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COMMON SENSORS FAILURES EVALUATION REPORT
FOR WASHINGTON PUBLIC POWER SUPPLY SYSTEM
NUCLEAR PROJECT NO. 2

OBJECT
This document constitutes:

L4 An apalysis in response to the NRC concern that the failure of an
instrument line which contains sensors to multiple control systems
could result in consequences outside the bounds.of the Washington
Public Power Supply System Nuclear Project No. 2 (WNP-2) Final Safety
Analysis Report (FSAR) Chapter 15 analysis and beyond the capabil-
ities of operators or safety .systems.

L A positive demonstration that adequate ‘common 'semnsor -review and
analysis has been performed to ensure that despite such failure the
WNP-2 FSAR Chapter 15 analyses are bounding, and no consequences
beyond the capability of operators or safety systems would result.

A comprehensive- approach was developed to -‘analyze the control systems
capable of affecting reactor water level, pressure, or power in the
Nuclear Plant No. 2 Evaluation Report for Control Systems Failures. This
Common Sensor Report uses the knowledge of which systems affect reactor
water level, pressure or power, gained in Evaluation Report for Control
Systems Failures, for valid restriction of this analysis to only those
systems.

This report was prepared by General Electric Company for Washington Public
Power Supply System Nuclear Project No. 2 with a gignificant technical
contribution from Burns & Roe, Incorporated (B&R Inc.), the Principal
Architect Engineer.

2.0 CONCLUSIONS
This report, supplemented by existing FSAR Chapter 15 tramsient analysis,
documents an evaluation of WNP-2 Nuclear Power Station for common sensor
failures. No new transient category events have been postulated as a
result of this study. All the uncovered consequences (Reactor Scram,
Turbine trip, Feedwater increased/decrsased flow) are bounded by FSAR
Chapter 15 analysis.

3.0 ANALYSIS METHODOLOGY
The common sensor failure analysis was conducted in the following manner
by GE and B&R Inc:
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Activity

L J

Identify Common Sensors
Determine Failure Mode
Summarize Common Sensor Failures
Analyze Combined Effects

C;mpare Results to Chapter 15
Analyze Exceptions

Modify/Augment Chapter 15 if Necessary

Assigned To
B&R Inc & GE

B&R Inc & GE
GE

8 8 B 8

pressure or power were

analyzed for instrument lines with sensors for more than one system.

The Evaluation Report for Control Systems Failure identified those systems

Systems

Main Turbine Generator
Circulating Water

Service Water:

Control and Service Air
Air Removal

Condensate

Main Turbine Control

Main Turbine and Feedwater
Turbines Lube 0il

Seal Steam

Main Generator Cooling
Main Generator Hydrogen and
C0, Purge

RB Cooling Water

TB Cooling Water

The postulated probable failures are either that an instrumedt line is

The worst case would be any total combination of common sensor failures

3.1 IDENTIFY COMMON SENSORS
The systems that effect reactor water level,
that effect reactor water level, pressure or power as follows:
MPYL, Systems MPL
NB Nuclear Boiler MS
RRC Reactor Recirculation CW
CRD CRD Hydraulic SW
RFT Feedwater Turbine CAS
NMS  Neutron Monitoring AR
PRM Process Radiation Monitoring COND
ARM Area Rad Monitoring DEH
RWCU Reactor Water Cleanup TO
MS Main Steam
ES Exhaust Steam Ss
BS Bleed Steam-Extraction Steam TG
HV Heater Vents GH
HD Heater Drains
MD Miscellaneous Drains RCC
MV Miscellaneous Vents TSW
3.2 DETERMINE FAILURE MODE
plugged (pinched) or broken.
that can be postulated from a single failure.
12-0288
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SUMMARIZE COMMON SENSOR FAILURES

3.3
" The common semsor failure table (attachment to this report) lists all the

instrument lines with sensors and their failure modes. The combined
failures are the consequences that the NRC is concerned with.

3.4 ANALYZE COMBINE EFFECTS -
This step used two approaches.
The first approach totaled all effects as worst case failure of the
instrument line. There were no single effects that mitigated the total
failure consequences.
The second approach considered probable failures where the reactor scram
had taken precedent over the other failure effects. In these instances
the instrument line was analyzed as to whether a probable failure could be
postulated without the reactor scramming. No such failure could be
postulated.

3.5 COMPARE RESULTS TO CHAPTER 15
The combined effects as identified in common sensor table were reviewed
and evaluated. Section 4 includes these evaluations, considering worst
case effects.

3.6 ANALYZE EXCEPTIONS
There were no exceptions to FSAR Chapter 15 analysis.

3.7 MODIFY/AUGMENT CHAPTER 15 IF NECESSARY
This step was not necessary in the WNP-2 analysis.

4.0 COMMON SENSOR SUMMARY RESULTS AND CHAPTER 15 COMPARISONS
Instrument L{pe Line Failure Consequences

No. 1 Line break initiates a decrease in feedwater flow and
trip of Recirc Pump A. Reactor scram is ‘a2 direct
consequence., Reactor scram will not cause adverse
consequences. Plugged line has no effect.

No. 2 Line ©break initiates increased feedwater <£flow,
resulting in reactor scram. Reactor scram will not
caugse adverse consequences. -Plugged 1line has no
effect.

No. 3 No effect

- No. &' No effect

No. 5 No effect

12-0288
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No.

No.
No.
No.
No.
No.
No.
Yo.

No.

No.

No.
No.

No.
No.
No.
No.
No.
No.

No.

6

10

11

12
13

14

15

16
17

18
19
20
21
22
23
24

Breaking of this instrument line initiates a Main
Turbine Trip. A Main Turbine Trip event is analyzed
in Chapter 15. Plugged line has no effect.

No effect -

No effect

No effect

No effect

No effect

No effect

Line break initiates a decrease in feedwater flow
resulting in reactor scram. Reactor scram will not
cause adverse consequences. Plugged line has no

effect.

Line break prevents automatic SRV initiation; this

event is analyzed in Chapter 5. Plugged line has no

effect.

Line break initiates closure of all main ste;m line
valves causing a reactor scram. Reactor scram takes
precedence over other sensor failure consequences.
Reactor scram will not cause adverse consequences.
Plugged line has no effect.

No effect

Breaking this instrument line decreases feedwater flow
resulting in Reactor Scram. Reactor scram will not
caugse adverse consequences. Plugged 1line has no
effect.

Same as No. 15

Same as No. 17

Same as No. 15

Same as No. 17

Same as No. 15

Same as No. 17

Same as No. 15



Instrument Line
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No.

' No.

No.
No.

No.
No.

25
26
27
28

29
30

Same as No. 2

No effect

No effect ~

Line break transfers Recirc Pumps A and B to low
speed. A decrease in reactor flow is analyzed in
Chapter 15. Plugged line has no effect. )

Same as No. 28

No effect



. MANFORD COMMON SENSOR FATLURE TABLE
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TABLE PAGE _ 3
. 43 PAGES TOTAL *
FAILURE TYPE ot
COMHON TAP (BROKEN OR . '
SYSTEM 1D SEHSOR MPL PLUGGED) PRIMARY EFFECT SECONDARY EFFECT CONBINED EFFECT L
FUCIEAR B22-NOS1A . BROKEN MINIMUM REACTOR PRESSURE SIGHAL RECORDER R623A RED PEN INOPERATIVE  NONE N
BOILER T
PLUGGED CONSTANT REACTOR PRESSURE SIGNAL RECORDER R623A RED PEN AT CONSTANT  NONE o
READING N
B22-K023A BROXEN MINIMRY PRESSURE SIGNAL RPS CHANNEL "A1" WIGH RPV PRESSURE  NONE .
TRIP INOPERATIVE . . b
PLUGGED CONSTANT PRESSURE SIGNAL RPS CHANNEL “A1" HIGH RPV PRESSURE  NONE it
- . TRIP INOPERATIVE H
B22-H020A BROKEN HINIMUM REACTOR PRESSURE SIGNAL GIVES HSIV CLOSURE BYPASS SIGNAL NONE: REACTOR MODE SWITCH IN - F
TO SCRAM TRIP LOGIC “Al" OKLY IN YRUN" POSITION BLOCKS THE BYPASS -
SHUTDOWN, REFUEL, AND STARTUP BIGHAL
PLUGGED CONSTANT REACTOR PRESSURE SIGNAL REACTOR HIGH PRESSURE TRIP OF MSIV  NONE: REACTOR MODE SWITCH IN i,
CLOSURE SCRAM BYPASS IS “RUN" POSITION BLOCKS THE BYPASS i
IKOPERATIVE SIGHAL B
B22-K026A BROKEN MAXIMUH DIFFERENTIAL PRESSURE REACTOR LOV LOW WATER IEVEL MAIN STEAH LINE ISOLATION VALVES » T
SIGNAL ISOLATION LOGIC “A" TRIP IS CLOSURE 1/2 TRIP REMAINS OPERATIVE ;
IXOPERATIVE FROM CUANNEL “C" CIRCUITRY 1
i
PLUGGED CONSTANT DIFFERENTIAL PRESSURE REACTOR LOW LOW WATER LEVEL HONE .
SIGNAL ISOLATION LOGIC "A" TRIP . .
INOPERATIVE L
i B22-H100A BROXEN MAXIHUM DIFFERENTIAL PRESSURE DIV I HALF OF PCS MIGH LEVEL -  NONE A
SIGNAL SEAL-IN TRIPPED .
k]

INSTRUMENT LINE __1

PAGE 1 _OF _3

12-0286 (1)

340° N14 REFERENCE LEG (CONDENSING CHIAHBER B22-DOQG4A)







HANFORD COHMON SENSOR FAILURE TABLE

TABLE PACE _ 2 _
41 PAGES TOTAL

FATLURE TYPE
COINON TAP (BROKEN OR
SYSTEH ID SENSOR MPL PLUGGED) PRIMARY EFFECT SECONDARY EFFECT COMBINED EFFECT
PLUGGED CONSTANT DIFFERENTIAL PRESSURE DIV T HMALF OF HECS HIGH LEVEL NONE
SIGHAL ) SEAL-IN INOPERATIVE
B22-NO31A BROKEN MAXTHIR DIFFERENTIAL PRESSURE REACTOR HIGH PRESSURE CORE SPRAY ALLOWS IHPROPER OPERATION OF IPCS
~ AND SIGNAL DIVISION 1 LOW LEVEL TRIP PUMP DISCHARGE VALVE LOGIC RESET
B22-H031C INOPERATIVE CIRCUIT
PLUGGED CONSTANT DIFFERENTIAL PRESSURE REACTOR HIGH PRESSURE CORE SPRAY HONE
SIGNAL DIVISION 1 LOW LEVEL TRIP
] TNOPERATIVE
REACTOR B35-N038A BROKEN HINIHUM PRESSURE SIGNAL RECIRC PUMP A TRIPS AND IS RECIRC PIRP A 1§ INOPERATIVE
RECIRC BLOCKED FROM TRANSFER TO LOW
] SPEED
PLUGGED CONSTANT PRESSURE SIGNAL IF PUMP B IS AT MIGH SPEED AND HONE
, STOPS, NPSH INTERLOCK INOPERATIVE - .
REACTOR C34-N005 BROKEN HENIMUM PRESSURE SIGNAL €34-R605 IIGH LEVEL RECORDER NONE
FEEDWATER INOPERATIVE .
PLUGGED CONSTANT PRESSURE SIGNAL " C34-R605 HIGH LEVEL RECORDER NONE
INOPERATIVE
C34-HO08A . BROKEN HINIMWH PRESSURE SIGNAL RECORDER C34-R609 RED PEN NONE  *
THOPERATIVE
CONSTANT PRESSURE SIGNAL RECORDER C34-R609 RED PEN AT * HONE

PLUGGED

INSTRUMENT LINE _ ) 340° N14 REFERENCE LEG (CONDENSING CHAHBER B22-D004A)

PAGE _2 OF _3
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HANFORD COMHON SENSOR FAILURE TABLE
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TABLE PAGE _ 3 _
41 PAGES TOTAL

SYSTEM 1D

PRIMARY EFFECT

SECONDARY EFFECT

COMBINED EFFECT

REACTOR
FEEDVATER

_INSTRUMENT LINE __1
3

"PAGE 3 OF

12-0286 (3)

FAILURE TYPE
COMHON TAP (BROKEN OR
SENSOR MPL PLUGGED)
C34-NOOLA BROXEN
PLUGGED
B22-N024A BROKEN
PLUGGED

HAXIHMUM DIFFERENTIAL PRESSURE
SIGNAL

CONSTANT DIFFERENTIAL PRESSURE
SIGHAL

HAXIHUM DIFFERENTIAL PRESSURE
SIGNAL

CONSTANT DIFFERENTIAL PRESSURE
SIGHAL

340° N14 REFERENCE LEG (CONDEHSING CHAMBER B22-DO04A)

C34-R606A WATER LEVEL RECORDER
THOPERATIVE; REACTOR FEEDWATER
DECREASED FLOW

C34-R606A WATER LEVEL RECORDER AT
CONSTANT READIRG; REACTOR FEED-
WATER ERRCR IN LEVEL FOLLOVING

RPS CHANNEL Al LOW LEVEL SCRAM °
THOPERATIVE

RPS CHANNEL Al LOW LEVEL SCRAH
INOPERATIVE

FEEDVATER DECREASED FLOW

HONE

HONE

HONE

™
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HANFORD COHMON SENSOR FAILURE TABLE

TABLE PAGE _ 4
41 PAGES TOTAL

SYSTEM 1D

PRIMARY EFFECT

SECONDARY EFFECT

COMBINED EFFECT

NUCLEAR
BOILER

-

INSTRUWMENT LIKE _ 2

PAGE __ 1

12-0286 (4)

OF,

FATLURE TYPE
COHHON TAP (BROKEN OR
SENSOR HPL PLUGGED)
B22-H101A BROXEN
) PLUGGED
B22-H024A BROKEN

PLUGGED
B22-N024B BROKEN

PLUGGED
B22-N038A BROXEN

PLUGGED
B22-N100A

BROXEN

2

HININUY DIFFERENTIAL PRESSURE
SIGNAL .

CORSTANT DIFFERENTYAL PRESSURE
SIGRAL

HINIHUY DIFFERENTIAL PRESSURE
SIGNAL

CONSTANT DIFFERENTIAL PRESSURE
SIGNAL

HINIMUH DIFFERENTYAL PRESSURE
SIGNAL

CONSTANT DIFFERENTIAL PRESSURE

"SIGHAL

HINIMUY DIFFERENTIAL PRESSURE
SIGNAL

CONSTANT DIFFERENTIAL PRESSURE
SIGRAL

HINIHMUY DIFFERENTIAL PRESSURE
SIGNAL

10° N13 VARIABLE SIGNAL SENSING LIKE

RCIC ISOLATION VALVE E51-F04S
CLOSURE ON HIGH REACTOR LEVEL
INOPERATIVE

RCIC ISOLATION VALVE E51-FO4S
CLOSURE ON HIGH REACTOR LEVEL
INOPERATIVE

RPS CHANNEL Al LOW LEVEL SCRAH
TRIP

RPS CHANNEL Al LOW LEVEL SCRAH
TRIP INOPERATIVE

RPS CHANNEL Bl LOW LEVEL SCRAM
TRIP -

RPS CHANNEL B1 LOW LEVEL SCRAY
TRIP INOPERATIVE

1/3 DIVISION 1 AUTO DEPRESSURIZA-
TION LOGIC TRIP

DIVISION 1 AUTO DEPRESSURIZATION
LOGIC THOPERATIVE

DIVISION 1 HALF OF UPCS HIGH
LEVEL SEAL-IN INOPERATIVE

RCIC ISOLATION VALVE E51-F045
CLOSURE ON MANUAL INITIATION ONLY

RCIC ISOLATION VALVE ES51-FO45
CLOSURE ON HANUAL INITIATION ONWLY

1/2 REACTOR SCRAH
HONE
1/2 REACTOR SCRAH
NONE

700 ADDITIONAL RPV LOW LEVEL TRIPS
NEEDED TO ALLOW ADS INITIATION
FROM DIVISION 1

ADS INITIATION AVATLABLE FROH
DIVISION 2

HONE

oms




HANFORD COHMON SENSOR FAILURE TABLE -

TABLE PAGE _S
41 PAGES TOTAL
FAILURE TYPE
COMHON TAP (BROKEN OR
SYSTEH ID SENSOR MPL PLUGGED) PRIMARY EFFECT SECONDARY EFFECT COMBINED BFFECT
PLUGGED CONSTANT DIFFERENTIAL PRESSURE DIVISION 1 MALF OF HPCS HIGH NONE
SI1GNAL LEVEL SEAL-IN INOPERATIVE
REACTOR C34-NOO4A BROXEN HINIMWY DIFFERENTIAL PRESSURE C34-R606A WATER LEVEL RECORDER FEEDWATER INCREASED FLOW
FEEDVATER SIGNAL INOPERATIVE; REACTOR FEEDWATER
INCREASED FLOV
PLUGGED  _  CONSTANT DIFFERENTIAL PRESSURE C34-R606A VATER LEVEL RECORDER AT  NONE
SIGNAL CONSTANT READING; REACTOR FEED-

INSTRUMENT LIKE __ 2

PAGE _ 2

- 12-0286 (5)
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MANFORD COMMON SENSOR FAILURE TABLE

TABLE PAGE _ 6
41 PAGES TOTAL
FAILURE TYPE
COMMON TAP (BROXEN OR )
SYSTEM ID SENSOR MPL PLUGGED) PRIMARY EFFECT SECONDARY EFFECT COHMBINED EFFECT
NUCLEAR B22-N023C BROKEN HINIMUM PRESSURE SIGHAL RPS, CHANNEL “A2" HIGH RPV NOKE_ )
BOILER PRESSURE TRIP INOPERATIVE
PLUGGED CONSTANT PRESSURE SIGNAL RPS, CHANNEL "A2" HIGH RPV HONE
PRESSURE TRIP INOPERATIVE
B22-N026C BROKEN HAXTHUY DIFFERENTIAL PRESSURE REACTOR LOW LOW WATER LEVEL HAIN STEAH ISOLATION VALVES
SIGNAL ISOLATION LOGIC "C" TRIP CLOSURE 1/2 TRIP REMAIRS IROPERA-
INOPERATIVE TIVE FROM CHANNEL “A" CIRCUITRY
PLUGGED CONSTANT DIFFERENTIAL PRESSURE REACTOR LOW LOW WATER IEVEL HAIN STEAH ISOLATION VALVES
SIGHAL ISOLATION LOGIC “C" TRIP CLOSURE 1/2.TRIP REHAINS INOPERA-
INOPERATIVE TIVE FROH CHANNEL “A" CIRCUITRY
B22-N100B BROKEN HAXIHUY DIFFERENTIAL PRESSURE DIVISION 2 HALF OF RPCS HIGH HONE
SIGNAL 1BVEL SEAL-IN TRIPPED
PLUGGED CONSTANT DIFFERENTTAL PRESSURE DIVISION 2 HALF OF HPCS HIGH RONE
SIGNAL LEVEL SEAL IN IROPERATIVE
B22-X020C BROKEN HINIHUY REACTOR PRESSURE SIGNAL GIVES MSIV CLOSURE BYPASS SIGHAL NHONE: REACTOR MODE SWITCH IN
TO SCRAM TRIP LOGIC “A2" ONLY IN “RUX" POSITION BLOCKS THE BYPASS
SHUTDOWN, REFUEL, AND STARTUF HODE SIGNAL
PLUGGED CONSTANT REACTOR PRESSIRE SIGNAL REACTOR HIGH PRESSURE TRIP OF USIV NON:: REACTOR MODE SWITCH IR
CLOSURE SCRAH BYPASS IS “RUN” POSITION BLOCKS THE BYPASS
THOPERATIVE SIGNAL
B22-H024C BROKEN HAXTHIM DIFFERENTIAL PRESSURE RPS CHANNEL A2 LOW LEVEL SCRAM HOKE

INSTRUMENT LINE _ 3

PAGE 1

12-0286 (6)
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IIANFORD COMHOR SENSOR FATLURE TABLE

TABLE PAGE 7
41 PAGES TOTAL

FAILURE TYPE
. COMHON TAP (BROKEN OR N
SYSTEH 1D SENSOR MPL PLUGGED) PRIMARY EFFECT SECONDARY EFFECT COMBINED EFFECT
PLUGGED CONSTANT DIFFERENTIAL PRESSURE RPS CHANNEL A2 LOW LEVEL SCRAH HONE -
SIGNAL INOPERATIVE ’
B22-H031B BROXEN HAXTHUH DIFFERENTIAL PRESSURE REACTOR HIGH PRESSURE CORE SPRAY ALLOWS IMPROPER OPERATION OF HPCS
ARD SIGHAL DIVISION 2 LOW LEVEL TRIP PUMP DISCHARGE VALVE LOGIC RESET
B22-N031D INOPERATIVE CIRCUIT
PLUGGED CONSTANT DIFFERENTIAL PRESSURE REACTOR HIGH PRESSURE CORE SPRAY NONE .
SIGNAL DIVISION 2 LOW LEVEL YNOPERATIVE
REACTOR €34-N004C BROKEN HAXIHUY DIFFERENTIAL PRESSURE C34-R606C WATER LEVEL RECORDER NONE
FEEDVATER SIGNAL THOPERATIVE
PLUGGED CORSTANT DIFFERENTIAL PRESSURE C34-R606C WATER LEVEL RECORDER AT NONE

SIGNAL

INSTRIMENT LINE _ 3 160° M14 REFERENCE LEG (COWDEMSING CHUAMBER B22-D004C)

PAGE _ 2

—
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HANFORD COMMON SENSOR FAILURE TABLE

TABLE PAGE _ 8 __
41 PAGES TOTAL

FATLURE TYPE i
COMHON TAP (BROKEN OR
SYSTEM 1D SENSOR MPL PLUGGED) PRIMARY EFFECT SECONDARY_EFFECT COMBINED EFFECT .
NUCLEAR B22-K04TA BROXEN LOSE DIVISION 1 NIGH DRYWELL NONE - BACKED UP BY DIVISION 2 NONE
EBOILER AND PRESSURE SIGNAL
B22-NO4TC
PLUGGED LOSE DIVISION 1 HIGH DRYWELL NONE NONE
PRESSURE SIGNAL .
BEACTOR C€72-H002A BROXEN LOSE REACTOR SCRAM ON PRIHARY HONE - BACKED UP BY Bl, A2, AND NOWE
PROTECTION CONTAINHENT HIGH PRESSURE “A1" B2 CIRCUITS -
PLUGGED ~ LOSE REACTOR SCRAM ON PRIHARY NONE . HONE
CONTAINMEKT HIGH PRESSURE "A1" ’ .
C72-X004 BROKEN LOSE PRIMARY CONTAINMENT HIGH NONE . NONE
: PRESSURE ALARH .
PLUGGED LOSE PRIMARY CONTATKMENT HIGH NOKE NOXE

an

INSTRUMENT LINE _ &

PAGE _ 1

12-0286 (8)
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v HANFORD COMMON SENSOR FAILURE TABLE

TABLE PAGE _9
41 PAGES TOTAL
FATLURE TYPE
COMHON TAP (BROKEN OR
SYSTEH 1D SENSOR_MPL PLUGGED) PRIMARY_ EFFECT SECONDARY EFFECT COMBINED EFFECT
MAIN STEAM  HS-PTD-20A BROKEN LOSE TURBINE DEH FEEDBACK CONTROL  LARGER ERROR IN TURBIKE OUTEUT NONE
SIGNAL POVER COKTROL, BUT DOES NOT
SIGNIFICANTLY AFFECT TURBINE . .
OPERATION
PLUGGED LOSE TURBINE DEH FEEDBACK CONTROL  IARGER ERROR IX TURBINE OUTPUT NONE )
SIGNAL PONER CONTROL, BUT DOES NOT
SIGNIFICANTLY AFFECT TURBINE
OPERATION
REACTOR . C22-H003A BROKEN FIRST STAGE TURBINE PRESSURE TURBIKE CONTROL VALVE FAST NONE
PROTECTION SWITCH WILL NOT OPEN, SENSES 30% CLOSURE, STOP VALVE AND RPT TRIP
- POWER “A1" BYPASS INOPERATIVE
. . PLUGGED FIRST STAGE TURBINE PRESSURE HONE ' HONE
SWITCH WILL NOT OPEN, SENSES 30%
POVER
CONTROL C12-HOS4A BROKEN HINIHUM FIRST STAGE TURBINE ROD SEQUENCE CONTROL INITIATES NOYE
ROD DRIVE PRESSURE SIGNAL ROD BLOCK DIVISION 1
HYDRAULICS :
PLUGGED CONSTANT FIRST STAGE TURBINE LOW POWER ROD SEQUENCE CONTROL NONE

IRSTRUMERT LINE _ 5

PAGE _ 1 __OF _1

12-0286 (%)

PRESSURE SIGNAL

LOGIC DIVISION 1 INOPERATIVE
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HAKFORD COMHON SERSOR FAILURE TABLE

TABLE PAGE _ 10
41 PAGES TOTAL

-

FAILURE TYPE
COMHON TAP (BROXEN OR '
SYSTEH 1D SENSOR HPL PLUGGED) PRIMARY EFFECT SECONDARY EFFECT COMBINED EFFECT -
HAIN STEAH HS-PTD-20B BROXER HINIHWY FIRST STAGE TURBINE HETER HS-P1-20B INOPERATIVE NONE
PRESSURE SIGNAL
PLUGGED CONSTANT FIRST STAGE TURBINE METER PS-P1-20B AT CONSTANT HONE
PRESSURE SIGNAL READIKRG
HS-PT~20BG BROXEN HINIHUY FIRST STAGCE PRESSURE INDICATOR HS-P1-20BG INOPERATIVE NONE
INDICATION
PLUGGED CONSTANT FIRST STAGE PRESSURE INDECATOR MS-P1-20BG AT CONSTANT HONE
INDICATION READIKG
HS-DPIS-63 BROKEN HINIMUY DIFFERENTIAL PRESSURE HAIN TURBINE TRIPS AT LESS TlAN HAIN TURBINE TRIP
SIGNAL 15 PSID
PLUGGED CONSTANT DIFFERENTIAL PRESSURE HO TRIP CAPABILITY ON LOW NONE
SIGHAL DIFFERENTIAL PRESSURE
REACTOR C34-K007 BROKEN HIRINUM TURBINE STEAH FLOW SIGHAL RECORDER C34-R609 BLACK PEN HONE
FEEDWATER IROPERATIVE
PLUGGED CONSTANT TURBINE STEAH FLOW * RECORDER C34-R609° BLACK PEN AT NONE
SIGNAL CONSTANT READING
REACTOR €72-K003C BROXEN FIRST STAGE TURBINE PRESSURE TURBINE CONTROL VALVE FAST NONE |
PROTECTION - SWITCH WILL NOT OPEN, SENSES 30% CLOSURE, STOP VALVE AND RPT TRIP ‘
. POWER “A2" BYPASS INOPERATIVE
PLUGGED ¥FIRST STAGE TURBINE PRESSURE NOXNE NONE

- INSTRUMENT LINE _ 6

PAGE _1 OF _2

—— | e———

12-0286 (10)
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HANFORD COMMON SENSOR FAILURE TABLE

o TABLE PAGE _ 11
41 PAGES TOTAL
FAILURE TYPE
_ COHMON TAP (BROXEN OR _ :
SYSTEH 1D SENSOR HPL PLUGGED) PRIMARY EFFECT SECONDARY EFFECT COMBINED EFFECT
€72-N003D BROKEN FIRST STAGE TURBINE PRESSURE TURBINE CONTROL VALVE FAST NONE
SWITCH WILL NOT OPEN, SENSES 30% CLOSURE, STOP VALVE AND RPT TRIP
POWER : “B2" BYPASS INOPERATIVE
CONTROL C12-K054B BROXEN MINIMUY FIRST STAGE TURBINE ROD SEQUENCE CONTROL INITIATES NONE
ROD DRIVE PRESSURE SIGNAL ROD BLOCK DIVISION 2 .
HYDRAULICS
PLUGGED CONSTANT FIRST STAGE TURBINE LOW POWER ROD SEQUENCE CONTROL NONE

INSTRUHMERT LINE _ 6

PAGE _ 2

OF 2

12-0286 (11)
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HANFORD COMMON SENSOR FAILURE TABLE

TABLE PAGE _ 12
41 PAGES TOTAL

FAILURE TYPE
COHNOK TAP (BROKEN OR .
SYSTEH 1D SENSOR HPL PLUGGED) PRIMARY EFFECT SECONDARY EFFECT COMBINED EFFECT
NUCLEAR B22-H047B BROKEN LOSE DIVISION 2 HIGH DRYWELL HONE - BACKED UP BY DIVISION 1 RONE
BOYLER AND PRESSURE SIGNAL
B22-N047D
PLUGGED LOSE DIVISION 2 HIGH DRYWELL HONE NONE
PRESSURE SIGNAL
REACTOR C72-K002C BROXEN LOSE REACTOR SCRAM ON PRIMARY NONE - BACKED UP BY Al, Bl, AND NONE
PROTECTION CONTAINHENT HIGH PRESSURE A2 CIRCUITS )

INSTRUHENT LIKE
PAGE _1 OF

12-0286 (12)
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HANFORD COMMON SENSOR FATLURE TABLE

TABLE PAGE __ 13
41 PAGES TOTAL

FAILURE TYPE
COMMON TAP (BROXEN OR
SYSTEH 1D SENSOR HPL PLUGGED) .PRIMARY EFFECT SECONDARY EFFECT COMBINED EFFECT —
BLEED BS~PT-3B3 BROXEN HINIMUM GLAND SEAL STEAH PRESSURE LOW GLAND SEAL STEAH PRESSURE NOKE
STREAM _SIGNAL ALARM IN CONTROL ROOt
PLUGGED CONSTANT GLAND SEAL STEAH NONE " NOKE
PRESSURE SIGNAL
HAIN STEAH HS-DP15-63 BROXEN HAXIHRY DIFFERENTIAL PRESSURE LOSE CAPABILITY TO TRIP HAIN KONE
SIGNAL TURBIKE ON LOW PRESSURE :
PLUGGED CONSTANT DIFFERENKTIAL PRESSURE LOSE CAPABILITY TO TRIP HAIN NONE

INSTRUMENT LINE __8

PAGE __1 OF

12-0286 (13)
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IIANFORD COMMON SENSOR FAILURE TABLE

TABLE PAGE _ 14
41 PAGES TOTAL

- FAILURE TYPE
. COMMON TAP , - (BROKEM OR
SYSTEM ID SENSOR HPL PLUGGED) PRIMARY EFFECT SECONDARY EFFECT . COMBINED EFFECT
NUCLEAR B22-N032 BROKEN HAXIHUM DIFFERENTIAL PRESSURE RECORDER R613 CORE PLATE DIFF NONE
BOILER . SIGNAL PRESSURE BLACK PEN INOPERATIVE
PLUGGED CONSTANT DIFFERENTIAL PRESSURE RECORDER R613 CORE PLATE DIFF NONE
SIGNAL PRESSURE BLACK PEN CONSTANT
INDICATION
B22-K034 BROKEN MAXIMUM DIFFERENTIAL PRESSURE RECORDERS R608, R611A,B AND R613 NONE
(A TIRU W) SIGNAL 4 RED PEH INOPERATIVE ~
PLUGGED CONSTANT DIFFERENTIAL PRESSURE RECORDERS R608, R611A,B AND R613 HONE
SIGHAL RED PEN INOPERATIVE
REACTOR 633-N037 BROKEN HAXIHU DIFFERENTIAL PRESSURE RECORDER R610 INOPERATIVE NONE
VATER SIGNAL :
CLEANUP :
PLUGGED CONSTANT DIFFERENTIAL PRESSURE RECORDER R610 CONSTANT INDICATION  NONE
SIGNAL
INSTRIMENT LINE _9
PAGE _1__OF _1__ : R

12-0286 (14)
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HANFORD COMHON SENSOR FAILURE TABLE

TABLE PAGE _ 15

41 PAGES TOTAL
FAILURE TYPE
COMMON TAP (BROXEN-OR
SYSTEH 1D SENSOR MPL PLUGGED) PRIMARY EFFECT SECONDARY EFFECT COMBINED EFFECT
NUCLEAR B22-R027 BROKEN HAXIMUM REACTOR VESSEL LEVEL B22-R605 METER INOPERATIVE OFF NONE u
BOILER SIGNAL SCALE, HIGH LEVEL
PLUCGED CONSTANT REACTOR VESSEL LEVEL B22-R605 METER AT CONSTANT HONE
SIGHAL READIRG
REACTOR ~ C34-K017 BROKEK MAXIHUM WIDE RANGE REACTOR LEVEL €34-R608 RECORDER REGISTERS MAXI- NONE
FEEDWATER SICNAL HUH SIGHAL
PLUGGED CONSTANT VIDE RANGE REACTOR LEVEL C34-R608 RECORDER REGISTERS HOKWE

INSTRUMENT LINE
PAGE _1 OF

12-0286 (15)

10

SIGNAL

CONSTANT SIGNAL
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VESSEL HEAD KOZZLE N8, REFERENCE LEG (CONDEMSIKG CHAMBER B22-D002)
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HANFORD COMHMON SENSOR FATLURE TABLE

TABLE PACE _ 16
41 PAGES TOTAL

FAILURE TYPE
COMHON TAP (BROKEN OR
SYSTEM 1D - SENSOR HPL PLUGGED) PRIMARY EFFECT SECONDARY EFFECT COMBINED EFFECT
HUCLEAR B22-N04SA BROXEN DIVISION 1 AUTO DEPRESSURIZATION NONE - BACKED UP BY DIVISION 2 NONE
BOILER AND LOGIC INOPERATIVE -
B22-N048C .
PLUGGED DIVISION 1 AUTO DEPRESSURIZATIOR NONE HONE
LOGIC INOPERATIVE
REACTOR €72-H0028 BROKEN LOSE REACTOR SCRAM ON PRIMARY NONE - BACKED UP BY Al, A2, AND KONE
PROTECTIOR CONTAINHENT HIGH PRESSURE “B1" B2 CIRCUITS .
PLUGGED LOSE REACTOR SCRAH ON PRIHARY HONE NONE

INSTRIMENT LINE _ 11
PAGE _ 1 OF _1

12-0286 (16)
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HANFORD COMMON SENSOR FAILURE TABLE

N

TABLE PAGE _ 17

41 PAGES TOTAL
FAILURE TYPE
COHHON TAP (BROKEN OR
SYSTEH 1D SENSOR HPL PLUGGED) PRIMARY EFFECT SECONDARY EFFECT COMBINED EFFECT
NUCLEAR B22-NO4BB BROKEN DIVISIOK 2 AUTO DEPRESSURIZATION NONE - BACKED UP BY DIVISION 1 NONE
BOILER AXD LOGIC INOPERATIVE
B22-N048D
PLUGGED DIVISION 2 AUTO DEPRESSURIZATION NONE NOWE
LOGIC INOPERATIVE
REACTOR C72-N002D BROXEN LOSE REACTOR SCRAM ON PRIMARY NONE - BACKED UP BY Al, A2, AND NONE
PROTECTION CONTAINHMENT HIGH PRESSURE "A2" B2 CIRCUITS
PLUGCED LOSE REACTOR SCRAM ON PRIMARY NOWE NONE

INSTRUMENT LINE __12
PAGE _ 1 OF _ 1

12-0286 (17)
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HANFORD COHMMON SENSOR FAILURE TABLE

TABLE PAGE _ 18 _
41 PAGES TOTAL

PRIHARY EFFECT

SECONDARY EFFECT

COHBINED E¥FECT

FAILURE TYPE
COMHON TAP (BROKEN OR
SYSTEH 1D SENSOR MPL PLUGGED)
KUCLEAR B22-K026D BROKEN
. BOILER
PLUGGED
M B22-R020D BROKEN
: . PLUGGED
. B22-N023D BROKEN
PLUGGED
B22-N04SC BROKER
PLUGGED

INSTRUMERT LINE _ 13
PAGE _ 1 OF _ 4

12-0286 (18)

HAXTHUM DIFFERENTIAL PRESSURE
SIGHAL

CONSTANT DIFFERENTIAL PRESSURE
SIGNAL

HINIMUM REACTOR PRESSURE SIGNAL
CONSTANT REACTOR PRESSURE SIGNAL

HINIHUH PRESSURE SIGNAL

CONSTANT PRESSURE SIGNAL

HINIHUY PRESSURE SIGNAL

a

CONSTANT PRESSURE SIGNAL

200° N14 REFERENCE LEG (CONDENSING CIAMBER B22-D004B)

REACTOR LOW LOW WATER LEVEL
ISOLATION LOGIC D TRIP INOPERATIVE

REACTOR LOW LOW WATER LEVEL
ISOLATION D LOGIC TRIP INOPERATIVE

GIVES MSIV CLOSURE BYPASS SIGNAL
TO SCRAM TRIP LOGIC "B2" ONLY IN
SHUTDOWN, REFUEL, AND STARTUP HODE

REACTOR MIGH PRESSURE TRIP OF HSIV
CLOSURE SCRAH BYPASS IS8
TROPERATIVE

RPS CHANNEL “B2" HIGH RPV PRES-
SURE TRIP INOPERATIVE

RPS CHANNEL "“B2" HIGH RPV PRES-
SURE TRIP IHOPERATIVE

RECIRC PLR{P A, BKR.3JA ATUS % HIGH
PRESSURE TRIP; BACKED BY A AND B
CIRCUITS :

RECIRC PUMP A, BXR 3A ATWS 4 MIGH
PRESSURE TRIP; BACKED BY A AND B
CIRCUITS

MAIN STEAH ISOLATION VALVES
CLOSURE 1/2 TRIP STILL OPERATIVE
FROH CHANNEL “B" CIRCUITRY

HAIR STEAM ISOLATION VALVES
CLOSURE 1/2 TRIP STILL OPERATIVE
FROM CHANNEL "“B" CIRCUITRY

NHONE: REACTOR HODE SWITCH IN
YRUN" POSITION BLOCKS THE BYPASS
SIGRAL

NONE: REACTOR MODE SWITCH IR
“RUN" POSITION BLOCKS TIE BYPASS
SIGNAL

HONE

NONE

NONE

NORE
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HANFORD COMMON SENSOR FAILURE TABLE

TABLE PAGE __ 1V

41 PAGES TOTAL

PRIMARY EFFECT

SECONDARY EFFECT

COHBINED EFFECT

FATLURE TYPE
COMHON TAP (BROXEN OR
SYSTEM 1D SENSOR HPL PLUGGED)
B22-K04SD DROKEN
. PLUGGED
B22-N051B BROKEN
PLUGGED
B22-N036C BROKEN
PLUGGED
B22-N036D BROKEN
PLUGGED

INSTRUMENT LINE _ 13
PAGE _2 OF _4

12-0286 (19)

HINIHUWY PRESSURE SIGNAL

CONSTANT PRESSURE SIGRAL

HINIHUM REACTOR PRESSURE SIGNAL
CONSTANT REACTOR PRESSURE SIGNAL

MAXIMUM DIFFERENTIAL PRESSURE
SIGNAL

¥

CONSTANT DIFFERENTIAL PRESSURE
SIGNAL

HAXIHUY DIFFERENTIAL PRESSURE
SIGNAL

CONSTANT DIFFERENTJAL PRESSURE
SIGNAL

200° N14 REFERENCE LEG (CONDENSING CHAMBER B22-DO04B)

RECIRC PUMP B, BKR 3B ATWS § HIGH
PRESSURE TRIP INOPERATIVE; BACKED
BY A AND B CIRCUITS

RECIRC PUMP B, BKR 3B ATWS § HIGH
PRESSURE TRIP INOPERATIVE; BACKED
BY A AND B CIRCUITS

RECORDER R623B RED PEN IHOPERATIVE

RECORDER R623B RED PEN CONSTANT
READING

RECIRC PLMP A, BXR 3A ATWS LOW
LEVEL 2, 1/2 TRIP INOPERATIVE -
CIANNEL A REMAINS OPERATIVE

RECIRC PUHP A, BXR 3A ATWS LOW
LEVEL 2, 1/2 TRIP INOPERATIVE -
CHANNEL A REHAINS OPERATIVE

RECIRC PUMP B, BKR 3B ATWS LOW
LEVEL 2, 1/2 TRIP INOPERATIVE -

. CHANNEL B REMAINS OPERATIVE

RECIRC PUMP B, BKR 3B ATWS LOW
LEVEL 2, 1/2 TRIP JNOPERATIVE -
CHANNEL B REMAINS OPERATIVE .

HONE

KONE

RONE
HONE

NOKE

HONE

NOKE

NONE
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HANFORD COiON SENSOR FAILURE TABLE

TABLE PAGE _ 20
41 PAGES TOTAL

COHHON TAP
SYSTEHM 1D SENSOR HPL

FATLURE TYPE
(BROKEN OR
PLUGGED)

PRIMARY EFFECT

SECONDARY EFFECT

COMBINED EFFECT

B22-R0378B
AND
B22-K037D

B22-N044B

B22-N038B

B22-R024D

B22-H101B

BROKEN

PLUGGED

BROXEN

PLUGGED

BROXER

PLUGGED

BROKEN

PLUGGED

BROXKEN

PLUGGED

HAXIHRS DIFFERENTIAL PRESSURE
SIGHAL

CONSTANT DIFFERENTIAL PRESSURE

SIGNAL

HAXINUY DIFFERENTIAL PRESSURE
SIGNAL

CONSTANT DIFFERENTIAL PRESSURE
SIGNAL

HAXTHWRE DIFFERENTIAL PRESSURE
SIGNAL

CONSTANT DIFFERENTIAL PRESSURE
SIGRAL

HAXIMUH DIFFERENTIAL PRESSURE
SIGNAL -

CONSTANT DIFFERENTIAL PRESSURE
SIGNAL

HAXIHUM DIFFERENTIAL PRESSURE
SIGNAL

CORSTANT DIFFERENTIAL PRESSURE
SIGHAL

INSTRUMENT LIKE _ 13 200° 14 REFERENCE LEG (CONDENSIKG CHAMBER B22-DO04B)

PAGE _3 OF _4&

12-0286 (20)

1/2 DIVISION 2 ADS - AND - RCIC
LOGIC TRIP IROPERATIVE

1/2 DIVISION 2 ADS - AND - RCIC
LOGIC YNOPERATIVE

REACTOR WATER LVL INDICATOR R610
INOPERATIVE (SEE NOTE)

REACTOR WATER LVL INDICATOR R610
COMSTANT READING (SEE NOTE)

DIVISION 2 AUTO DBI;R!SSURIZATIOR
LOGIC TRIP IROPERATIVE

DIVISTON 2 AUTO DEPRESSURIZATION
LOGIC INOPERATIVE

RPS CIANNEL B2 LOW LEVEL SCRAH
THOPERATIVE

RPS CHANNEL B2 LOW LEVEL SCRAM
INOPERATIVE

RCIC ISOLATION VALVE E51-F045
(MIGH LEVEL) 1/2 TRIP

RCIC ISOLATION VALVE E51-F045
INOPERATIVE NIGH LEVEL TRIP

NONE

HONE

NOTE: THIS INSTRUMENT I8 USED

-ONLY DURING POST ACCIDENT REACTOR

SHUTDOWN AND WHEN RECIRC PUMPS ARE
SECURED. DURING REACTOR OPERATION
INSTRUMENT READS OFF SCALE, NIGH.

NOXE
'HONE
RONE
NOYE

HONE '

NONE

.
M
-
¥
H

Oy T

e x o,

g



HANFORD COMHMON SENSOR FAILURE TABLE

TABIE PAGE _ 21
41 PAGES TOTAL

FAILURE TYPE
COMHON TAP (BROXEN OR
SYSTEM ID . SENSOR MPL PLUGGED) PRIMARY EFFECT SECONDARY EFFECT COMBINED EFFECT
REACTOR C34-K004B BROKEN HAXIMUM DIFFERENTIAL PRESSURE €34-R606B WATER LEVEL RECORDER FEEDVATER DECREASED FLOW
FEEDVATER SIGNAL INOPERATIVE; REACTOR FEEDWATER
DECREASED FLOW
PLUGGED CONSTANT DIFFERENTIAL PRESSURE C34-R606B WATER LEVEL RECORDER AT HONE
SIGNAL CONSTANT READING; REACTOR FEED-
WATER ERROR IN LEVEL FOLLOWING
REACTOR B35-N038C BROKEN HIRIHRY PRESSURE SIGHAL RECIRC PUMP B TRIPS AND IS HONE
RECIRC BLOCKED FROH TRANSFER TO LOW
SPEED .
PLUGGED CONSTANT PRESSURE SIGNAL (IF PUHP A IS AT HIGH SPEED) AND HONE

INSTRIMENT LINE __ 13
PAGE _&4 OF _ 4

12-0286 (21)

200° H14 REFERENCE LEG (CONDENSING CHAMBER B22-D004B)

PUHP B STOPS, NPSH INTERLOCK
INOPERATIVE
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HANFORD COMMON SENSOR FAILURE TABLE

TABLE PAGE _ 22
41 PAGES TOTAL

FAILURE TYPE
COHMON TAP (BROXEN OR
SYSTEH 1D SENSOR HPL PLUGGED) PRIMARY EFFECT SECONDARY EFFECT COMBINED EFFECT
NUCLEAR B22-H036A BROKEN MAXINUY DIFFERENTIAL PRESSURE RECIRC PIXP A BKR “3A" ATUS LOW HONE
BOILER SIGHAL LEVEL 2, 1/2 TRIP INOPERATIVE -
CHANNEL C REHAINS OPERATIVE
PLUGGED CONSTANT DIFFERENTIAL PRESSURE RECIRC PUMP A BKR "3A" ATWS LOW NONE
SIGNAL LEVEL 2, 1/2 TRIP IKOPERATIVE -
CHANNEL C REMAINS OPERATIVE
B22-H036B BROXEN MAXTHUM DIFFERENTIAL PRESSURE RECIRC PWR{P B BKR "3B" ATWS LOW KONE
SIGNAL IBVEL 2, 1/2 TRIP INOPERATIVE -
CUANNEL D REMAINS OPERATIVE
PLUGGED CONSTANT DIFFERENTIAL PRESSURE RECIRC PWR{P B BKR "3B" ATWS LOW HONE
SIGNAL LEVEL 2, 1/2 TRIP IHOPERATIVE -
CHANNEL D REMAINS OPERATIVE
B22-N026B BROKEN MAXIMUM DIFFERENTIAL PRESSURE REACTOR LOW LOVW WATER LEVEL MAIN STEAM LINE ISOLATION VALVES
SIGNAL ISOLATION LOGIC "B" TRIP CLOSURE 1/2 TRIP REHAINS OPERATIVE
INOPERATIVE FROH CHANNEL D" CIRCUITRY
PLUGGED CONSTANT DYFFERENTIAL PRESSURE REACTOR LOW LOW WATER LEVEL MAIN STEAM LINE ISOLATION VALVES
\ SIGNAL ISOLATION LOGIC “B" TRIP CLOSURE 1/2 TRIP REHAINS OPERATIVE
INOPERATIVE FROH CHANNEL “D" CIRCUITRY
B22-N037A BROKEN HAXIHUM DIFFERENTIAL PRESSURE 1/2 DIVISION 1 ADS, RCIC,:LPCS RONE .
AND SIGNAL LOGIC TRIP INOPERATIVE
B22-N037C
PLUGGED CONSTANT DIFFERENTIAL PRESSURE 1/2 DIVISION 1 ADS INOPERATIVE; HONE

INSTRIMENT LINE __14
PAGE _1- OF _3

12-0286 (22)

SIGNAL

20° N14 REFERENCE LEG (CONDENSING CUAMBER B22-D004D)

LPCS LEVEL INOP; RCIC 1/2 LEVEL
TRIP IROPERATIVE )
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HANFORD COMMON SENSOR FAILURE TABLE

TABLE PACE _ 23
41 PAGES TOTAL

FAILURE TYPE -
COIHON TAP (BROXEN OR
SYSTEH ID SENSOR HPL PLUGGED) PRIMARY EFFECT SECONDARY EFFECT COMBINED EFFECT
- B22-N101A BROXEN HAXIHUY DIFFERENTIAL PRESSURE RCIC I1SOLATION VALVE E41-F045 NONB
. SIGHAL (HIGH LEVEL) 1/2 TRIP
! PLUGGED CONSTANT DIFFERENTIAL PRESSURE RCIC ISOLATION VALVE E41-F04S NONE
SIGNAL (HIGH LEVEL) TRIP INOPERATIVE
) B22-M024B BROKEN HAXIHUM DIFFERENTIAL PRESSURE REACTOR CHANNEL Bl LOW LEVEL SCRAH NONE
SIGHAL TRIP INOPERATIVE
s PLUGGED CONSTANT DIFFERENTIAL PRESSURE REACTOR CHANNEL Bl LOW LEVEL SCRAM KOXE
. SIGNAL TRIP INOPERATIVE
B22-H039 BROXEN HINIHUM PRESSURE SIGNAL SAFETY RELIEF VALVES INITIATION SAFETY RELIEF VALVES IRITIATION
N {A TIIRY V) CIRCUIT INOPERATIVE THOPERATIVE
PLUGGED CONSTANT PRESSURE SIGNAL SAFETY RELIEF VALVES IRITIATION HONE
CIRCUIT IROPERATIVE
.. B22-R04SA BROKEN HINIHR{ PRESSURE SIGNAL RECIRC PUMP 1A BKR "3A" ATWS HIGH KONE
PRESSURE TRIP INOPERATIVE; BACKED
BY C AND D CIRCUITS
PLUGGED - CONSTANT PRESSURE SIGNAL RECIRC PUMP 1A BKR "3A"™ ATWS HIGHU NONE
. PRESSURE TRIP INOPERATIVE; BACKED
. BY C AND D CIRCUITS '
B22-H045B BROKEN HINIMR{ PRESSURE SIGNAL RECIRC PUMP 1B, BKR “3B" ATWS HIGH NONE
PRESSURE TRIP INOPERATIVE; BACKED - !
BY C AND D CIRCUITS
' INSTRUMENT LINE _ 14 20° N14 REFERENCE LEG (CONDENSING CHAMBER B22-D004D) i

PAGE _2 OF _3

i 12-0286 (23)
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HANFORD COMMON SENSOR FAILURE TABLE

.
3
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»

.
P
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TABLE PAGE _ 24

41 PAGES TOTAL
FAILURE TYPE
COHMOK TAP (BROXER OR
SYSTEH 1D SENSOR MPL PLUGGED) PRIHARY EFFECT SECONDARY EFFECT COMBINED EFFECT
PLUGGED ~ CONSTANT PRESSURE SIGNAL RECIRC PUMP 1B, BKR “3B" ATWS MIGH NONE
PRESSURE TRIP INOPERATIVE; BACKED
.BY C AND D CIRCUITS
B22-N023B BROKEN HININUM PRESSURE SIGNAL RPS TRIP CHANNEL “B1" REACTOR HONE
. : TRIP ON HIGH RPV PRESSURE
INOPERATIVE
PLUGGED CONSTANT PRESSURE SIGNAL RPS TRIP CHARNEL “B1"™ REACTOR HONE
TRIP ON HIGH RPV PRESSURE
INOPERATIVE
B22-K020B BROXEN HIRINUM REACTOR PRESSURE SIGNAL GIVES MSIV CLOSURE BYPASS SIGNAL NONE: REACTOR MODE SWITCH IN
TO SCRAH TRIP LOGIC “B1" ONLY IN “RUN" POSITION BLOCKS THE BYPASS
SIUTDOWN, REFUEL, AKD STARTUP HODE SIGNAL
PLUGGED CONSTANT REACTOR PRESSURE SIGNAL REACTOR HIGH PRESSURE TRIP OF HSIV NONE: REACTOR MODE SWITCH IH
CLOSURE SCRAH BYPASS IS “YRUN" POSITION BLOCKS TIE BYPASS
INOPERATIVE SIGHAL
B22-ND3BA BROXEN HAXIHUM DIFFERENTIAL PRESSURE NONE NOWE
PLUGGED CONSTANT DIFFERENTIAL PRESSURE KOKE KONE

SIGNAL

INSTRWMENT LINE _ 14
PAGE 3 OF 3

20° K14 REFERENCE LEG (CONDENSING CHAMBER B22-D004D)

12-0286 (24)
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HANFORD (.ZOHHON SENSOR FAILURE TABLE

TABLE PAGE _ 25 _

41 PAGES TOTAL

* FAILURE TYPE
COMHON TAP (BROKEN OR
SYSTEH 1D SENSOR HPL PLUGGED) PRIMARY EFFECT ° SECONDARY EFFECT COMBINED EFFECT —
REACTOR €34-R003A BROXEN MAXIHIM STEAM FLOW LINE “A" DIFF C34-R603A STEAH FLOW HETER FEEDWATER INCREASED FLOW
FEEDVATER PRESSURE SIGNAL IHOPERATIVE; REACTOR FEEDWATER
. INCREASED FLOW
PLUGGED CONSTANT STEAH FLOW LINE “A" DIFF C34-R603A STEAH FLOW HETER AT KONE
PRESSURE SICNAL ) CONSTANT READING; REACTOR FEED-
WATER ERROR IN STEAM FLOW
FOLLOWING
1BAX E31-H008C BROXEN L0SS OF TWO OF FOUR HIGH FLOW DIVISION 1 TURBIRE STEAM LINE MATH STEAH LINE VALVES CLOSURE
DETECTION E31-N008D HSIV DIVISION 2 ISOLATION SIGNALS HIGH FLOW DIVISION 2 ISOLATION
IRITIATED -
PLUGGED 'LOSS OF TWO OF FOUR HIGH FLOW NONE NONE

INSTRUMERT LIKE __15
PAGE _1 OF _1

———

12-0286 (25)
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HANFORD COMMON SENSOR FAILURE TABLE

TABLE PAGE _ 26
41 PAGES TOTAL

PRIMARY EFFECT

" SECOMDARY EFFECT

COMBINED EFFECT

FAILURE TIPE
COMHON TAP (BROXEN OR
SYSTEH 1D SENSOR MPL PLUGGED)
CONTROL C12-N008 BROKEN
ROD DRIVE
HYDRAULICS
PLUGGED
c12-Nonl BROXEN
PLUGGED
KUCLEAR B22-N032 BROKEN
BOILER
PLUGGED

INSTRIRENT LINE _ 16
PAGE _1_OF _1

12-0286 (26)

HAXTHIY DIFFERENTIAL PRESSURE
SIGNAL

CONSTANT DIFFERENTIAL PRESSURE
SICNAL

HINIMUM DIFFERENTIAL PRESSURE
SIGNAL

CONSTANT DIFFERENTIAL PRESSURE
SIGNAL

HINIMUY DIFFERENTIAL PRESSURE

SIGHAL

CONSTANT DIFFERENTIAL PRESSURE
SIGNAL

HETER C12-R009 INOPERATIVE

HETER C12-R009 AT CONSTANT READING
HETER FlZ-ROOS INOPERATIVE

HETER C12-R005 AT CONSTANT READIKG
RECORDER R613 CORE PLATE DIFF

PRESSURE BLACK PEN INOPERATIVE

RECORDER R613 CORE PLATE DIFF
PRESSURE BLACK PEN CONSTANT
INDICATION

HONE

NORE

NONE .

NONE

NONE

NONE
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HAHFORD COMMON SEHSOR-!'AILURB TABLE

TABIE PAGE _ 27
41 PAGES TOTAL

PRIMARY EFFECT

SECONDARY EFFECT

COMBINED EFFECT

FAILURE TYFPE
COMMOR TAP (BROKEN OR
SYSTEYM 1D SENSOR HPL PLUCGED)
REACTOR C34-H003A BROXEN
FEEDVATER
PLUGGED
LEAK E31-R008A BROXEN
DETECTION - E31-H008B
PLUGGED

INSTRIMENT LINE _ 17
PAGE _1__OF _1

12-0286 (27)

HINIMUYM STEAM FLOW LINE “A" DIFF
PRESSURE SIGNAL ’

CONSTANT STEAH FLOW LINE “A" DIFF
PRESSURE SIGNAL

L0SS OF TW0 OF FOUR HIGH FLOW
HSIV DIVISION 1 ISOLATION SIGNALS

LOSS OF TWO OF FOUR HIGU FLOV
HSIV DIVISION 1 JSOLATION SIGNALS

C34-R603A STEAH FLOW HETER
INOPERATIVE; REACTOR FEEDWATER
DECREASED FLOW

C34-R603A STEAM FLOW HETER
INOPERATIVE; REACTOR FEEDWATER
ERROR IN STEAH FLOW FOLLOWING

DIVISION 1 TURBINE STEAH LIKE
HIGH FLOW DIVISION 1 ISOLATION
DISABLED, BUT DIVISION 1 ISOLA-
TION 1S INTACT

RONE

FEEDWATER DECREASED FLOW

HONE

HONE

HONE
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HANFORD COIR{ON SENSOR FAILURE TABLE

TABLE PAGE _ 28
41 PAGES TOTAL

FAILURE TYPE
COMHMON TAP (BROXEN OR
SYSTEY 1D SENSOR HPL PLUGGED) PRIMARY EFFECT SECONDARY EFFECT COMBINED EFFECT
REACTOR C34-K003A BROKEN HAXIMUY STEAM FLOW LINE “A" DIFF C34-R603A STEAH FLOW HETER FEEDVATER INCREASED FLOW
FEEDVATER PRESSURE SIGNAL INOPERATIVE; REACTOR FEEDWATER
INCREASED FLOW
PLUGGED CONSTANT STEAM FLOW LINE "A" DIFF C34-R603A STEAH FLOW HETER AT NONE
PRESSURE SIGNAL CONSTANT READING; REACTOR
. FEEDWATER ERROR IN STEAH FLOW
FOLLOWING
LEAX E31-NOOBA BROKEN INITIATE TWO OF FOUR HIGH FLOW DIVISION 1 TURBINE SYEAH LINE HAIN STEAY LINE ISOLATION VALVES
DETECTION E31-No08B HSIV DIVISION 1 ISOLATION SIGNALS HIGH FLOW DIVISION 1 ISOLATION CLOSURE
INITIATED
PLUGGED LOSS OF TWO OF FOUR HIGH FLOW KONE HONE

INSTRUMENT LINE __ 18

PAGE _1__OF

12-0286 (28)
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MANFORD COMMON SENSOR FATLURE TABLE

TABLE PAGE _ 29
41 PAGES TOTAL

FAILURE TYPE
. COHHON TAP (BROXEK OR
SYSTEM 1D SENSOR HPL PLUGGED) PRIMARY EFFECT SECONDARY EFFECT COMBINED EFFECT
. REACTOR C34-K003B BROXEN HINIMUM STEAH FLOW LINE “B" DIFF C34-R603B STEAH FLOW HETER FEEDVATER DECREASED FLOW
FEEDWATER PRESSURE SIGHAL INOPERATIVE: REACTOR FEEDWATER
DECREASED FLOW
PLUGGED CONSTANT STEAH FLOW LIKE "B" DIFF €34-R603B STEAH FLOW HMETER HONE
. PRESSURE SIGNAL INOPERATIVE: REACTOR FEEDVATER
ERROR IN STEAH FLOW FOLLOVING
LEAK E31-K009A BROKEN LOSS OF TWO OF FOUR HICH FLOW DIVISION 1 TURBINE STEAH LINR HONE
DETECTION E31-X009B HSIV DIVISION 1 ISOLATION SIGNALS HIGH FLOW DIVISION 1 ISOLATION
DISABLED, BUT DIVISION 2 ISOLA-
TION IS INTACT
PLUGGED LOSS OF TWO OF FOUR HIGH FLOW KONE NONE

INSTRUMENT LIKE _ 19

PAGE _ 1 OF _1

12-0286 (29)

HSIV DIVISION 1 ISOLATION SIGHALS
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, HANFORD COHHON SENSOR FAILURE TABLE

TABLE PAGE _ 30 .
41 PAGES TOTAL

FAILURE TYPE
COMHON TAP (BROXEN OR .
SYSTEM ID___~ SENSOR HPL PLUGGED) PRIMARY EFFECT SECONDARY EFFECT COMBINED EFFECT
REACTOR €34-K003B BROXEN HAXIMUM STEAH FLOW LINE *B* DIFF C34-R603B STEAM FLOW METER FEEDWATER INCREASED FLOW
FEEDVATER PRESSURE SIGNAL INOPERATIVE REACTOR FEEDWATER
INCREASED FLOW _
PLUGGED CONSTANT STEAM FLOW LINE “B" DIFF C34-R603B STEAM FLOW METER AT NONE
PRESSURE SIGNAL CONSTANT READING; REACTOR
FEEDVATER ERROR IN STEAH FLOW
FOLLOWING
LEAK E31-N009A BROXEN INITIATE TWO OF FOUR MIGH FLOW DIVISION 1 TURBINE STEAM LINE MAIN STEAY LINE ISOLATION VALVES
DETECTION E31-K009B MSIV DIVISION 1 ISOLATION SIGHALS HIGH FLOW DIVISION 1 ISOLATION CLOSURE
IRITIATED
PLUGGED LOSS OF TWO OF FOUR HIGH FLOW NONE NONE

INSTRUMENT LINE __20
PAGE _1 OF _1

12-0286 (30)
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HANFORD COMMON SENSOR FAILURE TABLE

TABLE PAGE _ 31
41 PAGES TOTAL

FAILURE TYPE M
COHMHON TAP (BROKEN OR -
SYSTEH 1D SENSOR HPL PLUGGED) PRIMARY EFFECT SECONDARY EFFECT COYBINED EFFECT
REACTOR €34-N003C BROKER HINIMUM STEAH FLOW LINE “C" DIFF C34-R603C STEAH FLOW HETER FEEDVATER DECREASED FLOW
FEEDWATER PRESSURE SIGNAL IHOPERATIVE; REACTOR FEEDWATER
DECREASED FLOW
PLUGGED CORSTANT STEAH FLOW LINE “C'" DIFF C34-R603C STEAH FLOW METER ROXE -
. PRESSURE SIGNAL INOPERATIVE; REACTOR FEEDWATER
ERROR IN STEAH FLOW FOLLOWING
LEAK E31-Ko10C BROKEN LOSS OF TWO OF FOUR MIGH FLOW DIVISIOR 2 TURBINE STEAH LIKE HOKE
DETECTION E31-NO10D HSIV DIVISION 2 ISOLATION SIGNALS HIGH FLOW DIVISIOR 2 ISOLATION
DISABLED, BUT DIVISIOH 1 ISOLATION
) 1S INTACT
PLUGGED L0SS OF TWO OF FOUR HiGH FLOW NHONE NONE

INSTRUMENT LINE __ 21
PAGE _1_ OF _ 1

_12-0286 (31)

HSIV DIVISION 2 ISOLATION SIGHALS
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HANFORD COMMON SENSOR FAILURE TABLE

TABLE PAGE _ 32
41 PAGES TOTAL

FAILURE TYPE
COMHON TAP (BROKEN OR .
SYSTEH ID SENSOR HMPL PLUGGED) PRIMARY EFFECT SECONDARY EFFECT COHBINED EFFECT
REACTOR C34-R003C BROKEN HAXIHUH STEAH FLOW LINE “C" DIFF C34-R603C STEAH FLOW HETER FEEDWATER INCREASED FLOW
FEEDWATER PRESSURE SIGNAL INOPERATIVE REACTOR FEEDWATER
INCREASED FLOW
PLUGGED CONSTANT STEAH FLOW LIKE "C" DIFF C34-R603C STEAH FLOV METER AT NONE
PRESSURE SIGNAL CONSTANT READING; REACTOR
FEEDWATER ERROR IN STEAM FLOW
FOLLOWING
LEAX E31-NOl10C BROKEN INITIATE TWO OF FOUR HIGH FLOW DIVISION 2 TURBINE STEAM LINE HAIN STEAH LINE ISOLATION VALVES
DETECTION E31-K010D HSIV DIVISION 2 ISOLATION SIGNALS $IGH FLOW DIVISION 2 ISOLATION CLOSURE
IRITIATED
PLUGGED LOSS OF TWO OF FOUR HIGH FLOW HONE NONE

THSTRUMENT LINE __ 22
PAGE _ 1 OF _1

12-0286 (32)

HSIV DIVISION 2 ISOLATION SIGNALS
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HANFORD COMHON SENSOR FAILURE TABLE

TABLE PAGE __ 33

41 PAGES TOTAL
FAILURE TYFE
COHIMON TAP (BROKEN OR .
SYSTEHM 1D SENSOR MPL PLUGGED) PRINARY EFFECT . SECONDARY EFFECT COHBINED EFFECT
REACTOR .C34-R003D BROXEN HINIHUH STEAM FLOW LINE "D" DIFF €34-R603D STEAM FLOW HETER FEEDWATER DECREASED FLOW
FEEDWATER PRESSURE SIGHAL INOPERATIVE; REACTOR FEEDWATER
DECREASED FLOW
PLUGGED CONSTANT STEAM LINE FLOW “D" DIFF NONE NOXE
- PRESSURE SIGNAL '
LEAX E31-N011C BROKEN 10SS OF TWO OF FOUR HIGH FLOW DIVISION 2 TURBINE STEAH LINE HONE
DETECTION E31-X011D HSIV DIVISION 2 ISOLATION SIGNALS FLOVW DIVISION 2 ISOLATION s
- DISABLED, BUT DIVISION 1 ISOLA-
TION IS INTACT
PLUGGED 1L0SS OF TWO OF FOUR HIGH FLOW HONE NONE

INSTRUMENT LINE __ 23

PAGE _1

OF _ 1
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HANFORD COHMON SENSOR FAILURE TABLE

TABLE PAGE _ 34
41 PAGES TOTAL

SYSTEM 1D

PRIHARY EFFECT

" SECONDARY EFFECT

COMBINED EFFECT

REACTOR
FEEDVATER

-

LEAK
DETECTION

FAILURE TYPE

COHHON TAP (BROXEN OR
SENSOR MPL PLUGGED)
C34-R003D BROXEN

PLUGGED
E31-NO11C BROKEN
E31-H010D

PLUGGED

INSTRUHENT LINE _ 24

PAGE _1__OF

———

12-0286 (34)

1.

HAXINUM STEAM FLOW LINE D" DIFF
PRESSURE SIGNAL

CONSTANT STFAM FLOW LINE “D" DIFF
PRESSURE SIGNAL

INITIATE TWO OF FOUR HIGH FLOW
HSIV DIVISION 2 1SOLATION SIGHALS

LOSS OF TWO OF FOUR HIGH FLOW
HSIV DIVISION 2 ISOLATION SIGNALS

C34-R603D STEAH FLOW METER
INOPERATIVE; REACTOR FEEDWATER
DECREASED FLOW

C34~R603D STEAH FLOW HETER
IKOPERATIVE; REACTOR FEEDWATER
ERROR IN STEAM FLOW FOLLOWING

DIVISION 2 TURBINE STEAM LINE
HIGH FLOW DIVISION 2 ISOLATION
INITIATED

NONE

FEEDVATER INCREASED FLOW
NONE

MAIN STEAH LINE JSOLATION VALVES
CLOSURE

NOKE
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HANFORD COMHON SENSOR FAILURE TABLE

TABLE PAGE _ 35
41 PAGES TOTAL

FAILURE .TYPE
COMHMON TAP (BROXEN OR
SYSTEM 1D SENSOR MPL PLUGGED) PRIMARY EFFECT SECONDARY EFFECT COMBINED EFFECT :
HUCLEAR B22-N1008 BROKEN HINIMUM DIFFERENTIAL PRESSURE DIVISIOR 2 HALF OF HPCS HIGH NONE
BO1LER SIGNAL LEVEL SEAL' IN INOPERATIVE
PLUGGED CONSTAKT DIFFERENTIAL PRESSURE DIVISION 2 HALF OF IIPCS HIGH HONE
SIGNAL LEVEL SEAL IN INOPERATIVE
B22-N024C BROKEN HINIMUM DIFFERENTIAL PRESSURE RPS CHANNEL A2 LOW LEVEL SCRAHY 31/2 REACTOR SCRAY
SIGNAL TRIP .
PLUGGED CONSTANT DIFFERERTIAL PRESSURE RPS CHANNEL A2 LOW LEVEL SCRAH NONE
SIGNAL TRIP 1NOPERATIVE
B22-N024D BROXEN HINIHUM DIFFERENTIAL PRESSURE RPS CHANNEL B2 LOW LEVEL SCRAM 1/2 REACTOR SCRAN
SIGHAL TRIP
PLUGGED CONSTANT DIFFERENTIAL PRESSURE RPS CHANNEL B2 LOW LEVEL SCRAM NONE
SIGRAL TRIP INOPERATIVE .
B22-N038B BROXEN MINIMR] DIFFERENTIAL PRESSURE 1/3 DIVISION 2 AUTO DEPRESSURIZA- TWO ADDITIONAL RPV 1OW LEVEL TRIPS
SIGNAL TION LOGIC TRIP NEEDED TO ALLOW ADS INITIATION
FROH DIVISION 2 -
PLUGGED CONSTANT DIFFERENTIAL PRESSURE DIVISIOR 2 AUTO DEPRESSURIZATION ADS INITIATION AVAILABLE FROH
SIGHAL LOGIC IKOPERATIVE DIVISION 1
B22-N101B BROKEN HINIHUY DIFFERENTIAL PRESSURE RCIC ISOLATION VALVE ES1-F045 RCIC ISOLATION VALVE E51-F045

INSTRURMERT LINE _ 25
PAGE _1 OF _2

12-0286 (35)

190° N13 VARIABLE SIGNAL SERSING LINE

CLOSURE ON HMIGH REACTOR LEVEL
INOPERATIVE

CLOSURE ON MANUAL IRITIATION ONLY
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HANFORD COMHON SENSOR FAILURE TABLE

TABLE PAGE _ 36
41 PAGES TOTAL

FAILURE TYPE
COMMOR TAP (BROXEN OR
SYSTEM ID SENSOR MPL PLUGGED) PRIHARY EFFECT SECONDARY EFFECT COMBINED EFFECT
PLUGGED CO);STAHT DIFFERENTIAL PRESSURE RCIC ISOLATION VALVE ES51-F045 RCIC ISOLATION VALVE ES51-F04S
CLOSURE ON HIGH REACTOR LEVEL CLOSURE ON MANUAL INITIATION ONLY
INOPERATIVE -
NUCLEAR B22-R027 BROXEN HINIHUH REACTOR VESSEL LEVEL B22-R605 HETER INOPERATIVE OFF KONE
BOILER SIGHAL SCALE, LOW LEVEL
PLUGGED " CONSTANT REACTOR VESSEL LEVEL B22-R605 METER AT CONSTANT READING NONE
SIGHAL
REACTOR C34-H004B BROXEN .Hl)lllﬂll DIFFERENTIAL PRESSURE C34-R606B WATER LEVEL RECORDER FEEDUATER INCREASED FLOW
FEEDWATER SIGNAL INOPERATIVE; REACTOR FEEDWATER
IRCREASED FLOW
PLUGGED CONSTANT DIFFERENTIAL PRESSURE C34-R606B WATER LEVEL RECORDER AT NONE
SIGNAL CONSTANT READING; REACTOR FEED-
VATER ERROR IN LEVEL FOLLOWING
C34-H004C BROKEN MINIHUY DIFFERENTIAL PRESSURE €34-R606C WATER LEVEL RECORDER KOKE
SIGHAL INOPERATIVE .
PLUGGED CONSTANT DIFFERENTIAL PRESSURE C34-R606C WATER LEVEL RECORDER AT ROKE
SIGNAL CONSTANT READING
C34-No17 BROKEN HINIHUY VIDE RANGE REACTOR LEVEL €34-R608 RECORDER REGISTERS NONE
SIGNAL HINIHUY SIGNAL
PLUGGED CORSTANT WIDE RANGE REACTOR LEVEL €34-R608 RECORDER HEGISTERS ’ NONE

INSTRUMENT LINE __25

PAGE _ 2

OF _2

12-0286 (36)

SIGNAL

190° N13 VARIABLE SIGHAL SENSING LINE

CONSTANT SIGNAL
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HANFORD COMMOW SENSGR FAILURE TABLE

TABLE PAGE

41 PAGES TOTAL

kY

SECONDARY EFFECT

COMBINED EFFECT

FAILURE TYPE
_COMMON TAP (BROXEN OR
SYSTEH ID SENSOR HPL PLUGGED) PRIMARY EFFECT
B22-N031A BROKEN HINIMR DIFFERENTIAL PRESSURE
AND SIGNAL
B22-N031C
PLUGGED CONSTANT DIFFERENTIAL PRESSURE
SIGHAL
B22-K026A BROKEH - HINIHUM DIFFERENTIAL PRESSURE
SIGNAL
PLUGGED

CONSTANT DIFFERENTIAL PRESSURE
SIGNAL .

INSTRUMENT LIKE __ 26 240° N12 VARIABLE SIGNAL SENSING LINE

PAGE _1 OF _1

12-0286 (37) o

REACTOR HIGH PRESSURE CORE SPRAY
DIVISION 2 LOW LEVEL TRIP

REACTOR HIGH PRESSURE CORE SPRAY
DIVISION 2 LOW LEVEL INOPERATIVE

REACTOR LOW LOW WATER LEVEL HAIN
STEAM ISOLATION LOGIC A TRIP

REACTOR LOW LOW WATER LEVEL MAIN
STEAH 1SOLATION LOGIC A TRIP
INOPERATIVE

PREVENTS HIGH WATER LEVEL SEAL-IN

OF HPCS PUMP DISCHARGE VALVE

CIRCUITRY
NONE

HAIN STEAM ISOLATION VALVES

CLOSURE 1/2 TRIP

HAIN STEAH ISOLATION VALVES
CLOSURE 1/2 TRIP STILL OPERATIVE
FROM CHANNEL "C" CIRCUITRY
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HAHFORD COt24ON SENSOR FAILURE TABLE

TABLE PAGE _ 38
41 PAGES TOTAL

SECONDARY EFFECT

COMBINED EFFECT

FAILURE TYPE
COMMON TAP (BROXEN OR .
SYSTEH 1D SENSOR HPL PLUGGED) PRIMARY EFFECT
. B22-N031B BROXEN HINIMWR{ DIFFERENTIAL PRESSURE -
' AND SIGNAL
B22-H031D
' PLUGGED CONSTANT DIFFERENTIAL PRESSURE
SIGNAL
B22-H026C BROXEN HINIMWRS DIFFERENTIAL PRESSURE
SIGNAL
PLUGGED CONSTANT DIFFERENTIAL PRESSURE

SIGNAL

| INSTRUMENT LINE _ 27 160° N12 VARIABLE SIGNAL SENSING LINE

PAGE _ 1 OF _ 1

12-0286 (38) ’ .

REACTOR RIGH PRESSURE CORE SPRAY
DIVISION 2 LOW LEVEL TRIP

REACTOR MIGH PRESSURE CORE SPRAY
DIVISION 2 LOW LEVEL INOPERATIVE

REACTOR LOW LOW WATER LEVEL MAIN
STEAH ISOLATION LOGIC C TRIP

REACTOR LOW LOW WATER LEVEL HAIN
STEAM ISOLATION LOGIC C TRIP
INOPERATIVE

. PREVENTS HIGH WATER LEVEL SEAL-IN

OF HPCS PUMP DISCHARGE VALVE
CIRCUITRY

HONE

HAIN STEAM ISOLATION VALVES
CLOSURE 1/2 TRIP

MAIN STEAM ISOLATION VALVES

«CLOSURE 1/2 TRIP STILL OPERATIVE

FROM CHANNEL "A™ CIRCUITRY

nr e raga s
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HANFORD COMHON SENSOR FAILURE TABLE

TABLE PACE _ 39
41 PAGES TOTAL

PRIMARY RFFECT

SECONDARY EFFECT

COMBINED EFFECT

FATLURE TYPE
COHNON TAP (BROKEN OR
SYSTEH ID SENSOR_HPL PLUGGED)
NUCLEAR B22-NO26B BROKEN
BOILER
PLUGGED
B22-NO36A BROKEN
PLUGGED
B22-N0368 BROXEN
PLUGGED
B22-NO37A BROKEN
" AND
B22-N037C
PLUGGED

INSTRUMENT LINE _ 28
PAGE _ 1 OF _1

12-0286 (39)

HINIMUM DIFFERENTIAL PRESSURE
SIGHAL

CONSTANT DIFFERENTIAL PRESSURE
SIGNAL

HINIMM DIFFERENTIAL PRESSURE
SIGNAL

CONSTANT DIFFERENTIAL PRESSURE
SIGHAL ’

HINIHUY DIFFERENTTAL PRESSURE
SICNAL

CONSTANT DIFFERENTIAL PRESSURE
SIGNAL

HINIHUM DIFFERENTIAL PRESSURE
SIGRAL

CONSTANT DIFFERENTIAL PRESSURE
SIGHAL

20° N12 VARIABLE SIGNAL SENSING LINE

REACTOR LOW 10W WATER LEVEL HAIN
STEAM ISOLATION LOGIC “B" TRIP

REACTOR LOW LOV WATER LEVEL HAIN
STEAH ISOLATION LOGIC “B" TRIP
INOPERATIVE

RECIRC PUMP A, BKR 3A ATWS LOW.
LEVEL 2 TRIPS

RECIRC PIMP A, BXR 3A ATWS LOW
LEVEL 2, 1/2 TRIP INOPERATIVE ~
CHANNEL € REHAINS OPERATIVE ~

RECIRC PUMP B, BKR 3B ATWS LOW
LEVEL 2 TRIPS

RECIRC PUIMP B, BXR 3B ATWS LOW
LEVEL 2, 1/2 TRIP INOPERATIVE -
CHANNEL D REMAINS OPERATIVE

DIVISION 2 AUTO DEPRESSURIZATION
LOGIC PARTIAL TRIP; LPCS
IRITIATED; RCIC INITIATED

DIVISION 2 AUTO DEPRESSURIZATION
LOGIC INOPERATIVE; LPCS LEVEL TRIP
INOPERATIVE .

HAIN STEAM ISOLATION VALVES
CLOSURE 1/2 TRIP )

HAIN STEAM ISOLATION VALVES
CLOSURE 1/2 TRIP STILL OPERATIVE
FROM CHANNEL “D" CIRCUITRY

RECIRC PUMPS A AKD B AT LOW SPEED
OPERATION ..

NONE

RECIRC PUMPS A AND B AT LOW SPEED
OPERATION

HOXNE
NONE

NONE
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HANFORD COMHON SENSOR FAILURE TABLE

TABLE PAGE _ 40
41 PAGES TOTAL

: FAILURE TYPE
) ] COHHON TAP (BROXEN OR .
SYSTEH ID SENSOR HPL PLUGGED) PRINARY EFFECT ! SECONDARY EFFECT COMBIRED EFFECT
NUCLEAR B22-K026D BROXEN HININU DIFFERENTIAL PRESSURE REACTOR LOW LOW WATER LEVEL MAIN HAIN STEAM ISOLATION VALVES
BOILER SIGNAL STEAY 1SOLATION LOGIC “D" TRIP CLOSURE 1/2 TRIP
PLUGGED CONSTANT DIFFERENTIAL PRESSURE REACTOR LOW LOW WATER LEVEL MAIN HAIN STEAM ISOLATION VALVES
SIGHAL STEAY ISOLATION LOGIC D" TRIP *CLOSURE 1/2 TRIP STILL OPERATIVE
INOPERATIVE FROH CHANNEL “B" CIRCUITRY
B22-N036C BROKEN HINIHUY DIFFERENTIAL PRESSURE RECIRC PUMP A, BXR 3A ATWS LOW RECIRC PIR{PS A AND B AT 1OW SPEED
SIGNAL LEVEL 2 TRIP OPERATION
PLUGGED CONSTANT DIFFERENTIAL PRESSURE RECIRC PUHP A, BXR 3A ATWS LOW NONE
SIGNAL LEVEL 2 TRIP INOPERATIVE
B22-N036D BROKEH HINIHUY DIFFERENTIAL PRESSURE RECIRC PUMP B, BKR 3B ATWS LOW NONE
SIGNAL LEVEL 2 TRIP
- PLUGGED CONSTANT DIFFERENTIAL PRESSURE RECIRC PUMP B, BKR 3B ATWS LOW NONE
SIGNAL LEVEL 2 TRIP INOPERATIVE
B22-H0378 BROKEN HINIMUM DIFFERENTIAL PRESSURE 1/3 DIVISION 2 AUTO DEPRESSURIZA- HONE
AND SIGNAL TION LOGIC TRIP )
B22-H037D
PLUGGED CORSTANT DIFFERENTIAL PRESSURE DIVISION 2 AUTO DEPRESSURIZATION HONE

INSTRUMENT LINE _ 29
PAGE _1 OF _1

12-0286 (40)

SIGNAL

200° M12 VARIABLE SIGNAL SENSING LIKE

LOGIC IHOPERATIVE
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HANFORD COMMON SENSOR FAILURE TABLE

'TABIE PAGE _ 41 _
41 PAGES TOTAL

FAILURE TYPE
COMMON TAP (BROKEN OR
SYSTEY 1D SENSOR HPL PLUGGED) PRIMARY EFFECT SECONDARY EFFECT COMBINED EFFECT
NUCLEAR B22-N044B BROKEN HINIMUM DIFFERENTIAL PRESSURE REACTOR WATER LEVEL INDICATOR R610 NOTE: THIS INSTRUMENT I8 USED
BOILER SIGHAL SHOWS HINIMUM LEVEL ONLY DURING REACTOR SHUTDOWN AND
WHEN RECIRC PUMPS ARE SECURED. A
BROKEN INSTRUMENT LINE WILL GIVE A
ZERO OR MINIMUM VESSEL WATER
LEVEL READING.
PLUGGED CONSTANT DIFFERENTIAL PRESSURE REACTOR WATER LEVEL INDICATOR R610°  NONE
SIGNAL CONSTANT
B22-N033B BROKEN HINIMUH DIFFERENTIAL PRESSURE JET PUHP FLOW CIRCUITRY NONE
SIGNAL INOPERATIVE
PLUGGED ERRATIC DIFFERENTIAL PRESSURE JET PUMP FLOW CIRCUITRY HONE
. SICNAL  ° INOPERATIVE

INSTRUMENT LINE _ 30 VARTABLE SIGNAL SENSING LINE (MIGH PRESSURE "

PAGE _1 OF _1 CONNECTION JET PUMP) (B22-N033B IHIGH SIDE) .

—— —
n

12-0286 (41)
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WNPP-2

COLD SHUTDOWN SYSTEMS - RHR LOOP A

.

APPENDIX ‘B*

GROUP M SHEET 38 u’ﬁﬁ .

BUS BUS
DIV

NUMBER

PP~TA-A

PP~7A-A

PP~7A-A

13-0187 (38)

1

DEVICE

NUMBER

TCS1-006
TCS1-007
RCS1-037
RCs1-038
S$CS1-037
§CS1-038

RCS1-005
RCS1-006
RCS1-007
RCS1-008
RCS1-020
RCS1-~032
§Cs1-005

" SC51-006

SCS1-007
SCs51-008
§CS1-020
SCs1-032

RCS1-009
RCS1-010
RCS1-011
RCS1-012
RCS1-023
RCS1-033
5CS1-009
SCS1-010
SCS1-011
5Cs1-012
§Cs1-023
§C51-033

DEVICE

DESCRIPTION

TRANSMITTER FOR
SW-SPV-38A CONTROL
RECEIVERS AND SUPV,
RELAYS FOR
SU-PCV-38A POS, 1IRD.

SUPV, RELAYS AND
RECEIVERS FOR
SW-V-69A POS.
SHWITCHES

RECEIVERS AND SUPV,
RELAYS FOR SW-V-70B
POS, SWITCHES

PRIMARY
EFFECT ON DEVICE

SOLENOID VALVE WILL
REMAIN ENERGIZED KEEP
SU-PCV-~38A CLOSED.
1.0SS OF POS. IND,

SUPV. RELAYS DEENER-
GIZE.LOSS OF POS,
INDICATION AND VALVE

WILL FAIL-AS-IS (N.O0.)

SUPV. RELAYS DEENER-
GIZE LOSS OF POS.
INDICATION AND VALVE

WILL FAIL-AS-IS (N.0.)

PRIHARY
EFFECT ON SYSTEM

LOSS OF RHR "A" AND

DIV 1 UWVAC FROM LOSS

OF SSW LOOP A

NONE,

NORE,

ALARM POINT

“SSW A SUPV, SYSTEM
TROUBLE" -

""SSW A OUT-OF-SERVICE'
HOTE 2

“'SSW A SUPV. SYSTEM
TROUBLE"

¥'SSW A OUT-OF-SERVICE"
NOTE 2

"SSW A SUPV, SYSTEM
TROUBLE®

YSSW A OUT-OP-SERVICE"
ROTE 2

*r

S
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GROUP M SHEET 39 g

WNPP-2 COLD SHUTDOWN SYSTEMS - RHUR LOOP A APPENDIX 'B’
BUS BUS DEVICE DEVICE PRIMARY PRIHARY _
NUMBER DIV NUMBER DESCRIFTION EFFECT ON DEVICE EFFECT ON SYSTEM ALARM POINT .
PP-7A-A 1 TCs51-004 TRANSHITTER FOR RECEIVERS AT PUMP LOSS OF SSW LOOP “A" 'S5 A SUPV. SYSTEM
TCS1~-005 LOCAL OPERATING HOUSE WILL ROT CHANGE PUMP LOSS OF RHR “A"  TROUBLE" .
§CS1-026 INDICATION SUPV. STATE AND LOCAL OPER. 'SSH A OUT-OP-SERVICE'
8C51-061 RELAYS AND RECEIVERS 1IND, WOULD NOT CHANGE, "SSW PP HOUSE A
SCS1-062 FOR CONTROL OF SUPV. RELAYS HOULD PRA-FN-A LOW FLOWY
RCS1-026 PRA-FN-1A DEENERGIZE CAUSING
RCS1-061 THE FAN TO FAIL TO
~ RCS1-062 OPERATE
HC-T7A 1 SW-V-24 SW-P-1A DISCHARGE MOV FATLS-AS-1S LOSS OF RUR “A" AND  RG 1.47 BISI
VALVE (n.c.) DIV 1 WVAC MOV NETWORK FOWER
L0SS/OL"
"SSW A OUT-OP-SERVICE"
HC-74 1 SH-V-12A  LOOP A WATER RETURN MOV FAILS-AS-IS LOSS OF 5SW “A" "MOV NETWORK POWER
~ TO SPRAY POND "B"  (N.C.) RETURN TO SPRAY 1055 /OL"
1SOL. VALVE POND “B", BUT "SSW A OUT-OP-SERVICE"
RETURN TO COOLING
TOKERS REMAINS
OPERABLE
HC-7A 1 SW-V-69A  SSW LOOP “A" RETURN MOV PATLS-AS-IS HONE, “KOV NETWORK POWER
- TO COOLING TOWER (8.0.) . LOSS/0LY
ISOL. VALVE YSSW A OUT-OF~SERVICE"
HC-7A 1 SW-V-J0B  SSW LOOP "B" RETURH MOV PAILS-AS-IS NONE “MOV NETHORK POWER
TO COOLING TOWERS (N.0.) LOSS OF POS, LOSS/oL"
ISOLATION VALVE INDICATION MSSW A OUT-OF-SERVICE"
_ NOTE 2
HC~7A-A 1 PRA-FN-1A S50 PUMP HOUSE “A"  FAN FAILS TO OPERATE LOSS OF SSW LOOP “A"  VPRA-FN-1A POWER LOSS"

13-0187 (39)

FAN COIL UNIT MOTOR

AND LOSS OF POS.
INDICATION OF MCC

PUMP
LOSS OF RHR “A“

YSSW A OUT-OF-SERVICE"
RG 1.47 BISI ALARMS ON
ANY SYSTEM SUPPLIED
BY SSWA

Y Wi o S ea
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COLD SHUTDOWN SYSTEMS -~ RUR LOOP A

APPENDIX °*B' GROUP H SHEET 40 OI 66 -

WNPP-2
BUS BUS DEVICE
NUMBER DIV NUMBER
MC-7B-A 1 E12-F042A
HC-7B 1 - SW-V=24A
MC-7B 1  RRA-FN-2
HC-7B-A Dl E12-FO04A
E12-F024A
E12-F064A

13-0187 (40)

DEVICE

DESCRIPTION

RUR INJECTION VALVE

SSW SHUTOFF VALVE
FROY RHR-~P-2A AND
RRA-FC-2

HVAC FOR UNIT FOR
RHR-P-2A ROOM

MOV PUHP SUCTIOM
FROH SUPPRES. POOL

RIR LOOP “A" TEST
VALVE

RHR PUMP AS MIN.
FLOW VALVE

PRIMARY
EFFECT ON DEVICE

HOV PAILS AS IS
(n.c.)

HOV PAILS-AS-IS
(N.C,) LOSS OF POS.
IND, :

LOSS OF POWER AND

CONTROL TO FAN,

LOSS OF LOCAL INDICA-

TION

HOV FAILS AS I3,
(“00‘)

-HOV FAILS AS 1S,

(“QCQ)

HOV FAILS AS 1S,
(n.c.)

PRIMARY
EFPECT ON SYSTEM

1L0SS OF LPCI A INJEC-

TION VALVE
LOSS OF RIR-P-2A

AND RRA-FC-2

10SS OF RHR-P-2A

NONE,

USED FOR SUPPRESSION

POOL COOLING

"VALVE USED FOR START-

UP OF SYSTEM, NO
EFFECT.

ALARM POINT :

1) YMOV NETHORK PHR
1L0SS/OLY LIGHT

2) YLPCS/RHR A OUT OF
SERVICE" ANNUN,

RG 1.47 BISI

YRHR PUMP 2A ROOM HVAC
OUT-OF~-SERVICE"

YRHR A OUT-OF-SERVICE"
NOTE 2

YRHR PUMP RH-2 RRA-FC-2
TRIP"

RC 1,47 BISI

YRHR PUMP 2A RH HVAC
OUT-OF~SERVICE"

“RHR A OUT-OF-SERVICE"

1) “MOV NETWORK POWER
LOSS/0L" LIGHT

2) RHR A/LPCS OUT OF
SERVICE ANNURC.

1) "MOV RETWORK POWER
LOSS/OL" LIGNT

2) RIR A/LPCS OUT OF
SERVICE ANNUNC,

1) "MOV NETWORK POWER
LOSS/OL" LYGHT

. 2) RHR A/LPCS OUT OF

SERVICE ARNUNC.

-
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APPENDIX 'B! GROUP H SHEET 41 0!!6

COLD SHUTDOWN SYSTEMS - RUR LOOP A
BUS BUS DEVICE DEVICE
HUYBER DIV  RUMBER DESCRIPTION
HC~7B-B D1 EI2-FO73A RHR NX “A" OUTLET
VENT
E12-F074A RUR HX A" INBOARD
VENT
E12-F048A RHR HX YA" BYPASS
MC-7B-B D1 E12-F068A RUR HX “A" SW OUTLET
E12-FP047A HOV HT EXCH INLET
E12-F003A HOV HT EXCH OUTLET
El12-FOL6A HOV CONTAINMENT
SPRAY (OUTBOARD)
E12-FO17A MOV CONTAINMENT

13-0187 (41)

SPRAY (INBOARD)

PRIHARY
EFFECT ON DEVICE

MOV FAILS AS 1S,
(“-co )

MOV FAILS AS 1S,
(n.c.)

FAILS AS IS, (N.0.)

HOV FAILS AS 1S,

(n.c.)

FAILS AS 18, (N.0.)

FPAILS AS 18, (N.O,)

FAILS AS 1§, (N.C.)

FAILS AS 1S, (N.C.)

PRIMARY
EFFECT ON SYSTEY

HEAT X. VENT CAPA-
BILITY LOST. NO
EFFECT.

HEAT X. VENT CAPA-
BILITY LOST, NO
EFFECT,

LOSE COOLDOWN RATE

CONTROL

HEAT EXCHANGER COOLING
LOST
HONE.
NONE.,

NONE,

NONE.

T

ALARM POINT

1) MOV NETHORK POWER
LOSS/0L" LIGHT
2) RHR A/LPCS OUT OF
SERVICE ANNUNC,
A Y
1) "MOV NETHORK POWER
L0SS/OL" LIGHT
2) RUR A/LPCS OUT OF
SERVICE ANRUNC,

1) VMOV NETWORK POWER
LOSS/OL" LIGHT

2) RHR A/LPCS OUT OF
SERVICE ANNUNC,

1) MOV NETWORK POWER
LOSS/OLY LIGHT

2) RHR A/LPCS OUT OF
SERVICE ANNUNC,

1) "HOV NETWORK POWER
LOSS/OL" LICHT
2) RUR A/LPCS OUT OF

SERVICE ANNUNC,

1) "HOV NETWORK POWER
L0SS/OL" LIGHT

2) RHR A/LPCS OUT OF
SERVICE ANNUNC,

1) “MOV NETHWORK POWER
LOSS/OLY LIGHT

2) RHR A/LPCS OUT OF
SERVICE ARNUNC,

1) "MOV NETWORK POWER
10SS/0L" LIGHT

2) RHR A/LPCS OUT OF
SERVICE ANNUNC.
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WNPP-2

COLD SHUTDOWN SYSTEMS - RCIC

APPENDIX ‘B!

GROUP N

SHEET 42 OF 66

BUS
NUMBER

BUS DEVICE
DIV HUMBER

MC-S2-1A

1

RCIC-V-19

RCIC-V-22

RCIC-V-59

RCIC-P-2

E51-F045

DEVICE

DESCRIPTION

RCIC MINIMUM FLOW
VALVE

RCIC TEST BYPASS

VALVE

RCIC TEST BYPASS

RCIC VACUUH PUHP

STEAM TO TURBINE

PRIMARY . PRIMARY
EFFECT ON DEVICE EFFECT ON SYSTEM

MOV VALVE FAILS AS IS, NONE,
(8.C.)

HOV VALVE FAILS AS IS, NONE,
(n.c.)

HOV VALVE FAILS AS IS, NONE,
(n.c.)

LOSS OF PUNHP L0S8 OF VACUUH

ALARM POINT

1)

2)
3)
1)
2)
3)

n

2)
3)

1)

2)
3)

BISI LIGHT ON P6OL,
(BATT B2-1) OUT OF
SERVICE).

ANNUNC “RCIC DIV 1
OUT OF SERVICE"
MOV NETWORK PHR
LOSS/OL" LIGHT

BISI LIGHT ON P601,
(BATT B2-1) OUT OF
SERVICE),

ANRUNC YRCIC DIV 1
OUT OF SERVICE"
YHOV NETWORK PWR
LOSS/OL" LIGHT

BISI LIGHNT ON P601,
(BATT B2-1) OUT OF
SERVICE).

ANNUNC “RCIC DIV 1
OUT OF SERVICE"
“MOV NETHORK PWR
LOSS/OL" LIGHT

BISI LIGHT ON P60O1,
(BATT B2-1) OUT OF
SERVICE).

ANNUNC “RCIC DIV )
OUT OF SERVICEM
“HOV NETHWORK PWR
L0SS/OL" LIGHT

MOV VALVE FAILS AS IS, LOSS OF STEAM TO RCIC 1) BISI LICHT ON P601,

(n.c,) TURBINE

(BATT B2--1) OUT OF
SERVICE).

2) ANNUNC “RCIC DIV 1

[YRY
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WNPP-2 COLD SHUTDOWN SYSTEMS - RCIC APPENDIX 'B' GROUP N SHEET 43 !l 66 -

BUS BUS DEVICE DEVICE PRIHARY PRIHARY i .
HUMBER DIV NUMBER DESCRIPTION EFFECT ON DEVICE EPFECT ON ‘SYSTEM ALARM POINT
HMC-S2~-1A 1 RCIC-V~1 TRIP THROTTLE VALVE VALVE PAILS AS 18, NONE. 1) BISI LIGHT ON P601,
STEAM INLET (n.0.) (BATT B2-1) OUT OF
SERVICE),
2) ANNUNC “RCIC DIV 1
OUT OF SERVICE"
3) “MOV NETWORK PWR
LOSS/OL" LIGHT
E51-F013 PUMP DISCHARGE MOV VALVE PAILS AS IS, RCIC INOPERABLE 1) BIST LIGHT ON P601,
(N.G.) (BATT B2-1) OUT OF

SERVICE),

2) ANNUNC “RCIC DIV 1
OUT OF SERVICEY

3) “MOV NETWORK PWR
10S8/OL" LIGHT

RCIC-V-64 - STEAMLINE ISOLATION PAILS AS IS, (N.0.)

VALVE
RCIC-V-69  VACUUM PUMP DISH FAILS AS 1S, (N.0.)
. VAWVE ¢ ¢
RCIC-P-4 RCIC COND, PUMP INOPERATIVE 10S8 OF RCIC CONDENSER
OPERATION
MC-7B 1 RRA-FN-12  DC MCC RM HVAC FAN  LOSS OF POWER AND LOSS OF VAC-S2-1A RG 1,47 BISI
UNIT CONTROL FOR FAM:LOSS  (RCIC AND RHR SHUT-  “RRA-FN-12 POWER LOSS"
OF CONTROL ROOM AND  DOWN COOLING) RCIC DIV 1 QUT-OF-
LOCAL INDICATION SERVICE"
“HOV NETWORK POWER
L0s5/0L"
ROA-SPV-12 ~ AC MCC RUN DAHPER  LOSS OF POWER TO LOSS OF NORMAL HVAC  "DC HCC-RM AOA-AO-12
OPERATOR SOLENOID - SOLENOID VALVE WHICH FOR MCC ROOM INLET DAMPER CLOSE"
VALVE CLOSES AIR DAMPER
MC-TB 1 R51-C003 WATER 1LEG PUMP L3S OF PUMP NONB 1) "RCIC-P~3 PWR LOSS¥
“ LIORT
2) "RCIC DIV 1 OUT-OP-
SERVICE® ANN,

13-0187 (43)
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APPENDIX ‘B* GCROUP N SHEET 44 !l 66
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WNPP-2 COLD SNUTDOWN SYSTEMS -~ RCIC
BUS BUS DEVICE DEVICE PRIMARY PRIMARY .
NUMBER _ DIV MNUMBER DESCRIPTION EFFECT ON DEVICE EFFECT ON SYSTEM ALARM POINT
MC-8B . 2 RRA-FN-6 HVAC PAN UNIT FOR LOSS OF POWER AND LOSS OF RCIC SYSTEM  "RCIC PUMP RM 3
RCIC ROOM CONTROL FOR FAN(LOSS  OPERATION RRA-FC-6 TRIP"
. ‘ OF LOCAL INDICATION RG 1,47 BISI
‘ “RCIC PUMP RH HIVAC
OUT-OP-SERVICEY
“RCIC DIV 2 OUT-OP-
SERVICE"
MC-8B-A 2 ES1-F076 STEAM SUPPLY LINE MOV VALVE FAILS AS IS, NONE, 1) "HOV NETWORK PWR
E51-F063 I1SOLATION (n.0.) Loss/oL"
2) RCIC DIV 2 OUT OF
~ SERVICE" ANNUNC,
DP-Sl-1A 1 H13-P601 CONTROL CIRCUIT FEED LOSS OF TURBINE SUPER- LOSS OF RCIC TURBINE 1) RCIC INVERTER PWR
125 vDC FOR TURBINE SUPER~ ~ VISORY LIGHTS & DRAIN STATUS ’ FAILURE LICHT ON
BUS “A" VISORY LIGHTS & & DISCHARGE AOV'S P601
AOV's 2) RCIC DIV 1 OUT OF
SERVICE ANNUNC,
3) LOSS OF POSITION
IND. LICHTS FOR
E51-F025, ES1-F004,
E51-F054, E51-C003
n13-pP621 CONTROL CIRCUIT FEED AUTO POR VALVES LOSS OF RCIC AUTO 1) LOGIC BUS A POWER
125 vDC FOR RELAY LOGIC - BE51-F008, F010, FO13  INITYATION AND MANUAL FAILURE LIGHT ON
BUS "A AND F045. LOSS OF INITIATION FROM CON- P601 -

2) RCIC DIV 1 OUT OF
SERVICE ANHURC,

REMOTE TURBINE TRIP, TROL ROOM. -

13-0187  (44)

AL




URPP-2 COLD SHUTDOWN SYSTEMS - RCIC APPENDIX *B* CROUP N
BUS BUS DEVICE DEVICE PRIHARY PRIHARY .
NUMBER DIV  NUHBER DESCRIPTION EFFECT ON DEVICE EFFECT ON SYSTEM ALARH POIRT
MC-S1-1D 1 E51-F008 STEAM SUPPLY LINE HOV VALVE FAILS AS IS, NONE, 1) MOV NETWORK POWER
ISOLATION n.0,) LOSS LIGHT ON P601
2) RCIC DIV 1 OUT OF
SERVICE ANNUNC,
3) LOSS OF VALVE POSI-
TION IND, ON P601
E51-F068 TURBINE EXHAUST HOV VALVE FAILS AS IS, HOME, 1) MOV NETWOBK POWER
TO SUPPRESSION ®.0,) L0SS LICHT ON P60l
CHAMBER 2) RCIC DIV 1 OUT OF
. SERVICE ANNUNC,
3) LOSS OF VALVE POSI-
TION IND, ON P601
MC-S1-1D I E51-F031 PUHP SUCTION FROM MOV VALVE FAILS AS IS, ISOLATES SUPPRESSION 1) MOV NETWORK POWER
: SUPPRESSION POOL (N.C.) POOL SUCTION PATH L0SS LIGHT ON P601
2) RCIC DIV 1 OUT OF
SERVICE ANRUNC.
3) 1L0SS OF VALVE POSI-
TION IND. ON P601
E51-F010 PUMP SUCTION FROM HOV VALVE FAILS AS 1S, NONE, 1) MOV NETWORK POWER
CONDENSATE STORAGE (N.0.) LOSS LIGHT ON P601
TANK 2) RCIC DIV 1 OUT OF
SERVICE ANNUNC.
3) 10SS OF VALVE POSI-
TION IND. ON P601
RCIC-V-46 TURBINE COOLING HOV VALVE FAILS AS 1S, LOSS OF RCIC TURBINE 1) MOV NETWORK POWER

13-0187 (45)

WATER SUPPLY VALVE

(N.C.)

LOSS LIGHT ON P601
2) RCIC DIV 1 OUT OF
SERVICE ANNUNC,
3) LOSS OF VALVE POSI~
TION IND. ON P601

SIiEET 45 OF 66 -
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SHEET 46 OF 66

Wep-2 COLD SHUTDOWN SYSTEMS -~ RCIC APPENDIX *B! GROUP N
BUS BUS DEVICE DEVICE PRIMARY PRIMARY
NUMBER DIV NUMBER DESCRIPTION EFFECT ON DEVICE EFFECT ON SYSTEM ALARM POINT .
RCIC-V-110  TURB, EXH TO SUP- MOV PAILS AS IS N.O. 1) MOV NETWORK POWER
PRESSION ISOLATION (8.0.) L0SS LIGHT ON P691
2) RCIC DIV 1 OUT OF
SERVICE ANNUNC, .
3) LOSS OF VALVE POSI~
TION IND, ON P601
DP-S1-2A 2  H13-P601 CONTROL CIRCUIT FEED LOSS OF TURBINE SUPV  10SS OF RCIC TURBINE 1) L0SS OF POSITION
125 vbC . FOR TURBINE SUPV LIGHTS AND DRAIN AND  STATUS IND, FOR E41-F026,
BUS “BY LIGHT AND AOV'S DISCHARGE AOV'S E51~F005
113-P618 CONTROL CIRCUIT FEED AUTO ISOLATION FOR NONE, 1) LOGIC BUS B POWER
125 vDC FOR RELAY LOGIC VALVE E51-F063 FAILURE LIGHT ON
BUS “B% P601
2) RCIC DIV 2 OUT OF
SERVICE ANNUNC,
DP-S1-1D 1  MC-S52-1A CONTROL POWER FOR MOV'S PAIL AS 18, RCIC DIV 1 OUT OF 1) MOV NETWORK POWER
BREAKERS RCIC-V-~19;  (SEE MC-S2-1A ON SERVICE L0SS LIGHT ON P601
22; 593 45; 13 23 SHEET 28) AND MC-S1-1D 2) RCIC DIV 1 OUT OF
13; 64; 69; 8; 68; PUMPS ARE LOST SERVICE ANNUNC,
31; 10; 463 3) LOSS OF VALVE POSI-
RCIC-P-2; 4 TION INDICATING
LIGHTS AND PUMP
STATUS LIGHTS ON
P601
HMC-S1-2D 2  RCIC-V-86 VACUUM BREAKER IS0~ MOV'S FAIL AS IS 1) HOV NETWORK POWER
LATION VALVE (H.0.) LOSS LIGHT ON P601
2) RCIC DIV 2 OUT OF
SERVICE ANNUNC.
SH-8 2  SW-P-1B STANDBY SERVICE LOSS OF PUMP POWER LOSS OF RHR “B" HEAT BKR TRIP AND UNDER-~

WATER PUHP

EXCHANGER AND CRI-
TICAL DIV 2 IIVAC °

P Tal P22

VOLTAGE ANHUNC,

LaN

L .
LR A 1




APPENDIX ‘B! GROUP N SHEET 47 oga .

2

WNPP-2 COLD SHUTDOWN SYSTEMS - RCIC
BUS BUS DEVICE DEVICE
NUMBER DIV  NUMBER DESCRIPTION
PP-S1~2D 2 125 VDG SW-P-1B BREAKER
CONTROL CONTROL VOLTAGE
POWER
TO SH-7
PP-2A~G 2 T52-21 TRANSHITTER FOR
SW-LS-1B3
PP-8A-C 2 T52-003 TRANSHITTER FOR
T52-004 SW-V-2B POS,
T52-001 SWITCHES
T52-002
T52-031
T52-022
PP-BA-G 2 SW-SPV-38B  SOLENOID.VALVE FOR
SW-PCV~38B BACK
PRESSURE CONTROL
VALVE
T52-037 TRANSMITTERS FOR
T52-038 SW-PCV-38B POS.
RS2-013 IND, RECEIVERS AND
RS2-014 SUPV, RELAYS FOR
§52-013 CONTROL OF
§52-014 SW-SPV-38B
PP-BA-G 2 TS2-026 TRANSHMITTERS FOR
T52-061 CONTROL OF PRA-FN-1B
TS2-062 SUPV, RELAYS AND
$52-004 RECEIVERS FOR LOCAL
$52-005 OPEN INDICATION
RS2-004
R32-005

13-0187 (47)

PRIMARY
EFFECT ON DEVICE

PUMP MOTOR WILL NOT
HAVE TRIPPERS, OR
CLOSTNG CONTROL
VOLTAGE, LOSS OF
IND, LIGHTS, CAN BE
CONTROLLED AT REMOTE
SHUTDOWN PANEL

LOSS OF LOW WATER
TRIP OF SU-P-iB

RECEIVERS IN CONTROL

.ROOM WILL NOT CHANGE

STATE. POS, INDI-
CATOR AND INTERLOCKS
TO SW-P-1B AND
SW-pCV-38B

SOLENOID VALVE WILL
DEENERGIZE AND
SW-pPCV-38B WILL
THROTTLE OPEN

SUPV. RELAYS DEENER-
GIZE, THEREFORE DE-~
ENERGIZING SW-SPV-38B
TO THROTTLE OPEN,
POS. IND. WILL NOT
CHANGE

RECEIVERS IN CONTROL
ROOM WILL NOT CHANGE
STATE (FPAN WOULD AUTO
OPERATE) SUPV. RELAYS
WOULD DEENERGIZE,
THUS LOSS OF LOCAL
OPER, INDICATION

PRIHARY
EFFECT ON SYSTEM

NO BREAKER CLOSURE,
L0SS OF RHR “B"
HEAT EXCHANGER AND
DIV 2 HVAC (RCIC)

HONE

LOSS OF IRTERLOCK TO
SH-PCV-38B, KEEPING

“THIS VALVE CLOSED,

LOSS OF SSW "B" LOOP

NONE

NONE

RONE

ALARH POINT

RG 1.47 BISI

“BKR CB-SWIB OUT-OF-
SERVICE"

"'sSW ‘8" OUT~OF-SERVICE"
HOTE 2

RG 1,47 BISI
“SUPV, SYSTEM TROUBLEY
"SSW B OUT-OP-SERVICE"

“STANDBY SW “B** SUPV,
SYSTEH TROUBLE"
Y'SSW B OUT-OP-~-SERVICE"

HORE

"SSW B SUPV, SYSTEM
TROUBLE"
"SSW B OUT-OF-SERVICE"

SSH B SUPV, SYSTEM

TROUBLE"
“"SSW B OUT-OP-SERVICE"
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APPENDIX ‘B’ GROUP R SHEET 48 !! 66 .

WNPP-2 COLD SHUTDOWN SYSTEMS - RCIC
BUS - BUS DEVICE DEVICE PRIMARY PRIMARY
NUMBER DIV NUMBER DESCRIPTION EFFECT ON DEVICE EFFECT ON SYSTEM ALARH POINT
PP-8A-F 2 §C52-021 RECEIVER AND RELAY  LOSS OF LOW WATER NONE RG 1.47 BISI
RC52-021 FROM SH-LS-1B3 TRIP OF SH-P-1B "SUPV SYSTEM TROUBLEY
YSSW B OUT-OF-SERVICE"
PP-8A-F 2 RCS2-003 SUPV, RELAYS AND SUPV, RELAYS DEENER- LOSS OF SSW LOOP “B"  “STANDBY SW “B" SUPV.
RCS2-004 RECEIVER FOR GIZE.LOSS OF POS, SYSTEM TROUBLE"
RCS2-001 SH-V-2B POS INDICATION AND VALVE “SSW B OUT-OF-SERVICE"
RCS2-002 SWITCHES WILL FAIL-AS-IS (N.C.) NOTE 2
RCS2-022
RCS2-031
$€52-003
SC52-004
. SCS2-001
$C52-002
§€52-022
§C52-031
PP-8A~F 2 752013 TRANSMITTERS FOR RECEIVER IN PUMP LOSS OF RHR “B" AND  "“§SW B SUPV, BYSTEM
: TC52-014 SW-SPV-38B CONTROL  HOUSE WILL NOT CHANGE DIV 2 HVAC PROM LOSS  TROUBLE" -
RCS2-037 RECEIVERS AND SUBV.  STATE AND KEEPING OF SSW LOOP B “SSW B OUT-OP-SERVICE"
RCS2-038 RELAYS FOR SOLENOID VALVE NOR- NOTE 2
$C52-037 SW-PCV-38B POS, IND, MALLY ENERGIZED
5C52-038 KEEPING SW-PCV-38B
CLOSED, LOSS OF FOS,
IND,
PP~BA-F 2 TCS2-004 TRANSMITTERS FOR RECEIVER AT PUMP L0SS OF SSW LOOP “B"  “SSW B SUPV, SYSTEM
: TC52-005 LOCAL OPERATING HOUSE WILL NOT CHANGE PUMP, TROUBLE"
RCS2-026 INDICATION. SUPV.  STATE, THUS LOCAL LOSS OF RHR “B" AND  "SSW B OUT-OF-SERVICE"
RCS2-061 RELAYS AND RECEIVERS OPER. IND. WOULD NOT RCIC HVAC “SSW PP HOUSE B -
RC52-062 FOR CONTROL OF CHANGE, SUPV, RELAYS PRA-FN-1B LOW FLOW"
5C52-026 PRA-FN-1B WOULD DEENERGIZE
5C52-061 CAUSING TIE PAN TO
5C52-062

13-0187 (48)

FAIL TO OPERATE
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APPENDIX 'B' GROUP N SHEET 49 (Q .

WNPP-2 COLD SHUTDOWN SYSTEMS - RCIC N
BUS BUS DEVICE DEVICE PRTIMARY PRIHARY
NUHBER DIV HUMBER DESCRIPTION EFFECT ON DEVICE EFFECT ON SYSTEH ALARHM POINT .
HC-8A 2 SW-v-2B SW-P~1B DISCHARGE HOV FAILS-AS-~IS LOSS OF §SW B THUS RG 1,47 BISI
VALVE (N.C.) LOSS OF RHR-"B" AND MOV NETWORK POWER
DIV 2 HVAC (RCIC) Loss/oL"
' YSSW B OUT-OF-SERVICE"
NOTE 2
HC-8A-A 2 PRA-FH~1B SSW PUMP HOUSE “B% FAN FAILS TO OPERATE LOSS OF SSW LOOP “B"  “PRA~FN-1B POWER LOSS"
FAN COIL UNIT HOTOR AND LOSS OF POS, PUMP "SSW B OUT-OF-SERVICE"
INDICATION AT MCC L0SS OF RUR "B" AND
RCIC HVAC
PP~7CA-A A SU-SV-34 SSW SHUTOFF VALVE SOLENOID VALVE FATLS  NONE - OPERATIbN IS NOTE 2

13-0187 (49)

FROM RRA-FC-6
FOR RCIC ROOYM

OPEN,
LOSS OF POS. 1IND,

AVATLABLE FROM THE
REMOTE SIHUTDOWN
PANEL, IF REQUIRED
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13-0187 (50)

.

POWER TO PERPORM ADS

WNPP-2 COLD SHUTDOWN SYSTEMS - SAFETY RELIEF VALVES "“A" APPENDIX 'B* GROUP O
* BUS BUS DEVICE DEVICE PRIMARY PRIMARY .
NUMBER DIV NUMBER DESCRIPTION EFPECT ON DEVICE ERFECT ON SYSTEM ALARM POINT o
DP-S1~1A Dl B22-F013 SAFETY RELIEF VALVES NORMALLY CLOSED, NONE VALVES WILL 1) YADS A/C LOGIC POWER
BKR NO A,B,C,D,E (H.C.) CARNOT BE STILL OPEN MECHAN- PAILY LIGHT
P,G,H,J,K,L OPENED EBLECTRICALLY ICALLY 2) “ADS A/C OUT OF
TO PERFORM ADS SERVICE" ANNUNC
3) LOSS OF POS, IND.
ON P601
B22-F013 ADS VALVES NORMALLY CLOSED, NONE "“B" POWER IS 1) *ADS A/C LOGIGC POWER
A,B,C,D,E , (N.C.) CANNOT BE USED FAIL" LIGHT
F,G,H,J,K,L. OPENED WITH "B 2) “ADS A/C OUT OF

SERVICE™ ANNUNC .
3) LOSS OF POS. IND, .
ON P601 .

L
oy







GROUP P SHEET 51 (g

WNPP-2 COLD SHUTDOWN SYSTEMS - RHR SUPPRESSION POOL ‘A APPENDIX *B'
BUS BUS DEVICE DEVICE PRIMARY PRIMARY
RUMBER DIV NUMBER DESCRIPTION EFFECT ON DEVICE EFFECT ON SYSTEM ALARM POINT .
REFER TO GROUP 'M' FOR PUMPS, VALVES AND CONTROLS TUAT ARE ALSO NEEDED FOR SUPPRESSION POOL COOLING 'A‘,
HC-78~A Dl El12-F027A RUR LOOP “A" DIS- MOV FAILS AS 1S, VALVE USED FOR RETURN 1) NOTE 3. GROUP L
(N.C.) L0SS OF INDI- TO SUPPRESSION POOL . LOSS OF POSITION

CHARGE TO SUPPRES-
SION POOL SPRAY CATION IND, ON P601
2) "MOV NETWORK PWR
LOSS/OL" LIGHT
3) “LPCS/RHR A OUT OF
SERVICE" ANNUNC,

13-0187 (51)
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WnppP-2 COLD SHUTDOWN SYSTEMS ~ RHR LOOP B & C APPENDIX 'B' CROUP q SHEET 52 OF 66
BUS BUS DEVICE DEVICE PRIHARY PRIMARY
HUMBER DIV NUMBER DESCRIPTION EFFPECT ON DEVICE EFFPECT ON SYSTEM ALARM POINT
SH-8 D2 E12-C002B RHR PUMP “'BY PUMP INOPERABLE L.OOP YB" OF RHR TWO BREAKER TRIP AND
INOPERABLE BUS UNDERVOLTAGE
ANNUNCTATION
E12-C002C RHR PUMP "V PUMP INOPERABLE LOOP “C" OF RUR TWO BREAKER TRIP AND
INOPERABLE BUS UNDERVOLTAGE
ANNUNCIATION
"SH-8 2 SW-P-1B STANDBY SERVICE LOSS OF PUMP POWER 10SS OF RHR “B" HPAT BRR TRIP AND UNDER-
WATER PUMP EXCHANGER AND CRI- VOLTAGE ANNUNC,
TICAL DIV 2 HVAC
(RCIC)
MC-8B 2 RRA~FN-1 HVAC FAN UNIT FOR LOSS OF POWER AND LOSS OF RHR-P-2C YRIR PUMP RM-4 RRA-FC-1
RIIR-P-2C ROOM CONTROL TO FAN, L1OSS TRIP"
. OF LOCAL INDICATION RG 1,47 BISI
YRHR C PUMP RM HVAC
OUT-~-OP-SERVICE"
) “RHR C OUT-OF-SERVICE"
RRA-FN-3 RVAC PAN UNIT FOR 1033 OF POWER & CONP, *RHR PUUP Ri~{ FC-3 TRIP® -
RHR-P-28 ROOM TO FAN, . RO 1,47 BISI
L1033 OF 10CAL IKD, ®RIR B PUMP RM HVAC 003"
*AHR B OUT-OP-SERVICE
MC-8B-A E12-F004B MOV PUMP SUCTIONM MOV PAILS AS IS, NONE - REQUIRED TO BE LOSS OF VALVE POSITION
FROM SUPPRESSION (8.0.) CLOSED DURING SHUT- INDICATION ON P601
POOL DOWN COOLING
E12-F016B MOV CONTAINMENT SPRAY MOV PAILS AS'IS, NONE, 1) “MOV NETWORK POWER
(OUTBOARD) (N.C.) . L0SS/oL" LICHT
2) "RHR B/C OUT OF
SERVICE" ANNUNC,
E12-FO17B HOV CONTAINMENT SPRAY MOV PAILS AS IS, NONE, 1) “HOV NEIJORK POWER

LOSS/OLY LICHT
2) “RHR B/C OUT OF

.
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WPP-I _ COLD SHUTDOWN 8YSTEMS - RNR LOOP B & C Q

GROUP Q SHEET ss%s

APPENDIX ‘B!
BUS BUS DEVICE DEVICE PRIMARY  PRIMARY .
NUMBER DIV NUMBER DESCRIPTION EFFECT ON DEVICE EFFECT ON SYSTEM ALARM POINT - .
E12-F024B PUMP “B" TEST VALVE MOV FAILS AS IS, USED FOR SUPPRESSION 1) “HOV NETWORK POWER
(n.c.) POOL COOLING LOSS/0L" LIGHT
2) “RHR.B/C OUT OF
SERVICE" ANNUNC,
HC-8B~A 2 SH-V-24B SSW SHUTOFF VALVE HOV FAILS-AS-IS 1033 OF RHR-P-2B RG 1,47 BISI
. FROM RHR-P-2B AND (N.C.) LOSS OF POS.  AND RRA~FC-3 “RHR PUMP 2B ROOM HVAC
RRA~FC-3 1ND, QUT-OF-SERVICE"
YRHR B QUT~OF-SERVICE"
” NOTE 2 .
-+ Su-v-2kc 3SW SHUTOFF VALVE KOV PATLS-AS-I3 1033 QOF RIR-P-2C "RHR C PMP RM HVAC 003"
FROM RMR-P~2C AND (M.c.) Loss or AND RRA-FC~1 RG 1,47 BISI
RRA-FC-1 POS, IND, *RHR C QUT-OF-SERVICX"
NOTE 2
HC-8B-B D2 El2-F073B RHR HX "“B" OUTBOARD MOV PAILS AS IS, . HEAT X VENT CAPABILITY LOSS OF VALVE POSITION
) VENT (§.C.) LOST. NO EFFPECT, INDICATION ON P601,
E12-F074B RUR HX “B" INBOARD MOV FAILS AS IS, HEAT X VENT CAPABILITY LOSS OF VALVE POSITION
VENT (r.c.) LOST. NO EFFECT. INDICATION ON P601.
MC-8B-B D2 E12-F048B RUR HX “B" BYPASS MOV PAILS AS IS, LOSS OF COOLDOWN L0SS OF VALVE POSITION
(§.0.) RATE CONTROL AND INDICATION ON P601,
EFFICIENCY .
E12-F068B RHR HX “B* SW OUTLET MOV PAILS AS IS, HEAT EXCHANGER “B" LOSS OF VALVE POSITION
© (N.C.) COOLING LOST INDICATION ON P601,
E12-F047B HOV HEAT EXCHl INLET - MOV FAILS AS IS, NONE, LOSS OF VALVE POSITION
(N.0.) INDICATION ON P601.
E12-PO03B MOV HEAT EXCH OUTLET MOV PAILS-AS-IS NONB HONK
. (n.0,)
pP-S1-2D 2 125 VDC COOZBAC SWITCHOEAR  PUMP MOTOR BXR NO PUMP BKR CLOSURE ° 1) “CB-RHR 2B OUT-OM-
CNTL FEED BREAKER CONTROL WILL NOT CLOSE THEREFORE LOOP “B* SERVICE® LIGHT
TO SWOR VPLTAQE AND TRIPPING CONTRL ~ AND *C" OF RHR I3 2) “CB-RIR 2C OUT-OP=
VOLTAGR LOST INOPEMABLE SERVICE® LIGHT

3) "RUR B/C OUT-OP-
SERVICE® ANN,
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COLD SNUTDOWN SYSTEMS - RIIR LOOP B & C

APPENDIX ‘B! GROUF Q SHEET 54 0! b - .

WNPP~2
BUS BUS DEVICE
RUMBER DIV NUMBER
DP-S51~-2D 2 125 voC
CONTROL
POWER
TO SH-7
RPS -  HB-P622
BUS “B¢ 120V REACTOR
C€72-P001 PROTECTION
nus llBIl
MC-8B-A D2 E12-F042B
El2-F042C
DP-S1-24A 2 H13-P601
. 125 vbC
DP-S§1-2A 2 H13-p6l18
125 vbC
BUS B

13-0187 (54)

DEVICE

DESCRIPTION

SW-P-1B BREAKER CON-
TROL VOLTAGE

RHR SYSTEM INBOARD
CONTROL RELAY FEED

RHR INJECTION VALVE

RHR INJECTION VALVE

RHR ANALOGG POSITION
IND, FOR RHR-V-73B
AND 74B

CONTROL CKT FEED
FOR RELAY LOGIC RHR
1.OOPS BSC VALVE AND
PUHP CONTROL

PRIMARY
EFFECT ON DEVICE

PUMP HOTOR WILL HOT
HAVE TRIPPING OR
CLOSING CONRTROL VOL~
TAGE. LOSS OF IND,
LIGNTS., CAN BE CON-
TROLLED AT REMOTE
SHUTDOWN PANEL

LOSS OF F009 OPENING
MODE. WILL FAIL THE
VALVE CONTROL CIR-
CUITRY AND CLOSE THE
VALVES

HOV FAILS IN POSI-
TION, (N.C.)

MOV FAILS IN POSI-
TION, (N.C.)

LOSS OF VALVE POSIT.
INDICATION ON P601 -
FAIL DOWR SCALE

VALVE AUTO CKTS WILL
FAIL., VALVES WILL
NOT OPEN IN AUTO (SEE
ANALYSIS FOR VALVES)
PUMP WILL NOT AUTO
START

PRIMARY
EFPFECT ON SYSTEM

NO BREAKER CLOSURE
LOSS OF RHR “'B" HEAT
EXCHANGER AND DIV 2
HVAC (RCIC)

$/D COOLING SUCTION
FROM RECIRC LINE FOR

_RHR LOOP A & B LOST.

L0SS OF “B" LPCI
INJECTION VALVE

L0SS OF “¢" LPCI
INJECTION VALVE

NOXE,

L0OOP "“B" BLOCKED LOSS
OF RHR LOOPS B&C

ALARH POINT <

RG 1,47 BISI

“BKR CB-SWIB OUT-OF-
SERVICE"

“SSW B OUT-OP-SERVICE"
HOTE 2

1) LOSS OF VALVE POSIT,
IND. FOR E12-FO60A
AND B ON P601

2) REACTOR.SCRAM WITH
ASSOC. ALARMS

NOTE 2.

1) “MOV NETWORK POWER
LOSS/OL" LIGHT

2) “RuUR B/C OUT OF
SERVICE" ANNUNC,

HOTE 2.

1) "MOV NETWORK POWER
LOSS/OLY LIGHT

2) “RHR B/C OUT OF
SERVICE" ANNUNC.

NONE,

1) “RHR B/C LOGIC PHR
PAILY LIGHT

2) "RHR B/C OUT OF
SERVICE" ANNUNC,

.
wet Semvam usms spyi
X

N .a i
EEE oS- .

w
et .
i JIe J

LS TN

P




WHPP-2

COLD SHUTDOWN SYSTEMS ~ RHR LOOP B & C.

APPENDIX ‘B! GRoup q SHEET 55 Qﬁ

BUS DEVICE
DIV NUHBER

BUS
RUMBER

SCs2-~021
RCS2-021

PP~BA-F 2

PP-8A-F 2 RCS2-013
RCS2-014
RCS2-~015
RCS2-016
RCS2-017
RCS2-024
§Cs2-013
5CS2-014
§Cs2-015
5CS2-016
5CS2~017
§CS2-024

PP-BA-P 2
TCS2-014
RCS2-037
RCS2-038
5CS2-037
8C382-038
RCS2-005
RCS2-006
RCS2-007
RCS2-008
RCS2-020
RCS2-032
$CS$2-005
$€S2-006
SCS2-007
$CS2-008
$CS2-020
$CS2-032

PP-BA-F 2

13-0187 (55)

TCS2-013

DEVICE

DESCRIPTION

RECEIVER AND RELAY
FROM SW-LS-1B3

SUPV. RELAYS AND
RECEIVERS FOR
SW-V-12B POS.
SWITCUES

TRANSMITTERS FOR
S§H-SPV~388 CONTROL
RECEIVERS AND SUPV,
RELAYS FOR
SU-PCV~388 POS, IND,

SUPV. RELAYS AND
RECEIVERS FOR
SW-V-69B POS.
SWITCHES

_

PRIMARY
EFFECT ON DEVICE

LOSS OF LOW WATER
TRIP OF SW-P-1B

SUPV, RELAYS DEENER-
GIZE, LOSS OF POS,
INDICATION AND VALVE
WILL FAILS-AS-1IS
(N.co)

RECEIVERS IN PUMP
HOUSE WILL NOT CHANGE
STATE AND KEEPING
SW-PCV-38B CLOSED
LOSS OF POS. IND.

SUPV, RELAYS DEENER-
GIZE. LOSS OF POS,
INDICATION AND VALVE
WILL PAIL-AS-IS (N.0.)

PRIMARY
EFFECT OH SYSTEM

NONE

LOSS OF SS¥ “B" RE-
TURN TO SPRAY POND
“A", BUT RETURN TO
COOLING TOWER
REMAINS OPERABLE

LOSS OF RHR “‘B" AND
DIV 2 HVAC FROM LOSS
OF SSW LOOP B

NORE

‘ALARH POINT .

RG 1.47 BISI
“SUPV. SYS TROUBLE" -
“SSW B OUT-OF-SERVICEY

USTANDBY SW “B" SUPV,
SYSTEM TROUBLE"

"S$SH B OUT-OF-SERVICE"
NOTE 2

"sSW B SUPV, SYSTEM
TROUBLE"

"SSW B OUT-OP-SERVICE"
NOTE 2

Y'SSW B SUPV, SYSTEM
TROUBLE"

'SSW B OUT-OF~SERVICE"
NOTE 2 i

oo

oA -

an

e
whe

Yo




.

WNPP~2 COLD SHUTDOWN SYSTEMS -~ RIIR LOOP B & C APPENDIX 'B'. GROUP Q SHEET 56 OF 66
BUS BUS DEVICE DEVICE PRIMARY PRIMARY
NUMBER DIV HUMBER DESCRIPTION EFFECT ON DEVICE EFFECT ON SYSTEM ALARM POINT -
PP-8A-F 2  RCS2-009 SUPV. RELAYS AND SUPV. RELAYS DEENER- NORE “"SSY B SUPV, SYSTEM
. RCS2-010 RECEIVERS FOR GIZE LOSS OF POS., TROUBLE"
RCS2-011 SW-V-70A POS. INDICATION AND VALVE "SSW B OUT-OP~SERVICEY
RCS2-012 SWITCHES WILL FAIL-AS-IS (N.O.) NOTE 2
RCS2-023
RCS2-033
$€52-009
$€S2-010
§CS2-011 )
$€S2-012
§€52~023
$€S2-033
PP-BA~F 2  TCS2-004 TRANSMITTERS FOR RECIEVER OF PUMP LOSS OF SSW “SSW B SUPV, BYSTEM
T€S2-005 LOCAL OPERATING HOUSE WILL NOT CHANGE LOOP B PUMP TROUBLE"
RCS2~026 "INDICATION SUPV, STATE, THUS LOCAL LOSS OF RHR “B" AND “SSHW B OUT-OF-SERVICEY
RCS2-061 RELAYS AND RECEIVERS OPER, IND, WOULD NOT RCIC HVAC "SSW PP HOUSE B
RCS2~062 FOR CONTROL OF CHANGE, SUPV, RELAYS PRA-FN-1B LOW FLOW"
$C52-026 PRA-FN-1B WOULD DEENERGIZE
SCS2~-061 CAUSING THE PAN TO
$CS2-062 FAIL TO OPERATE
PP-8A-C 2 TS2-21 TRANSMITTER FOR L0SS OF LOW WATER NOXE, RG 1.47 BISI
SW-1.S-1B3 TRIP OF SW-P-1B : "SypY, SYSTEM TROUBLEY
“SSW B OUT-OF~SERVICE"
PP-8A-C 2 TS2-013 TRANSMITTER FOR RECIEVERS IN CONTROL, NONR “SSW B SUPV, SYSTEM
TS2-014 SW-V-12B POS. ROOM WILL NOT CHANGE TROUBLE"
T52-015 SWITCHES STATE. POS. INDICA- “SSW B OUT-OP~SERVICEY
TS2-016 TION WILL ROT CHANGE
TS2-017
TS2-024

13-0187 (56)
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APPENDIX ‘B! GROUP Q SHEET 57 0?!6 .

WNPP-2 COLD SHUTDOWN SYSTEMS ~ RIR LOOP B & C
BUS BUS DEVICE DEVICE
NUMBER DIV NUMBER DESCRIPTION
PP-B8A-G 2  SU-5PV-38B SOLENOID VALVE FOR
SU-PCV-38B BACK
PRESSURE CONTROL
VALVE
T§2-037 TRANSMYITTERS FOR
TS2-038 SH-PCV~38B POS. IND,
R§2-013 RECEIVERS AND SUPV,
R§2-014 RELAYS FOR CONTROL
§52-013 OF SW-SPV-388
332-01k
PP-8A-G 2 TS2-005 TRANSHITTERS FOR
T82-006 SH-V-69B POS,
TS2-007 SWITCHES
TS2-008
TS2-020
TS2-030
PP-8A-GC 2 TS2-009 TRANSMITTERS FOR
T52-010 S§W-V-70A POS,
TS2-011 SWITCHES
T§2-012
T52-023
TS2-033
PP-~-8A-G 2 TS82-026 TRANSHITTERS FOR
TS2-061 CONTROL OF
"~ T5§2-062 PRA-FN-1B SUPV,
§52-004 RELAYS AND RECEIVERS
552-005 FOR LOCAL OPER.
RS2-004 INDICATIOR
RS2-005
MC-8A 2 SW-V-12B -LOOP B WATER RETURN

110187 (57)

TO SPRAY POND “B"
1SOL, VALVE

PRIMARY

EFFECT OM DEVICE

SOLEHOID VALVE WILL
DEENERGIZE ARD
SW~PCV-388 WILL
THROTTLE OPEN

SUPV. RELAYS DEENER-~
GIZE, TUEREFORE DE~
ENERGIZING SW-SPV-38B
TO THROTTLE OPEN,
POS. IND. WILL ROT
CHANGE.

RECEIVERS IN CONTROL
ROOM WILL NOT CHANGE
STATE, POS. INDICA-
TION WILL HOT CHANGE

RECEIVERS IN CONTROL

ROOM WILL HOT CHANGE

STATE. POS. INDICA-~
TION WILL NOT CHANGE

RECEIVERS FOR CONTROL
ROOH WILL NOT CHANGE
STATE (FAN WOULD AUTO
OPERATE) SUPV, RELAYS
HOULD DEENERGIZE,
TIIUS LOSS OF LOCAL

OPER. INDICATION

MOV FAILS-AS-IS,
(N.C.) LOSS OF PoOS.
IND,

PRIMARY
EFFECT OH SYSTEM

HONE

NONE

RONE

NONE

NONE

LOSS OF SSW “'a"
RETURN TO SPRAY POND
A; BUT RETURN TO
COOLING TOWER REMAINS
OPERABLE

ALARHM POINT

HONE

»gey; B SUPV, SYSTEM
TROUBLE" .
“SSW B QUT~OF-SERVICEY

Y'3SW B SUPV, SYSTEM
TROUBLE"
YSSW B OUT-OF-SERVICEY

“SSW B SUPV. SYSTEM
TROUBLE"
“§SW B OUT-OP-SERVICE"

**SSW B SUPV, SYSTEM
TROUBLE"
“SSW B OUT-OP-SERVICEM

MOV NETWORK POWER
Loss/oL"
¥SSW B OUT-OP-SERVICEY
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APPENDIX 'B! GROUP Q SHEET 58& .

WNPP-2 COLD SHUTDOWN SYSTEMS - RHR LOOP B & &
BUS BUS DEVICE DEVICE PRIMARY PRIMARY
NUMBER DIV NUMBER DESCRIPTION EFFECT ON DEVICE EFFECT ON SYSTEM ALARM POINT <
MC-8A 2 SW-v-698 SSW LOOP B RETURN TO MOV FAILS-AS~IS NONE MOV NETWORK POWER
COOLING TOWER ISOL., (N.O,) LOSS OF POS, Loss /oL )
VALVE IND, "SSW B OUT-OF-SERVICE"
HOTE 2
HC-8A 2 SW-V-70A SSH LOOP A RETURN HOV FATLS-AS-IS HORE MOV NETWORK POWER
TO COOLING TOWERS (N.0.) Loss/oL"
ISOLATION VALVE YSSH B OUT-OF-SERVICE"
HC~BA-A 2  PRA-FR-1B SSW PUMP lIOUSE “'BY FAN FAILS TO OPERATE 1LOSS OF SSW LOOP “B"  "PRA-FN-1B POWER LOSS"

13-0187 (58)

FAH COIL UNIT MOTOR

AND LOSS OF POS, IHD,
AT MCC

PUMP LOSS OF RHR “B"
AND RCIC UVAC

YSSW B OUT-OF-SERVICE"
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WNPP-2

COLD SHUTDOWN SYSTEMS - HPCS

-APPENDIX 'B! GROUP R SHEET 599}

BUS
NUMBER

«

SH-4

HC-4A

HC-4A

HMC-4A

HC-4A

13-0187

BUS DEVICE
DIV NUMBER
2 E22-cool
3 E22-co003
3 SW-v-29
3 SH-V-54
WPCS-P-2

3  RRA-FR-4

(59)

DEVICE

DESCRIPTION

HPCS PUMP

STANDBY WATER LEG
PUMP

HPCS-P-2 DISCHARGE
VALVE

SSW SHUTOFF VALVE
FOR HPCS ROOM
RRA-FC-4

HPCS SERVICE WATER

PUMP

HVAC FAN URIT FOR
HPCS PUMP ROOM

PRIMARY
EFFECT ON DEVICE

LOSS OF HPCS PUMP

LOSS OF PUMP

HOV FAILS-AS-IS
(n.c.)

HOV FAILS-AS-IS
(H.C.) LOSS OF POS.
IND.

PUMP INOPERATIVE LOSS
OF LOCAL PLUS CONTROL

ROOM POS. 1IND.

LOSS OF POWER AND
CONTROL TO FAN,
LOSS OF LOCAL INDI-
CATION

PRIHARY
EFFECT ON SYSTEM

HPCS INOPERATIVE

NONE,

LOSS OF HPCS

LOSS OF HPCS PUMP
ROOM HVAC, THEREBY
DEFEATING HPCS

L03S OF HPCS SSW,
THEREBY DEFEATING
HeCs

LOSS OF HPCS PUHP

ALARM POINT .
* THO BREAKER TRIP

ANRURCIATION

1) HPCS-P-3 POWER LOSS
LIGHT ON P601

2) MOV NETWORK POWER
L0SS LIGHT ON P601

3) HPCS OUT OF SERVICE
ANRUNCTATOR

4) LOSS OF VALVE POSIT,
IND, ON P601 FOR
E22-F0O01; FOO4; .
FO15; FO12; F023.

"liPCS SW OUT-OF-SERVICE"
YHPCS OUT-OF-SERVICE"

RG 1,47 BISI

YIPCS PUMP RM HVAC OUT-
OF~SERVICE" .
“"WPCS OUT-OF~SERVICE"
ROTE 2

RG 1,47 BISI
"HPCS SW OUT-OP-SERVICE"
YIIPCS OUT-OF-SERVICE"

“HPCS PUMP RM 6
RRA-FC-4 TRIP"

RG 1,47 BISI

"IiPCS PUMP RM HVAC OUT-
OF-SERVICE"

“HPCS OUT-OP-SERVICEY
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WNPP-2

COLD SHUTDOWN SYSTEMS - HPCS

" APPENDIX ‘B!

GROUP R SIHEET 60& .

BUS
NUMBER

(AC)

MC-4A

13-0187

BUS DEVICE DEVICE
DESCRIPTION

DIV  NUMBER
E£22-F001
TANK

E22-F004

3 E22-FO15

(60)

PRIMARY
EFFECT ON SYSTEH

PRIHARY
EFFECT OR DEVICE

PUMP SUCTION FROM
CONDENSATE STORAGE

HPCS PUMP DISCHARGE

PUMP SUCTION FROYM -
SUPPRESSION POOL

VALVE FAILS AS 1S, NONE,
n.0.)

VALVE FAILS AS 18, HPC8 INOPERATIVE

(n.c.)

k)

USE SUCTIOHN FROM
CONDENRSATE TARK

VALVE PAILS AS IS,
(n.c.)

ALARM POINT -

1) HPCS-P-3 POWER LOSS
LIGHT ON P601

2) MOV NETHORK POWER
LOSS LIGHT ON P601

3) HPCS OUT OF SERVICE
ANNUNCTATOR

4) LOSS OF VALVE POSIT,
IND, ON P601 FOR
E22-F001; FO04;
FO15; FO12; PO23,

1) HPCS-P~3 POWER LOSS
LIGHT ON P601

2) MOV NETWORK POWER
1.0SS LIGHT ON P60l

3) HPCS OUT OF SERVICE
ANNUNCIATOR

4) LOSS OF VALVE POSIT,
IND. ON P601 FOR
E22-F001; FO004;
FO15; FO12; F023.

1) HPCS-P-3 POWER LOSS
LIGHT ON P601

2) MOV NETHORK POWER
0SS LIGHT ON P60l

3) HPCS OUT OF SERVICE
ANRUNCTATOR

4) LOSS OF VALVE POSIT,
IND. ON P601 FOR
E22-F001; RO004;
FO15; FO12; F023.
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WRPP-2

COLD SHUTDOWN SYSTEMS ~ HPCS

APPENDIX ‘B! GROUP R SHEET 61 0! 66

BUS BUS DEVICE
NUMBER DIV NUMBER

E22-F011
E22-F012
E22-F010
E22-F023

ENGINE &
GENERATOR
LOAD PANEL
BATT CIHGR
CIRCUIT

§1-1pCs 3  Hui3-p625

Si-lpCS 113-P601

13-0187 (61)

DEVICE

DESCRIPTION

S§1-HPCS BATTERY

RELAY LOGIC FOR
HARUAL AND AUTO
INITYATION

E22-F010, E22-FOl1
VALVE POSIT, INDI-
CATORS

PRIMARY ,
EFFECT ON DEVICE

HOV PATLS AS 1S,
(N.C)

LOSS OF BATTERY
CHARGER |

LOSS OF VALVE AND
PUHP CONTROL

VALVE POSITION 1ND.
INDICATE DOWNSCALE

PRIMARY
EPFECT ON SYSTEM

NONE,

HONE,

HPCS INOPERATIVE

NONE ~ DOES HOT AFFECT
VALVE POSITION

"ALARM POINT

1) UPCS-P-3 POWER 10SS
LICHT ON P601

2) MOV NETWORK POWER
L0SS LIGHT ON P601

3) HPCS OUT OF SERVICE
ANNUNCIATOR

&) LOSS OF VALVE POSIT.
IND. ON P601 FOR
E22-F001; F004;

. FO15; FO12; F023.

1) HPCS-P~3 POWER LOSS
LIGHT ON P601

2) MOV NETWORK POWER:
LOSS LIGHT ON P601

3) IPCS OUT OF SERVICE
ANNUNCIATOR )

4) LOSS OF VALVE POSIT,
IND. ON P601 FOR
E22-F001; FO04;
FO15; FO12; F023,

1) HPCS LOGIC POWER
FAILURE LIGHT ON P601

2) HPCS OUT OF SERVICE
ANNUNCIATOR
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APPENDIX 'B? " GROUP R SHEET 62 0!!!6 .

WNPP-2 COLD SNUTDOWN SYSTEMS - IIPCS ,
BUS " BUS DEVICE DEVICE PRIMARY PRIMARY
NUMBER DIV NUMBER DESCRIPTION EFFECT ON DEVICE EFFECT ON SYSTEM ALARM POINT .-
PP-4A 3 113-P625 HPCS ANALOG LOOP LOSS OF HPCS FLOW AND CANNOT VERIFY PROPER
POWER SUPPLY PRESSURE INDICATION SYSTEM OPERATION
113-P601 E22-F005 TESTABLE CHECK VALVE  MNONE, LOSS OF VALVE POSITION
CANNOT BE TESTED LIGHTS ON P601
E22-F009A MANUAL VALVE POSIT, HONE, L0OSS OF VALVE POSITION
E22-F009B INDICATION ) LIGHTS ON P601
B22-F0038
PP-4A 3 TS3-001 TRANSMITTERS, SUPV. SUPV., RELAYS DEENER- LOSS OF HPCS NOTE 2
TS3-002 RELAYS AND RECEIVERS GIZE LOSS OF POS. )
TS3-003 FOR SW-V-29 POS, INDICATION AND VALVE
T53-004 SWITCHES AND WILL PAIL-AS-IS (N.C.)
T53-005 SW-~P3-40p
TS3-006
RCS3-001
RCS3-002
RCS3-003
RCS3-004
RCS3-005
RCS3-006
§CS3-001
§€S3-002
$CS53-003
S€S3-004
$CS3-005
SCS3-006

13-0187 (62)
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WUNPP-2 COLD SHUTDOWN SYSTEMS ~ SAFETY RELIEF VALVE ‘B! APPENDIX ‘B! GROUP 8 SHEET 63 OF 66
BUS BUS DEVICE DEVICE PRIMARY PRIMARY '

NUMBER DIV NUMBER DESCRIPTION EFFECT ON DEVICE EFFECT ON SYSTFM ALARM POINT

DP-S1-24 D2 (N.C.) LOSS OP DIV 2 NONE. ‘A" POWER IS 1) “ADS B/D LOGIC POWER

ADS VALVES
. USED, FAIL" LIGUT

2) "ADS B/D OUT OF
SERVICE" ANNUNC,

POWER CAN BE OPENED
WITH “A" POWER TO
PERFORH ADS
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APPENDIX 'B* GROUP T SHEET 64 oﬁ

Wnpp-2 COLD SHUTDOWN SYSTEMS - RHR SUPPRESSION POOL 'B*
BUS BUS DEVICE DEVICE PRIMARY PRTHARY
NUMBER DIV NUMBER DESCRIPTION EFFECT ON DEVICE EFFECT ON SYSTEM ALARM POINT

REFER TO GROUP Q' FOR PUHPS, VALVES AND CONTROLS THAT ARE ALSO REQUIRED FOR SUPPRESSION POOL COOLING °'B‘.

MOV FAILS AS IS ,(N.C.) VALVE USED FOR RETURN 1) “MOV NRTWORK POWER

MC-8B-A D2 E12-F027B RHR LOOP "B" DIS-
CHARGE TO SUPPRES- TO SUPPRESSIOH POOL LOSS/OL" LIGHT
SION POOL MOV FLOW ‘ 2) YRHR B/C OUT OF
. SERVICE" ANNUNC.
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GROUP - SIEET 659@6 . -

1 TS1-2}
‘ SW-SPV

13-0187 (65)

WNPP-2 COLD SHUTDOWN SYSTEMS - MISCELLANEOUS APPENDIX 'B' .
BUS BUS DEVICE DEVICE PRIMARY PRIHARY. v
NUMBER DIV HUMBER DESCRIPTION EFFECT ON_DEVICE EFFECT ON SYSTEM ALARM POINT a ]
| MC-2P&# 11 CAS-C-1C CAS COMPRESSOR 1C  LOSS OF CAS-C-1C AND  REMAINING COMPRESSORS LOSS OF COMPRESSOR STATUS
INDICATION ' HAVE ADEQUATE CAPA-  LIGHTS ON BD-A
CITY
TSW-SV-1C  PLANT SERVICE WATER  TSW-SV-1C DISABLED  LOSS OF 1 COMPRESSOR g
T0 CAS-C~1C (CLOSES IF OPEN) CAS-C-1C ‘ SR
S
HC-TA4 1 CAS-C-1A CAS COMPRESSOR 1A LOSS OF CAS-C-1A AND  REMAINING COMPRESSORS LOSS OF COMPRESSOR STATUS ' |
INDICATION HAVE ADEQUATE CAPA-  LIGHTS ON BD-A .o
CITY , S
TSW-SV-1A  PLANT SERVICE WATER TSW-SV~1A DISABLED  1LOSS OF 1 COMPRESSOR LOSS OF COMPRESSOR STATUS |
T0 CAS-C~-1A (CLOSES IF OPEN) CAS-C-1A LIGHTS ON BD-A I
2 . " I i
HC-8A4 1 CAS-C-1B CAS COMPRESSOR 1B LOSS OF CAS-C-1B AND  REMAINING COMPRESSORS LOSS OF COMPRESSOR STATUS
INDICATION HAVE ADEQUATE CAPA-  LIGHTS ON BD-A
CITY
TSW-SV-1B  PLANT SERVICE WATER TSW~SV-1B DISABLED  LOSS OF 1 COMPRESSOR LOSS OF COMPRESSOR STATUS -
TO CAS-C-1B (CLOSES IP OPEN) CAS-C-1B LIGHTS ON BD-A
**STANDBY COMPRESSION WILL . :
START WHEN PRESSURE DROPS | -
TO 90 PSIG. THIS WILL ,3
ANKUNCIATE IN THE CONTROL i
ROOM, :
IF BKRS TRIPS DUE TO A *
GROUND OR OVERLOAD THIS
WILL BE ANNUNCIATED,
HC-TA-A 1  PRA-FN-1A  SW-HVAC FAN DISABLED SSW A PRA-FN-1A PWR L0SS,  NOTE 1,
LOOP LOSS SSW A QUT OF SERVICE,
PP-7A-G SW-SUPV CONTROL LOSS OF SSW LOOP STANDBY SY A SUPV

SYSTEM TROUBLE
SSH A-005
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APPENDIX 'B? CROUP - SHEET 66 yl66 « o [
1)

-

+ WNPP~2 COLD SHUTDOWN SYSTEMS ~ MISCELLANEOUS
- : r - 4
' BUS BUS DEVICE DEVICE PRIMARY PRIMARY _ .
- NUMBER DIV HUMBER DESCRIPTION EFFECT ON DEVICE EFFECT ON SYSTEM . ALARM POINT N
‘ HC-8A-A 2 PRA-FN-1B SW-HVAC PAN DISABLED SSW B PRA-FN-ITS PWR LOSS  NOTE 1. '
LOOP LOSS SSW B OUT OF SERVICE,

S !
o 3
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