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Westinghouse Energy Systems B= 355 :
Electric Corporation Pittsburgh Pennsylvania 15230 0355

NSD-NRC-97-5201 )
DCP/NRC0927

Docket No.: STN-52-003 |

July 2,1997
,

r

Document Control Desk ;

U.S. Nuclear Regulatory Commission
Washington, DC 20555

ATTENTION: T.R. QUAY !
|

SUBJECT: AP600 DESIGN CERTIFICATION, ADDITIONAL LEVEL OF DETAIL FOR SSAR |
SUBSECTION 9.4 AND SYSTEM DIAGRAMS, KEY ISSUE #1. j

i

References: 1. Westinghouse letter DCP/NRC0829, "AGO Design CertiGeation; Formal i
Notincation of Resolution ofitem Associated with Section 9.4," dated April 25, j
1997. ,f

|
I2. NRC letter, " Staff Update to Open items (Ols) and Request for Reinstatement of

| Deleted Information Rega . ling Section 9.4 of the Westinghouse AP600 Standard
'

Safety Analysis Report (S% AR)," dated October 17,1996.

Dear Mr. Quay:

i

! This is in response to a telephone conferenn held on June 6,1997, between NRC (Jackson, et al) and

| Westinghouse (Winters, et al). SpeciGcally titis letter addresses each of the responses provided by
Reference I for the NRC items in Reference 2 as discussed in the telephone conference. In addition,
this letter provides SSAR system Ggure markups to resolve the SSAR level of detail issue identiGed
for both Subsection 9.4 and Chapter 11.

Attachment 1 provides a roadmap to additional SSAR revisions required to support NRC review of
Subsection 9.4. Attachment 2 provides the SSAR markups associated with Attachment I and the

| resolution of key issue #1, Attachment 2 has been incorporated into Revision 14 of the SSAR. j

| |If you have any questions, please contact me on 412-374-4334 or J. W. Winters on 412-374-5290.

8.~ /s":
Brian A. McIntyre, M. iager
Advanced Plant Safety and Licensing

v

jml

Attachments 1. Additional SSAR Revisions to Support NRC Review of Section 9.4 _.-

2. SSAR Markup Pages

cc: D. T. Jackson, NRC (w/ Attachments)
N. J. Liparulo, Westinghouse (w/o Attachments) !h,

""
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ATTACHMENT 1 TO DCP/NRC0927

ADDITIONAL SSAR REVISIONS TO SUPPORT
NRC REVIEW OF SECTION 9.4

ITEM ATTACHED SSAR COMMENT
NUMBER IN MARKUP PAGES

NRC
LETTER

1.0 v. 1.1 -3, 1.1 -8, 1,1 -9, " TABLE 9.4-1"in this item in Attachment 1 to
1.1-10, 1.7-3, 3E-9, 3E- DCP/NRC0829 (NSD-NRC-97-5087) should be: " FIGURE
11, 3E-13, 3E-15, 5.1- 9.4.1-1". In addition, to respond to this concern, as
19, 5.1-21, 5.1-23, 5.4- well as, open items 3424 and 5004 from Chapter 11,
100, 5.4-103, 6.2-233, system diagram markups are included to better
6.3-75, 6.3-77, 6.3-78, describe system intro- and inter-connections.
6.4-15, 8.3-53, 8.3-55,
8.3-57, 8.3-59, 9.1-59,
9.1-61, 9.2-59, 9.2-61,

.

9.2-65, 9.2-67, 9.2-69,
9.2-71, 9.2-73, 9.3-65.
9.3-67, 9.3-69, 9.3-71,
9.4-93, 9.4-99, 9.4-103,
9.4-104, 9.4-105, 9.4-
107, 9.4-109, 9.4-110,
9.4-111, 9.4-113, 9.4-
115, 9.4-116, 9.5-67,
9.5-69, 9.5-71, 10.3-41,
10.4-65, 10.4-67, 10.4-
69, 10.4-71, 10.4-73,
10.4-77, 11.2-43, 11.2-
45, 11.2-47, 11.2-49,

*

11.2-51, 11.2-53, 11.2-
55, 11.3-20, 11.3-21

1.b 9.4-18, 9.4-24 See response to item 1.o.

1.c See response to item 1.o. " TABLE 9.4.3-1" in this item in
Attachment 1 to DCP/NRC0829 (NSD-NRC-97-5087)'

should be: " FIGURE 9.4.3-1".

1.d See response to item 1.0.

1.e See response to item 1.o.

2.o 9.4-30, 9.4-31 Exhaust air fan capacities are already specified for
the subsystems described in subsections 9.4.8, 9.4.9
and 9.4.11.

2.b Previous response acceptable to NRC.

3.o Previous response acceptable to NRC.

3.b Previous response acceptable to NRC.

a
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4 Previous response acceptoble to NRC. |

5.o Previous response acceptable to NRC.

5.b Previous response acceptable to NRC.

5.c Previous response acceptable to NRC.

5.d Previous response acceptable to NRC.

5.e Previous response acceptable to NRC.
!

5.f Previous response acceptable to NRC.

5.g P.'9vious response acceptable to NRC.
j

5.h Previous response acceptable to NRC.-

*

6.o.(1) Previous response acceptable to NRC.

6.o.(2) 6.4-1, 6.4-7, 6.4-8, 6.4-
9

6.o.(3) Previous response acceptable to NRC. j

6.o.(4) 9.4-11 |
|

6.o.(5) 9.4-11

[ 6.o.(6) Previous response occeptable to NRC. |
6.o.(7) Previous response acceptable to NRC.

6.o.(8) 9.4-15, 9.4-49 |
6.o.(9) Previous response acceptable to NRC.

6.b.(1) Previous response occcptable to NRC.

6.b.(2) Previous response acceptab:3 to NRC.

6.b.(3) See response to item 1.o.

6.b.(4) Previous response acceptable to NRC.

6.c.(1) Previous response acceptable to NRC.

6.c.(2) Previous response acceptable to NRC.

6.c.(3) Previous response acceptable to NRC.

6.d.(1) Previous response acceptable to NRC.

6.d.(2) Previous response acceptable to NRC.

6.d.(3) See response to item 6.o.(8).

6.e.(1) See response to item 1.o. |
l

6e.(2) Previous response acceptable to NRC. l
l

6 e (3) Previous response acceptable to NRC. |
!
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6.f.(1) See response to item 1.0.

7.o.(1) The response provided for port C. of RAI 410.245 (on |*

VZS)is also applicable to the defense-in-depth
portions of the VBS as described in subsection 9.4.1 of
the SSAR.

|
7.o.(2) Previous response acceptable to NRC.

"

7.o.(3) Previous response acceptable to NRC.

7.o.(4) 1.8-12, 9.4-2, 9.4-72

7.o.(5) 3.9-168
1

l
7.o.(6) Westinghouse knows of no requirements to isolate

MCR ventilation on a containment isolation high,

radiction signol. Analysis indicates that isolation on !
high radiation in the MCR supply air ducts is sufficient !
for operator protection.

*
.

\

7.o.(7) 9.4-15 l
1

7.b.(1) Previous response acceptable to NRC. i

7.b.(2) Previous response acceptable to NRC.
|

7.b.(3) Previous response acceptable to NRC.

7.b.(4) Previous response acceptable to NRC.

7.b.(5) See response to item 1.o.
-

7.b.(6) See response to item 1.o.

7.b.(7) See response to item 1.o.

7.b.(8) See response to item 1.o.

7.c.(1) Previous response acceptable to NRC.

7.c.(2) 3.2-70

7.c.(3) See response to item 7.c.(2).
. . .

' 7.c.(4) See response to item 7.c.(2).
,

7.c.(5) See response to item 1.o.
_

7.c.(6) See response to item 7.c.(2).

7.d.(1) 3.2-71

7.d.(2) See response to item 1.o.

7.e.(1) 9.4-18, 9.4-19, 9.4-29,
9.4-31, 9.4-43, 9.4-68

7.e.(2) 3.2-75

7.f.(1) 3.2-76

.
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7.f.(2) See response to item 1.o.
See response to item 7.f.(1).

7.g.(1) 3.2-76 Also see response to item 1.o.

7.h.(1) 8.3-7

7.h.(2) Previous response acceptable to NRC.

7.l.(1) See response to item 1.o.

7.l.(2) 3.2-75

|
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1. Introduction and General Desedpdon of Plant t
.x1x

1

Il 1.1.6.6 SSAR Acronyms i

! |
Table 1.1 1 provides a list of acronyms used in the AP600 SSAR. Acronyms for systems are

I
defined in the section in which they are used. Other acronyms may be defined in the section

,

lI in which they are used. Table provides a list of AP600 synem designators.

I 1.1.7 Combined License Information
'

|

|
Combined License applicants referencing the AP600 certified design will provide the

i construction and stanup schedule information.

)

1
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Revision: 5
T Westinghouse 1.13 February 29,1996
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1. Introduction and General Description cf Plant~~
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i Table 1.[2 (Sheet 1 of 3)
I

I AP600 SYSTEM DESIGNATORS Ado 58W SWA*S
pgsgue red. /s3 sw g.sga s e < D *4 S W2. * # ".

| ASS Auxiliary Steam Supply System /O '/ 10 NN
# 8 #

_g
| BDS Steam Generator Blowdown System 9, ,' -i,l CAS Compressed and Instrument Air Systems
| CCS Component Cooling Water System 922- 24
| CDS Condensate System / o. 4. l lo. V. 7 - l
| CES Condenser Tube Cleaning System f o. Q.1 /V[4
i CFS Turbine Island Chemical Feed System to. 4. Il N[A'

l CMS Condenser Air Removal System to. 4 2. N /A*

I CNS Containment System (,.2.3 6 /,4f

|__ _ CPS , _ _ Condensate Polishing System jo. 4 (, jo q,(, /I CVS Chemical and Volume Control System 3. 3J,
i CWS Circulating Water System 9, y, g ,, gjo,yg gf4| DAS Diverse Actuation System p g. W7.7 7,g.I(SL'81Co)
| DDS Data Display and Processing System 7,/ / 7 7 7 1-1| DO$ Standby Diesel and Auxillary Boiler Fuel Oil System c), .f. Q 9. :i". V - [l DRS Storm Drain System

/J/A g[A| DTS Demineralized Water Treatment System
c). 2 3 u/A| DWS Demineralized Water Transfer and Storage System 9. t. q C). l.'l- l

I ECS Main AC Power System g. 3. * 8. 3.1 -(
l EDS Non Class IE de and UPS System e,3.t 8.3.23l' EFS Communication Systems

-

3 .S , t M/A| EGS Grounding and Lightning Protection System 8.r. l.I & !. :.; !al|.|. ^ ^'/6 i

I EHS Special Process Heat Tracing System 6.1. I. g pf4
l ELS Plant Lighting System 9.J.1 ofA
1 EQS Cathodic Protection System v/4 y/g
| FHS Fuel Handling and Refueling System
i FPS Fire Protection System 9. L/ 9.l.1,9.l.4 9. / - va-em

9, g., g 9.y.l-li FWS Main and Startup Feedwater System io. q. i jo.q. 7 -(l GSS Gland Seal System to. 4 3 /c) 4 3 - 1
| ._HCS Generator Hydrogen and CO Systems y /A v//42

I HDS Heater Drain System 4g, o/A| HSS Hydrogen Seal Oil System grA 4>/A
I IDS Class 1E de and UPS System

8 3. P. S 3,2 - t
i SS In. core Instrumentation System 4.4. I, 4A
I ISS Main Tmtine and Generator Lube Oil System as/A 6/A

l

!

! Revision: 5
February 29,1996

3 Westingh0088
1.1-8



1. Introduction and General Descriptioc 4 Plant

| Table 1.12 (Sheet 2 of 3)
1 -

| AP600 SYSTEM DESIGNATORS

I MES Meteorological and Environmental Monitoring System 23.S M/A
I MHS Mechanical Handling System 9.I "/4
| MSS Main Steam System to. 3 1032-2.
I MTS Main Turbine System /0 'i- /O l* 3
i OCS Operation and Control Centers System 7./ 7,/-(
l PCS Passive Containment Cooling System 42 (, . g. 2 -|
| PGS Plant Gas Systems 9. J. t q3

.I PLS Plant Control System 7i/77 7 I-l
| PMS Protection and Safety Monitoring System C6.7 g 7.pr
| PSS Primary Sampling System

c). 3. J 9, 3,3
1 PWS Potable Water System 9. z,g ufA
| PXS Passive Core Cooling System 63 G . '3 - /
I RCS Reactor Coolant System TI S, I -5
l RDS Gravity and Roof Drain Collection System 41/A N/A

_I RMS_ Radiation hjonitoring System IlI N/A
| RNS Normal Residual Heat Removal System f y. 7 g,(.7
| RWS Raw Water System N/A u/A
| RXS Reactor System f~. 3 c.3-(
l SDS Sanitary Drainage System 9 2.6 A//A
| SES Plant Security System 13. 6 gfA |
| SFS Spent Fuel Pit Cooling System 9. l. 3 v. t - G |
| SGS Steam Generator System ta '5 A C 3 2-1
| SJS Seismic Monitoring System 174 N/A

,

1 SMS Special Monitoring System MIA N/A I

l _. SSS . . Secondary Sampling System 9.34 v/A.

1 SWS Service Water System 9.2.I 9.21-1
| TCS Turbine Building Closed Cooling Water System 9.Z.t 44
| TDS Turbine Island Vents, Drains and Relief .cystem "I/A N/A
| TOS' Main Turbine Control and Diagnostics System IO'I- "lA

| TVS Closed Circuit TV System iM N/A
I VAS Radiologically Controlled Area Ventilation System SM 9.4J-l
| VBS Nuclear Island Nonradioactive Ventilation System 9dI '~I

I VCS Containment Recirculation Cooling System 9. 4 l* ''

I VES Main Control Room Emergency Habitability System (, . 4 (, . 4 - 2.

I VFS Containment Air Filtration System c).4 7 947-(
'l VHS Health Physics and Hot Machine Shop HVAC System 9,4,gg ufj " ~

~

l VLS Containment Hydrogen Control System (.. z. 4 (, 7. 4- m A

|
1

Revision: 5
Y WOStingh0080 119 February 29,1996

1
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1. Introduction and G-;neral Description of Plnt

| . Table 1,1-2 (Sheet 3 of 3)

AP600 SYSTEM DESIGNATORS

| VRS Radwaste Building HVAC System *) 4 9 ^' IA
"VTS Turbine Building Ventiladon System 4-} (, ,

, p _f
VUS Containment Leak Rate Test System

VWS Central Chilled Water System 9.27 9W i
J

VXS Annex / Auxiliary Non-Radioactive Ventilation System 9. 4. 7. 9, y, 7_ t
VYS Hot Water Heating System 9,7,,gp yjp
VZS Diesel Generator Building Ventilation System 9,4, , o p, q,fe .
WGS Gaseous Radwaste System gj,3 //. 3 z.
WLS Liquid Radwaste System

if.t //. 2- z .

WRS Radioactive Waste Drain System 9. 3,g' 9,3 f.g
_,

WSS Solid Radwaste System ~~ ^ //.y it, y- (
WWS Waste Water System 9.2.9 vl/)
ZAS Main Generation System 8.I ^>/4
ZBS Transmission Switchyard and Offsite Power System 8. 2. A>/A

-

ZOS Onsite Standby Power System 6 3.1 e.F./-4, g,y f.y
ZVS Excitation and Voltage Regulation System fyjg g/g |

,

1

Nore: ~G A AP4w desay doeni n sysL., h 3 nJ T*rt,.~1.n D. y-, e,<.

nu k .J xn -m4-(y/,6 m ,s 14 sysk dosy,J., a yt/ a 4 4J usr. j
i

CDe, ( ou La e D,.y.- . < ~ Gr J vcx -e3-tyy, wL,. uv a 4 st&~

b3.pk e d fff us 4 h si <fes. m kr. ~2'tc fa* eWD Lsy,e D..g,w, are suda r-J in-JI-fft
whac tre a 14 1~1C sysk hs)d' d Yff e 5 ski "O^

;

1
t

Revision: 10
i December 20,1996 T Westinghouse
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1. Introd:ction and General Descdption of Pla:t

-.

,

e| Table 1.7-2 g j jt,,g

f pS-( N
/ \efPIPING AND INSTRUMENTATION DIAG MSh J

,

SSAR Section Title System SSAR
Number Designator figure '

5.1 R ctor Coolant System RCS 5.1 5

5.4.7 No Residual Heat Removal System RNS 5.4.7-2

6.2.2 Passive ontainment Cooling System PCS 6.2.21

6.2.5 Containm t Leak Rate Test System VUS 6.2.5- 1

1 6.3.2 Passive Core coling System PXS 6.3-1 &
| 6.3-2

6.4 Main Control R Habitability Sy em VES 6.4-2

| 8.3.1 Diesel Generator S tem ZOS 8.3.1-4

| 8.3.1 Diesel Engine Skid unted S stem ZOS 8.3.1-5
'

| 9.1 Spent Fuel Pool Cooling y em SFS 9.1-6

9.2.1 Service Water System SWS 9.2.11

9.2.2 Component Cooling W ter S stem CCS 9.2.2-2

9.2.7 Central Chilled Wat System VWS 9.2.7-1

9.3.6 Chemical and Vo me Control S tem CVS 9.3.6-2 I
9.4.1 Nuclear Island on-Radioactive Ve 'lation System VBS 9.4.11

| 9.4.2 Annex / Aux on Radioactive Ventilati System VXS 9.4.21,2,
and 3

9.4.6 Contai nt Recirculation Cooling Syste VCS 9.4.6-1

9.4.7 Con ent Air Filtration Sys:em VFS 9.4.71

9.4.10 Di I Generator Building Heating and Ventila 'on System VZS 9.4.10-1

9. 5.1 Protection System FPS 9.5.1-1

9.5.4 Standby Diesel and Auxiliary Boiler Fuel Oil Syste DOS 9.5.4-1

1 10.3 Main Steam System SGS 10.3.2-1

1 10.4.3 Gland Seal System OSS 10.4.3-1

10.4.7 Condensate System CDS FWS 10.4.7-1
.

e.

Revision: 7
Y Westkighoung A r9 30,19961.7-3 P
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1. Introductio3 cod General Descriptio2 of Ptart

'

\
|

Table 1.8 2 (Sheet 3 of 4)
'

SUMMARY OF AP600 STANDARD PLANT COhiBINED LICENSE
INFORMATION ITEMS ;

iItem No. Subject Subsection |
|6.4-2 Local Toxic Gas Services and Monitoring 6.4.7

6.4 3 Procedures for Trainirig for Control Room Habitability 6.4.7

6.6 1 Inspection Programs 6.6.9.1

6.6-2 Ccestruction Acuvities 6.6.9.2

7.11 Setpoint Calculations for Protective Functions 7.1.6
8.21 Offsite Electrical Power 8.2.4

8.3-1 Onsite Electrical Power 8.3.3

9.11 el Storage and Handling 9.1.6
C).4-| 6-- --* r+,1s %n Sys % s OP 4"S *-- 9 N= G

9.51 ffsite Commurucations interfaces 9.5.2.5.1

9.5-2 Emergency Response Facility Communications 9.5.2.5.2

9.53 Security Communications 9.5.2.5.3

9.5-4 Cathodic and Environmental Protection for Fuel Oil Tanks 9.5.4.7
(

10.1 1 Erosion-Corrosion Monitoring 10.1.3 !
10.2-1 Turbine Maintenance u.d inspection 10.2.6

10.4. ! Cnculatmg Water Supply 10.4.12.1

10.4-2 Condensate, Feedwater and Auxiliary Steam System Chemistry Control 10.4.12.2
.

10.4-3 Potable Water 10.4.12.3
.

11.2 1 Liquid Radwaste Processing by Mobile Equiprnent 11.2.4.1
!11.2 2 Cost Benefit Analysis of Population Doses from Liquid Effluents 11.2.4.2

11.2 3 Identification of Ion Exchange and Adsorbent Media for Liquid Radwaste 11.2.4.3

11.2-4 Dilution and Control of Boric Acid Discharge 11.2.4.4

11.3 1 Cost Benefit Analysis of Population Doses from Gaseous Effluents 11.3.4.1

11.3 2 Identification of Adsorbent Media for Gaseous Radwaste 11.3.4.2

11.4 1 Solid Waste Management System Process Control Program 11.4.6

11.5 1 Plant Offsite Dose Calculation Manual (ODCM) 11 5.7

12.1-1 ALARA and Operational Policies 12.1.3

12.2 1 Additional Contained Radiation Sources 12.2.3

12.3-1 Administrative Controls, Criteria and Methods for Radiolopeal Proaction 12.3.5

Revision: 12
Aptil 30,1997 1.3-12 3 W8stingh0088



INSERTS FOR TABLE 3.2-3
INSERT A

n/a Air Handling Units w/ Filters L NS ASME N509
n/a Fans, Ductwork L NS ASME N509

INSERT B

n/a Other Air Handling Units w/ Note 2 NS ASME N509
Filters

n/a Fans, Ductwork Note 2, NS ASME N509,

L or R
.

.

INSERT C

n/a Fan Coil Units L NS ASME N509
n/a Fans, Ductwork L NS ASME N509

INSERT D

n/a Air Suppl ~y Filtration Units L NS ASME N509
n/a Air Exhaust Filtration Units R NS ASME N509
n/a Fans, Ductwork L or R NS ASME N509

,

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

1

!
:

1
Table 3.2 3 (Sheet 50 of 62) |

!
'

AP600 CLASSIFICATION OF MECHANICAL AND l
FLUID SYSTEMS, COMPONENTS, AND EQUIPMENT

Tag Number Description AP600 Seismic Principal Con- Comments i

Class Category struction Codei

Turbine Island Vents, Drains and Relief System (TDS) Location: Turbine Building
n/a Piping and components that D NS ANSI B31.1

provide the path from the
GSS and CMS to atmosphere
and rad monitor

Balance of system components are Class E,

!Main Turbine Control and Diagnostic System (TOS) Location: Turbine Building |

System components are Class E

Radiologically Controlled Area Ventilation System (VAS) Location: Auxiliary Building and Annex Building
n/a CVS and RNS Pump Room Note 2 NS Manufacturer

Coolers Std.
n/a Valves Providing VAS D NS ANSI 16.34

AP600 Equipment Class D
Function

n/a Shutoff, Isolation, and L NS ANSI /AMCA- i
Balancing Dampers 500

n/a Fire Dampers Note 3 NS UL-555
Balance of system components are Class L erGasb oN/f.',

Nuclear Island Nonradioactive Ventilation System (VBS) Location: Auxiliary Building and Annex Building
n/a Battery Rooms Exhaust Fans Note 2 NS AMCA
n/a PCS Room Heaters Note 2 NS Manufacturer

Std.
n/a Fire Dampers Note 3 NS b7PA
n/a Dampers Providing AP600 Note 2 NS ANSI /AMCA-

Equipment Class D Function 500
n/a Dampers in lines isolating R NS ASME-509

radioactive contamination

n/a Shutoff, Isolation, and L .NS ANSI /AMCA-
Balancing Dampers 500

VBS-MP-01 A Sample Pump A C 1 Manufacturer
Std.

VBS-MP-OlB Sample Pump B C 1 Manufacturer
Std.

n/a MCR/TSC Supplemental Air Note 2 NS ASME N509
Filtration Units

Revision: 12
April 30,1997 3.2-70 T Westinghouse

'
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3. Design of Structures, Components, Equipmert, and Systems

]' j

l
Table 3.2-3 (Sheet 51 of 62)

AP600 CLASSIFICATION OF MECHANICAL AND
FLUID SYSTEMS, COMPONENT 3, AND EQUIPMENT

Tag Number Description AP600 Seismic Principal Con. Comments
Class Category struction Code

Nuclear Island Nonradioactive Ventilation System (VBS) (Continued) l

in/a MCR/TSC Supply Air Note 2 NS ASME N509 iHandling Units '

n/a Class IE Electrical Room Air Note 2 NS ASME N509
Handling Umts

VBS-PL-V160 MCR Penetration Test Valve C 1 ASME W-3
VBS-PL-V161 MCR Penetration Test Valve C 1 ASMEm3
VBS-PL-V162 MCR Penetration Test Valve C 1 ASME m-3 j
VBS-PL-Vl64 MCR Penetration Test Valve C I ASME 111-3 I

VBS PL V165 MCR Penetration Test Valve C 1 ASME m-3
VBS PL V166 MCR isolation Test Valve C I ASME 111-3

VBS-PL-V16i MCR isolation Test Valve C I ASME W-3-

j
VBS-PL V168 MCR ! solation Test Valve C 1 ASME m-3 i

VBS-PL-V169 MCR lsolation Test Valve C I ASME m-3

( . VBS MD-D214 MCR ! solation Dampers Note 1 1 ASME N509
VBS-MD-D215 MCR ! solation Dampers Note 1 I ASME N509
VBS-MD-D216 MCR isolation Dampers Note 1 I ASME N509 i

VBS MD-D217 MCR isolation Dampers Note i ! ASME N509
VBS MD-D220 MCR Isolation Dampers Note ! I ASME N509 |

VBS-MD-D221 MCR ! solation Dampers Note 1 ! ASME N509
n/a Valves Providing VBS AP600 D NS ANSI 16.34

Equipment Class D Function
a TAcetT B ~

Balance of system components are Class L
,

Contalranent Recirculation Coollag System (VCS) Location: Containment
n/a Dampers L NS ANSI /AMCA-

. =@f6ft7 C 500
Balance of system components are Classh l

Main Control Room Emergency Habitability System (VES) location: Auxiliary Building
VES-MD-D00lA Relief Damper Note 1 I ASME 509/510

-

VES-MD-D001B Relief Damper Note 1 I ASME 509/510

VES-MT 01 A Emergency Air Storage C 1 ASME VM,
Tank OIA Appendix 22

VES-MT-OlB Emergency Air Storage C I ASMEVM,
Tank 01B Appendix 22

L
Revision: 12
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Table 3.2-3 (Sheet 54 of 62)

AP600 CLASSIFICATION OF MECHANICAL AND
FLUID SYSTEMS, COMPONENTS, AND EQUIPMENT

Tag Number Description AP600 Seismic Principal Con- Comments
Class Category struction Code

Mala Control Room Emergency IIabitability System (Cr.itinued)
VES-PL-V022B Pressure Relief Isolation C I ASMEW3

Valve B

VES PL V024A Air Tank Isolation Valve A C I ASME m-3
VES-PL V024B Air Tank Isolation Valve B C I ASME m3
VES-PL V025A Air Tank Isoladon Valve A C 1 ASME m-3
VES-PL V025B Air Tank Is'oladon Valve B C I ASME m-3
VES-PL V038A Makeup Air Stop Valve A C I ASMEm3
VES-PL V038B Makeup Air Stop Valve B C 1 ASME m3
VES-PL-V040A Air Tank Safety Relief C I ASMEW3

Valve A

VES-PL-V040B Air Tank Safety Relief C I ASMEm3
Valve B

VES PL V041 A Air Tank Safety Relief C I ASME m3
Valve A

VES-PL-V041B Air Tank Safety Relief C I ASMEm3
Valve B

VES-PL V042 Refill Line Vent Isoladon C I ASME m3
Valve

VES-PL-V043A Differential Pressure C I ASMEm3
Instrument Line Isola 6cn
Valve A

'

VES-PL-V043B Differential Pressure C I ASMEm3
Instrument Line Isoladon
Valve B

VES-PL V043C Differential Pressure C I ASME m-3
Instrument Line Isolation
Valve C

Balance of system components are Class FC

Containment Air Filtratico System (VFS) Locadon: Auxiliary Building and Annex Building
VFS-PY-C01 Containment Supply Duct B I ASME m, MC

Penetration

VFS-PY-C02 Containment Exhaust Duct B 1 ASME III, MC'

Penetration

VFS-PY-S01 Containment Air Supply C I ASME Sec. m
Strainer Class 3

..

Redsion: 12
Aptil 30,1997 3.2 74 $ % dispicuse
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1
| | Table 3.2 3 (Sheet 55 of 62) I

AP600 CLASSIFICATION OF MECHANICAL AND
FLUID SYSTEMS, COMPONENTS, AND EQUIPMENT

lTag Number Description AP600 Seismic Principal Con. Comments !

C ass Category struction Code
Containment Air Filtration System (Continued) 1

lVFS PY S02 Containment Air Exhaust C I ASME Sec.111 1
Strainer Class 3 1

1VFS-PL-V001 Containment isolation Test B I ASME m 2
Connection

VFS-PL-V002 Containment Isolation Test B I ASME m 2
Connection

VFS PL-V007 Containmen't Isolation Test B I AShE 111-2
Connection !

VFS PL-V008 Containment Isolation Test B 1 ASME W2.

Connection

VFS-PL-V009 Containment Purge Discharge B I ASME E-2
Containment Isolation Valve

VFS-PL-V010 Containment Purge Discharge B I ASME m2
g Containment Isolation Valve

VFS PL-V012 Containment Isolation Test B I ASME m-2
Connection

VFS-PL-V015 Containment Isolation Test B 1 ASME m-2
Connection '

n/a Valves Providing VFS AP600 D NS ANSI 16.34
Equipment Class D Function

'

n/a Dampers in lines isolating R NS ASME-509
radioactive contamination

n/a Shutoff, Isolation, and L NS ANSI /AMCA-
Balancing Dampers 500

,n/%tM D Fire Dampers Note 3 NS UL-555
-

Balance of system components are Cass L and CIIss R

Health Physics and Hot Machine Shop HVAC System (VHS) Location: Annex Building
n/a Shutoff, Isolation, and L NS ANSI /AMCA-

Balancing Dampers 500

g 73g Fire Dampers gote 3 _ NS UL-555

Balance of system components are Cass E or Cass L

|
,

.

! |
'

Revision: 12
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| ,

Table 3.2 3 (Sheet 56 of 62)

AP600 CLASSIFICATION OF MECHANICAL AND
FLUID SYSTEMS, COMPONENTS, AND EQUIPMENT

Tag Number Description AP600 Seismic Principal Con- Comments |
|

.

Class Category struction Code
Containment Hydrogen Control System (VLS)

Location: Containment
n/a Hydrogen Igniters D NS Manufacturer Provides

Std. Hydrogen Control
Following Severe
Accidents

4 VLS-MY-E01 A Catalytic Hydrogen C I Manufacturer
.

Recombiner A Std.,

VLS-MY-E01B Catalytic Hydrogen C I Manufacturer' -

Recombiner B Std.
n/a Fire Dampers Note 3 NS UL 555
Balance of system components are Class E or Class L,

I Radwaste Building Ventilation System (VRS)
*

Location: Radwaste Building
I n/a Shutoff, Isolation, and L NS ANS!/AMCA-
| Balancing Dampers 500
I n/a pgg Fire Damper Note 3 NS UL-555
i Balance of system components are Class E or Class L

Turbine Building Ventilation System (VTS)
Location: Turbine Building

n/a Shutoff, Isolation, and L NS ANS!/AMCA-
Balancing Dampers 500

.

I
~

n/a _ p p 4 Fire Dampeg Note 3 NS UL-555.

Balance of system components are Class L

Containment 12ak Rate Test System (VUS)
location: Auxiliary Building

VUS-PL-VOIS Main Equipment Hatch Test B I ASME m-2
Connection

VUS-PL-V016 Maintenance Equipment B I ASME W2
Hatch Test Connection

VUS-PL-V017 Personnel Hatch Test B I ASME m-2
i

Connection

VUS PL V018 Personnel Hatch Test B I ASME m-2
; Connection

VUS-PL-V019 Personnel Hatch Test B I ASME m-2
Connection

VUS-PL-V020 Personnel Hatch Test B I ASME m-2
Connection

Revidon: 12
April 30,1997 3.2-7G T Westinghoust
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3. Desigm of Structures, Ccmponents, Equipmert, cnd Systems

I TaNe 3.2 3 (Sheet 59 of 62)
'

.

AP600 CLASSIFICATION OF MECHANICAL AND
.

FLUID SYSTEMS, COMPONENTS, AND EQUIPMENT

Tag Number Description AP600 Seismic Principal Con. Comments
Class Category struction Code,

Central Chilled Water System (Continued)

. VWS-PL-V082 Fan Coolers Return B 1 ASME 1112
4

Containment Isolation
VWS-PL-V0bi, Fan Coolers Return B I ASME 1112

Containment Isolation,

VWS-PL-V424 - Containment Penetration Test B 1 ASME Ill 2,

Connection.

'

VWS-PL-V425 Containment Penetration Test B 1 ASME III-2
! Connection

Balance of system components are Class E

Annex / Auxiliary Nonradioactive Ventilation System (VXS) Location: Auxiliary Building and Annex Building
n/a Air Handling Unit Fans Note 2 NS AMCA

Providing AP600 Equipment
Class D Function

n/a Dampers Providing VXS Note 2 NS ANSI /AMCA-
AP600 Equipment Class D 500
Function

.

n/aggA Fire Dampers Note 3 NS UL-555

~ Balance of system components are Class E or Class L

Hot Water Heating System (VYS) Location: Various
System components are Class E

Diesel Generator Buuding Ventilation System (VZS) Location: Diesel Generator Building
n/a Unit Heaters Providing Note 2 NS AMCA

AP600 Equipment Class D
Function

n/a Fans Providing AP600 Note 2 NS AMCA
Equipment Class D Function

,

k*
Revision: 12
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-

|
Table 32-3 (Sheet 60 of 62)

AP600 CLASSIFICATION OF MECHANICAL AND
FLUID SYSTEMS, COMPONENTS, AND EQUIPMENT

{
Tag Number Description AP600 Seismic Principal Con. Comments

Class Category struction Code
|

Diesel Generator Building Ventilation System (Continued)
n/a Dampers Providing VZS Note 2 NS AMCA !AP600 Equipment Class D

Function {

Fy 4 gDampers Note 3 NS UL-555,

Balance of system components are Class E

Gaseous Radwaste System (WGS)
Location: Auxiliary Building

n/a Gas Cooler D NS ASME Vill /
TEMA

n/a Sample Pumps D NS Manufacturer
Std.

*

n/a Guard and Delay Beds D NS ASME VE Design for 1/2
SSE

n/a Moisture Separator D NS ASME VIII
n/a Valves Providing WGS D NS ANSI 16.34

'

AP600 Equipment Class D
Function

Liquid Radwaste System (WLS) Locanon: Containment and Auxiliary Building
n/a Heat Exchangers, WLS and D NS ASME Vm/

CCS Side TEMA
n/a Pumps D NS Manufacturer

Std.
n/a Tanks D NS ASME E

without Code-

Stamp
n/a Degasifier D NS ASME VW
n/a Ion Exchangers D NS ASME Vm
n/a Filters D NS ASME Vm
n/a Valves Providing WLS D NS ANSI 16.34

AP600 Equipment Class D.

Function (local drain valves
in Radwaste Building)

Revision: 12
Apdl 30,1997 3.2-80 T W65tinghouS8
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I
5. He flow capability of each IRWST injection line is demonstrated every 10 years. This demonstration is

accornplished by conducting flow tests and inspections. A flow test is conducted to demonstrate the flow
capability of the injection line from the IRWST through the IRWST injection check valves. Water flow from
the IRWST through the IRWST injection check valve demonstrates the flow capability of this portion of the

iline. ne test is terminated when the flow measurement is obtained. The portion of the line from the IRWST '

squib valve to the DVI line is demonstrated by an inspection of the inside of the line. The inspection will show
that the lines are not obstructed, it is not necessary to operate the IRWST injection squib valves for this
inspection.

I6. The flow capability of each containment recirculation line is demonstrated every 10 years. This demonstrauon
|

is accomplished by conducting an inspection. The line from the containment to the containment recirculation
squib valve is inspected from the containment side. The line from the squib valve to the IRWST injection line
is inspected from the IRWST side. The inspection will show that the lines are not obstructed. It is not
necessary to operate the containment recirculation squib valves for this inspection:

7. The heat transfer capability of the passive residual heat exchanger is demonstrated every 10 years. This
,

demonstration is accomplished by conducting a test during cold shutdown conditions. The test is conducted with
j

the RCPs in operation and the RCS at a reduced te.nperature. Flow through the heat exchanger is initiated by I

opening one outlet isolation valve. He test is terminated when the flow and temperature measurements are
obtained.

I 8. The MCR pressurization capability is demonstrated during each refueling cycle. The test is conducted with the Il normal HVAC lines connected to the MCR isolat Pressurization of the MCR is initiated by opening one of '

I the emergency MCR habitability air supply lines. e test is a limited duration test and is terminated when
I the MCR pressurization is measured. f4/pp AVB54%H S r k 8- fr**l /

A Me 9.4. /,
9. De hydrogen recombination capability is demonstrated by performing a surveillance bench test of samples

removed from each passive autocatalytic recombiner during each refueling outage. In addition, each passive
autocatalytic recombiner device is visually inspected to verify that there is no obstruction of blockage of the
inlets or outlets.

1

i

.

.-

t

Revision: 11
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Figure 3E 3 (Sheet I of 2)

High Energy Piping - Reactor Coolant System

Revision: 12
[ W95tingh0088 April 30,1997

3E 9



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

.

3. Design of Structures, Ce mpone:ts, Equipmert, and Sy
g ;g

|

.w- 1 . e e.

.

1

.

.

D
.

~fer k 2,.eks (nl.aeed

(REF RCS-002)
Figure 3E-3 (Sheet 2 of 2)

IBgh Energy Piping Reactor Coolant System

Revision: 12Wg AprH 30,1997"'"

3E-11



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

d

3. Design of Structures, Ccmponents, Equipment, and S
. p ;

- i
!
S

| .

<

1

.

|

9 .

'

,

fode Ldv W % d

(REF PXS-001)

Figure 3FA (Sheet 1 of 2)

31gh Energy Piping Passive Core Cooling System

'

W Westinghouse Revision: 12
" April 30,1997

-

3E-13



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

..,.e...

.

4

'

3. Destgn of Structures, Ccmponelts, Equipment, and Sys RE! F A

{
.

O
i

.

P

__
,

'

w.s 1.1 ,''
em , . .

W

h---<Msa1,

.

4

:

!

,

f

d---4 -w,a.

.~
,

!

D #_ x .
g is W

V -
-

M

---e, --.

- 2--1!
fae4Pr.LLL 4

.

(REF PXS-002)

Figwe 3E-4 (Sheet 2 of 2)

Ilgh Energy Piping - Passive Core Coollag System

D
Revision: 12gg AprG 30,1997
, 3E-15



i. . - - . . . . . . . -
- - - - - - - - ~ - - - - - - - - - - - - - ^ - - - " - ' ^ ^ - ^ ~ ~ ^ ^ ^ ^ ~ ^

! N
W ist 7,

i
*

g.g yo34 l'M LloE
i 3.h"U l'm um
; Vio3A ylom vio3c ylom vioE
1

*

l' i n n n n; e im r im i- me i- i.I I I II- M M M M Mj' m ru rn mjy. | im im em su
| L*J L2 L*J t. = J
i
j .*

'

i

i.'
: < .' '

h'
!
?
!

t
*

t
.

I 1

M
1 . * '
I r:
|

l> *!. N
;4

|-
!
|

|
<

!
!
:.
Iw

'.
1

i
,

I
i

i.
!

ra /. /2'' 4 C-4 1

;

l Figure 5.l 5 (Sheet I of 3)

i
i

Reactor Coolant System
Piping and Instrumentation Diagram

Revision: 12
-

April 30,1997
5.1-19

(REF) RCS-001
-. . _ . . . - .



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

,

. . . - - - - . . . - .- .
..

__

EURf M ME3IDER LSWER LEVEL TAP. TMS LM SELAJ E nRAD TO FDmA
VDtTICAL EXLD TRAP APMEEDeffLT 10 FET LGE ETWEDI M MAN SMLAT LM AlO*

M AtsalAltr FRAY COSECTEBt AIC M ME3RIGR 964LL DFLOY B20W5 WTN
RADill5 W RftVATM ICT Liss TiWE 5 TM3 TE pre DIAETDIIID IDOSL

. f BTA L1104 EN
I 1/ ncs QD LES u

,N ES 5 004 44 jj '

j
f5fA

)

:
1

|~

l

| 1

i

A Lil0B g

W G.D LEC E
< ACS15 001 E-8

f BTA

i
1

.

I

l

|
.

|..

|
4

rti .

,

. 81 Es.J., 6ob G 44, f-
.

,I 3 i
.

}
Figure 5.l 5 (Sheet 2 of 3)

i

'' Reactor Coolant System
Piping and Instrumentation Diagram-

!

!
Revision: 12 i

April 30,1997
5.1 21

i
4

(RED RCS-002 ;
-

.



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

5. Reactor Coolant System and Connected Systems I~

_

.

,

|

;

I

.

.

D '

.

!
.

L'Je kshe Gds..n4.

(REF RCS-003) j
|

Figure 5.15 (Sheet 3 of 3) i

Reactor Coolant System
Piping and Instrumentation Diagram

Revision: 12 i

A ril 30,1997 !W Wegig P/
" 5.1 23

i

!



F 5. Reactor Coolant System and Connected Syst ns I

/si't.('t.
r-

|

|

.

i

'

i

-1 i

..

I

6
= . . . . . . . . . .-. . _ . .,

en & I **
!cn mi ,

i t !

! 9; -

; = !d
[ h* : |

.

- - - - T ;

E= N:: +c'I gyd
:Fx5 ocl , , , , ,

| ars = :; m. :

|1 t ! 1
i m i

.
i

'

'

i r= i e4 >

'[ i GN *** |nm
4 ! jiNH i -d w*

G3 --

,
:=:=p ss oa) ; m ,,,

, n c, 1---,a
i i us .ei ;

I

|

.

Figure 5.4-6

Normal Residual Heat Removal System !

(REP) RMs 00:
:

Revision: 5
-

February 29, im 5.4-100 3 Westinghouse



. . _ _

5. Reactor Coolast System and Csunected Systems

*

,

!.
'

IRWST
Res oo t.

.

l

'
- ,- ;;i

,

-,

h h'

,|, imm m_m

n;.-, -,

A HEAD
VENT
VALVES :

,f*

,

|
~

I

f HL

CORE
.

REACTOR
VESSEL

.

ys de Reek GL J

Figure 5.4-8

Reactor Vessel Head Vent
(lev) Res **_

Revision: 4

y Westinghouse 5.4-103 June 30,1995



r-4
6. Engloetred Safety Features

-

I
J

.

x.;,yn,
i.s i.

oo t.
o m.!=

' '

u. . . w, . ,,,
-

. 5

j | gpyr;g.=. s -_____
,. \ -. r I |,

,
- _e w

' '
/ \ . t : f,

N 6 ,,4 ii i<

----- : . . . . ., .. s ,- rn oon-

,f / s w,
.:. , * ' *,* ,',. ,.. ,. , ,

, , , g ,,, ,'
,
,,

4 / , ,
*

,

r' \ ')
"

"_'Itr. '=

. <i

.!i i
' , .

' u
f n ,

i.
| r--f= -

. '

|d, Aj i ,,

~! C].

De uttat Y'

a

,

) 40Di?"Om { | alCI4Cuaf pg

'. , , ,g g 19 | =:i ca viz. '" 'E * 'E '
, w i

,

. , ..
i

l |.. i i ,,

| t
.

!

!

|
!

)
.

'

i
i

Figure 6.2.2-2

Simplified Sketch of Pasdve Containrnent Cooling System |

(EEF) As ao s3 ..

Revision: 12W ,

6.2 233 April 30,1997 |-
!

J
l

|



_ - - .-. _. - - - . . _ - . . - . - . - . . . _ = -... _ . _ - . --

_. . _ .~ O_ _ , , . . _ - _ - - . - -
, _.

......

.. n
SW

-

(*. ' **
p.

.

N.L C990GtT lif9ERE.
OTS DQPT ESAP!Off.
003 FOR AD0m0 MAL

10. FLOW LMTNG CRF10E WLL SE ADJUSTED DURMG PIE-
OPERATIONAL TESTNG.

'. 18. FNr$T HAS L-2 L-3 ALNBdS. L-3 SETPONT
OPDiS CONT RECWICLAATION VALVES.

20. ADS STAGE 4 ACTUATION SMNAL ON A LOW M. LEVEL SKMAL
OPENS RWST MECTION VALVES.

4AT ACTUATES A SEPAAATE 2t TMS MANJAL VALVE HAS LMT SINTOES COMECTED
10 POSm0N Auftd5 OM WC3.

22. PROVE 3E N ITY TO A SHORT ECTION OF PPE
ARTCHT FOR FEE 2E SEAL NSTALLATION. SEI SSD FOR FREEZE SEAL

PPNG REQLNBD(TS.

:TIONS

I i

r- '

.O
71

28. ROUTE 2" TEST COMECTION LSE TO CONYDENT LOCATION
FOR HOOKUP TO A TEST CART.NORWKLY CAPPED.

)USE Pnc

N/112g 28. VM.YES V120A/S,Y123A/S, Y125A/B KSO OPEN ON A DAS SCNAL.
IAT WDIS

I

a

ELEY.TO COLLECT 00PCDeSATE
ftMALLY OPEN DRAM TO WLS. i

1. OvErL0W LN: TUndNATES I
, .. j

;

RLAENTS ARE PR0YDED Nid"O'*b b a

,EACTOR vtSSa. CAwry

|

Figure 6.3 2
i

ni Passive Core Cooling System |
$ Piping and Instrumentation Diagram (Sheet 2) !

L

.,

.

Revision: 12
|

April 30,1997
|'

6.3 ~15
'

~

(REF)PXS 002 |

!



pergunnus a
6. Engineered Safety Features '

c'

.

I

25
STAGES 1-3

'' ~

U OF 2) {N 1
-, -

A A

"' -

COdTAM4CNT
'

TTTT
. eun

H CAvlTY-- - -
_1

CORE VAktuP
,g TANK (17 2)pgg

PRessuR\itR 0 or 2)
>< ()-

_

PNoo t.

%) &
_ 1 IRWsT

n u r - q.)
-

cowPar. M
Sb _

r: :g
: g -

sue - '* g 4
[i r') ) N E'

12 3 , %
Accuu.-

r o w 2)
O ,

^

< < l ,A5 H
!P HL A I ~

l
~

@nws ou cow.
PUWPs 0 or r) :

REACTOR
WssEl.

%h A.k (,A_ d !

Figure 6.3 3

Passive Safety Injection !

(Rsr) Rcs / ps.s
-

Revision: 5
T Westinghouse February 29,1996

6.3-77



6. Engineered Safety Features

<
.

l
l

1

!

|
1

l

CONTANAENT

Mt-

PRESSURIZER
CONTAMdENT Qn A !Tm- ,s -i - :

Q .. .....S. ''' **'

T-

@_.- STEAM (q,
g CEN. ^T

PRHR 1RWST

V \ A|HX $$$ osse- -

e _1

, -

I '*.

=-

8

b & %.Y
P HL "

,

RCP
~

REACTOR
U WSSEL

!
s,s n ..w ca.. + }

|
Fig w e 6.3-4 I

Passive Decay Heat Removal

(Reet Res i Pts

Revision: 5 -

1
February 29,1996 gg



__

l

6. Engineered hfs8y Features

'(
6.4 IIabitability Systems

I

ne habitability systems are a set of individual systems that collectively provide the
habitability functions for the plant. The 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).

Plant lighting system (ELS) ;*

I

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 nonradioactivege aca w&my wkguipment room # g,,gentilation system e
yks < = t ;1,4er te ,;,,s .y ,,u.s e,ce ..ww escre+ 3 cur & das IA y,1,

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

;
providing emergency ventilation and pressurization for the main control room. He main I

control room :mergency habitability system also provides emergency passive heat sinks for
the main control room, instrumentation and control rooms, and de equipment rooms..

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

( provided by the plant lighting system. Storage capacity is provided in the main control room
for personnel support 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. The followirg discussion summarizes the safety design bases
with respect to the main control room:.

The habitability systems are capable of maintaining the main control room environment*

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

1 General Design Criterion 19 and to Section 1.9 for a discussion on conformance with
i Generic issue B-66.

The main control room is designed to withstand the effects of an SSE and a design-basis
*

tornado.

A.
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6. Engineered Safety Features

|
6.4.3.2 Emergency Mode

L

Operation of the main control room emergency habitability system is automatically initiated
,

i

| by the following safety-related signals:
ply.h,p p.,-i.nlJ< ce todm %.kN *
main control room edM^-*

Loss of ac power 's d " S#*

f | y, d*d 4.db'{Operation can also be initiated by manual actuat oni
j

/
If radiation levels in the main control room exceed the n Gr setpoint, the nuclear island
nonradioactive ventilation system is isolated from the main control room pressure boundary
by automatic closure of the isolation devices located in the nuclear island nonradioactive
ventilation system ductwork. At the same time, the main control roorn emergency habitability

|

;

system begins to deliver air from the emergency air storage bottles to the main control room |

by automatically opening the isolation valves located in the supply lines. After a slight time
delay, in which the main control room pressure increases slightly due to the addition of air,
the isolation valves open, allowing the pressure relief dampers to function.

After the main control room emergency habitability system isolation valves are opened, the
air supply pressure is regulated by a self-contained regulating valve. His valve maintains a
constant downstream pressure regardless of the upstream pressure. A constant air flow rate
is maintained by the now metering orifice downstream of the pressure regulating valve. This,

flow rate is sufficient to maintain the main control room pressure boundary at 1/8-inch water |

j

gauge positive differential pres:cre v.ith respect to the surroundings. De main control room
emergency habitability system air flow rate is also sufficient to maintain the carbon dioxide
levels below 0.5 percent concentration for 11 occupants assuming both trains are delivering.

!

With one train delivering, the system maintains the carbon dioxide concentration below
0.5 percent for 5 occupants, or below I percent for 11 occupants.

1
Carbon dioxide is produced in the control room as a byproduct of respiration, and is currently '

limited by OSHA regulations (Reference 1) to concentrations of 5000 ppm, or 0.5 percent.*

However, industry studies (References 2,3, and 4) performed to determme the physiological
effects of carbon dioxide demonstrate that exposure to a carbon dioxide concentration of
1.0 petter t can be endured without suffering any harmful side effectc.

The emergency air e tanks are sized to provide the required air flow to the main control
l room pre:sure 'or 72 hours. After 72 hours, the main control room may be operated
I in a natural c 1 n ale, as discussed in subsection 6.4.2.2.

The temperature rise in the main control room pressure boundary following a loss of the
nuclear island nonradioactive ventilation system is less than 15'F over a 72-bour period.
Sufficient thermal mass is provided in the walls and ceiling of the main control room to
absorb the heat generated by the cluipment, lights, and occupants. He temperature in the.

instrumentation and control rooms and de equipment rooms fo!!owing a loss of the nuclear
island nonradioactive ventilation system remains below 120*F over a 72 hour period. As in

L
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6. Engineered Safety Features

'

the main control room, sufficient thermal mass is provided surrounding these rooms to absorb
i

1

| the heat generated by the equipment. After 72 hours, the instrumentation and control rooms
{l and de equipment rooms may be operated in a natural circulation mode, as discussed in

l subsection 6.4.2.2. j
<

In the event of a loss of ac power, the nuclear island nonradioactive ventilation system ;
isolation devices automatically close and the main control room emergency habitability system |

isolation valves automatically open. These actions protect the main control room occupants !
from a potential radiation release. In instances in which there is no radiological source term '

present, the compressed air storage tanks are refilled via a connection to the breathable quality
air compressor in the compressed and instrument air system (CAS).

y

6.4.4 System Safety Evaluation

Doses to main control room personnel resulting from a postulated LOCA are presented in
subsection 15.6.5.3. . Since no radioactive materials are stored or transported near the main
control room pressure boundary, only doses to the control room operators due to a LOCA are
postulated. A discussion of the calculational models is provided in subsection 15.6.5.3.

.

As discussed and evaluated in subsection 9.5.1, the use of noncombustible construction and

heat and flame resistant materials throughout the plant reduces the likelhood of fire anp
consequential impact on the main control roob ahto h ad 8

a & ere. @ ad'aa da caseJ ,< sdrosk 9"4.'l.w rsel.useG. vu +>Is% sp% ** tie w

De exhaust stacks of the onsite standby power diesel generators are located in excess of I

150 feet away from the fresh air intakes of the main control room De onsite standby power
system fuel oil storage tanks are located in excess of 300 feet from the main control room

i

fresh air intakes. Dese separation distances reduce the possibility that combustion fumes or
{smoke from an oil fire would be drawn into the main control room.
i

!

He protection of the operators in the main control room from offsite toxic gas releases is I
discussed in Section 2.2. The sources of onsite chemicals are described in Table 6.41 and

.

their locations are shown on Figure 1.2 2. Analysis of these sources are in accordance with
Regulatory Guide 1.78.

A supply of protective clothing, respirators, and self-contained breathing apparatus adequate
for 11 persons is stored within the main control room pressure boundary.

|

The main control room emergency habitability system components discussed in
subsection 6.4.2.3 are arranged in redundant, safety-related trains as shown in Figure 6.4-2.
The location of components and piping within the main control room pressure boundary
provides the required supply of compressed air to the main control room pressure botmdary,
as shown in Figure 6.4-1.

During emergency operation, the main control room emergency habitability system passive
heat sinks are designed to limit the temperature rise inside the main control room to 15'F, and
to limit the air temperature inside the instrumentation and control rooms and de' equipment

(
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6. Engineered Safety Features

, --

rooms to 120'F. He walls and ceilings that act as the passive heat sinks contain sufficient
thermal mass to accommodate the heat sources from equipment, personnel, and lighting for
72 hours.

De main control room emergency habitability system nominally provides 25 scfm of
ventilation air to the main control room from the compressed air storage tanks if one train is 1

'

delivering, or 50 scfm if both trains are delivering. Twenty five scfm of ventilation flow is
sufficient to pressurize the control room to 1/8-inch water gauge differential pressure in
addition to limiting the carbon dioxide concentration below one-half percent by volume for
five person occupancy or, alternatively, below one percent concentration for a maximum"

occupancy of eleven persons. Fifty scfm of ventilation flow is sufficient to both pressurize
the control room to 1/8-inch water gauge differential pressure as well as maintaining the
carbon dioxide concentration below 0.5 percent by volume for all 11 persons.

i.

Automatic transfer of habitability system functions from the nuclear island nonradioactive
!

.

ventilation system to the main control room emergency habitability system is accomplished-
by the receipt of one of two signals:

"g) .gq 'p.Mle o r asaG< ra Jes&~'*{ * k C /E s'* rupplf
Hi Hi mi cc=rsi recm redidou.

Loss of ac power sources.

ne airbome fission product source term in the reactor containment following the postulated
LOCA is assumed to leak from the containment. He concentration of radioactivity, which I( is assumed to surround the main control room, after the postulated accident, is evaluated as
a function of the fission product decay constants, the containment leak rate, and the
meteorological conditions assumed. De assessment of the amount of radioactivity within the

;

main control room takes into consideration the radiological decay of fission products and the

'

t

infiltration /exfiltration rates to and from the main control room pressure boundary. |
'

A single active failure of a component of the main control room emergency habitability
|

system or nuclear island nonradioactive ventilation system does not impair the capability of I

the systems to accomplish their intended functions. Each train of the main control room
emergency habitability system is connected to an independent Class IE power supply. Both
the main control room emergency habitability system and the portions of the nuclear island
nonradioactive ventilation system which isolates the main control room are designed to remain
functional during an SSE or design-basis tomado.

6.4.5 Inservice Inspection / Inservice Testing

A program of preoperational and postoperational testing requirements is implemented to ;
confirm initial and continued system capability. The VES system is tested and inspected at i

appropriate intervals, as defined by the technical specifications. Emphasis is placed on tests
and inspections of the safety-related ponions of the habitability systems.

L
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Main Control Room Habitability System
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8. Electric Fower
|

and alarmed in the main control room via the plant data display and processing system as
described in Chapter 7.

He design of the onsite standby diesel generators does not ensure functional operability or
;

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

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

The piping and instrumentation diagrams for the onsite standby diesel generator units and the
associated subsystems are shown on Figures 8.3.1-4 and 8.3.1-5.

De onsite stardby power supply system is shown schematically on one line diagram.
Figure 8.3.1-1.

ne onsite diesel generators will be procured in accordance with an equipment specifications

which will include requirements based upon the manufacturer's standards and applicable
I recommendations from documents such as NUREG/CR-0660 (Reference 15). Control of

moisture in the starting air system by the equipment described above will be based upon
manufactureri recommendations. Dust and dirt in the diesel generator room is controlled by,

the diesel generator building ventilation system described in subsection 9.4.10. Personnel
training is addressed as part of overall plant training in subsection 13.2.1. Automatic engine |

prelube by the equipment described above will be based upon manufacturer's
recommendations. Testing, test loading and preventive maintenance is addressed as part of
overall plant testing and n aintenance in Chapter 13. Instrumentation to support diagnostics
during operation are shows, on Figure 8.3.1-4. De overall diesel building ventilation design
is described in subsection 9 4.10 and the combustion air systems are described above. He
fuel oil storage and handling system is described in subsection 9.5.4. High temperature
insulation will be based upon manufacturer's recommendations. Response to the effects of
engine vibration will be based upon manufacturer's recommendations. Diesel building
coatings are described in subsections 6.1.2.1.4 and 6.1.3.2. 71L4 ches4(pekn U"Igrq' g
poes J k k cosasw wi' tk d** **lr~*-~W LMm Hu"C spi'~ 6su' bd ** 'd**

8.3.1.1.2,2 Generator
.

Each generator is a direct-shaft driven, air-cooled self ventilated machine. He generator
enclosure is open drip-proof type that facilitates free movement of ventilation air. He
generator component design is in compliance with the NEMA MG-1 (Reference 1)
requirements.

Each generator produces its rated power at 4160 V,60 Hz. Each generator continuous rating
is based on supplying the electrical ac loads listed in Tables 8.3.1-1 or 8.3.1-2. The loads
shown on Tables 8.3.1 1 and 8.3.1-2 represent a set of nonsafety-related loads which provide
shutdown capability using nonsafety-related systems. He generators can also provide power
for additional investment protection ac loads. He plant operator would normally provide
power to these loads by deenergizing one of those system components that are redundantly
supplied by both the diesel generators. He diesel generator design is compatible with the

Revision: 12~
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9. Acxillary Systems

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

.

particulate or iodine concentrations in the main control room supply air or on extended
loss of ac power to support operation of the main control room emergency habitability
system as described in Section 6.4

,

nose 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.
De remaining portion of the system is nonsafety-related and nonseismic.

.

ne 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 0696 (Reference 1), if the system is operable and ac power is
available.

De nuclear island nonradioactive ventilation system is not safety-related. However, the
portions of the system that provide filtration of main control room / technical support center air

* ' ' during conditions of abnormal airbome radioactivity are designed, constructed, and tested /
accord =c with Generic Issue B-36, as described in Section 1.9 and Regulatory Guide 1.140,
as described in Appendix 1 A, ASME N509 (Reference 2) and ASME N510 (Reference 3). r

he 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. He -

system equipment 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 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 |

;

ne 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 mater areas

\
..

Redsion: 12
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9. Auxillary Systems

Th e rdch"'P * * E * ** N" ' *" '' I * ' **
W'

|

If "high" gaseous radioactivi is detected in the main control room supply air duct and the
main control room / technical uppon center HVAC subsystem is operable, both supplemental
air filtration units automatic ly stan to pressurize the main control room and technical suppon,

center areas to at least 1/8 nch wg using filtered makeup air. After the room is pressurized
one of the supplemental 'r filtration units is manually shut down. He normal outside air
makeup duct and the nyain control room and technical support center toilet exhaust duct

cod ^"5 9 isolation damgrs closd We main control room / technical suppon center supply air handling
uni /providef cooling with recirculation air to maintain the main control room passive heat
sink below its initial amisient air design temperature and maintains the main control room and
technical suppon center areas within their design temperatures. De supplemental air filtration

subsystem pressurizes the combined volume of the main control room and technical suppon
center concurrently with filtered outside air. A portion of the recirculation air from the main
control room and technical suppon center is rJso filtered for cleanup of airbome radioactivity.
ne main control room / technical suppon center HVAC equipment and ductwork that form an,

extension of the main control room / technical suppon center pressure boundary limit the
overall infiltration (negative operating pressure) and exfiltration (positive operating pressure)

,

rates to those values shown in Table 9.4.1 1. Based on these values, the system is designed
to maintain operator doses within allowable General Design Criteria (GDC) 19 limits.

l

If ac power is unavailable for more than a short period or if "high-high" particulate or iodine
radioactivity is detected in the main control room supply air duct, which would lead to
exceeding GDC 19 operator dose limits, the plant safety and monitoring system automatically
isolates the main control room from the normal main control room / technical suppon 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 habitabihty
system which is discussed in Section 6.4. i

AIe
(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 /ter.hnical suppon center HVAC subsystem
is manually realigned to the recirculation mode by closing the outside air and toilet exhaust
duct isolation dampers. De main control room and technical suppon center toilet exhaust
fans are tripped upon closure of the isolation dampers. The main control room / technical
suppon center areas are not pressurized when operating in the sectreulation 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 maintain main control room

I and technical support center areas within their design temocratum De main control room
i

I and technical suppon center areas 5cneilation supply /and return / exhaust ducts can be i
l motely or manually isolated from the mairrcontrol room. I

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. De subsystem continues to
provide ventilation / cooling to the unaffected area and maintains the unaffected areas at a
slightly positive presvre. De main control room /techmcal support center HVAC subsystem

|
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'

p rdus |

The supplemental air filtration unit, HEPA filters, and charcoal adsorbers are Geld tested in !

accordance with ASME N510 to verify that these components do not exceed a maximum
I

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 l

Guide 1.140, except that test procedures and test frequency are conducted in accordance with
ASME N510.

De ductwork for the supplemental air filtration subsystem and ponions of the main control
room / technical suppon center HVAC subsystem that maintain the integrity of the main control

i

room / technical support center pressure boundary during conditions of abnormal airbome
|

radioactivity are tested for leak tightness in accordance with ASME N510, Section 6. The |
remaining supply,and retum/ exhaust ductwork is Acid tested or leakage in accordance with j
SMACNA HVAC Duct Leakage Test Manual (Reference 18). m p/% i

1

9.4.1.5 Instrumentation Applications

ne nuclear island nonradioactive ventilation system is controlled by the plant control system
i

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 descriptio of the plant control.

and plant safety and monitoring systems.* A"O d'"M hp* SW59 M '/id
Asme a so9 (Mm-n E).
Temperature controllers are provided in the rerum 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,
I supplemental filtration unit prefilter 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 i
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 reonitors 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 electncal room retum air ducts.

Airflow indication and alarms are provided to monitor operation of the supply and exhaust
fans.

|

L
Revision: 12

T Westinghouse 9.4-15 April 30,1997



.

- - -

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

A humidifier is provided in the system to provide a minimum space relative humidity of
35 percent.

Air from the men's and women's locker, toilet, and shower facilities in the annet 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 retum
duct system. Outside make-up air is added to the return 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

i The switchgear room HVAC subsystem serves electrical switchgear Rooms I and 2 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 con}r p and accesson'es. k
h a,re,te a* E d f**toa***#d 8* "* * '' I8CSk d

6'*' t a . rbs+ u,at .dse< <s s tsw c .- nic t po t rone air handling units are loca in the n, orth air handling equipment room in the annex p o..a!l
building at elevation 135'-3" He air handling units discharge into a common duct sho 5 ha i
distribution system that is routed through the building to the rooms served. Air is retumed a , fer N
to the air handling units from the rooms served by a return duct system. +rwe i,

yA |&(o**'
9.4.2.2.1.3 Equipment Room HVAC Subsystem

!

!

De equipment room HVAC subsystem serves electrical and mechanical equipment rooms in
I the annex and auxiliary buildings. These rooms include the non-Class IE battery charger
1 Rooms 1 and 2, the non-Class IE battery Rooms 1 and 2, the reactor switchgear Rooms I and
| II and RCC and ICC/non-Class IE penetration rooms. His subsystem also serves the security l
I area offices and the central alarm station in the annex building. Rese include two rest rooms,
I access areas, and conidors. 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 retum air system, and automatic controls and acces:%s. lwuj,,s ,I den 1 fk **i * i
~

Qnq ore $ aw r s s esa .~ on
- p

ne air handling units are locap in the north air handling equipmeltb~.p Jrw*.w'Py****ws t| t,Jiee u t so +4 e;e s,e udt.
.

I

m in the annex I8' f* J

building at elevation 135'-3'.v De air handling units discharge into a common ductair 4-
distribution system that is routed through the buildings to the various areas served. Air is 7%
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
requiring close temperature control such as the security r c"Me and the central alarm
station. Hot water unit heaters are provided in the no air handling equipment room to

! maintain the area above 50'F. roo g y ,+ ,..-i,

!

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

Revision: 12
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! r'
'

j
1

Each non-Class IE battery room is provided with an individual exhaust system to prevent the j
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 is exhausted to atmosphere. Air from the rest
rooms is exhausted to atmosphere by a separate exhaust fan.

i

1

9.4.2.2.1.4 MSIV Compartment HVAC Subsystern

The 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

f
feedwater lines routed between the containment and the turbine building. Each companment

!is provided with separate heating and cooling equipment.

!De main steam isolation valve compartment HVAC subsystem consists of two
l| 100. percent-capacity supply air handling units per computment of about 3.300 scfm each with J

l only low efficiency filters, ducted supply air distribution directly to the space served, !
automatic controls, and accessories for each main steam isolation valve compartment.

i

| De supply air handling units are located directly within the space served. One unit in each
compartment normally operates to maintain the temperature of the compartment. De air
handling units can be connected to the standby power system, for investment piatection, in !

,

the event of loss of the plant ac electrical system.
|

9.4.2.2.1.5 Mechanical Equipment Areas HVAC Subsystem

De mechanic:1 ouipment areas HVAC subsystem serves the ancillary diesel generator room,
I demineruzed wi er deoxygenating room, boric acid batching room, upper south air handling
| equipment room, and lower south air handling equipment room in the annex building.

De mechanical equipment areas HVAC subsystem consists of two 50 percent capacity air
handling units with supply fans and return / exhaust fans of about 2,200 scfm each, a ducted
supply and return air system, automatic controls, and accessories.

De air handling units are located in the lower south air handling unit equi { ment room on= 144 W 4 A. " 'e AkaW2 '"Mof the annex buildin 78elevation 135'-3" ft eJ 4ft .... y Ap Lewa- 4 Wade iIS * s trri 7h p/^am *I'*
/.

J $ est .s., ppt n. w e <a.re k t AL6 t'es "d h1 ~ L-* 1h!,,$nths o#*s &sW sah' air hand ng units to maintainDe ancillary esel gene m is supplied air from the
normal design temperatures. Air supplied to the room is exhausted direct to outdoors by
means of a separate exhaust fan. Ventilation and cooling for the room when the ancill
diesel generators operate is provided by means of manually operated dampers and o ing
doors to allow radiator discharge air to be exhausted direct to outdoors.
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9. Auxillary Systems

;,

ne 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 temocrature controller modulates the outside air, return air
and exhaust air dampers of the air handln:g unit to mix return air and outside air in the proper

,

proportion, and modulates the face and typass dampers of the hot water heating coils to I

maintain a mixed air temperature of 62*?. A minimum amount of outside air is always
provided for ventilation requirements When the outdoor air temperature is above 62*F, the
outside air, rerum 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. De switchover between cooling and heating modes is automatically
controlled by the supply air temperature controllers.

I ,. _ *z w a A u & d d v='s M s*

Electric reheat coils serving the security eeeemwees are controlled by temperature controllers
with sensors located in the areas served. De temperature sensor sends a signal to a

-

temperature controller which modulates the electric heating elements to maintain the security I

access areas at their design temperatures. Hot wtter unit heaters operate intermittently to
provide supplemental heating for the north air handling equipment room to maintain the area
temperature above 50'F.

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.

He 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 system capacity. '

A temperature controller opens the outside air intake and starts and stops the elevator machine
room eshaust 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
return / exhaust fans are connected to the standby power system to provide ventilation cooling
to the de switchgear and inverters. 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
rod inverter 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 mamtain 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.

A
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!,

Occupied Areas Temperatures |
en |

| Fuel Handling Area Ventilation Subsystem
Fuel handling area . . . . . . . . . . . .

- . . . . . . . . . . . . . . . . . . 5 04
i

| Radiation Chemistry Laboratory Ventilation Subsystem
Radiation chemistry laboratory . . . . . . . . ......................73-78

i Primary sample room . . . . . . . . . . . . . . . . . . . . . . . . . . . 50- 104.......

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

9.4.3.2 System Description
|

De radiologically controlled area ventilation system consists of the following subsystems: |

Auxiliary / annex building ventilation subsystem*
!

Fuel handling area ventilation subsystem*

i

De defense in depth portion of the system is shown in Figure 9.4.3-1.

9 sa ca.naY M S'

9.4.3.2.1 Gsneral Description ,,. A pl.,,.. d3 /w a
,, + pa a seu ra ** 'I *

( 9.4.3.2.1.1 Auxiliary / Annex Building Ventilation Subsystem rh ou Aa l/'W# ''** *^
ne Me aw e s cl4cr*b'0'*
9 :es ea94.76

De auxiliary / annex building ventilation subsys serves radiologically controlled equipment,
I piping and valve rooms and adjacent ess and staging areas. See Figuro 9.4.3-1,
I sheet 2 of 3 for a complete listing of ms and conidors serviced by this subsystem. He'g wrhv/ annex building ventilatio ubsystem consists of two 50 percent capacity supply air6 handling units of about fm each, a ducted supply and exhaust air system, isolation.

i \. dampers, diffusers and te rs, exhaust fans, autsmatic coneols and accessories. He supply
air handling units are I ated in the south air handling equipment room of the annex building
at elevation 158'-0". De 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 airbome radioactivity is detected in the
exhaust air duct. He supply and exhaust ducts are configured so that two building zones may

I be independently isolated. He annex building staging and storage area, containment purge
i exhaust filter rooms, containment access corridor, and adjacent auxiliary building staging,
I equipment areas, and security rooms are aligned to one zone. De other zone includes the
I radiation chemis laboratory, primary sample room, spent fuel pool cooling water pump and
I heat exchanger ms, normal residual heat removal pump and heat exchanger rooms, CVS
| makeup pum m, lower annulut dddh ==h:, and various radwaste equipment rooms,
I pipe chases d access corridors. A radiation moni;or is located in the exhaust air duct from

each . g,

I

|

C.
v -

J,
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9. AuxRiary Systems

1
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\

De exhaust air fans are located in the upper radiologically controlled area ventilation system
{equipment room at elevation 145'-9" of the auxiliary building. He exhaust air ductwork

is routed to minimize the spread of airbome contamination by directing the supply airilow
from the low radiation access areas into the radioactive equipment and piping rooms with a
greater potential for airbome 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. De exhaust air ductwork is connected to the radwaste effluent |
holdup tanks to prevent the potential buildup of airbome radioactivity or hydrogen gas within |
these tanks. He exhaust fans discharge the exhaust air into the plant vent for monitoring of

|offsite airbome radiological releases. '

The ventilation 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 intemal room airborne concentrations within 10 CFR 20 occupational derived air
concentration (DAC) limits during norTnal plant operation.

Unit coolers are located in the normal residual heat removal system (RNS) and chemical and f
volume control 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. He 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 nonnal residual heat removal system pumps. De
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 ramperature conditions and supports
operation of either makeup pump.

Heating coils are located in the supply air ducts serving plant areas that require supplemental
I heating during periods of cold outside air temperature conditions. The radiation chemistry
| laboratory and security room supply air ducts are provided with local electric coils and
| humidifiers to maintain the environmental conditions within the areas suitable for personnel,

'

| comfort. Electric unit heaters provide supplemental heatmg in the middle annulus.

I

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. He annulus seal provides a passive barrier during normal plant operation or when
the auxiliary building is isolated, preventing the erfiltration of unmonitored releases from the
middle annulus to the environment.

9.4.3.2.1.2 Fuel Handling Area Ventilation Subsystem

he fuel handling area ventilation subsystem serves the fuel handling area, rail car bay / filter
| storage area, resin transfer pump / valve room, spent resin tank room, waste disposal container

('

Revision: 12
April 30,1997 9.4 30 3 W8Slingh0088



e6 "" W 6, mts */ " *"
* * ^ * * * * ' ' ' " ' " " plf$ s..IJm.TLs a-~. ,

J
nsLs pkw as d'tr''M **'

NW 9,12,
I area |and WSS valve / pip g area. De fuel handling area ventilation subsystem consists of

two 50 percent capacity su ly air handing units of about 9,500 scfm each, a ducted supply
and exhaust air system, isolatio dampers, diffusers, registers, exhaust fans, automatic controls
and accessories. De ventilatio. airflow capacity is designed to maintain environmental

;conditions that support worker e iency during fuel handling operations based on a ;

maximum wetbulb globe temperature o 0*F (96*F drybulb) as defined by EPRI NP-4453
(Reference 22). The supply air handling uni located in the south air handling equipment
room of the annex building at elevation 135'-3". De 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 airbome radioactivity in the exhaust air or high pressure differential with
respect to the outside atmosphere is detected.

g ho .50 '4 rap. . fy !
He exhaust air fans are located in the upper radiologically controlled area ventilation system
equipment room at elevation 145'-9' of the auxi'iary building. He supply and exhaust.

ductwork is arrangul 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. De exhaust

!I fans discharge the normally unfiltered exhaust air into the plant vent for monitoring of offsite
{l airborne gaseous and other radiological releases. '

he ventilation airflow dilutes potential airbome contamination to maintain the concentration
at the site boundary within 10 CFR 20 (Reference 21) allowable effluent concentration limit:

( and the internal room airborne concentrations within 10 CFR 20 occupational derived air
concentration (DAC) limits during normal plant operation. I

l

9.4.3.2.2 Component Description

The radiologically controlled area ventilation system is comprised of the following major
components. nese components are located in buildings on the Seismic Category I Nuclear
Island and the Seismic Category II portion of the annex building. De seismic design
classification, safety classification and principal construction code for Class A, B, C, or D
componenn are listed in Section 3.2. Table 9.4.3-1 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
I bank, a hot water heating coil bank, a chilled water cooling coil bank, and a supply fan.

.
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l
'

j

| high airborne radioactivity or high pressure differential. Refer to subsection 9.4.3 for a l

description of the radiologically controlled area ventilation system.

9.4.7.2 System Description

ne containment air filtration system is shown in Figure 9.4.71.

9.4.7.2.1 General Description ,,,,,f 3
I

The containment air filtration system consists of two 100 percent capacity suppif air handling
units, a ducted supply and exhaust air system with containment isolation valve and piping,
registers, exhaust fans, filtration units, automatic controls and accessories. supply air
handling units are located in the south air handling equipment room of the annex >uilding at
elevation 158'-0". The supply air handling units are connected to a common air intake 1

plenum, located at the south end of the fan room. The common air intake plenum"is located,. IDIO" I

at the extreme south end of the annex building between elevation H54 r and 152' ^" eMdo'-o"t

This plenum supplies air for the radiologically control area ventilation system.<the containment g
air filtration system, the n=ker island non-n4cx9e ~' hen g=:n, S == M!!- y
bMM!"g n= redieecac !?!AC system =d dw M pnysics and hot macntnentn;p !!VAC
system. he intake is not protected from tomado missiles. ~1he containment air filtration

i system supply air handling units discharge the supply air towards the east containment
recirculation cooling system (VCS) reciteulation unit to distribute the purge air within the

[ containment. Refer to suowtion 9.4.6 for a description of the containment recirculation
cooling system.

j

ne exhaust air filtration units are located within the radiologically controlled area of the I

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 monitored for gaseous, paniculate 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 meets 10 CFR 20 (Reference 21) allowable
effluent concentration limits when combined with gaseous releases from other sources.
During conditions of abnormal airbome radioactivity in the fuel handling area, auxiliary and/or
annex buildings, the filtration units provide filtered exhaust to minimize unfiltered offsite
releases.

De 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
inboard and outboard branch connection with 16 inch diameter containment i Ma valves
that are opened when the containment air filtration system is connected to th. antainment.
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

L
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9. Acxillary Systenu

ne 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. De 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. De 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.

9.4.7.3 Safety Evaluation
|
|

De containment air filtration system has no safety-related function, other than containment
isolation, and therefore requires no nuclear safety evaluation. De containment isolation !
function is evaluated in subsection 6.2.3. I

De 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 Il
requirements.

,

(
9.4.7.4 Tests and Inspections

The 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. De exhaust
subsystem is balanced to provide airflow in accordance with the guidelines of ASME N510
(Reference 3). De supply air subsystem airtlow rate is 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.

De 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.

un pluc.
HEPA filters ahd charcoal adsorbers are Gold tested (in accordance with ASME N510 to 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 N510.

| De exhaust ductwork and filter plenums areJioki tes or leak tightness in accordance with
ASME N510, Section 6. m f4%

k..
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9. AuxRiary Systems

| i
i

9.4.11.1.2 Power Generation Design Basis

| The 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 airbome contaminants

B

Collects the vented discharges from potentially contaminated equipment in the areae

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.

i
ne 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

The 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. 'Ihe
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.

,, 4 ,, s ,

ne supply air system consists of two 100 percent capacity air handling units of about 14,000
scfm each with a ducted air distribution system and automatic controls. He air handlir.; units
are located in the lower south air handling equipment room on elevation 135'-3' of the
annex building, ne units draw 100 pement outdoor air throughilouvered outdoor air intake,

| plenum,aaQiischarge into a duct distribution system which is routed to the health physics and
! w2 u d.,u. AI ,. sdin4 t. 4. 2. -iy x
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.

Temperature is indicated for each air handling unit supply air discharge duct.

Operational status of fans is indicated in the main control room. 'Ihe 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 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.

The. Codmal been 'fdco d> N '"c~) Nfo * *'' "ce4 f.4 desip wells, #+W @ef re.a9.4.12 Comb!ned License Information
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