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ABSTRACT

Spatial and functional coupling (including human actions) of nuclear power
plant systems that lead to interdependencies are - 1led 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, 1oss 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 ogic mode)
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 1istings; and
Appendix D - the data base used for the quantitative analysis.

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

COMPLETE SET OF FAILURE-ORIENTED DIGRAPHS FOR SIPIS.
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Figure B-1. RCS.DAT System Success Criteria For S1 LOCA
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Figure B-18. SILOG7.DAT High Containment Pressure Logic
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APPENDIX C

COMPLETE ADJACENCY INPUT FOR "AFETY INJECTION PUMP SYSTEM



THE FOLLOWING ADJACENCY INPUT LISTING HAS BEEN PARTITIONED. THE
PARTITIONS WERE GENERATED FROM THE UNIT MODELS LISTED ON PAGES
C~5 THROUGH C-93.



The symbols used to represent components in this DMA of the High Pressure
Safety Injection Cystem follow a consistent format.
symbols contain the component identification used in the piping and in-
strumentation diagrams, and electrical line drawings.
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 1ist explains the prefix symbols used throughout this report.

125VvB
480M0OV
480VS
6900VS
BIT
CCHXR
cce
CCPISCORE
cCs
CCwp
CoIL
EINRLK
EPS
FCV

FE
FUSE
HOR
LCv
MINRLK
MOT
oILcooL

OFFSITE
ONSITF

EXPLANATION OF DMA SYMBOL FORMAT

In general, the

125 volt dc vita) Battery Board

480 volt ac Motor Operated Valve Electrical Power Bus

480 volt ac Shutdown Board

6900 volt ac Electrical Power Bus

Boron Injection Tank

Component Cooling Heat Exchanger

Centrifugal Charging Pump

Charging Pump Portion of Safety Injection System
Component Cooling System

Component Cooling Water Pump

Breaker Actuating Coil

Electrical Interlock Transfer Device

Electrical Power System (500 kvac to 480 vac)
¥low Control Valve

In-1ine Flow Meter Orifice

Electrical Fuse

Pipe Header

Level Control Valve

Mechanical Interlock Transfer Device

Motor

Component 011 Cooler Interface with Component
Cooling System

Master Node connected to all Offsite Power Sources
Master Node connected to all Onsite Power Sources

c-3

In some cases, a



OPR

OPRMASTER
OPW
PS

R

RCS

RHR

RWST
SILOGIC
SIP
STPISCORE

SISIG
STRAINR
SW

TR

™

VB

vC

VGA

VGL

Operator Action to Override failed Component
(Operator Right)

Master Node connected to all OPR's

Operator taking incorrect action (Operator Wrong)
Protection Set System (Vital Instrumentation

and Control Power)

Relay

Reactor Cooling System (the Terminal Node)
Residual Heat Removal System

Refueling Water Storage Tank

Safety Injection Logic Actuation System

Safety Injection Pump

Safety Injection Pump Portion of Safety Injection
System

Safety Injection Signal

Strainer

Control Power Switch

Electrical Transformer

In-1ine Temperature Sensor

Butterfly Valve

Check Valve

Gate valve

Globe Valve

Component whose type could not be determined from
the available documentation
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Node! configured for total dependence on autosatic systees by
wnit sodel partitioning FCV's and SILDGIC as follows:
1) FCV's replaced by an OR gat2 with power and signal
as inputs,
2) SILOGIC is replaced with a 3/4 coincidence gate with
the protection sets as inputs.
OPNF28 is not connected to SWA- which can suppress SISIG-.

Break models for both injections systess inserted after
success critieria.

BCA 6/24/83

Unit sodel partitions configured for | local OF and | resote OP.
BCA 7/17/83

RNST crosstie enisle’.
BCA 7/27/83

CRERERRRRR R RN TR RRR RN EP RPN R R R R R

ADJACENCY INPUT FOR FALLURE CRITERIA OF REACTOR COOLANT SYSTEw
FOR A SHALL LOCA

DATA FROUM HSATTS BAR OPERATORS

Failure of reactor coolant systes (RCS) is the result of failure
of sufficient pressure OR th2 failure of an open path fros the
refuelino water storage tank (RWST) to the RCS.

Failure criteria follow. There are two criteria, PCRITERIA! and

PCRITERIAZ, Sufficient pressure is generated if at least one of

these criteria succeeds along vith success of corresponding pathis).
PCRITERIAL,RCS,PCRITERIAZ PCRITERTAL fails if there isn’t at least |

CCP1A#,PCRITERIAL,CCPIBB chargir ) pusp AND at least | safety inj. puep.

CCPIBB,PCRITERIAL, CCP1AA

PATHCCPIS,PCRITERTAL, I If PATHCCPIS fails, pressure from CCP's

SIFIAA,PCRITEKIA) SIPIDB caraot propogate.

SIPIBB,PCRITERIAL, CTPIAA

PATHSIPIS,PCRITERIAL, ! If PATHSIPIS fails, pressure from SIP's
cannot propogate.

PCRITERIAZ,RCS,PCRITERIAY PCRITERIAZ f#ails if both safety inj. pusps

STPIAA PCRITERIAZ, ! fail.

SIPIBB,PCRITERIAZ, 1

PATHSIPIS, PCRITERIAZ, 1 14 PATHSIFIS fails, pressure from SIP's

cannot propgate.

-5



L T
DREAK MODEL FOR SIPIS AMD CCPIS

This sode] assuses that N0 actions are taken by operators
which would serve to keep the systes from degrading. Al
cosponents can fail by operators doing incorrect things.

This sodel is for break propogation without any mitigation
except for check valves and noreally closed valves. Mn
wnprised node 1s true is it is blocking flow. A prised node
is true if that cosponent has ruptured. A double prised
node 1s true if it cannot block flow,

The effect of a break can propogate across a pusp regardless
of whether it is pusping.

I+ a break can becose detrimental only if 2 or sore other
independent (not unit sodelled) events occur, effects of
that break are not sodelled.

Adjacency input is in two blocks. The first is the connections
of the 188-199 prised components to the 45-56 DBREAK nodes.

The grouping is the result of pre-processing with STRONG,
FCOND, and CONPRS. The second block of adjacency data is the
*etfective® digraph for the break case. This digraph 1s

the output of CONPRS wilh the prefix DBREAK- attached to

each node nusber. After resoving spaces and inserting

cossas, the resulting digraph cosplesents the first block

and represents the interaction of the groups of prised nodes.

L A L AL

brouping of prised nodes
APATHSIPIS' ,DBREAK2, |
“DBREAK2,PATHSIPIS, |
*YCA36417 DBREAK2, 1
“DUNAND26’ , DBREAK2, |
“YColb44’  DBREAKZ, |
“DUNAND2S' , DBREAK2, |
“DUMAND24’  DBREAK2, |
“DUNAND23" , DBREAKZ, |
“DUNAND22' , DBREAK2, |
*VCH3560" ,DBREAKZ, 1
“DUMAND21" ,DBREAK2, |
*YCo3558" ,DBREAKZ, |



*VC63559" , DBREAK2, |
"VCo3563" , DBREAKT,
“VC63562" , DBREAKY, |
“VC63561° , DBREAKT, |
“FCV63157" , DIREAKT, !
“FE&329" ,DBREAKT, 1
“DUNS’ , DEREAKS, |
“DUMI’, DBREAKT, |
*FCV631SY’  DBREAKS, |
“FCV6322"  DBREAKS, |
“DUR3’ , DBREAKT, !
“FEAJISI’ DBREALD, !
“DUNCRSTIE" , DOREMKT, |
“FCV63152 , DBREAKT, |
“DUNS’ , DBREAKS, |
“FCVe3156" , DBREAKS, |
"VCA3526" , DBREAKS, |
“VBALIS27"  DBREAKS, 1
“SIP1BE’ , DBREAKS, |
*FCVOIA8’ , DBREAKS, |
“FCVOI11"  DBREAKS, 1
"VLAI551"  DBREAKS, |
“V6ALISSH’  DBREAKS, |
“FES3122" , DBREMXS, |
"VEAS3525" , DBREAKS, |
*VCAIS24"  DBREAKS, |
“SIPIAA"  DBREAKS, |
FCVSLAT" , DOREAKD, |
“DFLVAIAT' DBREAKS, |
“VCaISIH  DBREAXY, |
“FCVAIS’, DBREAKT, |
“WDR1',DBREAKS, )
“RWST'  DBREAXT, |
“VCAI553" , DRREMXT, |
“VBAGISSY" , DBREAKS, |
*FEA3123’, DBREAKS, |
*VCA3555" , DBREAKS, |
“VBALISSH’  DBREAKY, |
CELA3I20 DBREMD, |
VC63357"  DEREAKT, |
“VBALII56" , DBREAKT, !
“FESIIZY , DBREMKT, |
“DOUMI2"  DRREAKS, |
“LEVA2136"  DBREAX], |
“LEV62135" , DOREAK, |
“RMRPATHI  DBREAXS, |
“RWRPATHD'  DBREAKY, |
"VEATUSY" " DEREAKA, |
‘mmi ’ .“.s' I
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*VBAS3546" , DBREAKS, |
*FES3160" , DBREAKS, |
“DUA2’ , DBREAKS, ¢
*VGA3548’ , DBREAKS, 1
*FES3159" , DBREAKS, |
VCH3549° , DBREAK7, 1
~YC43558° " , DBREAKS, |
*FCV63157" ", DBREAKS, 1
~BAREAK 18, S1P (B8, |
~DBREAK11,SIP1AA, |
AFCY638’ , SBREAK12, |
“DFCY63177" , DBREAK1S, |
ADUN11" , DBREAK13, |
AFCV6325" , DBREAK1S, 1
“DUNKT3" , DBREAK13, |
“DUNET1” , DBREAK13, 1
*FCY6326" , DBREAK1S, |
“DUNHT2’ , DBREAK13, 1
~DUN7" , DBREAK1S, 1
VELA3ST4’ , DBREAK13, 1
*FES343’ , DBREAK13, 1
~YC43572" , DBREAK1S, 1
*FCVA342” , DBREAK1S, 1
AFCV6341” , DBREAK1S, 1
“VEL&3571” , DBREAK1S, 1
~DUME’ , DBREAK13, 1
AYCE3S7H’ , DBREAK1S, |
*FCV6338" , DBREAK13, 1
ABIT’, DBREAK13, 1
ADUNKTA” , DBREAK13, 1
AFLV6339” , DBREAK1S, 1
“DUMHTS’ , DBREAK13, |
ADUNHTS’ , DBREAK13, 1
*FE63178" , DBREAK1S, |
AFCV6349" , DBREAKIS, 1
ADUNHT?" , DBREAKIS, |
~DUNHTA’ , DBREAK13, 1
*HDRE’ , DBREAK13, 1
ADUN13’ , DBREAK1S, 1
ADUNAND1S’ , DBREAK13, 1
AYBA62533" , DBREAK13, 1
AYC42532 , DBREAKIS, |
ACCPIBE’ , DBREAK!3, |
~/6A62519" , DBREAK13, 1
*YBA62527" ,DBREAK13, 1
“YC42525" , DBREAK1S, 1
ACCPIAN’ , DBREAK13, |
AVEA62509" , DBREAK13, 1
~DDUN1 1’ , DRREAKIS, 1
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~VBA62508" , DBREAK1S, |
~VC62697" , DBREAK1S, 1
ADUM14’ , DBREAKIS, |
ALCV62132" , DBREAKIS, 1
ALCV62133" , DBREAKIS, |
~DDUN1 3", DBREAK1S, |
~YBLA2539" , DBREAKLS, 1
*FCY6291" , DOREAK13, 1
AFCV6289" , DBREAK1S, 1
~VBL62537" , DBREAKIS, 1
AFE6293’ , DRREAKIS, |
V6L 62538" , DBREAK1S, 1
~Y5L6250" , DBREAK1S, |
AYC462519" , DBREAK1S, 1
~VBL62536" , DBREAK1S, 1
*PULSDNPR1” , DBREAK13, |
ARCP1C’ , DBREAK1S, 1
APULSONPR?" , DBREAKIS, |
ADUM12" , DBREAK1Z, |
AFCV4293" , DBREAK1S, 1
~YBLA2SIS" , DBREAK1S, 1
~FTV634"" , DBREAK1A, |
*FCV637" , DBREAKLS, 1
AFCV637"", DBREAK1S, |
AFLV83177"  DBREAKLT, 1
ADBREAK 18, RNST, 1
AYC6ISHS’ , DBREAKIS, |
~YCH3644" " DBREAK2S, 1
AVBASISH4’ , DBREAK2! , 1
AFE631617, DBREAK21, 1
~DUNA" , DBREAK21, |
AYBAS359"  DBREAK21, |
*FE63162", DBREAK21, |
AFCVE3156’ ", DBREAK22, |
AVC63543’ , DBREAK2S, |
AYCA36417" , DBREAK2Y, 1
*PATHCCPIS’ , DBREAK?S, !
~DBREAK?S, PATHCCPIS, 1
ADUNAND11’ , DBREAK2S, |
~DUNAND12" , DBREAK2S, |
ADUMAND13’ , DBREAK2S, 1
ADUNAND 14" , DBREAK2S, 1
AVC62638" , DBREAK2S, |
V52640, DBREAK2S, |
AVC63586 , DBREAK2S, |
~YC63589" , DBREAK27, 1
~VC63588" , DBREAK?S, 1
AYC43587 , DBREAK29, 1
~YBA63SE3’ , DBREAKSM, 1



AFEB3S1" , DIREAKSS, |
~VC63581", DBREAKSH, |
*YBA6I5B4" , DBREAKIH, |
*FEB329", DBREAKS, |
*VA6I5ES’ , DBREAKS, |
*FE6327" , DBREAKSH, |
~VA43582" , DBREAK3S, |
~FEST3L’, DREAKSS, |
~YC43567" ", DBREAKS! , 1
~VCAJ588’ " , DBREAK3Z, |
~YCA3589"* , DBREAK33, |
*VCAJS86"" , DBREAKA, |
~VCAYS81’" , DBREAKIS, 1
AYBLAIS6A" , DBREAKIS, |
~YBAS3573’ , DBREAKY7, 1
*VC43572"" , DBREAKIE, 1
~DBREAKI9, CCP1DB, |
“DBREAKA, CCP1AR, |
~VCA2564" , DBREAKA! , |
~YCS2504" ", DRREAKA2, 1
*VC62660" , DBREAKA, |
V62640 ", DBREAKAA, |
~VC62659" , DBREAKAS, |
AVC62638"" , DBREAKAG, 1
AFLVA299" , DBREAKAT, |
AFCVA2917" , DBREAKAS, |
~DBREAKAS, RCPIC, 1

. Effective digraph of break propogation
“DBREAK, DBREAK2, |
“DBREAKS, DBREAKS, |
“DBREAK?, DBREAKS, |
“DBREAK3, DBREAKIS, |
~DBREAKT, DBREAKZ, |
“DBREAK, DBREAKI1, 1
“DBREAK12, DBREAXT, |
“DBREAK IS, DBREAKS, |
“DBREAK12, DBREAK1S, |
“DBREAKIS, DBREAK1J, |
“DBREAK13, DBREAK1T7, |
“DBREAK, DBREAK1S, |
“DBREAK19, DBREAX2I, |
“DBREAK23, DBREAK21, |
“DBREAK26, DBREAK2S, 1
“DBREAK27, DBREAK2S, |
“DBREAK28, DBREAK2S, |
“DBREAK29, DBREAK2S, |
“DBREAK29, DBREAK3S, |
“DBREAK28, DBREAKIS, |

c-10



~DBREAKZ7, DBREAKS, |
~DBREAK26, DBREAK]S, |
~DBREAK 36, DBREAK13, |
~DBREAK13, DBREAK3S, |
~DBREAK1S, DBREAKAS, |
~DBREAKA ] , DBREAKS, |
~DBREAKA1, DBREAK1S, |
~DBREAK13, DBREAKS, 1
“DBREAK13, DBREAKAY, |
~DBREAKA, DBREAK2, DIREAKS
~DBREAKS, DBREAK2, DBREAKA
~DBREAKS, DEREAKS, DBREAKS
~DBREAKY, DIREAKS, DIREAKS
~DBREAKS, DBREAK1 3, DBREAK 14
“DBREAK 14, DBREAK13, DBREAK
~DBREAKA, DBREAK2S, DBREAKA4
“DBREAKA4, DBREAK2S, DBREAKAS
~DBREAK3H, DBREAK26, DBREAK34
“DBREAKIA, DBREAK 5, DBRECK 38
APPREAXIH, DRREAK2? , DBREAK]S
“DVREAKTS, DBREAK27, DBREAK3S
~DBRE! 39, DBREAK28, DBREAKS?
~DBRER ‘32, DBREAK28, DIREAKH
~DBREA3#, DBREAK29,, DBREAK |
~DBREAK3] , DBREAK29,, DBREAKSH
~DBREAK13, DBREAK S, DBREAKSS
~DBREAK S, DBREAK3#, DBREAK 13
~DBREAK?, DBREAK2, DBREAKS
~DBREAKS, DBREAK2, DBREAK?
“DBREAKY, DBREAK13, DBREAK 16
~DBREAK 15, DBREAK13, DBREAKS
~DBREAK17, DBREAKS, DBREAK 14
~DBREAK 14, DBREAKS, DBREAK17
“DBREAK17, DBREAKS, DBREAK 16
“DBREAK 16, DBREAXS, DBREAK17
~DBREAK 19, DBREAK?, DBREAK2S
“DBREAK2S, DBREAK2, DBREAK19
“DBREAK21, DBREAKS, DBREAK2?
“DBREAK22, DBREAKS, DBREAK21
~DBREAK23, DBREAK?, DBRE K24
“DBREAK24, DBREAK?, DBREAK23
~DBREAK36, DBREAKIH, DBREAK]S
~DBREAKIS, DBREAK3S, DAREAK 3
~DBREAK37, DBREAK 1Y, DRREAK38
~DBREAK38, DBREAK1S, DBREAKS?
~DBREAK3, DBREAK13, DBREAKA?
~DBREAKA2, DBREAK 13, DBREAK
~DBREAKAS, DBREAK2S, DBREAKA6
~DBREAK44, DBREAK2S, DBREAL 45
~DBREAKAT, DBREAK 13, DBREAK4B
~DBREAKAS, DBREAK 1 3, DBREAKAT
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d ADJACENCY INPUT FOR CENTRAL SIPIS

DATA FROW TVA DN6. 47w811-1

Expanded AND-gate input to PATHSIPIS
VCA3641,PATHSIPIS, DUNAND2S VC- is a check valve.
DUNAND26, PATHSIPIS, VCo3641
VCo3644, DUKAND 25, DUMANG2S
DUMAND2S, DUNAND 26, VCA 3644
VC63563, DUNAND2S, DURAND24
DUMAND24 , DUNAND 2S5, V43563
VCA3562, DUMAND24, DUNANDZ3
DUMAND23, DUNAND 24, VCA3562
VC53561, DUNAKD2S, DUNAND22
DUMAND22, DUNAND23, VC43561
VC63568, DUKAND22, DUMAND21
DUMAND21, DUNAND 22, VC43560
VC63558, DUNAND2 1, VC63559
VC43559, DUNAND2 1, VCA3558

There are norsal and alternate paths to the core. The norsal paths
consist of one group of 4 branches which channel flow from pusp trains
A and/or B. The alternate paths consist of two groups of 2 branches.
One group channels flow from pusp train A through flow control valve
FCV63156. The other group channels flow from pusp train B through
#low control valve FCVA31S7. Both FCV-"s are normally closed and
require sanual actuation and their sodels follow SIPIS.DAT. Models of
the two safety injection pusps SIPIAA and SIPIBB follow FCV- models.

Train B and alternate paths through FCV631S7.

VCo3547, VL3559, 1

DSA63165,VEA3559,1

VEAL3ISAS, VLAIS5AT, 1 VBA- is a gate valve.

FEST 168, VBAL3S4E, 1 FE- is a prisary elesent flowseter orifice.
DTAL365H,FEL3160,1 DT~ is a tertiary degradation node. It re-
DTAA3IIAA,FESTIGH, ! presents flow civersion path upon break-
DTASI3I3A, DUMZ, 1 age or disconnection of hardware.
DTA63449,DUN2, 1

DUN2,FES3160, 1

DSAL3167,DUN2,1

DSDCVCS1, VC63558, 1 DS~ is a secondary degradation node. It re-
VCA3549, VL3558, ! presents a flow diversion upon opening of at
DSA63164, VL3558, 1 least 2 offline valves in series.

VEAL3548, VLA3549, 1 DP- (from 5 lines down) is a primary deg.
FE&3159, VBALISAE, | node. It represents flow diversion upon opening
DTAG3318A,FES3ISY, ! of a single valve, such as relief valve,
DTAG317A,FES3ISY, !
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DUM2, FEA3159,1
FCV63157,DuUM2, ! FCV- 15 flow control valve. ADJ input for

DPAVRA1I536,FCV63157,1 this valve follows SIPIS.DAT.
DTAL3SH FCV63157,1
DTAE3682,FCVA3157, 1

Crosstie connection between train A and train B
FE6328,FCVA3157, DUNS
DUMS,FCV63157,FEA32S
FE6328,DUNI, |
FCV63153,DuUnl, 1
DUM1,FCV6322, DUN3 FCV6322 is valve through which all flow passes
DUM3, FCV6322, Dumi to reach normal injection paths.
FE&3151,DUN3, |
FE63151, DUNS, 1
DUNCROSTIE, DUMS, | If DUMCROSTIE fails, there is no open path
FCV63153, DUMCROSTIE, 1 between the two trains thus keeping one puap
FCV63152, DUNCAOSTIE, 1 train from being able to inject into the
DUMCROSTIE, DUMé, | other’s alternate injection paths.
FCV63152,DUN3, |
FE6328,DUNS, |
DUM6, FCV43156,FEATISE
FEb3151,FCVE3156, DUNG

VBAL3S27,FEL32, !

DTAS3I38BA, FEAZZE, |

DTASI3HTA.FEST2S, 1

DTAGI3N4A, FESI2S, |

VC63526, VBALIS27,1

DTA633B5A, VC43528, |

SIPIBB,VCA3528,1 SIP- is a safety injection pusp. Inputs to
DTA63512,51P1BB, | this are from RWST crosstie network.
DTAS3S14,SIPIBB, |

DTAS3382A,S1P1BB, !

DTANISCI,SIPIBB, |

Train A and paths through normal branches.
YC63551,VC63564, 1
V6Ab63550, VCA3551, 1
FE63122,VEA43554, 1
DTAGI319A,FES3122,1
DTAGI320A,FES3122,1
FCV8322,FES3122,1
DPAVRAISIS, FOV6322,1
DTA63539,FCV6322,1
DTAL34S3,FLVE322,1
FCV63153,FCV6322,FCVA3152
FCV63152,FCV6322, FCVA3153
VBAL3525, FES31SI, I
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DTAGIIA3A, FEASIS!, I

DTAGI3N5A, FESSISI, I

DTAGIINGA, FEASISI, I

VCA3524,VBAL3S2S, |

DTAGI3B6A, VEAIS, |

SIPIAA, VCA352¢, 1 Connections to ZiP- are from RWST crosstie
DTAG3517,SIPIAR, 1 network.

DTAG3S1Y, SIP1AA, |
DTAG3391A,SIPIAR, 1
DTANISC2,SIP1AA, |
VC63553, VL3561, 1
VBAS3SS2, VL3553, 1
FE63123, VBAG3SS2, 1
DTA63321A, FES31ZS, 1
DTAS33224, FES3123, 1
FCV6322, FEE3123,1
VL3555, VC63562, 1
VBAS3554, VCAI5SS, 1
FEB3124, VBABISSH, 1
DTAG33234, FES3I24, 1
DTAG3324A, FESTI2A, |
FCV6322, FEB3I2N, 1
VL3557, VCA3563, 1
VBAB3SSH, V63557, 1
FE63125, VBAB3SSS, 1
DTAS3325A, FES312S, 1
DTAS3326A, FES312S, 1
FCV6322, FE63125,1

Alternate paths from Train A through FCVA3156.
VCE3545,VCo3644, 1
DSAG3 164, VEE36M4, |
VEALISAA, VEAISAS, !
FE63161,VBAGISA4, 1
DTAL331I5A, FEa31bL, !
DTA63316A,FEAILAL, !
DTA&3458,FEA316E, 1
DUMA FEG3161,1
DSA6321,DUM, |
DTAG3657,DUMA, |
FCV63156,DUM, |
DSB6323, FLVE3156, 1
DPAVRAISIA, FCVA3156, |
DTAL3SA1, FCV63156,1
DTAG3538,FCV63156, 1
VCo3543,VEa3641,1
DSA63143,VEe3641, 1
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VEA6I59, VEAISAT, 1
FEL3162,VBA6359, 1
DTAG3311A,FE63162,1
DTA6I312A,FES3162,1
DUM4 FERT162,1

ADJACENCY INPUT FOR CCPISCORE

DATA FROM TVA DNG's 47WB11-1, 47WB#9-1

Expanded AND-gate 1nput to PATHCCPIS
VC63586,PATHCCPIS, DUMAND1 1
DUMAND! 1, PATHCCPIS, VC63586
VC63589, DUMAND1 1, DUNAND12
DUMAND 12, DUMAND 1 1, VC635687
VC63588, DUMAND1 2, DUNAND 13
DUMAND1 3, DUMAND1 Z, vC43588
VL3587, DUNAND 13, DUNAND 1 4
DUMAND1 4, DUMAND1 3, VC43587
VC62538, DUNAND 14, VC62644
VC62548, DUMAND1 4, VC62538

In CCPIS there is are noreal and alternate injection paths to the
core. The norsal path is through the boron injection tank 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 norsal branches into RCS

VBAG35E3, VC63587, 1
FE6331, VBA6ISES, 1
DTAG33324, FES3I, 1
DTAGII3IA, FEATSI, 1
VCe3581,FES331, 1

YSA61584, VT53588, 1
FE6329, VGAS3584, 1
DTA63329A, FES329, 1
DTASI3I0A, FES329, 1
VC63581,FES329, 1

VGA6358S, VCA3589, 1
FE6327, VA4 3585, |
DTAS33274, FES327, 1
DTAG33284, FE327, 1
VC63581, FER327,1

VGAL3582, VC63586, 1
FE6333, V6AS3582, |
DTAS333A, FE63S, 1
DTAGI3HA, FES3SS, 1

FE- 1s an inline flow elesent for a differential
pressure transducer,
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VC63581,FES3IT, 1

Norsal injection path

DSBBITBI,VCH3581, 1

DTA&3515,VLA3581,1

DSB&3174,VC63581,1

DTA63451,VC6358i, 1

DSB6324, VL1581, 1

DTA63452,VC63581, 1

DTA43513,VCH3581,1

FCV6325,VC43561,DUNKT]  DUMHT- is heat tracing for which a unit sodel exists.
DUMHT3, FCV6325,1

DUMHT1, V63581, FCVI2S

FCV6326,DUNHT1, )

DUNHT2, FCV6326,1

DUMHTT, DUMHT2, 1

DPA&3578, DUNHTS, | Valve 63578 is used for local sampling.

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

DTAGIS76,DUMHTS, 1

DPAVRA3577, DUMKTS, |

DTA&I341A, DPAVREISTT, I

DUM7, DUMHTS, VBLA3S74

VBL6IS74,DUNHTS, DUN7  VBLA3S74 is a norsally open valve which can be shut by

OPRA2,VBLA3S74, 1 local operator OPRAZ.

FE&343,DUN7, 1

DTAL33ISA, FEAIAS, I

DTAG3I336A, FEL3AT, 1

VGASIS73,DUNT, |

VC63572, VBAISTS, 1

FCV&342, DUNT FCVA34L

FCV6341,DUMT FLVE342

V6L63571,DUNT, DUNB

DUMS, DUNT , VBL&3571

VC43578,DUMB, FCVA338

FCVA338, DUNS, V63578

BIT,DUMHT3, !  BIT is Joron Injection Tank

DPASISHT,BIT,I Valve 63569 is used for local saspling.

DUMB, BIT, ! DUNB is the connection to the other part of the recirc. path
DUMHT4,BIT,1  back to the boron recycling systas.

FCV6339, DUNHT4, DUMNI6

DUMHT6, DUMKT4  FTY4339

DUMHTS, FCV6339,1

FES3178,DUNATS, |
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FCV634#, DUNKTS, |

DUNHT7,FCVA348, |

DUMHTE, DUNHT7, |

FE63178,DUNKTS, |

DSAGI3A2A, FEAI1TH, !

DSAGI3A3A,FESSITE, )

DSBBIT2,FES31T7S, 1

DPCRCP1C2,FES3ITH, I DPCRCPIC2 is degradation when RCPIC runs backwards.
HOR8,FEL31T7S, !

DUM12,FES293,1
V6A62533, HDRE, V6A62527
¥6A62527 ,HDRB, VEA62533

HDRB is the junction of the norsal and alternate injection paths.
Expanded AND-gate input to HDRE follows. Input is fros each of
the three pusp trains in the systea. There are 2 centrifugal charging
pusps and | reciprocating charging pusp. The reciprocating charging
pusp train connects to the norsal injection path by way of a series
of 3 valves which cosprise a crosstie connection. Flow from the
charging pusps to the alternate injection path also passes through
this crosstie.

DUMIT, DUNAND IS, V6A62533 DUNI3 is flow from reciprocating charging pusp (RCPIC)

V6A62533, DUNAND1S, DUN13

DUMAND 15, HDRS, V6A62527

V6A62527 , HDRS, DUMAND 1S

VC62525, V6AS2527,1

DSC62526,V6A62527, 1

CCP1AA, VC62525, 1 CCPIAA is Centrifugal Charging Pump 1AA.
DTA62522,VC62525,1

DTAL2353A, V62525, 1

V6A62589,CCP1AR, 1

V62584, VEAL2549, 1 Inserted to disable crosstie froa RMST.
VL2504, V6462518, 1

LCV62136,VCH2504,LCVA213S

LCV62135,VC62504,LCVE2134

RNST,LCV42135,1

RWST,LCV62136,1

DPB62512,CCPIAR, 1

DTATCZ,CCP1AA, | DTATC- is a test comnection.

DTA62352A,CCP1AR, |

DSB62521,CCPIAR, 1

DUM11, VBAL2589, | DUNI! is coolant input fros RWST through 2 paths.

V62532, V6462533, 1
DSC2534, V662533, 1
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CCP1BB,VL62532, 1 CCPIBE is Centrifugal Charging Pusp 1BB.
DTA62529.CCP1BB, !

DTA623%14,CCPIBB, |

V6A42510,CCP138, !

DTATC1,CCP1BB, !

DTA62350A,CCP1BB, !

DSB62528,CCP1BB, |

DPB42513,CCPIES, 1

DUM11,VBAS251M, |

DSBALTBRS!,DUMIL, 1

DPBL2699,DUNIL, 1

DPAVRA25#5, DUNL L, |

DSCBRS!,DUNIL, L

VCE2697,DUNI1,DUNIA  VC62697 is in path to Ches. Vol. & Control Sys. (CVES)
DUM14, DUNIL, V62697

DTC62653,DUNIA, |

LCV62132,0UM14,LCV62133  Both LCV's close upon receipt of SILDGIC signal.
LCV&2133,DUNIA,LCVE2132

DTB62587,DUNL1, !

Two alternate branches into RCS

VL2668, V062548, )

FCV6285,VCA2668, 1

DTAG2704  FCV4286, 1

RBENHIR1,FCVA285,1 (5EWHIR! is regenerative heat exchanger.
VC62659,VC62638,1

FCV6285,VC62659,!1

RGENMXR1, FCV4285, 1

Alternate injection path

DTAB2545, REENHIRI, 1
DTA6287,REENHIRL , 1
DSB&284, REENHIR1, 1
VC62543, REENHIR1, 1
DTAG2544,VCA2543, 1
DSD62799,VC62543, 1
FCV629,VCA2543,1
DTAL298,FLVE29S, !
FCV6291,FCV6294, 1
VBL62539,FCVE291,VBLA2S38
FCV6289,Y6L62539,1
DSAL2542, VBLA2519, 1
V6L62537,FCV6289,1
DSAL2541,FCV6289, 1
FEb293,V6L2537,1
VBL62538,FLV6291,VBLA2SIY

c-18



OPRAB, VBL62538, 1 V6L62538 1s a normally closed valve which sust be
FEb293,V6L62538, 1 npened by local operator OPRAB.

DTAb2342A,FES293,1

DTAL2343A,FES293, 1

DPCRCPICI,FE293,! DPCRCPICI is degradation when RCPIC runs backwards.
V6L6258,FE6293,DUNI2  VBLA25# is input from recip. charging puap traim.
DTAG23444,VEL6250, )

VBL625#, DUNIZ, 1 DUMI3 is flow from RCP train to CCP train via crosstie
VC62519,VBL625S, |

PULSDAMPR1,VCA2519,1  PULSDAMPR- is pulse damper (one on each side of PrPI()
DTA62517,VC62519, 1

DPAVR62518,VLA2519, 1

DSCUHI1,VC62519, i DSCUMI- are connections to upper head injection systes
DSBb2516,VCA2519,1

TA62716,VCA2519,1

RCPIC, PULSDANPRI, 1 RCPIC is reciprocating charging pusp.

DSB&2515,RCPIC, |

PULSDANPR2, RCPLC, 1

V6A62508, PULSDANPR2, |

DSB&2514,PULSDANPR2, |

DTATCI, PULSDANPRZ, |

DTA62712,PULSDANPRZ, |

DTAG23494, PULSDANPRZ, |

DTB62511, PULSDANPR2, |

DUM! 1, VBA62548, |

DUM12,FES293,VELA25S

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 norsally open. Flow through these valves
passes either to or froa the RCP or CCP trains hence the connections
between these valves are bidirectional. Output of the crosstie is
DUMI2, the path to RCP, and DUMI3, the path froa RCP.

V6L 62536, DUN12, 1
FCV6293, V6L 62536, 1
VBL62536,FCV4293, 1
V6L62535,FCV6293,1
FCV6293, V6L 62535, 1
V6L 62535, Dum13, 1

HDRE,DUMI2,1  HDR8 is junction of norsal and alternate injection paths.
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ADJACENCY INPUT FOR CROSSTIE COMMECTION BETWEEN THE RWST
AND THE THO INJECTION SYSTERS

DATA FROW TVA DNG. 47W811-1

This data sodels the connection of the refueling water storage tank (RNST)
to the centrfugal charging pusp injection systes (CCPIS) and to

the safety injection pusp injection systea (SIPIS) as well as crosstie
connections between the injection systess. The modeling procedure

is described below.

At each header, flow can exit through each of the pipes

which fors the junction {unless a check valve or pusp constrains

flow from flowing away froe 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 dumsy node. The sources are nodes
adjacent to the header. The node representing the header OR’s into this
dusay 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

15 repeated at each header throughout the crosstie network.

Network that inputs to CCPIS
DUM23,DUMI L, |
DUM23,V6A62518, 1 DUMI! is connection to CCPIS.
HDR6, DUM23, | HDR- 15 a header (junction of 3 or sore pipe lengths).
DUM32, DUN23, VCo 3564
VC63584, DUNZ3, DUN32
HDR&, DUN24, |
DUN32, DUN24, | DUN24 is flow froe SIPIS to CCPIS through WDR's & & 7.
DUN24, VEAL2589, VC43504
VC63584,VER62509,DUN24 VEAL25H9 is flow to CCPIS from either the LCY's or SIPIS.
HDR7,DUN24, |
HDR7,VC63584, 1
VCA3584, DUN2S, |
HDR6,DUN25,1  DUN2S is flow from CCPIS to SIPIS through HDR’s & and 7,
LEVA2135,VC63504,LLV62136
LEV62136,VEA3584,LLVE2135
HDR1,LCV62135,1 HORI 15 adjacent to the RNST and outputs to CCPIS and SIPIS.
HDR1,LCV62138,!
RWST HDR!, !

Network that inputs to SIPIS
DUM27,SIPIBB,FCVAII1  SIP- is safety injection pusp.
HDRS,SIP18B, 1
FCV6311,SIP1BB, DUN27
HDR9, DUM27, |
VCA3518, DUN27, DUM3S
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DUN36, DUN27, VES3519
DUN34, DUN6, 1
FCV6347, DUN36, |
FOV63S5, VC63518, !
DUN3#, FCV63S, DUNS!
DUN31, FCYA3S, DUNSH
HDR1, DUN3H, §

WDR2, DUN3S, |

HDR2, DUN31, 1

DUNS3, DUNS1, 1

HDR1#, DUNSZ, |

HDR1#, FCY631, 1

DUMS3, FCVA31, DUNSH
DUN3S, FCY631, DUNS3
DUN3S, FCY631, 1
FLV631,VCH3502, |
VC63582, RHRPATH, 1
RHRPONER, RHRPATH, |
RHRCCN, RHRPATH
OPRRHR, RHRPATH, DUNAND7
DSTINST, OPRRHR, |
DUMAND? , RHRPATH, OPRKHR
S1S16B, DUNAND, 51516+
S1S164, DUNAND7, S1S1E3
RHRPATH, FCV6311, 1
FCVE311,DUm28, 1

HDRS, DUN28, 1

DUN29, DUN29, VC351#
VC63516, DUN29, DUM28
HDR9, DUN29, |

DUN29, DUN37, 1

DUN3?7, STP1AR, DUN3S
DUN38, S1P1AA, DUNS7
HDR4, DUN3B, |

DUN34, DUN3S, |

HDRA, FCVS347, 1
FCVS347, DUN37, 1
FCV836, FOVE3177,FCVE3T
FCV637, FCVA3177, FCVE36
FCV63177, DUNSS, |
FCV63177,DUN3A, |
HDR3, DUN34, |

DUN29, DUNSS, |
FOV6347, DUN3S, |
DUN3S, DUNS2, FCY638
FCV438, DUN32, DUNSS
RHKPATH, FCV438, |
FrV438, DUN3A, DUN2S
DUN2S, DUN34 , FCV638
HDR3, DUN32, |

RHRPATH, DUN33, |

DUM36 is flow through HDR4/FCVE34T fros HDRI.

short circuit to break recirulation path.

FHRPA'H represents paths through RHR systes enabled
by pover to the RHR pumps, component cooling water
to the pusps, and safety injection actuation to
the puaes.

DUM28 represents flow up from RHRPATH, through HDRS,
and to HDRY.
DUN29 is flow from HDRY down to HDR4.

These 4 lines represent path availability between
HDRS and WDR4, DUM3S is flow to HDRJ and DUM34 is
flow from NDR3.
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ADJACENCY INPUT FOR MOTOR DPERATED FLOW CONTROL VALVE UNIT MODEL

DATA FROM TVA DNG 45N768-63-8

0 FCVE311 4
4B#M0V1B1B, FCV6311, DPRALRA
OPRAIRA, FCVA311, 488MOV. B1B
OPRF 1RA, FCV6311, OPRAIRA
OPRAIRA, FCV6311, DPRF 1RA
DATA FROM TVA DNG 45W768-53-8

#+ FCVA36 #+
OPRAIRB,FLVb36, 4BOALVIBIB
4BANOVIB1B,FCV636, 0PRAIRE
OPRAIRB,FCV634, OPRF IRB
OPRF {RB,FCV436, 0PRAIRE

PATA FROW TVA DWE ASW7:€-63-8

8 FCVAIT #¢
LINKIRC,FCV837,1 LINKIRC 15 connection fros MOTIRC to FCVA37. MOTIRC
POMERIRC,FCV437,0PRAIRC
OPRAIRC,FCV637,PORERIRC
OPRFIRC,FCV&37, 0PRAIRC
OPRAIRC,FCV437, OPRF IRC
DATA FROM TVA DNE 45W768-43-8

This valve cannot actuate electrically unless valve FCV437
15 closed (data froe TVA Dwg. 45W751-2). The feedback/feed-
forward transmission link LINKRC from FCV637 inputs to
SHSTRD 1n this valve.

# FCVA3E #
LINKIRC, DUNI3RD, 1
ABNOV1ALA, DUNISRD, |
DUNI 3RD, FCV638, OPRAIRD
OPRAIRD, FCV438, DUNI 3RD
OPRF IRD, FCV638, PRAIRD
OPRAIRD, FCV438, OPRF IRD



ADJACENCY INPUT FOR MWOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL
BATA FROM TVA DME 4SH768-63-8
# FCVBI2S #

OPRAG32S,FCVE325, 4BAM0VIBIB LIMIC is connection from MOTIC to FCVA32S. MOTIC
4BHNOV1B1B, FCVA32S, DPRAGI2S 4BOMOVIBIB is process electrical power.

ADJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL
DATA FRON TVA DNG 45WT60-63-8
#4 FCVA326 ¢+

OPRALI26,FCVAI26,48MMOVIALA LINKID is connection from MOTID to FCVA326. MOTID
4BBNOVIALA, FCV6326, 0PRASGI26 4BBMOVIALA 15 prucess electrical power.

ADJACENCY INPUT FOR HOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL
DATA FROM TVA DNG 4SN748-63-8
## FCVAII9 &

OPRA&33G,FLVAIIT, 48MM0VIALA LINKIE is connecti™ fros MOTIE to FCV6339. MOTIE
ABPMOVIAIA, FCV6339, DPRAIZY ABONOVIALA is process electrical power,

ADJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL
DATA FROM TVA DN ASW740-63-8
# FLVGIAR +

OPRASIAS,FCVAIAH, 4BINOVIBIB LINKIF is connection fros MOTIF to FCVA34S. WOTIF
4BONOVIBIB, FCVEI40, OPRAGIAG ABONOVIBIB is process electrical power.



ADJACENCY INPUT FOR SOLENOID FLOW CONTROL VALVE
DATA FRON TVA DWG. 45No8#-63

No motive power is needed, only signal and actuation. WMo local
operator. Resote OP AMDs with SISIG.

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

& FLV6338 #+
OPRA&338,FCV4338,515168 SOL1G is solenoid which, when de-energized, allows
SISIGB,FCV6338, OPRAGIIE “LINK1E
ADJACENCY INPUT FOR SOLEMOID FLOW CONTROL VALVE

DATA FROM TVA DMG. 4SNoB#-53

No sotive power 15 needed, only signal and actuation. Mo local
operator. Resote OP ANDs with SISIG.

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

#. FCVA3I42 ¢+

OPRAG3A2,FCVEIA2,SISIGA SOLIH 15 solenoid which, when de-enercized, allows
SISISA, FCVA342, DPRASIA2

DATA FRON TVA DNG. 45NoB#-63

Mo sotive power is needed, only signal and actuation. WNo local
operator. Resote OP ANDs with SISIE.

This unit sodel is for those solencid valves which are closed for safety
injection. Their closure i1s effected by cutting power to the solenoid.

H FCVAIA] &

OPRASSAT, FCVA341, SISIGR SOLIR is sclenoid which, when de-energized, allows
SISIGB, FCVa3IA1, DPRAEIA]

ADJACENCY INPUT FOR MOTOR OPERATED LEVEL CONTROL VALVE UNIT MODEL
DATA FROM TVA DN6 ASH7&8-62-7
# LCVb2135 &+

OPRAS2135.LCVA213S, 48AN0OVIALA LINKIJ is connection fros MOTIJ to LCV62135. MOTHI
4BONOVIAIA,LCVA2135,0PRAS2135  4BONOVIAIR is process electrical power.




ADJACENCY INPUT FOR MOTOR OPERATED LEVEL CONTROL VALVE UNIT MODEL

DATA FROM TVA DME 45N768-62-7

& LCV62136 #+

OPRAS2136,LCVE2136,480M0VIBIE LINKIK is connection fros MOTIK to LLV62136.

ABOROVIBIB,LCVA2136, OPRAG2136  ABEMOVIBIB is process electrical power,

ADJACENCY INPUT FOR MOTOR OPERATED LEVEL CONTROL VALVE UNIT MODEL

DATR FROK TVA DNG 45H758-62-7

¢+ LCVB213T #+

OPRAS2133,LCVA2133,4BHN0VIBIE LINKIL is connectior fros MOTIL to LCVE2133.

48OM0VIBIB,LCVA2133,0PRALZITS  4BENOVIRIB 15 process elecirical power.

ADJACENCY INPUT FOR MOTOR OPERATED LEVEL CONTROL VALVE UNIT MODEL

DATA FROM TVA DNE 45K748-62-7

#* LCVE2132 #+

OPRA62132,LCV62132, 4BINOVIALA LINKIN is connection from MOTIN to LCV62132.

ABPMOVIALA,LCVA2132,0PRAL2132  4BAMOVIALA 1s process electrical power.
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ADJACENCY INPUY FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MOLEL
DATA FRON TVA DME 45M768-63-8

This valve shuts off the alternate injection paths upon receipt

of SILOGIC, hence, its successful ope~ation causes the altsrnate
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 manually. 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 now.
This sodel will be for the second case, the ability of the valve

to be seccessfu!ly opened sanually. FCVE298 is handied the saee way.

# FCV6291 #+
OPRR&291,FCVA291,0PRLA29!
OPRLA291,FCVA291, DPRRE291
48PMOV1IBIB, FCVA291, DPRL 629! A8MMOVIBIB is process electrical power.
OPRLA291,FCVE291,480M0VIBIB

ADJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL
DATA FROM TVA DWE 45W768-63-8

This valve shuts off the alternate injection paths upon receipt

of SILOGIC, 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 manually. 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 WOT gate which isn’t in any code now.
This model will be for the second case, the ability of the valve

to be successfully opened sanually. FCVE29! is handled the sase way.

# FCVE298 #+
4BMMOVIALA, FCVE299, DPRLAZSY
OPRL6299, FLVA299, 4BINOVIALA
OPRR&29#,FCV4298, 0PRLA29#
OPRLA299,FCV6299, DPRR629S LINKIP is connection from MOTIP to FCV6294.




ADJACENCY INPUT FOR SOLENODID FLOW CONTROL VALVE

DATA FRON TVA DWG. 4SNoR#-43

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

7/17: Mo singleton or doubleton OUTSIDE OF THE VALVE can keep
this solenoid valve fros working. It requires no sotive
power, only a signal to de-energize the coil. Since no
singleton or doubleton can kill DSIINST, the resote OP
who uses it is OR"ed into the valve.

Héd FCVA286 +4
OPRR&62B6, FCV4286, 1
MOT2S,CCPIAA, | MOT2S is driving motor and CCPiAA is pusp.
R2S,M072S, 1 R2S is relay.
S9BIVSIAA,R2S, 1 S988VSIAAS is process electrical power.
COIL2S,R2S,! COIL2S, when energized, closes R2S.

Bultiplie AND-gate for inputs of switches to COIL2S
SWE1 1S, COIL2S,DUNANDSS SWSIIS switches on receipt of SIS.
DUMANDBS, COIL2S, SHS11S
SWA2S, DUNANDBS, DUNANDTS SWA2S uses norsal control power to energize COIL2S.
DUMAND7S , DUMANDSS,, SWA2S
SML2S,DUNAND7S,SWB2S  SMC2S uses esergency control power to emergize COIL2S.
SHB2S,DUNAND7S, SMC2S  SMB2S is local control and uses norm. or eserg. power.

OPRC2S, SWB2S, 1 DPRC2S is local operator.
DSIINST,OPRC2S, ! DSTINST 1s control roos SIS indicator instrusentation.
FDATAZS, OPRC2S, 1

FUSEAS, SWC2S, 1 FUSE4S is fuse for esergency control power.

R3S, DUMAS, R4S

R4S, DUMAS, RIS

DUMAS, FUSEAS, |

FUSEI®III, R3S, !

FUSEI®], R4S, 1

SWI3S, R4S, 1

OPRF7S, SWX3S, 1

ANNITI,OPRF7S,1 AMN- is annunciator to indicate need to switch to alt. pwr.
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SWI2S, FUSEAS, |
DPRFAS, SWI25,1

SWX2S is switch fros norsal to emerg. control power.
OPRFAS operates SWI2S.

Multiple AND-gate for inputs of transmitters/indicators to OPRFAS
FDATA2S, OPRFAS, DUNAND 185

DUMAND 195, OPRF A4S, FDATAZS

LT8S, DUMAND1#S, DUMANDSS LTBS indicates SWAZS status.

DUMANDYS, DUNAND 195, LT8S

LT75,DUNANDS, DUMANDES LT7S indicates SWAJS status.

DUMANDSS, DUNAND9S, LT7S
LT6S, DUNANDSS, OPRC2S
OPRC2S, DUNANDSS, LTS

OPRF 65, SWC2S, |
DUN3SS, OPRF &S, |

FDATAZS, DUNISS, OPRC2S
OPRC2S, DUN3SS, FDATAZS

DSIINST, DUN3SS, |

FUSES, SWA2S, |
FUSEIS,LT7S,1
FUSE3S,LT8S, !

FUSEIS, SWB2S, FUSEAS
FUSEAS, SWB2S, FUSEIS

DUN3S, FUSESS, 1
RSS, DUNIS, RS
R6S, DUN3S, RSS
FUSE1#1,RSS, !
FUSEIBT11,ReS, !
SWXAS, RS, |
ANNT , OPRFBS, |
OPRFAS, SWI4S, 1
FUSE3S, SHATS, |
DUN3SS, OPRFSS, 1
OPRFSS, SHA2S, 1
SHATS, SHST1S, 1
OPWFSS, SHAS, |
S1S168, SWS11S, 1

L1465 indicates control power status.

OPRF4S operates auxillary control switch SWC2S.

FUSE3S is fuse for mormal control power.
Indicator lights LT7S and LTBS use nore. con. power.

SNATS enables auto receipt of SIS.
OPRFSS operates SWA2SS, SWAJS which are both part of sase actuator.

OPWFSSS fails by not enabling SISI6 receipt.
SISIGA is input from Safequards Actuation Logic.
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ADJACENCY INPUT FOR SAFETY INJECTION OR CENTRIFUGAL CHARGING PUNP

DATA FRON TVA DNG’s ASN760-62-1, 45H768-63-1

#% CCPIBB #+
NOT27,CCP1BB, ! NOT2T is driving motor and CCPIBB is pusp.
R2T,M0727,1 R2T is relay.
b998VSIBB,R2T, | 6998VSIBBT is process electrical power.
COIL2T,R2T,1 COIL2T, when energized, closes R2T.

Multiple AND-gate for inputs of switches to COIL2T
SHSI1T,COIL2T,DUNANDET SMSIIT switches on receipt of SIS.
DUMANDBT, COIL2T,SWSIIT
SWA2T, DUNANDST, DUNANDTT SWA2T uses norsal control power to energize COIL2T.
DUMAND7T , DUNANDET , SWA2T
SWC2T,DUMANDTT,SWB2T  SMC2T uses esergency control power to energize COIL2T.
SWB2T,DUMAND7T,SNC2T  SWB2T is local control and uses nora. or eserg. power.

OPRC2T,5B27,1 OPRC2T is local operator.
DSIINST,OPRC2T, | DSIINST is control room SIS indicator instrusentation.
FDATA2T,OPRC2T, 1

FUSEAT, SNC2T, ! FUSEAT 15 fuse for esergency control power.
RIT,DUMAT, RAT

RAT, DUMAT, R3T

DUMAT, FUSEAT, !

FUSE1#IV,R3T,!

FUSEIRII,RAT,!

SWI3T,R4T, 1

OPRFTT,SHX3T,1

ANNIV,OPRF7T,1 ANN- 1s annunciator to indicate need to switch to alt. pwr,
SWX2T,FUSEAT,! SWI2T is seitch from noreal to eserg. control power.
OPRFAT, 5WX2T,1 OPRFAT operates SWX27.

Multiple AND-gate for inputs of transeitters/indicators to OPRFAT
FDATA2T,OPRFAT, DUNAND1#T
DUMAND 18T, DPRFAT FDRTAZT
LTBT,DUNAND ST, DUNANDS T LTBT indicates SWA2T status.
DUMANDST  DUNAND 19T, LTBT
LT77,DUMANDS T, DUNANDST LT7T indicates SWAIT status.
DUMANDST . DUNANDST LTTT
LT6T,DUNANDST, OPRC2T  LTAT indicates control power status.
OPRC2T, DUMANDST,LT6T

OPRFAT, SHC2T,! OPRFAT operates auxillary contros switch SNC2T.
DUNIST, DPRFAT, !
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FDATA2T, DUW3ST, OPRC2T
OPRC2T, DUN3ST, FRATA2T
DSIINST, DUN3ST, |

FUSE3T, SNA2T, | FUSE3T is fuse for norsal control power.
FUSE3T,LT7T,1 Indicator lights LT7T and LT8T use nors. con. power.
FUSE3T,LT8T,1

FUSE3T, SWB2T, FUSEAT

FUSEAT, SuB2T, FUSE3T

DUM3T,FUSE3T, !

RST, DUM3T,R&6T

R&T, DUM3T,RST

FUSEIOI],RST,1

FUSEIBIV, RET, 1

SWIAT,R6T, 1

ANNI 1, OPRFBT, 1

OPRFBT, SWI4T, 1

FUSEJT, SWA3T, 1 SWAIT enables auto receip: of SIS.

DUM3ST, DPRFST, 1

OPRFST, SWA2T, 1 OPRFST operates SWA2ST, SWA3T which are both part of sase actuator.
SHAST,SHSIIT !

OPWFST,SHAIT, | OPWFSST fails by not enabling SISI6 receipt.
SISIGB,SWSIIT, ! SISIGB is input from Safeguards Actuation Logic.

ADJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT RODEL

DATA FROM TVA DMG 45M768-67-8

He# FCVA3156 #+
ABOMOVIALA, FCVA3156,0PRLATISE
OPRLEI1S,FLVAI1S56, 4BANOVIALA
OPRR&3156,FCV63156, 0PRLAZ!SE
OPRLA3156,FCVE3156, 0PRRET 1SS LINKIYN 15 connection from MOTIN to FCVA3156. HOTI4

ADJACENCY INPUT FOR WOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL

DATA FROM TVP DME 4LW768-53-8

Hee FCVA31ST o
48MMOVIBIR, FCVA3157,0PRI.63157
OPRL&31ST, FCVA3157,480FOVIRIB
OPRR&3157,FCV63157,0PR 63157
OPRLA31S7,FCV63157, 0PIRASIST LINKLY is connection from MOTIX to FCV3IS7. MOTIX
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ADJACENCY INPUT FOR SAFETY INJECTION OR CENTRIFUGAL CHARGING PUWP

DATA FROM TVA DWE's ASWT&#-62-1, A5NT68-63-1

&4 SIPIAA 4+
NOT2U,SIP1AA, | MOT2U is driving motor and SIPIAA is pusp.
P20, MOT20, 1 R2U is relay.
S9BOVSIAA,R2U, | S900VSIAAU is process electrical power.
CoIL2u,R2u,1 COIL2U, when energized, closes R2U.

Multiple AND-gate for imputs of switches to COIL2U
SWSI1U,COIL2U, DUNANDBU SWSIIU switches on receipt of SIS.
DUMANDBU, COIL2U, SHSI 1Y
SWAZU, DUNANDBU, DUNAND7U SWA2U uses normal control power to energize COIL20.
DUMAND7U, DUMANDSU , SWA2U
SWC2U, DUMANDTU,SWB2U ~ SMC2U uses emergency control power to energize COIL2U.
SWB2U, DUMAND7U,SWC2U  SWB2U is local control and uses nora. or eserg. power.

OPRC2U, SWB2Y, 1 OPRC2U 1s local operator.

DSIINST,0PRC2U, 1 DSIINST is control rooa SIS indicator instrusentation.
FDATA2U, OPRC2U, 1

FUSEA4U, SWC2U, 1 FUSEAU is fuse for emsergency contro! power.

R3U, DUMAL, R4

R4U, DUMAU, R3U

DUMAS, FUSE4U, 1

SWX2U, FUSESU, 1 SWI2U is switch from norsal to eserg. control power.
OPRF4U, SHX2U, 1 OPRFAU operates SWI2U.

Multiple AND-gate for inputs of transmitters/indicators to OPRFAU
FDATA2U, OPRF4U, DUNAND 1 $U
DUMAND!8U, OPRF4U, FDATA2U
LTBU, DUNAND 19U, DUNAND?U LTBU indicates SWA2U status.
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DUMANDIU, DUMAND 16U, LTBU

LT7U, DUNANDSU, DUNANDSL  LT7U indicates SWASU status,
DUNANDAU , DUNANDSU, LTTU

LTbU,DUMANDAU,OPRC2U  LTHU indicates control power status.
OFRC2U, DUMANDSU, LTSU

OPRFAU, SWC2U, 1 OPRF&U operates auxillary control switch SWC2U.
DUM3SU, OPRF6U, 1

FDATAZY, DUNISU, OPRC2U
OPRC2U, DUN3SU, FDATAZU
DSTINST, DUM3SU, !

FUSE3U, SWAZU, 1 FUSE3U is fuse for normal control power.
FUSE3U,LT7U, | Indicator lights LT7U and LTBU use nora. con. power,
FUSE3U,LT8U, !

FUSE3U, SWB2U, FUSE4U

FUSE4U, SWB2U, FUSE3U

DUM3S, FUSESU, 1

FUSE3U, SWA3U, 1 SWASU enables auto receipt of SIS,

DUMISU, OPRFSU, |

OPRFSU, SWA2U, | OPRFSU operates SWA2SU, SWA3U which are both part of sase actuator.
SWASU, SNST1U,1

OPWFSU, SWASU, | OPWF3SU fails by not enabling SISI6 receipt.

SISIGA, SHSIIU, 1 SISIGA is input fros Safequards Actuation Logic.
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ADJACENCY INPUT FOR SAFETY INJECTION OR CENTRIFUGAL CHARGING PUMP
DATA FROM TVA DNG's ASNT6#-62-1, 4SH768-63-1

#2 SIPIBB #+

MOT2v,SIPIBB, 1 BOT2V is driving sotor and SIPIBB is pusp.
R2V,M0T2V, 1 R2V is relay.

S998VS1BB,R2V, | S990VS1BBY 15 process electrical power.
COIL2V,R2v, 1 COIL2V, when energized, closes R2V.

Multiple AND-gate for inputs of switches to COIL2V
SWSI1V,COIL2V,DUMANDBY SHSIIV switches on receipt of SIS.
DUMANDBY, COIL2V,SNSTIV
SHA2Y, DUNANDSY , DUNAND7Y SWA2V uses normal control power to energize COIL2V.
DUMAND7V, DUNANDBY , SWA2Y
SHC2V,DUNANDYY,SHB2Y  SWC2V uses emergency control power to energize COIL2Y.
SHB2V,DUMAND7V,SNC2Y  SWB2V is local control and uses nora. Or eserg. power.

OPRC2V,5WB2V, | OPRC2V is local operator.
DSIINST,OPRC2V, | DSIINST 1s control rooe SIS indicator instrumentation.
FDATA2V, OPRC2Y, |



FUSE4Y, SHC2V, | FUSEAV is fuse for esergency control power.

RIV, DUNAY, R4V

RAV, DUNAY RIV

DUMAT, FUSE4Y, |

SWI2V, FUSEAV, | SWI2V is smitch from norsal to eeerg. control power.
OPRF 4V, SWI2V, | OPRFAV operates SWI2V.

Multiple AND-gate for inputs of transeitters/indicators to OPRFAV
FDATA2YV, OPRFAV, DUNAND 1 8V
DUMAND 1 8V, OPRF 4V FDATA2V
LTBYV, DUNAND ISV, DUNANDSV LTBV indicates SWAZV status.
DUMANDIY, DUNAND 18V, LTBY
LT7V,DUNANDSY, DUMANDSY  LT7V indicates SWAIV status.
DUMANDAV, DUNANDIY, LTV
LT&V, DUNANDSY, DPRC2V LT&V indicates control power status.
OPRC2V, DUMANDSV, LTSV

OPRF&V, SHC2V, | OPRF&V operates auxillary control switch SWC2V.
DUM3SY, DPRF&Y, |

FDATA2V, DUN3SV, DPRC2Y
OPRC2V, DUNISY, FDATA2V
DSTINST, DUNISY, !

FUSEIV, SWA2V, | FUSE3V 1s fuse for norsal control power.

FUSEIV, LTV, ] Indicator lights LT7V and LTV use nore. con. power.
FUSE3V,LTBY, |

FUSE3V, SWB2V,FUSE4V

FUSE4V, SWB2V, FUSE 3V

DUM3T,FUSEIV, !

FUSE3V, SWA3V, | SWAIV enables auto receipt of SIS.

DUNISY, OPRFSY, 1

OPRFSV, SWA2V, 1 OPRFSY operates SWA2SV, SHAIV which are both part of sase actuator.
SHATY, SHSTIV, !

OPNFSV, SHATY, | OPWFSSY fails by not enabling SISIG receipt.

SISIGB, SHSIIV, ] SISIGB is input from Safeguards Actuation Logic.




ADJACENCY INPUT FOR COMPOMENT COOLING SYSTEM

DATA FROM FSAR FI6.’s 9.2-16,19

This systes 1s shared by both units but sose cosponents are designated
to unit I, unit 2, or to both units. In the figure, there is a

prefix of -, 2-, or #-, respectively, tor the above cases. In the
digraph, the nuserical prefix is soved to after the cosponent type
specification. For exasple, 1-FCV-783 becomes FCVI7#3. For those
cases where there is no nuserical 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 pusps fail. Data fros FSAR table 9.2-7.
DUNPRES, OILCOOLT, ! DUMPRS is failure of pusps to generate sufficient
DUMPRES, DILCOOLY, 1 pressure. This fiils all oil coolers.

DUMPRES, 0ILCOOLS, 1

DUMPRES, DILCOOLY, 1

CCWP BB, DUMPRES , DUNAND 1 4Y CCWP- is cosponent cooling water puap.
DUMAND14Y, DUNPRES, CCWP1BB

DUNAND1 Y, DUNAND14Y, 1

CCWPCS, DUMAND13Y, DUNAND12Y

DUMAND12Y, DUMANE13Y, CCNPCS

CCNP2BR, DUNAND12Y, CCWP2AA

CCWP2AA, DUMAND12Y, CCWP2BB

CUMANDBY , DINPRES, CCHP2BB

CCWP2BB, DUNPRES, DUNANDBY

DUMAND7Y , DUNANDSY , CCWPCS

CCNPCS, DUMANDEY , DUNAND7Y

CCNP1AA, DUNANDTY,CCWP1BB

CCNP1BB, DUNANDTY, CCWP1AA

CCHP1AA, DUNPRES , DUMAND1 3Y

DUMAND 13, DUMPRES, CCWP 1 AA

DUNAND7Y, DUNPRES , DUNAND 1 2Y

DUMAND12Y, DUMPRES, DUNAND7Y

DUMANDBY , DUNPRES , CCWP2AA

CCWP2AR, DUNPRES, DUNANDBY

Injection pusp train 1BB

0ILCOOLT,CCP1BB, 1 OILCOOLT is the oil heat sxchanger for CCP1DB.
v6L5538, 01LCOOLT, 1

THI7#145B, VLSS58, | T is an in-line teaperature sensor,
V6L552B, TW1 791458, 1

FE178165,V6L5528, 1 FE- is an in-line flow seter orifice.
FCVITOI,FE179145, |
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VGLS54B,01LCOOLT, !
TH1791454, VBLSS54B, |
FELTH145, THI791454, |
V6LSS7B, FEI 78145, 1
TW17872,V6L5578, 1

01LCOOLY, SIPIBB, 1
TW1781488, 011.000LY, 1
VGLSSBB, TH1 781488, 1
FE178155, VBLESEB, |
TW17#1484, 01LCOOLY, 1

V6L5628, FE1 70148, |
VGA1 787258, V6LS428, |
TN17672,VGA1 797258, 1
FCVI7875, THI7872,1

Injection pusp train 1AA

0ILCOOLS, CCP1AR, 1
V6L 5534, 01LCOOLS, !
THI78146B, VL5534, 1
VBLSS2A, TN 701468, !
FE176159, VBLSS2A, !
FCV1782,FE178159, 1
V6L554A, 01LCOOLS, 1
FE178146, THIT81464, 1
VGL5S78,FEL 78146, 1
TWIT#78, VELSSTA, |

01LCOOLY, SIPIAA, 1
17814 ,0ILCOOLU, 1
VBLSSBA, THI 781478, 1
FE178159, VELSS8A, |
TW1781474, 01LCOOLU, 1
FELT8147, THI781474, 1
VBLS620, FEITH147,1
VGA1787254, VBLS624, |
THI7078, VA1 797256, 1



Adjacency input for the first crosstie network follows. This crosstie
outputs to pusp train 1AA through FCVITES and to pusp train IBB through
FCVI782. The inputs to the crosstie network are from 3 FCV's through
which flow fros each of the cosponent cooling heat exchangers passes.
The ouputs fros CCKIRA, B, and C pass into the network via FCV7#8, FCVIHIS,
and FCV7812, respectively.

The network has been sodelled by crnsidering it as three legs linked
together. Leg ! is the segaent bounded by FCV7#155 and FCV7#196,

Leg 2 is the segeent bounded by FCV7#9 and FCVIHIE, ..d Leg 3 is the
segaent bounded by FCV7#194 and FCV7#197. Flow through each leg is
bi-directional.

Input to FCVI7H3

DUM3Y,FCVI7H3,DUNARDIY DUMIY is flow tros ieft to right in Leg 1.
DUMANDLY,FCVI783, DUK3Y
FCV7812,DUMAND]Y, DUMSY DUNSY is flow froa right to left in Leg 2.
DUMSY, DUNANDLY, FCV7812
FCV789, DUNSY, 1

FCV7818,FCV789,1

FCV768, DUNSY , DUM&Y DUMGY is {lcs from left to right in Leg 3.
DUMEY , DUNSY, FTV7#E

FCV78197,DUMéY,

VB#7#515B,FCVIRIST, 1  VB- is a butterfly valve.

FDATA3, DPRAZY, |

OPRA2Y,VBA7#5158, 1 Local operators are needed to re-orient VB-'s.
VBA7#5154, VBTHS15B, |

FCV78194,VBHTHSISA, |

FDATAS, OPRALY, |

OPRALY,VBH7#5154,1

FCV7815, DUNGY , DUM2Y DUM2Y is flow from left to right in Leg 2.
DUM2Y, DUMGY,FCVT#15

FCV78195, Dum2y, 1

FCV78196,FCV78195,1

FCV7912, DUN2Y, DUNSY

DUMSY, DUM2Y,FCV7812
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FCV78196, DUNSY, |
FCVI8195,FCY79196, |
FCV7815, DUNSY, DUNTY
DUNTY, DUNSY, FCV7915
FVI8194,DUK7Y, |
VBOTHS15A, FOVIRI94, |
VBS7H5158, VBATHS 1A, |
FCVI8197, VBOT#5158, |
DUML#Y, DUNTY, |
FCV798, DUN18Y, DURAY
DUNAY, DU #Y, FCV798
FCVIR10, DUNAY, |
FOVI99, FCVINLA, |
FCV7#12, DUNAY, DUN3Y
DUN3Y, DUNAY, FCY7812

Input to FCVI742
DUN1SY, FCVIT02,DUNGY
DURSY , FCYITH2, DUNISY

TN29162,FCVI912, 1
CCHIRC, TH7#162, 1
VB#7#514, COHXRE, |
TN78281,VB270518, 1
FET8281,TW78281, 1

TN278161, FCVIRIS, 1
CCHXRB, TW278161, 1
VB27#51#,CCHIRB, |
TN2702%3, VR27H514, |

DUNTY is flow from right to left in Leg 3.

DUMAY is flow from right to left in Leg 2.

CCHIRC is component cooling heat exchanger C. All 3
heat exchangers are sodelled on the prisary side only.

CCHIRE is coaponent cooling heat exchanger B.
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FE270208,TH270208, )

TH178161,FCV798,1

CCHIRA, TWI7#161,1 CCHYRA is cosponent cooling heat exchanger A.
VB178518,CCHIRA, |

TH178199,VB178514, 1

FEL78199,TW178199,1

Adjacency input for the 2nd crosstie network follows. This crosstie outputs
to the 3 cosponent cosling heat exchanger trains. The connections to
trains A, B, and C are FEI78199, 208, and 201, respectively. The inputs

to the network are fros the 5 cosponent cooling water pusp trains which
connect to the network at VBI7#585A, VBI7#585, VB#T#5#5, VB279545B, and
VB2705654.

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

DUMILY,FE178199, DUNIAY Input to HIR train A is froa Leg 1 or Leg 2.
DUMIAY FE178199,DUNITY

FCV7825,DumitY,’

VB178585A, DUN11Y, DUN2SY

DUM2SY,DUNI1Y,VB1785854

VB178587,DUN2SY, |

DUM1BY, DUN25Y,VB1 705058

FCV7826,DUM18Y, |

FCV7827,FCV7826,1

VB1785058, DUN25Y, DUMIBY

VB78585, DUNAND2Y , DUM2#Y These next & lines are a triple input AND-gate

DUM26Y, DUNAND2Y, VBE7#565 to DUNIBY. The inputs are from VB#THSHS,
DUNAND2Y, DUN1BY , DUN29Y Leg &, and Leg 9.
DUM29Y, DUN18Y , DUNAND2Y

FCV7822,DUN29Y,1

DUM1SY, DUNZ9Y, DUN1SY

DUM11Y, DUMISY,

FCV7813, DURISY, |

FCV7823,FCV7013,1

DUM16Y, DUM29Y, DUMISY

FCV7#14,DUNIGY, |

FCVT818,FCV7014,1

DUNILY, DUM1SY, 1

FCV7816,DUNSIY, 1

VB2705854, DUNS1Y, DUN28Y

DUN2BY, DUN31Y, VB2785654

VB279587, DUN28Y, |

VB275058, DUM2BY , DUN21Y

DUM21Y, DUM28Y, VB27505B

FCV7929,DUM21Y, 1

FCV7028,FCV7029,1
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VBE78585, DUNANDA Y, DUN1 9Y
DUM19Y, DUNANDAY , VB#7#565
DUMANDAY, DUN21Y, DUN29Y
DUM29Y, DUM21Y, DUNANDAY
FCV7827, DUNLSY, |
FCV7826, FCV7927,1
VB1785058, DUN19Y, DUN26Y
DUN26Y, DUN15Y , VB1 785658
VB178567, DUN26Y, 1
VB1765054, DUN26Y , DUN33Y
DUN3TY, DUN26Y, VB1 785054
FCV7925, DUN33Y, 1

DUM14Y, DUN33Y, |

FCV7823, DUNIAY, |
FCVI#13,FCV7823, 1
DUN16Y, DUNI4Y, DUNSHY
DUNIAY, DUMLAY, DUM16Y
FCV7922, DUNIHY, |
VB79505, DUNAND3Y, DUN28Y
DUN2#Y, DUNANDSY, VBH7#585
DUMAND3Y, DUN3#Y, DUN19Y
DUN19Y, DUN3SY , DUMAND3Y
FCV7#28, DUM28Y, |
FCV7829, FCY7828, 1

DUM27Y, DUN28Y, VB2785058
VB2745858, DUN28Y , DUN2TY
VB27#587, DUN27Y, |
VB2795054, DUN27Y, DUN32Y
DUN32Y, DUN2TY, VB27#505A
FCV7816, DUN32Y, 1

DUM17Y, Did32Y, 1

FCV7818, DUN17Y, |
FCV7814,FCVI918, 1
DUN3AY, DUN1 7Y, DUM1SY
DUMISY, DUM1 7Y, DUN3BY
DUN1SY, DUMANDSY , DUN3#Y
DUM3AY, DUNANDSY , DUN1 Y
DUMANDSY , FE78281, DUN1 6Y
DUN16Y, FE7H261, DUNANDSY

These next 4 lines are a triple input AND-gate
to DUM2IY. The inputs are fros VBA7H565,
Leg 7, and Leg 9.

These next 4 lines are a triple input AND-gate
to DUM3IBY. The inputs are fros VBA7H58S,
Leg &, and Leg 7.

Input to HXR train C is fros Leg 2, Leg 9,
or Leg 3.
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DUNITY, FE278208, DUNIILY Input to WXR train B is from Leg J or Leg 4.
DUN31Y, FE270260,DUNLT7Y

Adjacency input for the five pusp trains follows. Since the entire systes
pressure and suction 15 provided by these puaps, failure of a pusp train
propogates upstreas to cosponents dependent upon suction AND downstreas
to cosponents dependent upon pressure. Hence, the numps trains are “strong®,
i.e., in each train all nodes reach to each other and then to those nodes
bounding upstreas and downstream.
VCIT785844, VBITHSHSA, |
VBITOSH5A, VCITHSR4A, |
CCMPLAA, VCI785044, 1 CCWP- 1s component cooling water pusp.
VCI78584A, CONPLAA, |
STRAINR- is a strainer which should be installed only
CCWP1AA,STRAINRIAA, 1  only during systea cleanup. Its failure represents
STRAINRIAA, VBI7#53A,1 1its presence during norsal operation AND its blockage
of sufficient flow through the pusp train.

VC178584B, VBRI 795658, |
VB1705658, VC1 785848, |
CCWP1BB, VCI705048, |
V1785848, CONP1 BB, |
CCWP1BB, STRAINRIBB, !
STRAINRIBB, VB1705018, |

VCA7H584, VBIT0535, |
VBOTHSHS, VCATESM, |
CCWPCS, VCATHSH, |
VCa7958* COWPCS, |
CCWPCS, STRAINRCS, |
STRAINRCS, VB#7#583, |

VC2785845, VB2795058, |
VB2705058, vC2705848, |
COWP2BB, VE2795648, |
VC2705048,CONP2BE, |
CCWP2BB, STRAINRZEB, |
STRAINRZBB, VB2795438, |

VC27T0504A,VB27H5054, |
VB2TO505A, VC2TH5044, |
COWP2AA, VC2785044, |
VE270584A, CONP2AA, |
CCWP2AA, STRAINR2AA, |
STRAINR2AA, VB2705034, 1
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Adjacency input for the third crosstie network follows. This network 1s

of a cosponent represents failure of suction generated iy pumps to be
propogated upstreas of the cosponent to the oil coolers.

Inputs to the network are the 5 pusp trains and the oulputs are the upstreas
oil cooler trains. The network is sodelied as J legs.

VBI7#563A, THIT878, DUNIAY Flow froe oil cooler train 1AA can be drawn
DUNIAY, TWI7878,VBI 785834 through either CCWP train 1AA or Leg 1.
FCV7834,DUN3AY, 1

VBI785035, DUNIAY, DUN3&Y

DUM36Y, DUNIAY, VB1795638

FCV7864, DUN36Y, |

FCVI@74,FCV7864, |

VB#70583, DUN3AY FCV7876

FCV7#76,DUN3SY, VBETH5E

VBO79583, DUNANDGY , FLY7876

FCV7876, DUNANDSY, VRST8563

DUMANDSY, FCVI 7875, DUNITY Flow froa oil cooler train 1BB can be drawn
DUMITY, FCVI7875, DURANDSY through either CCWP train CS, Leg 2, or Leg 3.
FCV7078,FCV7876,1

VB2785852, FCVTHT78, FCV7HI9

FCV7839,FCV7878,VB2785638

VB279583A,FCV79,1

FCY7874,DUR3TY, |

FCVT064, FCVTOTA, |

VB179503B, DUM3TY, DUNSY

DUM3SY, DUM3T7Y, VB178538

FCV7834, DUN3SY, 1

ADJACENCY [MUT FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL
JATA FRON TVA DNG 45M758-563-8

This unit sorc: | - sap” 7, tue one used in the injection systees except
that t is valve = 20 ' cpen upon receipt of the safety injection signal.
Suct w» f.. operat.on . © .2 vaive Gses not, ther>fore, require a connection
to DLILHST, stels - ci.co cnstrusentation. Ay operator knows whether to
open the valve bas.  on ceponent cooling systes pressures and flow
data. This required ;' o the cperators is called FDATAI, This is not
the sase as FDATAIYA, the flov ¢a a in the 1amediate region of the valve
“Airh is used to indi_ate to the gperator whelher or no! the valve is open
or ¢l “ed. Detailed modeling of the flow sensing network would probably
have siee overlap between the wo FDATA's, tho.
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4 FLV7023 &
FDATAS, FCV7823,1
ABONOVIAZA, FCV7823, 0PRLTEZ3
OPRL7#23,FCVT823, 4BOROVIAZA
OPRR7823,FCV7923,0PRL 7823
OPRL7#23,FCV7I923,0PRR7623 LINKIYA is connection froa MOTIYA to FCV7423.

ADJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALYVE UNIT MODEL
DATA FROM TVA DME 4SW768-63-8

This umit sodel 1s the samse as the one used in the injection systess except
that this valve needn’t open upon receipt of the safety injection signal.
Successful operation of the valve does not, therefore, require a coanection
to DSIINST, safety injection insirusentation. An operator knows whether to
open the valve based upon cosponent cooling systes pressures and flow

data. Thic requirad input to the operators is called FDATAI. This is not
the same as FDATAIYB, the flow data in the imsediate 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 sose overlap between the two FDATA’s, tho.

Process power source unknown for this valve and labelled POMERYB.

#FCVIMT »
FDATAZ, FCV7813,1
OPRR7#13,FCV7013,0PRL7813
OPRL7813,FCV7913,0PRR7013 LINKIYB 1s connection fros MOTIYB to FCV7#13.

ADJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL
DATA FROM TVA DNG 45W768-63-8

This unit sodel is the same as the one used 1n the injection systess 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 instrusentation. An operator knows whether to
open the valve based upon cosponent cooling systes pressures and flow

data. This required input to the operato.s is called FDATAI, This is not
the sase as FDATAIYC, the flow data in the issediate 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.

Process power source unknown for this valve and labelled POMERYC.
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 FOVIRIA &

FDATAS, FOV7814, 1
OPRR7A1A, FCV7814, DPRL7#14
OPRL7#14, FCY7814, DPRR7#14 LIMKIYC is connection from MOTIYC to FCVIBLA, MOTIYC

ADJACENCY INPUT FOR MOTOR OPERATED FLOW COWTROL VALVE UNIT MODEL
DATA FROW TVA DNG 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 DSIINST, safety injection instrusentation. An operator knows whether to
open the valve based upon cosponent cooling systes pressures and flow

data. This required input to the operators is called FDATAJ. This is not
the same as FDATAIYD, the flow data in the issediate 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 scee overlap between the two FDATA's, tho.

# FCVTHIB #
FDATAS,FCV7018, |
48OMOV2A2A, FCVT#18,0PRLTH18
OPRL7818,FCV7818, 48IM0V2A2A
OPRR7@18,FCV7918,0PRL7#18
OPRL7#18,FCV/#18,0PRR7918 LINKIYD is connection fros MOTIYD to FCV7#18. MOTIYD

ADJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL
DATA FROM TVA DNG ASW748-63-8

This unit model is the same as the one used in the injection systess 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 DSTINST, safety injection instrusentation. An operator knows whether to
open the valve based upon cosponent cooling system pressures and flow

data. This required input to the operators is called FDATAI. This is not
the same as FDATAIYE, the flow data in the imeediate 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 somse overlap between the two FDATA's, tho.

Process power source unknown for this valve and labelled POMERYE,
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& FCV7826 #+
FDATAZ, FCV7028, 1
OPRR7826,FCV7826,0PRL7#26
OPRL7826,FCV7826,0PRR7#26 LINKIYE is connection fros WOTIVE to FCV7826.

ADJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UMIT MODEL
DATA FROM TVA DWG 45W768-03-8

This unit model is the sase as the one used in the injection systess 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 instrusentation. An operator krows whether to
open the valve based upon component cooling systes pressures and flow

data. This required input to the operators i1s called FDATAI. This is not
the sase as FDATAIYF, the flow data in the issediate 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 sose overlap between the two FDATA's, tho.

Process power source unknown for this valve and labelled PONERYF,
# FCVI027

FDATAZ,FCV7827,1
OPRR7827,FCV7827,0PRL7827

OPRL7827,FCV7827,0PRR7627 LINKIYF is connection from MOTIYF to FLV7#27.

* Inputs to DUMIIYF
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ADJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL
DATA FROM TVA DWE ASN758-63-8

This unit sodel is the sase 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 instrusentation. An operator knows whether to
open the valve based upon cosponent cooling systes pressures and flow

data. This required input to the operators is called FDATAL. This is not
the sase as FDATALYG, the flow data 1n the issediate region of the .alve
which is used to indicate to the operator whether or not the valve 1s open
or closed. Detailed modeling of the flow sensing network would probably
have sose overlap between the two FDATA's, tho.

Process power source unknown for this valve and labelled POWERYS.
4 FCV7H28 &t

FDATAZ, FCV7828, 1
OPRR7828,FCV7628,0PRL7928

OPRL7828,FCV7928,0PRR 7028 LINKIYE 15 connection from MOTIYE to FCV7828.

ADJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL
DATA FROM TVA DNG 45N768-63-8

This unit model 1s the sase as the one used in the injectior systeas 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 instrusentation. An operator knows whether to
open the valve based upon cosponent cooling systes pressures and flow

data. This required input to the operators is called FDATAS. This is not
the sase as FDATAIYH, the flow data in the issediate 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 sose overlap between the two FDATA's, tho,

Process power source unknown for this valve and labelled POMERYH.

4 FCVT29 ¢
FDATAZ, FCV7929,1
OPRR7#29,FCV7029,0PRL7929

OPRL7#29,FCV7829,0PRR7929 LINKIYH is connection from MOTIYH to FCV729.
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ADJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL
DATA FRON TVA DNG 45M768-53-8

This unit sodel is the sase as the one used in the injection systess except
that this valve needn’t open upon receipt of the safety injection signal.
Successful operation of the valve dues not, therefore, require a connection
to DSIINST, safety injection instrusentation. An operator knows whether to
open the valve pased upon cosponent cooling systes pressures and flow

data. This required input to the operators is called FDATAS, This is not
the sase as FDATAIYI, the flow data in the imsediate 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 somc overlap between the two FDATA's, tho.

Process power source unknown for this valve and labelled POMERYI.
# FCVTH64 o

FDATA3, FCV7864, 1
OPRR7854, FCY7064, OPRL 7064

OPRL7#EA, FCVTRO4, OPRR7B64 LINKIYT 15 connection from MOTIYI to FCV/#64. MOTIY]

ADJACENCY INPUT FCR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL
DATA FROM TVA DNE ASW768-53-8

This unit sodel is the sase as the one used in the injection systeas 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 instrusentation. An operator knows whether to
open the valve based upon cospunent cooling systes pressuros and flow

data. This required input to the operators is called FDATAS. This is not
the sase as FDATALYJ, the flow data in the issediate region of the valve
which is used to indicate to the operator whether or not the valve is open
of iuswd. Detailed sodeling of the flow sensing network would probably
have sose overlap between the two FDATA’s, tho,

Frocess power source unknown for this valve and labelled POWERY),
9 FCVTI74
FDATAZ, FCV7874,1

OPRR7TA74, FCVIOT4, OPRLTET4
OPRLT#74,FCVTH74,0PRR7A74 LINKIYJ is connection from MOTIYJ to FCV7HTM,
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ADJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL
DATA FRON TVA DNE 45N768-53-8

This unit sodel is the sase as the one used in the injection systess 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, szfety injection instrusentation. An operator knows whether to
open the valve based upon coaponent cooling systes pressuros and flow

data. This required input to the operators is called FDATAS. This is not
the same as FDATALYK, the flow data in the issediate region of the valve
which is vsed to indicate to the operator whether or not the valve is open
or closed. D-*ailed sodeling of the flow sensing network would probably
have sose overia, ~tween the two FDATA's, tho.

Process power source unknown for this valve and labelled POMERYX,

e FCYI0T6 ¥

FDATAS, FCV7876, 1

OPRR7875, FCY7876, OPRL7#74

OPRL7876, FCVI876, 0PRR7#76 LINCIYK is connection from MOTIYK to FCV7#76. MOTIYK

ADJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL
DATA FROM TVA DNE 45W768-63-8

This unit sodel is the sase as the one used in the injection systess 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 instrusentation. An operator knows whether to
open the valve based upon cosponent cooling systes pressures and flow
data. This required input to the operators is called FDATAI. This is not
the sase as FOATAIYL, the flow data in the imsediate 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, the.

Process power source unknown for this valve and labelled POWERYL,
o FCVIITE w
FDATA3,FCV7978,1

OPRR7878, FCV7878, 0PRL 7078
OPRL7978, FCV7478, OPRR7478 LIMKIYL is connection fros MOTIYL to FCVI#78. WETIVL
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ADJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL
DATA FROM TVA DNG ASN768-63-8

This unit eodel is the same as the one used in the injection systess 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 instrusentation. An operator knows whether to
open the valve based upon cosponent cooling systes pressures and flow

data. This required input to the operators is called FDATAS. This is mot
the same as FDATALYN, the flow data in the issediate 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 sose overlap between the two FDATA’s, tho.

8 FCV7HI9S
FDATAZ, FCV79195, !
ABONOV2A2A, FCVTH195,0PRL7#195
OPRL78195,FCVTH195, 4BON0V2A24
OPRR7#195,FCV7015.,0PRL7019S
OPRL78195,FCV70195, Ov \R74195 LINKIYN is connection from MOTIYN to FCV78195. MOTIYM

ADJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UWIT MODEL
DATA FROW TVA DWG 45H760-63-8

This unit sodel is the sase as the one used in the injection systess 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 instrusentation. An operator tnow: whether to
open the valve based upon component cooling systes pressures and flow

data. This required input to the operators is called FDATAS, This is not
the sase as FDATAIYN, the flow data in the issediate 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 sose overlap between the two FDATA's, the.

Process power source unknown for this valve and labelled POMERYN,
o FCVI0L96
FDATAS, FCV78196,1

OPRR7#196,FCV70196,0PRL78196 LINKIYN is connection froe MOTIYN to FCV7#196. MOTIYN
OPRL7#196,FCVT0196, 0PRR76194
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ADJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL
DATA FRON TVA DWE A5W748-53-8

This unit sodel 1s the sase 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 instrusentation. An operator knows whether to
open the valve based upon cosponent cooling systea pressures and flow

data. This required input to the operators is called FDATAI. This is not
the sase as FDATAIYD, the flow data in the issediate 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.

Process power source unknown for this valve and labelled POMERYD.
o FCVIS &4

FDATAZ, FCV799,1
OPRL789,FCV7489,0PRR7H9 LINKIYO is connection from MOTIYO to FCV789. MOTIYOD

OPRR7S, FCY799,0PRL7#S “NOT1YD,FCV709,0PRA1YD 15 the sotor that soves valve plug FCV7#9.

ADJACENCY INPUT FOR MOTOR OPERATED FLOW CONTROL VALVE UNIT MODEL
DATA FRON TVA DNG 45W748-63-8

This unit sodel is the sase as the one used in the injection systess except
that this valve needn’t open upon receipt of the safety injection signal.
Successful operation of the valve does not, therefore, require a comnection
to DSIIMST, safety injection instrusentation. An operator knows whether to
open the valve based upon cosponent cooling systes pressures and flow

data. This required input to the operators is called FDATAS. This is not
the same as FDATAIYP, the tlow data in the 1ssediate region of the valve
which is used to indicate to the operator whether or not the valve is open
or closed. Detailed sodeling o1 the flow sensing network would probably
have sose overlap between the two FDATA's, tho.

 FCVIRIN &
FDATAZ, FCV014, !
ABONOVIAZA, FCVTHI0,0PRLTAIS
OPRL78.9,FCVI810, 480M0V1A2A
OPRL7#19,FCVTRLH,0PRRTIIS
OPRR7A1H,FCVT010,0PRLTAIS LINKIYP is connection from NOTIYP to FCV7814. ROTIYP

OPRALIYOD



ADJACENCY INPUT FOR SAFETY INJECTION OR CENTRIFUGAL CHARGING PUMP
DATA FRON TVA DWE’s 45N758-62-1, 45M768-63-1

This pusp is norsally on. The unit msodel consists only of

connections from the process power to the pusp.

ASSUNPTION: It is assused that the control logic and the
design of the control circuitry is the sase
for the CCWP’s as for the SIP’s and CCP’s, with
the exception of the low header pressure input
in the CCWP’s. This assuaption is based on
the logic diagras in FSAR figure 9.2-23.

ASSUNPTION: It is assused in this unit sodel that control
power 1s not needed to keep the relay sechanisa
closed which allows the process power to flow
to the pusp sotor. This is based upon inter-
pretation of notes describing the sechanisa

SN768-62-1.
#% CCWPLAA ++
NOT27Q,CONPLAA, 1 NOT2YQ is driving motor and CCWPIAA is pump.
R2YQ,MOT2YQ, ! R2YQ is relay.
488VS1A1A,R2YD, 1 ABBVSIALA is process electrical power.

ADJACENCY INPUT FOR SAFETY INJECTION OR CENTRIFUGAL CHARGING PUNP
DATA FROM TVA DNE's ASN768-62-1, 4SW768-43-1

ASSUNPTION: It is assused that the control logic and the
design of the control circuitry is the sase
for the CCWP's as for the SIP’s and CCP’s, with
the exception of the low header pressure input
in the CCWP’s. This assusption is based on
the logic diagram in FSAR figura 9.2-23.

ASSUNPTION: It is assused 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 pusp sotor. This is based upon inter-
pretation of notes describing the sechanise in

ASNT68-62-1.
¢+ CCWPIBB #+
ROT2YR, CCWP1BB, | MOT2YR is driving sotor and CCNPIBB is puep.
R2YR,MOT2YR, | R2YR 1s relay.
4BBVSIBIB,R2YR, | ABOVSIBIBYR is process electrical power,
COTL2YR,R2YR, | COIL2YR, when energized, closes R2YR.
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Multiple AND-gate for 1nputs of switches to COIL2YR
SWSI1YR,COIL2YR, DUNANDBYR SWSIIYR switches on receipt of SIS,
DUMANDBYR, COIL2YR, SHS11YR
SWA2YR, DUNANDBYR , DUNAND7YR SHAZYR uses norsal control power to energize COIL2YR.
DUMAND7 YR, DUKANDEYR , SHAZYR
SHC2YR, DUNAND7YR, SWB2YR SHCZYR uses esergency control power to emergize COIL2YR.
SWB2YR, DUNAND7YR, SNC2YR SWB2YR 1s local control and uses nors. or eserg. power.

OPRC2YR, SWB2YR, | OPRC2YR is local operator.

FDATA3, OPRC2YR, 1 FDATAS is control roos instrusentation sonitoring

FDATAZYR,OPRC2YR, 1 flom (heat resoval) in CCS to detersine need to *urn
this pusp on.

FUSEAYR, SWC2YR, 1 FUSEAYR is fuse for esergency control power.

RIYR,FUSEAYR,RAYR

RAYR, FUSEAYR,RIYR

FUSE1IBIV,RIYR, !

FUSE1#1],R4YR, 1

SWIIYR, RAYR, |

OPRF7YR,SWI3YR, |

ANNIV,OPRF7YR,1 ANN- 15 annunciator to signal need to switch to alternate pwr.

SWI2YR,FUSE4YR, | SWI2YR is switch fros norsal to eserg. control power.

OPRFAYR, SHX2YR, 1 OPRFAYR operates SWI2YR.

Multiple AND-gate for inputs of transmitters/indicators to OPRFAYR
FDATA2YR, OPRFAYR, DUNAND | #YR
DUMAND | YR, OPRF4YR, FDATA2YR
LTBYR, DUNAND1#YR, DUNANDSYR LTBYR indicates SMA2YR status.
DUMANDIYR, DUMAND 1 8YR,LTBYR
LT7YR, DUNANDIYR, DUNANDS YR LT7YR indicates SWAJYR status.
DUMANDE YR, DUNANDIYR,LTTYR
LT&YR, DUNANDSYR, OPRCZYR LTAYR indicates control power status.
OPRC2YR, DUMANDA YR, LTAYR

OPRF&YR, SWC2YR, | OPRFAYR operates aurillary control switch SWC2YR.
DUMISYR, OPRF YR, |

FDATA2YR, DUN3SYR, DPRC2YR
OPRC2YR, DUNISYR, FDATA2YR
FDATAS, DUN3SYR, 1

FUSEIYR, SWA2YR, 1 FUSEIYR 1s fuse for norsal control power.
FUSEIYR,LT7YR, 1 Indicator lights LT7YR and LTBYR use nore. con. power.
FUSE3YR,LTBYR, !

FUSE3IYR, SWB2YR, FUSE4YR

FUSEAYR, SWB2YR, FUSESYR

RSYR,FUSE3IYR,R6YR

R&YR,FUSEIYR,RSYR

FUSE1#11,RSYR,1
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FUSEIBIV,R&YR, |

SHIAYR, R&YR, |

ANNII,OPRFBYR,| ANN- 1s annunciator to signal need to switch to alternate pwr.
OPRFBYR, SWXAYR, |

FUSEJYR, SWAIYR, | SWAIYR enables auto receipt of SIS.

DUNISYR, OPRFSYR, |

OPRFSYR, SWA2YR, 1 OPRFSYR operates SWA2SYR, SWAJYR which are both part of same actuator.
SHATYR, SWSIIYR,

NPWFSYR, SWAIYR, | OPWNFSSYR fails by not enabling SISIG receipt
SISIGB, SWSILYR,SWPRESIYR SISIGB is 1nput from Safeguards Actuation Logic.
SWPRESIYR,SWSIIYR,SISIGB SWPRESIYR is actuation switch of low pressure header.

ADJACENCY INPUT FOR SAFETY INJECTION OR CENTRIFUGAL CHARGING PUMi
DATA FROM TVA DMG's 4SN768-62-1, 45H768-63-1

ASSUNPTION: It 1s assused that the control logic and the
design of the control circuitry is the sase
for the CCNP’s as for the SIP’s and CCP's, wmith
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.
ASSUMPTION: It is assused in this unit sodel that control
power 15 not needed to keep the relay sechanise
closed which allows the process power to flow
to the pusp sotor. This is based upon inter
pretation of notes describing the sechanise in
ISN768-62-1,

The digraph acdel for CCNPCS consists of two redundant
pusp control digraphs AND-ed together with the

output of the gate connecting to the sotor.

Each control systes enables power fros a different

480 volt shutdown bus, however, only one of the two
shutdown busses '4BAVSZB2B) is normally enabled.

To enable the other bus (4BVSIAZA) requires an
ryerator action,

&% CONPCS »¢
R2YS,MOT2Y,R2YY R2YS and R2YV are outputs of the 2 control systess.
R2YV, ROT2Y,R2YS
MINRLXSHE], R2YSHG!, | MINRLKSWE! is manual interlock enabling power to
NINRLKSHG!, R2YSHG2, | the pusp to be "swung" fros 2ither unit,
OPRF9Y, R2YSHE2, | OPRF9Y sust close R2YSNGE2 to enable alternate power,
ROT2Y,CCWPLS, |

Control systes for normal feeder
4BPVS2B7B, R2YSHG! , 4BOVS2B28 is process electrical power
R2YSHE!,R2YS, |




COIL2YS,R2YS,1 COIL2YS, when energized, closes R2YS.

Mul'iple AND-gate for inputs of switches to COIL2YS
SWSI11YS,COTL2YS, DUMANDBYS SWSI1YS switches on receipt of SIS,
DUMANDBYS, COIL2YS, SWS11YS
SWA2YS, DUMANDBYS, DUNAND /YS SWA2YS uses norsal control power to energize COIL2YS.
DUMAND7YS, DUMANDBYS, SHA2YS
SHC2YS, DUMAND7YS, SWB2YS SHC2YS uses emergency control power to energize COIL2YS.
SWB2YS, DUNAND7YS, SMC2YS SWB2YS 1s local control and uses nors. or eserg. power,

OPRC2YS. SWB2YS, 1 OPRC2YS 1s local operator,
FDATAZ, DPRC2YS, 1 FDATAS i1s control room instrusentation sonitoring
FDATA2YS,DPRC2YS, | flow (heat resoval) in CCS to determine need to turn
this puep on.
FUSEAYS, SHC2YS, | FUSEAYS is fuse for esergency control power.
R3YS, FUSEAYS, RAYS
R4YS, FUSEAYS,RIYS
FUSE2811,R3YS, 1
FUSE201V R4YS, 1
SWIIYS, RAYS, |
OPRF7YS, SWXJYS, 1
ANNIT,OPRF7YS,| ANN- 15 annunciator to signal need to switch to alternate pwr,
SWI2YS, FUSESYS, ! SWI2YS is switch from normal to eserg. control power,
OPRFAYS, SHX2YS, 1 OPRFAYS operates SWI2YS.
Multiple AND-gate for inputs of transeitters/indicators to OPRFAYS
FDATA2YS,OPRFAYS, DUNAND 1 #YS
DUMAND | 8YS, OPRF 4YS, FDATA2YS
LTBYS, DUMAND | #YS, DUMAND9YS LT8YS indicates SMA2YS status.
DUMANDSYS, DUNAND1#YS, LTBYS
LT7YS, CUNAND9YS, DUNANDSYS LT7YS indicates SWAZYS status.
DUMANDAYS, DUNANDIYS,LT7YS
LT6YS, DUMANDSYS, OPRC2YS LTAYS indicates control power status.
OPRC2YS, DUMAND6YS, LTAYS
OPRFAYS, SHC2YS, | OPRFAYS operetes aurillary control switch SWC2YS.
DUM3SYS, OPRF4YS, 1
FDATAZYS, DUN3ISYS, OPRC2YS
OPRC2YS, DUNISYS, FDATA2YS
FDATAZ, DUN3SYS, 1
FUSE3YS, SWA2YS, | FUSEIYS 1s fuse for noreal control power.
FUSE3YS,LT7YS, 1 Indicator lights LT7YS and LTBYS use nore. con. power,
FUSE3YS,LTBYS, I
FUSE3YS, SWB2YS, FUSEAYS
FUSEAYS, SWB2YS, FUSEYS

RS¥S. FUSEIYS, ReYS



R6YS, FUSEIYS, RSYS

FUSE2#1V,RSYS, 1

FUSE2811,R6YS, !

SWIAYS, R&YS, |

ANNIV,OPRFBYS, 1 AMN- 15 annunciator to signal need to switch to alternate per.
OPRFBYS, SWXAYS, |

FUSEJYS, SWAJYS, 1 SHAZYS enables auto receipt of SIS,

DUN3SYZ, OPRFSYS, |

OPRFSYS, SWA2YS, | OPRFSYS operates SWA2YS, SWAZYS which are both part of sase actuator.
SWAIYS, SHS11YS,1

OPWFSYS, SWASYS, | OPWFSYS fails by not enabling SISIG receipt.
SISIGR, SHSILYS, | SISIGB is input from Safeguards Actuation Logic.

Control systes for alternate feeder
4BPVSIAZA,R2YSNGZ, 1 4BBVSIA2A is process electrical power.
R2YSN62,R2YV, 1
COIL2YV,R2YY, ! COIL2YV, when energized, closes R2YV.

Multiple ANG-gate for inputs of switches to COIL2YV
SWSI1YV,COIL2YV, DUNANDBYV SHSILYV switches on receipt of SIS,
DUMANDBYV, COIL2YY, SWST 1YV
SWA2YV, DUNANDSYV, DUNAND 7YV SWAZYY uses norsal control power to energize COIL2YV.
DUMAND7YY, DUMANDBYV, SNAZYV
SHC2YV, DUNAND7YV, SHB2YV SNC2YV uses emergency control power to energize COIL2YV.
SWB2YV, DUNAND 7YY, SNC2YV SWB2YV 15 local control and uses nore. or eserg. power.

OPRC2YV,SWB2YV, | OPRC2YV 1s local operator.
FDATAZ, OPRC2YV, | FDATAS is control room instrusentation sonitoring
FDATA2YV,OPRC2YV, | flow (heat resoval) in CCS to determine need to turn
this pusp on.
FUSEAYV, SHC2YY, | FUSEAYV 1s fuse for esergency control power.
RIYV, FUSEAYV, RAYY
RAYV, FUSEAYV,RIYY
FUSEL@ITI,RIW, I
FUSEIRI,RAYY, 1
SHXTYV RAYY, |
OPRF7YV, SHX3YV, I
ANNITI, OPRFTYV,1 ANN- is annunciator to signal need to switch to alternate per.
SWI2YY, FUSEAYY, | SWIZYV is switch from norsal to eserqg. control power.
OPRFAYY, SWI2YV, 1 OPRFAYV operates SWI2YV.
Multiple AND-gate for inputs of transmitters/indicators to OPRFAYV
FDATA2YV, OPRFAYV, DUNAND1 @YV
DUMAND 1 #YV, OPRF &YV, FDATA2YV
LTBYV, DUNAND I #YYV, DUNANDIYY LTBYV indicates SWA2YV status.
DUMANDSYV, DUNAND 1YV, LTBYV

LT7YY, DUNANDIYY, DUNANDS YV LT7YV indicates SWATYV status.
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DUMANDS YV, DUNANDS YV, LTTYV
LT&YY, DUNANDS YV, OPRC2YV LT6YV indicates control power status.
OPRC2YV, DUNANDS YV, LT6YV

OPRFAYV, SWC2YY, | OPRF&YV operates auxillary control switch SWC2YV.
DUN3SYV, OPRFAYV, |

FDATA2YV, DUNISYV, DPRC2YV
OPRC2YV, DUNISYV, FDATA2YV
FDATAS, DUNISYY, I

FUSETYV, SWA2YV, | FUSE3YV is fuse for norsal control power.
FUSE3YV,LTTW, 1 Indicator lights LT7YV and LTBYV use nore. con. power.
FUSE3YV,LTBYY, |

FUSEIYV, SHB2YV, FUSEAYV

FUSE4YV, SWB2YV, FUSEIYV

RSYV, FUSEIYV ReYY

R&YV, FUSETYV,RSYV

FUSE1#I,RSYV, 1

FUSEIOTTI, RV,

SHXAYV REYV,

ANNI OPRFBYV, | ANN- 1s annunciator to signal need to switch to alternate pwr.
OPRFBYY, SWX4YY, |

FUSEIYV, SWATYV, | SWASYV enables auto receipt of SIS.

DUN3SYV, OPRFSYY, |

OPRFSYV, SWA2YV, | OPRFSYV operates SWA2SYV, SWAIYV which are both part of sase actuator.
SHASYV, SWSIIYY, |

OPNFSYV, SWASYV, | OPWFSSYV fails by not enabling SISIG receipt.

SISIGA, SHSIIYW, I SISIGA is input from Safequards Actuation Logic.

ADJACENCY INPUT FOR SAFETY IMJECTION OR CENTRIFUGAL CHARGING PUMNP
DATA FROW TVA DWE's ASN760-62-1, 45W768-63-1

ASSUMPTION: It is assused that the control logic and the
design of the control circuitry is the samse
for the CCWP’s as for the SIP’s and CCP's, with
the exception of the low header pressure input
in the CCWP's, This assusption is based on
the logic diagras in FSAR figure 9.2-23.
ASSUMPTION: It 1s assused in this unit sodel that control
power is not needed to keep the relay sechaniss
closed which allows the process power to flow
to the pusp sotor. This is based upon inter-
pretation of notes describing the sechanise in
A5H768-62-1.

4 CONP2BB 4
MOT2YT,CCNP2BB, | MOT2YT is driving sotor and CCWP2BB is pusp.



R2YT, MOT2YT, 1 R2YT is relay.
4BAVS2BIB, R2YT, I ABOVS2BIBYT is process electrical power.
COTL2YT,R2YT,! COIL2YT, when energized, closes R2YT.

Nultiple AND-gate for inputs of switches to COIL2YT
SWSIIYT, COIL2YT, DUNANDBYT SWSIIYT switches on receipt of SIS.
DUMANDBYT, COIL2YT, SUSTIYY
SHAZYT, DUNANDSY T, DUNAND7YT SWAZYT uses norsal control power to energize COIL2YT,
DUMAND7YT, DUMANDBYT, SMA2YT
SHC2YT,DUNAND7YT, SWB2YT SMC2YT uses emergency control power to energize COIL2YT,
SHB2YT,DUMANDTYT , SMC2YT SWB2YT is local control and uses nore. or eserg. power.

OPRC2YT, SWB2YT, 1 OPRC2YT is local operator.

FDATAS, OPRC2YT, | FDATAS is control roos instrusentation sonitoring

FDATA2YT,DPRC2YT, | flow (heat resoval) in CCS to determine need to turn
this pusp on,

FUSEAYT, SHC2YT, 1 FUSEAYT is fuse for esergency control power.

RIYT, FUSEAYT RAYT

RAYT FUSEAYT RIYT

FUSE2011,RIYT, 1

FUSE201V,R4YT, )

SWISYT,R4YT, |

OPRF7YT, SMIIYT, |

ANNIT OPRFTYT, 1 AMN- is annunciator to signal need to switch to alternate per.

SWI2YT, FUSEAYT, I SWI2YT is switch from noreal to eserg. control power,

OPRFAYT, SMX2YT, 1 OPRFAYT operates SWI2YT,

Multiple AND-gate for inputs of transmitters/indicators to OPRFAYT
FDATA2YT OPRFAYT, DUNAND18YT
DUMAND | #YT, DPRFAYT  FDATA2YT
LTBYT, DUNAND 1 8YT, DUNANDSYT LYBYT indicates SWA2YT status.
DUMANDS YT, DUMAND 19YT, LTBYT
LT7YT, DURANDS 11, DUNANDAYT LT7YT indicates SWASYT status.
DUNANDS YT, DUNANDSYT,LT7YT
LT6YT,DUNANDSYT DPRC2YT LTAYT indicates control power status.
OPRC2YT, DUMANDA YT, LTSYT

OPRF&YT, SHC2YT, | OPRFSYT operates auxillary control switch SWC2YT,
DUMSSYT, OPRF&YT, |

FOATA2YT, DUNISYT, OPRC2YT
OPRC2YT, DUN3SYT, FOATA2YT
FDATAS, DUN3SYT, |

FUSEIYT, SWA2YT, | FUSESYT is fuse for normal control power.
FUSE3SYT, LTTYT, ) indicator lights LT7YT and LTBYT use nore. con. power,
FUSEIYT,LT8YT, |

FUSEIYT, SWB2YT, FUSEAYT
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FUSEAYT, SWB2YT, FUSEIYT
RSYT, FUSESYT, ReYT
R6YT,FUSESYT, RSYT
FUSE201V,RSYT, |
FUSE2011,R6¥T, |
SHXAYT REYT, |
ANNTY, OPRFBYT, |
OPRFBYT, SHX4YT, |
FUSEIYT, SWASYT, |
DUNISYT, OPRFSYT, |
OPRFSYT, SNAZYT, |
SHATYT, SHSTIYT, |
OPWESYT, SHAZYT, |

SWASYT enables auto receipt of SIS.
OPRFSYT operates SWA2SYT, SWAIYT which are doth part of sase actuator.

OPWFSSYT fails by not enabling SISIG receipt.

SISIGB, SWSI1YT, SWPRESIYT SISIGB is input froa Safeguards Actuation Logic.
SWPRES!YT,SWSI1YT, SISIGB SWPRESIYT 1s actuation switch of low pressure header.

ADJACENCY INPUT FOR SAFETY INJECTION OR CENTRIFUGAL CHARGING PUMNP

DATA FROM TVA DMu's ASHTo8-62-1, 45M768-63-1

This pusp is norsally on. The unit sodel consists only of
connections ‘ros the process power to the pusp.

ASSUNPTION:

ASSUNPTION:

+ CONP2AA o+

ROT2YU, CCNP2AA, |
R2YU,MOT2YU, |
180VS2814, R2YU, |

It 15 assused that the control logic and the
design of the control circuitry is the sase

for the CCWP's as for the SIP’s and CCP’s, with
the exception of the low header pressure input
in the CCWP's. This assusption is based on
the logic diagras in FSAR figure 9.2-23.

It 1s assused in this unit sodel that control
power is not needed to keep the relay sechaniss
closed which allows the process power to flow
to the pusp sotor. This is based upon inter-
pretation of notes describing the sechanise in
ASW768-62-1.

ROT2YU is driving eotor and COMP2AA 15 pusp.
R2YU 15 relay.
ABOVS2ALA 1s process electrical power.

The following is a 3/4 coincidence gate to sodel the fact that
at least 3 of the 4 PS's sust fail for SISI6- to fail.

DImIN3, DSTINST, |

OPWF20,DUNINT, ) OPWF28 can kill safety injection,

DUMIO3, 515164, 1
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DUM1S3, S1S168, |
DUNAND!#1, DUN1#3,PSIV
PSIV, DUN1ES, DUNAND1 01
DUMAND 1 89, DUNAND1#1 ,PS 111
PSI11T,DUNANDIS 1, DUNAND 8
P51, DUNAND! 49, PS11

PSI1, DUNAND1 9, PSI
DUNAND 81, DUN1#3, 1

PS1V, DUNIHS, DUMAND1 98
DUMAND ! 88, DUN 183, PS1V
PST, DUNIWT, DUNAND1S?
DUMAND! 62, DUN1 83, PST
PSIV, DUNAND1#2, PS111
PSIT1, DUNANDISZ,PSIV
DUNAND ! 82, DUN1#3, PS11
PSIT, DUNIES, DUNAND1#2

ADJACENCY INPUT FOR PROTECTION SET UNIT MODEL

DATA FROM TvA DNG 45N788-1

PS5l w
R131,PS1,1 Ri3 1s a pair of relays interlocked for switching
SWXSI,RIZI,RI21 {using SWXS and OPRF9) between normal and auxillary
OPRF91,SWXSI, 1 instrusent power,
R161,5W151,1 R16 is a relay in the 128VAC Instr. Power Dist. Panel.
TRIA,RIG1, 1 TRIA is a transforser which feeds into 120VAC IPDP.
FUSESI, TRIA, I
SKA, FUSE9I, ! SW4 can cut power to 126VAC IPDP.
OPWF 181,541, 1 OPWF 1§ operates SWd,
DUNTI,SHAl, 1
R31,0UN71,1 RY is a pair of relays interlocked for switching
SWXII,R3I1, 4BVSIALA {using SWIJ and GPRFS) between normal and alternate
OPRF&1, SWX3I, 1 feeder 4BOVAC shutdown boards IAIA and 1BIB,
48OVSIB1B, SWI3I, ! respectively.
ABOVSIALA,RIT, SNXTI
RI121,R131,5WX51 R12 is relay connecting inverter to instr. power bd.
STATINVI,RI2I,1 STATINVI is static inverter which needs synch signal
RISI,STATINVI,I from 120VAC [PDP,
TRIA,RISI RIS is relay in 120VAC IPDP.
TRIT,STATINVI,RIL] TRII is transforser within the I120VAC vital inverter,
RISI,TRIL, I Ri# is a relay which connects the 128VAC vital
DUN7I, R8I, 1 inverter to the ABVAC shutdown feeders.
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RI1I,STATINVI,TRII R11 tonnects to alternate path to static inverter.
R9IL,RILI, R9 is relay in 125 VOC vital battery board.
FUSEBI,R9I,!

125VVB1,FUSEBI, |

Connections from 125VVBI for solencid valve power

125VVBI1, FUSEA12,1

125VVB1,FUSER12, 1

125VVB1, FUSEAL, |

125VVB1,FUSEBI, |

125VWBI , FUSEBRS, 1

125VVBI, FUSEAS, |

12SWEI,FUSELSL, | FUSELP connects to &6.%v shutdown board control power, unit 1.
125VVBI,FUSE281,1 FUSE2® connects to &.9kv shutdown board control power, unit 2.

Expanded AND-gate input to 125VVB
RB1,125VVBI, DUMANDII]  RB connects 125VVB to battery BATI.
DUMANDI 11, 125VVB1,R81
FUSES], DUMAND! LI, FUSEST FUSE6 connects 125VVB to auxillary 488VAC boards.
FUSES], DUMANDI11,FUSES] FUSES ronnects 125VVE to noreal 4B#VAC boards.

R41,FUSESI, |

CHBR1,R4L, 1 CHSRI is battery charger whirh is connected to norsal
DUM71,CHBRI, 1 480 AC boards (i.e.,normal inverter feeder boards).
RS1,FUSESI, |

R71,RS1,1 R7 ' noreally open and is closed by operator GPRFB
SWI6I,R7T,1 actiating switch SWié.

OPRFEI,SH16!,1

CHBRIS, SWXél, 1 CHGRI® 15 spare battery charger.

R&1,CHERIS, | R4 is a pair of relays interlocked for switching

SWXAL RAT, AEAVAVIALS  fusing SWXA and OPRF7) between the 2 aux. 4BOVAC bds.
OPRF71, 58141, 1
ABHVAY (BB, SHX4I, 1

ABBVAVIALA, RET, SHXA]
FUSE?!,R81,1
BATI, FUSETI, ! BATI 1s battery,

# PSII &
R1311,PS1I,1 RIJ is a pair of relays interlocked for switching
SWISII,RIZII,RI211 (using SWIS and OPRF9) between norsal and auxillary
OPRF911,5wx511,1 instrusent power,
RIGIT,SMXSLN, ! R16 is a relay in the 120VAC Instr. Power Dist. Panel.
TRIB,R161T,1 TRIA is a transformer which feeds into 120VAC [PDP,
FUSE911,TR1B, !
SWALL,FUSETLI,! SW4 can cut power to 120VAC IPDP.
OPWFIBI1, SHAIL, I OPNF1# operates Sud,
DUNTII,SHAI1,1
R311,DUM71L, L R3 is a pair of relays interlocked for switching

SWISIT,RIIL,480VS1B2B  (using SWXJ and OPRF&) between norsal and alternate
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OPRF&IT,SWX3II, ) feeder 4BOVAC shutdown boards IAIA and IBIB,
ABOVSIAZA, SHX3ITL respectively.
488VS1B2B,R3IT, SWX3I1
RI1211,RI311, 5511 R12 is relay connecting inverter to instr. power bd.
STATINVII,RI2IL,! STATINVI 1s static inverter which needs synch signal
RISII,STATINVIL, ! from 120VAC IPDP.
TRIB,RISII, 1 RIS 1s relay in 126VAC 1IPDP,
TRUIT,STATINVII,RIZIT  TRII 1s transforser within the I26VAC vital inverter.
RIBII,TRILE, I Ri# is a relay which connects the 12VAC vital
DUN7II,RISII,! inverter to the 488VAC shutdown feeders.
RILTI,STATINVII,TRIIT  R1l connects to alternate path to static inverter.
R9II,RILILL N R9 is relay in 125 VDC vitz]l battery board.

Expanded AND-gate input to 125VVB
FUSEBII, R911,1
125VVBI1,FUSEBII, !

Connections from 125VWBI1 for solenoid valve power
125VVB11,FUSEA7, !
125VVB11,FUSER?, 1
125VVB11,FUSERS, |
125VVB11,FUSEBS, |

125VVBI1,FUSEINI], 1 FUSEI® connects to 6.9kv shutdown board control power, unit 1.
125VVBI1,FUSE2#11,1 FUSE2® connects to 6.%kv shutdown board control power, unit 2.
RBII,125VVBI1,DUNANDIIT] R8 connects 125VVE to battery BATI.
DUMANDI 111, 125VWBI1,R811

FUSESTT,DUMAND!I 111, FUSESI] FUSE6 connects 125VVB to auxillarv 4B#VAC boards.

FUSESIT,DUMANDIII1,FUSES]T FUSES connects 125VVB to normal 48#VAC boards.

R411,FUSESII, I
CHBRIL,RAII, L CHBRI 15 battery charger which is connected to noreal
DUN711,CHBRIT, 1 4BOVAC boards (1.e.,noreal inverter feeder boards),
RS11,FUSESIL,!
R71,RS11,1 R7 1s noreally open and is closed by operator OPRFB
SWXsl,R71,1 actuating swmitch SWIs.
OPRFB1,Swxsl, 1
CHBRIS, Sutsl, ! ChBRIS 15 spare battery charger.
R&1,CHBRIS, ! Ré is a pair of relays interlocked for switching
SWIAI, RGI, ABOVAVIAIA  (using SWXA and OPRF7) between the 2 aux. 48#VAC bds.
OPRF71,5W141,)
ABVAVIBIB, SHXAL, |
ABBVAVIALA RS, SHIA]
FUSE711,R811,1
BATII,FUSETII, I BATI 1s battery,

8 PSII] »
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RI3III PS'IZ.' R13 15 a pair of relays interlocked for smtching
Sdl "'X RISITI,RIZII (using SWIS and OPRF9) between noreal and auxillary
OPRF9III, Sll-“..x instrusent power,

RI&ITT,SWISTI R16 1s a relay 1n the 120VAC Instr. Power Dist. Panel.
792&,9‘6!.1.1 TRIA 15 a transforeer which feeds into 120VAC 1PDP.
FUSESIT], TR2A,1

SI‘!H.‘USE’IZi.l SWA can cut power to 120VAC IPDF.

OPWFIOI11,SMIITI, OPWF 18 operates SHA,

DUN7ITI,SH4Ll], )

RY!!I.DUF’EII.I R3 1s 2 pair of relays interlocked for switching
SWISIII,R3111,480V52414 (using SWIZ and OPRF&) between norsal and alternate
OPRF&IIL,SMIZIIL, I feeder 480VAC shutdown boards IAIA and 1BIB,
488VS2B18,SM13111,1 resp&:txvoly.

ABPVSZAIA RITTL, SHXTI

2111,RI3111,55111  R12 1s relay connecting inverter to instr. power bd.

R
STATINVILI,RIZINL,I STATINVI 1s static inverter which needs synch signal

i
RISIII,STATINVIIIL, L fros 120VAC [PDP,
R1S 1s relay in 128VAC 1PDP.
I,STATINVILI,RILIIL TRID is transforser within the 120VAC vital inverter.
P.!‘A.‘ Ril1,1 Ri# 15 a relay which connects the 128VAC vital
DUF”" Ri#LLI,
L111, STATIN

] inverter to the 48MVAL shutdown feeders.
111,TRII!1 Ril connects to alternate path to static inverter.
R9 is relay 1n 125 VDC vital battery board

Y
1

..‘FIIIZ '

Expanded AND-gate input to 125VVB
FUSEBIII,R91IL,I
125YVB111,FUSEBLII, |
125VVB111.FUSEINLT], 1 FUSELD connects to &.9kv shutdown board control power, umt I,
25VWB111,FUSE20111,1 FUSE2S connects to & 9kv shutdown board control power, unit 2
REI11,125VVB111,DURADIIIT] RB connects 125VVB to battery BATI.
DUMA !1!‘A,1?5v /B111,R8I11
FUSES]T],DUMADI 1111, FUSESII] FUSES connects 125VVE to auxillary 4BOVAC boards
FUSESII11,DUMADIITIT, FUSESTT] FUSES connects 125VVB to norsal 48#VAC boards.

R4111,FUSESILE,!

FHGG.A‘.ﬂl‘I‘.. CHMBR! 1s battery charger which is connected to noreal

DUN7111,CHERIT E ABOVAC boards (1.e.,noreal inverter feeder boards)
RSITI,FUSEALTI,

R711,RSIIT, ) R7 is noreally open and is closed by operator OPRFE

SWisl! R7II, actuating switch SWis,

OPRFEIT,SMXs11,)

CNGR'IS SMIsIL, ) CHBRIS 1s spare battery charger.

R6II,CHBRIIS, ! R6 is a pair of relays interlocked for smiching
SWIAIT REI1, ABOVAVZALA (using SWIA and OPRF7) between the 2 aux. 4BHVAC bds
OPRF7II,SHI4IT,!

ABPVAV2RIB, SHIAIT, |
ABOVAVIALA RETT SHIAL]




FUSETILI,ROIT, 1
BATIIL,FUSETINL, L

" PSIV a
RISIV,PSIV, |
SHISIV, RI3IV,RI2IV
OPRFI1V, SWISIV, 1
RIGIYV, SWISIV, |
TR2B, R161V, 1
FUSES1Y, TR2S, !
SWATY, FUSE9IV, !
OPMF 191V, SHA1Y, |
DUNTTV, SHAiY, 1
R3IV, DUNTIV, |
SWIIV,R31V, 490VS2028
OPRF&1V, SNV, 1
490VS2A24, SHISIV, 1
489V52828,R31V, SMI3IV

RIZIV,RIZIV, SWXSIV
STATINVIV,RI2IV,1
RISIV,STATINVIV, I
TR28,R1SIV, 1
TRIIV,STATINVIV,RILIV
RIBIV,TRLIV, I

DUNTIV R8IV, 1
RITIV,STATINVIV, TRiIV
ROIV,RILIV, I

BATI is b ttery,

R13 is a pair of relays interlocked for switching
fusing SWIS and OPRFY) between noreal and auxillary
instrusent power.

R16 15 a relay in the 120VAC Instr. Power Dist. Panel.
TRIA 15 a transforser which feeds 1nto 126VAC IPDP,

SN4 can cut power to 120VAC IPDP,
OPWF 1§ operates SWA,

R3 is a pair of relays interiocked for switching
(using SWXTI .nd OPRF&) between norsal and alternate
feeder 4BOVAC shutdown boards IAIA and 1BIB,
respectively.

RI2 is relay connecting inverter to instr. power bd.
STATINVI 1s static inverter which needs synch signal
from 120VAC [PDP.

R1S 1s relay 1n 120VAC 1PDP.

TRII 1s transformer within the 128VAC vital inverter,
RI® 15 a relay which connects the 120VAC vital
inverter to the 488VAC shutdown feeders.

Ri1 connects to alternate path to static invertor,
R9 is relay in 125 VDC vital battery board.

Expanded AMD-gate input to 125VVB

FUSEBIV,RO1Y )
125WB1V,FUSERLY, |

125VWBIV, FUSEIBIV, | FUSELR connects to 6. %y shutdown board control power, urit 1,
125VWBIV FUSE201V, | FUSE2S connects to 6.%v shutdown board control power, umt 2.

R8IV, 125VVRIV, DUMAND1 1 IV

K8 connects 125WB to battery BATI,

VUMANDI LIV, 125VVBIV,RBIV
FUSE&IV, DUMAND! ' IV, FUSESIv FUSES connects 123VWB to auxillary 480VAC boards.
FUSES !V, DUNAND! | IV, FUSESTV FUSES connects '25VWB to norsal 48IVAC boards.

RATV, FUSESIY, |
CHBRIV, K41V, |
DUN7 1V, CHBK1Y, |
RSIV, FUSESIY, |
R711,RS1V, !
SWIsI1,R711,1
OPRFBIT, SWEel1, 1
CHBR1TS, SWE6!1, 1
R&11,CHBRIIS, |

CHGRI is battery charger which is connected to noreal
ABOVAC boards (i.e.,normal inverter feeder boards).

R7 is normally open and 15 closed by operator OPRFE
actuating switch SWI6.

CHBRIS is spare battery charger.
R6 is a pair of relays interlocked for switching
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SWIALT RGI1, 4BOVAVZAIA (using SWIA and OPRFT) between the 2 aux. ABOVAC bds.
OPRF711,5M1411,1

ABBVAV2BIR Sl 1

PRPVAVIALA RETT SWIAT]

.uSETIV, RBIV, 1

BATIV, FUSETIV,! BATI 1s battery,

ADJACENCY INPUT FOR ELECTRICAL POWER SUPPORT
DATA FROM TVA DNE. ISNS#@ AND FSAR PP, 8.2-7,8,9

Adjacency input for the electrical power systes
and its subsystess are input as follows:
1) Electrical Power Systes
a. Unit |
b. Unit 2
2) Relay interlock connections (#INRLK®)
3) 250 volt battery boards (25VBATBD-)
+) 480 volt auxillary building cosson board (48#VABC-)

Input for each subsystes contains cossents on data sources.

#4 UNIT | POMER #+
Connections bark to &6.9KV shutdown board 1BB (6998VS18B).

R2S, 48ONOV1B2B, RS All R-"s are relays. 4B#AOVIB2B 1s MOV board 1B2B.
R24,R25,1

11,R24,1 I- is a cosponent of unknown type.
4BOVSIB2B, X1, R28 §BOVS1B2B 15 4B#V shutdown doard 1B2B.
R19,4B0VS1B28, 1

TR1B29,R19,1 TR- 15 a transformer,

R18,TR1B2B, 1

S980VS1BB,R18,! 6990VSIBB is 6.9XV shutdown board 1BB.

RS, 4BHMOVIB2B, R2S

OPREA? MIFR29, | OPREA? operates RS& by actuation of MIFR2S.
NIFR29,RSé, 1 MIFR- 15 san. transfer controller for closing relays.
R32,R56,1

12,R32,1

R28,11,480VS1828

OPRE37,R28,1

TR1BB,R28, !

R27,TR1BB,!

NIFRI4,R27,1

OPRE3S, NIFRIA, I

6999VS1BB,R27, )

R26,480M0V1BIB,RIT 4BOMOVIBIB is MOV board 1BIB.

OPREIY, MIFR17,1

NIFR17,R26,1



R24,R26, 1
R33, ABOMOVIB1B, R26
R32,R33,1

R23, 4BOVAVIBIB, R3S
WIFR1B,R23, 1
OPREAR, NIFRIS, |
R22,R23,1

11,R22,1

R3S, 4BVAVIBIB, R2Y
R34, R3S, 1

12,R34, 1

RY7, ABOVAVIB28, R21
NIFR19,R37, 1
OPREA1, NIFRIS, 1
R36,R37,1

12,R3%, 1

R21, 4BOVAV1B28, R3
R28,R21,1

11,820, !

OPRE38, R29, |
R29,12, 480VS1B1B
TRIDB, R29, |
4BOVSIBIB, 12,R29
R31,48VS1B18, |
TRIBIB,R31, 1

R38, TRIBIB, |
S999VS188, 838, |

ABVAVIEIE 15 cont. and aux. bldg. vent bd. 1BIB.

Connections back to 6.9XV shutdown board 1AA (6908VSIAA).

RAL, 4BINOVIA2A, RS2
RAT,R4A, |

13,43, 1
ABIVS1A24, I3, RA7
R38, 480VS1A24, |
YR:A24,R38, |

K58, TR1AZA, |
4989VS 1 AR, RS8, §
RS2, WUONCV 1 A28, R44
WIFR2L, RS2, )
OPRE48, NIFR2S, |
RS1,852, 1

RA7, 13, 480VS1A2
TRIAR, M7, 1
OPREAT, 47, 1

Res, TRIRA, |

NIFR21, 346, 1
OPREAT, RIFR2I, |
S900V5 LA, RAS, |
RAS, 4BPNOVIALA, RS

4BONOVIA2A 15 ROV board 1A2A.

ABOVSIAZA 15 ABIV shutdown board 1A2A.

9MVSIAA 15 6.9KV shutdown board 1AA.

ABONOVIALA is MOV board IAIA.
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NXFR24, R4S, |
OPREAS, 'SR24, 1
RA3, R4S, 1

RS3, 4BONOVIALA, R4S
RS1,RS3, 1

14, K51, 1

RAZ, ABVAVIALA, RSS
NIFR2S, R42, )
OPRE46, NIFR2S, |
RA1,R42, 1

13,841, 1

RSS, AAVAVIALA, R42
RS4,RSS, !

14,R54, 1

R4S, 4BHVAVIA2A, RS7
RI9, R4, |

13,839, 1

RS7, 4BOVAVIAZA, RA§
NIFR27,RS7, 1
OPREAS, MXFR27, 1
RS5,RS7, 1

14,R35, 1

RAB, 14, 4BVS1ALA
OPREAA, RAG, |
TRIAA, R4S, |
1BVSI1ALA, 14, RAS
RSH, ASHVSIALA, |
TRIALA, RSH, 1

R49, TRIALA, 1
4990VS 1AA, RA9, 1

ABOVAVIALA 15 488V cont. and aux. bldg. vent bd. IAIA.

4BBVAVIAZA 15 4B#V cont. and aux. bldg. vent bd. 1A2A.

4BOVSIALA is 488V shutoown board 1AIA.

Connections from offsite and onsite power supplies to &99#VSIBB.

Expanded AND-gate for connections to 69##VS1BB.

R1728, DUNAND28, R1934
R1934, DUNAND28,R1728

DUNAND29, DUNAND27, R1914
RI914, DUNAND?7, DUNAND2S

DUMAND27, 6999VS1BB, R1726
R1726,6900VS1BB, DUNAND27

NIFRI,R1728, AXFR3
AXFR3, R1728, NIFRI
OPRE22, MIFRI, |
R1724,R1728, 6949VSUB3
R1728, 699VSUBS, |
4990VSUB3, R1728,R1724
R2814, 6949VSUBS, |
OPRBSH, S999VSUB, |

AXFRI 1s automatic switch to alternate feeder

S900VSUB- 15 6.9XV utility bus (FSAR p. B8.3-5)
Power is bi-directional to/from utility buses. This
peraits interconnection of 6.9V shutdown buses.

Access to S9MVSUB-'s requires 2 op.'s (e.g.,950,922),
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CSSTDX,R2814,1 CSSTDX is comson sta. serv. trans. D, wind. L.
141KVBAY4, CSSTDI, )

Ri124,6900VUP 1D, R1624  699OVUB- 1s 6980 volt unit board.

USSTIBY,R1124,1 USSTIBY= unit sta. serv. transformer 1B, winding Y.
S#PKVBAYS, USSTIBY, SKVBAYS 1s | SHXV power line/conn. to plant,
SOPKV, SMKVBAYE, | S0V 15 SOV source.

OPRESA, S#XVBAYB, AIFR7 Offsite power is enabled only after switching (FSAR
AIFR7, SHOKVBAYS, OPRESA p. 8.3-1)

R1624,6990VUBID, RI124

6990VUBID,R1T24, 1

OPRE23, MXFR2,1

NIFR2,R1624,AXFR96

AIFR96,R1624 NIFR2

699VSBB, R1624, 1 6990VSBB 15 6.9KV start bus B.

DUM21, 6998VSB8, |

R1612,DUN21,RISI4

CSSTBY,R1612,1 CSSTBY is common sta. serv. transforser B, wind, Y.
161KVBAY13, CSSTHY, ! 161KVBAY!IZ 1s | 161KV power line/conn. to plant,
161KV, 161KVBAYLS, 1 161KV is 161KV source.

OPRESS, 161KVBAYIJ, AIFRE Dffsite power 1s enabled only by switching.

AXFRS, 161KVBAY!1], DPRESS

RIS14,DUN21,R1612

CSSTAY,RIS14,1

WIFRL, RIS14, MXFRA AXFR- is automatic transfer (auto relay close on WV).
NIFRA, RISI4, ALFRI

OPRE24, NXFR4, |

161KVBAYA,CSSTAY, 1 161KVBAY4 is | 161KY power line/conn. to plant.
OPRESS, 161KVBAY4, AXFRY Offsite power enabled only by switching.

AIFRY, 161KVBAY4, OPRESS

161KV, 161KVBAY4, |

MIFRS,R1934,1

OPRE2S, NXFRS, 1

S9PHVSUBI,R1934,1

OPRBS1,RI934, 1

R1934,6998YSUBI, |

R2714,6998V5UBI , |

CSSTCX,R2714,1 LSSTCX is com. sta. serv. trans. C, wind. I.
161KVBAY 13, CSSTCX, 1

NIFR6,R1914 AXFRA

AXFRA, RIS14, MIFRS

OPRE26, NIFRG, |

GENDSL IBE,R1914, 1 GENDSLIBB is diesel generator 1BS.
SISIGA,DUN1S,SISIGS Either SISI6 automatically turns on all GENDSL’s.
SISIGB, DUN1#, SISIGA

OPRE27,6ENDSL1BB, DUN1S

DUM1#, GENDSL 1EB, OPRE2?

DUMIE, ALFRE, | AIFRA is autosatic actuator dependent upon SILOGIC.
RI722,R1726,1

RIS24, 6900VUBIC,R1122  A90OVUB- is 4980 volt unit board,
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9MVUBIC,R1722,1
OPRE28, MXFR7,1
MIFR7,RIS24 ALFRY7
AXFR97, k. 524, MXFRY
S9VSBA, RIS, 1 999VSBA 15 5.9KV start bus A,
DUM22, 6998VSBA, |
RIS12, D22 RIG14
CSSTAY,RIS12,1
R1614,0UM22,R1512
CSSTBY,R1414,1
AIFR2,R1G14,NIFRS
NIFRE,RI414,ANFR2
OPRE29,MXFRS, !
R1122,698VUBIC,R1524
USSTIBY,R1122,1

Connections from offsite and onsite power supplies to 698VSIAA.

Expanded AND-gate for inputs to S98OVSIAA,
R1718, DUMAND3IS, R1932
R1932, DUNAND3S,R1718
DUMAND3#, DUNAND29,R1912
R1912, DUMAND29, DUNAND3#
DUMAND29, 6988VS1AA, R1716
RI716,6988VS1AA, DUNAND2Y
RI714,R1718,1
RI11A,6980VUBIB,R1622 69MVUB- 1s 6998 volt unit board.
USSTIAY,R1114,1 USSTIAY is unit sta, serv. trans. 1A, wind. Y.
S#OKVBAYS, USSTIAY, |
R1622,6990VUBIB,RILIA
6989VUBIB,RITI4, 1
OPRE3®, WIFRY, 1
MIFR9,R1622,AXFRT8
AXFR9B,R1622,MIFRY
698VSBB,R1622,1
NIFR1O,R1I932,1
OPRE31, MXFRIS, I
6909VSUB2,R1932,1
OPRBS2,R1932,1
R1932, 6980V5UB2, |
RI812, 6990VSUB2, |
CSSTDY,R3812,1 CSSTDY is cos. sta. serv, trans. D, wind. Y.
161KVBAY4, CSSTDY, 1
NXFR1L,R1912,AXFRS
AIFRS,RI912,MXFRII
OPRE3Z, NIFRLL, I
GENDSL1AA,R1912,1 GENDSLIAA is diesel generator [AA.
NPREIY, GENDSL1AA, DUNIS
DUMi#, GENDSL 1AA, OPRESI



D14, ALFRS, |
WIFR12,R1716, AXFRG
AXFR6,R1716,NIFR12
OPRE3A, NIFRI2,
RI712,R1716, 6990VSUBA
R1716, 6998VSUBA, |
S990VSUBA, R1716,R1712
RI712, 6948VSUBA, |
OPRBS3, 6984VSUBA, 1
CSSTCY,R3712, 1
161KVBAY1, CSSTCY, |
RI1112,6989VUB1A,R1522
USSTIAY,R1112,1
R1S22, 699VUB1A,R1112
S98VUBIA,RIT12, 1
OPRE3S, NIFRI3, |
NIFR13,R1522, AIFR99
AXFR99, R1S522, NIFRI3
4990VSBA,R1522, 1

CSSTCY is com. sta. serv, trans. C, mind. Y.

S900VUR- 15 4988 volt unit board.

&% UNIT 2 PONER ##
All cossents fexcept headers) are Unit | noseclature.

Connections back to 6.9XV shutdown board 788 (4998VS2BB).

R258, 488M0V2B28, RS6B
R24B,R258, 1
118,R248, 1
4B#VS2828, 118, R26B
R19B, 484VS2828, |
TR2828,R198, |

R188, TRZB28, |
4999VS28B, R188, |
RS68, 48OMOY2B25, R25B
OPREA2B, MIFR20B, |
WIFR24B, RS6B, |
R328,R568, |
128,R328, 1
R29B, 118, 480VS2628
WIFR1SB,R288, 1
OPRE37B, NIFRISH, |
TR288, R288, |

R278, TR2BB, |
RIFR14B,R278, 1

OPRE 348, NIFRI4B, |
999VS288,R278, |
R268, 48OM0V2B 18, RI3B
OPREI9B, NIFR17B, |

All R-"s are relays.

485 i0V1B2B 15 MOV board 1B2B.

I- is a cosponent of unknoun type.
4B#VSIB2B 1s 488V shutdown board 1B2B.

TR- 15 a transforoer.

YMIVSIBE is 6.9KV shutdo.m board 1BB.

OPREA2 operates RS56 by actuation of WIFR2S.
MIFR- is man. transfer coniroller for closing relays.

4BHNOVIBIB 15 MOV board 1BIB.
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NXFR17B,R268,1
R24B,R268, 1

RI3B, 4BIMOV2B1B, R26B
R328,R33B,1
R23B,4B#VAVZBIB, RIS  4BOVAVIBIE 15 cont, and aux. bldg. vent bd. 1BIB.
NIFR18B,R23B,1
OPRE4SB, NIFRIEB, |
R22B,R23B, 1
2'B,R228,!

RISB, 480VAV2B1R R23B
R34B,R35B, !
128,R348,1
R378,480VAV2B2B,R21B
NIFR198,R378,1
OPRE41B,MIFRIFS, |
R36B,R37B,!1
12B,R348,1
R21B,ABOVAVZRIR RIS
R263,R218,1
118,R298,1
RZY8, 128, 484VS2B1B
WIFR16B,R298, .
OPRE3BB, NXFR16B, |
TR28B,R298, |
ABOVS2818,128,R298
R3I1B,488VS2B18B, 1
TR2BIB,R31B,1
R3#8,TR2B1B, |
S999VS2BB, RINB, |

Connections back to 4.9XV shutdown board 254 (599OVSTad).
RAAB, 4BENOV2A2A,RS528  4BPMOVIA2A 15 MOV board 1A24.
RASH, R44B, !
13B,R45B,1
ABPVS2A2A, 138, R4T7B ABIVSIAZA 1s BV shatdown board 1A2A.
R38B, 4BAVS2A24, |
TR2A2A,R388, 1
RS8B, TR2A2A, 1
6909VS2AA RSBB, | S99IVSIAA is 6.9KV shutdown board IAA,
RS2B, 48MMOV2AZA RA4B
WIFR26B,R528,!
OPREABE, NIFR268, |
R518,R528,1
RA7B, 138, 4BAVS2A24
NIFR22B,R4TE,!
DPREATB, MXFR22B, |
TR2AA,RATS, |
R46H, TR2AA, |
NIFR21D,R448, !
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DPREATB, NIFR21B, |
S900VS20A, R44B, |
RASB, 48AMOV2A1A, RSB
NIFR24B, RASE, |
OPREASB, NIFR24B, 1
RAIB, R4S, |

RSIB, 48MMOV2A1A, RASE
RS18,RS38, 1

Y4B, R51B, 1

RAZB, 4BIVAV2A1A, RSSB
RIFR2SE, R42B, 1

OPRE 468, MXFR2SB, |
RA1B,RAZB, |

138, R418, 1

R55B, 4BHVAV2A1A, RA2B
RS4B, RSS8, |

148, R54B, |

RAPD, 4BHVAV2424, RSTH
R398,R48, |

138,R398, 1

RS7B, 48HVAV2AZA, R4SB
NIFR27B,RS78, 1
OPREA9B, NIFR27B, 1
RSSB, RS7B, i

148, RS58, |
RAGB, X4B, 4BAVS2A1A
MIFR23B, RABE, |
OPREA4B, KIFR23B, 1
TR2AA, R438, 1
48OVS2A1A, 4B, R4EB
RSEB, 4BHVS2A1A, |
TR2ALA, RSHB, 1

R49B, TR2ALA, 1
S990VS2A8, RA9B, |

ABONOVIALA 1s MOV board IAIA.

4BOVAVIALA is 480V cont. and aux. bldg. vent bd. 1AJA.

4BOVAVIAZA 15 4B#V cont. and aux. bldg. vent bd. 1AZA.

ABBVSIAIA 15 4B#V shutdown board 1AIA.

Connections fros offsite and onsite power supplies to S99#VS28B.

Expanded AND-gate for connections to 69#9VS2BB.

R1828, DUNAND22B,R1938
R1938, DUKAND22B, R1828

DUNAND22B, DUNAND218, R1924
R1924, DUNAND2 1B, DUNAND22B
DUMAND?1B, 6994VS28B, R1826
R1825, 5996VS288, DURAND?1B

WIRiB,R1828, AIFR3D
AIFRIB, R1828, NIFK1B
OPRE228, NIFRIB, |
RIB24,R1828, 49MHVSUR]

ATFRCB is autosatic switch to alternate feeder
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S999VSUBI,R1B28,R1B24

R1828, 6599VSUBT, |

R2814, 6998VSUBT, |

OPRBS#B, 6988VSUBT, |

RI1224,6940VUB2D, R1634  69MOVUB- is 6999 volt umit board.

USST2BY,R1224,1 USSTIBY= unit sta. serv. transforeer 1B, winding Y.

ANGEN2, USSTZBY, S#KVBAY4 Unit 2 nuc. gen. sodelled as enabled.
SOKVBAYA, USST2BY MNGEN2 S##KVBAYE 1s | SBPKY power line/conn. to plant,
SEBXV, SMKVBAYA, | S#KV 15 SAIY source.

OPRESAB, S@PKVBAYA,AIFRTB Transfer to offsite requires switching.
AIFR7B, S#IKVBAYA, DPRESAB

R1634,6909VUB2D,R1224

6998VUB2D,R1824,1

OPRE23B,MXFR2B, |

NIFRZB,R1634, AXFR9SB

AIFR96B,R1634, NIFR2B

6990VSEB,R1634, 1 6999VSBB 15 5.9KV start bus B,
MIFRSB,R1938, 1

OPRE25B, MIFRSB, |

6998VSUBL,R1938, 1

OPRRS1B,R1938, 1

R1938, 6988VSUBI, 1

NXFRSB,R1924,AXFR4B

AXFRAB,R1924 MIFRGB

OPRE26B, MIFR&B, 1

GENDSL2BB,R1924,1 GEMDSLIBB 15 diesel generator 1BB.
OPRE27B, GENDSL2BB, DUM1#

DUN1#, GENDSL2BB, OPRE27B

DUMIS, AXFRAB, |

R1822,R1826,1

RIS34,6990VUB2C,R1222  69#VUB- is (O80 volt unit board.
UPRE28B, NXFRTB, |

NIFR7B,RIS34,AIFRI7B

AIFR97B,RISI4 MIFRTB

S908VSBA, RIS, | S990VSBA 15 o.9KV start bus A,
R1222,6980VUB2C,R1534

698VUB2C,R1822,1

USST2BY,R1222,1

Connections from offsite and onsite power supplies to &98#VS2AA.

Expanded AND-gate for inputs to 6989VS2AA,

RIE19, DUNANDAZB,R1936

R1936, DUNANDAZB,R1818

DUMANDAZB, DUNAND323, R1922

R1922, DUMANDI2B, DUNAKDA2B

DUMANDI2B, 6998VS2AA k1816

R1B14, 59MIVS2AA, DUNAND 528

R1814,R1818,1
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R1214,6908VUB28,R1632
USST2AY,R1214,1
SOPKVBAYA, USST2AY, MNGEN2
MNGEN2, USST2AY, SOPKVBAY4
R1632, 6990VUB2B,R1214
S999VUR2B,R1B1A, )
OPRE3#B,MIFR9B, |
MIFRIB,R1632,AXFRISH
AXFR98B,R1632, NIFR9B
6999VSBB,R1632,1
NIFR18B,R1936,1
OPRE31B,NXFR1#B, |
6999VSUB2,R1936, 1
OPRBS2B,R1936,1

R1936, 6999VSUBZ, |
NXFR11B,R1922, AXFRSE
AXFRSB,R1922,MXFR1IB
OPRE32B,MXFR11B, |

S999VUB- is 6998 volt umit board.
USSTIAY 1s unit sta. serv. trams. 1A, wind. Y.

GENDSL2AA,R1722,1 BENDSLIAA 15 diesel generator 1AA.

OPREZ3B, GENDSL2AA, DUM1#
DUM1#, GENDSL2AA, OPREI3B
DUM1#, ATFRSB, |
WIFR128,R1816, AIFREB
AXFRSB, R1B16, MXFR12B
OPRE34B, NIFR128, 1
R1B12,R1815, 699VSUBA
RIB1S, 69BOVSUBA, |
49M0VSUBA, R1R16,R1BI2
OPRBSIE, 6998VSUBA, |
R1212, 698VUB2A, R1532
USST24Y,R1212,1

R1532, 6990VUB24, R1212
4999VUB2A,R1812, )
OPREISB, NIFR13B, )
NIFRI3B,RIS32, ALFR99B
AXFR99B, R1532, NIFR13B
4990VSBA, R1S32, |

990VUB- is 6998 volt unit baard.
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ADJACENCY INPUT DATA FOR RELAYS
DATA FROM TVA 45- SERIES
Only controls of ro'.ys in Unit | were sodelled.

This sodel is based upon interpretation of schesatics of relay
control hardware that appear on nuserous wiring diagrass in
the 45- series of TVA drawings. The sodel represents a relay
which is norsally open and is given either an autosatic or
sanually generated signal tc close.

This particular relay does not have a backup supply to the
norsal control power,

% R28 #¢
COIL1Z1,R28,1 COIL1ZI, when energized with control power, effects closure
EINRLK19,COILITL, I of R28. EINRLK1Y is an interlock between this relay

and R19. Type of interlock = E (E = electrical, M = sechanical).
AXFRIZ1,COILIZI, MXFRIZ1 AXFRIZ! is hardware used to autosatically actuate COILIZI.
IAXFRIII,ALFRILI, Y AXFRIZ! 1s supported by sonitoring instrusentation IAYFRIII.
OPWF111,AXFRIIL, I OPNFIZ1 is operator who fails by not enabling AXFRIIL.
DUMAYS, AXFRITZI I DUMAYS is noreal control power. This is the noraal

control power source for hardware supported by this bus (486VS1828).
MXFRIZ1,COILIZY,AXFRIZ] MIFRIZI is hardware needed to manually actuate COIL1ZI.
OPRFII1,MXFRIZI, Y OPRFII! is resote OP who uses NIFRIIL.
INXFRII1,0PRF111,1 OP uses IMXFRI! instrusentation to determine need to
DUMAYS, RIFRIII, I actuate.

ADJACENCY INPUT DA/A FOR RELAYS
DATA FROW TVA 45- SERIES

This sodel is based upon interpretation of schesatics of relay
contrel hardware that appear on nuserous wiring diagrass in
the 45- series of TVA drawings. The sodel represents a relay
which is noreally open and is given either an autosatic or
sanually generated signal to close.

This particular relay does not have a backup supply to the
norsal control power,

MR W
COILIT2,R29,1 COILII2, when energized with control power, effects closure
EINRLK31,COIL1I2,1 of R29. EINRLK3! 1s an interlock between this relay

and R31, Type of interlock = E (E = electrical, N = sechanical).
AXFRIZ2,COILIT2,MXFRIIZ AXFRIZ2 is hardware used to autosatically actuate COILII2.
TAXFRI12,AXFR1I2,!1 AXFR1IZ 1s supported by sonitoring instrusentation IAXFRIZZ.
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OPWF112,AXFRIIZ,1 OPWF112 is operator who fails by not enabling AIFRIZ2,
DUMAYR, AXFRI12,1 DUMAYR 1s noraal control power. This is the norsal
control power source for hardware supported Ly this bus (4BVSIBIB).
MXFRI  COIL122,AXFRIZ2 WYFRII2 is hardware needed to manually actuate COILIIZ.
OPRFI  WIFR'_,1 OPRF112 is remote OP who uses MIFRII2.
INXFR, . CeRF112,1 0P uses INIFRIZ instrusentation to determine need to
DUMAYR, XFR1I2,! actuate.

ADJACENCY INPUT DATA FOR RELAYS
DATA FROW TVA 45- SERIES

This sodel is based upon interpretatior of schesatics of relay
control hardware that appear on numerous wiring diagrass in
the 45- series of TVA drawings. The sodel represents a relay
which is noreally open and 1s given either an automatic or
aanually generated signal to close.

This particular relay does not have a backup suppiy to the
noreal control power.

% RET w
COILIIA,R47,1  COILIZA, when energized with control power, effects closure
EINRLK3B,COIL1IZA, of R47. EINRLKIB is an interlock between this relay

and R38. Type of interlock = E (E = electrical, W = sechanica').
AXFRIZA,COILIZA, MXFRIZA AXFRIZA is hardware used to autosatically actuate COIL1ZA.
IAIFRIZ4,AXFRIZA, AXFRIZ4 is supported by monitoring instrusentation IAIFRIZA,
OPWF 124, AXFRIZA, I OPWFLI4 is operator who fails by not enabling AXFRIIA.
DUMAYV, ATFRIZA, I DUNAYV is norsal control power. This is the norsal

control power source for hardware supported by this bus (4B#VSIAZA).
MIFRIZA, COILITA,AXFRITA MXFRIZA 1s hardware needed to sanually actuate COIL1ZA.
OPRFLI4, MXFRIZ4, 1 OPRFIZ4 15 resote OP who uses MIFRIIM4,
INXFRITA,DPRF14,1 OP uses INXFRI4 instrusentation to determine need to
DUMAYV, NIFRIZA, | actuate.
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ADJACENCY INPUT DATA FOR RELAYS
DATA FROW TVA 45- SERIES

This sodel is based upon interpretation of schesatics of relay
control hardware that uppear on cuserous wiring diagrams in
the 45- series of TVA drawings. e sode' represents a relay
which is norsally open and 1s given either an autosatic or
sanually generated signal to close.

This particular relay does not have a backup supply ‘o the
noreal control power.

#4 RAB &4
COILIZA,R48,1 COILIZ&, when energized with control power, effects closure
EINRLKSS,COIL1T4, 1 of R48. EINRLKS® is an interlock between thic relay

and RS#. Type of interlock = E (E = electrical, M = sechanical).
AXFRIZA,COIL'Z4,MXFRIZA AXFRIZ4 1s hardware used to autosatically actuate COILIZA.
TAXFRIZA AXFRITA, I AIFRIZ4 1« supported by monitoring instrusentation IAXFRIZA.
OPNF 124, AXFRIZA, L Oi¥F1I4 is operator who fails by not enabling AXFRIZA.

Norsal control power connection to battery bourds
DUMPHRI4 AXFRII4, 1 DUNPWRZA is noreal control power. This is the norsal
control power source for hardware supported by this bhus (4BEVSIALA).
RSZ4,DUMPWRIA, R614 RSI4 and R&I4 are relays in batt. bd.’s I and 111.
FUSEISITI,RSZ4,1
R&I4 DUNPNRIA RS14
FUSE18I,R614,1
SWIAT4 RO,
OFRFBIA, SWI4T4, | OPRFBI4 enables alt. teeder for norsal control power.
NCONFNRIZ4 OPRFBIA, | NCONPWRIZA 1s instr. that OP- needs to know tc switch
to alternate feeder to norsal control power.

MIFRIZA,COILIZA, AXFRIZA MXFRIZA is hardware needed to aanually actuate COILIIM,
OPRFIZ4,MXFR124,1 OPRFII4 15 resote OP sho uses MIFRIIA,
INXFRIZA,0PRF114,1 OP uses IMXFRZ4 instrusentation to determine need to
DUNPMRI4 MYFRIZA, 1 actuate,
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ADJACENCY INPUT DATA FOR RELAYS
DATA FROM TVA 435- SERIES

This sodel 15 basad upon interpretation of schesatics of relay
control hardware that appear on nuserous wiring diagrass in
the 45- series of TVA dramings. The sodel represents a relay
which is norsally open and is given either an autosatic or
manually 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.

R
COILIIS,R27,1  COIL1IS, when energized with control power, effects closure
AXFRIZS,COILIZS,MXFRIIS AXFRIZS is hardware used to autosatically actuate COIL1ZS.
IAXFRIZS,AXFRIZS, ! AXFRIIS is supported by monitoring instrusentation IAXFR1ZS.
OPWF 175, AXFRIIS, ! OPNF1IS is operator who fails by not enabling AXFRIIS.
DUNT,AIFR1ZS,! DUNAT is norsal control power. This is the norsal

control power source for hardware supported by this bus (698#VSIBB).
MXFR12S,COTLITS,AXFRITS MXFRIZS is hardware needed to sanually actuate COILIZS.
OPRF115,MXFR113,1 OPRFII5 is resote OP who uses MIFR1ZS.
INXFR115,0PRF115,1 OP uses IMIFRIS instrusentation to determine need to
DUMAT NXFR1ZS,! actuate.

ADJACENCY INPUT DATA FOR RELAYS
DATA FROM TVA 45- SERIES

This sodel 1s based upon interpretation of schesatics of relay
control hardware that appear on nuserous wiring diagraes in
the 45- series of TVA drawings. The sodel represents a relay
which is norsally open and 15 given either an autosatic or
sanually generated signal to close.

This particular relay does not have 2 backup supply to the
norsal control power nor is it interlocked with another rel.y.

R4S W
COILIZ6,R46,1  COILIZ6, when energized with control power, effects closure
AXFRIZS,COILITE,MIFRIZE AXFRIZ6 15 hardware used to automatically actuate COIL1ZG.
IAXFR116,AXFR116,1 AXFR116 is supported by sonitoring instrusentation IAIFR1ZG.
OPWF116,AXFRIZS, 1 OPWF116 15 operator who fails by not enabling AIFRIZS.
DUMAS AXFR116,1 DUMAS 15 normal control power. This is the norsal

control power source for hardware supported by this bus (bus).
NIFR116,COTLIT6,AXFRIZ6 WXFRIZA 15 hardware needed to eanually actuate COIL1Z6.
OPRF 116, MXFR1ZS, ! OPRF126 is resote OP who uses WIFRIZ4.
INIFR125,0PRFIT6,1 0P uses IMXFRI6 instrusentation to detersine need to
DUMAS MIFRI16,1 actuate.
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ADJACENCY INPUT DATA FOR RELAYS
DATA FROM TVA 45- "CRIES

This sodel 1s based upon interpretation of schesatics of relay
control hardware that appear on nuserous wiring diagrass in
the 45- series of TVA drawings. The sodel represents a relay
which is norsally open and is given either an autosatic or
sanually generated signal to close.

# RI728 &
COILIZ7,R1728,1 COIL1Z7, when energized with control power, effects closure
EINRLK1726,C01L117,1 of R1728. EINRL1726 1s an interlock between this relay

and R1726. Type of interlock = E (E = electrical, W = sechanical).
AXFRIZ7,COIL1Z7,MIFRIZ7 AXFRIZY is hardware used to autosatically actuate COILIZT.
1AXFR117,AXFR1TT, 1 AXFRII7 is supported by sonitoring instrusentation IAXFRIIT.
OPNF117,AXFRIZT, 1 OPWF117 is cperator who fails by not emabling AXFRIIT.
DUNIT,AIFRIZ7,1 DUN3T is norsal contrel power. This is the noreal

control power source for hardware supported by this bus (599#VSIBB).
MIFR127,C0IL127,AIFR127 MIFRIZ7 is hardware needed to manually actuate COILIIT.
OPRF117,MXFR117,1 DPRF117 is resote OP who uses WIFRIIT.
INXFR127,0PRF117,1 OP uses INXFRI7 instrusentation to detersine need to
DUMIT,MIFRIZ7,SWX117  actuate. SWIII7 enables esergency (dackup) power.
DUMAT, SNX117,1 DUMAT is esergency (backup) power. This is the

eserg. con. power source for hardware supported by this bus (S994VSIBB).
SWX117,MIFRIZ7,DUNIT  Manual transfer can use norsal or emsergency power.

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 nuserous wiring diagraass in
the 45- series of TVA drawings. The sodel represents a relay
which is norsally open and is given either an autosatic or
sanually generated signal to close.

# RI93A e
(RIL178,R1934,1 COILIZE, when energized with control power, effects closure
EINRLK1726,C00L118,! of R1934. EINRLK1726 1% an interlock between this relay

and R1726. Type of interlock = E (E = electrical, N = sechamcal).
AXFR178,C0IL128, MIFRIZ8 AXFRIZB is hardware used to automatically actuate COILIZE.
IAXFR128,AIFR118, ! AIFRIIB is supported by sonitoring instrusentation IAIFRIIS.
OPWF 118, AXFRIZS, 1 DPWF118 15 operator who fails by not enabling AXFRIIS.
DUNIT,AIFRIZS,1 DUN3T is noreal control power. This is the norsal

control power source for hardware supported by this bus (698VSIER).
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MIFR118,COILII8,AXFRIZB NIFRII8 is hardware n2eded to sanually actuate COILIIA.
OPRF118,MIFRIIB, 1 OPRF118 is resote OP who uses MIFRIIS.
INXFR118,0PRF1128, ) 0P uses IMIFRIB instrumentation to detersine need to
DUMST MIFRIZB,SWXII8  actuate. SWIII8 enables esergency (backup) power,
DUMAT,SWX118,° DUMAT is esergency (backup) power. This is the

eserq. con. power source for hardware supprrted by this bus (6904VS1BB).
SWII78,MIFRIZB,DUNST  Manual transfer can use norsal or esergency power.

ADJACENCY INPUT DATA FOR RELAYS
DATA FROM TVA 45- SERIES

This socel is based upon interpretation of schesatics of relay
control hardware that appear on nuserous wiring diagraes in
the 45- series of TVA drawings. The sodel represents a relay
which is normally open and is given either an autosatic or
sanuvally generated signal to close.

ORI »
COIL129,R1914,1 COIL129, when energized with control power, effects closure
CINRLK1726,C01L129,1 of RI914. EINRLK1726 1s an interlock between this relay

and R1726. Type of interlock = £ (E = electrical, M = sechanical).
AXFR129,COILIZ9,MXFRIZ9 AXFRIIY 15 hardware used to autosatically actuate COIL1IY.
IAXFR119,AXFRIZY,1 AXFRII9 1s supported by sonitoring instrusentation IAXFR119.
OPWF119,AXFR119,1 OPNFII9 is operator who fails by not enabling AIFR1IY,
PUNIT,AXFRIZ9,! DUM3T is norsal control power. This is the norsal

control power source for hardware supported by this bus (6998VSIBB),
AXFR1Z9,COILII9,AXFRIZS MIFRIIY is hardware needed to sanually actuate COIL1Z9.
OPRF 119, MXFR119,1 OPRFi19 is resote OP who uses PIFR1I9.
INXFRII9,0PRF119,1 OP uses INXFRI9 instrusentation to detersine need to
DUalT MIFRITZY,SWXIIY  actuate. SWXII9 enables emergency (dackup) power.
DUMAT SWX119,1 DUMAT is esergency (backup) power. This is the

eserqg. con. power source for hardware supported by this bus (4999VSIBB).
SWIII9,MIFRII9,DUNST  Manual transfer can use norsal or esergency power.
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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 nuserous wiring diagrass in
the 45- series of TVA dramings. The sodel represents a relay
which is normally open and is given either an automatic or
sanually generated signal to close.

# RIOI2
COTLIZIO,RID32,1 COIL1Z1M, when energized with control power, effects closure
EINRLK1718,C0IL1Z1S,1 of R1932, EINRLKI718 is an interlock between this relay

and R1718, Type of interlock = E (E = electrical, N = sechanical).
AXFRIZ18,COILITZIO MXFRIZIN AXFRIZ10 is hardware used to autosatically actuate COILIIIM.
IAXFRIZIA,AIFRIZIN, 1 AXFRIZIM is supported by sonitoring instrusentation IAXFRILIH.
OPNF1Z18,AXFRIZIA, ! OPWF111# is operator who fails by not enabling AXFRIZIS.
DUM3S,AXFRIZ18,1 DUM3S is norsal control power. This is the noraal

control power source for hardware supported by this bus (59BOVSIAR).
MIFRIZ1,COILITI0, AXFRITIE MIFRIZI# is hardware needed to sanually actuate COILIZIA.
OPRFIZIO MXFRIIIN, ! OPRFIZ1# is resote OP who nses MIFRIIIS.
INXFRIZ1#,0PRFIZ18,1  OP uses IMYFRI!® instrusentation to detersine need to
DUMIS, MXFRIZ1,SWX1718 actuate. SWIIZ1® enables esergency (backup) power.
DUMAS, SNX1Z18,1 DUMAS is esergency (backup) power. This is the

eserg. con, power source for hardware supported by this bus (698VSIAA),
SWXIT18,MIFRIZ18,DUAIS Manual transfer can use norsal or esergency power.

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 nueerous wiring diagraes in
the 45- series of TVA drawings. The sodel represents a reiay
which is norsaily open and is given either an autosatic or
eanually generated signal to close.

2 RIGI2 &
COILITIL,RIGI2,1 COILIZLL, when energized with control power, effects closure
EINRLK1718,COIL1T1L,) of R1912. EINRLK1718 1s an interlock between this relay

and R1718. Type of interlock = € (E = electrical, M = sechanical).
AXFRIZIL,COILITIL, MIFRIZIL AIFRIZIL is hardware used to autosatically actuate COILIIIL.
IAXFRIZIL,AXFRIZIL, 1 AXFRIZII is supported by sonitoring instrusentation IAXFRIZIL.
OPWFIZI1,AXFRITIL, I OPWFII11 is operator who fails by not enabling AXFRIIIL.
DUM3S, AIFRITIL, Y DUNIS is noreal control power. This is the noreal

control power source for hardware supported by this bus (6988VSIAR),
RXFRIZLL,COTILIZLL,AXFRITIL MIFRIZII! is hardware needed to sanually actuate COILIZIL.



OFRFIZ1I,MXFRIINL, I OPRFIII! is resote OP who uses MIFRIZIL,
INXFRIZII,OPRFIZII,1  OP uses IMIFRII! instrusentation to determine need to
DUM3IS, MXFRIZIL,SHXIT1] actuate. SWIIII! enables emergency (backup) power.
DUMAS, SWX1T11,1 DUNAS is emergency (backup) power. This is the

eserg. con. power source for hardware supported by this bus (698#VS1AA).
SWXII11 MXFRIZI1,DUNIS Mancal transfer Can use norsal or esergency power.

ADJACENCY INPUT DATA FOR RELAYS
DATA FROM TVA 45- SERIES

This sodel is based upon interpretation of schesatics of relay
control hardware “hat appeir on nuserous wiring diagrass in
the 45- series of TVA drawings. The model represents a relay
which is normally open and is given either an autosatic or
sanually generated signal to close.

#* RITIG #¢
COIL1Z1I2,R1716,1 COIL1Z12, when energized with control power, effects closure
EINRLK1718,C01L1212,1 of RI716. EINRLK1718 is an interlock between this relay

and R1718. Type of interlock = E (E = electrical, N = sechanical).
AXFRIZI2,COTLITI2,MXFRIZI2 AXFRIZ12 15 hardware used to autosaticaily actuate COILIZI2.
TAXFRIZI2,AXFRIZIZ, 1 AXFR1Z12 1s supported by sonitoring instrusentation IAXFRIZ12.
OPNFIZ12,AXFRIZI2, I OPNFI212 1s operator who fails by not enabling AIFRIZ12.
DUM3S, AIFRIZ12,1 DUM3S is norsal control power. This is the norsal

control power source for hardware supported by this bus (498#VS1AA).
MXFR1212,COTL1212,AXFRIZI2 MIFRIZI2 is hardware needed to sanually actuate COIL1ZI2,
OPRFIZ12,MXFRIZI2, 1 OPRFIZ12 is resote OP who uses MXFR1I12.
INXFRIZI2,0PRFIZ12,1  OP uses IMXFRI12 instrusentation to detersine need to
DUN3S,MIFRIZ12,SWXIT12 actuate. SWIIZ12 enables emergency (backup) power.
DUMAS, SWIIT12,1 DUMAS is esergency (backup) power. This is the

eserg. con. power source for hardware supported by this bus (49P8VSIAA).
SWIITIZ,MXFRIZI2,DUNIS Manual transfer can use norsal or esergency power.

ADJACENCY INPUT DATA FOR RELAYS
DATA FROA TVA 45- SERIES

This sodel is based upon interpretation of schesatics of relay
control hardware that appear on nuserous wiring diagraes in
the 45- series of TVA drawings. The sodel represents a relay
which is noreally open and is given either an automsatic or
sanually generated signal to close.

#H RIE2E &
COILITIS, RIG2N, 1 COILITIS, when energized with control power, effects closure
EINRLK1124,COIL1T13,1 of R1624. EINRLK1124 is an interlock between this relay
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and R1124. Type of interlock = E (E = electrical, M = sechanicall.
AXFRIZIZ,COILITIS, MIFRIZIS AXFRIZIZ is hardware used to autosatically actuate COILIILS.
IAXFRIZII,ATFRIZIS, 1 AXFRIZI is supported by sonitoring instrusentation IAXFRIII.
OPWF1Z13,AXFRIZIZ, I OPWFII13 is operator who fails by not enabling AIFRIZIZ.
250VTBD1, AXFRIZIZ N 256VTBDI is 258v d.c. turbine bldg. dist. board 1. This

connection couldn’t be found in available saterial. It is assused

based upon symsetry wich R1622,
MIFRIZIZ,COTLITLS, AXFRITLS WIFRIZI3 is hardware needed to sanually actuate COILIZII.

OPRFIZ13,MXFRIZ13, 1 OPRF1113 is resote OP who uses MIFRITIS,
INXFRIZIS,0PRFIZ13,1  OP uses INMXFRI1D instrusentation to detersine need to
258VTBDI, MXFRIZI, SHXITLS actuate. SWIIZ13 enables esergency (backup) power.

256VTBD2,SMX1113,1 250VIBD2 is 258y d.c. turbine bldg. dist. board 2. This
connection couldn’t be found in available material. It is assused
based upon symsetry with R1622.

SWX1Z13,MXFRIZLS, 254VTBDI Nanual transfer cin use norsal or esergency power.

ADJACENCY INPUT DATA FOR RELAYS
DATA FROM TVA 45- SERIES

This sodel is based upon interpretation of schesatics of relay
control hasdware that appear on nuserous wiring diagrass in
the 45- series of TVA drawings. The sodel represents a relay
which 1s norsally open and is given either an autosatic or
sanually generated signal to close.

o RIS &
COILIZ'4,R1524,1 COIL1Z14, when energized with control power, effects closure
EINRLK1122,COILITI4,! of RIS24. EINRLKI122 is an interlock between this relay

and R1122. Type of interlock = E (E = electrical, W = sechanical).
AXFRIZIA,COILIZIA MXFRIZIA AXFRIZIA is hardware used to autosatically actuate COILIZIA,
[AIFRIZIA,AIFRIZIA, 1 AXFRIZIA is supported by sonitoring instrusentation IATFRIZIA,
OPWFIZ14,AXFRITIA, L OPWFII14 is operator who fails by not enabling AIFRITIA,
250VIBD2, AXFRITIA, I 250VTBD2 is 256v d.c. turbine bldg. dist. board 2. This

connection couldn’t be found in available saterial. It is assused

based upon syssetry with R1522.
MIFRIZIA,COILITIA RXFRIZIA MIFRIZIA is hardware needed to sanually actuate COILIZIA,

OPRFIZ14, MIFRITIA, L OPRFIZ14 is resote OF who uses WIFRIIIE,
INXFRITIA,OPRFIZIA, 1 OP uses INIFRZI4 instrusentation to detersine need to
250VTBD2 MIFRITIA, SHX1T14 actuate. SWIIZ14 enables emergency (backup) power.

250VTBD1,SHXLTIA I 250VTBD! 15 258y d.c. turbine bidg. dist. board 1. This
connection couldn’t be found in available saterial. It is assused
based upon symsetry wi'h R1522,

SWYITIA MXFRIZIA, 250VTBD2 Nanual transfer can use norsal or esergency power.
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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 nuserous wiring diagraes in
the 45- series of TVA drawings. The sodel represents a relay
which is normally open and is given either an autosatic or
sanually generated signal to close.

it R1622 w4
COIL1Z15,R1622,1 COILITLS, when energized with control power, effects closure
EINRLK1114,COIL121S,1 of R1622. EINRLKIIIA is an interlock between this relay

and R1114. Type of interlock = E (E = electrical, W = sechanical).
AXFRIZLS,COILIZIS,MXFRIZLS AIFRIZIS is hardware used to autosatically actuate COILIZIS.
TAXFRIZIS,AXFRIZIS,1  AXFRIIIS is supported by monitoring instrusentation IAXFRIZIS.
OPWF1I15,AXFRIZIS, ! OPWFIIIS is operator who fails by not enabiing AXFRIZIS.
258VTBD2,AXFRI11S, | 250VTBD2 is 258y d.c. turbine bldg. dist. board 2.
NXFR1Z1S,COILITIS,AXFRIZIS RIFRIZIS is hardware needed to sanually actuate COILIZIS.
OPRFIZ1S,MXFRIZ1S, 1 OPRF1115 is rescte OP who uses MIFRIZIS.
IMIFRIZIS,0PRFIZIS,1  OP uses IMXFRIIS instrusentation to determine need to
258VTBD2, MXFRIZ1S,SMX1115 actuate. SWIIT1S enables esergency (backup) power.
250VTBD1,SWX1215,1 250VTBD! is 258v d.c. turbine bldg. dist. board 1.
SWXIZ1S5,MXFRIZ1S, 250VTBD2 danual transfer can use norsal or esergency power.

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 nuserous wiring diagrass in
the 45- series of TVA drawings. The model represents a relay
which is noreally open and is given either an autosatic or
manually generated signal to close.

# RIS22 »
COILIZ16,R1522,1 COILIT16, when energized with control power, effects closure
EINRLK1112,C0IL1T16,1 of R1522. EIMRLKILI2 is an interlock between this relay

and R1112, Type of interlock = E (E = electrical, M = sechanical),
AIFR1216,COILIZI6,NIFRIZIS AXFRIZ1IS is hardware used to autosatically actuate COILIIIG.
IAKFRIT16,AIFRIZIG,1  AXFRIZ16 is supported by sonitoring instrusentation IAXFRIZ1S.
OPWF1116,AXFRIZIS,! OPMF1216 is operator who fails by not emabling AIFRIZIG.
250VTBD1 AXFRIZ16,1 250VTRD! is 250v d.c. turbine bldg. dist. board §.
MIFRIZ16,C0IL1216,AXFRITIS MIFRIZ16 is hardware needed to sanually actuate COILIZIG.
OPRFIZ16,MIFRI114,1 OPRFIZ16 is resote OP who uses WIFR1I16.
INXFRIZI6,0PRF1T16,1  OP uses INXFRI1S instrusentation to determine need to
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250VTBDI MXFKiL16,SHX1T16 actuate, 5SWIIZ16 enables emergency (backup) power.
250VIBD2,SWH1116,) 25VIBD2 15 25v d.c. turbine bldg. dist. board 2.
SWXIZ16,MXFRIZ1G, 250VTED! Manual transfer can use norsal or esergency power.

d ADJACENCY OF INTERLOCKS TO RELAYS

The following is a list of the interlock connections between
redundant relays. Each interlock is of the fors ¢INRLKS, where

¥ 15 the type of control signal/power (E=electrical, Mesechanical)
and § is an identifier. The identifier was chosen as the nusber

of the | normally closed relay that is connected to the interlock.
The modelling of the interlocks reflects the possibility that
certain failures of the interlock say cause those breakers connected
to 1t to fail to perfors 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

interlccks complesenting those in the above unit models.

The second group are the pairs associated with breakers not unit modelled.
EINRLKI,P19,1

EINRLK31,R31,1 Interlockl
EINRLK3B,R38, 1 =noones fromennee i)
EINRLKS#,RSH, 1 Relay | : Relay 2
EINRLK1726,R1725,1 (<8 H (N0)
EINRLK1718,R1718,1 \i/
EINRLK1124,R1124,1 0
EINRLK1122,R1122,1 Relay 3
EINRLKIIIA,RILLA, N (N0)
EINRLKIIIZ,RINN2,1 Digraph of connection of interlock to

three interlocked relays

NINRLK3S,R23, 1
NINRLKSS, R3S, |
NINRLK33, R26, 1
RINRLES3,R33, 1
NINRLK21,R37, 1
NINRLK?1,R21 1
NINRLESS, R42, 1
NINRLKSS, RSS, 1
NINRLKST, R4S, 1
NINRLKS3,RS3, 1
NINRLKAA, RS2, 1
NINRLKA4, RU4, |
NINRLK2S, RS6, |
NINRLK2S,R2S, |
NINRLKAG,RS7, |
NINRLKAS, R4S, |
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ADJACENCY INPUT FOR 256 VOLT D.C. BATTERY BOARD UNIT MODEL
DATA FROW FSAR FI6. 8.2-12,13

This battery board supplies DC power to the 258v turbine
building distribution boards.

Connections to the turbine boards
RIAZA,258VTBDI,R1GZA  256VTBD! is 250 volt turbine bldg. dist. board I.
R1614,250VTBD1,RIAZA RIAIA is norsal path and RISIA is alternate path to 256VIBDI.
FUSE2831A1,R1424,1

FUSE2831A2,R1514,1
MIFRAIA,RIGIA, | MIFR- is manual transfer hardware which OPRFAZA uses to
OPRFAZA, MIFRAZA, 1 enable the alternate path to the 25#VTEDI.

RISIA, 258VTBD2,R17ZA 256VTBDZ is 258 volt turbine bldg. dist. board 2.
RI7IA,258VTBD2,RISIA RISIA is norsal path and RI7ZA is alternate path to 256VTBO2.
FUSE204142, RISIA, 1

FUSE2047A1,R17ZA, 1

WIFRSIA,R17IA, 1

OPRFS1A, NXFRSZA, |

#+ 258VBATED! #+

Connection from panel 2 main bus to the trains leading to 256VTBD’s.
CONIZAI,FUSE2#3IA1,1  CON- is an electrical contact.
R2831A1,CONITAL, !
250VBBIAL,R2631A1,1 250VBBIAI 1s the bus in panel 2 which feeds the fuses.

CONZIA1, FUSE2841A1,1
R2041A1,CON27AL, 1
258VBBIAL,R2841A1,1

DUMAND ! IA1, 258VBBIA1,R2851A1
TMOT27A1,DUNANDI ZA1,R2061A1 "W.T- is a thersal sagnetic overcurrent trip.

Inputs to 250VBBIAI fo!low. There are three inputs: a 258v 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

un’t sodel, it is p'azed at the end of this adjacency input.

Battery 1nput
RIMIAL, TROT2IA1,1
SHNTIIAI,RISAZAL, L SHNTIZAL is a 1069 amp shunt,
FUSEI#ITAL, SHNT AL, I
250VBATIAL, FUSEISIZAL, 1 2SOVBATIAL is 250 velt battery.

Charger (not shared)
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R2061A1, DUNANDI 1AL, TROT2IAI

TNOTIZA1, R2861A1, 1
FUSE2061A1, TAOTSZAL, 1
TMOT1ZA1, FUSE206141, §
R2IA1,TAOTIZAL, 1
CHRR1ZA1, R21AL, |
TOT77A1, CHRBR] 241, |
R3ZAL, TAOT72A1,1
RAZAL,R37A1,RSZ41
NINRLK27A1, RAZAL, 1
RIBIAL,RAZAL, 1
ABAVABCA, RIFIAL, 1
RSIAL,R32A1,RAZAL
NINRLK27A1,RSZA1, 1
NIFR2IA1,RSTAL, |
OPRF2241, NXFR2IAL, 1
R111A1,RSZA1, 1
A80VSIALA,R11ZAL, 1

CHRBRIZAI is 258y batt. charger; not safety related (1SESM-2).
RAZA! and RSIA! are relays to redundant power supplies to CHRGRIZAL.
MINRLK2IA! is the sechanical interlock between RAZAI and RSIAL.

4B#VABCA 15 normal power to CHRGRIZAI.

4BOVSIAIA is alternate power to CHRGRIIAL.

4 256VBATBD2 #¢
Connection fros panel 2 sain bus to the trains leading to 254VTBD’s.

CON1ZA2,FUSE203IA2, !
R2031A2,CON11A2,1
250VBBIAZ,R2031A2,1

CON21A2, FUSE204242, 1
R204162, CON21A2, |
250VBBIA2, R2M A2, |

CON- is an electrical contact.

250VBBIA2 1s the bus in panel 2 which feeds the fuses.

DUMAND1 ZA2, 25VBBIA2,R2851A2
TMOT21A2, DUNAND 1 ZA2, R2861A2 THOT- is a theraal sagnetic overcurrent trip.

Inputs to 25#VBBIA2 follow. There are three inputs: a 258v ba'tery
and a battery charger, both of which each board has, and a shared
battery charger. Since the shared charger is not part of the
unit sodel, it is placed at the end of this adjacency imput.

Battery input

RIPATAZ, THOT21A2,1
SHNTITA2 RIMIAZ, 1

FUSE1#1TAZ, SHNTITAZ, |

SHNTIIA2 is a 1068 asp shunt,

250VBATIAZ, FUSEIRITAZ, | 25OVBATIAZ is 250 volt battery.

Charger (not shared)
R2061A2, DUMAND 1 1A2, TROT2TA2

TROTIIAZ,R2061A2,1
FUSEZB61A2,TROTIIAZ, 1
TROTIZA2,FUSE2061A2, 1
R2IA2,TROTIIAZ,1
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CHRGR1IA2,R21A2,!1 CHRGR1ZA2 is 258v batt. charger; not safety related (15ES88-2).
TNOT72A2,CHRER] IAZ, 1

R3I1A2,TMOT7IA2,1

R41A2,R31A2,RS1A2 RAIA2 and RSIAZ are relays to redundant power supplies to CHRGRIIA2.
NINRLK21IA2,RAA2,1 NINRLK2IA2 is the sechanical interlock between RAIAZ and RSIAZ.
RIBIAZ, RATA2, 1

ABBVABCB RINIAZ, ! 4BOVABCE is norsal power to CHRGRIZAZ.

RSIA2,RIIA2,RATA2

NINRLK2IA2,RS51A2,1

NIFR2IA2,RS1A2,1

OPRF21A2,MXFR2IAZ, 1

R111A2,RSIA2,1

ABOVS2A1A,R11TAZ,1 4BOVS2AIA is alternate power to CHRGRIZAZ.

Connection from shared charger’s output relays to both bat. bd.’s.

R2$51A2, 256VBBIAZ, DUNAND1 742

TMOTAIA2,R2051A2,1

FUSE2051A2, THOT41AZ, 1

R12A2,FUSE2851A2,1 R1IA2 is a relay which enables power to flow to 258VBATIAZ froa
the shared charger. The charger is norsally not connected to
either of the battery boards.

NINRLK1ZA,R1IA2,1 These three lines are the connection between the shared and

TMOTSIA,R1TA2,1 unique cosponents. Shared cosponents end i1n -IA, unique in -IA2.

NIFRIZA,R11A2,1

Connection from shared charger’s output relays to both bat. bd.’s.
R205IA1,256VBBIAL, DUNAND1 241
TROTAIAL R2951A1,1
FUSE285IA1, TOTAZAL, 1
R1IAL,FUSE2#51A1,1 RIZAL is a relay which enables power to flow to 25#VBATIA! from
the shared charger. The charger is norsally not connected to
either of the battery boards.
NINRLKITA,R1ZA1,1 These three lines are the connection between the shared and
TROTSIA,RIZAL, ! unique components. Shared components end in -IA, unique in -IA1.
NIFRIZA,R11A1,1

Charger (shared)
OPRFIZA,NIFRIIA, 1
RGIA, THOTSIA, 1
CHRGRSIA,R6IA,1 CHRGRSIA is the shared charger. It is sodelled as being able
THOTA2A,CHRERSIA, | to support both battery boards sisultaeovsly by itself,
R7IA,THOTHIA, 1
REIA,R7IA,RIIA RBIA and RIIA are relays that enable the redundant power supplizs
NINRLKIIA,RBIA, 1 to the shared charger. They are interlocked by RINRLKIIA.
RI21A,R8IA,1
4BPVABCB,RI21A, | 48#VABCE is the 4B#v aux. bldg. cosa. board, bus B.
ROIA,R71A,REIA
NINRLK3IIA,R91A,1
NIFRIIA,R9IA, 1
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OPRF3IIA,MIFRIZA, 1
RI3IA,R91A, 1
43#VS1B2B,RITIA, 1 480VSIB2B 15 488y shutdown board 1B2B.

Input to 488 volt awxillary bldg. comeon board (TVA DNG. 1SES6#-1)
The board is coaprised of two busses.
NIFR31,R3,1 R (NO) connects Bus A to Bus B when closed.
OPRE2,MIFR31,1 OP- is operator who uses man. xfr 31 hardware to close R3.
ABOVABCB,R3,!  4BAVABCE 15 484 volt aur. bld. coms. board bus B.
R1,R3,1 To connect ultisate sources to sinks.
R1,4BOVABCB,RI RI is relay in path from 6.9kv coss. bd. B.
TRBARBC,R1,1 TRBABC is transforamer.

R2, TRBABC, 1

49MIVCBB,R2,1  6994VCE3 is 699 volt cosson board B,
R1626,6996VCBE,R1216

6980VSBB,R1626,1 5900V5BB 15 6998 volt start board B.
k1216, 6988VCBB, R1626

AYIFRY,R1216,NXFR3S AIFR- is autosatic breaker closing hardware.
MIFRIO,R1216,AXFRY NIFR- is manual breaker closing hardware.
OPRE1,MXFR3S, 1 OPRE! is operator who actuates with NIFR3S.
USST2AY,Ri216,1 USST2AY is unit station service transforeer 28, winding Y.
R3, 488VABCB,R1

4BAVABCA,RT,1  4BAVABCA is 484 volt aux. bld. coms. board bus A.

R4,R3, 1 To connect ultisate sources to sinks.

R4, 4BAVABCA,RD

TRAABC, R4, 1 TRAABC is transformer.

RS. TRAABC, |

S99PVCBA,RS, |  APPHVCBA is &988 volt comsen board A.
R1526,6998VCBA,R1126

4900VSBA, R1526,1 6999VSBA 15 4988 volt start board A.
R1126,6998VCBA,RIS26

USSTIBY,R1126,1 USSTIBY 1s unit station service transforser {5, winding Y.
AXFRIB,R1126,MXFR32 AXFR- 1s automatic breaker closing hardware.
MIFRI2,R1126,AXFR1O MIFR- is sanual breaker closing hardware.

OPRE3, MIFR32,1 OPRES is operator who actuates with WXFR32.

R3, 4B8VABCA, R4

-~

ONSITE, GENDSL 188, |
ONSITE,GENDSL1AA, |
ONSITE,GENDSL28B, |
ONSITE, GENDSL2AA, |
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ONSITE, MNGENZ, |

OFFSITE, 161KV,
OFFSITE, 08KV, 1

OPRREMOTE , OPREA?, |
OPRRENOTE , OPRE17, 1
OPRREMOTE, OPRE 36, 1
0PRREMOTE,, OPRE9, 1
OPRRENOTE, OPREAS, |
OPRREMOTE , DPREA1, 1
OPRRENOTE , DPRE38, 1
OPRRENOTE , OPREAS, 1
OPRREMOTE, DPREA7, 1
OPRRENOTE, OPREA3, |
OPRREMOTE , GPREAS, 1
OPRRENOTE, DPREAS, 1
OPRRENOTE, OPREAY, 1
OPRREMOTE , OPREAS, |
OPRRENOTE , DPRE22, 1
OPRREMOTE, OPRESH, 1
OPRREMOTE, DPRE23, 1
OPRREMOTE,, DPRESS, 1
OPRRENOTE , OPRE24, |
OPRRENOTE , OPRESS, 1
OPRREMOTE , DPRE?S, 1
OPRRENOTE , OPREZ6, 1
OPKRENOTE , OPRE27, |
OPRREMOTE, OPRE2S, 1
OPRRENOTE , DPRE29, 1
OPRRENOTE , OPRE3H, |
OPRREMOTE, OPRE31 , 1
OPRRENOTE , DPRE2, 1
OPRRENOTE , OPRE33, 1
OPRREMOTE, OPRESA, |
OPRRENOTE , OPRE 35, 1
OPRREAOTE , OPREA23, !
OPRRENOTE, OPRES7S, |
OPRRENOTE , OPRE 368, |
OPRRENOTE , OPRES9B, |
OPRRENOTE , OPRE 4SS, |
OPRRENOTE, OPREA 1B, |
OPRREMOTE , OPRESS, |
OPRREMOTE , OPREASB, |
OPRRENOTE , OPREATB, |
OPRRENOTE , OPREAS, |
OPRRENOTE , OPREASS, |
OPRRENOTE , OPRE44S, |

c-89



OPRREMQTE, OPREAYD, |
OPRREADTE, OPREA4D, |
OPRREMOTE, OPRE22B, |
OPRREMCTE, OPRESAB, |
OPRRENOTE , OPRE23B, |
OPRREMOTE , OPRE2SB, |
OPRREROTE , OPRE26B, |
OPRRENOTE , OPRE27B, |
OPRRENOTE, OPRE28B, |
OPRRENGTE, OPRESHB, |
OPRREMOTE , OPRES1B, |
OPRREMOTE, DPRES2B, |
OPRREMOTE , OPRE3B, |
OPRREMOTE, OPRES4R, |
OPRRENOTE, OPRESSE, |
OPRRENOTE, OPRE2, |
OPRREMOTE , DPRE1, 1
OPRRENOTE, DPRES, 1
OPRRENOTE, OPRF 7S, |
OPRRENOTE, OPRFAS, |
OPRRENOTE,, OPRF 55, |
OPRREMOTE , OPRFBS, |
OPRREMOTE , OPRFSS, 1
OPRREMOTE , OPRF 7T, 1
OPRRENOTE, OPRFAT 1
OPRRENOTE , OPRFAT, |
OPRREMOTE, OPRFST, 1
OPRREMOTE, OPRFST, |
OPRREMOTE , OPRF AU, 1
OPRREMOTE , OPRF U, |
OPRRENOTE, OPRFSU, 1
OPRRENOTE, OPRFAV, |
OPRREMOTE , OPRF&V, |
OPRREMOTE, OPRFSV, |
OPRRENOTE, OPRF7YR, |
OPRRENOTE , OPRFAYR, |
OPRREMOTE , OPRF6YR, |
OPRREMOTE , OPRFBYR, |
OPRREMOTE , DPRFSYR, |
OPRREMOTE, OPRF9Y, 1
OPRRENG i€, OPRF7YS, |
OPRRENOTE, OPRFAYS, |
OPRRENOTE , OPRF&YS, 1
OPRREMQTE, OPRFBYS, |
OPRREMOTE , OPRFSYS, |
OPRRENOTE, OPRF 7YV, 1
OPRREMOTE, OPRFAYY, 1
OPRREMOTE , DPRF YV, |
OPRREMOTE , OPRFBYV, |
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OP"REMOTE, OPRFSYV, }
OPRRENGIE, OPRF7YT, |
OPRREMOTE, OPRFAYT, ¢
OPRREMOTE, OPRF6YT, 1
OPRRENOTE, OPRFBYT |
OPREEROTE, OPRFSYT, §
OPRREMOTE, DPRFS1, |
OPRRENOTE, OPRF 61, |
OPRRENOTE, OPRFBI, |
OPRRENOTE, OPRF71, |
OPRREMOTE, OPRFI11, 1
OPRREMOTE, GPRF611, 1
OPRRENOTE, OPRF9111, 1
OPRREMOTE, OPRFAI1T 1
OPRREMOTE, OPRFBIT, ¢
OPRRENQTE, DPRF711,1
OPRREMOTE, OPRF91V, |
OPRREMOTE, OPRF &1V, |
OPRRENOTE, OPRF111, 1
OPRRENOTE , DPRF 112, 1
OPRREMOTE , OPRF 114, 1
OPRREMOTE, OPRFB14, 1
(PRREMOTE, OPRF 115, 1
UPRRENOTE, 0PAF 116, 1
OPRRENOTE, OPRF117,1
OPRRENOTE, OPRF 128, 1
OPRREWOTE, OPRF 119, 1
OPRPENOTE, OPRF 1114, 1
OPRREMOTE, OPRF1211, 1
OPRREMUTE, OPRF1712, 1
OPRREMOTE, OPR-1113, 1
OPRREMOTE, O¥RF 1714, 1
OPRRENOTE, OPRF1715, |
OPPRENATE, OPRF 1116, 1
OPR'ENOTE, OPRFATA, 1
OPRRENOTE, OPRFSIA, |
OPRREMGTE, OPRF21A1, 1
NPRREMQTE, OPRF 2742, |
OPRRERTE, OPRF 174, |
OPROTWETE, IPRFIIA |
OPRREMOTE, OPRR&ZY1, |
(IPRREMOTE, OPRRZ 9, |
OFRRENOTE, JPRRE 246, |
OPR¥<MOTE, OPRR63154, |
OPRREAOTZ, OPRR631S7, !
OPRREMOTE, OPRR7#21, |
OPRREQTE, OPRR7#13, !
OPRRCNOE, OPRR7#14, |
OPRRENOTE, OPRR7#18, 1
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OPRREMOTE , OPRR7826, 1
OPRRENOTE , DPRR7927, 1
OPRRERCTE , OPRR7028, |
OPRREROTE , DPRR7429, |
OPRREROTE , OPRR7864, |
OPRREMOTE, OPR7#74, 1
OPRRENOTE , OPRR7#75, |
OPRREMOTE, DPRR7678, |
OPRRENOTE, OPRR70193, 1
OPRREMOTE, OPRR7#196, |
OPRRENOTE, OPRR709, |
OPRREMOTE, OPRR7019, |
OPRREMOTE, DPRF IRA, |
OPRREMNOTE , OPRF RS, |
OPRREMOTE, OPRF IRC, |
OPRREROTZ, OPRFIRD, |

OPRLOCAL , 0PRAZ, |
OF.LOCAL , OPRAB, |
OPRLOCAL , 0PRAG32S, 1
OPRLOCAL , DPRAS326, |
OPRLOCAL , OPRAG3IY, I
OPRLOCAL , OPRAG3AS, |
OPRLOCAL , OPRASJ3S, |
OPRLOCAL , 0PRAG3AZ, |
OPRLOCAL , OPRAG3AL, |
OPRLOCAL , OPRAG2135, 1
OPRLOCAL , OPRAS2136, 1
OPRLOCAL , OPRAG2133, |
OPRLOCAL ,0PRA62132, 1
OPRLOCAL , DPRA2Y, |
OPRLOCAL , OPRALY, 1
OPRLOCAL , DPRBSS, |
OPRLOCAL , OPRBSI, 1
OPRLNCAL , OPRBS2, 1
OPRLOCAL , OPRBS3, 1
OPRLOCAL , OPRES#B, 1
OPRLOCAL , OPRBS1B, 1
OPRLOCAL , OPRBS28,1
OPRLOCAL , OPRBSIB, 1
OPRLOCAL , OPRC2S, 1
OPRLOCAL , OPRC2T, 1
OPRLOCAL , OPRC2U, |
OPRLOCAL , OPRC2V, |
OPRLOCAL , OPRC2YR, 1
OPRLOCAL , OPRC2YS, 1
OPRLOCAL , OPRC2YY, 1
OPRLOCAL , OPRC2YT, 1
OPRLOCAL , OPRLA291, 1
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OPRLOCAL ,OPRLE29S, !
OPRLOCAL , DPRLAZIZS, |
OPRLOCAL ,OPRLA3IS .1
CPRLOCAL , DPRL 7923, 1
OPPLOCAL,OPRL7013, 1
OPRLOCAL,OPRL7#IA, |
OPHLOCAL ,OPRL7#18, 1
OFRLOCAL, OPRL7026, |
OPRLICAL , OPRL7#27, 1
OPRLOCAL ,OPRL7#28, |
OPRLOCAL , OPRL 7829, 1
OPRLOCAL ,OPRL7954, |
OPRLOCAL ,0PRL7#74, |
OPRLOCAL ,OPRL7#76, 1
OPRLOCAL ,DPRL7#78, |
OPRLOCAL ,OPRL7#195, 1
OPRLOCAL , OPRL7#196, 1
OPRLOCAL , DPRLT7S, |
OPRLATAL , OPRLT#IS, |
OPRLOCAL ,OPRALRA, 1
OPRLOCAL ,OPRAIRE, |
OPRLOCAL , OPRAIRC, |
OPRLOCAL ,OPRAIRD, |

OPRMASTER, OPRREMOTE, |

OPRMASTER, OPRLOCAL, 1
(AN
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UNIT MODELS WHICH WERE REPLACED BY EQUIVALENT CIRCUITS IN THE ADJACENCY LISTING

ADJACENCY 1WPUT F'R MOTOR OPERATED FLOW COMTROL VALVE UMIT MODEL

DATA FROM TVA DME 45768-63-F

: To create a unique valve, change (VALVE) to valve nusber, POMER!

to sotive power source, SILDBIC! to logic train, and § to coaponent

] index. 1 valve connects to SILOGIC, resove tabs in "#Connections...’.

DELETE

This sodel 15 for a valvz which sust be cpened.
15 of same type, search for all "closedd’ and "opend’ and delete "V,
If specific valve is of the opposite type, search out the words,

delete "V, and

I specific valve

replace the sords with their complesents.

¢ FCVIVALVE) &

LINKIS, FCV(VALVE), 1

NOTI$,FCV(VALVE) ,OPRAIS 15 the sotor that soves valve plug FCVIVALVE),

BLL. LEBES DEBIBRING BRIV *in
LINKIS is connection from MOTI$ to FCVIVALYE). MOTIS
OPRALS

OPRAIS FCVIVALVE) ,MOTI$ deteraines whether FCVI(VALVE) is open or closed from

DUM1JS, OPRALS, !

CONIS MOTIS, !
SHS18,CONIS, |
VROTIS, SH518,!
RIS, VROTIS, !
PONER1, RIS, 1
VHTRIS, MOTIS, |
U128, VHTRIS, |
FUSE2S, DUN12$,FUSE LS
IFMR1S, FUSE2S, |
IFAR1S, FUSESS, |
FUSE4S FUSE2S, !
IFNRLS, FUSEAS, |
FUSE3$, FUSELS, |
VHOTLS, XFMRIS, |
FUSE1$,DUN128,FUSE2S
IFMRIS, FUSELS,!
SWXis, FUSELS,!
OPRF3S,SHxX1s, |
LTS8, OPRF 38, DUN1 1S
DUMI LS, OPRF 38,1158
COIL1S, SHS1S, !

SHS4$, COILIS, SHSSS
SHSSS, COILIS, SHSHS
LINKIS, 548, 1
LINK1S, SHS5S, |

SHS68, SHS5S, |

SHS6$, SHSAS, |

LINK1S, SHS68, |

SWB1S, SWS68, DUNANDS 1§
DUNANDS 1§, S¥S48, SWB1$

flow data, valve position indicating lights, and
direction of resistance to cranking of LINKIG.
LI!S is the connection from the operator’s hand
to the valve plug. Thes> valve status paraseters
for local OP’c are AND-ed inputs o DUMIJS,

COMI$ is wire connection.

SHS18, when closed, allows power to flow to MOTIS.
VROTIS 15 Variable Magnetic Overcurrent Trip.

RIS is a relay.

POMER! 1s process electrical power.

VHTRI$ 1s valve heater,

FUSE2$ 1s noreal control power positive voltage fuse.
IFMRIS is potential transforeer.

FUSE4S 15 norsal control power negative voltage fuse.
FUSE3S 15 auxillary control power neg. voltage fuse.
FUSE!S 15 auxillary control power pes. voltage fuse.
OPRF3$ monitors with LTS8 the power out of the control
power fuse and can use SWII$ to swiich to the
auzillary fuse. OPRFI$ also uses resote valve position
data DUMIIS to ascertain if valve can be actuated.
COIL1S, when energized, closes SWSIS,

COILLS can be energized iff valve is not fully opend
as deterain~d by sense switch SW5éS.

SHS5$ is pos’n sense switch (closed iff valve closedd).
SWS4$ is torque lim‘t switch (open iff valve opend).
SWBI$ is local switch which electrically energizes

COIL1S.
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sConnections for hardeare connected to SILOSICe

Indented 1 tab since not used in SIPIS. 1f used, resove tadbs and

indent the 2 lines of code above this insert.
SHS128, SHS6S, DUNANDSSS SWSI2$ closes upon receipt of SILOBIC signal.
DUMANDS6S, SWG68, SHG128  When SHSI2$ 15 closed, noraal control power
FUSE2S,SHS12¢,1 ilows to SWSe$ which closes SWS1S.
OPWF 1§, SHAdS | OPNF IS switches SWA4S so that SWSIZS 1s enabled
SHAAS SHS128,1 to close upon receipt of SILOBIC
SILOGIC!,SNS12%,1
Slbll.EUH&NBSb‘.DUNAIDﬁi‘
DUMANDS 1S, DUNANDSAS  SHBIS

SHC!S, DUMANDS 1S, SHALS  SHCIS 1s auxiliary resoie control smtch,

SHALS. DUMANDS1S, SHCIS  SWALS 15 noreal resote control switch,

DSIINST,OPRF 1S, DSIINST is safety injection indication instrusentation.
DSIINST,OPRALS, | A1l valve actuating operators need this input to
DSTINST,OPRF2%, 1 know that injection is necessary.

DSTINST,OPRCIS, 1

OPRC1S, SWB1S, ] OPRCIS is local operator who ascertains valve position
DUMi3s, OPRCIS, I by inputs to DUMI3S (see comment in Jrd linel.
DUMI 28, SHBIS, | GWB1$ 1s actuator for both normal and eserq. power.

Inputs to DUMIJS
LINK1S, DUMANDSSS , DUMANDS2S
DUMANDS2$, DUMANDSBS, LINK1S
DUMANDSIS, DUMIZS DUNLIS
DUM1L 1S, DUML TS, DUMANDSTS
FDATALY , DUMANDS3S, DUNANDS8¢
DUMAY.USBS, DUMANDSIS FDATALS
LT4$ DUMANDS2S,LT3$ LT3$ and LT4$ are valve position sensing lights located
L1346, DUMANDS2S, LTS next to the valve.

DUN12%, SH538,1 SHS3% uses normal or suxillary control power.

SWS3S,LT38,1 SHS3$ is valve pes’n sense switch fopen 14f val-e not ciosedd)
LINKIS, SH538, ) LINKIS is connection of valve plug to SWS2% - SWa&S

DUMI2s, SWS2%, 1 SHS2¢ uses normal or auxillary control power.

SWS2¢,LT48,1 SHS2% is valve pos’'n sense switch (closed 1§ valve closedd).
LINKIS, SWS528,1

OPRF2¢,5NC18, 1

FUSE1S, SHC1S, | SHC1$ is actuator for esergency control power.
DUN11S,OFRF28, !

OPRF1S,SHALS, 1

FUSE2S, SHALS, ] SHAIS is actuator for norsal cortrol power.
DUMI LS, OPRFIS, !




Inputs to DUMILS
LTIS, DUNANDSAS, LT2¢ LTi8, L72% are red and grecn valve plug position
SWSIs,LTIs 1 indicator lights located in unit sain control roos.
LTZ28, DURANDSAS LT18
SWE28, L7281
DUMANDS4S, DUNANDS 7S, OPRC IS
OPRC1TS, DUMAMDS 7S, DURANDSAS
DUMANDS 74, DUNANDSSS , OPRALS
OPRALS, DUNANDSSS, DUNANDS7$
DUKANDSSS, DUM11S FDATALS
FDATALS DUNL IS, DUNANDSSS
6,89

ADJACENCY INPUT FUR SAFETY INJECTION LOGIC

DATA FROM TVA DMG. 47wb11-63-1, FSAR FIB. 7.2-1, WESTINGHOUSE DWG. 1#8D4#8
Page nuabers fe.g. PABE 1) rafer to digraph page nusber
Only header comsents are consistent with two trains. Cossents
on side are in Train A nosenclature only.

#4 PAGE | #+
SAFCTY INJECTION SIGNAL (S15) CENTRAL LDGIC

Inputs to DSIINST follow. DSTINST 1s the contro! roos intrusentation
the operators sonitor to determine i safety injection is needed.
DSIINST 1s an input to all hardware which can be used to sanually
enable safety injection.
The sodel 1s based upon a conversation with a TVA operator and upon
Westinghouse dwg. 10BD4#B. Four paramseters are monitored: Press-
urizer level, steas generator pressure, containaent pressure,
and pressurizer pressure. The first 3 paraseters are displayed on
PAN recordars, whereas pressurizer pressure is not (based on the dwg),
Inputs to the sodel are 23 transducers and the sode! consists of
one expanded 23 input AND-gate, since no data was available as to
any prioritizing of the data being sonitered.
DPLPANS, DSTINST, DUNANDAS DPLPANS 15 pressurizer level PAN's.
DUMANDA#, DS1INST, DPLPANS
DLCPPANS  DURANDA#, DUMANDA | DLCPPAMS is lower containsent pressure PAN's.
DUMANDA L, DUNANDAS, DLCPPANS
DSGPPANS, DUNANDA L, DPPINST DSGPPAMS 15 stean gen. pressure PAN's,
DPPINST, DUMANDA 1, DSGPPANS DPPINST 15 pressurizer press. instrusentation.
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DUMANDA2, DPP INST P 1458
DUMANDA S, DUNANDA?, P 1457
P1355A, DUNANDA, P 1456
PYASSA, PIASSA, |

PSASS, PYASSA, |

P1454, DURANDAY, P 14554
PYASHA, P14SE, |

PSAS, PYASEA, |

P1457, DUNANDAZ, DUNANDA
PYASTA, P14S7, 1

PSAS7, PYASTA, |

PIASE, DPPINST, DUNANDA?
PYASBA, P1458, 1

PS458, PYASEA, 1

Inputs to DSGPPAMS

DUNANDA4 , DSGPPANS, P1536h
DUMANDAS, DUNANDA4 , P15264
DUMANDA 5, DUNANDAS, P15454
DUMANDA 7, DUNANDAS, P 151 64
DUMANDAS, DUNANDA 7, P15454
DUNANDAY, DUNANDAS, P1525A
DUNANDS®, DURANDAS, P 15354
DUMANDS |, DURANDSA, P15154
DUMANDS 2, UNANDS 1, P1544A
DUNANDS, DURANDS?, P15344
PIS144, DUNANDS3, P1524A
PYSI4A, PISIAA, 1
PSSI4,PYSI4A, |

P1524A, DUNANDS3, P15144
PYS248,P1324A, i

PS524, PYS24A, |

P15344, DUNANDS? , DUMANDS
PYS34A, PISIHA, |

PSS34, PYSINA, |
P1S44A, DUNANDS |, DUNANDS 2
PYSH4R, PISH4A, |

PSSA4, PYSAAA, |

PIS15A, DUNANDSH, DUNANDS |
PYSISA, PISI5A, |
PSS15,PYSISA, |

P1535A, DUNANDAS, DUNANDS®
PYS35A, PIS35A, |

PSS35, PYSISA, 1

P15254, DUMANDAS, DUNANDAS
PYS254, PIS2%4, !

PS525, PYS254, 1

PIS4SA, DUMANDA 7, DUNANDAS
PYSASA, PISASA, |
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PS545,PYS45A, |
P1516A, DUSANDA 6, DURANDA 7
PYS16C,PIS16A, 1
PSS16,PYS14C, 1
P1546A, DUNANDAS , DUMANDA S
PYSA6C, PIS46A, |
PSS44,PYS4SC, 1
P1526A, DUMANDA4  DUNANDSS
PYS26C,P1526A,1
PS526.PYS526C, 1
P1536A, DSGPPANS, DUNANDAA
PYS36C,PI536A, 1
P§534,PYS36C, 1

Inputs to DLCPPANS
DUMANDSA, DLCPPANS, P1937
DUMANDSS , DUMANDS4 , P1936
P1934, DUNANDSS, PI935
PY934A,PI934,1
PS934,PY9344, 1
P1935, DUNANDSS, P1934
PY935A,P1935,1
PS935,PY935A, 1
P1935, DUNANDS4 , DUMANDSS
PY936A,P1936, 1
PS934,PY936A, 1
P1937,DLCPPANS , DUMANDSA
PY937A,P1937,1
PS937,PY937A,1

Inouts to DPLPAMS
DUMANDS 6, DPLPANS L1441
LI459A, DUNANDSS, L1460
LYAS9C, LI4S9A, !
L5439, LY459C, 1
LTA59,L5459,1
PSI,LT459,1 PS- is protection set power supply.
LI460A, DUNANDSS, L 14594
LYSGHC, LTAGHA, )
LSA6H,LYA6NC, !
LT460, L5460, 1
PSII,LT468,)
L1461, DPLPANS, DURANDSS
LY&6IC, L1461,
LS461,LY461C,1
LT461,1L5481,1
PSIII,LT461,1



Train A central logic,

SWIA, 515164, ! SWIA 15 SIS actuatiom switch, SISIBA is train A SIS,
ANDTA,SHIA, !

SWAA ANDTA, | SWAA, operated by OPWF20 resets SWIA after tise delay.
BSTINST, DPWF28, 1 OPWF28 resets SWIA (i.e., turns off SISIGA) on the
OPWE2S, SWéA, | basis of DSIINST,

SWIA, TIMDEL!A, ! TINDELIA 15 a 1-2 minute signa! delay.
TIMDEL 1A, AND74, |

AND7A, ORI 1A, ANDBA

ANDBA, ORI 1A, AND7A

OR11A,ANDBA, |

RCTRP1A, ANDSA, | RCTRPIA is train A reactor trip signal.

ANDBA, NOTAA, |

NOTHA, ANDIA, 1

Manual safety injection signal actuation logic and connections

of the instrusentation and bistable networks to SWIA.

Networks sonitor pressurizer pressure, sain steas lines,

steas line differential pressure, and hi containsent pressure.
OR1A,SHIA, 1

ORI, OR1A,ANDIA OR! comes from sanual SIS actuation logic.
MNDIA,DRIA, OR!

SWS, 0R1, SWé Either SWS or SMé can actuate SIS.

DSIINST, DPRF11,1 OPRFI1 knows to sarwally actaute fros DSIINST.
DPRF 11,585, 1 OPRFI1 operates SWS, OPRFI2 operates SWé.

SW6, OR1, SMS '

DSIINST,0PRF12,1 OPRF12 inows to wanually actuate fros DSIINST.
OPRF12,5M6, 1

OR2A,AND1A, 1 OR2A is junction of all network inputs,

Expanded AND-gate of all inputs to OR2A
AND2A, DR2A, DUMAND 1 A MND2A is junction of all pressurizer pressure inputs,
DUMAND 1A, DR2A, AND2A
ANDSA, DUMANDIA, DUNAND2A ANDSA is junction of all sain steas line inputs.
DUMAND2A DUMAND | A, ANDSA
OR16A, DUNAND2A, 20F3C7A  20F3C7A is hi containment pressure,
20F3CTA, DUMAND2A, OR | 94

Connections of steas line networks to ANDSA
NOTAA, ANDSA, |
ANDAA, ANDSA, 1
ORBA, AND4A, |
20FAC2A,0RBA, 20FAC3A  20FUC2A is low steas line pressure,
20FACIA, ORBA, 20FAC2A  20F4C3A is stean line lo lo average tesperature,
20FACIA, ANDAA, | 20F4CIA is hi steam line flow.
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Train B central logic.
SWiB,SISIGE, ! SWIA 15 SIS actuation switch, SISIBA 1s train A SIS,
ANDTE, SHIB, !
SWAB, ANDTB, | SWAA, operated by OPYF28, resets SWIA after tise delay.
OPWF28, Su4B, |
SWIB, TIMDELIB,! TINDELIA is a i-2 minute signal delay.
TIMDEL 1B, ANDT7B, |
AND7B,0R11B,ANDBE
ANDBE,OR11B,AND7B
OR11B,ANDED, |
RCTRP 1B, ANDES, | RCTRPIA 1s train A reactor trip signal.
ANDBE, ROTAB, |
NOToB, AND1B, |
OR1B,SMiB,!
OR1,0RIB,A4DIB OR! comes fros sanual SIS actuation logic.
AND1B,OR{B, ORI

OR2B,ANDIB, 1 OR2A is junction of all network inputs.

Expanded AND-gate of all inputs to DR2A
AND2B,0R28, DUNAND 1B AND2A is junction of all pressurizer pressure inputs.
DUMAND 1B, DR2B, AND2B
ANDSE, DUNAND 1B, DUNAND2B ANDSA is junction of all esain steams line inputs.
DUMAND 2B, DUNAND 1 B, ANDSB
OR1#B, DUNAND2B, 20F3C7B  20F3C7A is hi containsent pressure.
20F3C7B, DUNANG2B,OR1 8B

Connections of steas line networks to ANDSA
NOTAB, ANDSB, |
ANDAB, ANDSB, |
ORER, AND4S, |
20FAC2B,0R88, 20FACIE  20FAC2A is low steam line pressure.
20FACIB,0RBB,20FAC28  20FAC3IA is stean line lo lo average tesperature.
20FAC1B, AND4B, | 20FACIA 1s h1 steam line flow.

0 PAGE 2 »
PRESSURIIER PRESSURE INSTRUMERTATION AND BISTABLE LOGIC NETWORKS

Train A logic,

NOTIA,AND2A, 1 Inputs to AND2A are lo press. pressure and h
ANDIA,NOTIA, ! press. pressure (which has & sanual block/reset).
NOT2A,AND3A, | AND3A is connected to block/reset.

SH2A,NOT24, 1 SW2A is block/reset switch.

OPWF13,5N24,1 OPWF13 operates SN2A.

SW2A, DR3A, AND3IA

AND3A, DRIA, SN2A

ORJA, AND3A, 1

NOTIA, AND3A, | Input *  'T3A is hi pressurizer press re.
20F3C2A, NOT3A, |
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Train B logic.

NOT1B,AND2B, | Inputs to AND2A are lo press, pressure and hi
AND3B,NOT1B, ! press. pressure (which has 2 sanval block/reset),
NOT2B,AND3B, | AND3A 1s connected to block/reset.

SH2B,NOT2B, 1 SH2A 1s block/reset smitch,

OPWF 11, 5M28, ! OPWF 13 operates SW2A.

SH2B,0R3B, AND ss

ANDIB,ORIB, SW2B

OR3B,ANDIB, |

NOT3B,AND3B, | Input to NOT3A is hi pressurizer pressure.
20F3C28, MOT 3B, |

Note on cosponent nosenclature:

Cosponents are coded with the & character label (A1) (A2) (NNN) (A3)

of which the first two characters are the useful descriptors. Al

15 the paraseter being monitored with P=Pressure, F=Flow, L=Level, and
T=Tesperature. A2 is the type of cosponent with B=Bistable,

L=Light, S=Switch, and T=Transducer.

Expanded 2/3 coincidence gates 20F3C2A and 20F3C28
PS453B, 20F 3C2A, PSASEB
PS455B, 20F 3C28, PSASER
PBASSB, PSASSE, 1 Each bistahle can be disabled if OPN- switches it to
OPRFAS5B, PS4S5B,0PNF14 test mode AND if OPR- fails to re-enable or if the
OPWF14,PS455B,0PRFASSE test mode light fails to indicate that bistable is in
PLASSB, OPRF 4558, 1 test sode.
PS4S5,PBASSD, |
PT4SS, PSASS, 1
PSI,PTASS, 1
PS454B, 20F 3C2A, FS455B
PS4356B, 20F 3C28, PSASSB
PBAS6B, PSA56B, |
OPRF 4548, PSAS6B, OPNF 14
OPWF 14, PSAS6B, OPRF 456R
PLASAB, OPRF 4568, |
PSA54, PBASED, |
PT456,P5456, 1
PSII,PT456,1
PSASSB, 20F 3C2A, PSASTH
PGASS™, 20F 328, PS4SR
PBASTB,PSA5TB, 1
OPRFASTB,PSASTR, OPWF 14
OPWF 14, FSASTD, DPRFASTB
PL457B, OPRFASTB, 1
PS457,PBASTE, 1
PT457,PS45T7,1
PSIII,PT457,1
PS45TB, 20F 3C2A, PSA5S5R
PSAS7B, 20F 3C2B, PS4SSR
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PSASEE, 20F 3024, PSA5TR
PSAS6B, 20F 3C28, PSAST
PSASTS, 20F 3C24, PSAS6R
PSASTB, 20F 3028, PSASeR

20F3C1A,AND24, 1 Input to 20F3CIA 's lo pressurizer pressure.
20F3C15,AND2B, |
Expanded 2/3 coincidence gate 20F3C1IAB
PSASTD, 20F 3C 14, PSASSD
PSAS7D, 20F 3C1B, PSASSD
PBASTD, PSASTD, |
OPRFASTD, PSASTD, OPWF 15
OPWF 15, PSASTD, OPIF 457D
PLASTD, DPRF 457D, 1
PSAS7,PRASTD, |
PSASSD, 20F 3C1A, PSASTD
PS453D, 20F 3C18, PSASTD
PBASSD, PSASSD, 1
OPRF 455D, PSASSD, OPWF 15
OPNF 15, PSASSD, OPRF AS5D
PLASSD, OPRF4SSD, |
P5S4S55, PBASSD, |
PSASTD, 20F XC1A, PSASED
PSASTD, 20F 3C1B, PSA56D
PBASAD, PSA5AD, |
OPRF 456D, PSA56D, OPHF 15
0PWF 15, PS456D, OPRF 456D
PLASAD, OPRFASLD, |
PS454,PBASAD, |
PSAS4D, 20F 3C1A, PSASTD
PS456D, 20F 318, PSASTD
PS4550, 20F 3C1A, PSASAD
PSASSD, 20F 3C1B,PSASED
PS4S4D, 20F 3C1A, PSASSD
PS456D, 20F 3C1B, PSASSD

33 PABE 3 »
HI RAIN STEAM LINE FLOW INSTRUMENTATION AND BISTABLE LDGIC
Expanded 2/4 coincidence gate 20F4CIA,B. Failure orientation is
based upon failure of any three inputs,

OR4A, DUKAND 34, DRSA

ORSA, DURAND3A, DR4A

DUMAND3A, 20FAC1A,DR6A

ORGA, 20F 4C1A, DUNAND 3A

OR4A, DUNAND4A, DRSA

ORSA, DUMANDAA, DRAA

DUMANDAA, 20FACIA,DR7A

OR7A, 20F4C1A, DUNAND4A

 ORAA, 20FACIA, DURANDSA
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DURANDSA, 20F4C1A, OR4A
ORsA, DURANDSA, ORTA
OF7A, DUNANDSA, OR6A
ORSA, 20 4C1A, DURAND6A
DUMANDSA, 20FAC1 A, ORSA
ORbA, DURANDSA, ORTA
OR7A, DURANDSA, ORSA

OR4B, DUMAND 3B, ORSB
ORSE, DUMANDIB, DR48
DUMANDIB, 20FAC1B, OR6B
OR&B, “OFAC1B, DUNAND 3B
OR4B, DUNANDAR, RSB
ORSE, DUNANDAB, OR4B
DUMANDAR, 20F4C1B, OR7B
OR7E, 20F4C 1B, DUNANDAB
OR4B, 20F 4C 1 B, DUNANDSB
DUMANDSB, 20F4C 1B, OR4B
OR6B, DUNANDSB, OR7B
OR78, DUMANDSB, DR6B
ORSB, 20F 4C 1B, DUNAND SR
DUNAND&B, 20F4C 1B, ORSE
OR6B, DUNANDSB, DR7B
OR7EB, DUMANDSB, DR4B

FS5228, 0R4A,FS5238
FS5228, 0R4B,FS5230
FB5228,F55228, 1
OPRF5228,FS55228, 0PWF 15
OPWF 15, FS5228, OPRF5228
FL5228, OPRF 3228, |
F§522,FB5228,1
F§522,F1522,1
PS1,F1522,1

FS523B, OR4A, FS5228
FS523B, 0R4B, FS5228
FB523B,FS5238, 1
OPRFS238,F 53238, 0PWF 15
OPWF15,FS5238, DPRF5238
FLS23B, OPRF5238, |
FS523,FB5238,1
FS523,F1523,1
PSI1,FT523,1
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F§5128, 0RSA, 55138
FS5128, RSB, FS5138
FI5128,F55128, 1
OPRFS1 28, FS9128, 0PWF 15
OPWF 15, FS5128, OPRFS 128
FLS12B, OPRFS128, 1
©§512,FES128, |
F$512,FT512,1
PSI,FT812,1
£§5138, ORSA, 55128
FS5138, RSB, FS5128
FB5138, F55138, 1
OPRFS13B,FS5138, 0PWF1S
OPNF 15, 55138, OPRFS 13
FLSI3B, OPRFS138, 1
FS513,FB5138, 1
F§513,FT513,1
PSIT,FTSI3, 1

FS5328, OR6A, FSS338
F§5325, 0ReB, FS5338
FB5328, FS5328, 1
OPRFS328, FS5328, 0PWF 15
OPMF 15, FS5328, OPRF532B
FLS328, 0PRF5328, |
F§532,FB5328, 1
F$532,F1532, 1
PSI,FT532,1
FS5338, 0R6A, 55328
FS5338, OR6B, F5328
FBSI38,FS5338, 1
OPRFS338, FS5330, 0PWF 15
OPWF 15, FSS338, DPRFS33B
FLS338, OPRFS338, |
FS533,FRS338, 1

F§533,F 7533, 1
PSII,FT533,1

FS5428, 0R7A, FS343B
FS5428,0R78,FS5438
FBS428,FS5428, 1
OPRFSA2D,FS5428, 0PWF 15
OPWF 15, FSS42B, OPRF 5428
FLSA2B, OPRF5428, |
FS542,FB5428, 1
FS542,FT542,1
PSI,FT342,1

FS543B, OR7A, FS5428
FS5418,0R78,FS5428
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FESATE, FSS4I8, 1
OPRFSAJE, FS5438, 0PWF 15
OPWF 15, FS54 38, 0PRF 5418
FLSA3B, 0PRFSATE, |
FS543, FRSATE, |

FSSA3, FTS43, 1
PSI1,FT543, !

# PAGE 4 ©
LO WAIN STEAM LINE PRESSURE INSTRUMENTATION AND BISTABLE LOSIC
Expanded 2/4 coincidence gate 20F4C24. Failure orientation is
based upon failure of any three inputs,

PSS16A, JUNAND 74, PSS26A

PS5264, DUNAND7A, PS5 1 64

DUNAND7A, 20F4C24, PSS36A

PS536A, 20F 4C2A, DUMAND 74

PS516A, DUNANDBA, PSS 264

PS526R, DUNANDBA, PSS 164

DUMANDSA , 20F 4C24, PSS46A

PSS46A, 20F 4C24, DUNANDBA

PS516A, DUNANDIA, PS536A

PSS36A, DUNANDIA, PSS 164

DUMANDIA, 20F AC24, PSS46A

PSS46A, 20F 4024, DUMANDA

PSS26A, DUNAND 184, PS 164

PSS36A, DUAAND 1 94, PS526A

DUMAND | 94, 20F 424, PSS46A

PSSA6A, 20F 4C2A, DUMAND | #A

PSS16A, DUNANDTB, PSS26A

PS526A, DUMAND7B, PSS 144

DUNAND7B, 20F AC2B, PSS 364

PS536A, 20F 4C2B, DUNAND 7S

PSS16A, DUNANDBB, PSS526A

PSS26A, DUNANDEE , PS5 164

DURANDBE, 20F 4C28, PSS46A

PSS46A, 20F 4C2B, DUNANDES

PSS16A, DUNANDYB, PSS36A

PSSI6A, DUNANDYB, PSS 1 64

DURANDYR , 20F 4C28, PSS46A

PSSA6A, 20F 4C2B, DUMANDIB

PSS26A, DUNAND 198, PSS364

PS336A, DUNAND 198, PS526A

DUMAND | #8, 20F 4C 2B, PSSA6A

PSS46A, 20F 4C28, DUMAND 1 9B

PBS16A,PSS1AA, |

OPRFS16A,PSS16A, 0PHF 16
OPWF 16, PSS 164, 0PRFS 164
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PLS16A, OPRFS164, |
PS516,PBS16A,1
PT316,PS5186,!
PSIV,Fi5l6,1

PBS26A,PSS204, |
OPRFS26A, PS5264, 0PWF 16
OPWF | 6, PS5264, DPRF 5264
PLS26A, OPRF 5264, 1
PS526,PR5264, 1
PT526,P5526, 1
PSI11,PT326,1

PBS36A, PSSI4A, 1
OPRFS364, PSS36A, 0PWF | 6
OPWF 16, PSS364, OPRF 5364
PLSI6A, DPRFS36A, |
PSS36, PRSINA, |
PTS36,PSS36, 1
PS111,PTS36, 1

PRSASA, PSSAGA, |

OPHF 16, PSSAGA, OPRF 5454
OPRFS468, PSSA6H, OPHF 16
PLSH6A, OPRFSA6A, |
PSSAs, PRSAGA, 1

PTSH6, PSS4G, |
PSIV,PTS46, |

0 PAGE 5 »
LO LD WAIN STEAM LINE Tavg AND MAMUAL BLOCK/RESET LOGIC
ANDSA, NOTHA, | Inputs to AND6A are froe lo lo Tavg and blk/reset.
NOTSA, AND6A, 1
SW3IA,NOTSA, |
OPWF 18, SH34, | OPWF I8 operates blk/reset switch SW3A,
SWIA OR9A, ANDLA
ANDSA, DR9A, SWIA
OR9A, ANDEA, |
20FACIA, ANDSA, | Input to 20F4C3A 15 lo lo Tavg.

Expanded 2/3 coincidence gale 20F4C3A
154120, DUNAND 1A, TSA22D
154220, DUMAND 1 1A, 154120
DUMAND | 1A, 20F4C3A, 754320
TS432D, 20F 4C3A, DUMAND | 1A
154120, DUNAND 124, 754220
154220, DUMAND 1 24, TS412D
DUMAND 124, 20F4C3A, TS442D
TS4420, 20F 4C3A, DUNAND 1 24
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TS412D, DUNAND 1 3A, TS4320
TS432D, DUPAND 1 3A, 154120
DURAND | 34, 20FAC3A, TS442D
TSA42D, 20F4C3A, DUMAND 1 3A
TSA22D, DURAND 1 44, 154320
TSA32D, DURAND 1 44, 754220
DURAND | 44, 20FACIA, 154420
TSA420, 20F ACTA, DURAND 1 44

ANDSB NOT4B, | Inputs to ANDSA are ‘roa lo lo Tavg ind blk/reset.
NOTSB, ANDSB, |

SH3B,NOTSB, |

OPWF 18, 5438, 1 OPWF 18 operates blk/reset switch SH3A.

SW3B,0R9B, ANDSE

AND&B, JR9B, SW3B

OR9B, ANDSB, |

20F4CIB, ANDSB, | Input to 20FAC3A is lo lo Tavg.

Expanded 2/3 coincidence gate 20FACIE
TS412D, DUMAND1 1B, 754220
TS4220, DUMAND1 1B, 154120
DUMAND1 1B, 20F 4C3B, TS432D
154320, 20FAC3B, DUNAND1 13
TS4120, DUNAND 128, 754220
TS4220, DUNAND12B, TS412D
DUMAND 125, 20F4C3B, T5442D
154420, 20FAC3B, DUMAND 1 2B
154120, DUNAND1 3B, 754320
TS432D, DUNAND13B, 754120
DUMAND13B, 20FAC3B, 754420
154420, 20F 4C3B, DUNAND | 38
TS4220, DUNAND 148, T5432D
TS432D, DUNAND 148, 754220
DUMAND 1 4B, 20F 4C3B, 154420
TS4420, 20FAC3B, DUNAND 1 4B

184120, 154120, 1

OPWF 17, 154120, 0PRF4 120
OPRFA120, TS4120, 0PWF17
TLA12D, 0PRF 412D, |
TS4114,5161,1

S161, TR4120, 1

TEAL1A, TSA11A, 1
154118, 5161, 1

S161, 184120, 1

TEA11B, 154118, 1

PSI, TEAL1A, 1

PSI, TEAI1B, 1
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194220, 154220, 1

OPWF 17, 154220, OPRF 4220
OPRFA220, 154220, 0PWF 17
TLA220, 0PRF 4220, 1
154214, 5162, 1

§162, 184220, 1

TE214, TS421A, !
154218, 5162, 1

§162, TBA220, 1

TEA21B, 154218, 1

PSI1, TEA21A, 1

PSI1, TEA218, 1

TBA320, 154320, 1
OPWF17,TS432D, 0PRF 4320
OPRF432D, 754320, 0PNF17
TLA32D, OPRF 4320, 1
154314, 5163,1

S163, TR4320, 1

TEASIA, TSA31A, 1

154318, 5163,1
SI63,ThA32D,1

TEAJ1B, 154318, 1

PSITI, TEASIA,L

PSITI, TEA3IN, )

TRAA2D, 154420, 1

OPNF 17, TS4A2D, OPRF 442D
OPRFA420, 154420, OPNF 17
TLAA2D, DPRF 4420, 1
154414, 5164, 1

S164, THA42D, |

TEA41A, TSHA1A, |
TSA418, 164, |

S164, TRAA2D, |

TEAA1B, TSA418, 1

PSIV, TEAA1A, |

PSIV, TENAIB, |
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4 PAGE 6
STEAM LINE DIFFERENTIAL PRESSURE INSTRUMENTATION AND BISTABLE LOGIC
Expanded AND-gate for ORISR, Inputs are four 2/3 coincidence gates.
20F SCIA, DURAND] 54, 20F 3C54
20F 3C5A, DUMAND 1 54, 20 3C3A
DUMAND 54, DUMAND 1 64, 20F 3C6A
20F 3CoA, DUMAND | LA, DURAND | 54
DUMAND 164, DR 184, 20F 3C4A
20F3C4A, 0R 1A, DUMAND 1 64
20F 3C3B, DUMAND1 5B, 20 3C5B
20F 1CSB, DUNAND 1 5B, 20F 3C3B
DUMAND 1 5B, DUMAND 168, 20F 3Co8
20F 3C6B, DUMAND 1 68, DUNAND 1 5B
DUMAND 168, 0R 108, 20F 3CAB
20F3C4B,0R10B, DUMAND 168

Expanded 2/3 coincidence gate 20F3C3A,B
PSS144, 20F 3C3A, PSS 15A
PS514A, 20F 3C3B, PSS15A
PBS14A,PS5144, 1
OPWF 18, PSS14A, DPRFS 144
OPRFS14A,PSS14A, OPWF 18
PLS14A, OPRFS14A, |
PSS14,PBS14A, 1
PT514,P5514,1
PT524,PS8524, 1
PS524,PRS144, 1
PSI,PTSI4, !
PSI1,PTS24,1
PSZ15A, 20F 3C3A, PSS 144
PS515A, 20F 3C3B, PSS14A
PB5154,PSS154, 1
OPWF 18, PS5 154, DPRFS15A
OPRFS15A,PSS15A, OPWF 18
PLS15A, OPRFS154, |
PS515,PRS1SA, 1
PT515,PS515,1
PT533,PS535, 1
PS535,PBS15A, |
PSI1,PT515,1
PSI1,P1535,1
PSS14A, 20F SC3A, PSS16C
PSS514A, 20F 3C3B, PSS16C
PSS16C, 20F 3CIA, PSS14A
PSS14C, 20F 3C3B, PSS 144
PB516C,PSS16C, !

OPWF 18, PSS16C, 0PRFS146C
OPRFS16C,PSS16C, 0PWF 18
PLS16C, OPRFS16C, |
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PSS16,PRS1GC, !
PT514,PS514, 1

PT546, PS54, |
PSS4s,PBS16C, !
PSIV,PIS16, 1
PSIV,PT546,1
PSS134, 20F 3C3A, PSS 160
PS5134, 20F 3C38, PSS 16C
PSS14C, 20F 3C3A, PSS15A
PSS14C, 20F 3C38, PSS15A

Expanded 2/3 coincidence qate 20F3C5A,B
PSS34A, 20F 3C5A, PSS15
PSS344, 20F 3CSB, PSS158
PBSIAA PSS34A, 1
OPWF 18, PSSI4A, OPRFSI4A
OPRFSI4A, PSSI4A, OPWF 18
PLS3JAA, DPRFS34A, |
PSSIA,PRSIAA, !
PT534,PS534, 1
PTSA4, PSSAA, |
PSSA4 PRSIAA, !
PS1,PTS34, 1
PSI,PTSM4, |
PSS158, 20F 3CSA, PSSI4A
755158, 20F 3C58, PSS34A
PBS15B,PS5158,1
OPWF 18, PSS158,0PRFS15B
OPRFS15B,PSS158, OPWF 18
PLS15B, OPRF5158, 1
P§515,PRS158, 1
PT515,PS515, 1
P1535,P5535, 1
PS535,PRS1SH, !
PS11,PTS15,1
PS1I,PTS35,1
PSSI4A, 20F 3C5A, PSS26D
PSSIAA, 20F 3CSB, PSS26D
PBY 260, PS5260,1
OPWF18,PS526D, OPRFS26D
OPRFS26D,P55260, 0PWF 18
PLS26D, OPRF526D, 1
PS526,PR526D, 1
P1526,P5526,1
P1534,P8536,1
PS536,PB526D, 1
PSI11,PT526,1
PSIII,PTS36,1
PS5260, 20F 3CSA, PSSIMA
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PS5260, 20F 3C58, PSS3MA
PS5158, 20F 3054, PSS526D
PSS158, 20F 3C5B, PSS26D
PS526D, 20F 3C5A, PSS 158
PS526D, 20F 3C3B, PSS15P

Expanded 2/3 coincidence gate 20F3C6A,B
PSS34B, 20F 3C4A, PSS258
PS534B, 20F 3CoB, PSS258
PBS34B,PS5348, |
OPWF 18, PS5348, DPRFS34B
OPRF5I4B,PS534B, 0PWF 18
PL534B, OPRF534B, 1
PS534,PRS3AR, 1
PT534,PS534, 1
PT544,PS544, 1
PS544,PBS3AB, 1
PSI,PTS34,1
PSI,PTSHA, |
PS525B, 20F 3C4A, PSSI4B
PS525B, 20F 3C4B, PSS34B
PB525B, PS5258, |
OPWF 18, PSS25B, OPRF 5258
OPRF325B,PS5258, OPWF 18
PL525B, OPRF 5258, 1
PS525,PRS258, |
PT525,PS525,1
PT545,PS545, 1
PS5AS, PRS258, |
PSII,PTS25,1
PSI1I,PTSAS, 1
PSS34B, 20F 3C4A, PSS16D
PS534B, 20F3C4B, PSS16D
PBS16D,PSS16D,1
OPWF 18,PS514D, 0PRFS146D
OPRF516D,PSS16D,0PNF 18
PLS16D, OPRFS14D, |
PSS14,PR514D, !
PT516,P8516,1
PT546,P5545, |
PSS46,PBS16D, !
PSIV,PTS18,1
PSIV,PTS46, 1
P§5160, 20F3C6A, PSS34R
PS514D, 20F 3C4B, PSS34B
PS325B, 20F 3C6R, PSS16D
PS5258, 20F S4B, PSS16D
PSS16D, 20F SCoA, PSS25B
PSS 16D, 20F 3CAB, PSS258
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Expanded 2/3 coincidence gate 20F3C4AB

PSS14B, 20F 3C4A, PS3254
PSS148, 20F 3C4B, PS3254
PRS14B,PSSI4B, |
OPWF18,PS5148, 0PRFS 148
OPRFS14B,PS514B, 0PWF 18
PLS14B, OPRFS148, 1
PSS14,PBSI4B, |
PTSI4,PSSIN, |
PT324,P5524,1
PS324,PB314D, 1
PSI,PT1514,1
PS1,PT524,1

P3S25A, 20F SCAA PSS14B
PS525A, 20F 3C4B, PSS 148
PBS254,PS5254, 1
OPWF 18, PSS235A, OPRF 5254
OPRF525A, PSS25A, OPWF 18
PLS25A, OPRF 5254, |
PS545,PBS254, |
PT545,P5545, |
P1525,PS525,1
PSS25,PB5254, 1
PSTI,PTS4S,1
PSIT,PT525,1
PSS14B, 20F 3C4A, PS524C
PSS 148, 20F 3CAB, PSS26C
PBS26C, PSS26C, |

OPWF 18, PSS26C, OPRF326C
OPRFS26C, PS526C, 0PWF 18
PLS26C, OPRF526C, 1
PS526,PR526C, 1
P1526,P5526,1
PT536,PS536,1
P§536,PBS26C, 1
PSIII,PTS526,1
PSI11,PT336,1
PS526C, 20F 3CAA,PSS14B
PSS26C, 20F 3C4B, PSS148
PSS25A, 20F 3C4A, PSS28C
PSS25A, 20F 3C4B, PSS26C
PS526C, 20F 3CAA, PS5254
PS526C, 20F 3C4B, PSS234
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o PAGE 7w

W1 CONTAINMENT PRESSURE [NSTRUMENTATION AMD B’ TABLE LOBIC

Expanded 2/3 coincidence gate 20F3C7A,B
PS914B, 20F IC7A, PST35R
PS9368, 20F 3C78, PS935E
PB934B, PS936B, 1
OPWF19,PS9348, 0PRF9368
OPRF936B,PS9368, 0PWF 19
PLY34B, OPRF 9348, |
PS936,PR934H, !
P1936,P5938,1
PS11,PT93s,1
PS9358, 20F 3C7A, PS94
PS9358, 20F 3C78, PS9368
PB93SH, PS935H, |
OPWF 19, PS9358, OPRF935B
OPRF9338,PS935B, 0PWF 19
PLISB, OPRF935B, |
P5935,PB9358, !
P1935,P5935,1
PSII1,PT935, !
PS9368, 20F 3070, PS934B
PS934B, 20F 3C78, PS934B
PB9I4B,PS9348, |
OPNF19,PS934B, OPRF934B
OPRF93AB,PS934B, 0PNF 19
PL934B, OPRF934B, |
PS934, PB934B, 1
PT934,PS934, 1
PSIV,PT934,1
PS934B, 20F 3C7A,PS9368
PS934B, 20F 3C7B, PS936B
PS935B, 20F 3C7A, Py 1 548
PS9358, 20F 3C78, PS934B
PS934B, 20F 374, PS935B
PS9348, 20F 3C78, PS935B
(AN
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APPENDIX D

PROBABILITY DATA BASE



COMPONENT

CCP1AA
VGA62509
OILCOOLS
VGLS53A
VGL552A
VGL554A
VGLS57A
cceigs
VGA62510
OILCOOLT
VGL5538
VGL5528
VGL5548
VGL5578
480M0V1B18
SISIGA
480MOVIAIA
OPWF5S
FUSE10I
6900vS188B
OPWF ST
FUSEL0IV
FUSE10I1
OPWF5U
OPWF S5V
CCWPCS
CCWP1AA
FCv7012
CCHXRC
VB070510
FCV708
CCHXRA
VB170510
FCV7025
VB170505A
VB070505
FCV7022
STRAINRIAA
VB170503A
vC070504
STRAINRCS
¥B070503
480VS1A1A
R50
TRIALIA
R49
480vS1B18

NOTE:

¥ F

GENERIC FAILURE

TYPE MODE S PROBABILITY OF EACH FAILURE MODE
PUMPA 4 0.50E-03 0.10E-G4 0.10€E-02
VNO 3 0.14E-07 0.10E-02 0.80E-02
OILCL 1 0.10E-03

YNO 3 0.14eE-07 0.10E-02 0.80E-02
VNO 3 0.14E-07 0.10eE-02 0.80€-02
VNO 3 0.14E-07 0.10eE-02 0.80E-02
VNO 3 0.14E-07 0.10£-02 0.BOE-02
PUMPA 4 0.50€-03 0.10E-04 0.10E-02
VNO 3 0.14E-07 0.10£E-02 0.80E-02
OILCL 1 0.10£-03

VNO 3 0.14E-07 0.10E-02 0.80E-02
YNO 3 0.14e-07 0.10e-02 0.80E-02
VNO 3 0.14E-07 0.10£E-02 0.80E-02
YNO 3 0.14E-07 0.10eE-02 0.80E-02
BUS 1 0.32e-09

SIMRLY 2 0.49€-06 0.10£-02

BUS 1 0.32e-09

OPW 1 0.10E-02

FUSE 1 0.11E-08

BUS 1 0.32€£-09

OPW 1 0.10E-02

FUSE 1 0.11€-08

FUSE 1 0.11€-08

OPW 1 0.10E-02

OPW 1 0.10E-02

PUMPA 4 0.50E-03 0.10e-04 0.10E-02
PUMPNO 3 0.10E-04 0.10E-02 0.80E-02
VNO 3 0.14E-07 0.10E-02 0.80E-02
HXR 1 0.23E-05

VNO 3 0.14E-07 0.10E-02 0.80E-02
VNO 3 0.14E-07 0.10£-02 0.80E-02
HXR 1 0.23E-05

VNO 3 0.14E-07 0.10E-02 0.80E-02
VNO 3 0.14E-07 0.10E-02 0.80E-02
VNO 3  0.14E-07 0.10£E-02 0.80E-02
VNO 3 0.14E-07 0.10£-02 0.80E-02
YNO 3 0.14E-07 0.10E-02 0.80E-02
STRANR 1  0.80E-02

VNO 3 0.14eE-07 0.10E-02 0.B0E-02
VCAO 1 0.10e-03

STRANR 1  0.80E-02

VNO 3  0.14E-07 0.10E-02 0.80E-02
BUS 1 0.326-09

BKRNC 2 0.15£-08 0.10€-02

XFRMR 1 0.72e-07

BKRNC 2 0.156-08 0.10£-02

BUS 1 0.32E-09

See Page 107 of Volume I for detailed

0.80E-02

0.80€-02

0.80E-02

explanation.



R31

TR1B1B

R30
R2YSWGI
480vs2828
R198
TR2828
R1EB
OPWF5YS
R32

R33

R51

RS53
6900VS528B
EINRLK31
EINRLKS50
EINRLK1726
EINRLK1718
SIP1AA
OILCOOLU
VGL558A
VGL562A
VGA170725A
SIP18B
OILCOOLYV
VGL 5588
VGL5628
VGA1707258
VGA63527
V(63526
VGA63525
vC63524
6900VS1AA
6900VS18B
FC¥1703
FCY17075
FCv1702
EINRLK1726
EINRLK1718
FCV63153
FCV63152
V(63581
FCV6325
FCV6326
VGA63573
FCvG6342

BKRNC
XFRMR
BKRNC
BKRNC
s

pXRNC
XFRMR
BKRNC
OPW

BKRNC
BKRNC
BKRNC
BKRNC
BUS

AXFRA
AXFRA
AXFRA
AXFRA
PUMPA
OILCL
YNO

VNO
PUMPA
OILCL
VNO
VNO

VYNO
VCAO

VCAO
BUS
BUS
VNO
VYNO

AXFRA
AXFRA
YNO
YNO
YCAO
VMOAO
VMOAO
VNC
VNOAC

DU OO = L0 LD e e L0 0 0 e b e L0 e L0 D W B 0D Bt bt et et e RO N PN AN = N N = NN = N

.15E-08
.T2E-07
A5E-L3
. 15E-08
. 32E-09
.15€-08
L12E-07
.15€-08
.10E-02
.15£-08
. 15E-08
. 15£-08
. 15£-08
.32E-09
. 50E -06
. 50E -06
.50E -06
. 50E -06
.50E-03
.10E-03
-14E-07
. 14E-07
. 14E-07
.50€-03
-10E-03
. 14E-07
. 14E-07
. 14E-07
. 14E-07
.10E-03
. 14E-07
-10E-03
.32E-09
. 32E-09
. 14E-07
. 14E-07
. 14E-07
. 50E -06
.50E-06
. 14E-07
. 14E-07
.10E-03
0.40E-02
0.40E-02
0.10E-07
0.40€-02

CO0O0OOOCOCOOCOOCO0OOOCOCLOOOOCO0OO0O OO OO OO OODO0OOOO

oCcoco ©c o oo o

o oo CcoO0OO0O o©

o0 o

0.
0.

0.
0.
0.

. .0E-02

. 10E-02
.10E-02

. 10E-02
.10E-02

. 10E-02
.10E-02
.10E-02
- 10E-02

. 10E-04

. 10E-02
.10E-02
.10E-02
. 10E-04

.10E-02
.10E-02
. 10E-02
.10E-02

. IOE -02

.10E-02
.10E-02
.10E-02

10E-02
10E-02

28E-07
28F .07
10E-02

0.50€-07

D-4

0.10E-02

0.80E-02
0.80E-02
0.80E-02
0.10E-02

0.80E-02
0.80E-02
0.80E-02
0.80E-02

0.80E-02

0.80E-02
0.80E-02
0.80E-02

0.80E-02

0.80E-02

0.10E-02
0.10€-02
0.10E-03
0.10E-02

0.80€-02

0.80E-02

0.10E-03
0.10E-03
0.70E-03
0.10E-03

0.70E-03
0.70E-03
0.80E-02
0.70E-03

0.80E-02
0.80E-02

0.80E-02



FUSEA12
FCV6341
FUSEA7
V63570
FCV6339
FCV6340
HDR8
LCV62136
LCV62135
SISIGB
vC63510
FCv6322
FCV635
FUSE201V
HOR6
V(63504
HDR7
HOR5
HDR4
FCV6347
VGA62533
VGA62527
VC62532
VC62525
FCv6348

FUSE
VMOAC
FUSE
VCNC
YMOAO
YMOAOD
PIPE
VYMOAO
VMOAO
SIMRLY
YCAO
VNO
VNO
FUSE
PIPE
VCAO
PIPE
PIPE
PIPE
YNO
VNC
YNC
VCAO
VCAO
VNO

G Bt et Y U0 G0 bt et et ot et et LD L) B DD O N bt O N b bt O

.11E-08
.40E-02
.11E-08
. 25E-06
.40E-02
.40E -02
.15£-07
.40E-02
.40E-02
.49E-06
.10E-03
.14E-07
.14E-07
.11£-08
. 15E-07
.10£-03
. 15E-07
.15€-07
.15£-07
.14E-07
.10E-07
.10E-07
.10£-03
.10E-03
0.14E-07

OCOCOO0COO0O0O0O0O0O0OC0O0O0O0OOCOCDOODOOOO

0.50E-07

0.28E-07
0.28E-07

0.28E-07
0.28£-07
0.10E-02

0.10E-02
0.10E-02

0.10E-02
0.10€E-02
0.10E-02

0.10E-02

0.10E-02
0.10€-02
0.10E-02
0.10E-02
0.10E-02

0.80E-02
0.80E-02

0.80E-02
0.10£-03
0.10€E-03

0.80E-02

0.10E-03
0.10E-03
C.10E-03

0.10€-03
0.10E-03

0.70e-03 0.80E-02
0.70e-03 (.80E-02

0.70E-03
0.70€-03
0.70E-03

0.70E-03
0.70E-03

0.80E-02
0.80E-02
0.80E-02

0.80E-02
0.80F -02
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