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ABSTRACT

Spatial and functional coupling (including human actions) of nuclear power
)

plant systems that lead to interdependencies are nlled Systems
Interactions. At present, the U.S. Nuclear Regulatory Commission (NRC) is
investigating ways of identifying and evaluating systems interactions. One
approach is based on graph-theoretic methods utilizing matrix
representations of logic diagrams called Digraph Matrix Analysis (DMA).

- Our objective in this report is to demonstrate the capabilities of Digraph
Matrix Analysis to model an accident sequence (including front-line
systems, support systems and human actions) as a continuous,
well-integrated logic model in order to identify and evaluate functional
systems interactions.

'

The selected accident sequence, loss of high pressure safety injection
during a LOCA, was modeled and qualitative and quantitative comparisons
were made to the Reactor Safety Study (WASH 1400) and other studies. The
results demonstrate that: (1) DMA is highly capable of modeling and
evaluating an accident sequence (including front-line systems, support
systems, and human actions) as a continuous and well-integrated logic model
in order to identify and evaluate systems interactions; (2) numerous,
non-intuitive systems interactions were found between front-line and
support systems that collectively contributed significantly to the overall
failure probability, and (3) the reactor operators can provide a
significant improvement in safety if they correctly respond to the failure
of an automatic system.
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PREFACE

This volume, the second of a two-volume report, contains:

Appendix B - the complete set of digraphs for the High Pressure
Safety Injection System; -

Appendix C - the corresponding adjacency listings; and

Appendix D - the data base used for the quantitative analysis.

Volume I included the main report and Appendix A.
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APPENDIX B

COMPLETE SET OF FAILURE-0RIENTED DIGRAPHS FOR SIPIS.
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*

PCRITF. RIAL - Pressure Criterna 1 CCPIBB - Charging Pump 1-BB
FTRITfRIA2 - Pressure Criterie 2 SIPIAA - Safety Adjecti n PuaP I-AA4

PCRITERIA2 SIP!nB - Safety injection Puep 1-DB

Figure B-1. RCS.DAT System Success Criteria For S1 LOCA
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COMPLETE ADJACENCY INPUT FOR 'AFETY INJECTION PUMP SYSTEM

1
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l
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l

THE FOLLOWING ADJACENCY INPUT LISTING HAS BEEN PARTITIONED. THE

PARTITIONS WERE GENERATED FROM THE UNIT MODELS LISTED ON PAGES

C-5 THROUGH C-93.

C.2
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EXPLANATION OF DMA SYMBOL FORMAT

The symbols used to represent components in this DMA of the High Pressure

Safety Injection System follow a consistent format. In general, the

symbols contain the component identification used in the piping and in-
strumentation diagrams, and electrical line drawings. In some cases, a

prefix has been added to indicate the type of component being modeled.
For example, the prefix FCV has been used to identify flow control valves.
The following list explains the prefix symbols used throughout this report.

125VVB - 125 volt de Vital Battery Board
480MOV - 480 volt ac Motor Operated Valve Electrical Power Bus
480VS - 480 volt ac Shutdown Board
6900VS - 6900 volt ac Electrical Power Bus

' BIT - Boron Injection Tank

CCHXR - Component Cooling Heat Exchanger
CCP - Centrifugal Charging Pump>

CCPISCORE - Charging Pump Portion of Safety Injection System
CCS - Component Cooling System

CCWP - Cnsponent Cooling Water Pump
COIL - Breaker Actuating Coil
EINRLK - Electrical Interlock Transfer Device
EPS - Electrical Power System (500 kvac to 480 vac)

|
FCV - Flow Control Valve
FE - In-line Flow Meter Orifice

|
FUSE - Electrical Fuse
HDR - Pipe Header'

LCV - Level Control Valve
MINRLK - Mechanical Interlock Transfer Device

| M0T - Motor
0!LC00L - Component Oil Cooler Interface with Component

| Cooling System

| OFFSITE - Master Node connected to all Offsite Power Sources ;

ONSITE - Master Node connected to all Onsite Power Sources |

i

|

|
l

i C-3
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OPR - Operator Action to Override failed Component |

(Operator Right)
OPRMASTER - Master Node connected to all OPR's
OPW - Operator taking incorrect action (Operator Wrong) )
PS - Protection Set System (Vital Instrumentation |

,

land Control Power)
R - Relay
RCS - Reactor Cooling System (the Terminal Node)
RHR - Residual Heat Removal System

RWST - Refueling Water Storage Tank

SILOGIC - Safety Injection Logic Actuation System
SIP - Safety Injection Pump
S!.PISCORE - Safety Injection Pump Portion of Safety Injection

System

SISIG - Safety Injection Signal
STRAINR - Strainer
SW - Control Power Evitch
TR - Electrical Transformer
TW - In-line Temperature Sensor
VB - Butterfly Valve

VC - Check Valve

VGA - Gate Valve
VGL - Globe Valve
X - Component whose type could not be determined from

j the avsilable documentation

i

(

|

|
i

|

|

|
[ C-4
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u nenne enen te n eeu unee**uu nu nesen nee e n n e e eeeeet

Model configured for total dependence on automatic systres by
unit model partitioning FCV's and SILOGIC as follows:

11 FCV's replaced by an OR gata with power and signal
asinputs.

21 SILOGIC is replaced with a 3/4 coincidence gate with
the protection sets as inputs.'

OPUF28 is not~ connected to 554- which can suppress $1516.

1

Break andels for both injections systees inserted af ter
success critieria.

KA 6/24/B3

Unit sedel partitions configured for i local (F and I remote OP.
KA 7/17/83

RUST crosstie en n le'.
KA 7/27/93

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee*** esse

ADJACENCY INPUT FOR FAILURE CRITERIA 0F REACTOR COOLANT SYSTEM

FOR A SMALL LOCA

DATA FR'A MATTS BAR OPERATORS

Failure of reactor coolant systes (RCS) is the result of f ailure
of sufficient pressure OR tha f ailure of an open path from the
refueling water storage tant (RUSil to the RCS. *'

.

Failure criteria follou. There are two criteria, PCRITERIAl and
i PCRITERIA2. Sufficient preuvre is generated if at least one of

| these criteria succeeds along uith success of corresponding path (s).
! PCRITER141,RCS,PCRITERIA2 PCR! tee!At f ails if there isn't at least 1

CCP144,PCRITERIAl,CCPIBB chrgin g pump AND at least I safety inj. pump.,
'

CCPIBB,PCRifERIAl,CCP! AA

PATHCCPIS,PCRITERIA1,1 11 PATHCCPIS f ails, pressure free CCP's
$1FIAA,PCRITERIAl,$1PIBB caract propogate.
SIP!IB,PCRITERIAl,9P!AA

PATHSIPIS,PCRITERIAl,1 If PATHS!PIS f ails, pressure free SIP's
cannot propogate.

PCRITERIA2,RCS,PCRITERIAl PCRiiERIA2failsifbothsafetyinj. pumps
| SIPlAA,PCRITERIA2,1 fail.
! $1PIBB,PCRITERIA2,1

PATHS!P!5,PCRITERIA2,1 If PATHS!Pl$ f ails, pressure free SIP's
cannot propgate.

|
|

C-5
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i
'

IRE M MODEL F R SIPIS AND CCPIS

This model assumes that NO actions are taken by operators
which sould serve to keep the systee free degrading. All
components can fail by operators doing incorrect things.

This model is for breat propogation without any sitigation
except for check valves and normally closed valves. en
unprised node is true is it is blocking flow. A prised node
is true if that component has ruptured. A double prised
nede is true if it cannot block flow. 4

The effect of a break can propogate across a pump regardless ,

of whether it is pumping.

If a break can become detrisental only if 2 or more other
independent (not unit nedelled) events occur, effects of
that break are not modelled.

. . . . . -

Adjacency input is in too blocks. The first is the connections
of the IN-198 prised components to the 45-50 DIREM nodes.
The grouping is the result of pre-processing eith STRON6,
FCOND, and COMPRS. The second block of adjacency data is the
' effective' digraph for the break case. This digraph is
the output of ColFRS with the pref t: DIREAK- attached to
each node number. Af ter reeoving spaces and inserting
coseas, the resulting digraph compleeents the first block
and represents the interaction of the groups of prised nodes.

1

nunnussunnusunnususuunnunununnunnuun

Grouping of prised nodes
* PATHS!PIS',DDREAK2,1

^8MEAK2,PATHSIPIS,1

*VC63641',DDREAK2,1

*MMD26',09REAK2,1
^VCe3644',DDREAK2,1

'MMD25',00REAK2,1
^MMD24',DMEAK2,1
*DUMAN023',00REAK2,1

^80MMD22',00REAK2,1

^VC6356f',0NEAK2,1

*DUMMD21',DIREAK2,1

'VC63558',DREAK2,1

C-6
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^VC63559',00 REM 2,I
^VC63563',DDREM3,1

^VC63562',DIREM3,1

^VC63561',00 REM 3,1

^FCV63157',HREM3,1

*FE6320',DIREM3,1

*DUR5',DMEM3,!
,

^DUMl',99RtM3,I
'FCV63153',99 REM 3,1

^FCV6322',DIREM3,1

* BUM 3',91 REM 3,1

'FE63151',HREM3,1
^90MCRSilt',DIREM3,1
*FCV63152',DIREM3,1

"DUR6',99 REM 3,1

'FCV63156',90 REM 3,1

^VC63526',00 REM 3,1

'V6463527',90 REM 3,1

: "SlPIBS',99 REM 3,1

i ^FCV6340',DIREM3,1

"FCV6311',HREM3,1
^VC63551',DDREM3,1-

''/6463550',DDREM3,I
*FE63122',90 REM 3,I

^V6463525',90 REM 3,1

*VC63524',39REk3,1

.

^$1PI AA',HREM3,1

| ^FCV6347',90 REM 3,I

*DFLV6347',90 REM 3,I

^VC63314',HREM3,1

^FCV635',DIREM3,1

^HDRl',DIREM3,1

* RUST',90 REM 3,I

'VC63553',9MEM3,1
^VGA63552',99 TEM 3,1

^FE63123',90 REM 3,I

'VC63555',90 REM 3,1

^V6463554',90 REM 3,1

'Fr.63124',90 REM 3,1
,

'VC63557',90REK3,1'

^VGA&3554',90 REM 3,1

*FE63125',90 REM 3,1

" DOUR 12',90 REM 3,1

"LCV6213&',90 REM 3,1

^LCV62135',80 REM 3,1

'R$ PATH 1',900EM3,I
^R4 PATH 2',90 REM 3,i

^YC63559",90 REM 4,1

'VC&3547',N M MS,1

C1



^VGA63546',DBREM6,1

'FE63160',DBREM6,1

" dud 2',DBREAK6,I

^YSA63548',DBREAK6,1

*FE63159',DDREM6,1

^VC63549',DDREAK7,1

^VC63558",DBREAKB,1

*FCV63157",DBREAK9,1

'DBREAK!f,SIPIBB,1

^DBREAKit,SIPIAA,1

'FCV636',DDREAK12,1

"DFCV63177',DBREM13,1

"Dlmil',DBREAK13,1

^FCV6325',DBREAK13,1

*DUMT3',DDREAK13,I

^DUEil',DDREM13,1
^FCV6326',DBREAK13,1

^DUMT2',DBREAK13,1

^DUM7',DBREAK13,1

^V6L63574',DBREM13,1

^FE6343',DDREM13,1

^VC63572',DDREM13,1

^FCV6342',DDREM13,1

^FCV6341',DBREAK13,1

^V6L63571',DBREAK13,1 ,

*DlM8',DBREM13,1

^VC63570',BBREM13,1

^FCV6338',DREM13,1

^81T',DBREM13,1

^DUMT4',DBREAK13,I

^FCV6339',HREM13,1

^DlMHT6',DIREM13,I

^DUMT5',DDREAK13,1

^FE63170',DBREAK13,1

^FCV6340',DDREM13,1

*DINIT7',DBREAK13,1

^D'JMHTB',DDREAK13,1

^HDR8',DBREAK13,1

^DUM13',DDREM13,1

*DUMANB15',DBREM13,1

^V6462533',DBREM13,1

^VC62532',DDREM13,1

^CCPIBB',DDREAK13,1

^'<6A62510',BBREAK13,1

'V6A62527',DBREM13,1

^VC62525',DDREAK13,1

^CCPIAA',DBREAK13,1

^V6A62509',DBREAK13,1

^8DUM1l',DDREAtl3,1
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^V6A62508',DBREAK13,I

^VC62697',DMEM13,1

*DUM14',DBREAK13,1

*LCV62132',DDREAK13,I

^ LEV 62133',DBREM13,1

^800M13',DBREM13,1

^V6L62539',DBPEAK13,1

*FCV6291',DBREAK13,1

^FCV6299',DBREAK13,1

^V6L62537',DBREM13,1

^FE6293',DIREAK13,1

^V6L62538',DDREM13,1

^VGL6250',DBREAK13,1

^ m 2519',DDREAK13,1

^V6L62536',DBREM13,I

*PULSDMPRl',DBREAK13,I

^RCPit',DBREAK13,1

*PULSDMPR2',DBREAK13,I

'DUM12',DDREAK13,1

^FCV6293',DIREAK!3,1

^VGL62535',DBREAK13,1

*FCV636",DDREAK14,I

'FCV637',DBREAtl5,1

^FCV637",DBREAK16,1

^FC\'63177',DBREM17,1

^DBREAK!8,RWST,I

^VC63545',DBREAKl9,I

^VC63644",DBREAK20,I

^V6A63544',BBREAK21,1

*FE63161',DBREAK21,1

| *DUM4',DBREAK21,1
I ^V6A63590',DIREAK21,I

^FE63162',DBREAK21,1

^FCV63156",DIREAK22,1

i ^ m 3543',DBREAK23,1

| ^VC63641",DBREAK24,1

i *PATHCCPIS',DBREAK25,1

^DBREAK25,PATHCCPIS,1

^DUMANDil',DBREAK25,1

^90MANB12',DIREAK25,1

^DURAND13',DBREAK25,1

^DURANB14',DBREM25,1

^m2638',DIREM25,I
^ m 2640',DBREAK25,1

^VC63586',DBREAK26,1

^VC63589',DBREM27,1

^ m 3588',DBREAK28,1 ,

^VC63587',DBREAK29,1 !

^V6A63583',DBREAK30,1
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^FE6331',DIREM38,1
^ m 3581',HRE M38,1 |

^VGA63584',DIREM38,1

^FE6329',DIREM38,I
^YGA43585',DOREM38,1

*FE6327',HREAK38,I
'VGA63582',DIREM38,I
^FE6333',lRREK38,1
^m3587",80 REM 31,1
*m3508",50REAK32,1
^VC63589",HREM33,1
'VC63546",5OREAK34,1

am3581",3BREM35,1
^VGL&3564',90 REM 36,1

^VGA63573',DMEAK37,1

^m3572",90 REM 38,1
"DREM39,CCPIB8,Ii

; 'DMEM48,CCP!M,1
'

^ m 25f4',lBREM41,1
^m2564",90 REM 42,1
^ m 2660',98REAK43,1

^m2648",HREAK44,1
* m 2659',lBREAK45,1

^m2638",BHEAK46,1
^FCV6290',HREAK47,1

^FCV6291",50 REM 48,1

^DIREAK49,RCPlc,1

Effective digraph of break propogation^

^98REAK3,DREAK2,1

"DMEMS,DIREAK6,1

^DIREAK7,DBREAK6,1

^9EEAK3,lBREAK19,1

^DBREAK3,DIREAK2,1

"DIREAK3,DIREMll,1

^90REAK12,DMEMI,1

^DREAK15,lBREAK3,1

*DIREAK12,DIREM13,1

^DREAtl5,DNEM13,1
^tIREM13,89 REM 17,1

^HREAK3,DIREMll,1
^99 REM 19,DIREAK21,1

^DIREM23,DIREAK21,1

^9MEM26,DIREAK25,1

*HREM27,HREAK25,1

^DMEM28,DIREAK25,1

^DREM29,DREAK25,1

^DIREAK29,DMEM30,1

*DMEAK29,DREAK38,1
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| *lIREM27,98 REM 38,1

| 'DIREM26,DIREAK38,1

| *DIREM34,DIREM13,1

| 'HREAtt3,DIREM39,1
^HREM13,90 REM 48,1

| 'DIREM41,90 REM 3,1

"HREM41,3RREM13,1

^DIREAtt3,HREM3,1,
'

'DIREAK13,IIREM49,1

^99 REM 4,99 REM 2,IIREM5

*DIREM5,9BAEM2,DIREM4

^DREM6,DEREM3,HREM9

^HREM9,DIREM3,9BEM6
^98 REM 3,DIREM13,HRE_M14

*BIREAK14,BIREAK13,30 REM 3

^98 REM 43,lIREM25,IIREM44
^DIREM44,DIREM25,80 REM 43

*DIREAK30,IIREAK26,DIREM34

^HREAK34,IIREMI6,lIREtK38
^FMEAK38,HREM27,DIEAK33

'DMEAK33,DIREM27,DIREM38

^PIREU30,DMEAK29,DIREM32

^DIREA32,DIREAK28,DIREM38

^DMEAA'38,DIREAK29,DIREM31

^DIREAK31,DIREAK29,DIREAK30

*DIREAK13,DIREM38,DBREAK35

^DIREAK35,DIREAK30,DIREAK13

^DIREAK7,DIREAK2,DIREAKI

^DBREAKI,DIREAK2,DIREAK7

^DIREAK3,DIREAK13,DMEM16

^DIREAK16,DIREM13,DIREAK3

^DIREAtl7,DIREAK3,DIREAK14

*DIREAK!4,DDREAK3,DIREM17

*DIREAtl7,DIREM3,DBREAK!6

^DIREAK!6,DIREAK3,DREM17

*DIREAKl9,DIREM2,HREM20

^DMEM28,DIREM2,DIREM19

*D MEAK21 DIRE M3,DMEAK22

^DIREAK22,DIREM3,DIREM21

^DIREAK23,DIREM2,BM(*24,

^DIREAK24,lMEM2,DIREM23

| ^DIREM36,DMEAK38,DIREM35 !

I ^DMEM35,DIREAK38,DIREK36

( *DIREAK37,DIREAK13,90 REM 38

: "DBREAK38,DREM13,90 REM 37
l ^DIREAK3,DIREAtl3,91 REM 42

^DIREM42,DMEM13,HREAK3

^DMEAK45,BIREM25,90REAK46

^DIREAK46,DIREAK25,DIREA"45

^DIREAK47,DIREM13,BIREM48

^DIREM48,IIREAK13,DHEM47

'
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A

ADJACENCY INPUT FDR CENTRAL SIPIS^

A

DATA FROM TVA DNG. 47NBil-1 j

Espanded AND-gate input to PATHS!PIS

VC63441,PATHSIPIS,DUMND26 VC- is a check valve.
30MMD26,PATHSIPIS,VC63641

VC63644,DUMAND26,00MAM25

DURAND25,00MMD26,VC63644

YC63563,DURAND25,9UMN924

IUMMD24,DUMMD25,YC63563

VC63562,DUMMD24,00MANO23

DUMMD23,DUMAM24,VC63562

VC63561,90MMD23,0UMM22

DUMMD22,DUMW23,VC63561

VC63568,DUMND22,DUMAND21

DUMMD21,DUMND22,VC63560

VC63558,DUMAND21,VC63559

VC63559,DUMAND21,VC63558

There are norsal and alternate paths to the core. The normal paths
consist of one group of 4 branches which channel flow free pump trains
A and/or B. The alternate paths consist of two groups of 2 branches.
One group channels flow from pump train A through flow control valve
FCV63156. The other group channels flow froe pump train B through
flow control valve FCV63157. Both FCV 's are normally closed and
require manual actuation and their models follow SIPIS.DAT. Models of
the two safety injection pumps SIPlAA and SIPIBB follow FCV- models.

Train B and alternate paths through FCV63157.
VC63547,VC63559,1

DSA63165,VC63559,1

VGA63546,VC63547,1 VSA- is a gate valve.
FE63160,V6A63546,1 FE- is a primary eleeent flouseter orifice.
OlA63658,FE63160,1 DT- is a tertiary degradation node. It re-
DTA63314A,FE63160,1 presents flow diversion path upon break-
ITA63313A,DlN12,8 age or disconnection of hardeare.
DTA63649,DUM2,1

IM12,FE63160,1

DSA63167,DUM2,1

DSDCVCSI,VC63558,1 DS- is a secondary degradation node, it re-
VC63549,VC63558,1 presents a flow diversion upon opening of at
DSA63166,VC63558,1 least 2 offline valves in series.
VSA63548,VC63549,1 DP- (fros 5 lines down! is a primary deg.
FE63159,V6A63548,1 node. It represents flow diversion upon opening
DTA63318A FE63159,1 of a single valve, such as relief valve.
BTA6317A,FE63159,1
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90M2,FE63159,1

FCV63157,DN2,1 FCV- is flow control valve. ADJ input for i

DPAVR63536,FCV63157,1 this valve follous SIPIS.DAT.
DTA63584,FCV63157,1

,

DTA636B2,FCV63157,1

Crosstie connection between train A and train B
FE6328,FCV63157,DW5

DUM5,FCV63157,FE6328

FE6328,9WI,1
FCV63153,DUM1,1

SWl,FCV6322,DUM3 FCV6322 is valve through which all flow passes
DUM3,FCV6322,DUM1 to reach normal injection paths.
FE63151,9UM3,1

FE63151,DUM5,1

DUMCROSTIE,DUM5,1 If DUMCROSTIE f ails, there is no open path,

FCV63153,DURCROSTIE,1 between the two trains thus keeping one pump
FCV63152,DUNC20STIE,1 train from being able to inject into the

'

DURCR0STIE,DUM6,1 other's alternate injection paths.
FCV63152,DUM3,1

FE6328,DUM6,1

DUM6,FCV63156,FE63151

FE63151,FCV63156,00M6

V6A63527,FE632f,1

DTA633fBA,FE632f,1

BTA63387A.FE632f,1

i DTA633044,FE632f,1
l

VC63526,V6A63527,1

ITA633854,VC63526,1

SIPIBB,VC63526,1 SIP- is a safety injection pump. Inputs to
ITA63512,SIPIBB,1 this are from RWST crosstie network.
DTA63514,SIPIBB,1

DTA63382A,SIPIBB,1

ITAMISCl,SIPIBB,1

Train A and paths through normal branches.
VC63551,VC63568,1

VGA63558,VC63551,1

FE63122,VGA63558,1

ITA63319A,FE63122,1

ITA63320A,FE63122,1

FCV6322,FE63122,1

DPAYR63535,FC"6322,1

BTA63539,FCV6322,1

ITA63653,FCV6322,1

FCV63153,FCV6322,FCV63152

FCV63152,FCV6322,FCV63153

V6A63525,FE63151,1
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ITA63303A,FE63151,1
ITM3385A,FE63151,1

liA63386A,FE63151,1

VC63524,V6463525,1

ITM3386A,YC63524,1

SIPIAA,VC63524,1 Connections to SIP- are froe RWST crosstie ,

ISTA63517,SIPIAA,1 network.

I

ITA63519,SIPIAA,1

ITA63361A,SIPIAA,1

BTAMISC2,SIPlAA,1

VC63553,VC63561,1

V6A63552,YC63553,1

FE63123,V6A43552,1

ITA43321A,FE63123,1

ITA63322A,FE63123,1

FCV6322,FE63123,1

VC63555,VC63562,i

V6A63554,VC63555,1

FE63124,VSA63554,1

ITA633234,FE63124,1

ITA63324A,FE63124,1

FCV6322,FE63124,1

VC63557,VC63563,1

V6A63556,VC63557,1

FE63125,Y6A63556,1

ITA63325A,FE63125,1

ITA63326A,FE63125,1

FCV6322,FE63125,1

Alternate paths free Train A through FCV63156.
VC63545,VC63444,1

BSA63164,VC63444,1

VSA63544,VC63545,1

FE63161,V6A63544,1

ITA633154,FE63161,1

ITM3316A,FE63161,1

ITA63658,FE63161,1

SUM 4,FE63161,1

RSA6321,9UM4,1

STM3657,50M4,1

FCV63156,9UM4,1

RSB6323,FCV63156,1

BPAVR63534,FCV63156,1

ITM3541 FCV63156,1

ITA63538,FCY63156,1

VC63543,VC63641,1

ISA63163,VC63641,1
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V6463599,VC63543,1

FE63162,VSA63598,1

DTA633114,FE63162,1

DTA63312A,FE63162,1

DUM4,FE63162,1

ADJACENCY INPUT FOR CCPISCORE

DATA FROM TVA DN6's 47N811-1, 47N889-1

Espanded AND-gate input to PATHCCPIS

VC63586,PATHCCPIS,DUMANDl!

DUMANDil,PATHCCPIS,VC63586

VC63589,DUMMDil,DUMANI!2

DUMAND12,00MANDil,VC63589

VC63588,DUMMD12,DUMAND13

DUMAND13,DUMAND12,VC63588

VC63587,DUMMD13,DUMAND14

DUMMD14,DUMAND13,VC63587

VC62638,DUMAND14,VC62646

VC62648,DUMMD14,VC62638

In CCPIS there is are normal and alternate injection paths to the
core. The normal path is through the baron injection tant and
then through 4 branches into the RCS. The alternate path is through
the regenerative heat exchanger and then through 2 branches into RCS.

Four normal branches into RCS
V6A63583,VC63587,l'

FE6331,V6A63583,1 FE- is an inline flow element for a differential
DTA63332A,FE6331,1 pressure transducer.i

| DTA63331A,FE6331,1

| VC63581,FE6331,1

VSA63584,VC63588,1

FE6329,V6A63584,1

DTA63329A,FE6329,1

DTA6333fA,FE6329,1

VC63581,FE6329,1

V6A63585,VC63589,1

FE6327,VGA63585,1

DTA63327A,FE6327,1

DTA633284,FE6327,1

VC63581,FE6327,1

V6A63582,VC63586,1

FE6333,V6A63582,1

DTA6333A,FE6333,1

DTA6334A,FE6333,1
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VC63581,FE6333,1

Normalinjectionpath

DSIBITB1,VC63581,1

ITA63515,VC63581,1 j

DSB63174,VC63581,1

DIA63651,VC63581,1 |
l

DSB6324,VC63581,1

DTA63652,VC63581,1

ITA63513,VC63581,1 i

FCV6325,YC63581,DUMHil DtNIHT- is heat tracing for uhich a unit model exists.
DUMNT3,FCV6325,1

DUMT1,VC63581,FCV6325

FCV6326,0UMHil,1

DUMT2,FCV6326,1

DUMT3,DUMT2,1

DPA63578,DUMT3,1 Valve 63578 is used for local saepling.

Inputs to DUMT3 follow. These represent shutoff of part of the
recirculation phase of the baron recycle systes. During safety
injection, this shutoff sust occur for the injection path to be
successfully aligned.

DTA63576,DUMT3,1

DPAVR63577,DUMHT3,1

DTA63341A,DPAVR63577,1

DUM7,DUMHT3,V6L63574

V6L63574,DUMT3,0UM7 V6L63574 is a normally open valve which can be shut by
DPRA2,V6L63574,1 local operator DPRA2.
FE6343,DUM7,1

DTA63335A,FE6343,1

DTA63336A,FE6343,1

V6A63573,DUM7,1

VC63572,VSA63573,1

FCV6342,DUM7,FCV6341

FCV6341,00M7,FCV6342

V6L63571,DUM7,DUM8

DUM8,DUM7,V6L63571

VC6357f,DUM8,FCV6338

FCV6338,DUM8,VC6357f

BIT,DUMHT3,1 BITisBaronInjectionTank
DPA63569,Bli,1 Valve 63569 is used for local saepling.

,

DUM8, BIT,1 DUM8 is the connection to the other part of the recire. path j
'

DUMNT4, BIT,1 back to the boron recycling systae.

'

FCV6339, DUET 4,DUMi6
|

,

DUMHT6,DUMHT4,FCV6339
'

DUMHT5,FCV6339,1

FE63178, DUET 5,1
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FCV6348,DUMHT6,1

DUMHT7,FCV6346,1

DUMNTS,DUltii7,1

FE6317f,DUMHT8,1

DSA63342A,FE6317f,1

DSA63343A,FE63178,1

DSBBIT2,FE6317f,1

DPCRCPIC2,FE63178,1 DPCRCPIC2 is degradation uhen RCPIC runs bactuards.
HDR8,FE6317f,1

DUM12,FE6293,1

VSA62533,HDR8,VSA62527

VSA62527,HDR8,V6A62533

HDRS is the junction of the normal and alternate injection paths.
Espanded AND-gate input to HDR8 follows. Input is froe each of
the three pump trains in the systes. There are 2 centrifugal charging
pumps and i reciprocating charging pump. The reciprocating charging
pump train connects to the normal injection path by way of a series
of 3 valves which comprise a crosstie connection. Flou free the
charging pumps to the alternate injection path also passes through
this crossile.

DUM13,DUMAhD15,V6A62533 DUM13 is flow from reciprocating charging pump (RCPIC)
V6A62533,DUMAND15,DUM13

DUMAND15,HDR8,v6A62527

V6A62527,HDRS,DUMAND15

YC62525,Y6A62527,1
i DSC62526,VSA62527,1

CCPIAA,VC62525,1 CCPIAA is Centrifugal Charging Puap 1AA.
DTA62522,VC62525,1

DTA62353A,VC62525,1

V6A62509,CCPIAA,1

| VC62564,V6A62569,1 Inserted to disable crosstie fros RUST.
'

VC62584,V6962518,1

LCV62136,VC62564,LCV62135

LCV62135,VC625f4,LCV62136

RUST,LCV62135,1

RWST,LCV62136,1

DPB62512,CCP!AA,1

DTATC2,CCPlAA,1 DTATC- is a test connection.
OTA62352A,CCP!AA,1

DSB62521,CCPIAA,1

DUMll,V6A62509,1 DUMll is coolant input fros RUST through 2 paths.

YC62532,V6A62533,1

DSC62534,V6A62533,1
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CCPISB,VC62532,1 CCPIBB is Centrifugal Charging Pump IBB.
STA62529.CCPIBB,1 |

ITA62351a,CCPIBB,1

V6A62510,CCP13B,1

DTATCl,CCPIBB,1

ITA62350A,CCPIBB,1

SSB62528,CCP!IB,1

BPS 62513,CCPICB,1 I

Dall,VSA62518,1

DSBALTBRS1,0 Nil,1

DPB62699,DWi!.1

BPAVR62505,00 Mil,1

DSCBRSt, M ll,1
VC62697,DUMll,DUM14 VC62697 is in path to Chee. Vol. & Control Sys. (CVCSI
DW14,DUMll,VC62697

DTC62653,DW14,1

LEV 62132,DUM14,LCV62133 Both LCV's close upon receipt of SILD61C signal.

LCV62133,DUM14,LCV62132

ITB62507,DUMll,1

Two alternate branches into RCS
VC62660,VC62648,1

FCV6286,VC62668,1

DTA62784,FCV6286,1

R6 EMIR 1,FCV6286,1 tSEMIRI is regenerative heat exchanger.
YC62659,VC62638,1

FCV6285,VC62659,1

R6 EMIR 1,FCV6285,1

Alternate injection path

DTA62545,RGEMIR1,1

DTA6287,R6EWIR1,1

DSB6284,R6 EMIR 1,1

VC62543,RGEMIR1,1

ITA62544,YC62543,1

ISD627f9,VC62543,1

FCV629f,VC62543,1

DTA4298,FCV629f,1

FCV6291.FCV6298,1

V6L62539,FCV6291,V6L62538

FCV6289,YGL62539,1

ISA62542,V6L&2539,1

V6L62537,FCV6289,1

DSA62541,FCV6289,1

FE6293,V6L62537,1

V6L62538,FCV6291,V0L62539
.

C-18

,- - - . . . - .-_ - - -- ._. - .. . _ . . . -



|

OPRA8,VE62538,1 V6L62538 is a normally closed valve which must be
FE6293,V6L62538,1 opened by local operator OPRA8.
DTA62342A,FE6293,1

DTA62343A,FE6293,1

BPCRCPICl,FE4293,1 DPCRCPICI is degradation when RCPlc runs backmards.
V6L6258,FE6293,5W12 V6L6250 is input from recip. charging pump train.
DTA62344A, VEL 6258,1

V6L6250,5UM13,1 DW13 is flos froe RCP train to CCP train'via crosstie
M 2519,V6L6250,1
PESDAWR1,VC62519,1 PESDAFR- is pulse daaper (one on each side of PrPIC)
BTA62517, m 2519,1

DPAVR62518, 0 2519,1

BSCW il 0 2519,1 DSCWI- are connections to upper head injection systes
DSD62516,VC62519,1

DIA62716, 0 2519,1
RCPIC,PESDAWR1,1 RCPlc is reciprocating charging pump.
DSD62515,RCP!C,1

PESDAMPR2,RCPlc,1

V6A62588,PULSDAMPR2,1

DSD62514,PESDAWR2,1

DTATC3,PULSDA&R2,1

DTA62712,PESDAMPR2,1.-

DTA62349A,PULSDAMPR2,1

DTD62511,PESDAWR2,1

DWil,V6A62588,1
DUM12,FE6293,V6L6250

Crosstie between normal and alternate injection paths and between
CCP's and RCP trains follows. The crosstie consists of 3 valves in
series, all of which are normally open. Flow through these valves
passes either to or from the RCP or CCP trains hence the connections
between these valves are bidirectional. Output of the crosstie is
DUM12, the path to RCP, and DUM13, the path from RCP.

V6L62536,DUM12,1

FCV6293,V6L62536,1

V6L62536,FCV6293,1

V6L62535,FCV6293,1
'

-

FCV6293,V6L62535,1

V6L62535,DW13,1

HDR8,DUM12,1 HDR8 is junction of normal and alternate injection paths.
I

i
'

.
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ADJACENCY INPUT FOR CROSSTIE C0WECTION BETWEEN THE RWST

AMD THE TWO INJECTION SYSTEMS

I

BATA FROM TVA DW6. 47N811-1

This data models the connection of the refueling mater storage tank (RUST)
to the centriugal charging puep injection systee (CCPIS) and to
the safety injection pump injection systee ISIPIS) as well as crosstie
connections between the injection systees. The modeling procedure
is described below.
At each header, flou can exit through each of the pipes
which fore the junction (unless a check valve or puep constrains
flow froe flowing away from the header in a given pipe). Considering
each exit path independently, the possible sources of flow to it
are AND-ed together and input a dueey node. The sources are podes
adjacenttotheheader. The node representing the header M's into this
dusey and represents the necessity of an open path though the header
to enable flow through the exit path being considered. This is
repeated for each output from the header and the entire schese is
is repeated at each header throughout the crosstie network.

Network that inputs to CCPIS
DUM23,DUMll,1

DUM23,V6A62518,1 DUMll is connection to CCPIS.
HDR6,DUM23,1 HDR- is a header (junction of 3 or more pipe lengths).
lHJM32,DUM23,VC635f4

VC63564,DUM23,00M32

HDR6,DUM24,1

DUM32,DUM24,1 DUM24 is flow froe SIPIS to CCPIS through HDR's & & 7.
DUM24,V6A62589,VC63504

VC63584,V6A62569,DUM24 V6A62569 is flow to CCPIS froe either the LCV's ce SIPIS.
HDR7,DUM24,1

HDR7,VC63564,1

VC63564,DUM25,1

HDR6,DUR25,1 DUM25 is flow froe CCPIS to SIPIS through HDR's 6 and 7.
LCV62135,VC63564,LCV62136

LCV62136,VC63584,LCV62135

HDRI,LCV62135,1 HORI is adjacent to the KWST and outputs to CCPIS and SIPIS.
HDRI,LCV62136,1

RWST,HDRI,1
:

1

Network that inputs to SIPIS '

BUM 27,S!P198,FCV6311 SIP- is safety injection pump.
HDR5, SIP 198,1 1

FCV6311,SIPIIB,9UM27 I

HDR9,00M27,1

VC63510, DUN 27,DINf34
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I

BUM 36,DUM27,VC63518

DM34,DUM36,1 DUM36 is flow through HDR4/FCV6347 froe 2 R3.
FCV6347,DUM36,1

FCV635,VC63518,1

DUM38,FCV635,DUM31

MM31,FCV635,DUM38

HDRI,DUM38,!

HDR2,DUM3f,1

HDR2,DUM31,1

DUM33,DUM31,I

HDR1f,DUM33,I

HDRif,FCV631,1

DUM33,FCV631,DUM38

DUM38,FCV631,DUM33

DR38,FCV631,1 Short circuit to break recirulation path.
FCV631,VC635f2,1

VC635f2,RHRPATH,1 F2PA'H represents paths through RHR systes enabled
RHRPOWER,RIRPATH,1 ty porer to the Rie pumps, component cooling mater
RHRCCW,RHRPATH to the pumps, and safety injection actuation to
OPRRHR,RHRPATH,DURAND7 the puses.

DSl!NST,0PRRHR,1

DUMAND7,RHRPATH,0PRRNR

SIS 169,DUMAND7, SIS!68

SIS!6A,DUMAND7,SISIE3

RHRPATH,FCV6311,1

FCV6311,DUM28,1 DUM28 represents flow up froe RISPATH, through 2R5,
HDR5,DUM28,I and to HDR9.

DUM28,DUM29,VC6351f DUM29 is flow free HDR9 down to HDR4.
VC63510,DUM29,DW28

HDR9,DUM29,1

DUM29,DUM37,1

| DUM37,SIPIAA,DUM38
I

DUM38,SIPlAA,DUM37

HDR4,0UM38,1

| DUM34,DUM38,1

| HDR4,FCV6347,1
'

FCV6347,9UM37,1

FCV636,FCV63177,FCV637 !

FCV637,FCV63177,FCV636 These 4 lines represent path availability between
FCV63177,DUM35,1 ! HDR3 and HDR4. DUM35 is flou to HM3 and DUM34 is
FCV63177,DUM34,1 ! flow free HDR3.
HDR3,DUM34,1

BUM 29,DUM35,1

FCV6347,0UM35,1

DUM35,DUM32,FCV638

FCV638,DUM32,DUM35

RHRPATH,FCV638,1

FCV638,DM34,DUM25

DUM25,0UM34,FCV638

HDR3,0UM32,1

RHRPATH,9UM33,1
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ABJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL

DATA FROM TVA DW6 45W768-63-8

** FCV6311 ** I
486MOVIIIB,FCV6311,0PRAlRA

OPRAIRA,FCV6311,4BfMOViBIB

OPRFIRA,FCV6311,0PRAIRA

OPRAIRA,FCV6311,0PRFIRA

DATA FROM TVA DW6 45W768-63-8

** FCV636 **
OPRAIRB,FCV636,486McVlBIB

488MOVlB18,FCV636,0PRA!RB

DPRA!RB,FCV636,0PRFIRB

DPRFlRB,FCV636,OPRAIRB

BATA FROM TVA DW6 45W76f-63-8

** FCV637 **
LIMIRC,FCV637,1 LIMIRC is connection from MOT!RC to FCV637. MOT 1RC
POWERlRC,FCV637,0PRAIRC

OPRAIRC,FCV637,PLWER1RC

OPRFIRC,FCV637,0PRA!RC

DPRA!RC,FCV637,0PRFIRC

BATA FROM TVA DW6 45W766-63-8

This valve cannot actuate electrically unless valve FCV637
is closed (data from TVA Dog. 45W751-2). The feedback / feed-
forward transsission link LIERC froa FCV637 inputs to

'SW57RD in this valve.

** FCV638 **
LIMIRC,DUM13RD,1

489MOV!A1A,9UM13RD,1

DUM13RD,FCV638,0PRAIRD

OPRAIRD,FCV638,9UM13RD

OPRFIRD,FCV638,0PRAIRD

OPRAIRD,FCV638,0PRFIRD

I

l
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ADJACEEY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE WIT MODEL

BATA FROR TVA BW6 45W768-63-8

** FCV6325 H
OPRA6325,FCV6325,488MOVlBIB LIK it is connection free M0 Tit to FCV6325. MOTIC
480MOVIIIB,FCV6325,0PRA6325 48fMOVillB is process electrical power.

ADJACEEY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL

DATA FROM TVA DW6 45W768-63-8

** FCV6326 H
OP8A6326,FCV6326,489MOVIA1A LIMID is connrction free MOT!D to FCV6326. MOTID
488MOVIA1A,FCV6326,0PRA6326 488MOVIA1A is pr;, cess electrical power.

ADJACEEY INPUT FOR HOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL

DATA FROM TVA DW6 45N768-63-8

** FCV6339 **
OPRA6339,FCV6339,4BfMOVIA1A LIK!E is connecties froe MOTIE to FCV6339. NOTlE
489MOVIAIA,FCV6339,0PRA6339 480MOVIA!A is process electrical power.

.

ADJACEEY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL

DATA FROM TVA DW6 45W760-63-8

** FCV6346 et

OPRA6348,FCV634f,4BfMOVIBIB LIElF is connection froe MOTIF to FCV6348. MOTIF
489MOVlBIB,FCV6340,0PRA6346 4BfMOVlBIB is process electrical power.
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ADJACENCY INPUT FOR SOLEN 0!D FLON CONTROL VALVE

DATA FROM TVA M 6. 45d6 N -63

No notive power is needed, only signal and actuation. No local
operator. Reeote DP ANDS with SISIS.

This unit model is for those solenoid valves which are closed for safety
injection. Their desure is effected by cutting power to the solenoid.

** FCV6338 **
OPRA6338,FCV6338,SISI6B SOLl6 is solenoid which, when de-energized, allows

SIS 168,FCV6330,0PRA6338 ^LI K16
'

ADJACENCY INPUT FOR SOLEN 0lO Fi.DN CONTROL VALVE

DATA FROM TVA DN6. 45N6N -63

No sative power is needed, only signal and actuation. No local
operator. Resote OP ANDS with S1516.

This unit model is for those solenoid valves which are closed for safety
injection. Their closure is effected by cutting power to the solenoid.

5. FCV6342 **
OPRS6342,FCV6342, SIS 16A SOLlH is solenoid which, uhen de-energized, allows

SISISA,FCV6342,0PRA6342

DATA FROM TVA DN6. 45N6 N -63

No notive power is needed, only signal and actuation. No local
operator. Remote DP ANOs eith SISI6.

This unit model is for those solenoid valves which are closed for safety
injection. Their closure is effected by cutting power to the solenoid.

se FCV6341 **

OPRA6341,FCV6341,SISI6B SOLIR is scienoid which, when de-energized, allows
SIS!6B,FCV6341,0PRA6341

ADJACENCY INPUT FOR MOTOR OPERATED LEVEL CONTROL VALVE UNIT MODEL

MTA FROM TVA DN6 45N768-62-7

** LCV62135 **
OPRA62135.LCV62135,480MOVIA1A LIK13 is connection froe M0ilJ to LCV62135. NOTIJ
4BfMOVIA!A,LCV62135,0PRA62135 480MOVIA1A is process electrical power.
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|

ADJACE K Y INPUT FOR MOTOR OPERATED LEVEL CONTROL VALVE 1mIT N0 DEL

MTA FROM TVA N 6 45N768-62-7

** LCV62136 **
OPRA62136,LCV62136,48MOVlBlB LIKlK is connection free Milk to LEV 62136. ETIK
480n0VlB18,LCV62136,0PRA62136 48HOVlBIB is process electrical power.

ADJACENCY INPUT FOR MOTOR OPERATED LEVEL CONTROL VALVE IMIT MODEL

(-

MTA FROM TVA DN6 45N768-62-7

** LCV62133 **
OPRA62133,LCV62133,48HOVillB LIK!L is connectior, from MTIL to LCV62133. M0Til
480MOV! BIB,LCV62133,0PRA62133 48HOV! BIB is process electrical power.

ADJACENCY INPUT FOR MOTOR OPERATED LEVEL CONTROL VALVE UNIT MODEL

DATA FROM TVA DN6 45N768-62-7

** LCV62132 **
OPRA62132,LCV62132,48MOVIA1A LIKIM is connection free NOTIM to LCV62132. MOTIM
48HOVIA1A,LCV62132,0PRA62132 48HOV!A1A is process electrical power.

J
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ADJACEKY INPUI FOR MTOR OPERATED FLON CONTROL VALVE WIT NOLEL

DATA FROM TVA BN6 45U768-63-B

This valve shuts oH the alternate injection paths upon receipt
of SILOGIC, hence, its successful op! ration causes the alternate
paths to fail. For the alternate paths to succeed, either this
valve aust fail to close or, if it has closed, it aust be succes-
sfully opened sanually. For the first case, the valve node is
false even though it has failed to function as designed. Modelling
this would require use of a IRli gate which isn't in any code nom.
This model mill be for the second case, the ability of the valve
to be successfully opened sanually. FCV6290 is handled the same way,

** FCV6291 **
OPRR6291,FCV6291,0PRL6291

OPRL6291,FCV6291,0PRR6291

489MOVIIIB,FCV6291,0PRL6291 480MOVIIIB is process electrical power.

OPRL6291,FCV6291,480MOVlBIB

' ADJACENCY INPUT FOR MOTOR OPERATED FLON CONTROL VALVE UNIT MODEL

BATA FROM TVA DN6 45N768-63-B

This valve shuts off the alternate injection paths upon receipt
of SILO 61C, hence, its successful operation causes the alternate
paths to fail. For the alternate paths to succeed, either this
valve sust fail to close or, if it has closed, it sust be succes-
sfully opened sanually. For the first case, the valve node is
false even though it has failed to function as designed. Modelling
this would require use of a NOT gate which isn't in any code nom.
This model mill be for the second case, the ability of the valve
to be successfully opened sanually. FCV6291 is handled the saae way.

68 FCV6298 **

489MOVIA1A,FCVL290,0PRL6299

OPRL6299,FCV6296,489MOVIAIA

OPRR6299,FCV6299,0PRL6298

OPRL6290,FCV6290,0PRR6298 LilElP is connection free MOT!P to FCV6299. MOTIP
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ADJACE E Y INPUT FOR SOLENGID FLOW CONTROL VALVE

DATA FROM TVA BW6. 45N6ff-63

This unit model is for those solenoid valves which are closed for safety ~
injection. Their closure is effected by cutting poner to the solenoid.

7/17: No singleton or doubleton OUTSIDE OF TE VALVE can keep
this solenoid valve froe sorting. It requires no active
power, only a signal to de-energize the coil. Since no
singleton or doubleton can till DSIINST, the remote OP
who uses it is OR'ed into the valve.

Het FCV6286 **

OPRR6286,FCV6286,1

MOT 2S,0CPIAA,1 MOT 2S is driving actor and CCPIAA is pump.
R2S, MOT 25,1 R2S is relay.
69ffvSIAA,R25,1 69ffvS!AAS is process electrical power.
C0lL2S,R25,1 C0lL25, when energized, closes R2S.

Multiple AllD-gate for inputs of switches to C0lL25
SWSIIS,C0lL2S,DUMAND8S SWSIIS switches on receipt of SIS.
BUMAND8S,00lL25,5NSilS

SWA2S,DUMAND8S,DURAND7S SMA2S uses normal control power to energire C0!L2S.
DUMAND7S,DUMANDBS,SUA2S

SE2S,DUMANO75,SWB2S SK2S uses energency control power to energire C0!L2S.
SWB2S,DUMAND7S,5K2S SUB2S is local control and uses nore. or energ, power.

| OPRC2S,5NB2S,1 OPRC2S is local operator.
I DSIINST,0PRC25,1 DSilNST is control room SIS indicator instrumentation.
| FDATA2S,0PRC2S,1

FUSE 4S,SWC25,1 FUSE 4S is fuse for energency control power.
R3S,9UM4S,R4S

R45,DUM4S,R3S

DUM4S, FUSE 4S,1

FUSElfill,R3S,1
FUSElfi,R45,1
SW13S,R4S,1

OPRF7S,SWI35,1

ANNIll,0PRF75,1 A101- is annunciator to indicate need to switch to alt. par.

C-27
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SWI2S, FUSE 45,1 SW125 is switch froe noreal to energ, control power.
OPRF45,5WI25,1 OPRF4S operates SWI25.

Multiple AND gate for inputs of transeitterslindicators to OPRF4S
FDATA2S,0PRF4S,DURANDifS

DUMAND!fS,0PRF45,FDATA2S

LTBS,DUMANDifS,DUMAW 95 LTBS indicates SWA25 status.

DUMAND9S,DUMANDifS,LTBS

LT75,DUMAND9S,DUMAND6S LT7S indicates SWA35 status.

M AND6S,DUMAND95,LT7S

LT6S,DUMAND6S,DPRC2S LT6S indicates control poser status.
OPRC2S,DUMAND65,LT6S

OPRF6S,5NC2S,1 OPRF65 operates auxillary control switch SWC25.

DUM355,0PRF6S,1

FDATA25,00M355,0PRC2S

OPRC2S,DUM35S,FDATA2S

DSIINST,DUM355,1

FUSE 3S,SWA2S,1 FUSE 3S is fuse for moreal control power.
FUSE 3S,LT7S,1 Indicator lights LT75 and LTBS use nore. con. poser.
FUSE 35,LT8S,1

FUSE 3S,SWB25, FUSE 4S

FUSE 4S,SWB2S, FUSE 3S

DUM3S, FUSE 35,1

R55,DUM3S,R65

R65,DUM35,R5S

FUSElfl,R55,1
FUSElfill,R65,1
SWI4S,R6S,1

AlWil,0PRF8S,1

OPRF9S,SWI45,1

FUSE 35,SWA35,1 SWA3S enables auto receipt of SIS.
DUM35S,0PRF5S,1

OPRF5S,SWA2S,1 OPRF5S operates SWA2SS, SWA35 shich are both part of same actuator.

SWA3S,SWS!!S,1

OPWF5S,SWA35,1 OPWF5SS f ails by not enabling SISI6 receipt.
SISIGA,SWSilS,1 SIS 16A is input free Safeguards Actuation Logic.

i

i
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ADJACENCY INPUT FOR SAFETY INJECTION OR CENTRIFU6AL CHAR 61N6 PUFF

DATA FROM TVA DW6's 45W768-62-1, 45W768-63-1

|

** CCPIBB es

| MOT 2T,CCPIBB,1 MOT 2T is driving motor and CCPIBB is pump.

I R27, MOT 2T,1 R2T is relay.

| 69ffVSIBB,R2T,1 699fvSIBBT is process electrical power.
C0!L2T,R2T,1 C0!L2T, when energized, closes R2T.

Multiple MD-gate for inputs of suitches to C0!L2T
SWS!!T,00!L2T,DUMMD8T SWS!!T switches on receipt of SIS.
DUMAND87,C0lL27,SUSiti

SWA2T,DUMAND8T,DURAND7T SWA2T uses normal control power to energize C0!L2T.

|
DUMMD7T,DUMAND8T,SWA2T

- SWC2T,DUMMD7T,SWB2T SWC2T uses energency control poser to energire C0!L2T.

SWB2T,DUMMD7T,SWC2T SWB2T is local control and uses nors. or energ, power.

OPRC2T,SWB2T,1 OPRC2T is local operator.
DS!!NST,0PRC2T,1 DS!!NST is control room SIS indicator instrumentation.
FDATA2T,0PRC2T,1

FUSE 4T,SWC27,1 FUSE 4T is fuse for energency control power.
R37,DUM4T,R4T

R4T,DUM4T,R3T

DUM4T, FUSE 4T,1

FUSElf!V,R3T,1

FUSElfil,R4T,1
SWI3T,R4T,1

OPRF7T,SWI3T,1

( AMIV,0PRF7T,1 AM- is annunciator to indicate need to switch to alt. per.
SWI2T, FUSE 4T,1 SWI2T is seitch free normal to energ. control power.

!

! OPRF4T,SWI2T,1 OPRF4T operates SWI2T.

I
Multiple AND-gate for inputs of transeitters/ indicators to OPRF4T

FDATA2T,0PRF4T,DUMANDIfT

DUMMDlfi,0PRF4T,FDUA2T

LTBT,DUMANDlfT,DUMANDST LT8T indicates SWA2T status.

DUMAh09T,DURANDIfT,LTBT

LT7T,DUMMD9T,9UMAND6T LT7T indicates SWA3T status.

DUMMD67,DUMND9T,LT7T
|

| LT6T,00 MAND 67,0PRC2T LT6T indicates control power status.
OPRC2T,DUMMD6T,LT6T

OPRF6T,5NC2T,1 OPRF6T operates auxillary controi switch SWC2T.

| DUM35T,0PRF6T,1

|

|

.
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FDATA2T,DUM35T,0PRC2T

OPRC2T,00M357,FDATA2T

BS!!NST,00M35T,1

FUSE 3T,SWA27,1 FUSE 3T is fuse for normal c e trol pomer.
FUSE 3T,LT7T,1 Indicator lights LT7T and LTBT use nore. con. power..

FUSE 31,LT8T,1

FUSE 37,SWI2T, FUSE 4T'
FUSE 4T,SWB2T, FUSE 3T

DUM3T, FUSE 3T,1

R5T,DUM3T,R6T

R6T,DUM3T,R5T

FUSElfIl,R5T,1
FUSElf!V,R6T,1

SW14T,R&T,1

AWII,0PRFBT,1

OPRF8T,SWI4T,1

FUSE 3T,SWA3T,1 SWA3T enables auto receipt of SIS.
DUM35T,0PRF5T,1

OPRF5T,SWA2T,1 OPRF5T operates SWA2ST, SWA3T which are both part of saae actuator.
SWA3T,SMS!!T,1

OPWF5T,SWA3T,1 OPWF5ST f ails by not enabling $1516 receipt.
SISI68,5WSIli,1 SIS 168 is input froe Sal + guards Actuation Logic.

ADJACEWCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL

DATA FROM TVA DW6 45W760-67-8

Het FCV63156 **

4BfMOVIA14,FCV63156,0PRL63156

OPRL63156,FCV63156,480MOVIA1A

OPRR63156,FCV63156,0PRL63156

OPRL63156,FCV63156,0PRR63156 LI E th is connection free NOTlu to FCV63156. DOTI'J

ADJACENCY INPUT FDR 'l0 TOR OPERSTED FLOW CONTROL VALVE UMli MODEL

| BATA FROM TVf DW6 4',W768-63-8

Net FCV63157 **

480MOVillB,FCV63157,0PRf.63137

OPRL63157,FCV631",7,48er0V!P1B

OPRR63157,FCV63157,0PR.63157

OPRL63157,FCV63157,0Pf.R63157 LINK!! is connection froe MOTl! to FCV63157. MOTil
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| ADJACENCY INPUT FOR SAFETY INJECT 10N OR CENTRIFUGAL CHAR 6ING PUMP

| DATA FROM TVA DW6's 4SN769-62-1, 45W766-63-1

** SIPIAA se
MOT 20,S!PIAA,1 MOT 20 is driving motor and SIPIAA is pump.
R20, MOT 20,1 R2U is relay.
69ffvSIAA,R2U,1 69ffv51AAU is process electrical power.
C0lL20,R2U,1 C0!L20, when energized, closes R2U.

Multiple AND gate for inputs of switches to C0!L2U
SWSilU,C0lL20,DUMAND80 SWSilU suitches on receipt of SIS.
DUMANDBU,C0lL20,SNSIlU

SWA2U,DUMAND8U,DUMAND7U SWA20 uses normal control power to energire C0lL20.

DUMAND70,DUMAND8U,SWA2U

L SWC20,DUMAND7U,5NB2U SWC2U uses energency control power to energize C0!L2U.
SWB20,DURAND7U,SWC2U SWB2U is local control and uses nora. or energ, power.

OPRC20,5WB2U,1 OPRC20 is local operator.
DSIINST,0PRC2U,1 DS!!NST is control roca SIS indicator instrumentation.
FDATA2U,0PRC20,1

FUSE 4U,5WC2U,1 FUSE 40 is fuse for energency control power.
R30,DUM4U,R4U

R4U,DUM40,R3U

DUM4S, FUSE 4U,1

SNI20, FUSE 4U,1 SWI2U is switch froa normal to energ. control power.
OPRF40,SWI2U,1 OPRF40 operates SWI2U.

Multiple AND-gate for inputs of transmitters / indicators to OPRF4U
FDATA2U,0PRF40,DUMANDlfU

DUMANDifU,0PRF4U,FDATA2U

LT80,DUMANDlfU,DUMAND9U LT80 indicates SWA2U status.

|
,

!

i

!
C-31

l

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



-__ _ _ _ - _

.

DUMAllD90,DUMND1fu,LTBU

LT7U,00 Mild 90,DWAllD6U LT70 indicates SWA30 status.

DUMilD60,DUMilD9U,LT70

LT6U,DullAllD60,0PRC2U LT6U indicates control power status.
OPRC2U,DullAllD6U,LT6U

I
OPRF6U,SilC2U,1 OPRF6U operates auxillary contrel seitch SWC20. ;

il#l3SU,0PRF6U,1 )

FDATA20, Dull 35U,0PRC2U

OPRC20,DUM35U,FDATA2U

DS!!NST, Dull 35U,1

FUSE 3U,SWA2U,1 FUSE 30 is fuse for normal control power.
FUSE 30,LT70,1 Indicator lights LT7U and LT80 use nors. con. power.
FUSE 30,LT80,1

FUSE 3U,SWB2U, FUSE 4U

FUSE 40,SWB20, FUSE 30

IUM3S, FUSE 3U,1

FUSE 3U,SWA3U,1 SWA30 enables auto receipt of SIS. N
Sull35U,0PRF5U,1

OPRF5U,SilA2U,1 OPRF5U operates SWA2SU, SilA30 which are both part of same actuator.
SilA3U,5NSilU,1

OPWF5U.SilA3U,1 OPWF550 fails by not enablir.; SISI6 receipt.
SISI6A,SuSIlu,1 SIS!6A is input froe Safeguards Actuation Logic.

4
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ADJACENCY INPUT FOR SAFETY INJECTION OR CENTRIFU6AL CHAR 61N6 PUMP

DATA FROM TVA DW6's 45W768-62-1, 45W768-63-1

et SIPlBB es
MOT 2V,SIPIBB,1 MOT 2V is driving motor and SIPIBB is pump.
R2V, MOT 2V,1 R2V is relay.
69ffVSIBB,R2V,1 69ffv51BBV is process electrical power.
C0lL2V,R2V,1 C0lL2V,whenenergized,closesR2Y.

Multiple AND-gate for inputs of suitches to COIL 2V
SWSIIV,00lL2V,0UMAND8V SWS!!V suitches'on receipt of SIS.

DUMANDBV, COIL 2V,SMSIIV

SWA2V,DUMAND8V,DURAND7V SWA2V uses normal control poner to energize C0!L2V.

DUMAND7V,00 MAND 8V,SWA2V

SWC2V,DUMANC7V,SWB2V SWC2V uses energency control power to energize C0!L2V.
SMB2V,DUMAND7V,5WC2V SWB2V is local control and uses more. or eeerg. power.

OPRC2V,5NB2V,1 DPRC2V is local operator.
DSilNST,0PRC2V,1 DSilNST is control room SIS indicator instrumentation.
FDATA2V,0PRC2V,1

|

|

|

l

I
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FUSE 4V,SWC2V,1 FUSE 4V is fuse for energency control power.

R3V,9UM4V,R4V

R4V,DUM4V,R3V

M 4T, FUSE 4V,1

SW12V, FUSE 4V,1 SWI2V is switch froe normal to seerg. control poser.

OPRF4V,5NI2V,1 OPRF4V operates SW12V.

Multiple AND-gate for inputs of transeitters/ indicators to WRF4V
FDATA2V,0PRF4V,DURAND18V

DURANDifV,0PRF4V,FDATA2V

LT8V,00 MAND 19V,9UMAND9V LTBV indicates SWA2V status.

DUMAND9V,DUMANDifV,LT8V

LT7V,00 MAND 9V,DURAND6V LT7V indicates SWA3V status.

DUMAND6V,DUMAND9V,LT7V
'

LT6V,DUMAND6V,0PRC2V LT6V indicates control power status.
OPRC2V,9UMAND6V,LT6V

OPRF6V,SWC2V,1 OPRF6V operates auxillary control switch SWC2V.

BUM 35V,0PRF6V,1

FDATA2V,DUM35V,0PRC2V

OPRC2V,00M35V,FDATA2V

BSilNST,DUM35V,1

FUSE 3V,SWA2V,1 FUSE 3V is fuse for normal control power.

FUSE 3V,LT7V,1 Indicator lights LT7V and LT8V use nore. con. power.
FUSE 3V,LT8V,1

FUSE 3V,SWB2V, FUSE 4V

FUSE 4V,SWB2V, FUSE 3V

DUM3T, FUSE 3V,1

FUSE 3V,SWA3V,1 SWA3V enables auto receipt of SIS.

BUM 35V,0PRF5V,1

OPRF5V,5NA2V,1 OPRF5V operates SWA2SV, SWA3V which are both part of same actuator.

SWA3V,SUSilV,1

OPWF5V,SWA3V,1 OPWF5SV f ails by not enabling 51516 receipt.

SIS 138,SUSilV,1 S1516B is input free Safeguards Actuation Logic.

.
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ADJACENCY INPUT FOR COMPONENT COOLING SYSTEM

DATA FROM FSAR F16.'s 9.2-16,19,.

This systee is shared by both units but some components are designated
to unit 1, unit 2, or to both units. In the figure, there is a
prefix of I , 2 , or S , respectively, for the above cases. In the
digraph, the numerical prefix is noved to after the component type
specification. For exaeple, 1-FCV-763 be: cees FCV1783. For those
cases where there is no numerical prefix, the type specification
is directly translated as usual.

Pressure failure criteria follow. Sufficient pressure (flow rate) is based
upon at least two pumps succeeding. Failure to generate sufficient pressure
therefore results when at least four pumps f ail. Data free FSAR table 9.2-7.

DUMPRES,0 LLC 00LT,1 DUMPRS is failure of pumps to generate sufficient
DUMPRES,0!LC00LV,1 pressure. This fails all oil coolers.
DUMPRES,0!LC00LS,1

DUMPRES,0 LLC 00LU,1

CCMPIBB,DUMPRES,DUMMD14Y CCWP- is component cooling eater pump.
DUMAND14Y,DUWRES,CCWPlBB

DUMAND13Y,0UMAN814Y,1

CCWPCS,DUMANB13Y,DUMMD12Y

'DUMAND12Y,DUMAND13Y,CCWPCS

CCWP2BB,DUMMD12Y,CCUP2AA

CCWP2AA,DUMMD12Y,CCWP2BB

DUMMD8Y,DijMPRES,CCW2BB

CCWP2BB,DUMPRES,00MMD8Y

DUMMD7Y,00MMD8Y,CCWPCS

CCWPCS,DUMAND8Y,DUMMD7Y

CCWP!M,90 MAND 7Y,CCMPIBB

CCWPlBB,DUMMD7Y,CCMPIAA

CCNP!AA,00MPRES,DUMMD13Y

DUMAND13Y,DurRES,CCWPIAA

DUMAND7Y,DUWRES,00MMD12Y

DUMMD12Y,DtmPRES,DUMAND7Y

DUMAND8Y,DUFRES,CCUP2AA

CCWP2AA,DUMPRES,DUMMD8Y

| |

! InjectionpumptrainIBB
DILC00LT,CCPIBB,1 0!LC00LT is the oil heat exchanger for CCPIBB.,

! V6L553B,0 LLC 00LT,1

TW17f1458,V8L553B,1 TW- is an in-line temper 6ture sensor.
V6L5529,TW17f1458,I

i

FE170165,V6L552B,1 FE- is an in-line flow seter orifice. '

FCV17f3,FE17fl65,1
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V6L554B,0!LC00LT,1

TW17f145A,V6L554B,1

FE17f145,TW17f145A,1

V6L5578,FE17f145,1

TW17872,V6L5575,1

OILC00LV,S!PlBB,1

TW1761488,0!LC0fLV,1

V6L5588,TW1761488,1

FE17f165,V6L5588,1

TW178148A,0 LLC 00LV,1

V6L5628,FE178148,1

V6A1787258,V6L562B,1

TW17f72,V6A1787258,1

FCV17875,TW17f72,1

Injection pump train IAA

O!LC00LS,CCPIAA,1

V6L553A,0!LC00LS,1

TW17f1468,V6L553A,1

V6L552A,TW178146B,1

FE17fl59,V6L552A,1

FCV1782,FE17f159,1

VBL554A,0 LLC 00LS,1

FE17f146,TW178146A,1

V6L557A,FE17f146,1

TW17f76,V6L557A,1

DILC00LU,SIPlAA,1

TW17f14" 30!LC00LU,1

V6L55BA,TW1791478,1

FE17f!59,V6L558A,1

TW17f147A,0!LC00LU,1

FE17f147,Tul79147A,1

V6L562A,FE17f147,1

V6A17f7254,V6L562A,1

TW17878,V6A17f725A,1
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Adjacency input for the first crosstie netmork follows. This crosstie
outputs to pump train IAA through FCV1783 and to pump train IRB through
FCV1702. The inputs to the crosstie network are free 3 FCV's through
which flow froe each of the component cooling heat eschangers passes.

|
The ouputs froa CCHIRA, B, and C pass into the network via FCV798, FCV7815,

|
and FCV7fl2, respectively.

| The network has been modelled by cNisidering it as three legs linked
together. Leg 1 is the segaent bounded by FCV7fl95 and FCV79196,
Leg 2 is the segeent' bounded by FCV799 and FEV7 fit, d Leg 3 is the
segment bounded by FCV78194 and FCV70197. Flow through each leg is
bi-directional.

'

Input to FCV1793
DUM3Y,FCV1783,0UMANDlY DUM3Y is flou tros seit to right in Leg 1.
DUMANDIY,FCV1783,DUM3Y

FCV7812,DUMANDlY,DUM5Y DUM5Y is flow from right to left in Leg 2.
DUM5Y,9UMANDlY,FCV7f!2

FCV799,DUM5Y,1

FCV7810,FCV799,1

FCV798,DUM5Y,DUM6Y DUM6Y is fics fros left to right in Leg 3.
DUM6Y,00M5Y,FCV799

FCV78197,DUM6Y,1

VBf79515B,FCV78197,1 VB- is a butterfly valve.
FDATA3,0PRA2Y,1

OPRA2Y,VBf785158,1 Local operators are needed to re-orient VB 's.
VBf78515A,VBf785158,1

FCV7fl94,VBf7f515A,1

FDATA3,0PRAlY,1

OPRAlY,VBf79515A,1

FCV7fl5,DUM6Y,9UM2Y DUM2Y is flow from lef t to right in Leg 2.
DUM2Y,DUM6Y,FCV7815

FCV7fl95,DUM2Y,1

FCV7fl96,FCV78195,1

FCV7fl2,DUM2Y,DUM5Y

'IUM5Y,DUM2Y,FCV7f12

.

|
|

|
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FCV79196,90R3Y,1

FCV79195,FCV79196,1

FCV7015,90R3Y,90M7Y DUM7Y is flow froe right to lef t in leg 3.
M 7Y,Dipl3Y,FCV7915

FCV70194, DUP 7Y,1

VIf79515A,FCV79194,1

VBf78515I,Vlf7f515A,1
FCV78197,V98795158,1

M 19Y,DUM7Y,1 DUR4Y is flam froe right to left in Leg 2.
FCV788,luMlff,DUR4Y

BUR 4Y, M lfY,FCV788

FCV7fif,DUM4Y,1

FCV799,FCV7915,1

FCV7812,9UM4Y,DUR3Y

DUM3Y,DUR4Y,FCV7812

Input to FCV1782
DUMlfY,FCV1782, BUM 6Y

DUR6Y,FCV1782,DUMlff

TW78162,FCV7812,1

CCHIRC,TW78162,1 CCHIRC is component cooling heat exchanger C. All 3
VBf78518,CCHIRC,1 heat exchangers are modelled on the prieary side only.
TW7f2ft,VB:7f51f,1
FE782ft,TW78281,1

TW278161,FCV7815,1

CCHIRB,TW27f!61,1 CCHIRB is coeponent tooling heat exchanger B.
VB27851f,CCHIRB,1

TW2782ff,VI27f518,1

|
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FE27f2ff,TW27f200,1

l
TW17f161,FCV798,1 |

'
CCHIRA,TW170161,1 CCPIRA is component cooling heat exdienger A.
VB17f518,CCHIRA,1

TW17fl99,VB178518,1

FE17fl99,TW17f199,1

Adjacencyinputforthe2ndcrosstienetworkfollows. This crosstie outputs
to the 3 component cooling heat exchanger trains. The connections to
trains A, B, and C are FE170199, 2ff, and 281, respectively. The inputs
to the netmort are free the 5 component cooling mater pump trains uhich
connect to the network at VB178505A, VB178505, VBf70505, VB27f5858, and
VB270585A.

The network is modelled by breaking it into 9 legs and these are depicted on
the digraph. Each leg is bounded by dusey nodes for flow in each direction.

M ilY,FE17f199,DUM14Y Input to HIR train A is fros leg 1 or leg 2.
DUM14Y,FE17fl99,DUMilY

FCV7f25,DUMllY,!

VB17f565A,DUMl!Y,DUM25Y

DUM25Y,DUMilY,VB17f5054

VB1795f7,DUM25Y,1

DUM18Y,DUM25Y,VBl?f505B

FCV7826,DUM18Y,1

FCV7f27,FCV7f26,1

VB178505B,DUM25Y,DUM18Y

|
VBf7f595,DUMAND2Y,00M28Y These next 4 lines are a triple input AND-gate

1

!
~

DUM2fY,DUMAND2Y,VBf79505 to DUMIBY. The inputs are fros VBf79505,

| DUMAND2Y,DUM18Y,DUM29Y Leg 6, and Leg 9.
DUM29Y,0UM18Y,DUMAND2Y

FCV7822,DUM29Y,1

DUM15Y,DUM29Y,DUM16Y

DUM11Y,DUM15Y,1

FCV7f13,DUM15Y,1

FCV7f23,FCV7813,1

DUM16Y,00M29Y,DUM15Y

FCV7f14,DUM16Y,1

FCV7fl8,FCV7914,1

DUM31Y,DUM16Y,1

FCV7fl6,DUM31Y,1

VB279df5A,00M31Y,DUM28Y

DUM28Y,9UM31Y,VB270505A

VB279507,00M28Y,1

VB27505B,00M28Y,DUM21Y

DUM21Y,9UM28Y,VB275058

FCV7829,00M21Y,1

FCV7f28,FCV7f29,1

C-39

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



VBf79585,DUMAND4Y,DUM19Y These next 4 lines are a triple input MD-gate
.

DUM19Y,0UMAND4Y,VBf78585 to DUM21Y. The inputs are from VBf79505, |
DUMMD4Y,DUM21Y,DUM29Y Leg 7, and Leg 9. |
DUM29Y,DUM21Y,DUMAND4Y I

FCV7927,DUM19Y,1

FCV7826,FCV7f27,1

VB17f505B,DUM19Y,DUM26Y

DUM26Y,DUM19Y,VB1795058

VB179587,DUM26Y,1

VB170585A,DUM26Y,DUM33Y

DUM33Y,DUM26Y,VB17f505A

FCV7f25,DUM33Y,1

DUM14Y,DUM33Y,1

FCV7823,DUM14Y,1

FCV7fl3,FCV7823,1

DUM16Y,DUM14Y,DUM3fY

DUM38Y,DtM14Y,DUM16Y

FCV7822,DUM38Y,!

VBf78585,DUMAND3Y,DUM2ff These next 4 lines are a triple input AND-gate
DUM20Y,DUMAND3Y,VBf78585 to DUM3ff. The inputs are froe VBf70505,
DUMAND3Y,DUM3ff,DUM19Y Leg 6, and Leg 7.
DUM19Y,DUM38Y,0UMAND3Y

FCV7f28,DUM28Y,1

FCV7f29,FCV7f28,1

DUM27Y,DUM2fY,VB27f585B

VB2785858,DUM20Y,DUM27Y

VB2785f7,DUM27Y,1

VB2785f5A,DUM27Y,DUM32Y

DUM32Y,0UM27Y,VB279585A

FCV7816,DUM32Y,1

DUM17Y, dud 32Y,1

FCV7fl8,DUM17Y,1

FCV7814,FCV7818,1

DUM38Y,DUM17Y,DUM15Y

DUM15Y,DUM17Y,00M38Y

DUM15Y,DUMAND5Y,DUM38Y

DUM3fY,DUMAND5Y,DUM15Y

DUMAND5Y,FE782fl,DUM16Y Input to HIR train C is from Leg 2, Leg 9,
DUM16Y,FE782ft,DUMAND5Y or Leg 3.
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M 17Y,FE2782ff, M 31Y Input to llIR train I is froa Leg 3 or Leg 4.
M 31Y,FE279200, M 17Y

Adjacency input for the five pump trains follous. Since the entire systen
-pressure and suction is provided by these pumps, f ailure of a puep train
propogates upstreas to coeponents dependent upon suction AND downstreaa
to components dependent upon pressure. Hence, the quaps trains are ' strong',
i.e., in each train afl nodes reach to each other and then to those nodes
bounding upstreas and doenstreas. .

VC17f584A,VB17f585A,1

VB17f585A,VC1795f4A,1

CCWP!AA,VC1785644,1 CCWP- is component cooling mater pump.

VC17f5644,CCUP!AA,1
STRAINR- is a strainer which should be installed only

CCWP!AA,STRAINRIAA,1 only during systes cleanup. Its failure represents
STRAINRIAA VB179503A,1 its presence during normal operation AND its blockage

of sufficient flow through the pump train.

VC1795048,VB179505B,1

VB170585B,VC17f5048,1

CCWPIBB,VC17f5848,1

VC17f5848,CCWPIBB,1

CCWP!BB,STRAINRlBB,1

STRAINRIBB,VB179563B,1

VC979504,VBf78535,1

VBf7f505,VCf7f5f4,1
CCWPCS,VCf7f584,1

VCf78564,CCUPCS,1

CCWPCS,STRAINRCS,1
j

STRAINRCS,VBf78583,1i

VC2785648,VB27f5f58,1

VB2705858,vC27f5f48,1

| CCWP2BB,VC2705f48,1

VC2785f48,CCWP2BB,1|

CCWP2BB,STRAINR2BB,1

STRAINR2BB,VB27f563B,1

VC2785f44,VB27f565A,1

VB27f505A,VC279584A,1

CCWP2AA,VC2795644,1

VC2705644,CCWP2AA,1

CCWP2AA,STRAINR2AA,1

STRAINR2AA,VB270583A,1
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Adjacency input for the third crosstie network follows. This network is
of a coeponent represents f ailure of suction generated by pumps to be
propogated upstreas of the component to the oil coolers.
Inputs to the network are the 5 pump trains and the outputs are the upstreas
oil cooler trains. The network is modelled as 3 legs.

VB170503A TW17878,00M34Y Flos froe oil cooler' train lAA can be drawn l

SUM 34Y,TW17f7f,VB1705f3A through either CCWP train IAA or Leg 1.
TCV7834,DUM34Y,1

VB17f5638,00M34Y,DUM36Y

DUM36Y,DUM34Y,VB17f563B

FCV7864,DUM36Y,1

FCV7f74,FCV7864,1

VBf79583,DUM36Y,FCV7876

FCV7f76,9UM36Y,VBf78563

VBf7f583,DURAND6Y,FCV7876

FCV7f76,DUMAND6f,VBf78583

luMAND6Y,FCV17975,00M37Y Flow froe oil cooler train 188 can be drawn
SUM 37Y,FCV17875,DURAN06Y through either CCUP train CS, Leg 2, or Leg 3.
FCV7878,FCV7876,1

VB2785832,FCV7078,FCV7f39

FCV7f39,FCV7878,VB27f5f38

VB278503A,FCV7839,1

FCV7874,DUM37Y,1

FCV7864,FCV7874,1

VB170$f 38,DUM37Y, Dun',5Y

DUM35Y,DUM37Y,VB1705638

FCV7834,DUM35Y,1

ADJACENCY IPaui FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL

DATA FROM TVA DWG 45W76f-63-B

Thit unit so(Li l'. . satt te.e one used in the injection systees except
that tiis valve e::c,'1 cptn upoei receipt of the safety injection signal.
Suck v fu :pration .i ti valve ces not, ther? fore, require a connection
to Dii.X5T, uteb i at.:* nstruseitation. 6 operator knows whether to
open the valve basr.' son aceponent cooling systes pressures ar.d flow
data. This required .*;A lo the cperators is called FDATA3. This is not
the saae as FDATAlYA, the floe data in the insediate region of the valve
d!rb is used to indi. ate to tiet operatar whether or not the valve is open
or cl red. Detailed sodelin; of the flow sensing network would probably
have s me overlap between the two FDATA's, tho.
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1

** FCV7823 **
FDATA3,FCV7923,1

486MOVIA2A,FCV7823,0PRL7023

OPRL7923,FCV7823,488MOV1A2A

OPRR7823,FCV7f23,0PRL7023

| OPRL7823,FCV7923,0PRR7823 LIKlYA is connection from MDTlYA to FEV7023. MOT!YA

ADJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL

DATA FROM TVA Du6 45W768-63-8

| This unit model is the saae as the one used in the injection systees except
that this valve needn't open upon receipt of the safety injection signal.

_

Successful operation of the valve does not, therefore, require a connection
to DSIINST, safety injection instrueentation. An operator knows whether to
open the valve based upon component cooling systes pressures and flow

l data. This required input to the operators is called FDATA3. This is not
i the same as FDATAlYB, the flow data in the leeediate region of the valve

which is used to indicate to the operator whether or not the valve is open
or closed. Detailed sodeling of the flow sensing network would probably
have some overlap betmeen the too FDATA's, tho.

Process poser source unknown for this valve and labelled POWERYB.

** FCV7f!3 **
FDATA3,FCV7fl3,1

OPRR7813,FCV7813,0PRL7fl3

OPRL7fl3,FCV7fl3,0PRR7013 LIElYB is connection free MOTlYB to FCV7913. NOTlYB

ADJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL

DATA FROM TVA DW6 45W76f-63-8

I

| This unit sodel is the saae as the one used in the injection systees except
that this valve needn't open upon receipt of the safety injection signal.
Successful operation of the valve does not, therefore, require a connection
to DS!!NST, safety injection instrumentation. An operator knows whether to
open the valve based upon component cooling systes pressures and flow
data. This required input to the operato.'s is called FDATA3. This is not
the same as FDATAlYC, the flou data in the lesediate region of the valve
which is used to indicate to the operator whether or not the valve is open

| or closed. Detailed sodeling of the flow sensing network would probably I

j have some overlap betmeen the two FDATA's, tho.

Process power source unknown for this valve and labelled P0utRYC.
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*e FCV7f14 ** |

FDATA3,FCV7f14,1 |
OPRR7814,FCV7814,0PRL7f14 |
OPRL7914,FCV7014,0PRR7f14 LINKlVC is connection from NOTift to FCV7814. MOTlYC

ADJACENCY INPUT FOR MOTOR OPERATED Flou CONTROL VALVE UNIT MOSEL

DATA FROM TVA DWG 45W766-63-8

This unit model is the same as the one used in the injection systees except
that this valve needn't open upon receipt of the safety injection signal.
Successful operation of the valve does not, therefore, require a connection
to DSIINST, safety injection instrumentation. An operator knows whether to
open the valve based upon component cooling systee pressures and flou
data. This required input to the operators is called FDATA3. This is not
the saae as FDATAlYD, the flow data in the insediate region of the valve
which is used to indicate to the operator whether or not the valve is open
or closed. Detailed andeling of the flow sensing network would probably
have scoe overlap between the two FDATA's, tho.

H FCV7818 **
FDATA3,FCV7818,1

4BfMOV2A2A,FCV7fl8,0PRL7818

DPRL7818,FCV7818,480MOV2A2A

OPRR7818,FCV7f!B,0PRL7818

OPRL7818,FCVlfl8,0PRR7918 LINK 1YD is connection from MOT 1YD to FCV7fl8. MOT!YD

ADJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UMli MODEL

DATA FROM TVA DW6 45W76f-63-8

This unit model is the saae as the one used in the injection systees except
that this valve needn't open upon receipt of the safety injection signal.
Successful operation of the valve does not, therefore, require a connection
to DS!!NST, safety injection instrueentation. An operator knows whether to
open the valve based upon component cooling systes pressures and flow
data. This required input to the operators is called FDATA3. This is not
the saae as FDATAlYE, the flow data in the insediate region of the valve
which is used to indicate to the operator whether or not the valve is open
or closed. Detailed modeling of the flow sensing network would probably
have some overlap between the two FDATA's, tho.

Process power source unknown for this valve and labelled POWERYE.
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is FCV7f26 **
FDATA3,FCV7826,1

OPRR7f26,FCV7f26,0PRL7026

OP2L7f26,FCV7826,0PRR7f26 LINKlYE is connection froe MOTlYE to FCV7826. MOTlYE

ADJACENCY llFUT FOR MOTOR OPERATED FLON CONTROL VALVE UNIT MODEL

DATA FROM TVA DN6 45N768-63-9

This unit model is the same as the one used in the injection systees except
that this valve needn't open upon receipt of the safety injection signal.
Successful operation of the valve does not, therefore, require a connection
to DSIINST, safety injection instrueentation. An operator knous whether to
open the valve based upon component cooling systes pressures and flow
data. This required input to the operators is called FDATA3. This is not
the saae as FDATAlVF, the flow data in the insediate region of the valve
which is used to indicate to the operator whether or not the valve is open
or closed. Detailed modeling of the flow sensing network would probably
have some overlap between the two FDATA's, tho.

Process power source unknown for this valve and labelled POWERYF.

** FCV7f27 **
FDATA3,FCV7f27,1

OPRR7927,FCV7827,0PRL7027

OPRL7f27,FCV7027,0PRR7f27 LilN(lYF is connection from MOTlYF to FCV7027. MOTlYF
Inputs to DUMilYF^

!

|

!
l

|
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ADJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL

' DATA FROM TVA DW6 45W768-63-8

This unit eodel is the saae as the one used in the injection systees except
that this valve needn't open upon receipt of the safety injection signal.
Successful operation of the valve does not, therefore, require a connection
to DS!!NST, safety injection instrueentation. An operator knows whether to
open the valve based upon coeponent cooling systes pressures and flow
data. This required input to the operators is called FDATA3. This is not
the saae as FDATAlY6, the flow data in the insediate region of the ialyc
which is used to indicate to the operator whether or not the valve in open
or closed. Detailed modeling of the flow sensing network would probably
have some overlap between the two FDATA's, tho.

Process power source unknown for this valve and labelled POWERYG.

.

** FCV7828 *e
FDATA3,FCV7f28,1

OPRR7028,FCV7f28,0PRL7f28

OPRL7828,FCV7f28,0PRR7028 LIMlYG is connection free MOTlYS to FCV7828. MOT 1YG

ADJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL

DATA FROM TVA DW6 45W768-63-8

This unit model is the saee as the one used in the injection systees except
that this valve needn't open upon receipt of the safety injection signal.
Successful operation of the valve does not, therefore, require a connection
to DS!!NST, safety injection instrueentation. An operator knows whether to
open the valve based upon toeponent cooling systes pressures and flow
data. This required input to the operators is called FDATA3. This is not
the same as FDATAlYH, the flom data in the leeediate region of the valve
which is used to indicate to the operator whether or not the valve is open
or closed. Detailed sodeling of the flow sensing network would probably
have some overlap between the two FDATA's, tho.

: Protess power source unknown for this valve and labelled POWERYH.

66 FCV7f29 ee

FDATA3,FCV7829,1

OPRR7f29,FCV7929,0PRL7f29

OPRL7f29,FCV7629,0PRR7f29 LIElYH is connection froe MOTIYH to FCV7829. MOTlYH
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ADJACENCY INPUT FDR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL

DATA FROM TVA DW6 45W768-63-8
,

This unit model is the saae as the one used in the injection systees escept
that this valve needn't open upon receipt of the safety injection signal.
Successful operation of the valve does not, therefore, require a connection
to DSilNST, safety injection instrumentation. An operator knows whether to
open the valve cased upon component cooling systee pressures and flou
data. This required input to the operators is called F9ATA3. This is not
the saae as FDATA!YI, the flow data in the leeediate region of the valve
which is used to indicate to the operator whether or not the valve is open
or closed. Detailed modeling of the flow sensing network would probably
have sees overlap between the two FDATA's, tho.

Process power source unknown for this valve and labelled POWERYI.

** FCV7964 **
FDA33,FCV7964,1

CPRR7f64,FCV7864,0PRL7f64

OPRL7864,FCV7864,0PRR7864 LIMIYI is connection froe MOTIVI to FCV7964. MOTIVI

ADJACENCY INPUT FDA MOTOR OPERATED FLOW CONTROL VALYE UNIT MODEL

DATA FROM TV4 DW6 45W76f-63-8

This unit model is the saae as the one used in the injection systees except
that this valve needn't open upon receipt of the safety injection signal.
Successful operation of the valve does not, therefore, require a connection
to DSIINST, safety injection instrueentation. An operator knows whether to
open the valve based upon toepu.ent cooling systes pressures and flou

|
.

data. This required input to the operators is called FIATA3. This is not

| the same as FDATA!YJ, the flow data in the leoediate region of the valve
which is used to indicate to the operator whether or not the valve is open;

'

or de.ad. Detailed ecdeling of the floa sensing network would probably
have soee overlap between the two FDATA's, tho.

| Fracess power source unknown for this valve and labelled POWERYJ.

to FCV7874 es
| FDATA3,FCV7f74,1

OPRR7f74,FCV7f74,0PRL7f74
| OPRL7f74,FCV7f74,0PRR7874 LIKlVJ is connection froe MOTlYJ to FCV7874. MOTlYJ

l
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ADJACENCY INPUT FOR N0 TOR OPERATED FLON CONTROL VALVE UNIT MODEL

DATA FROM TVA DN6 45N768-63-8

This unit sodel is the saae as the one used in the injection systees except
that this valve needn't open upon receipt of the safety injection signal.
Successful operation of the valve does not, therefore, require a connection i

toDS11NST,safetyinjectioninstrueentation.Anoperatorknanswhetherto
open the valve based upon component cooling systes pressures and flow
data. This required input to the operators is called FDATA3. This is not
the saae as FDATA!YK, the flow data in the f acediate region of the valve
which is used to indicate to the operator ubether or not the valve is open
or closed. D ' ailed sodeling of the flow sensing network would probably
have some over,a,, dtneen the two FDATA's, tho.

Process power source unknown for this valve and labelled POWERYK.

to FCV7f76 se

FDATA3,FCV7f76,1

OPRR7f76,FCV7876,0PRL7f76

OPRL7f76,FCV7876,0PRR7f76 LINKlVK is connection froe MOT!YK to FCV7f76. RailYK

ADJACENCY INPUT FOR MOTOR OPERATED FLON CONTROL VALVE IMIT MODEL

DATA FROM TVA DN6 45N768-63-8

This unit model is the same as the one used in the injection systees except
that this valve needn't open upon receipt of the safety injection signal.
Successful operation of the valve does not, therefore, require a connection
to DS!!NST, safety injection instrueentation. An operator knows whether to
open the valve based upon toeponent cooling systes pressures and flow
data. This required input to the operators is called FDATA3. This is not
the same as FDATAlVL, the flow data in the leoediate region of the valve
uhich is used to indicate to the operator whether or not the valve is open
or closed. Detailed modeling of the floa sensing network oculd probably
have some overlap between the tua FDATA's, tho.

Process poser source unknown for this valve and labelled POWERYL.

** FCV7f78 et
FDATA3,FCV7978,1

OPRR7f78,FCV7f78,0PRL7f78

OPRL7978,FCV7f78,0PRR7f78 LINKlYL is connection froe M0ilYL to FCV7f78. MCilYL

i
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ADJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL

.

DATA FROM TVA DW6 45N768-63-8

This unit model is the same as the one used it. the injection systees except
that this valve needn't open upon receipt of the safety injection signal.
Successful operation.of the valve does not, therefore, require a consection
to DS11NST, safety injection instrumentation. An operator knows whether to
open the valve based upon component cooling systes pressures and flou -

data. This required input to the operators is called FDATA3. This is not
the saae as FDATAlYM, the flow data in the leoediate region of the valve
which is used to indicate to the operator whether or not the valve is open
or closed. Detailed modeling of the flow sensing network mould probably
have some overlap between the two FDATA's, tho.

-

es FCV7fl95 H
FDATA3,FCV7fl95,1

489MOV2A2A,FCV7fl95,0PRL78195

OPRL7fl95,FCV7fl95,48fMOV2A2A

OPRR7fl95,FCV7flis,0PRL7fl95
OPRL7fl95,FCV7fl95,0MR78195 LIK!VM is connection froe MOTlYM to FCV7fl95. MOTIVM

ADJACENCY INPl;T FOR M3 TOR OPERATED FLOW CONTROL VALVE IMli MODEL

DATA FROM TVA DW6 45N768-63-8

This unit model is the saae as the one used in the injection systees except
that this valve needn't open upon receipt of the safety injection signal.
Successful operation of the valve does not, therefore, requir, a connection
to DS!!NST, safety injection instrueentation. An operator kno S whether to
open the valve based upon component cooling systes pressures and flou

; data. This required input to the operators is called FDATA3. This is not
the saae as FDATAlYN, the flow data in the losediate region of the valve
which is used to indicate to the operator whether or not the valve is open
or closed. Detailed sodeling of the flow sensing network would probably
have some overlap between the two FIATA's, tho.

|
! Process power source unknown for this valve and labelled POWERYN.

; #8 FCV7f196 se

! FDATA3,FCV7fl96,1

| OPRR7fl96,FCV7fl96,0PRL78196 LIK!YN is connection froe MOTlYN to FCV7fl96. MOTlYN
OPRL7fl96,FCV78196,0PRR7fl96

I

'
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ADJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE imli MODEL

DATA FROM TVA DW6 45W768-63-8

This unit sodel is the same as the one used in the injection systees except
that this valve needn't open upon receipt of the safety injection signal.'

Successful operation of the valve does not, therefore, require a connection
to DSilNST, safety injection instrumentation. An operator knows whether to
open the valve based upon component cooling systes pressures and flow
data. This required input to the operators is called FDATA3. This is not
the same as FDATAlYO, the flou data in the insediate region of the valve
shich is used to indicate to the operator whether or not the valve is open
or closed. Detailed sodeling of the flow sensing netmork would probably
have sose overlap between the two FDATA's, tho.

Process power source unknown for this valve and labelled POWERYO.

H FCV799 H
FDATA3,FCV7f9,1

OPRL709,FCV7f9,0PRR789 LIE lVD is connection froe M0TlVD to FCV799. MOTlYO
OPRR799,FCV709,0PRL799 ^M0T!YO,FCV799,0PRAlYO is the actor that moves valve plug FCV709. OPRAlYO

ADJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL

DATA FROM TVA DW6 45N768-63-8

This unit sodel is the saae as the one used in the injection systees except
that this valve needn't open upon receipt of the safety injection signal.
Successful operation of the valve does not, therefore, require a ccanection
to DSilNST, safety injection instrueentation. An operator knows whether to
open the valve based upon component cooling systes pressures and flow

,

data. This required input to the operators is called FDATA3. This is not
the same as FDATAlYP, the flow data in the feeediate region of the valve
which is used to indicate to the operator whether or not the valve is open
or closed. Detailed sodeling oi the flow sensing network would probably
h.ve sose overlap between the two FDATA's, tho.

et FCV7ftf et
FDATA3,FCV7810,1

499ROVIA2A,FCV7fif,0PRL70!f

OPRL7f J,FCV7918,488MOV!A2A

OPRL70lf,FCV7f!f,0PRR7fif

OPRR7fif,FCV70!f,0PRL7f!f LIKlVP is connection froe MOTlYP to FCV7810. M0ilYP

4
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ADJACENCY INPUT FOR SAFETY INJECTION OR CENTRIFU6AL CHAR 6IN6 PUMP

DATA FROM TVA DW6's 45W768-62-1, 45W768-63-1

This pump is normally on. The unit andel consists only of
connections from the process power to the pump.
ASSUFFTION: It is assumed that the control logic and the

design of the control circuitry is the saae
for the CCWP's as for the SIP's and CCP's, with
the exception of the los header pressure input
in the CCWP's. This assesption is based on
the logic diagran in FSAR figure 9.2-23.

ASSUMPi!DN: It is assumed in this unit model that control
power is not needed to keep the relay mechanise
closed which allows the process power to flow
to the pump notor. This is based upon inter-
pretation of notes describing the sechanisa
45W768-62-1.

** CCWPIAA se

MOT 2YD.CCWPIAA,1 MOT 2YO is driving notar and CCWPIAA is pump.
R2Y0, MOT 2Y0,1 R2YO is relay.
486VSIA1A,R2Y0,1 488VSIA1A is process electrical power.

ADJACENCY INPUT FOR SAFETY INJECT 10N OR CENTRIFU6AL CHAR 61NS PUMP

DATA FROM TVA DW6's 45W768-62-1, 45W768-63-1

ASSUMPTION: It is assumed that the control logic and the
design of the control circuitry is the same
for the CCWP's as for the SIP's and CCP's, with
the exception of the los header pressure input
in the CCWP's. This assumption is based on
the logic diagras in FSAR figura 9.2-23.

ASSUMPi!0N: It is assumed in this unit model that control
; power is not needed to keep the relay sechanise

closed which allows the process power to flow
to the pump actor. This is based upon inter- |

| pretation of notes describing the sechanise in |
| 45W768-62-1.

| ** CCWPIBB **
! MOT 2YR,CCWPIBB,1 MOT 2YR is driving motor and CCUPIBB is pump.

R2YR, MOT 2YR,1 R2YRisrelay.t

'

488vSIBIB,R2YR,1 480VS!BIBYR is process electrical power.
C0lL2VR,R2YR,1 C0!L2YR, when energized, closes R2YR.
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Multiple AND-gate for inputs of switches to C0lL2YR
SNS!!YR,00lL2YR,DUMND8YR SUSilVR switches on receipt of SIS.
DUMND8YR,C0!L2YR,5NSilYR

SM2YR,9UMOBYR,00MM7YR SM 2YR uses normal control power to energite C0lL2YR.

It#IAND7YR,DUMND8YR,SNA2YR

SNC2VR,0UMND7YR,$UB2YR SNC2YR uses energency control poser to energize C0lL2YR.

SW2YR,0UMM7YR,SNC2YR SW2YR is local control and uses nora. or energ. pomer.

OPRC2VR,5NB2YR,1 OPRC2YR is local operator.

FDATA3,0PRC2YR,1 FDATA3 is control race instrueentation sonitoring
FDATA2VR,0PRC2YR,1 flom (heat removall in CCS to determine need to turn

this pump on.

FUSE 4YR,5NC2VR,1 FUSE 4YR is fuse for energency control power.

R3YR, FUSE 4YR,R4YR

R4YR, FUSE 4YR,R3YR

FUSElf!V,R3YR,1

FUSElf!!,R4YR,1

SWI3YR,R4YR,1

OPRF7YR,SWI3YR,1

ANNIV,0PRF7YR,1 ANN- is annunciator to signal need to switch to alternate pur.
SWI2YR, FUSE 4YR,1 SWY2YR is switch froe normal to energ. control power.
OPRF4YR,SNI2YR,1 OPRF4YR operates SN12YR.

Multiple AND gate for inputs of transmitterstindicators to OPRF4YR
FDATA2fR,0PRF4YR,DURAND!fYR

DUMANDifYR,0PRF4YR,FDATA2YR

LT8YR,DURAND!fYR,DUMAND9YR LT8YR indicates S M2YR status.
DUMAND9YR,DUMAND!fYR,LTBYR

LT7YR,DURAND9YR,DUMAN06YR LT7YR indicates SNA3YR status.
DUMAND6YR,DUMND9YR,LT7YR

LT6YR,DUMAND6YR,0PRC2YR LT6YR indicates control power status.

OPRC2YR,DUMAND6YR,LT6YR

OPRF6YR,5NC2YR,1 OPRF6YR operates auxillary control switch SNC2YR.

DUM35YR,0PRF6YR,1'

FDATA2YR,DUM35YR,0PRC2YR

OPRC2VR,DUM35YR,FDATA2fR

FDATA3,DUM35YR,1

FUSE 3YR,SM2YR,1 FUSE 3YR is fuse for normal control power.

FUSE 3YR,LT7YR,1 Indicator lights LT7YR and LT8YR use nors. con. power.
FUSE 3YR,LT8YR,1

i FUSE 3YR,SNB2YR, FUSE 4YR

FUSE 4YR,SW2YR, FUSE 3YR

R5YR, FUSE 3YR R6YR

R6YR, FUSE 3YR,R5YR

FUSElf!!,R5YR,1

|
|

!
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FUSElflV,R6YR,1
SWI4YR,R6YR,1

ANN!!,0PRF8YR,1 ANN- is annunciator to signal need to suitch to alternate pur.
OPRF8YR,5NI4YR,1

FUSE 3YR,SWA3YR,1 SWA3YR enables auto receipt of SIS.
DUM35YR,0PRF5YR,1

OPRF5YR,5WA2YR,1 OPRF5YR operates SWA25YR, SWA3YR which are both part of same actuator.

SWA3YR,5WS!!YR,1

DPWF5YR,5NA3YR,1 OPWF55YR fails by not enabling $!S16 receipt.
SIS 160,SWS!!YR,5NPRESlVR SIS!6B is input froe Safeguards Actuation Logic.
SWPREStYR,5WS!!YR, SIS 16B SWPRES!YR is actuation suitch of low pressure header.

ADJACENCY INPUT FOR SAFETY INJECTION OR CENTRIFUGAL CHARGIN6 PUMP

_ DATA FROM TVA DW6's 45W768-62-1, 45W768-63-1

ASSUMPi!0N: It is assumed that the control logic and the j

design of the control circuitry is the saae '

for the CCUP's as for the S!P's and CCP's, with
the exception of the low header pressure input
in the CCWP's. This assumption is based on
the logic diagras in FSAR figure 9.2-23.

ASSUMPi!0N: It is assueed in this unit model that control
power is not needed to keep the relay sechanise
closed which allows the process power to flow
to the pump actor. This is based upon inter-
pretation of notes describing the sechanise in
45W76f-62-1.

The digraph sedel for CCWPCS consists of too redundant

puep control digraphs AND-ed together with the
output of the gate connecting to the actor. |

Each control systes enables power froa a different 1

400 volt shutdown bus, however, only one of the two
shutdown busses (488VS2828) is normally enabled.
To enable the other bus (488VSIA2A) requires an
e;,erator action.

se CCWPCS se

R2YS, MOT 2Y,R2YV R2YS and R2TV are outputs of the 2 control systees.
R2YV, MOT 2Y,R2YS

MINRLKSW61,R2YSW61,1 MINRLKSW61 is sanual interlock enabling power to
MINALKSW61,R2YSW62,1 the pump to be 'suung' froe either unit.
OPRF9Y,R2YSW62,1 OPRF9Y sust close R2YSW62 to enable alternate power.
M072Y,CCWPCS,1

Control systes for normal feeder
40fVS2929,R2YSW61,1 488VS2828 is process electrical power.
R2YSW61,R2YS,1
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C0!L2VS,R2YS,1 C0lL2YS, when energized, closes R2VS.

Mulf sple AND-gate for inputs of switches to C0!L2VS
SMS!!YS,CO'L2YS,DURAND8YS SWSilYS switches on receipt of 515.
DUMAND8YS,C0!L2YS,SWS!!YS

SWA2YS,DUMAND8YS,0UMAND7YS SW42YS uses normal control power to energire C0!L2fS. |

DUMAND7YS,DUMAND8YS,SWA2YS

SWC2VS,DURAND7YS,5NB2YS SWC2YS uses energency control power to energire C0!L2YS. :

SW82YS,DURAND7YS,5WC2YS SWB2YS is local control and uses nore, or energ, power. j

OPRC2YS;SWI2YS,1 OPRC2YS is local operator.
FDATA3,0PRC2YS,1 FDATA3 is control roos instrumentation sonitoring
FDATA2YS,0PRC2YS,1 flow theat reeovall in CCS to determine need to turn

this pump on.

FUSE 4YS,SWC2VS,1 FUSE 4YS is fuse for energency control power.
R3fS, FUSE 4YS,R4YS

R4YS, FUSE 4YS,R3YS

FUSE 2fil,R3YS,1

FUSE 20!V,R4YS,1

SWI3YS,R4YS,1

OPRF7YS,SWI3YS,1

ANN!!,0PRF7YS,1 ANN- is annunciator to signal need to switch to alternate pur.
SWI2YS, FUSE 4YS,1 SWI2YS is switch froe normal to energ. control power.

"

OPRF4YS,SWI2YS,1 OPRF4YS operates SW12YS.

Multiple AND gate for inputs of transeitters/ indicators to OPRF4YS4

FDATA2YS,0PRF4YS,00MANDifYS

DUMANDifYS,0PRF4YS,FDATA2YS

LT8YS,DUMAND!fYS,DUMAND9YS LIBYS indicates SWA2YS status.
DUMAND9YS,00MANDlfYS,LT8YS

Li7YS,CUMAND9YS,DUMAND6YS LT7YS indicates SWA3YS status.
DUMAND6YS,DUMAND9YS,Li7YS

LT6YS,DUMAN06YS,0PRC2YS LT6YS indicates control power status.

OPRC2YS,DURAND6YS,LT6YS

OPRF6YS',SWC2YS,1 OPRF6YS oper tes auxillary control switch SWC2VS.
DUM35YS,0PRF6YS,1

FDATA2YS,00M35YS,0PRC2YS

OPRC2YS,DUM35YS.FDATA2fS

FDATA3,DUM35YS,1

FUSE 3YS,SWA2VS,1 FUSE 3YS is fuse for normal control power.
FUSE 3YS,LT7YS,1 Indicator lights LT7YS and LI8YS use nors. con. power.
FUSE 3YS,LT8YS,1

FUSE 3YS,$WB2YS, FUSE 4YS

FUSE 4YS SWI2VS, FUSE 3YS

R5YS, FUSE 3YS,R6YS
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R6YS, FUSE 3YS,R5YS

FUSE 20!V,R5YS,1

FUSE 2fil,R6YS,1

SWI4YS,R6YS,1

ANNIV,0PRF8YS,1 ANN- is annunciator to signal need to suitch to alternate pur.
OPRFBYS,SW14YS,1

FUSE 3YS,SWA3YS,1 SWA3YS enables auto receipt of SIS.

SUM 35YC,0PRF5YS,1

OPRF5YS,5NA2YS,1 OPRF5YS operates SWA2YS, SWA3YS uhich are both part of saae attuator.

SWA3YS,SWS!!YS,1

OPWF5YS,SWA3YS,1 OPWF5YS f ails by not enabling SIS 16 receipt.

SIS 169,5WSilYS,1 S15168 is input free Safeguards Actuation Logic.

Control systes for alternate feeder
4BfVS!A2A,R2YSW62,1 4BfVSIA2A is process electrical power.
R2YSW62,R2YV,1

C0!L2VV,R2YV,1 C0!L2VV, when energized, closes R2YV.

Multiple AND gate for inputs of switches to C0!L2YV
SWSilVV,C0!L2VV,DUMAND8YV SWS!!YV switches on receipt of SIS.

DUMANDBYV,C0lL2YV,5NSIlYV

SWA2YV,DUMAND8YV,DUMAND71V SWA2YV uses normal control power to energite C0!L2YV.

DUMAND7YV,DURAND8YV,SWA2VV

SWC2YV,00 MAND 7YV,5NB2YV SWC2VV uses energency control power to energize C0lL2YV.

SWB2YV,DUMAND7YV,5WC2YV SWB2VV is local control and uses nore. or energ. power.

OPRC2YV,5WB2YV,1 OPRC2YV is local operator.

FDATA3,0PRC2YV,1 FDATA3 is control roos instrueentation sonitoring
FDATA2VV,0PRC2YV,1 flos theat renovall in CCS to determine need to turn

this pump on.

FUSE 4YV,5WC2YV,1 FUSE 4YV is fuse for energency control power.

R3YV, FUSE 4YV,R4YV
,

l
R4YV, FUSE 4YV,R3YV

FUSElf!!!,R3YV,1
FUSElfl,R4YV,1

SW13YV,R4YV,1

OPRF7YV,5N!3YV,1

AMill,0PRF7YV,1 ANN- is annunciator to signal need to suitch to alternate per.
SWI2YV, FUSE 4YV,1 SWI2YV is switch free normal to energ. control power.
OPRF4YV,5NI2YV,1 OPRF4YV operates SWI2YV.

Multiple AND-gate for inputs of transeitters/ indicators to OPRF4YV
FDATA2YV,0PRF4YV,DUMANDlfYV

DUMANDlfYV,0PRF4YV,FDATA2YV

Li8YV,DUMANDlffV,00 MAND 9YV LTBYV indicates SWA2VV status.

DUMAND9YV,DUMANDiffV,LTBYV

LT7YV,DUMAND9YV,DUMAND6YV LT7YV indicates SWA3YV status.
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DUMND6YV,DURAND9YV,LT7YV

LT6YV,00 MAND 6YV,0PRC2YV LT6YV indicates control power status.

OPRC2YV,9UMND6YV,LT6YV

OPRF6YV,SNC2YV,1 OPRF6W operates ausillary control switch SWC2YV.

M 35YV,0PRF6YV,1

FDATA2fV,DUM35YV,0PRC2YV

OPRC2YV,00M35YV,FDATA2YV

FDATA3,0UM35YV,1

FUSE 3YV,SWA2YV,1 FUSE 3YV is fuse for norsal control poser.
FUSE 3YV,LT7YV,1 Indicator lights LT7YV and LT8YV use nore, con. power.
FUSE 3YV,LTOYV,1

FUSE 3YV,9W92YV, FUSE 4YV

FUSE 4W,SWB2YV, FUSE 3YV

R5YV, FUSE 3YV,R6YV

R6YV, FUSE 3YV,R5YV

FUSElfi,R5YV,1

FUSElfill,R6YV,1
SWI4YV,R6YV,1

ANNI,0PRFBYV,1 Aful- is annunciator to signal need to switch to alternate pur.
OPRF8YV,5NI4YV,1

FUSE 3YV,SWA3YV,1 SWA3YV enables auto receipt of SIS.
DUM35YV,OPRF5YV,1

OPRF5YV,SWA2YV,1 OPRF5YV operates SWA2SYV, SWA3YV shich are both part of saae actuator.

SWA3YV,5WS11YV,1

OPWF5W,5WA3YV,1 OPWF55YV fails by not enabling SIS!6 receipt.
SISIGA,5NSilW,1 SIS 16A is input froe Safeguards Actuation Logic.

ADJACENCY INPUT FOR SAFETY INJECil0N OR CENTRIFUGAL CHAR 61N6 PUMP

DATA FROM TVA DW6's 45W768-62-1, 45W768-63-1

ASSUMPil0N: It is assumed that the control logic and the
design of the control circuitry is the same
for the CCNP's as for the S!P's and CCP's, with
the exception of the los header pressure input
in the CCUP's. This assumption is based on
the logic diagras in FSAR figure 9.2-23.

ASSUMPil0N: It is assueed in this unit andel that control
power is not needed to keep the relay mechanise
closed which allows the process power to flow
to the puap actor. This is based upon inter-
pretation of notes describing the sechanise in
45W768-62-1.

to CCNP230 **

MOT 2fi,CCNP288,1 M012Yi is driving motor and CCWP2BB is puep.

,
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R2YT, MOT 2YT,1 R2Yi is relay.
480VS2818,R2YT,1 400VS2BlBYT is process electrical power.
C0!L2YT,R2VT,1 C0lL2YT, when energized, closes R2YT.

Multiple MD-gate for inputs of seitches to Coll 2YT
SuSilVT, COIL 2VT,9UMMD8YT sus!!Yi switches on receipt of SIS.
BUMAND8YT, COIL 2TT,$sillYT

SWA2Yi,BUMANNYT,3UMMB7YT SuA2Yi uses normal control poser to energize COIL 2YT.
HMAND7Yi,DUMANB8YT,SUA2VT

SNC2YT,DUMND7YT,SNB2VT SNC2YT uses seergency control poser to energire C0!L2YT.

SWB2YT,0UMAND7YT,5WC2YT SM82YT is total control and uses nors. or energ. power.

OPRC2Yi,Sul2VT,1 OPRC2YT is local operator.
FDATA3,0PRC2Yi,1 FMTA3 is control roos instrumentation sonitoring
FDATA2Yi,0PRC2YT,1 flow theat reenvall in CCS to determine need to turn

this pump on.

FUSE 4Yi,SWC2YT,1 FUSE 4YT is fuse for energency control power.
R3Yi, FUSE 4Yi,R4YT

R4Yi, FUSE 4Yi,R3YT

FUSE 2fil,R3YT,1

FUSE 2f!V,R4YT,1

SWI3YT,R4Yi,1

OPRF7YT,SWI3YT,1

ANNil 0PRi7Yi,1 ANN- is annunciator to signal need to switch to alternate per.
SWI2YT, FUSE 4YT,1 SWI2fi is switch free normal to energ. control power.
OPRF4Yi,5WI2Yi,1 OPRF4YT operates SWI2YT.

Multiple AND-gate for inputs of transeitters/ indicators to OPRF4Yi
FDATA2Yi,0PRF4fi,00MANDifYT

DURANDifYi,0PRF4YT,FDATA2YT

LT8Yi,DURANDifYT,00MND9YT LT8Yi indicates SNA2YT status.
DUMND9fi,00MNDiffi,LT8YT

LT7Yi,DURAN9iff,DUhMD6YT LT7YT indicates SWA3Yi status.
DUMND6Yi,DURAND9Yi,LT7YT

Li&YT,DUMAN06Yi,0PRC2YT Li&YT indicates control poser status.
OPRC2Yi,00 MAND 6Yi,LT6YT

OPRF6Yi,5NC2YY,1 OPRF6YT operates aualliary control suitch SNC2VT.,

'
DUM35Yi,0PRF6YT,1

FDATA2Yi,0UM35Yi,0PRC2YT

OPRC2Yi,90M35Yi,FDATA2Yi

FDATA3,00M35YT,1

FUSE 3Yi,SWA2YT,1 FUSE 3Yi is fuse for normal control power.
FUSE 3Yi,LT7YT,1 Indicator lights LT7YT and LT8Yi use nors, con. power.
FUSE 3Yi,LT8Yi,1

FUSE 3Yi,Sul2VT, FUSE 4YT
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FUSE 4YT,SWB2YT, FUSE 3YT

R5YT, FUSE 3YT,R6YT

R6YT, FUSE 3YT.R5YT

FUSE 29IV,R5YT,1

FUSE 20!!,R6YT,1

SWI4YT,R6YT,1 |
ANNIV,0PRF8YT,1

OPRF8YT,SWI4YT,1

FUSE 3YT,SWA3YT,1 SWA3YT enables auto receipt of SIS.
DUM35YT,0PRF5YT,1 i

OPRF5YT,5NA2YT,1 OPRF5YT operates SWA25YT, SWA3YT uSich are both part of same actuator. |

SW43YT SWS!!YT,1 |
OPWF5YT,5NA3YT,1 OPNF5SYT f ails by not enabling SIS!6 receipt.
SIS 160,SWS!!YT,SWPRES!YT S15168 is input froe Safeguards Actuation Logic.
SWPRESlYT,SWS!!YT,SISISB SWPRESlYT is actuation switch of low pressure header.

ADJACENCY INPUT FOR SAFETY INJECTION OR CENTRIFiAAL CHAR 6ING PUMP

DATA FROM TVA DWJ's 45W768-62-1, 45W768-63-1

This puep is normally on. The unit sodel consists only of
connections froe the process power to the pump.
ASSUMPTION: It is assueed that the control logic and the

design of the control circuitry is the saae
for the CCNP's as for the S!P's and CCP's, with
the exception of the los header pressure input
in the CCWP's. This assumption is based on
the logic diagras in FSAR figure 9.2-23.

ASSUMPTION: It is assumed in this unit model that control
power is not needed to keep the relay sechanise
closed which allous the process power to flow
to the pump notor. This is based upon inter-
pretation of notes describing the sechanise in
45W768-62 1.

,

se CCWP2AA se

MOT 2YU,CCNP2AA,1 MOT 2YU is driving actor and CChP2AA is pump.

R2YU, MOT 2YU,1 R2YU is relay.
486VS2AIA,R2YU,1 480VS2AIA is process electrical power.

The following is a 3/4 coincidence gate to model the fact that
at least 3 of the 4 PS's sust f ail for SIS!6- to f ail.

DilM103,DS!!NST,!

OPWF2f,00Mlf3,1OPWF20cantillsafetyinjection.
BUMlf3,SISI6A,1
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DUMlf3, SIS!68,1
DUMMDifl,DUMlf 3,PSIV

PS!V,DUMlf3,DUMANDlf!

DUMANDiff,DUMANDift,PSill

PSill,DUMAND!ft,DUMANDIN

PSI,DUMMDIN,PSil
PSil,DUMANDIN, PSI

DUMANDiel,00Mlf3,1

PSIV,DUM163,DUMMDIN

DUMMDIN,DUM!f3,PSIV

PSI,DUMif3,DUMAND!f2

DUMAND!f2,DUMif3, PSI

PSIV,DUMANDif2,PSill

PSill,00MANDif2,PSIV
DUMAND!f2,DUMlf3,PS!!

PSil,DUM1f3,DUMANDif2

ANACENCY INPUT FOR PROTECTION SET UNIT MODEL

DATA FROM Ti4 DWG 45N788-1

se PSI el
R131, PSI,1 R13 is a pair of relays interlocked for switching
SWI51,R13!,R121 (using SWI5 and OPRF9) between normal and auxillary
DPRF91,5NI51,1 instrument power.
R161,5NI51,1 R16 is a relay in the 12fVAC Instr. Power Dist. Panel.
TRIA,Rl61,1 TRIA is a transformer which feeds into 12fVAC IPDP.
FUSE 91,TRIA,1

SW4!, FUSE 91,1 SW4 can cut power to 12fVAC IPDP.

OPWFlfi,5W4!,1 OPUFlf operates SW4.

DUM71,5W41,1

R31,00M71,1 R3 is a pair of relays interlocked for switching
SWI31,R31,488VS!A1A (using SWI3 and OPRF61 between normal and alternate
OPRF61,5WI31,1 feeder 480VAC shutdown boards IA14 and 1918,

489VSlBIB,Sul31,1 respectively.
480VSIA1A,R31,SWI31

Al21,R131,5NI51 R12 is relay connecting inverter to instr. power bd.
STAi!NVI,R121,1 STAilNVI is static inverter which needs synch signal
R151,STATINVI,1 from 12fVAC IPDP.

TRIA,R151,1 R15 is relay in 129VAC IPDP.
! TRil,STAi!NVI, Rill TRll is transformer within the 12fVAC vital inverter.

Rift,iR!l,1 R!f is a relay '4ich connects the 12fVAC vital
DUM71,R!fl 1 inverter to the 489VAC shutdoun feeders.
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Rlli,STATINVI,TRll Ril tonnects to alternate path to static inverter.
R91, Rill,1 R9 is relay in 125 VDC vital battery board.
FUSE 81,R91,1

125WBI, FUSE 81,1

Connections from 125WBI for solenoid valve power
125WBI,FUSEAl2,1

125WBI,FUSEB12,1

125WBI,FUSEA!,1

125WBI,FUSEB1,1 |

125WBI,FUSEB5,1 !
125WBI,FUSEA5,1 |
125WEl,FUSElfl,1 FUSElf connects to 6.9kv shutdown board control power, unit 1.
125WII, FUSE 2fl.1 FUSE 29 connects to 6.9kv shutdoun board control power, unit 2.

Espanded AND-1) ate input to 125VVB

R81,125WBI,DUMANDill R8 connects 125WB to battery BATI.
DURANDill,125WII,R81

FUSE 61,DUMAND!li, FUSE 51 FUSE 6 connects 125WB to auxillary 488VAC Doards.

FUSE.51,00MANDill, FUSE 61 FUSE 5 connects 125WB to normal 480VAC boards.

R41, FUSE 51,1

CH6RI,R41,1 CHSRI is battery charger unich is connected to normal
DUM71,CH6RI,1 400VAC boards (i.e., normal inverter feeder boards).
R51, FUSE 61,1

R71,R$1,1 R7 is normally open and is closed by operator OPRFB
SWI61,R71,1 actiating switch SWI6.
OPRFBI,SWI61,1

CH6RIS,5NI61,1 CHSRI' is spare battery charger.
R61,CH6415,1 R6 is a pair of relays interlocked for suitching
SWI41,R61,4S/VAVIAle b ing SWI4 and OPRF7) between the 2 aux. 499VAC bds.it

OPRF71,SWI41,1

480VA'!! BIB,SWI41,1

480VMIA!A,R61,SWI41

FUSE 71,R81,1

BATI, FUSE 71,1 BATI is battery.

et PS!! **
R1311,PS!!,1 R13 is a pair of relays interlocked for switching
SWI511,R1311R1211 (using SWI5 and OPRF9) between normal and auxillary
OPRF91!,SW1511,1 instrueent power.
Rl611,SWI511,1 R16 is a relay in the 120VAC Instr. Power Dist. Panel.
TRil,R1611,1 TRIA is a transforser which feeds into 12fVAC IPDP.
FUSE 911,TRil,1

i SW411, FUSE 911,1 $54 can cut power to 12fVAC IPDP.
OPNFlf!!,SW411,1 OPWFlf operates $54.
DUM711,SW411,1

R311,DUM711,1 R3 is a pair of relays interlocked for suitching
SWI311,R311,480VS1323 (using SW13 and OPRF6) between norsal and alternate
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OPRF611,SWI311,1 feeder 489VAC shutdown boards lA1A and 181B,
480VSIA2A,5NI311,1 respectively.
48fvStB28,R311,SW1311

'
R1211,R1311,SW1511 R12 is relay connecting inverter to instr. power bd.
STATIMII,R1211,1 STAilWI is static inverter which needs synch signal
R1511,STATIWil,1 from 12fVAC IPDP.
TRIB,R1511,1 R15 is relay in 12fVAC IPDP.
TR!li,STATIWil,R!l!! TRil is transformer within the 12fVAC vital inverter.
R!fil,TRlli,1 Rif is a relay which connects the 12fVAC vital
DUM711,R!f!!,1 inverter to the 489VAC shutdown feeders.
Allli,STAilWil,TRl!! R!l connects to alternate path to static inverter.
R911, Rill!,1 R9 is relay in 125 VDC vital battery board.

Expanded AND-gate input to 125WB
FUSEBII,R911,1

125WBII,FUSEBil,1

Connections froa 125WBil for solenoid valve power
125WBil,FUSEA7,1

125WBil,FUSEB7,11

125WBII,FUSEA4,1

125WBII,FUSEB6,1

125WBil,FUSElfil,1 FUSElf connects to 6.9tv shutdown beard control power, unit 1.,

125WBII, FUSE 2f!!,1 FUSE 2f connects to 6.9tv shutdown board control power, unit 2.
RBII,125WBII,DUMANDill! R8 connects 125WB to battery BATI.
DUMANDilli,125WBII,R811

FUSE 611,00MANDl!!!, FUSE 511 FUSE 6 connects 125WB to auxillary 488VAC boards.

FUSE 511,DUMAND1111, FUSE 611 FUSE 5 connects 125WB to normal 488VAC boards.

R411, FUSE 511,1

; CH6Ril,R411,1 CH6RI is battery charger which is connected to normal
DUM711,CH6Ril,1 400VAC boards (i.e., normal inverter feeder boards).'

R511, FUSE 611,1

R71,R511,1 R7 is noreally open and is closed by operator OPRF8
SWI61,R71,1 actuating switch SWI6.
OPRF81,SWI61,1

CH6RIS,5WI61,1 Ch6RIS is spare battery charger.
R61,CH6RIS,1 R6 is a pair of relays interlocked for switching
SWI41,R61,4BfVAVIA1A fusing SWI4 and OPRF7) between the 2 aus. 480VAC bds.
OPRF71,5NI4!,1

489VAV! BIB,5NI41,1

486VAVIAIA,R61,5NI41

FUSE 711,R811,1

BATil, FUSE 711,1 BAi!isbattery,

se PS!!! se
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R13111,PS!!!,1 R13 is a pair of relays interlocked for switching
SW15111,R13111,R12111 (using SWI5 and OPRF9) betmeen norsal and auxillary
OPRF91!1,SW15111,1 instrueent power.
R16111,5W15111,1 R16 is a relay in the 12fvAC Instr. Power Dist. Panel.
TR2A,Rl6111,1 TRIA is a transforser which feeds into 12fVAC IPDP.

,

FUSE 9111,TR2A,1

SW4111, FUSE 9111,1 SW4 can cut power to 12fVAC IPDP.

OPWFlf!!!,SW4111,1 OPWFlf operates SW4. .

DUM7111,SW4111,1

R3111,DUM7111,1 R3 is a pair of relays interlocked for switching
SWI3111,R3111,480VS2A1A (using SWI3 and OPRF6) between norsal and alternate

OPRF6111,5WI3111,1 feeder 400VAC shutdoen boards lA1A and 1818,

4BfVS2919,5WI3111,1 respectively.
4BfVS2A1A,R3!!!,5NI3111

R12111,R13!!!,5NI5til R12 is relay connecting inverter to instr. power bd.
STAT!Will,R12111,1 STATINV! is static inverter which needs synch signal

R15!!!,STAi!Will,1 fras 12fVAC IPDP.

TR2A,R15!11,1 R15 is relay in 12fVAC IPDP.

TRilli,STATINVIII, Rill!! TRil is transforser within the 120VAC vital inverter.
Rif!!!,TRl!!!,1 R!f is a relay which connects the 12fVAC vital
DUM7111,R!fl!!,1 inverter to the 488VAC shutdown feeders.
Rillli,STAi!WIII,TRl!!! Ril connects to alternate path to static inverter.
R9111,R!ll!!,1 R9 is relay in 125 VDC vital battery board.

Espanded AND-gate input to 125WB
FUSE 8111,R9111,1

125WBill, FUSE 8111,1

125WBIII,FUSElf!!!,1 FUSElf connects to 6.9tv shutdown board control power, unit 1.
125WBill, FUSE 2 fill,1 FUSE 20 connects to 6.9hv shutdown board control poser, unit 2.
R8111,125WBI!!,DURADillll R8 connects 125WB to battery BAi!.
DUMADill!!,125WBitt,R8111
FUSE 6111,DUMADillll, FUSE 5111 FUSE 6 connects 125WB to availlary 486VAC boards.

FUSE 5]II,DUMADillit, FUSE 6111 FUSE 5 connects 125WB to normal 480VAC boards.

R4111, FUSE 5111,1

CH6Rlli,R4111,1 CH6RI is battery charger which is connected to norsal

BUR 7111,CH6 Rill,1 480VAC boards (i.e. normal inverter feeder boards).
R5111, FUSE 6111,1

R711,R5111,1 R7 is normally open and is closed by operator OPRF8

SWI611 R711,1 actuating switch SWl6.

OPRF811,SWI611,1

CH6RllS,SWI611,1 CH6RIS is spare battery charger.

R611,CH6Rl!$,1 R6 is a pair of relays interlocked for suitching
SWI4tl,R611,48fvAV2A1A (using SWI4 and OPRF7) between the 2 aus. 400VAC bds.

OPRF711,SWI411,1

480VAV2819,5NI4!!,1

488VAV241A,R611,5WI411
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FUSE 7111,R0!!!,1
BAllli, FUSE 7111,1 BATI is b.ttery.

** PSIV **
R131V,PSIV,1 R13 is a pair of relays interlocked for switching
SWI5!V,R131V,R121V fusing SWIS and OPRF9) between norsal and auxillary
OPRF91V,SWI51V,1 instrusent power.
R161V,5WI51V,1 R16 is a relay in the 12fvAC Iristr. Power Dist. Panel.
TR28,R16!V,1 TRIA is a transforser which feeds into 129VAC IPDP. -
FUCE91V,TR28,1

SW4!V, FUSE 91V,1 SW4 can cut power to 12fVAC IPDP.
OPWFlflV,SW4!V,1 OPWFif operates SW4.
DUM71V,SW41V,1

R31V,DUM71V,1 R3 is a pair of relays interlocked for switching
SWI31V,R31V,480VS2B2B (using SWI3 and OPRF6) between normal and alternate
OPRF61V,5WI31V,1 feeder 480VAC shutdown boards lAIA and 1818,
480VS2A2A,SWI31V,1 respectively.
48fv52B28,R31V,5WI31V

R12!V,R131V,5NI51V R12 is relay connecting inverter to instr. power bd.
STAi!NVIV,R121V,1 STAi!NV! is static inverter which needs synch signal
R151V,STATINV!V,1 fros 12fVAC IPDP.
TR28,R151V,1 R15 is relay in 12fVAC IPDP.
TRl!V,STATINVIV,Rll!V TRll is transformer within the 12fVAC vital inverter.
Rlf!V,TRl!V,1 Alf is a relay which cont.ects the 12fVAC vital
DUM71V,Riftv,1 inverter to the 488VAC shutdoen feeders.
R!l!V,STATINVIV,TRilV Ril connects to alternate patt' to static inverter.
R91V,RilIV,1 R9 is relay in 125 VDC vital battery board.

Espanded AND gate input to 125WB
FUSE 81V,R91V,1

125WBlV,FU5EBlV,1

125WBIV,FOSElf!V,1 FUSElf connects to 6.9tv shutdown board control power, urit 1.
125WBIV,FF420!V,1 FUSE 20 connects to 6.9tv shutdoen board control power, unit 2.
R81V,125W31V,00MANDil!V RB cor.n cts !?5WB to battery BAi!.
ItVMAND!llV,125WBlV,RBlV

FUSE 61V,DUMANDl'lV, FUSE 51V FUSE 6 connects 125WB to auxillary 480VAC boards.

FUSE 51V,DUMAWD!!!V, FUSE 61V FUSE 5 connects 125WB to norsal 480VAC boards.

| R41V,FilSE51V,1

CH6RIV,R41V,1 CH6RI is battery charger which is connected to normal
DUM71V,CH6RIV,1 486VAC boards (i.e.,norsal inverter feeder boards).

| R51V,F0E61V,1

j R711,R51V,! R7 is norsally open and is closed by operator OPRFB
| SWI611,R711,1 actuating switch Sul6.,

| OPRF811,SWI611,1

| CH6RilS,9WI6!!,1 CH6RIS is spare battery charger,
j R6tl,CH6RllS,1 R6 is a pair of relays interlocked for switching

i

!
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Su!411,R&ll,40fVAV2A1A (using SWI4 and OPRF7) between the 2 aus. 4BfVAC bds.
OPRF711,Su!411,1

4BfvAV2919,$u!411,1

88fv4V2A!A,R611,Sul4Il

.uSE71V,R81V,1

BATIV, FUSE 71V,1 BATI is battery.

ABJACENCY INPUT FDR ELECTRICAL P0gER SIR ORT

BATA FROM TVA Bu6. 15N5ff AND FSAR PP. 8.2-7,8,9

Adjacency input for the electrical poser systes
and its subsystees are input as folloes!

1) Electrical Power Systes
a. Unit i
b. Unit 2

2) Relay interlock connections (e!NRLKG)
3) 250 volt battery boards (25fv8AiB0-)
il 488 volt auxillary building coeson board (4BfVABC-1

Input for each subsystes contains coseents on data sources.

** IN11T I POWER **

Connections bar.k to 6.9KV shutdoen board IBB (69ffvSI'JBl.

R25,489MOV!B29,R56 All R 's are relays. 489MOV!B2B is MOV board 1829.
R24,R25,1

II,R24,1 I- is a component of unknown type.
48fvS!B28,II,R28 489VSIB2B is 489V shutdown board 1928.
R19,480VS!B28,1

TRIB29,R19,1 TR- is a transformer.
R18,TRIB2B,1

69ffVS!BB,Rl8,1 69ffVS!BB is 6.9KV shutdoun board 198.
R56,480M0Vil2B,R25

OPRE42,MIFR2f,1 OPRE42 operates R56 by actuation of MIFR2f.

MIFR28,R56,1 MIFR- is aan. transfer controller for closing relays.
R32,R56,1

12,R32,1

R28,II,480VSIB2B

OPRE37,R28,1

TRIBB,R28,1

R27,TRIBB,1

MIFR14,R27,1

OPRE34,RIFR14,1

69ffVSIBB,R27,1

R26,489MOV! BIB,R33 486MOVlBIB is MOV board 1818.
,

OPRE39,MIFR17,1

MIFR17,R26,1
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R24,R26,1'' .

R33,480MOVlBIB,R26

R32,R33,1

R23,489VAV!BlB,R35 4NVAV!Plk is cont and aus. bldg. vent bd.1918.
MIFR18,R23,1

OPRE40,MIFR18,1

R22,R23,1

I1,R22,I
R35,4NVAVlBIB,R23

R34,R35,1

12,R34,1

R37,480VAV1828,R21

MIFR19,R37,1

OPRE41,MIFR19,1
,

A36,R37,1

12,R36,1
,

R21,489VAVlB28,R37

|
R28,R21,1

II,R2f,8
OPRE38,R29,1

R29,I2,4NVSIBlBi

TRIBB,R29,1'

480VS!Bil,12,R29
R31,480VSlBlB,1

TRIBIB,R31,1

R39,TRIBIB,1 '

69ffvSIBB,R38,1

Eonnections back to 6.9KV shutdoen board IAA (69ffVSIAAl.
R44,480MOVIA2A,R52 480MOVIA2A is MOV board lA2A.'

R43,R44,1

13,R43,1

489VSIA7A,13,R47 488VSIA2A is 489V shutdown board 1A2A.
R38,48fVSIA2A,1

TR:42A,R38,1

h58,TRIA2A,1

6999VS!AA,R58,1 69ffVSIAA is 6.9KV shutdown board lAA.
R52,49fMCVIA2A,R44

MIFR21.,R52,1
l

OrRE48,MIFR26,1

! R51,R52,1

R47,13,48pvSIA2A

| TRIAA,987,1

OPRE47,R47,1

Rf),iRlAA,1 ;
MIFR21,R46,1 1

DPRE43,RlFR21,1

69ffvSlhA,R46,1
R45,4efMOVIA1A,R53 489MOVIA1A is MOV board IA14.
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MIFR24,R45,1 1

OPRE45, TR24,1 I
R43,R45,I J
R53,489MOVIAIA,R45

R51,R53,1

14,R51,1

R42,480VAVIA1A,R55 480VAVIAIA is 489V cont. and aus, bldg. vent bd. lA1A.
RIFR25,R42,1

OPRE46,MIFR25,1

R41,R42,1

13,R41,1

R55,480VAVIA1A,R42

R54,R55,1

I4,R54,1

R48,489VAVIA2A,R57 480VAVIA2A is 480V cont. and aus, bldg. vent bd. IA2A.
R39,R48,1

13,R39,1

R57,4BfVAVIA2A,R48

MIFR27,R57,1

OPRE49,RIFR27,1

R55,R57,1

I4,R$5,1
R48,14,489VSIA1A 489VS!AIA is 4BfV shutcom board 1AIA.
OPRE44,R48,1

TRIAA,R48,1

48fv51AIA,I4,R48

R50,4Bfv51AIA,1

TRIA1A,R58,1

R49,TRIA!A,1

69HVS!AA,R49,1

Connections free offsite and onsite power supplies to 69HVSIBB.

Espanded AND gate for connections to 69ffVSIBB.
R1728,0UMAND28,R1934

R1934,DUMAND28,R1728

DURAND28,DUMAND27,R1914

R1914,00 MAND 27,DURANO28

DUMAND27,69NVSIBB,R1726

R1726,69HVSIBB,00 MAND 27

RIFRI,R1728,AIFR3 AIFR3 is autosatic switch to alternate feeder
AIFR3,R1728,MIFR1

OPRE22,MIFRI,1

Rt724,R1728,69ffVSUB3 69ffv5UB- is 6.9KV utility bus (FSAR p. 8.3-5)
R1728,69ffv5UB3,1 Poser is bi-directional to/ free utility buses. This
69ffv5033,R1728,R1724 pereits interconnection of 6.9KV shutdoan buses.
R2814,69NVSUB3,1

| 8PRB50,69HYSUB3,1 Access to 69NVSUB 's requires 2 op.'s (e.g.,850,022).
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CSSIDI,R2914,1 CSSTDI is common sta. serv. trans. D, sind. I.
161KVBAY4,CSSTDI,1

Ril24,69NVUf!D,R1624 69ffVUB- is 69N volt unit board.
USSilBY,Ril24,1 USSTIBYs unit sta serv. transformer IB, sinding Y.
5NKVBAYa,USSilBY,1 500KVBAYB is 15NKV power line/ conn. to plant,
500KV,500KVBAYB,1 5 NKV is 5fftV source.
OPRE54,5NKVBAYB,AIFR7 Offsite poser is enabled only af ter suitching (FSAR
AIFR7,5ffKVBAYB,0 PRE 54 p. 8.3-1)
R1624,69NYUBlD,Ril24

69ffVUBID,R1724,1

OPRE23,MIFR2,1 '

MIFR2,R1624,AIFR96

AIFR96,Rl624,MIFR2

69NVSBB,R1624,1 69ffVSBB is 6.9KV start bus B.
DUM21,69NYSBB,1

R1612,DUM21,R1514

CSSIBY,R1612,1 CSSTBY is coseon sta. serv. transformer 8, wind. Y.
161tVBAY13,CSSTBY,1 161KVBAY13 is 1161KV poser line/ conn. to plant.
161KV,161KVBAY13,1 161KV is 161KV source.
OPRE55,161KVBAY13,AIFR8 Offsite power is enabled only by switching.
AIFRS,161KVBAY13,0 PRE 55

R1514,DUM21,R1612

CSSTAY,R1514,1

h!FR1,k!514,MIFR4 AIFR- is automatic transfer (auto relay close on UV).
MIFR4,R1514,AIFR1

OPRE24,MIFR4,1

161KVBAY4,CSSIAY,1 161KVBAY4 is 1161Ku power line/ conn. to plant.
OPRE56,161KVBAY4,AIFR9 Offsite power enabled only by suitching.
AIFR9,161KVBAY4,0 PRE 56

161KV,161KVBAY4,1

MIFR5,R1934,1

OPRE25,MIFR5,!

69ffVSUBI,R1934,1

OPRB51,R1934,1

R1934,69NVSUB1,1

R2714,69NVSUBI,1

CSSTCI,R2114,1 LSSTCI is coe. sta. serv. trans. C, mind. I.
161KVBAY13,CSSTCI,1

MIFR6,R1914,AIFR4

AIFR4,R1914,MIFR6

OPRE26,RIFR6,1

, 6ENDSLIBB,Rl914,1 SENDSLIBB is diesel generator IBB.

| SIS!6A,8Unif, SIS!68 Either SISI6 automatically turns on all 6ENDSL's.
l SIS 168,DUMlf, SIS!6A

OPRE27,6ENDSLlBB,00Mlf

,
DUMlf,6ENDSLIBB,0 PRE 27

l
DUMlf,AIFR4,1 . AIFR4 is automatic actuator dependent upon SILO 61C.
R1722,R1726,1

| R1524,69NYUBIC,Ril22 69HVUB- is 69N volt unit board.
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69NVUBIC,R1722,1
OPPE28,MIFR7,1

MIFR7,R152a,AIFR97

AIFR97,R.524,MIFR7

69NYSBA,R1524,1 69NVSBA is 6.9tV start bus A.
BUM 22,69NVSBA,1

Rl512,DUM22,R1614

CSSTAY,R1512,1

R1614,00M22,R1512

CSSTH,Rl614,1

AIFR2,Rl614,MIFR8

MIFR8,Rl614,AIFR2

OPRE29,MIFR8,1

Ril22,69NVUBic,R1524
USST!BY,Ril22,1

Connections free offsite and onsite power supplies to 69ffvSIAA.

Espanded AND-gate for inputs to 69ffVSIAA.
R1718,DUMAND38,R1932

R1932,00 MAND 36,R1718

DUMAND38,DUMAND29,R1912

R1912,DUMAND29,DUMAND38

DUMAND29,69HVS!AA,R1716

R1716,69ffVSIAA,DUMAND29

R1714,R1718,1

R!!!4,69NVUBIB,R1622 69ffVUB- is 69H volt onit board.
USSTIAY, Rill 4,1 USSTIAY is unit sta. serv. trans. 14, wind. Y.
580KVBAY8,USSilAY,1

R1622,69ffVUBil, Rill 4
69ffYUB18,R1714,1

OPRE38,MIFR9,1

MIFR9,R1622,AIFR98

AIFR98,R1622,MIFR9

69ffv5BB,R1622,1

MIFR!f,R1932,1

OPRE31,MIFRif,1

69ffv5UB2,R1932,1

OPRB52,R1932,1

R1932,69HVSUB2,1

R3812,69NVSUB2,1

CSSTDY,R3812,1 CSSTDY is toe. sta, serv. trans. D, sind. Y.
161KVBAY4,CSSTDY,1 ,

MIFRil,R1912,AIFR5

AIFR5,R1912,MIFRil

OPRE32,MIFRll,1

SENDSLIAA,R1912,1 6ENDSLIAA is diesel generator IAA.
OPRE33,6ENDSLIAA,00Mlf

BUMlf,6ENDSLIAA,0 PRE 33

i
i

!
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DUMlf,AIFR5,1
'

MIFR12,R1716,AIFR6

AIFR6,R1716,MIFR12

OPPE34,MIFR12,1

R1712,R1716,69ffVSUB4

R1716,69NVSUB4,1

69NVSUB4,R1716,R1712

R3712,69NVSUB4,1

OPRB53,69NVSUB4,1

CSSTCY,R3712,1 CSSTCY is coe. sta, serv. trans. C, wind. Y.
161KVBAY13,CSSTCY,1

R1112,69NVUBIA,R1522 69 HVUB- is 69N valt unit board.
USSTIAY, Rill 2,1

R1522,69NVUBlA,Rit!2
69NVUBIA,R1712,1

OPRE35,MIFR13,1

MIFR13,R1522,AIFR99

AIFR99,R1522,MIFR13

69ffVSBA,R1522,1

es UNIT 2 POWER se

All coseents (except headers) are Unit I noseclature.

Connections back to 6.9KV shutdown board 2BB (69ffVS2 bbl.

R259,488MOV2B28,R569 All R 's are relays. 4Bi2V!B2B is MOV board 1929.
R248,R258,1

IIB,R248,1 I- is a coeponent of unknocen type.
4NVS2328,I!B,R288 488VS!B2B is 48fV shutdown board 1929.
R198,480VS2828,1

TR2829,R198,1 TR- is a transforcer.
RIBB,TR2B28,1

69ffv52BB,R189,1 69ffVS!BB is 6.9KV shutdom board IIB.
R568,480MOV2B29,R258

OPRE428,MIFR2fB,1 OPRE42 operates R56 by actuation of MIFR28.
MIFR248,R568,1 MIFR- is san, transfer controller for closing relays.
R328,R568,1

128,R328,1

| R288,I!B,4Bfv52B2B

| MIFR158,R28B,1

OPRE378,MIFR158,1

TR2BB,R288,1
l R278,TR2BB,1

| MIFR148,R278,1

OPRE368,MIFR148,1

69ffVS2BB,R278,1

R268,480MOV2 BIB,R338 4BfMOVlBIB is MOV board 1818.
OPRE390,MIFR178,1

;
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MIFR178,R268,1

R243,R268,1

R338,4BfMOV2 BIB,R26B

R32B,R33B,1

R238,488VAV291B,R358 400VAVlBlB is cont. and aus. bldg. vent bd. 1918.
MIFR188,R238,1

OPRE498,MIFR198,1

R228,R23B,1

!!B,R228,1
R35B,480VAV281B,R23B

R348,R358,1

128,R34B,1

R378,480VAV2828,R218

MIFR198,R378,1

OPRE41B,MIFR198,1

R368,R375,1

128,R368,1

R218,480VAV283,R37B

R283,R21B,!

Ill,R298,1
R2VI,128,4BfVS2 BIB

MIFR168,R295,i

DPRE388,MIFR16B,1

TR2BB,R298,1

480VS291B,128,R298

R318,480VS281B,1

TR2818,R31B,1

R30B,TR2Bil,1
69ffv52BB,R308,1

Connections back to 6.9KV shutdown board 2M (69ffVS2M).
R448,48fMOV2A2A,R528 48HOVIA2A is MOV board IA24.
R438,R44B,1

138,R438,1

489VS2A2A,I38,R478 480VSt12A is 488V shutdoen board 1A2A.

R388,480VS2A2A,1

TK2A2A,R388,1

R$88,TR2A2A,1 ,.

69NVS2M,R588,1 6999VSIM is 6.9KV shutdoom board IM.
R52B,48MOV2A2A,R44B

MIFR268,R528,1

OPRE48B,MIFR268,I

R51B,R52B,1

R478,I38,489VS2A2A

MIFR228,R478,1

OPRE478,MIFR228,1

TR2M,R478,1

R46B,TR2M,1

MIFR218,R468,1
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OPRE438,MIFR218,1

69ffv52AA,R468,1

R458,480MOV2A1A,R538 480MOVIA!A is MOV board IAlA.
MIFR248,R458,1

OPRE458,MIFR24B,1

R438,R45B,1

R538,488MOV2A!A,R45B

R519,R53B,1

I48,R518,1
R423,48fvAV2A!A,R558 480VAVIA!A is 489V cont, and aus. bldg. vent bd. IAIA.
MIFR258,R428,1

OPRE468,MIFR25B,1

R418,R423,1

138,R418,1

R553,488VAV2A1A,R42B

R548,R558,1

I48,R54B,1

R409,489VAV2A2A,R578 480VAVIA2A is 488V cont. and aux. bldg. vent bd. IA24.
R398,R4fB,1

138,R39B,1

R578,480VAV2A2A,R4fB

MIFR278,R578,1

OPRE498,MIFR278,1

R558,R573,1

148,R558,1

R48B,149,489VS2A1A 480VS!AIA is 48fV shutdown board 1A1A.
MIFR238,R4BB,1

OPRE448,MIFR23B,1

TR2AA,R48B,1

4BfVS2AIA,I4B,R40B

R508,489VS2A1A,1

| TR2A1A,R588,1

l R498,TR2AIA,1

| 69ffv52AA,R498,1

Eonnections from offsite and onsite power supplies to 69 HVS2BB.

Espanded AND-gate for connections to 69ffv52BB.
RIB 28,DUMAND22B,R1938

R1938,DUMANO228,R1829

DUMAND228,DURAND218,R1924

R1914,DUMAND21B,DUMND22B

DUMAND218,69ffv52BB, RIB 26

R1826,69ffvS2BB,DUMND218

- MIFRIB, RIB 28,AIFR3B MMB is autosatic suitch to alternate feeder
AIFR39,R1828,MIFillB

OPRE228,MIFRil,1

R1824,R1828,69ffVSUB3
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69HVSUB3, RIB 28,R1824

R1828,69NVSUB3,1

R2814,69NVSUB3,1

OPRB5fB,69ffVSUB3,1
,

R1224,69NVUB2D,R1634 69NVUB- is 69N volt unit board. I

USST28Y,R1224,1 USSilBY= unit sta, serv. transformer 18, sinding Y.
MN6EN2,USST28Y,5HKVBAY4 Unit 2 nut. gen. sodelled as enabled.
50fKVBAY4,USST2BY,MN6EN2 5NKVBAYB is 1 5ffKV power line/ conn. to plant, ;

5NKV,5ffKVBAY4,1 5fftv is 580KV source.
OPRE548,5ffKVBAY4,AIFR7B Transfer to offsite requires switching.
AIFR78,50fKVBAY4,0 PRE 54B

R1634,69ffVUB2D,R1224

69ffVUB2D,R1824,1

OPRE238,MIFR28,1

MIFR2B,R1634,AIFR968

AIFR968,R1634,MIFR2B

69ffVSBB,R1634.1 69 NVSBB is 6.9KV start bus B.
MIFR5B,R1938,1

OPRE258,MIFR58,1

69ffv5UB1,R1938,1

OPRB51B,R1938,1

R1938,69NVSUB1,1

MIFR6B,R1924,AIFR4B

AIFR48,R1924,MIFR&B

OPRE26B,MIFR69,1

6ENDSL2BB,R1924,1 6ENDSLIBB is diesel generator 188.
OPRE278,6ENDSL2BB,DUM1f

DUMlf,6ENDSL2BB,0 PRE 278

DUMlf,AIFR48,1

Rl822,R1826,1

R1534,69NWB2C,R1222 69NVUB- is 6?ff volt unit board.
OPRE288,MIFR78,1

MIFR78,R1534,AIFR978

AIFR978,R1534,MIFR7B

69ffv5BA,R1534,1 69ffVSBA is 6.9KV start bus A.
R1222,69NVUB2C,R1534

69ffVUB2C, RIB 22,1

USST2BY,R1222,1

Connections froe offsite and onsite power supplies to 69NVS2AA.

Espanded AND gate for inputs to 69ffVS2AA.
R1518,DUMAND428,R1936

R1936,DUMAND428,R1818

DUMAND42B,DUMAND323,R1922
'

R1922,DUMAND32B,DUMIJiD42B

DUMAND329,6999VS2AA, RIB 16

R1816,69NVS2AA,DURANO328

RIBl4,R1818,1

_
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R1214,69NVUB28,Rl632 69ffVUB- is 69ff volt' unit board.
'

l

USSi2AY,R1214,1 USSilAY is unit sta serv. trans, lA, mind. Y. 1

56KVBAY4,USST2AY,MN6EN2

MN6EN2,USST2AY,5fRVBAY4

R1632,69HVUB28,R1214

69ffVUB2B,RIBl4,1

OPRE388,MIFR98,1

MIFR98,R1632,AIFR9BB

AIFR9BB,R1632,MIFR9B

69ffv5BB,R1632,1

MIFRifB,R1936,1

OPRE318,MIFR!fB,1

69HVSUB2,Rif36,1

OPRB528,R1936,1

R1936,69NVSUB2,1

MIFRllB,R1922,AIFR5B

AIFR58,R1922,MIFRilB

OPRE32B,MIFRilB,1

GENDSL2AA,R!l22,1 6ENDSLIAA is diesel generator IAA.

OPRE33B,6ENDSL2AA,Dit!!f

DUMlf,6ENDSL2AA,0 PRE 33B

DUMlf,AIFR59,1

MIFR128, RIB 16,AIFR68

AIFR&B, RIB 16,MIFR128

OPRE348,MIFR128,1

RIB 12, RIB 16,6999VSUB4

RlB16,69HVSUB4,1

69ffVSUB4,R1816, RIB 12

OPRB539,69ffVSUB4,1

R1212,69ffVUB2A,R1532 69NVUB- is 69H volt unit board.
USST2AY,R1212,1

R1532,69NVUB2A,R1212

69ffVUB2A, RIB 12,1

OPRE359,MIFR13B,1

MIFR13B,R1532,AIFR99B

AIFR998,R1532,MIFR138

69ffv5BA,R1532,1
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ADJACENCY INPUT DATA FOR RELAYS

DATA FROM TVA 45- SERIES

Only controls of rays in Unit I were modelled.

This model is based upon interpretation of schesatics of relay
control hardware that appear on numerous siring diagrass in
the 45- series of TVA drawings. The model represents a relay
which is normally open and is given either an automatic or
manually generated signal tc close.
This particular relay does not have a backup supply to the

,

normal control power.

se R28 es

C0!LIZl,R28,1 COILIZl, when energized with control power, eHects closure
EINRLKl9,C0!LIZl,1 of R28. EINRLK19 is an interlock between this relay

and R19. Type of interlock = E (E = electrical, M = sechanicall.
AIFRIZ1,C0!Lill,MIFRll! AIFRl!! is hardware used to automatically actuate C0!Lill.
IAIFRill,AIFRIZl,1 AIFRill is supported by sonitoring instrueentation IAIFRIZl.
OPUFill,AIFRIZl,1 OPWFl!! is operator who fails by not enabling AIFRill.
DUM4YS,AIFRill,1 BUM 4YS is normal control power. This is the normal

control power source for hardware supported by this bus (489VSli2Bl.
MIFRIZl,COILIZl,AIFRIZl MIFRlZ1 is hardware needed to manually actuate C0lllll.
OPRFlII,MIFRIZl,1 OPRFlZ1 is remote OP who uses MIFRill.
IMIFRIZl.0PRFill,1 DP uses IMIFRZ1 instrueentation to determine need to
DUM4YS,MIFRill,1 actuate.

ADJACENCY INPUT DATA FOR RELAYS

DATA FROM TVA 45- SERIES

This model is based upon interpretation of schematics of relay
control hardware that appear on numerous miring diagrass in
the 45- series of TVA drawings. The model represents a relay
which is normally open and is given either an autosatst or
manually generated signal to close.
This particular relay does not have a backup supply to the
normal control power.

es R29 es

C0!Ll!2,R29,1 COILIZ2, when energized with control power, effects closure
EINRLK31,ColLlZ2,1 of R29. EINRLK31 is an interlock between this relay

and R31. Type of interlock = E (E = electrical, M eechanical).
AIFRIZ2 C0!Ll!2,MIFRl!2 AIFRIZ2 is hardware used to automatically actuate C0!LlZ2.
IAIFRIZ2,AIFRIZ2,1 AIFR112 is supported by sonitoring instrueentation IAIFRIZ2.

1
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OPWIZ2, AIFRIZ2,1 OPWIZ2 is operator who f ails by not enabling AIFRlI2.
M 4YR,AIFRIZ2,1 DUM4YR is norsal control poser. This is the normal

control power source for hardware supported liy this bus (480VSIBIB).
MIFRl:2,00!Ll!2,AIFRil2 MIFRIZ2 is hardware needed to manually actuate ColLIZ2.
OPRF1 MIFR8'',1 OPRFl!2 is remote OP uho uses MIFRl!2.
IMIFR1 .GRF122,1 OP uses IMIFRZ2 instrueentation to determine need to
DUM4YR,.IFRIZ2,1 actuate.

ADJACENCY INPUT DATA FOR RELAYS

DATA FROM TVA 45- SERIES

This sodel is based upon interpretation of schesatics of relay
control hardware that appear on numerous miring diagrass in
the 45- series of TVA dramings. The model represents a relay
which is normally open and is given either an automatic or
manually generated signal to close.
This particular relay does not have a backup supply to the
normal control poser.

u R47 en
CDILIZ4,R47,1 C0!LIZ4, when energized with control power, effects closure
EINRLK38,00lLIZ4,1 of R47. EINRLK38 is an interlock between this relay

and R38. Type of interlock = E (E = electrical, M = sechanice').
AIFRIZ4,C0!Ll!4,MIFRIZ4 AIFRl!4 is hardware used to autoeatically actuate C0!Ll!4.
IAIFRIZ4,AIFRl!4,1 AIFRl!4 is supported by sonitoring instrumentation IAIFRIZ4.
OPflI4,AIFRIZ4,1 OPflZ4 is operator who f ails by not enabling AIFRlI4.
DUM4YV,AIFRl!4,1 DUM4YV is normal control power. This is the normal

control power source for hardware supported by this bus (480VS!A24).
MIFRIZ4,C0!LIZ4,AIFRIZ4 MIFRlI4 is hardware needed to manually actuate ColLIZ4.
OPRFlI4,MIFRlI4,1 OPRFlZ4 is remote OP uho uses MIFRIZ4.

| IMIFRIZ4,0PRFl!4,1 OP uses IMIFRZ4 instrumentation to determine need to
| M 4YV,MIFRIZ4,1 actuate.

i

|
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ADJACENCY INPUT N TA FOR RELAYS
I

DATA FROM TVA 45- SERIES

This model is based upon interpretation of schesatics of relay
control hardware that appear on cuserous wiring diagrass in
the 45- series of TV4 drasings. %e model represents a relay
which is normally open and is given either an automatic or
sanually generated signal to close.
This particular relay does not have a backup supply f a the
norsal control power.

se R48 et
C0!LIZ4,R48,1 00!LIZ4, when energized with control poser, effects clnsure
EINRLK58,00lLIZ4,1 of R48. EINRLK58 is an interlock between thic relay

and R5S. Type of interlock = E (E = electrical, M = sechanical).
AIFRIZ4,00!L!!4,MIFRIZ4 AIFRl!4 is hardsare used to automatically actuate C0lLlZ4.
IAIFRil4,AIFRIZ4,1 AIFRIZ4 is supported by sonitoring instrueentation IAIFP.!!4.
OPWFlI4,AIFRIZ4,1 DaFlI4 is operator who fails by not enabling AIFRil4.

Norsal control. power connectica to battery bords
DUMPWRZ4,AIFRIZ4,1 DUMPWRZ4 is normal control power. This as the normal

control power source for hardware supported by this bus (4BfVSIA1A). '
- R5Z4,DUMPWRZ4,R6Z4 R5Z4 and R6Z4 are relays in batt. bd.'s I and III.

FUSElfill,R5Z4,1
R6Z4,00MPWRZ4,R5Z4

FUSElff,R6Z4,1

SWI4Z4,R6Z4,1

0FSF824,5NI4Z4,1 OPRFBZ4 enables alt. feeder for normal control power.
NCONFWRIZ4,0PRFBZ4,1 NCONPWRIZ4 is instr. that OP- needs to know to switch

to alternate feeder to norsal control power.

MIFRIZ4,C0!LIZ4,AIFRIZ4 MIFRl!4 is hardware needed to manually actuate C0lLIZ4.
OPRFl!4,MIFRIZ4,1 OPRFlI4 is remote OP who uses MIFRIZ4.
IMIFRl!4,0PRFl!4,1 OP uses IMIFRZ4 instrumentation to determine need to
DUMPWRZ4,MIFRl!4,1 actuate.

|

|

|

|
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ADJACENCY INPUT DATA FOR RELAYS

DATA FROM TVA 45- SERIES

This model is based upon interpretation of schesatics of relay
control hardware that appear on numerous viring diagrass in
the 45- series of TVA drawings. The model represents a relay
which is normally open and is given either an automatic or
sanually generated signal to close.
This particular relay does not have a backup supply to the
aorsal control power nor is it interlocked with another relay.

se R27 as

COILIZ5,R27,1 00!LIZ5, when energized with control power, effects closure
AIFRlI5,00!LIZ5,MITRl!5 AIFRIZ5 is hardware used to automatically actuate C0!LIZ5.
!AIFRIZ5,AIFRIZ5,1 AIFRIZ5 is supported by sonitoring instrumentation IAIFRIZ5.
OPUFlI5,AIFRIZ5,1 OPWFlI5 is operator who fails by not enabling AIFRl!5.
DUMIT,AIFRIZ5,1 DUM4T is normal control power. This is the normal

control power source for hardware supported by this bus (69 N VS!IB).
MIFRIZ5,ColLIZ5,AIFRIZ5 MIFRIZ5 is hardware needed to manually actuate C0!LIZ5.
OPRFlZ5,MIFRIZ5,1 OPRF1Z5 is remote OP uho uses MIFRIZ5.
IMIFRIZ5,0PRFlI5,1 OP uses IMIFRZ5 instrumentation to determine need to
DUM4T,MIFRIZ5,1 actuate.

ADJACENCY INPUT DATA FOR RELAYS

DATA FROM TVA 45- SERIES

This model is based upon interpretation of schesatics of relay
control hardware that appear on numerous viring diagrass in
the 45- series of TVA drawings. The model represents a relay
which is norsally open and is given either an automatic or
manually generated signal to close.
This particular relay does not have i backup supply to the
normal control power nor is it interlocted with another relay.

es R46 et

| C0!LIZ6,R46,1 COILIZ6, when energized with control power, effects closure
l AIFRIZ6,00!LIZ6,MIFRIZ6 AIFRIZ6 is hardmare used to automatically actuate COILIZ6.

IAIFRIZ6,AIFRil6,1 AIFRIZ6 is supported by sonitoring instrumentation IAIFRl!6.
OPWFl!6,AIFRIZ6,1 OPUFlI6 is operator who fails by not enabling AIFRIZ6.
DUM4S,AIFRIZ6,1 DUM4S is normal control power. This is the normal

control power source for hardware supported by this bus (bus).
[ MIFRIZ6,C0!LIZ6,AIFRl!6 MIFRl!6 is hardware needed to manually actuate COILIZ6.
'

OPRFl!6,MIFRIZ6,1 OPRFlZ6 is reeote OP uho uses MIFRIZ6.

| IMIFRIZ6,0PRFlI6,1 OP uses IMIFRZ6 instrumentation to determine need to
'

DUM4S,MIFRIZ6,1 actuate.

r

!
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ADJACENCY INPUT DATA FOR RELAYS

DATA FROM TVA 45- NRIES

This model is based upon interpretation of schesatics of relay
control hardware that appear on numerous miring diagrass in
the 45- series of TVA dramings. The model represents a relay
which is noreally open and is given either an automatic or
aanually generated signal to close.

** R1728 **
Coll!!7,R1728,1 C0!LIZ7, when energized with control pomer, effects closure
EINRLK1726,00!LIZ7,1 of R1728. EINRLl726 is an interlock between this relay

and R1726. Type of interlock = E (E = electrical, M = sechanical).
AIFRIZ7,C0!L1Z7,MIFRlI7 AIFR!l7 is hardmare used to automatically actuate C0!Ll!7.
IAIFRil7,AIFRIZ7,1 AIFRlI7 is supported by sonitoring instrueentation IAIFRIZ7. i

OPWFlI7,AIFRl!7,1 OPWFl!7 is operator who f ails by not enabling AIFRIZ7.

BUM 3T,AIFRlI7,1 DUM3T is noreal contrcl power. This is the noreal
control power source for hardmare supported by this bus (699fvSII8).

MIFRIZ7,00!LIZ7,AIFRIZ7 MIFRIZ7 is hardmare needed to sanually actuate C0!Ll!7.
OPRFlI7,MIFRl!7,1 OPRFlI7 is remote OP who uses MIFRl!7.
IMIFRl!7,0PRFlI7,1 DP uses IMIFRZ7 instrumentation to determine need to
DUM3T,MIFRIZ7,SWIIZ7 actuate. swill 7 enables energency Dackup) power.
DUM4T,SWIl!7,1 DUM4T is energency (backup) power. This is the

,

eeerg, con. power source for hardmare supported by this bus (69ffVSIBB).
SullI7,MIFRl!7,9UM3T Manual transfer can use norsal or energency power.

ADJACENCY INPUT DATA FOR RELAYS

i
DATA FROM TVA 45- SERIES

This model is based upon interpretation of schesatics of relay
control hardmare that appear on nuserous miring diagrass in'

the 45- series of TVA drawings. The model represents a relay
uhich is normally open and is given either an autosatic or
sanually generated signal to close.

** R1934 **
C0IllI8,R1934,1 C0!Ll!8, when energized with control power, effects closure,

EINRLK1726,C0lLl!8,1 of R1934. ElWRLK1726 is an interlock between this relay

and R1726. Type of interlock = E (E = electrical, M = sechanicall.
AIFRl!8,ColLl!8,MIFRl!8 AIFRl!8 is hardmare used to automatically actuate COllllB.
IAIFRil8,AIFRl!8,1 AIFRIZ8 is supported by sonitoring instrueentation IAIFRIZ8.
OPWFl!8,AIFRIZ8,1 DPWFlI8 is operator who fails by not enabling AIFRIZ8.

BUM 3T,AIFRl!8,1 DUM3T is norsal control power. This is the noreal
control poner sotrce for hardmare supported by this bus (69ffVS!ll).

C-78

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



MIFRIIB,00!LIZ8,AIFRIZ8 MIFRlIB is hardware naeded to aanually actuate COILIZB.
OPRF1ZB,MIFRl!B,1 OPRFIIS is reente DP who uses MIFRIZ8.
IMIFRil8,0PRFilB,1 OP uses IMIFRIB instrueentation to determine need to
DUM3T,MIFRIZB,SWIlZ8 actuate. SWIl!8 enables seergency (backupt power.
BUM 4T,5W!!!8,1 DUM4T is energency (backup) power. This is the

energ. con. powr source for hardware supported by this bus (69ffVSilBl.
SWilIB,MIFRllB,9UM3T Manual transfer can use normal or energency power.

ADJACENCY INPUT DATA FOR RELAYS

DATA FROM TVA 45- SERIES

This model is based upon interpretation of schesatics of relay
control hardware that appear on numerous siring diagrass in
the 45- series of TVA drawings. The model represents a relay
which is normally open and is given either an autoeatic or
aanually generated signal to close.

es R1914 es

C0!Ll!9,R1914,1 C0!LIZ9, when energized with control power, effects closure
EINRLK1726,00!LIZ9,1 of R1914. EINRLK1726 is an interlock between this relay

and R1726. Type of interlock = E (E = electrical, M = sechanical).
AIFRIZ9,C0!Lil9,MIFRIZ9 AIFR1Z9 is hardware used to automatically actuate C0!LIZ9.
IAIFRl!9,AIFRIZ9,1 AIFRIZ9 is supported by sonitoring instrumentation IAIFRIZ9.
OPWFlZ9,AIFRIZ9,1 OPWFlI9 is operator who fails by not enabling AIFRIZ9.
PUM3T,AIFRIZ9,1 DUM3T is normal control power. This is the normal

control power source for hardware supported by this bus (69ffVS!B8).
AIFRil9,00!LIZ9,AIFRIZ9 MIFRIZ9 is hardware needed to sanually actuate C0!LIZ9.
OPRFII9,MIFRIZ9,1 OPRFlZ9 is resote OP who uses f|IFRIZ9.
IMIFRIZ9,0PRFil9,1 OP uses IMIFRZ9 instrumentation to determine need to
DUali,MIFRl!9,5WIlZ9 actuate. SWI!Z9 enables energency (backup) power.
DUM4T,5WIlI9,1 DUM4T is energency (backup) power. This is the

energ con. power source for hardware supported by this bus (6999VS!IB).
SWIIZ9,MIFRIZ9,DUM3I Manual transfer can use normal or energency power.

t

!

|
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ADJACENCY INPUT DATA FOR RELAYS

l
DATA FROM TVA 45- SERIES |

This model is based upon interpretation of schesatics of relay
control hardware that appear on nuserous miring diagrass in
the 45- series of TVA drawings. The model represents a relay
which is normally open and is given either an automatic or
manually generated signal to close.

** R1932 en
C0!LIZlf,R1932,1 C0!LIZlf, when energized with control power, effects closure
EINRLK1718,00lLIZlf,1 of R1932. EINRLXt718 is an interlock between this relay

and R1718. Type of interlock = E (E = electrical, M = sechanical).
AIFRIZlf,C0!Lillf,MIFRillf AIFRIZif is hardmare used to automatically actuate ColLIZlf.
IAIFRIZlf,AIFRIZ1f,1 AIFR!Zlf is supported by sonitoring instrumentation IAIFRIZif.
OPWFlIlf,AIFRlZlf,1 OPWFl!!f is operator who f ails by not enabling AIFRl!!f.
DUM35,AIFRIZlf,1 DUM3S is normal control power. This is the normal

control power source for hardware supported by this bus (69ffvSIAA).
MIFR!Ztf,00lL!!!f,AIFRillf MIFRl!!f is hardware needed to sanually actuate COILillf.
OPRF1Zif,MIFRillf,1 OPRFillf is reente OP who uses MIFRl!!f.
IMIFRIZlf,DPRFlZlf,1 OP uses IMIFRZlf instrumentation to determine need to
DUM3S,MIFRIZ1f,SWI!Zlf actuate. SNIlltf enables energency (backup) power.
DUM45,5WI!!!f,1 DUM45 is energency (backup) power. This is the

energ. con. power source for hardware supported by this bus (69ffvS!AA).
SWIIZlf,MIFRl!!f,DUM35 Manual transfer can use normal or energency power.

ADJACENCY INPUT DATA FOR RELAYS

DATA FROM TVA 45- SERIES

This model is based upon interpretation of schesatics of relay
control hardware that appear on nueerous miring diagrass in
the 45- series of TVA drawings. The model represents a relay
chich is coreally open and is given either an automatic or
manually generated signal to close.

et R1912 et
C0lLIZil,R1912,1 C0lll!!!, when energized with control power, effects closure
EINRLK1718,ColLl!!!,1 of R1912. EINRLK1718 is an interlock between this relay

and R1718. Type of interlock = E (E = electrical, M = sechanical).
AIFRillt,COILIZll,MIFRill! AIFRIZil is hardware used to autosatically actuate COILIZil.
IAIFRl!!!,AIFRl!!!,1 AIFRIZil is supported by sonitoring instrueentation IAIFRlIll.
OPWFilli,AIFRIZil,1 OPUFilli is operator who f ails by not enabling AIFRIZll.
DUM35,AIFRillt,1 CUM 3S is normal control power. This is the normal

control power source for hardware supported by this bus (69ffVS!AA).
MIFRIZil,C0!LIZil,AIFRill! MIFRIZl! is hardware needed to sanually actuate Collt!!!.

!
|
!
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!

0FRFlZil,MIFRll!!,1 OPRFilli is remote OP who uses MIFR!Ill.
IMIFRilli,0PRFilli,1 OP uses IMIFRZil instrueentation to determine need to
DUM35,MIFRill!,5NIllt! actuate. Sull!!! enables energency (backup) power.
DUM4S,SWIllli,1 DUM45 is energency (backup) power. This is the

energ. con. power source for hardware supported by this bus (69NVS!AA).
SWI!!!!,MIFRIZll,DUM3S Mancal transfer can au normal or energency power.

ADJACENCY INPUT DATA FOR RELAYS

OATA FROM TVA 45- SERIES

This model is based upon interpretation of schesatics of relay
control hardware that appear on numerous viring diagrass in
the 45- series of TVA drawings. The model represents a relay
which is normally open and is given either an automatic or
sanually generated signal to close.

## R1716 se

C0lllll2,R1716,1 C0!Lill2, when energized with control power, effects closure
EINRLKl718,C0lLill2,1 of R1716. EINRLK1718 is an interlock between this relay

and R1718. Type of interlock = E (E = electrical, M = sechanicall.
AIFRl!!2,C0lllll2,MIFRill2 AIFRlZ12 is hardware used to autoaatically actuate COILl!!2.
IAIFR!ll2,AIFRIZ12,1 AIFRIZ12 is supported by sonitoring instrueentation IAIFRll!2.
OPNFlZ12,AIFRlll2,1 OPNFl!!2 is operator who fails by not enabling AIFRIZ12.
DUM35,AIFRill2,1 DUM3S is normal control power. This is the normal

control power source for hardmare supported by this bus (69NVSIAA).
MIFRl!!2,00llill2,AIFRill2 MIFRlZ12 is hardware needed to aanually actuate Collill2.
OPRFill2,MIFR!ll2,1 OPRFl!!2 is reeote OP sho uses MIFRIZ12.
IMIFRl!!2,0PRFill2,1 OP uses IMIFRZ12 instrueentation to determine need to
DUM35,MIFRIZ12,SWIlll2 actuate. Su!!!!2 enables energency (backup) power.
DUM45,5WIlll2,1 DUM4S is energency (backup) power. This is the

energ. con. power source for hardware supported by this bus (69 N VSIAA).
| SNIlZ12,MIFRIZ12,DUM3S Manual transfer can use normal or energency power.

|
|

) ADJACENCY INPUT DATA FOR RELAYS

DATA FR06 TVA 45- SERIES

This model is based upon interpretation of schesatics of relay
control hardware that appear on nuserous miring diagrass in
the 45- series of TVA drawings. The model represents a relay
which is normally open and is given either an automatic or
sanually generated signal to close.

** R1624 **
C0!Lill3,R1624,1 C0!Lill3, when energized with control power, effects closure
EINRLKil24,ColLill3,1 of R1624. EINRLKil24 is an interlock between this relay
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and Ril24. Type of interlock = E (E = electrical, M = sechanicall.
AIFRill3,C0llill3,MIFRIZ13 AIFRIZ13 is hardmare used to automatically actuate C0!LIZ13.

IAIFRIZ13,AIFRill3,1 AIFRIZ13 is supported by sonitoring instrumentation IAIFRill3.
OPWFill3,AIFRl!!3,1 OPWFill3 is operator who fails by not enabling AIFRIZ13.
250VTBDI,AIFRill3,1 25fvTBDl'is 25fy d.c. turbine bldg. dist. board 1. This

connection couldn't be found in available enterial. it is assumed
based upon syssetry niih R1622.

MIFRIZ13,00!Lill3,AIFRIZ13 MIFRIZ13 is hardeare needed to maiivally actuate C0!LIZ13.

OPRFill3,MIFRIZ13,1 OPRFl!!3 is resote GP who uses MIFRIZ13.
IMIFRIZ13,0PRFill3,1 OP uses IMIFRZ13 instrueentation to determine need to
250VTBDI,MIFRIZ13,5NIlZ13 actuate. Sull!!3 enables eeergency (backupt power.

25fv7BD2,5W!!Zl3,1 250VTBD2 is 25fv d.c. turbine bldg. dist. board 2. This
connection couldn't be found in available eaterial, it is assumed
based upon syneetry with R1622.

SWI!!!3,MIFRIZ13,25fv7B01 Manual transfer tsn use normal or energency pomer.

ADJACENCY INPUT DATA FOR RELAYS

DATA FROM TVA 45- SERIES

This model is based upon interpretation of schesatics of relay
control hardware that appear on numerous viring diagrass in
the 45- series of TVA drawings. The model represents a relay
which is noreally open and is given either an automatic or
manually generated signal to close.

se R1524 et
C0!Ll!!4,R1524,1 C0!Lill4, when energized with control power, effects closure
EINRLKil22,Collill4,1 of R1524. EINRLKil22 is an interlock between this relay

and Ril22. Type of interlock a E (E = electrical, M = sechanicall.
AIFRill4,C0!Lill4,MIFRill4 AIFRill4 is hardware used to autoeatically actuate ColLill4.
IAIFRIZ14,AIFRl!!4,1 AIFRIZ14 is supported by sonitoring instrumentation IAIFRIZ14.
OPWFill4,AIFRill4,1 DPWFl!!4 is operator who falls by not enabling AIFRIZl4.
250VTBD2.AIFRIZ14,1 250VTBD2 is 25fv d.c. turbine bldg. dist. board 2. This

connection couldn't be found in available saterial. It is assueed
based upon syssetry with R1522.

MIFRIZ14,C0!Lill4,AIFRill4 MIFRl!!4 is hardware needed to manually actuate C0!Lill4.

OPRFlZ14,MIFRil!4,1 OPRFill4 is reeote DP who uses MIFRill4.
IMIFRIZ14,0PRFill4,1 OP uses IMIFRZ14 instrueentation to determine need to
250VTBD2 MIFRill4,Sulill4 actuate. SullIl4 enables energency (backupt pomer.
250VTBDI,SWIl!!4,1 258VTBD1 is 25fy d.c. turbine bldg. dist. board 1. This

connection couldn't be found in available eaterial. It is assumed
based upon syneetry wif.h R1522.

SWI!!!4,MIFRIZ14,258VTBD2 Manual transfer can use normal or energency power.
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ADJACENCY INPUT DATA FOR RELAYS j

M TA FROM TVA 45- SERIES

This model is based upon interpretation of schesatics of relay
,

| control hardware that appear on numerous wiring diagrass in
the 45- series of TVA drawings. The model represents a relay
which is normally open and is given either an automatic or
sanually generated signal to close.

** R1622 **
COILIZ15,R1622,1 C0lLIZ15, when energized with control power, effects closure
EINRLKill4,C0!LIZ15,1 of R1622. EINRLKill4 is an interlock between this relay

and R1114. Type of interlock = E (E = electrical, M = sechanical).
AIFRl!!5,C0lllll5,MIFRIZ15 AIFRIZ15 is hardware used to automatically actuate CGILIZ15.
IAIFRlll5,AIFRll!5,1 AIFRIZ15 is supported by sonitoring instrumentation IAIFRill5.
OPNFlIl5,AIFRl!!5,1 OPWFlZ15 is operator who f ails by not enabling AIFRIZ15.
250VTBD2,AIFRIZ15,1 25fvTBD2 is 25fr d.c. turbine bldg. dist. board 2.
MIFRIZ15,00lllll5,AIFRIZ15 MIFRl!!5 is hardware needed to manually actLate C0lLIZ15.
OPRFlZ15,MIFRill5,1 OPRFl!!5 is remote OP who uses MIFRl!!5.
IMIFRIZ15,0PRFlZ15,1 OP uses IMIFRZl! instrueentation to determine need to
25fvTBD2,MIFRIZ15,5WIlll5 actuate. SWIlll5 enables eeergency (backup) power.
25fvTBDI,5WIlZ15,1 25fviBD1 is 25fy d.c. turbine bldg. dist. board I.
SWIlZ15,MIFRlZ15,25fvTBD2 Itanual transfer can use normal or energency power.

ADJACENCY INPUT DATA FOR RELAYS

N TA FROM TVA 45- SERIES

This model is bpsed upon interpretation of schesatics of relay
control hardmare that appear on numerous viring diagrass in
the 45- series of TVA drawings. The model represents a relay
which is normally open and is given either an automatic or
manually generated signal to close.

** R1522 et

| C0lllZl6,R1522,1 C0!Li!!6, when energized with control power, effects closure
EINRLKill2,C0!LIZl6,1 of R1522. ElletLKill2 is an interlock between this relay

and Rlil2. Type of interlock = E (E = electrical, M = sechanicall.
AIFRl!!6,C0lLl!!6,MIFRill6 AIFRIZi6 is hardware used to automatically actuate Collill6.
IAIFRIZi6,AIFRIZi6,1 AIFRl!!6 is supported by sonitoring instrueentation IAIFRl!!6.

| OPWF1Zi6,AITR!ll&,1 OPWFille is operator who f ails by not enabling AIFRIZi6.

| 250VTBDI,AIFRl!!6,1 250VTIOl is 25fv d.c. turbine bldg. dist. board 1.
l MIFRIZl6,00!Lill6,AIFRl!!6 MIFRlIl6 is hardware needed to manually actuate C0lLIZl6.

OPRFll!6,MIFRl!!6,1 DPRFlZl6 is reente DP uho uses MIFRill6.
IMIFRl!!6,0PRFill&,1 OP uses IMIFRZl6 instrumentation to determine need to
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250VTBDt MIFhill6,SNIlll6 actuate. SNIlll6 enables energency (backup) power.
25fviBD2 SNiill6,1 25fviBD2 is 25fv d.c. turbine bldg. dist. board 2.
SNIlll6,MIFRl!!6,25fviBD1 Manual transfer can use normal or energency power. )

|

d ADJACENCY OF INTERLOCKS TO RELAYS

The following is a list of the interlock connections between
redundant relays. Each interlock is of the fore elNRLKf, where
e is the type of control signal /pomer (E= electrical, Meeechanical)
and I is an identifier. The identifier was chosen as the number
of the I normally closed relay that is connected to the interlock.
The modelling of the interlocks reflects the possibility that
certain f ailures of the interlock say cause those breakers connected
to it to f ail to perfore the task they are designed for. The
picture below illustrates this direct causality.

The input is broken into two groups. The first corresponds to the
intericcks complementing those in the above unit models.
The second group are the pairs associated with breakers not unit modelled.

EINRLKl9,R19,1

EINRLK31,R31,1 Inte-lock!
EINRLK38,R38,1 O( ---0 ------- >0
EINRLK58,R50,1 Relay 1 ! Relay 2
EINRLK1726,R1726,1 (KC) 1 (NOl

EINRLKl718,R1718,1 t!/

EINRLKil24,Ril24,1 O

EINRLKil22,Ril22,1 Relay 3
EINRLKill4, Rill 4,1 (NO)

EINRLKill2,R!ll2,1 Digraph of connection of interlock to
three interlocked relays

MI K K35,R23,1
MINRLK35,R35,1

MINRLK33,R26,1

MINRLK33,R33,1

MINRLK21,R37,1

MINRLK21,R21,1

MINRLK55,R42,1

MINRLK55,R55,1

MINRLK53,R45,1

MINRLK53,R53,1

MINRLK44,R52,1

MINRLK44,R44,1

MINRLK25,R$4,1

MINRLK25,R25,1
,

MINRLK48,R57,1

MINRLK40,R48,1
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ADJACENCY INPUT FOR 258 VOLT D.C. BATTERY BOARD UNIT MODEL

DATA FROM FSAR FI6. 9.2-12,13

This battery board supplies DC power to the 25fv turbine
building distribution boards.

Connections to the turbine boards
R14ZA,25fviBDI,R16ZA 250VTBD1 is 256 volt turbine bldg. dist. board 1.
R16ZA,258VTBDI,R14ZA R14ZA is norsal path and R16ZA is alternate path to 25fviBDI.
FUSE 2f3ZAl,R14ZA,1

FUSE 203ZA2,R16ZA,1

MIFR4ZA,R16ZA,1 MIFR- is manual transfer hardware which OPRF4ZA uses to
OPRF4ZA,MIFR4ZA,1 enable the alternate path to the 25fviBDI.

R15ZA,250VTBD2,R17ZA 250VTBD2 is 256 volt turbine bldg. dist. board 2.
R17ZA,258VTBD2,R15ZA R15ZA is norsal path and R17ZA is alternate path to 25fvTBD2.
FUSE 204ZA2,R15ZA,1

FUSE 2f4ZAl,R17ZA,1

MIFR5ZA,R17ZA,1

OPRF5ZA,MIFR5ZA,1

** 250VBATBD1 **

Connection from panel 2 sain bus to the trains leading to 250VTBD's.
CON!!Al, FUSE 2f3ZAl,1 CON- is an elettrical contact.
R2f3ZAl,CONilA1,1

259VBBIAl,R293ZAl,1 250VBBIAI is the bus in panel 2 which feeds the fuses.

CON 22Al, FUSE 2f4ZAl,1

R284ZAl, CON 22A!,1

250VBBZAl,R204ZAl.1

DUMAND1ZAl,258VBBZAl,R295ZAl

TMOT2ZAl,DUMANDilAl,R286ZAl TMJT- is a thereal sagnetic overturrent trip.

Inputs to 250VIBZAl follos. There are three inputs: a 25fv battery
and a battery charger, both of which each board has, and a shared
battery charger. Since the shared charger is not part of the
unftsodel,itispla:viattheendofthisadjacencyinput.

Battery input
R!f4ZAl,TMOT2ZAl,1

SemillAl,Rif4ZAl,1 SimillAl is a 1000 aap shunt.
FUSElfilAl,SHNT!ZAl,1

25fv8ATIAl,FUSElf!ZA!,1250VBATZAl is 250 volt battery.

Charger (not shared)
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R266ZAl,DUMANDilAl,TMOT2ZAl

TMOT3ZAl,R286ZAl,1

FUSE 286ZAl,TMOT3ZAl,1

TMOTIZAl, FUSE 206ZAl,1

R2ZAl,TMOTl!A!,1

CHR6RilA!,R2ZAl,1 CHR6Rl!Al is 25fy batt. charger; not safety related (15E500-2).
TMOT7ZAl,CHR6Rl!A1,1

R3ZAl,TMOT7ZAl,1

R4ZAl,R3ZAl,R5ZAl R4ZAl and R5ZAl are relays to redundant poner supplies to Citt6RilA1.

MINRLK2ZA1,R4ZAl.1 MINRLK2ZA1 is the sechanical interlock between R4ZAl and R5ZA1.
Rif!Al,R41Al.1
480VABCA,R!flAl.1 488VABCA is normal power to ClftGRIZAl.

R5ZAl,R3ZAl,R4ZAl

MINRLK2ZAl,R5ZAl,1

MIFR22Al,R5ZA1,1

OPRF2ZAl,MIFR2ZAl,1

AllZAl,R5ZAl,1
4BfvSIA1A,RilIAl,1 480VSIA14 is alternate power to ClG6RilAl.

1

** 258VBATiiD2 es
Connection froe panel 2 sain bus to the trains leading to 250VTBD's.

CON!!A2, FUSE 293ZA2,1 CON- is an elsctrical contact.
R203ZA2, CON!!A2,1

25fv8BIA2,R2f3ZA2,1 250VBBIA2 is the bus in panel 2 which ieeds the fuses.

CON 2ZA2, FUSE 264ZA2,1

R284ZA2, CON 2ZA2,1

25fv8BZA2,R294ZA2,1

DUMANDlIA2,250VBBIA2,R2f5!A2

TMOT2ZA2,DUMANDilA2,R296ZA2 TMOT- is a thersal sagnetic overcurrent trip.

Inputs to 250VBBIA2 follow. There are three inputs: a 25fv battery
and a battery charger, both of which eacL board has, and a shared
battery charger. Since the shared charger is not part of the
unit model, it is placed at the end of this adjacency input.

Battery input
Rif4ZA2,TMOT2ZA2,1

SHNillA2,R!f4!A2,1 SHNTIZA2 is a 1968 asp shunt.

FUSElft!A2,SHNillA2,1
250VIATIA2,FUSElfilA2,1250VBATZA2 is 250 volt battery.

Charger (not shared)
R296ZA2,0UMANDi!A2,TMOT2ZA2

TMOT3ZA2,R286ZA2,1

FUSC286!A2,TMOT3ZA2,1

TMOTIZA2, FUSE 2f6ZA2,1

R22A2,TROTilA2,1
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CHR6R1142,R2ZA2,1 CHR6 RIZA 2 is 25fv batt. charger; not safety related (15E5ff-2).
TMOT7ZA2,CHR6 RIZA 2,1

R3ZA2,TMOT7ZA2,1

R4ZA2,R3ZA2,R5ZA2 R4ZA2 and R5ZA2 are relays to redundant poner supplies to Cl#6Ri!A2.
MINRLK2ZA2,R4ZA2,1 MINRLK2ZA2 is the sechanical interlock between R4ZA2 and R5ZA2.
R!flA2,R41A2,1

480VABCB,Rlf!A2,1 480VABCB is normal power to CiftGRilA2.
R52A2,R3ZA2,R4ZA2

MINRLK2ZA2,R5ZA2,1

MIFR2ZA2,R5ZA2,1

OPRF22A2,MIFR2ZA2,1

RillA2,R5ZA2,1
480VS2A1A,RilIA2,1 480VS2A!A is alternate power to C)ft6R!lA2.

Connection froe shared charger's output relays to both bat. bd.'s.
R295ZA2,250VBBZA2,DUMANDi!A2

TMOT4ZA2,R295ZA2,1

FUSE 205ZA2,TMOT4ZA2,1

RilA2, FUSE 205ZA2,1 RIZA 2 is a relay which enables power to flou to 250VBATIA2 froe
the shared charger. The charger is normally not connected to
either of the battery boards.

MINRLK!!A,RilA2,1 These three lines are the connection between the shared and
TMOT5ZA, RIZA 2,1 unique components. Shared components end in -ZA, unique in -ZA2.
MIFRl!A, RIZA 2,1

Connection froe shared charger's output relays to both bat. bd.'s.
R205ZAl,250VBBIAl,DURANDlIAI

TMOT4ZAl,R2052Al,1

FUSE 295ZAl,TMOT4ZAl,1

RllAl, FUSE 295ZAl,1 RIZAl is a relay which enables power to flow to 25#VBATIAI from
the shared charger. The charger is normally not connected to
either of the battery boards.

MINRLKilA,RllAl,1 These three lines are the connection between the shared and
TMOT5ZA,R1ZAl,1 unique components. Shared components end in -IA, unique in -IAl.
MIFRl!A,Rl!Al,1

Charger (shared);

OPRFlIA,MIFRIZA,1

R6ZA,TMOT5ZA,1,

| CHR6RSIA,R6ZA,1 CHRSRSIA is the shared charger. It is modelled as being able
TMOT&IA,CHR6RSIA,1 to support both battery boards simultaecesly by itself.
R7ZA,TMOT62A,1

R8ZA,R7ZA,R9ZA R8ZA and R9ZA are relays that enable the redundant power supplias

; MINRLK3ZA,R82A,1 to the shared charger. They are interlocked by MINRLK3!A.
.

R12ZA,R82A,1
I

480VASCB,R12ZA,1 480VABCB is the 486v aus, bldg. cose. board, bus B.
R9ZA,R7ZA,R8ZA

MINRLK3ZA,R9ZA,1

MIFR3ZA,R9ZA,1
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OPRF3ZA,MIFR3ZA,1

R13ZA,R9ZA,1

4afvS!B2B,R13ZA,1 488VS!B2B is 488v shutdoen board 1828.

Input to 4N volt auxillary bldg. coseon board ITVA BNG. 15E5ff-Il
The board is coeprised of tuo busses.

MIFR31,R3,1 R3 (N01 connects Bus A to Bus I shen closed.
OPRE2,MIFR31,1 OP- is operator who uses san. air 31 hardware to close R3.
480VABCB,R3,1 4BfVA K B is 488 volt aus. bid coes. board bus B.
R1,R3,1 To connect ultimate sources to sleks.
R1,4BfVABCB,R3 R1 is relay in path fros 6.9tv ceae. bd. B.
TRBABC R1,1 TRBABC is transformer.

R2,TRBABC,1

49HVCBB,R2,1 69ffvCBB is 69H volt coeson board B.
R1626,69NVCBB,R1216

6999VSBB,R1626,1 69ffYSBB is 49N volt start board B.
R1216,69NVCBB,R1626

AIFR9,R1216,MIFR38 AIFR- is automatic breater closing hardware.
MIFR30,R1216,AIFR9 MIFR- is manual breater closing hardware.
OPREl,MIFR38,1 OPREI is operator who actuates with MIFR30.
USST2AY,R1216,1 USST2AY is unit station service transformer 2A, ainding Y.
R3,480VABCB,RI

4BfVABCA,R3,1 488VABCA is 488 volt aux. bid. coes. board bus A.
R4,R3,1 To connect ultimate sources to sinks.
R4,488VABCA,R3

TRAABC,R4,1 TRAABC is transformer.
R5,TRAABC,1

69ffVCBA,R5,1 69ffvCBA is 69N volt coseon board A.
R1526,69HVCBA,Ril26

,

69ffVSBA,R1526,1 69NVSBA is 69H volt start board A.
R!l26,69HVCBA,R1526

USST!BY,Ril26,1 US3TIBY is unit station service transformer IS, winding Y.
AIFR!f,Ril26,MIFR32 AIFR- is automatic breaker closing hardeare.
MIFR32,Ril26,AIFRif MIFR- is manual breaker closing hardmare.
OPRE3,MIFR32,1 OPRE3 is operator who actuates with MIFR32.

R3,489VABCA,R4

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

ONSITE,6ENCSLIBB,1

.

DNSITE,6ENDSLIAA,1
'

ONSITE,6ENDSL2BB,1

DNSITE,6ENDSL2AA,1
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ONSITE,m6EN2,1

0FFSITE,161KV,1

0FFSITE,5NKV,1

DPRREMOTE,0 PRE 42,1

OPRREMTE,0 PRE 37,1

OPRREMOTE,0 PRE 34,1

OPRREMTE,0 PRE 39,1

OPRREMOTE,0 PRE 40,1

OPREMOTE,0 PRE 41,1

OPRREMOTE,0 PRE 38,1

OPRREMOTE,0 PRE 48,1

GPRREMOTE,0 PRE 47,1

OPRREMOTE,0 PRE 43,1

DPRREMOTE,0 PRE 45,1

GPRREMOTE,0 PRE 46,1

OPRREMOTE,0 PRE 49,1

OPREMOTE,0 PRE 44,1

OPRREMOTE,0 PRE 22,1

OPRREMOTE,0 PRE 54,1

OPRREMOTE,0 PRE 23,1

OPRREMOTE,0 PRE 55,1

OPRREMOTE,0 PRE 24,1

OPRREMOTE,0 PRE 56,1

OPRREMOTE,0 PRE 25,1

OPREMOTE,0 PRE 26,1

OPRREMOTE,0 PRE 27,1

OPRREMOTE,0 PRE 28,1

OPRREMOTE,0 PRE 29,1

OPRREMTE,0 PRE 38,1

OPRREM0iE,0 PRE 31,1

OPRREMOTE,0 PRE 32,1

OPRREMOTE,0 PRE 33,1

OPRREMOTE,0 PRE 34,1

DPRREMOTE,0 PRE 35,1

OPRREMOTE,0 PRE 423,1

GPRREMOTE,0 PRE 378,1

OPRREMOTE,0 PRE 368,1

OPRREMOTE,0 PRE 399,1

OPRREMOTE,0 PRE 4fB,1

OPRREMOTE,0 PRE 418,1

OPRREMOTE,0 PRE 388,1

OPRREMOTE,0 PRE 488,1

DPRREMOTE,GPRE473,1

OPRREMOTE,0 PRE 438,1

OPRREMOTE,0 PRE 458,1

OPRREMOTE,0 PRE 468,1
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OPRREMOTE,0 PRE 498,1

OPRREMOTE,0 PRE 448,1

OPREMOTE,0 PRE 228,1

OPREMOTE,0 PRE 54B,1

OPRREMOTE,0 PRE 23B,1

OPREMOTE,0 PRE 258,1

OPRREMOTE,0 PRE 268,1
|OPREMOTE,0PK278,1

OPRREMOTE,0PK288,1

GPRREMOTE,0 PRE 305,1

OPRREMOTE,0 PRE 318,1

OPRREMOTE,0 PRE 328,1

OPRREMOTE,0PK338,1

OPRREMOTE,0 PRE 348,1

OPRREMOTE,0 PRE 355,1

SPRREMOTE,0rRE2,1

OPRREMOTE,0PREl.1

OPRREMOTE,0 PRE 3,1

OPREMOTE,OPRF7S,1

OPRREMOTE,0PRF45,1

OPRREMOTE,0PRF65,1

OPRREMOTE,0PRF85,1

OPRREMOTE,0PRF55,1

OPRREMOTE,0PRF7T,1

OPRREMOTE,0PRF4T,1

OPRREMOTE,0PRF6T,1

OPRREMOTE,DPRF8T,1

OPRREMOTE,0PRF5T,1

0FtREMOTE,0PRF40,1

GPRREMOTE,0PRF60,1

OPRREMOTE,0PRF5U,1

OPRREMOTE,0PRF4V,1

OPRREMOTE,0PRF6V,1

OPRREMOTE,0PRF5V,1

OPRPEMOTE,0PRF7YR,1

OPRREMOTE,0PRF4YR,1

OPRREMOTE,0PRF6YR,1

OPRREMOTE,0PRF8YR,1

OPRREMOTE,0PRF5YR,1

OPRREMOTE,0PRF97.1 '

OPRREMOTE,0PRF7YS,1

OPRREMOTE,0PRF4YS,1

OPRREMOTE,0PRF4YS,1

OPRREMOTE,0PRF8YS,1

OPRREMOTE,0PRF5YS,1

OPRREMOTE,0PRF7YV,1

OPRREMOTE,0PRF4YV,1

OPRREMOTE,0PRF6YV,1

GPRREMOTE,0PRFBYV,1
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f,

n, e .
,

I

-

i. |
~

\r.5 ,
'

_1 %r,

#
, OP1 REMOTE,0PRF5YV,!

OfRREM0fE,0PRF7VT,1*

OPRREMOTE,0PRF4fT,1.

S OPRREMOTE,0PRF6YT,11

OPRREMOTE,0PRF8Yi,1*

,
OPRREMTE,0PRF5Y1,1

OPRREMOTE,OPRF91;I
'

OPR; EMOTE,0PRF61,1n

OPRREMOTE,0PRF81,1
,

OPRREMOTE,0PRF71,1
! OPRRCMOTE,0PRF911,1s.

\ OPRREMOTE,0PRF611,1

OPRREMOTE,0PRF9111,1'' '

OPRREMOTE,0PRF6111,1

OPRREMOTE,0PRFBII,:

OPRREMOTE,0PRF711 lg
0PRREMOTE,0PRF91V,1

OPRREMOTE,0PRF61V,1
'

OPRREMOTE,0PRFill,1

OPRREMOTE,0PRFl!2,1

OPRREMOTE,0PRFl!4,1s

OPRREMOTE,0PRF8Z4,1

(PRREMOTE,0PRFl!5,1

CPRREM0iE,0PTt!6,1-

LP4 REMOTE,0PRFlI7,1

CFRREMOTE,0PRFl!8,1

CPRRf40TE,0PRFlI9,1

OPRPEMOTE,0PRFillf,14

OPRREMOTE,0PRFillt,1

OPRREMOTE,0PRFill2,1

OPRREMOTE,0PR/Ill3,1

OPRREMOTE,0PRFill4,'l

DPRREMOTE,0PRFill5,1

OPP 9 EMOTE,0PRFill6,1

OPR'fMOTE,0PRF4ZA,1

| QPRREMOTE,0PRF5ZA,i

| OPRRENQri,0PRF2ZAl,1

| .0PRREMOTE,0PRF2ZA2,1
*

OPRRENTE,0PRFilA,1

DPR9tM072,0PRF3Z4,1

! OPRREMOTE,0PRR6291,1

OPRKMOTE,0PRR6296,1
' '

'
0FRNMOTE,JRR62d6,1

I OPRfsM0iE,0PRR63156,1

OPRREMOT2,0PRR63157,1, ,

OPRREMOTE,0PRR7923,1

OPRfDOTE,0PRR7913,1.

OPRh'MD:E,0PRR7814,1

OPRREMOTE,0PRR7018,I ' , ;
,

i

'
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OPRREMOTE,0PRR7926,1

OPRREMOTE,0PRR7027,1

OPRREMOTE,0PRR7828,1

DPRREMOTE,0PRR7029,1

OPREMOTE,0PRR7064,1

OPRREMoff,0P:!R7874,1

OPRREMOTE,0PRR7076,1

OPRREMOTE,0PRR7878,1

OPRREMOTE,0PRR7fl95,1

OPREMOTE,0PRR78196,1

OPRREMOTE,0PRR709,1 ,

OPREPOTE,0PRR7818,I |
OPRREMOTE,0PRFIRA,1 i

OPRREM0iE,0PRFIR8,1

OPRREMOTE,0PRFIRC,1

QPRREMOTE,0PRFIRD,1

OPRLOCR,0PRA2,1

0Fwt0CR,0PRA8,1

OPRLOCR,0PRA6325,1

OPRLOCR,0PRA6326,1

OPRLOCR,0PRA6339,1

DPRLOCAL,0PRA6348,1

OPRLOCAL,0PRA&338,1

OPRLOCR,0PRA6342,1

OPRLOCR,0PRA&341,1

OPRLOCAL,OPRA62135,1

OPRLOCAL,0PRA62136,1

OPRLOCAL,0PRA62133,1

OPRLOCAL,0PRA62132,1

OPRLOCAL,0PRA2Y,1

OPRLOCAL,0PRAlY,1

OPRLOCAL,OPR958,1

OPRLOCAL,0PRB51,1

OPRLOCR,0rRB52,1

OPRLOCAL,0PRB53,1

OPRLOCR,0PRB50B,1

OPRLOCAL,0PRB518,1

OPRLOCAL,0PRB521.1

OPRLOCR,0PRB538,1

OPRLOCAL,0PRC2S,1

OPRLOCAL,0PRC2T,1

OPRLOCR,0PRC20,1

OPRLOCR,0PRC2V,1

OPRLOCAL,0PRC2VR,1

OPRLOCR,0PRC2YS,1-

OPRLER,0PRC2YV,1

OPRLOCAL,0PRC2YT,1

OPRLOCAL 0PRL6291,1
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l

3, ',

, .0PRLOCAL,0PRL6296,1
'

OPRLOCAL,0PE63156,1

J OPRLOCAL,0PRL&315?,1

CPRLOCAL,0PE7823,1

GP7LOCR,0PE7913,1
'

OPRLOCE,0PRL7814,1

GPRt0 CAL,0PE7818,1

OPRLOCE,0PRL7826,1

OPRLDCE,0PRL7827,1

OPRLOCAL,0PE7828,1

DPRLOCAL,0PRL7829,1

OPRLOCAL,0PE7864,1

OPRLOCR,0PE7874,1

OPRLOCAL,0PE7876,1

OPRLOCAL,0PE7078,1

OPRLOCAL,0PE78195,1

OPRLOCAL,0PRL70196,1

OPRLOCAL,0PE709,1

OPRLOCAL,0PRL7818,!

OPRLOCAL,0PRAIRA,I;.
'

OPRLOCAL,0PRAIRI,1

OPRLOCAL,0PRAIRC,1

DPRLOCAL,0PRAIRD,1

OPRMASTER,0PRREMOTE,1

OPRMASTER,0PRLOCAL,I

f,8,f

.

i

,

f
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UNIV MODELS WiICH KRE REPLACE 0 BY EQU8 VALENT CYRCUITS IN TE ADJACENC7 LISTING

ANACEKY IMT Ffqt MTOR OPERATED FLN CNTROL VALVE ali NOIEL

NTA FR M TVA DNS 45N760-63-8

: To create a unique valve, change (VEVE) to valve neeber, POERI
: to sotive power source, SILO 61C1 to logic train, and 8 to component

-: index. Il valve connects to $1LO61C, recove tabs in 'eConnections...'.
! This model is for a valys which sest be opened. If specific valve
: is of saae type, search for all ' closed 0' and 'opent' and delete 't'.

I li specific valve is of the opposite type, search out the nords,
i delete 'I', and replace the words with their complements.

: DELETE ALL LINES BEGINNING WITH *:"

te FCV(VALVE) **

LIEll,FCVIVEVE),1 LIEll is connection free MTil to FCV(VEVE). NOTil,

MOTil,FCV(VALVEl,0PRAll is the notor that soves valve plug FCV(VEVE). IPHAll
DPRAll,FCVIVALVE),MOTil determines uhether FCVIVEVE) is open or closed free
DUM136,0PRAll,1 flou data, valve position indicating lights, and

direction of resistance to cranking of LIKil.
LINFil is the connection free the operator's hand
to the valve plug. Theu valve status parameters
for local OP's are AND-ed inputs to 9(31139.

CONil,M0Til,1 CONil is sire connection, j
SW515,CONil,1 SW519, when closed, allous power to flow to M0ill.

'

VROTil,SW518,1 VROTil is Variable Magnetic Overturrent Trip.
R18,VM0Til,1 Ril is a relay.
POWER 1,RIS,1 POWERI is process electrical power.
VHTRil,MOTil,1 VHTRil is valve heater.
DUM12$,VHTRil,1

FUSE 25,DUM128,FUSEll FUSE 28 is normal control power positive voltage fuse.
IFMRil, FUSE 2$,1 IFMR!l is potential transformer.
IFMR!l, FUSE 3$,1

FUSE 45, FUSE 2$,1 FUSE 46 is normal control poser negative voltage fuse.
IFMR!l, FUSE 46,1

FUSE 39,FUSEll,1 FUSE 39 is auxillary control power neg. voltage fuse.
VROT!$,IFMRil,1

FUSEll,00M128, FUSE 28 FUSEll is auxillary control poser pcs. voltage fuse.
IFMRil,FUSEll,1
swill,FUSEll,1 OPRF39 sanitors with LT5$ the power out of the control
DPRF39,5 Nill,1 power fuse and can use swill to switch to the
LT56,0PRF3l,DUMill auxillary fuse. OPRF3$ also uses reacte valve position
DUM118,0PRF39,LT59 data DUMill to ascertain if valve can be actuated.
C0!Lil,SW518,1 C0!Lil, when energized, closes SW519.

T

SW546,C0lLil,SW556 C0!Lil can be energized iff valve is not fully opent
SW55$,C0!Lil,SW546 as detersin d by sense switch SW569.

LIEll,SW546,1
LIE 18,SW55$,1

SW569,SW559,1 SW558 is pos'n sense suitch (closed iff valve closedt).>

SW566,SW54l,1 SW54l is torque limit suitch (open if f valve opent).
LiitXil,5W569,1
SW915,5W569,DUMAND51$ SWBil is local switch which electrically energizes
DUMAND51$,SW569,SNBil C0!Lil.
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econnections for hardeare connected to S! LOGICS
Indented 1 tab since not used in SIPIS. If used, remove tabs and

indent the 2 lines of code above this insert.
sus 12$,5W561,DUMAND561 SWS12$ closes upon receipt of SILOGIC signal.

01 MAND 561,SE61, sus 126 When SWS12$ is closed, normal control power

FUSE 21,5WS12$,1 floss to SW566 shich closes SW511.

OPWF11,5WA45,1 OPWFil switches SWA41 so that SWS!25 is enabled

SWA48,SWS128,1 to close upon receipt of SILO 61C.

SILO 61Cl,SWS128,1

SWBil,DUMAND561,00 MAND 516

DURAND511 DUMAND561,5NBil

SWC11,DUMAND511,5 Wall SWCll is auxillary remote control switch.
SWAll,DUMAND511,5WCll SWAll is normal remote control switch.

DSilNST,0PRFil,1 DSilNST is safety injection indication instrumentation.

DS!!NST,0PRAll,1 All valve attuating operators need this input to

DSilNST,0PRF28,1 know that injection is necessary.
DS11NST,0PRC11,1

OPRCll,5W911,1 OPRCll is local operator who ascertains valve position

DUM13l,0PRCll,1 by inputs to DUM131 (see consent in 3rd line).

DUM12$,5WBil 1- SWBil is attuator for both norsal and energ. power.

Inputs to DUM13l

LINKil,DUMAND581,DUMAND52$

DUMAN052l,DUMAND58$,LINKil

DUMAND531,DUM135,DUM115

DUM1il,DUM139,DUMAND53l

FDATAlf,DUMAND536,DUMAND581

DUMAt0381,DUMAND535,FDATAll

LT41,DUMAND521,LT3l LT36 and Lill are valve position sensing lights located

LT36,DUMAND529,LT4l next to the valve.

DUM12$,5W536,1 SW536 uses normal or iusillary control power.

SE39,LT3$,1 SW53$ is valve pos'n sense switch (open iff valre not closedt).

LINKit,SE36,1 LINKil is tonnection of valve plug to SW521 - SM6$

DUM121,SE28,1 S E 29 uses normal or auxillary control power.

SW521,LT4$,1 SW525 is valve pos'n sense switch (closed ifi valve closedt).

LINK 19,5W526,1

OPRF21,5WCll,1

FUSEll,SWCil,1 SWCll is attuator for energency control power.

DUM115,0PRF28,1

OPRFil,SWAll,1

FUSE 21,5 Wall,1 SWAll is actuator for normal control power.

DUM11$,0PRFil,1
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Inputs to DUMill
Lill,DUMAND541,LT2l Lill, LT2l are red and green valve plug position
SN53l,Lill,1 indicator lights located in unit sain control roce.
Li28,00 MAND 546,Lill

SN529,LT21,1

DUMAND546,DURAN0576,0PRCil

OPRCll,DUMAND576,DUMAND54$

DUMAND57$,00 MAND 551,0PRAll

DPRAll,DUMAND551,00 MAG 571

DURAND559,00Mllt,FDATAll

FDATAll,DUMlls,DUMAND55$

f,f,9

ADJACENCY I W UT FOR SAFETY INJECTION LO61C

DATA FROM TVA DN6. 47N611-63-1, FSAR FI6. 7.2-1, NESTIN6140VSE DNG. If8D408

Page numbers (e.g. PAGE 1) refer to digraph page number
Only header consents are consistent with two trains. Coseents

on side are in Train A nosenclature only,

et PAGE 1 et

SAFCTY INJECTION S16NAL (SISI CENTRAL LO6IC
1

I
Inputs to DSilNST follow. DSl!NST is the control roos intrumentation !

the operators sonitor to determine if safety injection is needed.
DS11NST is an input to all hardmare which can be used to manually
enable safety injection.
The model is based upon a conversation with a TVA operator and upon
Nestinghouse dag. 198D408. Four parameters are sonitored: Press-
urizer level, steas generator pressure, containment pressure,
and pressurizer pressure. The first 3 parameters are displayed on
PAM recorders, whereas pressuriter pressure is not (based on the degl.
Inputs to the model are 23 transducers and the model consists of
one expanded 23 input AND gate, since no data was available as to
any prioritizing of the data being sonitored.

DPLPAMS,DS11NST,00 MAND 49 DPLPAMS is pressurizer level PM's.
DUMAND40,DSl!NST,DPLPAMS

DLCPPAMS,DURAND40,DURAND41 DLCPPAMS is lower containeent pressure PAM's.
DUMAND41,0UMAND48,DLCPPAMS

DS6PPARS,DUMAND41,DPPINST DS6PPAMS is steae gen, pressure PAM's.
DPPINSi,DUMAND41,DS6PPARS DPPINST is pressurizer press, instrumentation.

C-96
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DUMMD42,DPPINST,P!458

DUMAND43,00 MAND 42,P!457

Pl455A,DURAND43,P!456

PV455A,P!455A,1

PS455,PT455A,1

PI456,DUMAND43,P1455A .-

PY456A,P1456,1

PS456,PY4564,1

P1457,0UMAND42,00MMD43

PY457A,PI457,1

PS457,Pf4574,1

P1458,DPPINST,DUMAND42

PY458A,P1458,1

PS458,Pf458A,1

Inputs to DS6PPAMS

DUMAND44,DS6PPAMS,Pl53&A

DUMAND45,0UMAND44,P1526A

DUP.AND46,DUMAND45,P!546A

DURAND47,DUMND46,P1516A

DUMAND48,DUMAND47,P1545A

DUMAND49,00 MAND 48,P1525A

DUMAND50,DUMAND49,P1535A

DUMAND51,DUMAND5f,P1515A

DUMAND52,buMAND51,PI544A

DUMAND53,DUMAND52,P1534A

P!514A,DUMAND53,P1524A

PY5144,P1514A,1

PS514,Pf514A,1

P1524A,DUMAND53,P1514A

PY524A,P1324A,1

PS524,PY524A,1

P1534A,0UMAND52,00 MAND 53

PY5344,PI534A,1

PS534,Pf5344,1

P1544A,DUMAND51,DUMAND52

PY544A,P!544A,1

PS544,PY5444,1

P1515A,DUMAND58,DUMND51

| PY515A,P!515A,1

i PS515,PY515A,1

! P15354,DUMAND49,DUMAND50

| PY535A PI535A,1

PS535,PY535A,1

P1525A,DUMAND48,DUMND49
;

; PY525A,P1525A,1

PS525,Pf525A,1

P1545A,00 MAND 47,DUMAND48

PY5454,P1545A,1

!

!

l
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PS$45,PY545A,1

P1516A,9UMMD46,00MND47

PY516C,P!516A,1 )
PS516,PY516C,1

P1546A,9UMND45,DURANB46

PY544C,P1544A,1

PS546,PY546C,1

P1526A,9UMMD44,9UMAND45

PY526C,P1526A,1

PS526,PY526C,1

P!536A,DS6PPMS,00MMD44

PY536C,P1536A,1

PS536,PY536C,1

Inputs to DLCPPAMS

DUMAN054,DLCPPMS,P1937

DUMAN055,00 MAN 054,P1936

P1934,00MMD55,P1935

PY934A,P1934,1

PS934,PY934A,1

P1935,0UMAND55,P1934

;. PY935A,P!935,1

PS935,PY935A,1

P1936,DUMAND54,90 MAND 55

PY936A,PI936,1

PS936,PY936A,1

P1937,DLCPPAMS,DUMMD54

PY937A,P1937,1

PS937,PY937A,1

Inouts to DPLPAMS

DUMAND56,IPLPAMS,Ll461

Ll459A.Dul5ND56,LI460A '

LY459C,LI459A,1

LS459,LY459C,1

LT459,LS459,1

PSI,LT459,1 PS- is protection set power supply.
Ll460A,DUMAND56,Ll459A

LY468C,Ll460A,1

LS460,LY460C,1

LT468,LS468,1

PSil,LT468,1
LI461,DPLPAMS,DUMAND56

LY461C,LI461,1

LS461,LY461C,1

LT461,LS461,1

PS!!!,LT461,1
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Train A central logic.
SWIA, SIS!64,1 SulA is SIS actuation suitch. SIS!64 is train A SIS.
AW7A,5NIA,1

SU4A,MD74,1 SN4A, operated by OPNF2f, resets SU!A af ter time delay.
IS!!NST,0PUF2f,1 OPNF2f resets SN!A (i.e., turns of f 515164) on the
CPUF29,5544,1 basis of DSIINST.
SN!A,TIMDEL14,1 TIMDELIA is a 1-2 sinute signal delay.
TINDELI A,MD7A,1

MD7A,0RilA,AND84

MD8A,0Ril A,MD7A

CRilA,MD8A,1

RCTRPI A,MD84,1 RCTRPIA is train A reactor trip signal.
MD84,NOT64,1

NOT64,4NB14,1

Manual safety injection signal actuation logic and connections
of the instrumentation and bistable networks to SU!A.
Netmorts sonitor pressurizer pressure, sain steas lines,
steaa line dif ferential pressure, and hi containeent pressure.

ORIA,5NIA,1

OR1,0RIA,AGIA ORI comes froa manual SIS actuation logic.
ANO!A,0R!A,0R1

SN5,0R1,5N Either SU5 or SU6 can actuate SIS.
IS!!NST,0PRFil,1 OPRFl! knows to sacually actante froe OS!!NST.
OPRFil, SUS,1 OPRFil operates SMS, OPRF12 operates SN6.
SU6,0RI,SW5

ISIINST,0PRF12,1 OPRF12 knows to sanually actuate free DSIINST.
OPRF12,SU6,1

OR2A,MD!A,1 DR2A is junction of all network inputs.
Espanded MD gate of all inputs to OR2A

AND2A,0R2A,DUMAelA ANO2A is junction of all pressurizer pressure inputs.
DUMMDIA,0R2A,AM2A

MD5A,DUMAHlA,9UMANO2A MD5A is junction of all sain steas line inputs.
DUMAND2A.DUMANDIA,AND5A

OR16A,0UMA M 2A,20F3C7A 20F3C7A is hi containment pressure.
20F3C7A,90MMD2A,0R18A

Connections of stras line networks to AN054
NOT4A,A854,1,

| MD44,MI54,1
| OR8A,M944,1

20F4C2A,0R84,20F4C3A 20F4C2A is low steas line pressure.
20F4C3A,0R84,20F4C2A 20F4C3A is steas line lo lo average teeperature.
20F4 CIA,MD4A,1 20F4 CIA is hi stras line flow.

i

|

C-99

.- . _ , , _ _ . - -_ _. . . - - . - - _ _ _



J

Train B central logic.
SulB, SIS!68,1 Su!A is SIS actuation switch. SIS!64 is train A SIS.
AND7B,5 NIB,1

SW48,AND78,1 SN4A, operated by DPWF28, resets SWI A af ter time delay.

OPWF29,5N49,1

Sull,TIMDELIB,1 TIMDEllA is a 1-2 minute signal delay.
TIM 0EllB,AND78,1

MD18,0 Rill, ANDBB

ANDBB,0RllB,MD78

ORill,ANDBB,1

RCTRPlB,ANDBB,1 RCTRPIA is train A reactor trip signal.
MDBB,NOT68,1

NOT68,ANDIB,1

ORIB,5 NIB,1

OR1,0 RIB,MDlB OR1 comes froa manual SIS actuation logic.
ANDlB,0RlB,0R1

OR29,ANDIB,1 OR2Aisjunctionofallnetworkinputs.
Espanded AND gate of all inputs to OR2A

AND28,0R28,DUMANDiB AND2A is junction of all pressurizer pressure inputs.
DUMANDlB,0R2B,AND2B

AND5B,DUMANDlB,DUMAND2B AND5A is junction of all sain steaa line inputs.
DUMAND29,DUMAND)B,AND5B

ORlBB,0UMAND29,20F3C78 20F3C7A is hi containment pressure.
20F3C78,DUMAND28,0RIBB

Connections of stras line networks to AND5A
N0148,AND58,1

AND48,AND59,1

OR5),AND48,1

20F4C2B,0R8B,20F4C3B 20F4C2A is los steas line pressure.
20F4C38,0R8B,20F4C2B 20F4C3A is steam line la lo average tesperature.
20F4CIB,AND48,1 20F4 CIA is hi steaa line flow.

** PA6E 2 **
PRESSUR11ER PRESSURE INSTRUMENTATION AND BISTABLE LOGIC NETWORKS

Train A logic.
NOTIA,AND2A,1 Inputs to AND2A are lo press. pressure and hi

AND3A,NOTIA,1 press. pressure (which has a manual block / reset).
,

NOT2A,AND3A,1 AND3A is connected to block / reset.

SW2A,NOT2A,1 SW2A is block / reset switch.

OPWF13,SN2A,1 OPNF13 operates SW2A.

SW24,0R3A,ANO3A

ANDIA,0R3A,5W2A

OR3A,AND3A,1

NOT3A,AND3A,1 Input ' .!T3A is hi pressarizer press me.
20F3C2A,NOT3A,1

C-l##
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Train B logic.
NOT!B,AND28,1 Inputs to ANB2A are 10 press, pressure and hi
AND38,N0TlB,1 press. pressure (which has a manual block / reset).
NOT28,AND38,1 ANB3A is connected to block / reset.
SN28,NOT28,1 SN2A is block / reset suitch.
OPNFl3,5N28,1 OPNF13 operates SN2A.

SN28,0R38,ANDas

AND38,0R38,5N2B

OR38,AND39,1

NOT38,AND38,1 Input to NOT3A is hi pressurizer pressure.
20F3C28,N0i3B,1

Note on coeponen't nosenclature:
Coeponents are coded with the 6 character label (A1)(A2)(ININ)(A3)
of which the first two characters are the useful descriptors. Al
is the parameter being annitored with P= Pressure, F= Flow, L= level, and
i=Teeperature. A2 is the type of component with B= Bistable,
L= Light, S=Saitch, and i= Transducer.

Espanded 2/3 coincidence gates 20F3C2A and 20F3C2B
PS4558,20F3C2A,PS4568

PS4559,20F3C28,PS456B

PB4558,PS4559,1 Each bistable can be disabled if OPM- switches it to
OPRF455B,PS4558,0PNF14 test mode AND if OPR- f ails to re-enable or if the
OPNF14,PS4558,0PRF455B test mode light f ails to indicate that histable is in
PL455B,0PRF4558,1 test mode.
PS455,PB4558,1

PT455,PS455,1

PSI,PT455,1

PS456B,20F3C2A,FS455B

PS4568,20F3C28,PS455B,

PB4548,PS456B,1

OPRF4568,PS4568,0PNF14

OPNF14,PS456B,0PRF456B

PL4568,0PRF4568,1

PS454,PB4568,1

PT456,PS456,1
'

PSil,PT456,1

| PS455B,20F3C2A,PS457B
'

PS4553,20F3C2B,PS4578

PB4578,PS4578,1 |
OPRF4578,PS4578,0PNF14 ;
OPNF14,PS457B,0PRF4578

i
PL4578,0PRF4578,1 i

PS457,PB4578,1

PT457,PS457,1

PSill,PT457,1
PS4578,20F3C2A,PS4558

PS4578,20F3C28,PS4558,

|
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PS456B,20FX2A.PS457B

PS4%B,20F3C28,PS4578

PS4578,20FX2A PS456B

PS4578,20F3C28,PS4568

20FX1A,ANB2A,1 laput to 2WX1 A is to pressurizer pressi.re.
2WXII,4NB28,1

Espanded 2/3 coincidence gate 20FX14,8
PS457B,20FX1A,PS4558

PS4570,20F3Cll,PS455B

PB4579,PS457D,1

OPRF4578,PS4578,0PW15

OPW15,PS4570,0PtF4578

PL4579,BPRF4578,1

PS457,PB4579,1

PS4550,20F3 CIA,PS4578

PS4550,2W Xil,PS4578
PB4550,PS4558,1 1

OPRF4559,PS4550,0PW15

OPW15,PS4550,0PRF4558

PL4550,0PRF4550,1

PS455,PI4558,1

PS457D,20F3 CIA,PS4MD

PS4570,20F3CII,PS454D

PB4560,PS4560,1

OPRF4560,PS4%I,0PW15

OPW15,PS4540,0PRF454D

PL4560,0PRF4560,1

PS456,PB4560,1

PS456D,20F3 CIA,PS4578

PS456D,20F3CIB,PS4570

PS4550,20F3 CIA,PS456D

PS455D,20F3ClB,PS456D

PS4560,20F3 CIA,PS455D

PS456D,20F3CIB,PS455D

n PAGE 3 **
HI HA!N STEAM LINE FLON INSTRUMENTAil0N AND I! STABLE LOGIC

Expanded 2/4 coincidence gate 20F4 CIA,I. Failure orientation is
based upon f ailure of any three inputs.

OR4A,DUMAND3A,0R$A

OR!A,DUMAND3A,0R4A

BUMAND34,20F4 CIA,0R6A

OR64,20F4 CIA,0UMANO3A

OR4A,DURAND4A,0R5A

OR5A,00 MAND 4A,0R4A

DUMAND4A,20F4 CIA,0R7A

OR7A,20F4 CIA,00MAhD4A

OR44,20F4 CIA,DURANB5A
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BU N D54,20F4 CIA,0R4A

OR64,DU W B54,0R7A

OR7A,00MND54,0R6A

OR54,20F4 CIA,DURANB6A

BU N D6A,20F4 CIA,0R$A

OR6A,DU W D64,0R7A

OR7A,DO W B64,0R6A

OR48,DUMAND38,0R58

OR58,DUMND33,0R4B

DUMAND38,20F4Cll,0R&B
,

DR6B,00F4Cll,DURAND3B

OR48,DUMAND43,0R$8

OR58,DV W D48,0R4B

BUMAND48,20F4CII,0R7B

OR7B,20F4Cll,DU N D4B

OR48,20F4CIB,DU W D5B

BUMND58,20F4Cll,0R4B

OR68,DU N D58,0R78

DR78,DUMAND5B,0R68

OR58,20F4C18,DUMAND6B

DUMAND68,20F4CII,0R5B

OR68,00 MAND 68,0R78

OR78,DUMAND68,0R68

FS5228,0R4A,FS$23B

FS522B,0R48,FS5238i

FB5228,FS5228,1

OPRF522B,FS5228,0PUF15

OPWF15,FS$228,0PRF5228

FL5229,0PRF5228,1

FS522,FB5228,1

FS522,FT522,1

PSI,FT522,1

FS5238,0R4A,FS522B

FS5238,0R48,FS522B

FB523B,FS5238,1

DPRF5238,FS5238,0PUF15

OPWF15,FS5238,0PRF523B

FL523B,0PRF5238,1

FS$23,FB5233,1

FS523,FT523,1

PSil,FT523,1

!
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FS5128,0R54,FS5138

FS$128,0R58,FS$138

FB5128,FS5128,1

OPRF5128,FS5128,0PW15

GPW15,FS5128,0PRF512B

FL5128,0PRF5128,1

*S512,FB5128,1

FS512,FT512,1

PSI,FT512,1

FS$138,0R5A,FS5128

FS$13B,0R53,FS512B

FB5138,F55138,1

OPRF513B,FS5138,0PW15

OPWF15,FS$13B,0PRF5138

FL5138,0PRF5138,1

FS513,FB5139,1

FS513,FT513,1

PSil,Fi313,1

FS532B,0R6A,FS5338

FS5329,0R&B,FS5338

FB5329,FS$328,1

OPRF532B,FS$328,0PWF15

OPNF15,FS5328,0PRF5328

FL5328,0PRF5328,1

FS532,FB5328,1

FS532,FT532,1

PSI,FT532,1

FS5338,0R6A,FS532B

FS5338,0R&B,FS532B

FB5338,FS533B,1

OPRF5339,FS5338,0PWF15

OPW15,FS533B,0PRF533B

FL533B,0PRF5338,1

FS533,FB5338,1

FS$33,Fi333,1

PSil,Fi533,1

FS5420,0R74,FS5438

FS5428,0R79,FS543B

FB5428,FS5428,1

OPRF5428,FS542B,0PWF15

OPW15,FS5428,0PRF5428

FL5428,0PRF5429,1

FS$42,FB542B,1

FS542,FT542,1

PSI,FT542,1

F55439,0R7A,FS542B

FS5438,0R78,FS5428
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F85438,FS$438,1

OPRF543B,FS$438,0PNF15

OPNFl5,FS5438,0PRF543B

FL5438,0PRF5438,1

FS543,FB5438,1

FS543,FT543,1

PSil,FT543,1

~

** PAGE 4 **

LO MIN STEM LINE PRESSURE INSTRUMENTAi!ON AND I! STABLE LOGIC

Espanded 2/4 coincidence gate 20F4C2A. Failure orientation is
based upon f ailure of any three inputs.

PS516A,3UMMD7A,PS$26A

PS5264,00MA87A,PS$16A

DUMAND7A,20F4C2A,PS536A

PS$364,20F4C2A,DURAND7A

PS516A,0UMA084,PS526A

PS$26A,00 MAND 8A,PS516A

DUMAND8A,20F4C2A,PS546A

PS546A,20F4C2A,50 MAW 8A

PS516A,DUMAND9A,PS$36A
'

PS536A,DUMAND9A,PS516A

DUMAND9A,20F4C24,PS$464

PS54&A,20F4C2A,00 MAW 9A

PS526A,DUMANDIf4,PS!I6A,

,
'

PS536A,00dAND!fA.PS526A

DUMANDifA,20F4C2A,PS546A

PS5464,20F4C2A,DUMNDifA

PS516A,00 MAND 78,PS526A

PS526A,0UMAND78,PS516A

luMAG78,20F4C2B,PS536A

PS536A,20F4C28,DUMAW78

PS516A,90MOBI,PS$26A

PS526A,DURAND88,PS5164

luMAND88,20F4C28,PS546A

PS546A,20F4C28,00MADOI

PS516A,00 MAND 98,PS5364

PS534A,DUMAG95,PS$16A

DURAND99,20F4C28,PS546A

PS546A,20F4C28,DUMAND98

PS5264,0UMANDifB,PS$36A

PS$36A,00MANDiff,PS526A

DUMANDlfl 20F4C28,PS546A:

!
PS546A,20F4C28,0UMANDifB

Pl516A,PS$19,1
OPRF5164,PS516A,0PNF16

OPNF16,PS$16A,0PRF516A

|
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PL516A,0PRF516A,1

PS516,P851M,1

Pi516,PS516,1

PSiv,FT516,1

'

P9526A,PS5264,1

OPRF526A,PS5264,0PuFl6

OPuF16,PS$26A,0PRF52M

PL526A,0PRF5264,1

PS526,PB526A,1

Pi326,PS526,1

PSIII,Pi526,1

P9536A,PS5364,1

OPRF536A,PS536A,0PuF16

OPWF16,PS$34A,0PRF536A

PL536A,0PRF536A,1

PS$36,PB536A,1

Pi536,PS$36,1

PS!!!,PT536,1

PB546A,PS546A,1

OPWFl6,PS546A,0PRF546A

OPRF546A,PS546A,0PUF16

PL546A,0PRF546A,1

PS546,Pl546A,1

Pi546,PS$46,1

PSiv,PT546,1

** PAGE 5 **
LO L0 MAIN STEAM LINE Tavg MD MANUAL BLCCK/ RESET LO61C

MD6A,N3T4A,1 Inputs to AMD6A are froe lo la Tavg and bit / reset.
NOT5A,AND6A,1

SN3A,NOT5A,1

OPWFIB,5N3A,1 DPWFIB operates bit / reset suitch SN3A.
$N34,0R94,MD6A

MD64,0R9A,5W3A

DR9A,MD6A,1

20F4C3A,MD6A,1 Input to 20F4C3A is lo lo Tavg.

Espanded 2/3 coincidence gate 20F4C3A

TS4120, M ANDilA,TS4229

154220,00MMD114,TS4120

DUMMDilA,20F4C3A,TS432D

TS4320,20F4C34,00MANDil4

IS412D,DURAND124,iS4220

IS422D,0UMAND12A,TS4120

DUMMD124,20F4C3A,T5442D

IS442D,20F4C34,DUMAND124
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TS412D,DUMM134,TS4329

T5432D,9UMND134,TS4128

BUMuel34,20F4C3A,TS4429

T5442D,20F4C3A,9UMNB134

T5422D,BUMM144,TS4325

TS432D,9UMNB14A,T54229

BUMND144,20F4C3A,TS442D

T54429,20F4C34,9UMM144

AN06B,NOT4B,1 Inputs to ANB64 are free lo la Tavg and blk/ reset.
NOT58,ANB68,!

$N33,NOT58,1

OPNFIB,5N38,1 OPNFIB operates blk/ reset switch SN34.
$N38,0R98,AND6B

AND68,9R9B,5N38

DR99,AND69,1

20F4C38,AND68,1 Input to 20F4C3A is to la Tayg.

Espanded 2/3 coincidence gate 2CF4C3B
TS412D,DUMANDill,TS422D

TS422D,DURANDill,T5412D

DU%NDill,20F4C33,TS4320

TS432D,20F4C3B,DUMANDllB

TS412D,DURAND128,TS422D

TS4220,00Mr.ND128,TS412D

DUMAND128,20F4C38,T5442D

TS4420,20F4C38,DUMND12B

TS412D,00 MAND 138,TS432D

TS432D,DURAND133,TS412D

DUMAND138,20F4C3B,TS442D

iS4420,20F4C38,DUMND133

IS422D,0UMAND14B,TS432D

iS432D,DURAND148,TS4229

DUMANDl4B,20F4C38,TS442D

j iS442D,20F4C38,DUMND14B

T8412D,TS412D,1

OPNF17,iS412D,0PRF412D

DPRF412D,TS412D,0PNF17
i

TL4120,0PRF412D,1
|TS411A,5161,1
|

S!61,TB412D,1 '

TE411A,iS411A,1

| TS4113,S!61,1

$161,T8412D,1

TE4118,TS4119,1

PSI,TE4114,1

PSI,TE4118,1

C-101
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TM228,iS4228,1
OPuF17,iS4229,0PRF4229

OPRF4228,IS4225,0PuF17
'

TL4220,0PRF4228,1

154214,$162,t

5162,134228,1

TE42iA,iS4214,1

iS4210,S162,1
'

- $162,TM229,1

TE4218,TS42il,I,

PS!!,TE4214,1
' PSil,TE4218,1

4

il4320,TS4328,1

OPuF17,TS4328,0PRF4329 I

OPRF4328,TS4320,0PuF17

TL432D,0PRF4329,1,

2

TS4314,5163,1

- SI63,TB4320,1

TE431A,fS431A,1

154319,5163,1

j 5163,TM328,1

TE431B,TS4315,1

PSill,fE4314,1

) PSIII,TE4318,1,

TB442D,TS442D,1

GPuF17,T54420,0PRF4428

| OPRF4420,TS442D,0PUF17

| TL4420,0PRF4429,1
; TS441A,5164,1
'

S164,184420,1

TE441A,TS4414,1

T54418,5164,1,

S164,TB4425,1

TE4418,TS4418,1

PSIV,TE441A,1

; PSIV,TE4418,1

i
!

i

,

4
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n PAGE 6 H
STEM LINE DIFFERENTIAL PRESSURE INSTRUMENTAi!DN 20 IISTABLE LOGIC

Espanded MD-gate for DRIN. Inputs are four 2/3 coincidence gates.
20F3C3A,DUMND15A,20F3C5A

20F3C54,00MND15A,20F3C3A

DUMND15A,00MND16A,20F3C6A

20F3C64,00MND!l.A,0UMND15A

BUMND16A,0RIN,20F3C4A

20F3CSA,0RIBA,00MND16A

20F3C38,DUMND155,20F3C58

20F3C58,DUMMD158,20F3C3B

BUMNDl58,DUMND168,20F3C6B

20F3C68,00MMD168,00 MAND 158

BUMMD168,0RIBB,20F3C48

20F3C48,0RIBB,00MMD16B

Espanded 2/3 coincidence gate 20F3C3A,8
PS514A,20F3C3A,PS$15A

PS514A,20F3C3B,PS515A

PB514A,PS514A,1

OPNFIB,PS$14A,0PRF514A

OPRF514A,PS514A,0PNFIB

PL514A,0PRF514A,1

PS514,PB514A,1

PT514,PS514,1

P1524,PS524,1
,

| PS524,PB5144,1

PSI,PT514,1

PSI,PT524,1

PS515A,20F3C3A,PS$14A

PS515A,20F3C38,PS$14A

P95154,PS515A,1

OPNFlB,PS515A,0PRF515A

OPRF5154,PS$15A,0PNFIB

PL515A,0PRF515A,1

PS515,PB515A,1

P1515,PS515,1

PT535,PS535,1

PS535,PB5154,1

PSil,PT515,1
,

PSil,P1535,11

( PS5144,20F3C3A,PS$16C

! PS$14A,20F3C38,PS$1K
'

PS512,20F3C3A,PS514A

PS$16C,20F3C38,PS$14A

|
PB512,PS$16C,1

OPNFIB,PS516C,0PRF516C
'

OPRF516C,PS516C,OPNFIB

PL516C,0PRF516C,1

I C-!f9

i

!
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PS$16 PB516C,1

Pi516,PS$16,1

PT546,PS546,1
;

PS$46,P95tK,1 |
PSIV,PT516,1

PSIV,PiS46,1

|. PS5154,20F3C34,PS516C
'

PS5154,20FX38,PS$16C
'

PS516C,20FX3A,PS5tM

}
PS51LC,20FX38,PS515A

Espanded 2/3 coincidence gate 20F X54,B
PS534A,20F3C5A,PS515B

PS$344,20F3C58,PS$158

PB534A,PS5344,1

OPW18,PS534A,0PRF5344

OPRF5344,PS534A,0PW18

PL5344,0PRF534A,14

PS$34,PI5344,1

P1534,PS534,1

i Pi544,PS$44,1

PS544,PI534A,1

{ PSI,PT534,1

PSI,PiS44,!!

PS5158,20F3C5A,PS534A,

J- PS$158,20F3C59,PS534A

PB515B,PS$150,1

DPWlB,PS$155,0PRF5158

; OPRF5151,PS5155,0PW18
' PL5150,0PRF5150,1

i PS515,P95158,1

P1515,PS515,1

P1535,PS535,I.,

PS$35,PB5150,1<

' PS!!,PT515,1

PSil,Pi535,1
PS534A,20F3C54,PS$2!,D

; PS534A,20F3C58,PS$260

PB5260,P55260,1

OPW18,PS526D,0PRF526D

.
OPRF5268,PS$260,0PW18

! PL5260,0PRF526D,1

PS$26,P95268,1

P1526,PS526,1

PT534,PS536,1

PS536,PB5269,1
,

! PSill,Pi526,1
PSIII,PT536,1
PS526D,20F3CSA,PS5344

C-lif
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PS5260,2W3C58,PS534A

PS$150,20F3C54,PS$268

PS$158,20F3C58,PS$268

PS$260,2W3C5A,PS5155

PS5268,20F3C58,PS5158

Espanded 2/3 coincidence gate 29FX64,8
PS5348,20FX64,PS5258

PS5348,20FX68,PS$258 ,

PB5340,PS5348,1

OPuFil,PS$340,0PRF5340,

'

OPRF5348,PS5349,0PWIS

PL5348,OPRF5348,1

PS534,PB5340,1

PT534,PS534,1

PT544,PS544,1

PS544,PB5348,1

PSI,PT534,1

PSI,PT544,1

PS525I,20F3C64,PS$348

PS$258,20F3C&B,PS5345,

j PB5258,PS$25I,1

GPWF18,PS5258,0PRF5258

OPRF5258,PS5258,0PNFIB

PL5258,0PRF5258,1

PS525,PB5258,1

PT525,PS525,1

Pi545,PS$45,1

i PS545,P85258,1

| PSil,PT525,1

: PS!!,PT545,1
J PS5348,20F3C&A,PS5160

i
PS534I,20F3C68,PS516D

PB5160,PS5160,1
I

OPUF18,PS5160,0PRF516O

OPRF5160,PS5168,0PWFlO

PL516D,0PRF5168,1<

i PS$16,P85160,1

Pi516,PS516,1

PT546,PS546,1

PS546,PB5160,1

PSIV,PT516,1

PSIV,PT546,1

PS5160,20F3C64,PS534B,

PS5168,20F3C68,PS5348>

PS5258,20FX6A,PS5160.

PS5258,20F3C68,PS$168

PS5160,20F3C64,PS5250 |

PS$160,20F3C68,PS$258

C-ill
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Espanded 2/3 coincidence pte 20F3C4A,8
PS5149,20F3C4A,PS5254

i
PS5148,20F3C48,PS$25A 1

PB5148,PS5148,1

OPuFlB,PS5148,0PRF5148

OPRF5149,PS514B,0PuF1B
.

PL514B,0PRF5148,1

PS514,PB5149,1

Pi514,PS$14,1

P1524,PS524,1

PS524,PB5148,1

PSI,Pi514,1
PSI,PT524,1

PS525A,20F3C44,PS$148

PS525A,20F3C4B,PS5148

PB525A,PS525A,1

OPWFIB,PS5254,0PRF525A

DPRF525A,PS525A,0PUFIB

PL525A,0PRF525A,1

PS545,PB5254,1

P1545,PS$45,1

Pi525,PS525,1

PS$25,PB5254,1

PSII,Pi545,1
PS!!,PT525,1
PS$148,20F3C4A,PS52LC

PS5148,20F3C48,PS526C

PB526C,PS526C,1

OPWF18,PS526C,0PRF526C

OPRF526C,PS5260,0PWFIB

PL5260,0PRF526C,1

PS526,PB526C,1

Pi526,PS526,1

PT536,PS536,1

PS536,PB526C,1

PS!!!,Pi526,1
PSIII,PI536,1
PS526C,20F3C4A,PS514B

PS526C,20F3C48,PS$14B

PS525A,20F3C44,PS526C

PS525A,20F3C4B,PS526C

PS526C,20F3C4A,PS525A

PS526C,20F3C48,PS5254

i

|

1
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HI CONTAllelENT PRESSURE INSTRUMENTATION AND I!3 TABLE LOGIC

Espanded 2/3 coincidence gate 20F3C74,8
PS9!68,20F3C7A,PS1358

PS9368,20F3C78,PS9358

P89368,PS9361,1

OPNF19,PS9368,0PRF9M8

OPRF9M8,PS9368,0PuF19

PL9368,0PRF9M8,1

PS936,PB9368,1

PT936,PS936,1

PS!!,PT9%,1
PS9358,20F3C7A,PS936B

PS935B,20F3C71,PS9368

P99358,PS935I,1

OPuFif,PS9358,0PRF9358

OPRF9351,PS9350,0PUF19,

; PL935B,0PRF9358,1

PS935,PB9358,1

Pi935,PS935,1

PSill,Pif35,1
PS9368,20F3C7#,PS9349

PS9368,20F3C70,PS9348

PB934B,PS9340,1

OPNF19,PS9348,0PRF934B

OPRF9348,PS9341,0PuF19

PL9348,0PRF9348,1

PS934,P99348,1

P1934,PS934,1

. PS!V,Pi934,1

PS9348,20F3C7A,PS9368

PS9348,20F3C78,PS9368

PS9358,20F3C7A,Ph)34B

PS9358,20F3C78,PS934I

PS9348,20F3C7A,PS9358

PS934B,20F3C78,PS9358

f,f,f

1

J

C-Il3

l
. . .. . . - . . . _ _ . - - . - - - - - . . - _ - . --- ..



|
1

|

i

.

APPENDIX D

PROBABILITY DATA BASE

|

!

!
I

D-1

i

. . , . . . _ _ , . . _ . _ . _ _



,

# or
GENERIC FAILURE

C&POPENT TYPE MODES PROBA8ILITY OF EACH FAILURE MCOE

CCP1AA PUMPA 4 0.50E-03 0.10E-04 0.10E-02 0.80E-02
VGA62509 VNO 3 0.14E-07 0.10E-02 0.80E-02
OILC00LS OILCL 1 0.10E-03
VGL553A VNO 3 0.14E-07 0.10E -02 0.80E-02
VGL552A VNO 3 0.14E-07 0.10E-02 0. 80E-02
VGL554A VNO 3 0.14E-07 0.10E-02 0.80E-02
VGL557A VNO 3 0.14E-07 0.10E-02 0.80E-02
CCPIBB PUMPA 4 0.50E-03 0.10E-04 0.10E-02 0.80E-02
VGA62510 VNO 3 0.14E-07 0.10E-02 0.80E-02
OILC00LT OILCL 1 0.10E-03
VGL5538 VNO 3 0.14E-07 0.10E-02 0.80E-02
VGL5528 VNO 3 0.14E-07 0.10E-02 0.80E-02
VGL5548 VNO 3 0.14E-07 0.10E-02 0.80E-02
VGL557B VN0 3 0.14E-07 0.10E-02 0.80E-02
480M0V181B BUS 1 0.32E-09-

SISIGA SIMRLY 2 0.49E-06 0.10E-02
480M0V1A1A BUS 1 0.32E-09
OPWF5S OPW 1 0.10E-02
FUSE 101 FUSE 1 0.11E-08
6900VSIBB BUS 1 0.32E-09
OPWF5T OPW 1 0.10E-02
FUSE 10!V FUSE 1 0.11E-08
FUSE 10!I FUSE 1 0.11E-08
OPWF5U OPW 1 0.10E-02
OPWFSV OPW 1 0.10E-02
CCWPCS PUMPA 4 0.50E-03 0.10E-04 0.10E-02 0.80E-02
CCWPIAA PUMPN0 3 0.10E-04 0.10E-02 0.80E-02
FCV7012 VNO 3 0.14E-07 0.10E-02 0.80E-02
CCHXRC HXR 1 0.23E-05
VB070510 VNO 3 0.14E-07 0.10E-02 0.80E-02
FCV708 VN0 3 0.14E-07 0.10E-02 0.80E-02
CCHXRA HXR 1 0.23E-05
VB170510 VNO 3 0.14E-07 0.10E-02 0.80E-02
FCV7025 VNO 3 0.14E-07 0.10E-02 0.80E-02
VB170505A VNO 3 0.14E-07 0.10E-02 0.80E-02
VB070505 VN0 3 0.14E-07 0.10E-02 0.80E-02
FCV7022 VNO 3 0.14E-07 0.10E-02 0.80E-02
STRAINRIAA STRANR 1 0.80E-02
VB170503A VN0 3 0.14E-07 0.10E-02 0.80E-02

; VC070504 VCAO 1 0.10E-03
STRAINRCS STRANR 1 0.80E-02
VB070503 VN0 3 0.14E-07 0.10E-02 0.80E-02
480VSIA1A BUS 1 0.32E-09
R50 BXRNC 2 0.15E-08 0.10E-02
TRIA1A XFRMR 1 0.72E-07
R49 BKRNC 2 0.15E-08 0.10E-02
480VS181B BUS 1 0.32E-09

'

NOTE: See Page 107 of Volume I for detailed explanation.
_
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R31 BKRNC 2 0.15E-08 0.10E-02
TRIB1B XFRMR 1 0.72E-07
R30 BKRNC 2 0.15E-03 0.10E -02
R2YSWG1 BKRNC 2 0.15E-08 0.10E-02
480VS2B2B 9US 1 0.32E-09
R19B bKRNC 2 0.15E-08 0.10E-02 |

TR2828 XFRMR 1 0.72E-07 |
RISB BKRNC 2 0.15E-08 0.10E-02 '

OPWF5YS OPW 1 0.10E-02
R32 BKRNC 2 0.15E-08 0.10E-02
R33 BKRNC 2 0.15E-08 0.10E-02
R51 BXRNC 2 0.15E-08 0.10E-02
R53 BKRNC 2 0.15E-08 0.10E-02
6900VS2BB BUS 1 0.32E-09
EINRLK31 AXFRA 1 0. 50E-06
EINRLK50 AXFRA 1 0.50E-06
EINRLK1726 AXFRA 1 0.50E-06
EINRLK1718 AXFRA 1 0.50E-06
SIP 1AA PUMPA 4 0.50E-03 0.10E-04 0.10E-02 0.80E-02
OILC00LU OILCL 1 0.10E-03
VGL558A VNO 3 0.14E-07 0.10E-02 0.80E-02
VGL562A VNO 3 0.14E-07 0.10E-02 0.80E-02
VGA170725A VN0 3 0.14E-07 0.10E-02 0.80E-02
SIPIBB PUMPA 4 0.50E-03 0.10E-04 0.10E-02 0.80E-02
OILC00LV OILCL 1 0.10E-03
VGL558B VNO 3 0.14E-07 0.10E-02 0.80E-02
VGL562B VNO 3 0.14E-07 0.10E-02 0.80E-02
VGA170725B VNO 3 0.14E-07 0.10E-02 0.80E-02
VGA63527 VNO 3 0.14E-07 0.10E-02 0.80E-02
VC63526 VCA0 1 0.10E-03
VGA63525 VNO 3 0.14E-07 0.10E-02 0.80E-02
VC63524 VCA0 1 0.10E-03
6900VS1AA BUS 1 0.32E-09
6900VS1BB BUS 1 0.32E-09
FCV1703 VNO 3 0.14E-07 0.10E-02 0.80E-02
FCV17075 VNO 3 0.14E-07 0.10E-02 0.80E-02
FCV1702 VNO 3 0.14E-07 0.10E-02 0.80E-02
EINRLK1726 AXFRA 1 0.50E-06
EINRLK1718 AXFRA 1 0.50E-06 -

FCV63153 VNO 3 0.14E-07 0.10E-02 0.80E-02 -

FCV63152 VNO 3 0.14E-07 0.10E-02 0.80E-02
VC63581 VCAO 1 0.10E-03
FCV6325 VM0A0 6 0.40E-02 0.28E-07 0.10E-02 0.10E-03 0.70E-03 0.80E-02
FCV6326 VM0A0 6 0.40E-02 0.28E-07 0.10E-02 0.10E-03 0.70E-03 0.80E-02
VGA63573 VNC 5 0.10E-07 0.10E-02 0.10E-03 0.70E-03 0.80E-02
FCV6342 VM0AC 6 0.40E-02 0. 50E-07 0.10E-02 0.10E-03 0.70E-03 0.80E-02

t
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FUSEA12 FUSE 1 0.11E-08
FCV6341 VM0AC 6 0.40E-02 0.50E-07 0.10E-02 0.10E-03 0.70E-03 0.80E-02
FUSEA7 FUSE 1 0.11E-08
VC63570 VCNC 1 0.25E-06
FCV6339 VM0A0 6 0.40E-02 0.28E-07 0.10E-02 0.10E-03 0.70E-03 0.80E-02
FCV6340 VM0A0 6 0.40E-02 0.28E-07 0.10E-02 0.10E-03 0.70E-03 0.80E-02
HDR8 PIPE 1 0.15E-07
LCV62136 VM0A0 6 0.40E-02 0.28E-07 0.10E-02 0.10E-03 0.70E-03 0.80E-02
LCV62135 VM0A0 6 0.40E-02 0.28E-07 0.10E-02 0.10E-03 0.70E-03 0.80E-02
SISIGB SIMRLY 2 0.49E-06 0.10E-02
VC63510 VCAO 1 0.10E-03
FCV6322 VNO 3 0.14E-07 0.10E-02 0.60E-02
FCV635 VNO 3 0.14E-07 0.10E-02 0.80E-02
FUSE 20lV FUSE 1 0.11E-08
HOR 6 PIPE 1 0.15E-07
VC63504 VCAO 1 0.10E-03
HDR7 PIPE 1 0.15E-07
HDRS PIPE 1 0.15E-07
HDR4 PIPE 1 0.15E-07
FCV6347 VNO 3 0.14E-07 0.10E-02 0.80E-02
VGA62533 VNC 5 0.10E-07 0.10E-02 0.10E-03 0.70E-03 0.80E-02
VGA62527 VNC 5 0.10E-07 0.10E-02 0.10E-03 0.70E-03 C .80E-02
VC62532 VCA0 1 0.10E-03
VC62525 VCA0 1 0.10E-03
FCV6348 VN0 3 0.14E-07 0.10E-02 0.80E-02

;

1
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The report describes the demonstration of%the Digraph-Matrix Analysis on a Nuclear Power
Plant's High Pressure Safety Injection,Sysp. The demonstration work was beyond the
scope of both the methods and the criteria aged by the NRC to license nuclear power

The analysis discovered components whose failure could jeopardize the Highplants. ,

Pressure Injection System given the postulated accident. All these components hadg

been previously considered both in the safety agalysis and in the litensing review. The
results demonstrate the capability cof Digraph-Matrix Analysis to model an accident
sequence (including front-line systems, support systems, and operator actions) as a

Also, thecontinuously integrated model to discover functiongl systems interactions.
method is scrutable and can be used on a complex sygtem which contains both a large

Volume 1 s the main report and the
Volpme 2 contains the dig (gaphs, adjacency listings, and data

number of components and dependent loops.
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