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July 18, 1985
ST-HL-AE-1298
File No.: G4.2

Mr. George W. Knighton, Chief
Licensing Branch No. 3
Division of Licensing
U. S. Nuclear Regulatory Commission
Washington, DC 20555

South Texas Project
Units 1 & 2

Cocket Nos. STN 50-498, STN 50-499
Closecut of ICSB Meeting item Regarding

Auxiliary Feedwater Turbine Control

Dear Mr. Knighton:

During the week of March 26 through 29, 1985, Houston Lighting &
Power Company (HL&P) representatives met with members of the NRC
Instrumentation and Control Systems Branch (ICSB) staff in the Houston
office and at the jobsite to discuss issues and questions regarding the
South Texas Project (STP) instrumentation and controls design features
and program implementation. Meeting notes for this meeting were
provided to the NRC via letter ST-HL-AE-1239 dated May 13, 1985 from
M. R. Wisenburg to G. W. Knighton.

In Attachment 5 (" Action Items") to the meeting notes we committed
to provide a response to ICSB item 32 regarding Auxiliary Feedwater
(AFW) turbine control design. Our commitment was to provide new design
information in Final Safety Analysis Report (FSAR) Amendment 49 in mid-
July, 1985. The attached marked-up FSAR pages have been approved as
shown for incorporation into the FSAR in response to the subject item.
These pages are provided at this time to expedite your review. They
will be formally incorporated into a future FSAR amendment.

If you should have any questions, please contact Mr. M. E. Powell
at (713) 993-1328.

Very tru'9 yours,

k f gy"3 050710 fs O%e-w Manager,puclearLicensir
-

CAA/as
Attachments: Marked-up FSAR pages

W2/NRC4/d h00\
'yi
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'cc:

Hugh L. Thompson, Jr. , Director J. B. Poston/A. vonRosenberg
| Division of Licensing City Public Service Board
! Office of Nuclear Reactor Regulation P.O. Box 1771

U.S. Nuclear Regulatory Comission San Antonio, TX 78296
:

! Washington, DC 20555
Brian E. Berwick, Esquire

Robert D. Martin Assistant Attorney General for
,

| Regional Administrator, Region IV the State of Texas
| Nuclear Regulatory Comission P. O. Box 12548, Capitol Station
! 611 Ryan Plaza Drive, Suite 1000 Austin, TX 78711

Arlington, TX 76011 ,

N. Prasad Kadambi, Project Manager 3022 Porter Street, N.W. #304
U.S. Nuclear Regulatory Comission Washington, D. C. 20008
7920 Norfolk Avenue
Bethesda, MD 20814 Oreste R. Pirfo, Esquire

Hearing Attorney
Claude E. Johnson Office of the Executive Legal Director
Senior Resident Inspector /STP U.S. Nuclear Regulatory Comission
c/o U.S. Nuclear Regulatory Comission Washington, DC 20555
P. O. Box 910
Bay City, TX 77414 Charles Bechhoefer, Esquire

,

Chairman, Atomic Safety & Licensing Board
M. D. Schwarz, Jr. , Esquire U.S. Nuclear Regulatory Comission
Baker & Botts Washington, DC 20555
One Shell Plaza
Houston, TX 77002 Dr. James C. Lamb, III
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J. R. Newman, Esquire Chapel Hill, NC 27514
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P. O. Box 2121 Citizens for Equitable Utilities, Inc.

Corpus Christi, TX 78403 c/o Ms. Peggy Buchorn
Route 1. Box 1684

H. L. Peterson/G. Pokorny Brazoria, TX 77422
City of Austin
P. O. Box 1088 Docketing & Service Section
Austin, TX 78767 Office of the Secretary
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Washington, DC 20555
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Auxiliary Feedwater Turbine Control
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b. Atmospheric steam relief valves (Main Steam (MS] Safety Valves *
and SG[ower-operated relief valves)

c. Pressurizer backup heaters

d. Centrifugal charging pumps *

e. Boric acid transfer pumps *

f. Letdown stop valves *

2. Supporting Systems and Components

Ua. Essential cooling water (ECW) pumps

b. Component cooling water (CCW) pumps *

c. Reactor Containment fan coolers (RCFCs)*

d. Standby diesel generators (SBDG) (and associated onsite electrical
distribution system)*

e. Control room ventilation *

f. Emergency Ventilation System for those areas housing equip- 41
ment required for safe shutdown * Q32.39

3. Essential Monitoring Indicators

a. Steam Generators (SGs)

1) Water level for each SG*

* V(2) Pressure for each SC*
Y

b. Reactor Coolant System (RCS) b6

1) Pressurizer water level * ho M
* t.P NW,

g-R p ,,,[#2) RCS vide-range pressure *
N-

3) RCS wide-range temperatur (rhot and cold) .,#Si '

e><
c. Auxiliary Feedwater System

1) Auxiliary feedwater (AFW) flow to each SG*

d. Chemical and Volume Control System (CVCS)

1) Charging flow

A

* Essential systems and components for safe shutdown

7.4-2 Amendment 41
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2) RCP seal injection flow
Q32.3

Condensate Storage and Transfer Systeme.

1) Auxiliary feedwater storage tank (AFST) leve1*

The description and design criteria for the essential monitoring indicators
| 4Iare described n Section .5 and Appendix 7B. MgcomA W he Dd.he EbF Acadrien 6hm cw

7.4.1.1 Auxiliary Feedwater Control. The AFWS consists of three |4
motor-driven pumps and one steam turbine-driven pump, associated piping,
valves, nstruments, and controls as shown in Figure 10.4.9-l. The three
motor-driven pump trains and the turbine-driven pump train are started auto- |4 '

*- 9.: n ^ le J._. F "' ,7 . . ' : : ( All
matically by g A ..

.

Each 2four pumps can be started manually from the control room or the ASP.
Flow con- y |4pump feeds one SG through an individual auxiliary feedwater line. can he 32.16 |trol is provided by individual, motor-operated regulator valves that

AFW flow indication andmanually controlled from the control room or the ASP.
SG 1evel for each SG is provided in the control room and on the ASP.

|

Each AFW pump may be remote-manually cross-connected in absence of a safety
airactuation signal to feed any combination of steam generators if instrument

is available. Manual valve operability is also provided.
-- -

Th M " num turbine is supplied with steam from one main steam line t 4-
aLC ve and the ;

normally open mo ed stop-check valve (the steam i

(*4 valve .e valves are automati- '41.

[
normally closed turbine trip an

.
rol of the steam inlet /

cally opened by the AFW auto-startrottle valve is provided in t h "n1 room )
.

.

valve and the turhine t t.g. . onsaf ety-grade manual speed control is also provided in thel jA [ and on the v *~
h room and on the ASP for the AFW nump turbine. w

w~ W ~ ~
p- ww

Status indication is provided in the control room and at the ASP for the j

regu- jmotor-driven pumps, steam inlet valve 6, turbine trip and throttle valve.
lator valves and isolation valves.

The AFWS is described in Section 10.4.9. 2

iQ32.
1. Initiating Circuits

The motor-driven pumps are immediately started on a two-out-of-four
low-low water level signal from any SG and are started by the Fngineered
bafety Feature (ESP) load sequencers following a safety iniection (Sf)

The AFW valves are automatically actuated to theirsignal or a 1.00P. 41reper_ position by a two-out-of-four low-low water level signal from any
SGoraSIsignaIQTheflowtotheSGsisnotautomaticallyprovided
after a LOOP until a SC low-low water level signal or a Si signal is
received. The Qualified Display Processing System (QDPS) controls the
flow into the SGs through the AFW regulator valvesg within prescribed*i

L linits (see Section 7.5).I

b dvt opWg itb % Q M e ,\be M W kudWt. 6 m

fo\ *Orbmt SP8A Co

kt\a.% ko a.nofe Pop
* Essential systems and components for safe shutdown

Amendment 417.4-3
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2. Logic 2
Q32.See Figure 7.2-16. 16

3. Bypass

Control from the control room and automatic control are bypassed at the
transfer switch panels when control is transferred to the ASP. This 41
transfer of control is alarmed and indicated in the control room through
the ESF Status Monitoring System (see Section 7.5.4).

4. Interlocks

There are no interlocks. j

5. Redundancy

Four level sensors f or each steam generator and three actuation channels
are provided for system actuation logic redundancy. Any two of the four 41auxiliary feedwater pumps provide sufficient feedwater for safe shutdown
requirements.

6. Diversity

The SI signal and SG level signals are provided for actuation diversity. 41
AFWS diversity is provided by motor-driven pumps and one turbine driven
pump. 2

Q32.
7. Actuated Devices 1615

Actuated devices are listed in Table 7.3-}2f( |41

8. Supporting Systems

The Class 1E electric systems are required for AFW control. Ventilation 41
support is required (see Section 9.4). The AFST is required (see Section
10.4.7).

9. Portion of System Not Required for Safety

The ESF Status Monitoring System : ' th: :::::1 :p::f c^-t- ' ': 0.2 %
4I

g ..hi.m fri"- 7" 7 :: phot required for safety.
tb

10. Design Basis Information

Design bases for the AFWS are that the operation will be controlled auto-
matically by the Engineered Safety Features Actuation System (ESFAS) or
manually from the control room or the ASP and that no single failure will
prevent the system from performing the required safety function. The 41AFWS design basis is discussed in detail in Section 10.4.9.1.

7.4.1.2 Atmospheric Steam Relief. The MS safety valves and the SG |4l as
fpower-operated relief valves (PORVs) are located upstream of the main steam

isolation valves outside of the Containment, and both provide a means of

7.4-4 Anendment 41
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7.4.2.1 Analysis for Auxiliary Feedwater Controls.

1. Conformance to NRC General Design Criteria (CDC)

a. GDC 13

Instrumentation necessary to monitor station variables associated
with safe shutdown is provided in the main control room and at the
ASP. Controls for the AW are provided at each location. A
description of the surveillance instrumentation is provided in
Section 7.5.

b. GDC 19

All controls and indications required for safe shutdown of the reac-
tor are provided in the main control room. In the event that the
main control room must be evacuated, adequate controls and indica-
tions are located outside the main control room to (1) bring to and
maintain the reactor in a safe shutdown condition and (2) provide |41
potential capability to achieve cold shutdown.

The ASP and the transfer switch panels, located outside the main 41
control room, are described in Section 7.4.1.9.

c. CDC 34

The AW provides an adequate supply of feedwater (W) to the SGs to
remove reactor decay heat following reactor trip. Two SGs with A W

41supply are sufficient to remove reactor decay heat without exceeding
design conditions of the RCS.

2. Conformance to NRC Regulatory Guides (RGs)
%e, 16%f cedveh ose. hesye.h ho dew ptfiehk.

gb2.
*- " 1.22 ww 6 . M sL.,a s M -

3 y e -
M'Olty controls can be tested periodically. The MS safety va 0

; I will be tested at intervals to be identified in the Technical
| gecifications.j

_

.

! b. RG 1.29
( ,

| The A W controls are designed to withstand the effects of an earth-
[ quake without loss of function or physical damage. The A W control,

system is classified seismic Category I in accordance with the
guide. ,

.

L 3. Conformance to IEEE 279-1971
|

; The A W controls are designed to conform to the applicable portions of
i

IEEE 279-1971. The control and actuation circuits are des aned such that
I any single failure will not prevent proper protective action (adequate
; A W supply) when required. This is accomplished by redundant systems.
! Each AW train, including valves, utilizes control power from independent

Class 1E power systems.|

|

| 7.4-17 Amendment 41
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TABLE 7.3-15

AUXILIARY FEEDWATER INITIATION ACTUATED EQUIPMENT LIST

Equipment ESF P&ID

Identification Description Train Function Figure No. Number

11 AW pump A Start * 10.4.9-1 9F00024

12 AFW pump B Start * 10.4.9-1 9F00024

13 AFW pump C Start * 10.4.9-1 9F00024

FV-7518 AFW crossover valve A Close 10.4.9-1 9F00024

FV-7517 AW crossover valve A Close 10.4.9-1 9F00024

FV-7516 AFW crossover valve B Close 10.4.9-1 9F00024 43

FV-7515 AFW crossover valve C Close 10.4.9-1 9F00024 Q32. k
I.a FV-7523 AFW regulator valve C Open 10.4.9-1 9F00024 m

FV-7524 AFW regulator valve B Open 10.4.9-1 9F00024 ,

FV-7525 AFW regulator valve A Open 10.4.9-1 9F00024

FV-7526 AFW regulator valve A Open 10.4.9-1 9F00024

MS0143 AFW steam inlet valve A Open M 10.4.9-1 9F00024

XMS0514 AFW pump turbine trip and throttle valve A Open 10.4.9-1 9F00024

iru r_- u - - --- > -- f--i 3 ;,,.;-g : :c,;, _, renno_ 4 Lm_ ;3;;;

AF0019 AFW turbine pump isolation valve A Open 10.4.9-1 9F00024

AF0048 AFW pump isolation valve A Open 10.4.9-1 9F00024

AF0065 AFW pump isolation valve B Open 10.4.9-1 9F00024

$
Et
a,
e

we Aqler a +;me de% io asm"- prog brWae. sped c.A.\ (see fec.kaw to.49)
O

* Through ESF load sequencer
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TABLE 7.3-15 (Continued)

AUXILIARY FEEDWATER INITIATION ACTUATED EQUIPMENT LIST

ESF FEIDEquipment
Identification Description Train Function Figure No. Number

AFW pump isolation valv C n 10.4.9-1 9F00024AF0085
AFW W whime. sw inId leoass volve. A . no.g.s-1 3Foooa4AFV-o MS

FV-4150 Steam generator blowdown valve A C ose 10.4.8-1 9F20001

FV-4151 Steam generator blowdown valve C Close 10.4.8-1 9F20001
.

FV-4152 Steam generator blowdown valve B Close 10.4.8-1 9F20001
k3

FV-4153 Steam generator blowdown valve A Close 10.4.8-1 9F20001

FV-4186 Steam generator sample isolation valve A Close 10.4.8-1 9F20001

hFV-4187 Steam generator sample isolation valve C Close 10.4.8-1 9F20001
w

FV-4188 Steam generator sample isolation valve B Close 10.4.8-1 9F20001 g
y
$ W-4189 Steam generator sample isolation valve A Close 10.4.8-1 9F20001 D,

'r
.

,

8. :
*

i
a t

C ?

4

|

-- , . - - __ %-
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TABut 7.4-1 (Contimed)
.

QwIXIS #0 MNIITRDC DOICAltRS-

IKATED m 'INE AUXILIARY SIUIDOLN PANIL

DEVICE SEPARATIm *
ITPM NO.(*} DESCRIFIIm } INSTR. TAG NO.(C}PEITIm(d) ,p

10mD04 SG ID PORV DIMi- % 7441A N/A D
PV-7441

-

_.

u =,u., ,. - i,auno n w --7538A "/A- -::
SPEID awIROL

10E006 RHR HX 1A BYPASS N1SI-NK-0851 N/A N
fi m a w m at

103007 RHR la IB BYPASS N1SI-HK-0852 N/A N
Fim Owmot

103006 RHR la-1C BYPASS N1SI-HK-0853 N/A N
FTW awmol

102009 RX HEAD VENI 'DGUITLE B1RC-PK-602A N/A B

VLV ICV-602

41
10m010 RX HEAD VENT THRDITLE AIRC-%601A N/A A

VLV ICV-601

103011 RHR HK 1A GRLEI N1%HK-0864 N/A N
Tne awmot
ICV-0864

10mD12 RIR HK IB GHLEI N1%HK-0865 N/A N
Ine awmat
ICV-0065

103013 RHR HX IC GHLEI hihiE-0866 N/A N
Tne awmoL
ICV-0866 i

103014 OIARCDC fim N1CV-FK-0205A N/A N
armot

100001 PIA 9% DISPtAY @PS N/A N/A C

100002 PIASHA IGNHQARD @PS N/A N/A C

7.4-27 Amendment 44
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TABLE 7.4-1 (Continued)

C0KTROLS AND MONITORING INDICATORS

.

IDCATED ON THE AUXILIARY SHUTDOWN PANEL

DEVICE SEPARATION
ITEM NO. DESCRIPTION INSTR. TAC NO. POSITION CROUP

100S010 LE1DN ORIFICE CICV-HS-0014A CLOSE C
ISOL VLV OPEN
MOV-0014

100S011 RORIC ACID CICV-HS-0209C STOP C
TRANSFER PHP 1A START

100S012 BORIC ACID AICV-HS-0209E STOP A
TRANSFER PMP 15 START

100$013 AFW PMP d14 TURB DIAF-HS 0514B CLOSE D
TRIP & THROTTLE OPEN
VALVE

1005014 AFW PUMP #14 TURB DIAF-HS-0143C CLOSE D 41
STEAM INL VALVE OPEN

MOV-0143 [ FV . 0 \%

100$015 AUX FW PMP 11 AIAF-HS-004RC CLOSE A

ISO VLV OPEN
MOV 0048

100S016 AUX FW PMP 12 B1AF-ilS 0065C CLOSE B

ISOL VLV OPEN
MOV-0065

1005017 AUX FW PMP 13 CIAF HS-0085C CLOSE C
ISO VLV OPEN
MOV-0085

100$018 STM CEN 'D AUX DIAF-HS 0019C CLOSE D
FW ISOL VLV OPEN
MOV-0019

10C3019 AFW PUPP ett DIAF-HS-01435 CR D
'

STM !at WW4. W\.WE$ ASP
4ev-9%M

T9AK5FE.E SvnTC.%

M OM%[W CW)

.

7.4-29 Amendment 41
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TABLE 7.4-1 (Continued)

CONTROLS AND MONITURING INDICATORS

IACATED ON THE AUXILIARY SHITIDOWN PANEL

DEVICE
SEPARATION

ITEM No. * DESCRIPTION INSTR. TAC NO. POSITION GROUP

<

100S020 AFW IllRB TRIP & DIAF-HS-0514C CR D
THROITLE V4Nin ASP
TRhM5FER 6W STC.9e

100S021 APW TURA PUMP ISOL DIAP-HS-00198 CR D
.

VALVE MOV-0019 ASP
7Rh 4sygg SW sTc.% ,d

100S022 PRESSURIZER PORV BIRC-HS-0656B CLOSE B
PCV 0656A OPEN

100S023 PRESSURIZER PORV AIRC-HS-06558 CLOSE A
PCV-0655A OPEN

100S024 RHR PUMP 1A AIRH HS-00600 CLOSE A
INLET ISOL VLV OPEN
HOV-0060A

41
100S025 RHR PUMP IC AIRH-HS-0061I CLOSE A

INLET ISOL VLV OPEN
MOV-0061C

1005026 RHR PUMP 1B BIRH-HS-0060H CLOSE B
INLET ISOL VLV OPEN
MOV-00608

100S027 RHR PUMP 1A BIRH HS-0061A CLOSE B
INLEI ISOL VLV OPEN
HOV-0061A i

1005028 RHR PUMP IC C1RH-HS 00601 CLOSE CY INLET ISOL VLV OPEN '

MOV-0060C

1005029 RHR PMP IB CIRH-HS-0061H CLOSE C
INLET ISOL VLV OPEN
MOV-0061B

.

100$030 ACC TK 1A AISI-HS-0039J CLOSE A
DISCH ISOL VLV OPEN
MOV-0039A

7.4-30 Amendment 41
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TABLE 7.4-1 (Continued)
.

- CorrrROLS AND MONITORING INDICATORS

LOCATED ON THE AUXILIARY SHLTDOWN PANEL

DEVICE SEPARATION *
ITEM NO. DESCRIPTION INSTR. TAG NO. POSITION CROUP

1005039 SC ID AFW FIDW DIAF-HS-7526 JOC CLOSE D
CONTROL VLV JOC OPEN

FV-7526

100S040 ACC TK IC CISI-HS-0039P POWER OFF C

DISCH ISOL VLV POWER ON

MOV-0039C

100SO41 SG ID AFW FIDW DIAF-HS-7526B CR D

CONTROL VLV ASP

IV-7526
%%5Ff.R SN \TC W

1005042 MSIV ABOVE A1MI-HS-7900 CLOSE A

SEAT DRN ISOL VLV OPEN

FY-7900A

100SO43 RCS ISOL VLV RVHVS AIRC-HS-3658C CLOSE A

FV-3658A OPEN
I

100SO44 SG ID PORV D1MS-HS-7441 CR D

TRAu5FER Sw tic g ASP

100SO45 PRZR PORV BLOCK VLV AIRC-HS-0001C CIDSE A

MOV-0001A OPEN

100S046 RCS ISOL VLV RVHVS AIRC-HS-3657C CLOSE A

FV-3657A OPEN

.

100SO47 RCS ISOL VLV RVHVS BIRC-HS-3657E CIASE B

FV-3657B OPEN

100S048 RCS ISOL VLV RVHVS BIRC-HS-3658E CIDSE B

FV-3658B OPEN

1005049 PRZR PORV BLCCK VLV BIRC-HS-0001E CIDSE B

HOV-00015 OPEN

100S050 AIV PUMP 14 TURB DIAF-HS-7537B TRIP D
TRIP

7.4-32 Amendment 41
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TABLE 7.4-1 (Continued)
t

*
CONTROLS AND MONITORING INDICATORS

..
14CATED ON THE AUXILIARY SHUTDOWN PANEL,

DEVICE SEPARATION *
_ ITEM NO. DESCRIPTION INSTR TAC NO. POSITION CROUP
r- w

100S051 AFW PUMP 14 TURB DTIFHS-7537C CR D
"

TRIP ASP

100S052 ACC TK 1A' AISI-HS-0039M POWER OFF A
DISCH ISOL V:N POWER ON
* -0038A

'5 100S053 ACC TK IB B1SI-IIS-0039N P0kTR OFF B
DISCH ISOL VLV POWER ON

MOV-0039B
.

100S054 MSIV ABOVE A1MI-HS-7901 CLOSE A
SEAT DRN ISOL VLV OPEN
FV-7901A

100S055 MSIV ABOVE B1MI-HS-7902 CLOSE B

SEAT DRN ISOL VLV OPEN
FV-7902A

100S056 MSIV ABOVE B1MI-HS-7903 CLOSE B
SEAT DRN ISOL VLV OPEN
FV-7903A

,

. i
,

.
.

k

e

,,
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.TABLE 7.5-1

POST ACCIDFMT NONITORING INSTRUNDITATION (Continued)

Sensor
Qualification Control loplemen- Sensor EOF TSC Conformance

Type / Environ- Number Room totion Power Indica- Indica- to RC 1.97,

veri-ble Ranae/ Status Cateory mental Seismic of Channels Display Date Supply tion tion Rev #2

R;R Valve Status Open/ Closed D2 Yes Yes 1 per valve 1 pair of Core 1. cad IE/N-lE Tes Yes Conforms
(Note f) N

(Isola- lights per

tion Valves valve

Only)

R:actsr Trip open/ Closed D2 Yes Yes 1 per breaker 1 pair of Complete 1E Yes Yes Conforms
(Note f)lights per

Besakst Position breaker

T:rbine Covernor Open/ Closed D2 Tes No 1 per valve 1 pair of Complete N-1E Tes Yes Conforms
(Notes f.s)lights per

vriv3 Position valve

Tyrbine Stop open/ Closed D2 Tes No 1 per valve 1 pair of Complete M-1E Yes Yes Conforms
(Notes fes)lights per

VcIve Position valve 40

Mottr-Driven On/Off D2 Tes Yes 1 per pump 1 pair of Core 1.oad IE Tes Yes Conforms
(Note f) E

Ilk ts perh
Auxiliary Feed- ]pump

y wetsr Pump Status v.

^ -^^^ 9 D2 Tes Yes ! " 4 '-- A 1_ n:. ( Core 1.osd IE Tes Yes Conforms $w
O Austliary Feed- - .y (Note f)

water Turbine Open/ Closed W 1 pair of
;J ::" -- A lights per

Pump Status
1 per stese valve

inlet valve

St Pump Status On/off D2 Tes Yes 1 per pump 1 pair of Complete IE Tes Yes Conforms
(Note f)lights per

pump

St Valve Status Open/ Closed D2 Tes Yes 1 per valve 1 pair of Complete IE Tes Yes Conforms
(Note f)lights per

valve

E:seltist Cooling On/Off D2 Tes Yes 1 per pump 1 pair of Complete 1E Yes Yes Conforms
(Note f)lights per

n Wtsr Pump Status
F*P!

*CCW Pump Status On/Off D2 Yes Ten 1 per pump 1 pair of Complete IE Yes Yes Conforms-

(Note f)lights per
pump
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The turbine is a tandem-compound, six-flow, 40-in., last-stage-blade,
1,800-rpm machine installed outdoors on a turbine pedestal. Steam is
supplied to the unit at a throttle design pressure of 1,060 psia and 0.25- )
percent moisture from four SG's.

The turbine guaranteed rating is 1,311,838 Kw at a backpressure of 3.5 in.
Hg abs. and 0-percent makeup.

Turbine overspeed protection is discussed in Section 10.2.

The rating of the electric generator is 1,504,800 Kva, 60 Hz, 0.90 power
factor, and short circuit ratio equal to 0.58 corresponding to the maximum
expected turbine capability at 1.5 in. Hg condenser pressure.

The turbine shaft and the SG feed pump turbine shafts are sealed to prevent
inleakage of air to the turbines or outleakage of steam.

The three-shell condenser is of the single-pass type.

Circulating water for the condenser is provided from a reservoir, where
heat is primarily rejected into the atmosphere by surface evaporation and
radiation.

Three condenser vacuum pumps are provided for hogging the condenser before
startup and continuous air removal during operation.

A condensate polishing demineralizer system is provided for removing 39

impurities and facilitating good feedwater purity control. }

To enable the NSSS to follow turbine load reductions which may exceed tran-
sient load-changing capabilities, the Turbine Bypass System, designed for
40-percent of rated steam flow, is provided to give a maximum load rejection 39
capability, in conjunction with a 10-percent reactor power decrease, of
50-percent rated steam flow without a trip. 34Q

to theAn Auxiliary Feedwater (AFW) System primarily functions to supply F
SGs whenever the normal FW supply is not available. It is also used(during

hot and cold shutdown No radiation shielding is required for the compo- |39

nynts and piping of t Steam and Power Conversion System.
khe, bde, N maAw FW 6p s m .

Thesystemsafety-relatedcomponent71ncludedintheSteamandPower
Conversion System are:

|39
1. Main steam isolation valves (MSIVs) and MSIV bypass valves

2. SG power-operated relief valves

3. SG safety valves

4. MS lines extending from the SG to the downstream side of the torsional
39

and moment restraint located in the IVC wall.
,

'

5. FW isolation valves

|

|

f Amendment 3910.1-2
|
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valves, flash tank level, and flash tank steam discharge valves from the con- 39
The SG blowdown and sample Containment isolation valves are closedtrol room.

( automatically by the signals initiating the start of the AFW System. (See

Section 10.4.9.5 for a discussion of AFW control.) The SG blowdown inlet flow
control valves are controlled automatically by flow transmitters and control-
lers which maintain the blowdown flowrate from each SG to the flash tank.

,

Flash tank level is maintained by controlling the flash tank condensate drain
to the condenser with a flow override to prevent excessive flow through the
blowdown demineralizers when the blowdown flowrate is increased above normal.
Flash tank pressure is maintained by controlling flash tank steam flow to the 39FW heater 13, with a provision of bypassing this steam to the condenser if the-

heater is out of service and also on turbine trip. Blowdown water temperature
to the demineralizers is regulated by a control valve in the cooling water
outlet line from the CG blowdown regenerative heat exchanger. A blowdown
flash tank safety relief valve provides overpressure protection.

Blowdown flowrate from each SG, blowdown flash tank pressure and temperature,
and steam and liquid flowrate from the flash tank are displayed in the control |39

High and low water levels in the flash tank are alarmed on a controlroom.
room annunciator. High blowdown flowrate and high and low flash tank pres-
sures are displayed on the plant computer and on an annunciator.

High blowdown water temperature at the SG blowdown regenerative heat exchanger
outlet is alarmed in the control room. This high temperature also terminates
the blowdown water flow to the mixed-bed demineralizers. On high level in the 39flash tank, the control valve at the flash tank outlet line (which goes

( directly to the condenser, bypassing the HXs and the demineralizers) is modu-
lated to maintain proper flash tank water level. Local pressure gauges are
furnished throughout the system, and a level gage is installed on the blowdown
flash tank.

10.4.8.5 Tests and Inspections. Periodic tests and recalibration will
be performed on flow, pressure, and temperature indicators. The system isola-
tion valves will be periodically tested to check operability in accordance 39

with ASME B&PV Code, Section XI. In addition, periodic inspection and preven-
tive maintenance will be conducted on components as required. Valving and
system arrangement will be such as to make all components available for 39Active components are so designed that they can be tested duringinspection.
plant operation.

| 10.4.9 Auxiliary Feedwater System
|
l 10.4.9.1 Design Bases. The function of the AFW System is to supply FW

to the secondary side of the SGs whenever the normal FW supply is not avail-
Causes and analyses for conditions which require the use of the AFWable.

System, including loss of coolant from small breaks, are discussed in Chapter
15.

39
The AFW System is designed to perform the following safety functions:

,

|
Supply the SGs with water required for decay heat removal. |311.

( g:

No C
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2. Start and deliver design flow automatically following any incident t

causing loss of W. Under any condition, the AWS is capable of starting |,
'

and operating unattended for at least 10 minutes. |
*

3. Function within a SG pressure range from approximately 100 psia up to a
pressure equivalent to the lowest set SG safety-valve relief pressure

!

plus accumulation (1,338 psia). The lower value corresponds to the point
at which the Residual Heat Removal System (RHRS) can be operated for
continuing cooldown.

46,

~
i

4. Function under the following conditions: loss of main W; various
environmental occurrences; a main W line break or a MS line break; with.

or without offsite power available considering at the same time any
single failure.

Supply W in the unlikely event the control room must be evacuated.5.

6. Be tested during normal plant operation.

Meet safety class (refer to the AWS, piping diagram, Figure 10.4.9-1, |397.
.for SC 2 and SC 3 divisions) and seismic Category I requirements as
defined in Section 3.2.

|31The AWS is designed to deliver 550 gal / min within one minute of automatic I39initiation to at least one SG after a feedwater line rupture or steam line
131The AWS is designed to deliver 550 gal / min within one minute ofbreak.

automatic initiation to each of at least two SGs after a loss of W accident.
.

39' ,

The AWS is designed to deliver 550 gal / min within one minute of automatic
initiation to at least two SGs after loss of offsite power (LOOP). The motor 45
driven AW pumps are automatically started by the load sequencers, though when
the pumps are started they are in a recirculation mode, and no flow will enter |39

.

the SGs until a SG low-low water level or safety injection (SI) signal |45
initiates flow.
The AWS is designed to prevent the possibility of hydraulic instability
(i.e. , water hammer) by incorporation of the following:

i

A separate nozzle is provided for the introduction of AW to the SG.
i 1.

(This AW nozzle does not incorporate a feed ring or feed preheater
design.)

The length of horizontal piping immediately upstream of the AW nozzle is 39' 2.
minimized.

The AW inlet piping wi::hin the SG is designed to be self venting.3.

The outlet of the AW nozzle is designed to be below the normal SG water4.; ,

level.

The combination of the above prevents the formation of steam voids in the
inlet piping which is susceptible to condensation upon the introduction o
AW.'

N$
Amendment 4610.4-28
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The AFWS is also designed for the following normal plant operations. 39

( 10.4.9.1.1 Plant Cold Startup: The AFWS is designed to back up the main
FW system during plant startup in the event the main FW system and/or the
startup SGFP is unavailable.

,

10.4.9.1.2 Plant Hot Shutdown: The AFWS is designed to back up the main
FW system during plant hot shutdown (or hot standby) in the event the main FW
system and/or the startup SGFP is unavailable. The AFWS can be used as a 45
means of continuous FW supply even if this condition is maintained for
extended periods. FW is continuously supplied from the AFST, which during-

normal operation receives required makeup from the demineralized water storage
tank (DWST). The DWST in turn is supplied by water from wells through the
demineralizers, as shown on Figures 9.2.3-1 and 9.2.6-1.

10.4.9.1.3 Plant Cold Shutdown: The AFWS is designed to back up the
main FW system when achieving plant cold shutdown.-

10.4.9.2 System Description. One AFWS is provided for each unit. The
piping diagram is shown on Figure 10.4.9-1. The system includes an adequate | 39
water storage, redundant pumping capacity to supply the SGs, associated
piping, valves, and instrumentation.

The AFWS supplies water to the SGs, where it is converted into steam by the
heat transferred from the primary coolant that removes decay heat from the
reactor core and heat generated in the primary coolant loop by the reactor | 39
coolant pumps.

The AFST provides water to the AFW pumps. It is a concrete, stainless steel

lined, 500,000 gallon tank with capacity based on:
31

maintaining the plant in hot standby for four hours, thene

cooling down the primary system to 350*F, the point at which the residuale
heat removal system may be initiated

The cooldown rate is 50*F/hr with one RCP operating or 25'F/hr with natural
|

circulation. During normal cooldown the rate is limited to 100*F/hr due to |39
structural limits of the RCS components.'

Four AFW pumps, each with independent motive power supplies, are provided to [46I

I

|
comply with redundancy requirements of the safety standards, both for
equipment and power supplies. Pump characteristics are given in Table 10.1-3. | 39

Three horizontal, centrifugal, multistage, electric motor-driven pumps supply
one SG each. Each pump motor is supplied power from a separate engineered
safety bus, and the power supply is separated throughout.

_f
fo

(
Amendment 4610.4-29
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1he fourth pump is a horizontal, centrifugal, multistage, noncondensing steam
turbine-driven unit which supplies FW to the fourth SG. A steam line connec-
tion is taken from the SC 2 section of one MS line upstream of the MS isola-
tion valve (see Figure 10.3-1). The AFW steam line is provided with / n ::".

g x;- Montainment isolation valves. The turbine discharge steam exhausts [39-
directly to the atmosphere.*

dich fonc- fAm W c5 cd
Each SG is supplied by a eparate AFW train. Normallyclose,ioYail-closed |39,

cross-connections are provided between the four trains to permit flow from any
pump to any SG.

Each of the four pumps is provided with a minimum-flow automatic recirculation |31
system. The recirculation flow returns to the upper section of the AFST.

Each pump recirculation line is designed to SC 3 requirements inside the iso- 39
lation valve cubicle (IVC). The recirculation lines from the IVC to the AFST
are designed to NNS class requirements. Water losses through credible fail-
ures of recirculation lines are included in the storage tank inventory
requirements.

The AFW line to each SG, one per pump, is provided with a remote manual con- 39
*tinment isolation valve (see Section 6.2.4). Each line connects directly to

tne upper shell of the SG.

*lhe AFW pumps are located in a seismic Category I building and are physically |39
separated from each other by their placement in individual compartments.
These compartments are designed to preclude coincident damage to redundant
equipment in the event of a postulated pipe rupture, equipment failure, or |39
missile generation.

Figures 1.2-21 and 1.2-25 show the AFWS component arrangements. The AFW steam | 39
supply pipe to the AFW turbine is routed directly to the turbine pump
compartment, located immediately beneath the MS line piping. This piping is
routed such that it does not penetrate any of the AFW motor-driven pump com-
partncnts.

10.'4.9.3 Safety Evaluation. The AFWS is designed to seismic Category I
requirements and will withstand a single failure and still perform its design
requirements. The loss of one motor-driven pump or the turbine-driven pump
will not limit the design safety function of the system. In the event that )
the makeup water to the AFST is lost, the minimum quantity of water within the 31

AFST is sufficient for a safe shutdown of the reactor. Therefore, failure of
Toany one AFW component will not preclude safe shutdown of the reactor.

demonstrate the capability to meet the single-failure criterion, a component
failure mode and effects analysis is presented in Table,10.4-3. In addition

the AFWS has been analyzed to determine its reliability and the results of the 39
analysis are provided in Appendix 10A (Later). The system is SC 3 from the
AFST (Figure 9.2.6-2) up to the containment isolation valves. The steam line
to the AFW pump turbine is SC 2 to the i::12 i: %. alvesand SC 3 to the
turbine. The isolation valves and piping from thejcontainment isolation 145

|valves to the SG are SC 2 (see Figure 10.4.9-1). I

idt I6 ca.m

10.4-30 Amendment 45
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The AFWS's water supply is from the AFST which is designed to seismic Category
TheI SC 3 requirements and the applicable codes discussed in Section 3.8.4.

( AFST is designed to withstand environmental design conditions, including
The 31flood, earthquake, hurricane, tornado loadings, and tornado missiles.

TheAFST is designed to retain a sufficient quantity of water for AFWS use.
AFST is designed such that no single active failure will preclude the ability*

to provide water to the AFWS. The AFW suction and discharge lines are routed
separately to prevent coincident damage.

For vacuum protection, the AFSI is provided with a water loop seal fabricated 44
of safety class piping physically located within the AFST seismic Category I,
Safety Class 3 concrete structure. In addition, redundant non-safety vacuum

,

breakers are provided.

The AFWS is provided with control at the auxiliary shutdown panel in addition | 39
to those in the control room so operation is possible in the unlikely event.

the control room is inaccessible.

10.4.9.4 Tests and Inspections. The AFWS may be tested and inspected
while the plant is in operation. Only one pump at a time may be tested. A
test line is provided on each pump discharge back to the AFST to allow for | 31
performance testing of each pump.

Leakage can be detected by visual inspection and by loss of tank inventory. |31

The AFWS will be tested in accordance with Section 14.2. |39

10.4.9.5 Instrumentation Application. The control logic for the AFWS is |2
described in Section 7.4.1.1 and 7.3.1. 145

The AFWS is capable of starting automatically and supplying the SGs with water
required for decay heat removal. Each motor-driven AFW pump is started
automatically by two out of four low-low water level signals from any SG, or

Theby an automatic load sequencer signal based upon a LOOP or an SI signal.
ine-driven AFW pump is automatically started by the opening of the steamy inlet valve, which is opened by a two of four low-low water level signal from

A
any SG or by an SI signal M ll AFW pumps may be manually controlled from the
control room and the auxiliary shutdown panel. Status lights are provided at

b W ( y "both locations to monitor the performance of each AFW pump. The two of four
low-low water level signals in any SG or the SI signal close the SG blowdown 39'

valves, sample line valves, and AFW crossover isolation valves, and open the!

AFW regulator valves. It also allows the stop check valves to function nor-
Thus on a LOOP, the motor driven AFW pumps start and recirculate watermally.

to the AFST until an SI signal or a two of four low-low water level signal in
Each AFW regulator valve may be manually reset and remotelyany SG occurs.

positioned by manual switches in the control room and at the auxiliary shut-
down panel for jogging operation. An automatic recirculation system is
provided for the turbine-driven AFW pump and the motor-driven AFW pumps.

Control room instrumentation is provided to monitor major AFWS parameters,
such as the discharge pressure of each AFW pump (" turbine driven pump discharge
pressure is available at a control room indi tor, the motor driven pump 46

( discharge pressuresHbvailable through the ency Response Facilities Data
Acquisition and Display System, [ERFDADS]), turbine-driven AFW pump inlet

e.OoeN d hs b8M65\
e

Amendment 46 {10.4-31
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steam pressur , and AFW flow to each SG. This instrumentation in combination 4;

with the SG le el indication described in Section 7.5 provides the operator
with reliable indication of the AFW System performance. If evacuation of the | 39
contrr1 room becomes necessary, AFW System monitoring and control is available
tp the operator at the auxiliary shutdown panel. For a detailed description of
the auxiliary shutdown panel, refer to Section 7.4. | 45

h":'ur'rtAFSTlevelindicationisprovidedinthecontrolroom(throughthe 46 -

use of QDPS and the level recorder in the control room) and at the auxiliary
shutdoin panel (via the QDPS).

. Alarms indicating high and low AFST water levels are provided in the control
| 46

room.

Automatic level control is utilized to maintain the minimum operating storage
capacity in the AFST. Level instrumentation on the AFST regulates a level4

control valve to control the flow of demineralized water into the AFST.-

.
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TAILE 1.')-2 (Contimed)

SIWIFICANI DESIW OIAPUS

References

Itan FSAR Description of Oumge

Main stesa isolation valve Sections 9.4.5, 3.8.4 Due to chsiges in bnf1rling design, this subsysten has bem zwised
frun a conson ventilation to train separated supply ventilatedcubicles
systen. Building has been redesigned for note open areas to the
atmosphere to relieve my pressure hiilrnp in case of a break in
the stesa line (changed roof design frun concrete to sheet metal).

mMo:ss
1^.4.5/10.4.7/to,Q1he addition of a startup SGEP allows plet startup (mul almtdown) without @W:" --j feedwater Sections-

4 q 45

. Alse-the AFWS-is iAMfor -@W% Nthe use of the
umundyC T'p%%e.

,,,

o9 % shrw by "
.l ose.

opedne % oT b.kFWf, Av% c.e**Mio s h
e%-e. % N% bed denineral ,,,; ,gto includeCondensate Polishing Systen Section 10.4.6 Upgraded the Condensate Polishing Sys

izers as well as the cation demineralizers and associated regeneratim
-

aa_ii ==t .*

i.a

L
* Demerator addition Section 10.4.7 A full flow demerator was added to the N systen in place of the second

stage W heaters for the prunary purpose of entrained oxygen renoval.
'lhe deaerator tweaaattated the addition of 3-50% N booster pumps while
deleting the ned for the two high pressure heater drip ptsps. Demerator
addition nede minor heat balace changes.

Anti-water hanner nodifications Section 10.4.7 1he feedwater systen has been tygraded to assure that no N will enter
the SG preheat section when the potential for water hammer exists.

SG blowdown systen Section 10.4.8 Instead of routing the SGIO flash tank outlet liquid directly to
the condenser, the liquid is cooled and pd (using demineral-
izers) before routing to the cordenser.

Auxiliary feedwater Section 10.4.9 Amflimy feedwater lines go directly to the steen generator. This
changeisbasedonWestinghouseinterfacecriteria. The contents of the

ibidwy WIM tank (previously called condensate storage tank) are dedicated for AN
g
g pg], service.

f,, %g
___ _ _ _ _ _ _ _ _ _ _ _ _ . _ _
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TABLE 3.2.A-1 (Cont'd)

BALANCE OF FI. ANT-QUALITT CLASSITICATION OF
STRUCTURES, SYSTEMS, AND COMPONENTS

Sheet 5 of 23

Structure, Standardg 4System or Safety or Setemic' Quality
Component Class Code 8 Category Assurance Benarks

33

Aoulliary Feedwater (A W) System For more detail,

refer to P& ids.
Sec. 10.4.9

Pumps 3 III/3 I B
30

A W pump turbine 3 Built I B Not N-stamped
III/3

A W piping and supporte from 3 III/3 I B | ,

A W5T to first isolation velve 1 45
outside Containment

A W steam line and supports 3 III/3 I B

( krw ide.k esuk
from main steam line
isolation valvepto AFW S inygg) $y pump turbine an[ exhaust

, Uy line to=" ** g

Containment isolation valves. 2 III/2 I B

penetrations. AN piping and
supports from the isolation
valves to SC

A W pump test / recirculation 3 III/3 I B

lines inside IVC also A W
crose connecting piping and
valves 33

Main steam isolation valve $ 2 III/2 I B

A W steaaline and supports
upstream of the toolation ($ ghh ghm
'''''

[ hm ~M %,o.ss mbQ ,
BA W storage tank (AFWST) 3 ACT 318-71 I Concrete tankas

{ .except liner AISC-69
r.

3 AFW57 Liner 3 ASME III. AISC-69 I B Not N-stamped
3

Bessinder of system NNS ANSI B31.1 NA NA

13
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bonnet-to-body bolting material by rules set forth in the ASME Boiler and
Pressure Vessel Code, Section III, and by designing flanges in accordance with
applicable code requirements. Even if bolt failure were to occur, the like-

(' 11 hood of all bolts experiencing a simultaneous complete severance failure is
very remote. The widespread use of valves with bolted bonnets, and the low
historical incidence of complete severance valve bonnet failures confirm that
bolted valve bonnets need not be considered as credible missiles.

Valve stems were not considered as potential missiles if at least one feature,
in addition to the stem threads, is included in their design to prevent ejec-
tion. Valves with backseats are prevented from becoming missiles by this fea-

36,

ture. In addition, air- or motor-operated valve stems will be effectively

restrained by the valve operators.

Nuts, bolts, nut and bolt combinations, and nut and stud combinations have
only a small amount of stored energy and thus are of no concern as potential
missiles.

Valves with threaded bonnet studs are not utilized in high energy piping and
thus are of no concern as potential missiles.

3.5.1.1.2 Rotating Machinery: Potential missile sources associated with
rotating machinery were identified as:

e Motor-driven pumps and compressors

e Turbine-driven pumps

f Heating, ventilating, and air conditioning (HVAC) fanse

e Diesel generator turbocharger rotors

Motor generator set flywheelse

Missile selection was based on the following considerations:

1. Rotating components that are operated during normal plant conditions are
capable of becoming missiles.

|

2. The energy of a rotating part associated with 120 percent overspeed is
assumed sufficient for component failure unless analysis is performed to,

indicate otherwise. 36

,

3. Determination of whether the energy of the missile is sufficient to per-
forate the protective housing. For example, electrical motors are not.

considered potential missile sources due to their cast iron housing. The
housing itself is capable of withstanding internal faults such as cooling.

,

| fan break down or armature disintegration. Missiles generated by postu-'

|
lated failures of pumps and fans are in the process of being evaluated.

I Discussion of these missiles will be provided in a future amendment. The
following are not potential missile sources:

,

a. There are four turbine-driven pumps, of two types: the tur-
| f

( bine-driven auxiliary feedwater pump and the three turbine-driven;

g cl y N f 7
:
'

3.5-3 Amendment 36
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b. HVAC and chiller fans were reviewed. Chillers have very low rpm
fans which are not a credible source of missiles. Nearly all of the
HVAC fans are separated from safety-related equipment and cable

1

trays to the extent that postulated missiles do not pose a safety'

: hasard. The supply subsystem fan is the only fan which might be a
source of missiles and is located in the Mechanical-Electrical
Auxiliaries Building (MEAB) at El. 60.0 ft. The blades of this fan
are made of aluminum and are postulated to impact the housing at

'

26.7 ft/sec. The housing is 1/4-in.-thick steel and would contain
such a missile.

<

c. The diesel generators (DGs) are designed to withstand overspeeds of
j 125 percent; redundant mechanical and electrical overspeed trips

operate at 110 percent overspeed. The only portion of the diesels'

considered to be a credible source for postulated missiles is the
turbocharger, which is not speed controlled and operates at high
rpm. The turbocharger rotors weigh 270 pounds and are mounted on
the diesels. In the event of failure, only one DG unit would be
affected since each is separated from adjacent units by 2-f t-thick
reinforced concrete walls which would contain any turbocharger
missile.

d. Motor generator (MG) set flywheels were reviewed to determine mis- -

Isile generation potential. The fabrication specifications of the MG
set flywheels control the material to meet American Society for
Testing and Materials (ASTM) A533-70s, Grade B, Class I, with |44
inspections in accordance with MIL-I-45208A and flame-cutting and
machining operations governed to prevent flaws in the material.
Nondestructive testing for nil-ductility (ASTM-E-208), Charpy
V-notch (ASTM A593-69), ultrasonic (ASTM A578-71b and A577-70s), and 44
magnetic particles (ASME Section III, NB2545) has been performed on
each flywheel material lot. In addition to these requirements,
stress calculations have been performed consistent with guidelines
of American Society of Mechanical Engineers (ASME) Boiler and Pres-
sure Vessel (B&PV) Code, Section III, Appendix A to show the com-
bined primary stresses due to centrifugal forces and to show that
the shaft interference fit does not exceed one-third of the yield
strength at normal operating speeds (1,800 rpm) and does not exceed
two-thirds of the yield strength at 25 percent overspeed. However,
no overspeed is expected for the following reason: The flywheel
weighs approximately 1,300 lbs and is 35.26 in. in diameter by 4.76
in wide. The flywheel mounted on the generator shaft, which is
directly coupled to the motor shaft, is driven by a 200-hp,
1,800-rpm synchronous motor. The torque developed by the motor is
insufficient for overspeed. Therefore, there are no credible mis-4

siles from the MG sets.
*

3.5.1.1.3 Gravitational Missiles: Virtually the only significant grav-
itational missiles would be from overhead cranes. As discussed in Section

,

'
36

9.1.4, overhead cranes either have interlocks or are single-failure-proof or

3.5-4 Amendment 44

. ~ _ . - .__.__ ___ _ . _ _ _ _ ,. _ __ ____ .___.____. __ _ _



.
-

.

.

.

1AlreRT

NN MR>M /=021Y) fu+7f.s A1vo 7?Aene Ostrud t

Tt/tsswes & Pstoyzn s2rv f as g o u arts,ya:py /3y (2a79w,,w-

OVsamSpa g riztps, A S,aggg vc,g 3,,g7, p ,y,,s ,3

Atov/DeT) ON 7;%7 Au p tsigny /~JaCc.J/?ilot furrP

O/?-sues 77/ttis/rv / . IWL750 fssefa /?r2/ Nor c;oiv.ssparzm

i T'O 00 /9 .Sx//cd C# MisS/ lgs .
4

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



- .

-
.

STP FSAR

.

.

ITABLE 3.9-1.2 (Continued) l

ACTIVE VALVES (BOP SYSTEMS) )(

SYSTEM VALVE NUMBER SIZE TYPE ACTUATED BY
.

Post Accident FV2454 1" Globe solenoid
Sampling FV2453 1" Globe solenoid

FV2455 1" Globe solenoid
FV2456 1" Globe solenoid-

FV2458 1" Globe solenoid
FV2457 1" Globe solenoid

Hydrogen FV4100 1" Globe solenoid
- Monitoring FV4124 1" Globe solenoid

FV4125 1" -Globe solenoid
-

FV4126 1" Globe solenoid
FV4101 1" Globe solenoid
FV4127 1" Globe solenoid
FV4128 1" Globe solenoid 41

FV4103 1" Globe solenoid
FV4129 1" Globe solenoid*

FV4130 1" Globe solenoid
FV4131 1" Globe solenoid1

FV4104 1" Globe solenoid
FV4133 1" Globe solenoid
FV4134 1" Globe solenoid

Essential EWO121, EWO137, EWO151 30" Butterfly motor

Cooling Water FV6914, FV6924, FV6934 3" Globe air

FV6935, FV6936, FV6937 4" Globe air

Radioactive ED0064 3" Gate motor
5

Equipment FV7800 3" Gate air

Floor Drain 0.
5

Auxiliary FV7523, FV7524, FV7525, 4" Globe motor

Feedwater FV7526, "J7510. ""J7520, ?
I #J7521, "!?522 ?

FV7515, FV7516, FV7517, 4" Globe air

FV7518

AF0019, AF0048, AF0065, 4" Stop Check motor

AF0085

MS0143 4" StoP Check motor

AF0011, AF0036, AF0058, 4" Auto Check process
flow

AF0091
@ 50\c''o1'

FV OMS .

,

-l
4

,

Amendment 443.9-86
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EXPLANATIONS AND ABBREVIATIONS:

1. ISOL ATION VALVE NO: ONLY CONTAINMENT ISOLATION VALVE NUMBERS ARE LISTED THOUGH OTHER VALVES NECESSARY FOR
PERFORMING LEAK RATE TESTING ARE SHOWN.

2. ISOLATION SIGNAL: THE SIGNAL THAT CAUSES CLOSURE OF THE VALVE TO FACILITATE ISOLATION OF THE CONTAINMENT.

3. RM: REMOTE MANUAL

4. CHK: CHECK VALVE

5. L.0/L.C.: LOCKED OPEN/ LOCKED CLOSE0.

6. LENGTH OF PIPING OUTSIDE CONT: THE LENGTH OF PIPING FROM OUTSIDE THE CONTAINMENT TO THE OUTSIDE CONTAINMENT
ISO LATION VALVE.

7. GDC: 10 CFR 50, APPEN0lX A, GENERAL DESIGN CRITERIA.

8. IRC/ ORC: INSIDE REACTOR CONTAINMENT /0UTSIDE REACTOR CONTAINMENT.

9. ACTUATION TRAIN: THE ACTUATION POWER TR AIN (A. B. OR C) THAT ENABLES THE CLOSURE OF THE VALVE FOR CONTAINMENT ISOLATION.
AN ENTRY OF D INDICATES DC POWER SUPPLIED FROM THE CHANNEL || BATTERY SYSTEM.

10. FWl: FEE 0 WATER ISOLATION SIGNAL.

11. PHASE A: PHASE A ISOLATION SIGNAL.

12. CVI: CONTAINMENT VENTILATION ISOLATION.

13. PMD: PACKLESS METAL DIAPHRAGM.

14. ELEC/HYD: ELECTRO-HYORAULIC OPERATOR.

SOUTH TEXAS PROJECT
15. SI: SAFETYINJECTION SIGNAL.

UNITS 1 & 2
16. AFWl: AUXILIARY FEEDWATER INITIATION SIGNAL.

CONTAINMENT PENETRATIONS17. MSLl: MAIN STEAM LINE ISOLATION SIGNAL.
Sheet 1 of 95

Fipre 6.2.4-1
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TABLE 8.3-6

125 WDC ESF 1.0 ADS

Bun EIA11 Bue E1811 Bue E1C11 Bus E1Dil

(Charger 1) (Charger 111) (Charger IV) (Charger 11)

lead let Min. 1-120 Min. Random let Min. 1-170 Min. Randon 1st Min. 1-120 Min. Random let Min. 1-120 Min. Randon

Statie inverter 236A 236A 80A 80A 236A 236A 80A 80A

125 vde Distribution 50A 12A 10A 50A 12A 10A 30A 5A 10A 20A 20A 10A

Fanc1

Reactor Trip Switchgear 29A 5A 29A 5A - -

DC Field Flash 75A 7A 75A TA 75A 7A
-

DC Control Panel 5A $A 5A 5A 5A 5A

4.16 kV Switchgear 23A 3A 80A 23A 3A 80A 23A 3A 80A

Control

4.80 V Load Center 85A 1A 20A 86A 2A 20A 85A 1A 20A
36

Control sn

y Load Sequencer 17A 17A 17A 17A 17A 17A y?

DC Switchboard Control 1A 1A 1A 1A 1A 1A 1A 1A

9A 9A 9A 9A

-

f
14A 6A 12A

AFW Pump Turbine _. _

ontrol
40A

Aux Feed Water
" 4- 66 @- ^-

to "-
~ *^ -- 0143

k Nc,[N1, . 40A
Aux Feed to Steam

Cenerator Isolation
Vlv.MOV 0019

Bus Total 530 296 110 375 141 110 472 275 110 115 107 102

{
{ Eattmated Battery 1800 AM 1200 AH 1800 AH 1200 AHo

g Capacity

$ '

%


