T11.0 LOSS OF FUNCTION DIAGRAMS

A. Purpose

Loss of Function Diagrams (LFDs) provide a means for evaluating the affects of the
loss of one or more instrument channels on the capability of the associated
instrument logic to perform its intended safety function. In fulfilling this purpose, the
LFDs provide the following:

The number of channels associated with a given instrument function.
The configuration of the instrument channels in the trip systems.

The number and combinations of channels required to be operable in order for
instrument function capability to be maintained.

B. General Rules for Use:

LFDs are “channel-based,” that is, they are designed to be used to determine
instrument function capability given a loss of one or more channels. For the
purposes of determining loss of function, the LFDs show what constitutes a
channel. However, in identifying the beginning and end of a channel for the
purpose of determining channel functional test scope, the LFD should not be
used for this purpose; instead, the TRM definition “Channel Functional Test
Scope” should be used.

As in typical elementary logic, the energy trace is from the sensor to the actuated
device. Consequently, inoperability of a component in the energy trace can
directly or indirectly affect the ability of a downstream component in the trace to
function. However, the opposite is not always true; that is, the downstream
component since it does not provide input to the upstream component does not
affect the ability of the upstream component to function. As such, loss of a
component anywhere other than in the channel cannot in all cases be traced
back to evaluate the affect of the loss on a channel(s). Consequently, since the
LFDs are “channel-based,” in such cases, the LFD cannot be used to determine
instrument function capability. Instead, the elementary logic must be consulted
to determine the affect of the loss on the supported system.

LFDs are designed to be used with the instrumentation specifications found in
the Technical Specifications, the TRM, and the ODCM. Typically, an LFD is
provided for each instrumentation specification line item. However, some
instruments provide more than one instrument function and an LFD may not
provide sufficient information to ascertain all of the functions provided by the
instrument. In order to identify all instrument functions performed by a particular
instrument, Table 10.1-1, Master Equipment Cross Reference, Sorted by MPL,
must be consulted. For a given MPL, this sort will identify all LFDs for the
instrument functions that are served by the instrument.

The complete logic from sensor to the actuation logic/actuated device is not
reflected in the LFDs. A dashed line is used to denote cases where the logic
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was not included. Elementary diagrams used to develop the LFD are referenced
on the LFD in the event information on the omitted logic is needed.

e The drawings show the channels and the trip logics associated with a particular
instrument function and how the channels and the trip logics are related in the
trip systems.

e The LFDs are ordered alphabetically by the system abbreviation and then
sequentially by the sketch number.

e The LFD sketches are condensed elementaries and, therefore, the same rules of
use that apply to elementaries also apply to the LFDs.

e The loss of function statement typically found at the bottom of the LFD identifies
the channel combinations required to be operable in order for instrument function
capability as defined in the instrumentation specification to be maintained. In
some cases, the associated instrument specification contains an action
statement that requires tripping the inoperable channel within a prescribed period
of time. The LFD takes credit for this requirement in that it specifies for these
cases that in order for instrument function to be maintained, the prescribed
combinations of channels must be either operable or maintained in the tripped
condition.

e The following is a list of abbreviations and their meanings used in the drawings
that may be unfamiliar to the user:

AU - Alarm Unit

EPM - RPS Electric Power Monitoring
ITU - Indicating Trip Unit

LRM - Log Radiation Monitor

MTU - Master Trip Unit

PRM - Process Radiation Monitoring
PS - Pressure Switch

RWLH - Reactor Water Level High
RIS - Radiation Indicating Switch
SAU - Single Alarm Unit

STU - Slave Trip Unit
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Diagram No.

LFD-1-CRB-01
(1 sheet)

LFD-1-CRB-02
(1 sheet)

LFD-1-CRB-03
(1 sheet)

LFD-1-CRB-04
(1 sheet)

LFD-1-CRB-05
(1 sheet)

LFD-1-CRB-06
(1 sheet)

LFD-1-CRB-07
(1 sheet)

LFD-1-CRB-08
(1 sheet)

LFD-1-CRB-09
(1 sheet)

LFD-1-CRB-10
(1 sheet)

LFD-1-CRB-11
(1 sheet)

LFD-1-CRB-12
(1 sheet)

LFD-1-CRB-13
(1 sheet)

LFD-1-CRB-14
(1 sheet)

LFD-1-CRB-15
(1 sheet)

HATCH UNIT 1 TRM

T11.0 LOSS OF FUNCTION DIAGRAMS

LIST OF DIAGRAMS

Title

TS 3.3.2.1-1, Item 1.a, Control Rod Block, Rod Block
Monitor, Low Power Range - Upscale

TS 3.3.2.1-1, Iltem 1.b, Control Rod Block, Rod Block
Monitor, Intermediate Power Range - Upscale

TS 3.3.2.1-1, Item 1.c, Control Rod Block, Rod Block
Monitor, High Power Range - Upscale

TS 3.3.2.1-1, Item 1.d, Control Rod Block, Rod Block
Monitor - Inop

TS 3.3.2.1-1, Item 1.e, Control Rod Block, Rod Block
Monitor - Downscale

N/A

TS 3.3.2.1-1, Item 2, Control Rod Block, Rod Worth
Minimizer

TS 3.3.2.1-1, Item 3, Control Rod Block, Reactor
Mode Switch - Shutdown Position

TRM T3.3.2-1, Item 1.a, Control Rod Block
Instrumentation, SRM - Detector Not Full In

TRM T3.3.2-1, ltem 1.b, Control Rod Block
Instrumentation, SRM - Upscale

TRM T3.3.2-1, ltem 1.c, Control Rod Block
Instrumentation, SRM - Inoperative

TRM T3.3.2-1, Item 1.d, Control Rod Block
Instrumentation, SRM - Downscale

TRM T3.3.2-1, Item 2.a, Control Rod Block
Instrumentation, IRM - Detector Not Full In

TRM T3.3.2-1, ltem 2.b, Control Rod Block
Instrumentation, IRM - Upscale

TRM T3.3.2-1, ltem 2.c, Control Rod Block
Instrumentation, IRM - Inoperative
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List of Diagrams (Continued)

Diagram No.

LFD-1-CRB-16
(1 sheet)

LFD-1-CRB-17
(1 sheet)

LFD-1-CRB-18
(1 sheet)

LFD-1-CRB-19
(1 sheet)

LFD-1-CRB-20
(1 sheet)

LFD-1-CRB-21
(1 sheet)

LFD-1-CRB-22
(1 sheet)
LFD-1-CRB-23
(1 sheet)

LFD-1-ECCS-01
(1 sheet)

LFD-1-ECCS-02
(1 sheet)

LFD-1-ECCS-03
(1 sheet)

LFD-1-ECCS-04
(1 sheet)

LFD-1-ECCS-05
(1 sheet)

LFD-1-ECCS-06
(1 sheet)

HATCH UNIT 1 TRM

Title

TRM T3.3.2-1, Item 2.d, Control Rod Block
Instrumentation, IRM - Downscale

TRM T3.3.2-1, Item 3.a, Control Rod Block
Instrumentation, APRM - Simulated Thermal Power -
Upscale

TRM T3.3.2-1, Item 3.b, Control Rod Block
Instrumentation, APRM - Simulated Thermal Power -
Upscale (Setdown)

TRM T3.3.2-1, Item 3.c, Control Rod Block
Instrumentation, APRM - Inoperative

TRM T3.3.2-1, Item 3.d, Control Rod Block
Instrumentation, APRM - Neutron Flux - Downscale

TRM T3.3.2-1, Item 3.e, Control Rod Block
Instrumentation, APRM - Low LPRM Count

TRM T3.3.2-1, Item 3.f, Control Rod Block
Instrumentation, APRM - Reactor Recirculation Flow -
Upscale

TRM T3.3.2-1, Item 4, Control Rod Block
Instrumentation, SDV Level - High

TS 3.3.5.1-1, Item 1.a, Core Spray System
RWL - Low Low Low, Level 1

TS 3.3.5.1-1, Item 1.b, Core Spray System
Drywell Pressure - High

TS 3.3.5.1-1, Item 1.c, Core Spray System
Reactor Steam Dome Pressure - Low

TS 3.3.5.1-1, Item 1.d, Core Spray System
Core Spray Pump Discharge Flow - Low

TS 3.3.5.1-1, Item 2.a, LPCI System
RWL - Low Low Low, Level 1

TS 3.3.5.1-1, Item 2.b, LPCI System
Drywell Pressure - High
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List of Diagrams (Continued)

Diagram No.

LFD-1-ECCS-07
(1 sheet)

LFD-1-ECCS-08
(1 sheet)
LFD-1-ECCS-09
(1 sheet)

LFD-1-ECCS-10
(1 sheet)

LFD-1-ECCS-11
(1 sheet)

LFD-1-ECCS-12
(1 sheet)

LFD-1-ECCS-13
(1 sheet)

LFD-1-ECCS-14
(1 sheet)

LFD-1-ECCS-15
(1 sheet)

LFD-1-ECCS-16
(1 sheet)

LFD-1-ECCS-17
(1 sheet)

LFD-1-ECCS-18
(1 sheet)

LFD-1-ECCS-19
(1 sheet)

LFD-1-ECCS-20
(1 sheet)

LFD-1-ECCS-21
(1 sheet)

HATCH UNIT 1 TRM

Title

TS 3.3.5.1-1, Item 2.c, LPCI System
Reactor Steam Dome Pressure - Low

TS 3.3.5.1-1, Item 2.d, LPCI System
Reactor Steam Dome Pressure - Low Recirc Disch
Valve Permissive

TS 3.3.5.1-1, Item 2.e, LPCI System
Reactor Vessel Shroud, Level 0

TS 3.3.5.1-1, Item 2.f, LPCI System
LPCI Pump Start - Time Delay Relay

TS 3.3.5.1-1, Item 2.g, LPCI System
LPCI Pump Discharge Flow - Low (Bypass)

TS 3.3.5.1-1, Item 3.a, HPCI System
RWL - Low Low, Level 2

TS 3.3.5.1-1, Item 3.b, HPCI Initiation
Drywell Pressure - High

TS 3.3.5.1-1, Item 3.c, HPCI System Reactor Vessel

Water Level - High, Level 8

TS 3.3.5.1-1, Item 3.d, HPCI System
Condensate Storage Tank Level - Low

TS 3.3.5.1-1, Item 3.e, HPCI System
Suppression Pool Water Level - High

TS 3.3.5.1-1, Iltem 3.f, HPCI System
HPCI Pump Disch Flow - Low (Bypass)

TS 3.3.5.1-1, Item 4.a/5.a, ADS Trip System
RWL - Low, Low, Low - Level 1

TS 3.3.5.1-1, Item 4.b/5.b, ADS Trip System
Drywell Pressure - High

TS 3.3.5.1-1, Item 4.c/5.c, ADS Trip System
ADS Initiation Timer

TS 3.3.5.1-1, Item 4.d/5.d, ADS Trip System
RWL - Low, Level 3 (Confirmatory)
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List of Diagrams (Continued)

Diagram No.

LFD-1-ECCS-22
(1 sheet)

LFD-1-ECCS-23
(1 sheet)

LFD-1-ECCS-24
(1 sheet)

LFD-1-ECCS-25
(1 sheet)

LFD-1-ECCS-26
(1 sheet)

LFD-1-ECCS-27
(1 sheet)

LFD-1-ECCS-28
(1 sheet)

LFD-1-ECCS-29
(1 sheet)

LFD-1-EPM-01
(1 sheet)

LFD-1-LLS-01
(2 sheets)

LFD-1-LLS-02
(2 sheets)

LFD-1-LLS-03
(2 sheets)

LFD-1-LOP-01
(3 sheets)

LFD-1-LOP-02
(3 sheets)

HATCH UNIT 1 TRM

Title

TS 3.3.5.1-1, Item 4.e/5.e, ADS Trip System
Core Spray Pump Discharge Press - High

TS 3.3.5.1-1, Item 4.f/5.f, ADS Trip System
LPCI Pump Discharge Pressure - High

TS 3.3.5.1-1, Item 4.g/5.g, ADS Trip System
ADS Low Water LVL Actuation Timer

TRM T3.3.5-1, ltem 2, HPCI Turbine Trip
HPCI Turbine Exhaust Pressure - High

TRM T3.3.5-1, Item 3, HPCI Turbine Trip HPCI Pump
Suction Pressure - Low

TRM T3.3.5-1, ltem 5, RCIC Turbine Trip
RCIC Turbine Exhaust Pressure - High

TRM T3.3.5-1, Item 6, RCIC Turbine Trip
RCIC Pump Suction Pressure - Low

TRM T3.3.5-1, ltems 7.a and 7.b, RCIC Pump
Discharge Flow - High, Low

TS 3.3.8.2, RPS Electric Power Monitor Trips

TS 3.3.6.3-1, Item 1, Low-Low Set Instrumentation -
Reactor Steam Dome Pressure - High

TS 3.3.6.3-1, Iltem 2, Low-Low Set Instrumentation -
Low-Low Set Pressure Setpoints

TS 3.3.6.3-1, Item 3, Low-Low Set Instrumentation -
Tailpipe Pressure Switch

TS 3.3.8.1-1, Items 1.a and 1.b, 4.16 kV Emergency
Bus, Loss of Voltage and Time Delay

TS 3.3.8.1-1, Items 2.a and 2.b, 4.16 kV Emergency
Bus, Degraded Voltage and Time Delay
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List of Diagrams (Continued)

Diagram No.

LFD-1-LOP-03
(1 sheet)

LFD-1-MCREC-01
(1 sheet)

LFD-1-MCREC-02
(1 sheet)
LFD-1-MCREC-03
(1 sheet)

LFD-1-MCREC-04
(1 sheet)

LFD-1-MCREC-05
(1 sheet)

LFD-1-MCREC-06
(1 sheet)
LFD-1-MSLR-01
(2 sheets)

LFD-1-PCIS-01
(2 sheets)

LFD-1-PCIS-02
(2 sheets)

LFD-1-PCIS-03
(2 sheets)

LFD-1-PCIS-04
(2 sheets)

LFD-1-PCIS-05
(2 sheets)

HATCH UNIT 1 TRM

Title

TS 3.3.8.1-1, Items 3.a and 3.b, 4.16 KV Emergency
Bus, Degraded Voltage Annunciation and Time Delay

TS 3.3.7.1, MCREC System Initiation
Control Room Air Inlet Radiation - High

TRM T3.3.7-1, ltem 1, MCREC System
Instrumentation, Reactor Vessel Water Level - Low
Low Low, Level 1

TRM T3.3.7-1, Iltem 2, MCREC System
Instrumentation, Drywell Pressure - High

TRM T3.3.7-1, Iltem 3, MCREC System
Instrumentation, Main Steam Line Flow - High

TRM T3.3.7-1, Iltem 4, MCREC System
Instrumentation, Refueling Floor Area Radiation - High

TRM T3.3.7-1, Iltem 5, MCREC System
Instrumentation, Main Control Room Intake Radiation -
Downscale

TRM T3.3.11, Main Steam Line Radiation High - High

TS 3.3.6.1-1, Item 1.a, Main Steam Line Isolation -
Reactor Vessel Water Level - Low Low Low, Level 1

TS 3.3.6.1-1, Item 1.b, Main Steam Line Isolation -
Main Steam Line Pressure - Low

TS 3.3.6.1-1, Item 1.c, Main Steam Line Isolation -
Main Steam Line Flow - High

TS 3.3.6.1-1, Item 1.d, Main Steam Line Isolation -
Condenser Vacuum - Low

TS 3.3.6.1-1, Item 1.e, Main Steam Line Isolation -
Main Steam Tunnel Temperature - High
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List of Diagrams (Continued)

Diagram No.

LFD-1-PCIS-06
(4 sheets)

LFD-1-PCIS-07
(1 sheet)

LFD-1-PCIS-08
(1 sheet)

LFD-1-PCIS-09
(1 sheet)

LFD-1-PCIS-10
(1 sheet)

LFD-1-PCIS-11
(1 sheet)

LFD-1-PCIS-12
(1 sheet)

LFD-1-PCIS-13
(1 sheet)

LFD-1-PCIS-14
(1 sheet)

LFD-1-PCIS-15
(1 sheet)

LFD-1-PCIS-16
(1 sheet)

LFD-1-PCIS-17
(1 sheet)

LFD-1-PCIS-18

LFD-1-PCIS-19
(1 sheet)

HATCH UNIT 1 TRM

Title

TS 3.3.6.1-1, Item 1.f, Main Steam Line Isolation -
Turbine Building Area Temperature - High

TS 3.3.6.1-1, Item 2.a, Primary Containment Isolation,
Reactor Vessel Water Level - Low, Level 3

TS 3.3.6.1-1, Item 2.b, Primary Containment Isolation,
Drywell Pressure - High

TS 3.3.6.1-1, Item 2.c, Primary Containment Isolation,
Drywell Radiation - High

TS 3.3.6.1-1, Item 2.d, Primary Containment Isolation,
Reactor Building Exhaust Radiation - High

TS 3.3.6.1-1, Item 2.e, Primary Containment Isolation,
Refueling Floor Exhaust Radiation - High

TS 3.3.6.1-1, Item 3.a, HPCI System lIsolation - HPCI
Steam Line Flow - High

TS 3.3.6.1-1, Item 3.b, HPCI System Isolation - HPCI
Steam Supply Line Pressure - Low

TS 3.3.6.1-1, Item 3.c, HPCI System Isolation - HPCI
Turbine Exhaust Diaphragm Pressure - High

TS 3.3.6.1-1, Item 3.d, HPCI System Isolation -
Drywell Pressure - High

TS 3.3.6.1-1, Item 3.e, HPCI System Isolation - HPCI
Pipe Penetration Room Temperature - High

TS 3.3.6.1-1, Items 3.f and 3.g, HPCI System Isolation

- Suppression Pool Area Ambient Temperature - High,
and Suppression Pool Area Temperature - Time Delay
Relays

N/A
TS 3.3.6.1-1, Items 3.h and 3.g, HPCI System
Isolation - Suppression Pool Area Differential

Temperature - High, and Suppression Pool Area
Temperature - Time Delay Relays
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List of Diagrams (Continued)

Diagram No.

LFD-1-PCIS-20
(1 sheet)

LFD-1-PCIS-21
(1 sheet)

LFD-1-PCIS-22
(1 sheet)

LFD-1-PCIS-23
(1 sheet)

LFD-1-PCIS-24
(1 sheet)

LFD-1-PCIS-25
(1 sheet)

LFD-1-PCIS-26

LFD-1-PCIS-27
(1 sheet)

LFD-1-PCIS-28
(1 sheet)

LFD-1-PCIS-29
(1 sheet)

LFD-1-PCIS-30
(2 sheets)

LFD-1-PCIS-31
(1 sheet)

LFD-1-PCIS-32
(1 sheet)

LFD-1-PCIS-33
(1 sheet)

HATCH UNIT 1 TRM

Title Revision No.

TS 3.3.6.1-1, Item 3.i, HPCI System lIsolation -
Emergency Area Cooler Temperature - High

TS 3.3.6.1-1, Item 4.a, RCIC System Isolation
RCIC Steam Line Flow - High

TS 3.3.6.1-1, Item 4.b, RCIC System Isolation
RCIC Steam Supply Line Pressure - Low

TS 3.3.6.1-1, Item 4.c, RCIC System Isolation
RCIC Turbine Exhaust Diaphragm Pressure - High

TS 3.3.6.1-1, Item 4.d, RCIC System Isolation
Drywell Pressure - High

TS 3.3.6.1-1, Items 4.e and f, RCIC System Isolation

RCIC Suppression Pool Ambient Area Temperature -

High, and Suppression Pool Area Temperature - Time
Delay Relays

N/A

TS 3.3.6.1-1, ltems 4.f and g, RCIC System Isolation
Suppression Pool Area Temperature Time Delay
Relays, and RCIC Suppression Pool Area Differential
Temperature - High

TS 3.3.6.1-1, Iltem 4.h, RCIC System Isolation
Emergency Area Cooler Temperature - High

TS 3.3.6.1-1, ltem 5.a, RWCU System Isolation
Area Temperature - High

TS 3.3.6.1-1, Item 5.b, RWCU System Isolation
Area Ventilation Differential Temperature - High

TS 3.3.6.1-1, Item 5.c, RWCU System Isolation
SLC System Initiation

TS 3.3.6.1-1, Item 5.d, RWCU System Isolation
Reactor Vessel Water Level - Low Low, Level 2

TS 3.3.6.1-1, Iltem 6.a, RHR SDC System Isolation,
Reactor Steam Dome Pressure - High
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List of Diagrams (Continued)

Diagram No.

LFD-1-PCIS-34
(1 sheet)

LFD-1-PRM-01
(1 sheet)

LFD-1-PRM-02
(1 sheet)

LFD-1-PRM-03
(1 sheet)

LFD-1-PRM-04
(1 sheet)

LFD-1-PRM-05
(1 sheet)

LFD-1-RCIC-01
(1 sheet)

LFD-1-RCIC-02
(1 sheet)

LFD-1-RCIC-03
(1 sheet)

LFD-1-RCIC-04
(1 sheet)

LFD-1-RPS-01
(1 sheet)

LFD-1-RPS-02
(1 sheet)

LFD-1-RPS-03
(1 sheet)

HATCH UNIT 1 TRM

Title

TS 3.3.6.1-1, Iltem 6.b, RHR SDC System Isolation,
Reactor Vessel Water Level - Low, Level 3

ODCM 2-1, Item 1, Liquid Radwaste Effluent Line
Radiation High

ODCM 3-1, Item 1.a, Reactor Building Vent Stack
Monitoring System, Radiation High

TRM T3.3.8-1, Item 1, Offgas System Isolation
Post-Treatment Radiation Upscale

TRM T3.3.8-1, Item 2, Offgas System Isolation
Post-Treatment Radiation Monitor Downscale

ODCM 3-1, Item 3.a, Main Stack Monitoring System,

Noble Gas Activity Monitor

TS 3.3.5.2-1, Item 1, RCIC System
Reactor Vessel Water Level - Low Low, Level 2

TS 3.3.5.2-1, Item 2, RCIC System
Reactor Vessel Water Level - High, Level 8

TS 3.3.5.2-1, Item 3, RCIC System
Condensate Storage Tank Level - Low

TS 3.3.5.2-1, Iltem 4, RCIC System
Suppression Pool Water Level - High

TS 3.3.1.1-1, ltem 1.a, Reactor Protection System
Instrumentation - IRM Neutron Flux - High

TS 3.3.1.1-1, Iltem 1.b, Reactor Protection System
Instrumentation - IRM Inop

TS 3.3.1.1-1, ltem 2.a, Reactor Protection System

Instrumentation - APRM Neutron Flux - High
(Setdown)
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List of Diagrams (Continued)

Diagram No.

LFD-1-RPS-04
(1 sheet)

LFD-1-RPS-05
(1 sheet)

LFD-1-RPS-06
(1 sheet)

LFD-1-RPS-07
(1 sheet)

LFD-1-RPS-07a
(1 sheet)

LFD-1-RPS-08
(1 sheet)

LFD-1-RPS-09
(1 sheet)

LFD-1-RPS-10
(1 sheet)

LFD-1-RPS-11
(1 sheet)

LFD-1-RPS-12
(1 sheet)

LFD-1-RPS-13
(1 sheet)

LFD-1-RPS-14
(1 sheet)

LFD-1-RPS-15
(1 sheet)

HATCH UNIT 1 TRM

Title

TS 3.3.1.1-1, Item 2.b, Reactor Protection System
Instrumentation - Simulated Thermal Power -High

TS 3.3.1.1-1, Item 2.c, Reactor Protection System
Instrumentation - Neutron Flux - High

TS 3.3.1.1-1, Item 2.d, Reactor Protection System
Instrumentation - APRM Inop

TS 3.3.1.1-1, Item 2.e, Reactor Protection System
Instrumentation - APRM Two-out-of-Four Voter Circuit

TS 3.3.1.1-1, Item 2.f, Reactor Protection System
Instrumentation - OPRM Upscale

TS 3.3.1.1-1, Item 3, Reactor Protection System
Instrumentation - Reactor Vessel Steam Dome
Pressure - High

TS 3.3.1.1-1, Item 4, Reactor Protection System
Instrumentation - Reactor Vessel Water Level - Low,
Level 3

TS 3.3.1.1-1, Item 5, Reactor Protection System
Instrumentation - Main Steam Isolation Valve - Closure

TS 3.3.1.1-1, Item 6, Reactor Protection System
Instrumentation, Drywell Pressure - High

TS 3.3.1.1-1, Item 7.a, Reactor Protection System
Instrumentation - Scram Discharge Volume Water
Level - High, Resistance Temperature Detector

TS 3.3.1.1-1, Item 7.b, Reactor Protection System
Instrumentation - Scram Discharge Volume Water
Level - High, Float Switch

TS 3.3.1.1-1, Item 8, Reactor Protection System
Instrumentation - Turbine Stop Valve - Closure

TS 3.3.1.1-1, Item 9, Reactor Protection System

Instrumentation - Turbine Control Valve Fast Closure,
Trip Oil Pressure - Low
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List of Diagrams (Continued)

Diagram No. Title Revision No.
LFD-1-RPS-16 TS 3.3.1.1-1, Iltem 10, Reactor Protection System
(1 sheet) Instrumentation, Reactor Mode Switch - Shutdown
Position
LFD-1-RPS-17 TS 3.3.1.1-1, Iltem 11, Reactor Protection System
(1 sheet) Instrumentation, Manual Scram
LFD-1-RPS-18 TS SR 3.3.1.1.11, Reactor Protection System 33
(1 sheet) Instrumentation Bypass, Items 8 and 9
LFD-1-RPT-01 TS 3.3.4.1.a.1, EOC-RPT, TSV Closure
(1 sheet)
LFD-1-RPT-02 TS 3.3.4.1.a.2, EOC-RPT, TCV Fast Closure
(1 sheet)
LFD-1-RPT-03 TS 3.3.4.2.a, Reactor Vessel Water Level - 6
(1 sheet) ATWS-RPT Level
LFD-1-RPT-04 TS 3.3.4.2.b, ATWS-RPT, Reactor Steam Dome
(1 sheet) Pressure - High
LFD-1-RPT-05 TS SR 3.3.4.1.2, EOC-RPT Instrumentation 33
(1 sheet) Bypass Below 28 Percent Power

LFD-1-RWLH-01 TS 3.3.2.2, Feedwater and Main Turbine Trip

(1 sheet) High Water Level Instrumentation

LFD-1-SCIS-01 TS 3.3.6.2-1, Iltem 1, Reactor Vessel Water Level -

(1 sheet) Low Low, Level 2

LFD-1-SCIS-02 TS 3.3.6.2-1, Iltem 2, Drywell Pressure - High

(1 sheet)

LFD-1-SCIS-03 TS 3.3.6.2-1, Iltem 3, Secondary Containment Isolation
(1 sheet) Reactor Building Exhaust Radiation - High
LFD-1-SCIS-04 TS 3.3.6.2-1, ltem 4, R/F Exhaust

(1 sheet) Radiation - High

HATCH UNIT 1 TRM T 11.0-x Revision 33



TRIP SYSTEM "A" TRIP SYSTEM "B"

TTTT T
i Ce
W )
L )

' 2
]
!
23
bhﬂ
IR

L e e— -:— —————— I g VI S —
; Actuation Logic
Contactssl Open to
Actuate Control Rod | _ _ _ _ _ . __________ L K1
Withdrawal Block I
(Typical of 4) K2
T
4
Activates a Control Rod
Withdrawal Block

In order to maintain Control Rod WlthdrawalBlock capablllty on an RBMLow Power Range -
Upscale condition, one channel must be operable or maintained in the tripped condition.

LFD-1-CRB-01
Elem. Ref. , TS 3.3.2.1-1, Ttem l.a
H-17828 Control Rod Block,
1-17831 Rod Block Monitor
.. H-44709 v ]9 Low Power
 H-44710 Prepared By: ) Range - Upscale



TRIP SYSTEM "A"™

TRIP SYSTEM "B"

Contacts Open to
Actuate Control Rod | _ _ & @ o e e e oo - 1 K1
Withdrawal Block I
(Typical of 4) K2
4
Activates a Control Rod
Withdrawal Block
Minimum nnel ir for m

itiation bility;

In order to maintain Control Rod Withdrawal Block capability on an RBM Intermediate Power
Range - Upscale condition, one channel must be operable or maintained in the tripped condition.

Elem. Ref.
H-17828
#1-17831
H-44709
H-44710
H-44713

LFD-1-CRB-02

Prepared By:

Reviewed By:

TS 3.3.2.1-1,Item 1.b
Control Rod Block,
Rod Block Monitor
Intermediate Power
Range - Upscale

F

TRM Rev. 12




TRIP SYSTEM "A" TRIP SYSTEM "B"

|
| |
| |
| |
| |
| |
: |
| g :
I i%ﬁ“é i |
| |
| |
| |
| |
| |
| |
| |

i |

5'5 '

oy 1

NN AN -

o) \

oy |

=ay

— A

=y |

B

—_
1 .
; Actuation Logic
Contactsl Open to
Actuate ControlRod | _ _ . - _ . ___._-_-. 1 K1
" Withdrawal Block I
(Typical of 4) K2
T
s 4
Activates a Control Rod
Withdrawal Block

Minimum Channel Requirements for System Initiation Capability:
In order to maintain Control Rod Withdrawal Block capability on an RBM High Power Range -
Upscale condition, one channel must be operable or maintained in the tripped condition.

LFD-1-CRB-03
Elem. Ref. TS 3.3.2.1-1, Item 1.c
**17828 Control Rod Block,
#17831 Rod Block Monitor
H-44709 High Power
H-44710 Prepared By: _.J\%g_ Range - Upscale
H-44713 Reviewed BY%’!M; TRM Rev. 12




TRIP SYSTEM "A" TRIP SYSTEM "B"

T T T T
5o !
W ]
—t ]

- 1 ]
]
]
!
o O
—Ml
o o—

|
|
|
|
|
|
l
|
|
: Trip Logi
|
|
|
|
|

Contacts Open to
Actuate ControlRod | _ _ _ _ _ ___________ 1 K1
Withdrawal Block I
_(Typical of 4) K2
T
v
Activates a Control Rod
Withdrawal Block
Minimum Channel Reguirements for System Initiation bility:

In order to maintain Control Rod Withdrawal Block capability on an RBM Inoperable condition, one
channel must be operable or maintained in the tripped condition.

Elem. Ref. LFD-1-CRB-04
H-17828 TS 3.3.2.1-1, Item 1.d
-17831 Control Rod Block,
H-44709 Rod Block Monitor

H-44710 Prepared By: %&_ Inop
H-44713 Reviewed By:QM—‘T’—- TRM Rev. 12




TRIP SYSTEM "A" TRIP SYSTEM "B"
. Channel B Channel

|
|
|
|
|
|
|

; $ en: :

+1C51B: !

K2 1 I
|
|
|
|
|
|
|

|

|

|

l

|

|

|

|

L kL
: Trip Logic
|

|

|

|

|

Trip Logic

]
'
t
t
1

1

! K614A,
Al nlalie K2 '
[ !

1

| I
| I
| I
| I
| I
| I
| |
| il Sy 1857 |
| E 1csu$ e |
'K2 X
| I
| I
| |
| I
| |
| I
| I

Contacts Open to
Actuate Control Rod | _ _ _ _ _ e mmm e e —m e L K1
Withdrawal Block I
(Typical of 4) K2
. v
Activates a Control Rod
Withdrawal Block

Minimum Channel Requirements for System Initiation Capability:
In order to maintain Control Rod Withdrawal Block capability on an RBM Downscale condition, one
channel must be operable or maintained in the tripped condition.

Elem. Ref. LFD-1-CRB-05
Y-17828 TS 3.3.2.1-1, Item l.e
1-17831 Control Rod Block,

H-44709 Vo Rod Block Monitor -

H-44710 Prepared By: ﬁ Downscale
H-44713 Reviewed By: ™ TRM Rev. 12
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LFD-1-CRB-06

Prepared By: N/A

N/A

Reviewed By: N/A

TRM Rev. |2




TRIP SYSTEM

Rod
Worth
Minimizer
1C11-J600

1IC11- < ____d..___.
J601-K1

Activates a Control Rod
Withdrawal Block

Minimum CI | Requi for S Initiation Capability:
In order to maintain Control Rod Withdrawal Block capability associated with the Rod Worth
Minimizer, one channel must be operable or maintained in the tripped condition.

LFD-1-CRB-07
TS 3.3.2.1-1, Item 2
Elem. Ref. Control Rod Block,
H-17831 Prepared By: W _Rod Worth Minimizer
H-17117 Reviewed ByT ¢ & Rev. 0 12/8/9




TRIP SYSTEM'A"  _ TRIP SYSTEM 'B' _
Channel B Channel
A B

Reactor Mode Switch

1C71A-S1 1C71A-S1

I
I
I
Reactor Mode Switch I
I
I

13¢ ol |

_________

|

—
I
I
I
|
|
I
| 5T
I
I
I
I
I
I
|
I
I

| - I -
: Actuation Logic
Contactsl Open to
Actuate ControlRod | _ _ __ ____________ L K1
Withdrawal Block I
(Typical of 4) K2
T
v
Activates a Control Rod
Withdrawal Block

Minimum Channel Requirements for System Initiation Capability:

In order to maintain Control Rod Withdrawal Block capability on Reactor Mode Switch in
Shutdown, one channel must be operable or maintained in the tripped condition.

LFD-1-CRB-08
TS 3.3.2.1-1, Item 3
Control Rod Block,
Reactor Mode Switch -
Elem. Ref. _ , | Shutdown Position
H-17828 Prepared By: %QJM/
H-17831 Reviewed By, I {7 Laen [ Rev, 0 12/8/9.




Trip System "A"

1C51C-
K9C

Minimum

Trip Logic

e .

Trip System "B"

1C51C-
K9D

Trip Logic

1C51C-

K9D T
|

lC51AC-|—

Contact bpcns
with Detector Not
Full In (Typical $ IC11-
of 4) K2
O
Actuation Logic
Ki ‘l'_'____.J Contact Opens
T To Activate
K2 Block
T (Typical of 2)
I
Activates a Control Rod
Withdrawal Block

Cl IR for System Initiation Capabil
In order to maintain Control Rod Withdrawal Block capability on an SRM detector-not-full-in
condition, one channel must be functional or maintained in the tripped condition.

Elem. Ref.
H-17122
H-17123
H-17175
H-17828
H-17831

LFD-1-CRB-09
TRMT3.3.2-1,Item 1.a
Control Rod Block

Prepaed By: el O

Instrumentation, SRM -

Detector Not Full In .
TRM REV. 60




Trip System "A" Trip System "B"

p p
Unit Z2C, Unit Z2D,
I E K4 Trp
| L Tp;ns 2!
I ricsiiLTTT
I 1 K4 Tnp ]
X Unit Z2B,
| T .
Contact Opens I
on SRM Upscale
(Typical of 4) | 1C11-
K2
__________ S
Actuation Logic
K1 J:: _____ Contact Opens
T To Activate
K2 Block
T (Typical of 2)
I
|
. 4
Activates a Control Rod
Withdrawal Block

In order to maintain Control Rod Withdrawal Block capablllty on an SRM upscale condmon one
channel must be functional or maintained in the tripped condition.

LFD-1-CRB-10
Elem. Ref. TRM T3.3.2-1, Ttem 1.b
H-17167 Control Rod Block
H-17175 Instrumentation,
H-17828 Prepucd By: £ |GRM - Upscale
H-17831 Reviewed Byézé,L_ TRM REYV. 60




__ TrpSystem’A" __ __ Tip System'B" __
I
I

-
I I
| Channels |
| B |
I S

I 1C51- I
I I
} |
I |
"""""" ' |"' TTTTTS i
' I| Vo : |
S | 4 1Ies , . I
Trip ! | p ! , K1 (Tp
o bmezze b Unitz2B L UmzaDi
II Trip Logic |
""""""""" ' | p1cs1- L7
' I I ! Kl Tmp ) I
: | . ; Unit 22D, |
- Tt |
' | v Kl Tmp o
______ ! II ... qUnitZ2B; |
: |
Contact Opens Il I
SRM
I):opemtive I| $ ICl11- I
(Typical of 4) |L K2 |
Actuation Logic
Kl-l_-________I Contact Opens
T To Activate
K2 Block
T (Typical of 2)
;
Activates a Control Rod
Withdrawal Block

. . o itiati dity
In order to maintain Control Rod Withdrawal Block capability on an SRM inoperative condition, one
channel must be functional or maintained in the tripped condition.

LFD-1-CRB-11

TRM T3.3.2-1, Item I .c
Elem. Ref. ’
Hftlx!ns?] Control Rod Block
H-17175 Instrumentation, SRM -
H-17828 Prepared By: _ZA_L Inoperative
H-17831 Reviewed Byé‘ ?‘A-,L TRM REY. 60




K2 Tvip

A 4
Activates a Control Rod
Withdrawal Block

_____ 4 Unit 2D
C1csi- LT
K2 Tmp
‘ Unit Z2B ,
————— -i--_--_
|
$ 1Cl11-
K2
Actuation Logic
KlJ; _____ Contact Opens
T To Activate
K2 Block
T (Typical of 2)
1
|

Mini Cl | Requi for System Initiation Capabili
In order to maintain Control Rod Withdrawal Block capability on an SRM downscale condition, one
channel must be functional or maintained in the tripped condition.

LFD-1-CRB-12

TRM T3 3.2-1, lem 1.~
Elem, Ref. Control Rod Block
H-17175 . Instrumentation, SRM -
H-17828 PropusdBy: Lo | Downscale
H-17831 Reviewed By 222c ¢/ | TRM REV. 60




Trip System "A" Trip System "B"
__________ —— =
| " |
| Channels 1 Channels |
| Ala Als A2a A2s || Bla Bls B2a B2s |
BHEE® | E®D® !

. - | - -

: I |
| |I |
| |I |
| |
| 1c516>> 10516 10516 1C51C- ||1cs1c 1C51C-> 1651C-> 1C51C- |
| KE K9J ¢ K9G KL | KF KK keH koM
| Trip Logic :| Trip Logic |
| 1C51C-J.__—: vicsic- LT :I|;— ------ If(}:ésgiaé-: :——_J. 1C51C |
! K9 | - K9H
| o T I o TFromTrip : I:me'l‘n‘pT p T I
l b | System"B" ! | 1 System *A") v | |
| icsiced | ohicsic L I Licsic: | Licsic.
K9) ' K9K ] g KoL | KM
T B o
| e S |
| | . | |
en withDetectquot I 1C11 I
I X1 Full In (Typical I K2
of 8) IL I
b — - - e — ——— L e
Actuation Logic
k1L — — — _ {contact Opens
T To Activate
K2 Block
T (Typical of 2)
I
1
Activates a Control Rod
Withdrawal Block
ini h i

In order to maintain Control Rod Withdrawal Block capability on an IRM not full in condition, one

channel must be functional or maintained in the tripped condition.

Eiem. Ref. LFD-1-CRB-I3
H-17124 TRM 13351 Tem 23
H-17125 Control Rod Block
H-17175 Instrumentation, IRM -
H-17828 PrepurcdBy: 2 €| Detector Not Full In
H-17831 Reviewsd By %): 2° [T TRM REV. 60




Channels

B 1s B2A B2B

Bla

1 | K . |
Lo _TopUnitZ2Ah________ Trip Unit Z2 '| ................... I
| Trip Logic ... TrplLogic |
| res- LT " 1C51- L Trip Unitz2B | FomTrp L 1C51-+ 1 1.l 1c51- ¢
Kz Tro 1 Kw TmeTnp | System A" T K32 Vo T o2 1
I 1esi- Lo | T J_-__, :IE 1 1cs1- ! 1l oges.
K2 T K2 T o fmpUmirz2c]_ X321y T KS2 |
I:Jﬁpyx_ﬁzzz_q_: Wi : || _____ s PER otz |
| | X I
Contact Opens II I
I on IRM Upscale I I
| G (Gl
o e o — — IL __________ |
Actuation Logic
Kl"—‘- _____ Contact Opens
I To Activate
K2 Block
T (Typical of 2)
v
Activates a Control Rod
Withdrawal Block

In order to maintain Control Rod Withdrawal Block capability on an IRM upscale condition, one
channel must be functional or maintained in the tripped condition.

Elem. Ref. LFD-1-CRB-14
H-17169 TRM T3.3.2-1, Item 2.b
H-17170 Control Rod Block
H-17175 Instrumentation,
H-17828 PrepuredBy: £ C | [RM - Upscale
H-17831 Reviewsd By, 207" [~ TRM REV. 60




Trip System "A" Trip System "B"
__________ ——— s T — o
| | |
| Channels | Channels |
| Ala AIB A2A || BlA BIB B2A 28 |
| El:{sl:lI 1c51 1c51 |
| K601A KSO]G xsom |

| | | | |
b l: B
| | | | | || | | | | |
|;----}------ H iy Akl salele 1 R i i it |
|1 1e51 1c51- E: 1C51- S 1C51- :|| 1C51-  1C51- :. 1C51- > 1C51- :
¢ K34 K54 ) K34 K54 : ! K34 K54 ( i K34 Ks4 | |
| mpvsizaan TripUpt 22C'| \. . Mo UmtZ2Bl . __ TrpUseZaD: |
T rip Logic | TrpLogic . r
I ics- L T E-lCSI lm%:pbh- E FromTrip L 1C51- 1 | "'J_ 1csl-
|: K34 TE : : K34 Tsym.n_ IE System "A -I— K34 : : -|- K34 :|
: by I ' | Lo A
T T R R 1 I II L st | lJ- 1c51-
(o KTk TR A pewmnc] Xse ) T ks
:.T!ilzgl_!iLZZA'_: L —— ; | _____ P ‘ElanmLZZD' |
| ! | |
I Contact Opens II I
I onnfMInopemiv%I I
I PO A
e - ——— f e e —— —
Actuation Logic
L _ _ __ Jcontact Opens
KlI 1 To Activate
K2 Block
T (Typical of 2
|
{
Activates a Control Rod
Withdrawal Block

M-o

In order to maintain Control Rod Withdrawal Block capability on an IRM inoperative condition, one

channel must be functional or maintained in the

Elem. Ref.
H-17169 H-17175
H-17170 H-17828
H-17171 H-17831
H-17172

tripped condition.

[LFD-1-CRB-15

TRM 13.3.2-1, Ttem 2.
Control Rod Block
Instrumentation, IRM -

Inoperative

Prepared By: 2 C

TRM REV. 60

Reviewed By: @Z /4




Trip System "A" Trip System "B"
__________ r—————=———n
| | |
| Channels | Channels |
| Ala AlB A2s A2s |: Bla BlB B2A B2B |
: I (i |
| |I |
| 1 |
| | |
| | |

| |
|
¢ 1C51- .J_“gn‘l{!ll:m From Trip | IC1- 1 | EI
E K31 Ts p ::ESystemA'!"Kn E E i-!- K31 EI
L 1cs1- J_-___ : ] Licsi.t ! 1l esie
' K51 i IFTnpUth2C ksi o LT ks
T vooT |I""""._';'._'_'__.| ‘" ‘pUni;zzD_'I
! [
hypial of 8 | cn- |
(Typi ) | 4
__________ W _ 7
Actuation Logic
Kl"l= ————— Contact Opens
ol Block
-!- (Typical of 2)
|
Activates a'Control RoT!l
Withdrawal Block

In order to maintain Control Rod Withdrawal Block capablllty on an IRM downscale condition, one

channel must be functional or maintained in the tripped condition.

Elem. Ref. LFD-1-CRB-16
H-17160 TRM 13.3.2-1, Item 2.4
H-17170 Control Rod Block
H-17175 - Instrumentation, IRM -
H-17828 PropwedBy: L2 C |1y uwmscale
H-17831 Reviewsd By:20 7 [ TRM REV. 60




Tri ip System "A"

Channels
“'—“i Al

Flou

Recirc Loop l

A2k

Trip System "B"

I Recirc Loop
Flo“ Xmitters

¥ wher Bl

Channels

Recirc Loop I
Flow Xmitters

B2 ")

"l""m‘cnl I m:m'i""
‘ - I I o

'

[
11C51B-
1 K14
)

|lCSl -K617C
12I4Vot=rMod||lc

.........

11C51-K617B
12/4 Voter Module

-------------------------------

2/4 Voter Module ! ' 2/4 Voter Module !
Jntty sy gy e
] 1 [] ]
ICSIB- g . oo I 1CSIB- '
, K4 + ICS1K617C ' , K4 }[‘ ICSIK61TD
o | 24 Voter Module ' ' | 2/4 Votar Module
______________ , L o |- 24 Voter Module 1
[)
Contact Opens on '
ICI1A -,A-Smi,";&“d L ICIIA
K1 Upscale (Typical of 4) K2
h——————————— I———————————
Actuation Logic
Kl-l; _____ Contact Opens
I To Activate
K2 Block
T (Typical of 2)
I
i
A 4
Activates a Control Rod
Withdrawal Block

. Min Cl | Requi ta for System Initiation Capability:
In order to maintain Control Rod Withdrawal Block capability on an APRM Simulated Thermal
Power Upscale condition, one channel must be functional or maintained in the tripped condition. |

LFD-1-CRB-17
et 1: For the TP Upectl micn of an APRM 1o TRM T3.3.2-1, Item 3.a
Elem. Ref. cnsdersd perate, bodof the seocisied Recre low Control Rod Block
H-17828 H-44707 Instrumentation, APRM -
H-17831 H-44708 Simulated Thermal
H-44705 H-44713: Prepured By: 7l < |Power Upscale
H-44706 Reviewed By,‘egzﬁ/ﬁ TRM REV. 60




__ Inp

Channels

Al

|

|

|

|

l

|

l

|

: csea
|
|
|
|
l
|
|
l

-----------

----------------

...... gy et

1214 Votﬁ' Modllll

!
t
CS1B-
' K14

C31-K617B

12/4 Voter Module

) y 1C31B
1CS1-K61TA ! v OKle
V4 VohrMochle: :

........ ! m—me e o ' 1C31B
ICS1K6ITC ' 'Kl
2/4 Voter Module | ) '

Contact Opens on '
APRM Simulated '
Thermal Power 2! 1C11A
Upscale (Setdown) K2
(Typical of 4)
Actuation Logic
Kl'l-=————-l Contact Opens
T To Activate
K2 Block
T (Typical of 2)
|
v
Activates a Control Rod
Withdrawal Block

l?JlVolatModlh'

74 VohrMothle:

__—Minimum Channel Requirements for System Initiation Capability:
In order to maintain Control Rod Withdrawal Block capability on an APRM Simulated Thermal

Power Upscale (Setdown) condition, one channel must be functional or maintained in the tripped

condition.

-, Elem. Ref.
A-17828 H-44707
H-17831 H-44708
H-44705 H-44713
H-44706

LFD-1-CRB-18

T3.3.2-1, Item 3.b
ontrol Rod Block
nstrumentation, APRM -
imulated Thermal

Reviewed By: @g‘ Z

PropuedBy. =2 |Power Upscale (Setdown)

TRM REV. 60




Al A2

1 1C51-K617D
12/4 Voter Module § 2/4 Votar Modulo |
.

-------------------

- -~ -——- - e - e -

5 |
\/\':“
cg
\/\;—

I
I
I
I
I
I
I
I
I
I 1 2/4 Voter Module 12/4 Vohr Modnlo
I
I
I
I
I
I
I
I

\ 1cs1e- L ' ' 1csi- L o
K2 IC51-K617TA 1 1 K2 1C51K617B 1
! 2/4 Voter Modale! ' 2/4 Voter Module
gt Ry P Suupeinnina
| 1C81B- J- ________ E _______ I ' 1csi8- L :
y K2 T ICS1.KE17C | :I v KT icnxem
b - |- 2/4 Yoter Modulo | ! e | 2/4 Voter Modulo |
]
Contact Opens on : l
APRM Inoperative |~ I
1C11A- . 1C11A-
Xi (Typical of 4) l K2
L — —— — AN NS woTERS TS S I — L S — —— — —— ——— — — —
-
Actuation Logic
Kl -I; _____ Contact Opens
I To Activate
K2 _ Block
T (Typical of 2)
|
R
Activates a Control Rod
Withdrawal Block

Mini Cl | Requi &2 for Svatem Initiation Capability:
In order to maintain Control Rod Withdrawal Block capability on an APRM Inoperative condition,
one channel must be functional or maintained in the tripped condition.

LFD-1-CRB-19
: TRM T3.3.2-}, Item 3.c
Elem. Ref. Control Rod Block
H-17828 H-44707 Instrumentation, APRM -
H-17831 H-44708 Inoperative
H-44705 H-44713 PrpwsdBy: 2l €
H-44706 Reviewed By;‘ﬁ)‘z,é _ TRM REY. 60




____________________ —_
| Channels | | Channels |
: Al A2 | : Bl B2 |
I
| e e |
. B & |
| [ : | | | : |
v oo TTITTT T I N 1 A R ' R R 1
I | 1CS1B- ' 11CS1BS ; I I 1 1CSIB- : 11CSIB: : I
| e A T B LR
' ) ' ' 1 : : [
I 1 1CS1-K617A ! \ICSLK6ITC 4 I I 11C51-K617B ' L ICHKEID ) I
| 124 Notr Module _ 12/4 Voter Modale | | | 124 Votar Module 1 { 2/4 Votar Module |
| Trip Logic || Trip Logic :
| Dlesnds | | Viess |
I : K3 1C51-K617A ! I 1 K3 1C51-K617B 1
heemem 1- 24 Votor Module | e 1- 2/4 Voter Module | |
' Do 1] e ]
| . K ICS1.K6IC I A , K ICSIKEITD
| | . 24 Votrbodue} r | i 2 VoterModue} |
I Contact Opens on I ' l l
APRM N Fl -
| oA Downscale (Typical of 4 : | ICOA l
| |
b e e e o — —— —— —— —— b e e e o o e —— ——
Actuation Logic
L __ __ [contact Opens
ki I - To Activate
K2 Block ’
T (Typical of 2)
I
I
Activates a!Control Rod
Withdrawal Block
In order to maintain Control Rod Withdrawal Block capability on an APRM Neutron Flux
Downscale condition, one channel must be functional or maintained in the tripped condition.
LFD-1-CRB-20
[TRM T3.3.2-1, ltem 3.d
Elem. Ref. Control Rod Block
H-17828 H-44707 Instrumentation, APRM -
H-17831 H-44708 Neutron Flux
| H-44705 H-44713 Prepusd By: 2 © __ |Downscale
H-44706 Reviewsd By, 2% 2 | TRM REV. 60




_ _ Trip System "A" _ _ ~ Trip System "B"

Channels
Al A2

'
11
12

et |
a [

G2
“o

) )
'\/\'.“

'

1

1

———e-

0 )

QE !

L '
"

h

1

1
|

1 2/4 Voter Module
[

I
I
I
I
|
I
I
|
I
x
| Trip Logic
I
|
I
|
I
I
I
| .

2/4 Voter Module :

-------- s
C51B-
K33

C51-K6178
/4 Voter Module

| 1C51B- + . | 1C51B % "
' K33 ICSIK617A 1 1 K33 ICS1K6ITB
! 2/4 Voter Module ' ' 2/4 Votsr Module !
] -t [ L ]
——oslIIIIIIIIC, s A
] ] ] ]
' ICSIB- g . ‘ ' 1C51B- '
, K33 ICS1K617C ' , K33 ICS1K617D
LA [ 24 Yoter Module | ' Y eee- | 24 Vorer Modulo 1
)
Contact Opens on '
APRMLowlPRM [ ~°
IC11A- . IC11A
K1 Count (Typical of 4) K2
— — ——— — —— —— —— — —— — L — T — —— — L2 L] A —— ——
Actuation Logic
K1 -l; — — — — | Contact Opens
T To Activate
K2 Block
T (Typical of 2)
|
|
b 4
Activates a Control Rod
Withdrawal Block

In order to maintain Control Rod Withdrawal Block capability on an APRM Low LPRM Count

condition, one channel must be functional or maintained in the tripped conditi

Elem. Ref.

/H-17828 H-44707
H-17831 H-44708

on.
ILLFD- 1-CRB-21

[TRM 13.3.2-1, Item 3.¢

Control Rod Block

Instrumentation, APRM -

Low LPRM Count

H-44705 H-44713 PreparcdBy: ¢ C

H-44706 : Reviewed By: 3> 52— TRM REV. 60




___ Trip System "A”

ll

—_———— — =
Vreiwow  Channels e oo |
TopA 1 _ ‘I whmmﬂT
w : A 1 A2 ﬂmn-r«uqc I
Iﬁi'.l_| !

1 1C51-K617A
1 2/4 Voter Module

-------------------

|
I
I
I
|2/4 Vota' Module I
I
I
I
I

Trip System "B"

—— —— — — —— — — —— — —— H
1o Channels gzm i |
Flow Xmitters w iters
ml-NomI“l Bl B2 BN

12/4 Voter Module

-----------

1C51-K617B

g
=%
\/\

' 2/4Voh‘Module

2/4 Voter Module ! 24 VoufModule:
g Jhingtt e
: 1IC51B- =~ _ _ ____._.. : _______ _I : 1CS1B- '
, Kl ICSIKOITC 4 ' , K ICS1K61TD
. 28 Ve biosa | | L | A VetV
Contact Opens on II
APRM Reactor -
1A | Recieulaion Fiow | | 1A
K1 Upscale (Typical of4)| |
e o - e o — e ———— e e o e - o —— — . — —
Actuation Logic
Kl 1 ____ Contact Opens
T To Activate
K2 Block
T (Typical of 2)
i
|
.
Activates a Control Rod
Withdrawal Block

In order to maintain Control Rod Withdrawal Block capabllltyon an APRM Reactor Recxrculatxon

Flow Upscale condition, one channel must be functional or maintained in the trj

.f1-17828 H-44707

Elem. Ref.

H-17831 H-44708
H-44705 H-44713
H-44706

Note 1: For the Reactor Racire ulstion Flow Upscale finction
of an APRM 10 be oonsidersg operable, both of the sesociated
Recisc Flow transmitters must be opersble.

LFD-1-CRB-22

TRM T3.3.2-1, ltem 3.1 |
Control Rod Block
Instrumentation, APRM -
Reactor Recirculation

| Prepared By: /_ _)_4(

Reviewed By, £827. 42

Flow Upscale
TRM REV. 60




‘Trip System

I
|
l
l
|
I Contact Opens
| on SDV High
I Level
|
|
Trip Logic
l
| .
I |
e 4 1en
| : T k7
i s :
Contact
| = S
I Level
____________________ ]
Actuation Logic

|

I

|

Kz'L——-—-J Contact Opens

T To Activate

, Block

| (Typical of 2)

Activates a Control RodJ
Withdrawal Block

In order to maintain Control Rod Withdrawal Block capabnllty on a Scram Dlscharge Volume high
level condition, the one channel must be functional or maintained in the tripped condition.

Elem. Ref.

H-17828
H-17831
H-17832

Prepared By: Z Zé <
Reviewed By: £22) /f

LFD-1-CRB-23

TRM T3.3.2-1, Item 4
Control Rod Block
Instrumentation, SDV
Level - High

TRM REV. 60




Trip System

I Channels |
I B I
| E41- E41- |
I NO056B NO56D |
I E41- E41- I
| N656B N656D |
| MTU MTU |
| I

E21- E21-
: K307B KSO}IB :
| }CC%E%% | Trip Logic I

ine

l Pressure  F---- 1 E2I1- E2l- L |

High K307B K308B
e | 1 |
I e I
I I
. - - |

Actuation Logic

?%Cb“‘ ----- _|_ FAl-
Actuation T K8

| Trip HPCI Tusbine |

Minimum Channel Requirements for System Trip Capability:
In order to maintain HPCI turbine trip capability with regard to a HPCI turbine exhaust

pressure-high signal, at least one channel must be functional.

LFD-1-ECCS-25

TRM T3.3.5-1, Item 2

Elem. Ref. HPCI Turbine Trip
H-17159 HPCI Turbine Exhaust
H-17160 PrepaedBy: 7 _Of C Pressure-High
H-19824 Reviewed By. /220 2 TRM REV, 60




Contacts
Close on
RWL
Low-Lvi 1

(e

Trip System "A"
| Channels
| Al A2 I
® ©,
I NO091A N091C |
I
| [t | [t ]
| [MTU] [MTUJ |
I | I I
NN
I
: Trip Logic |
I
| |
I
I
|
I

Actuation
Logic
" A"

Trip System "B"

Channels
B1 B2

B21- B21-
N091B NO091D

| =1
| I
| I
| I
| |
B21- B21- I
| | N691B | | N691D |
| [MTU] [MTU]

I | |
| K7B K$B |
I
: Trip Logic |
I
I -LE21- J-EZI- |
| TKIA T K7B |
l Le- Le |
| TK8A T K8B |
N

Actuation
Logic
llB"

Initiation of CS Subsystems "A" and "B" (Except Valve
1E21-F004B Does Not Receive an Open Signal and
Valve 1E21-F015B Does Not Receive a Closed Signal);
EDG's 1A, 1C, 1B; PSWP41-F310A,B,C,D Valves;
Lock-out Auto-start of Cond. and Cond. Booster
Pumps for 50 secs.; Trip of CRD Pump "A"; Trip of
D/W Cooling System; Trip of T/B Chiller "A"; Trip of
Cooling Tower ACB 135313.

Initiation of CS Subsystems "A" and "B" (Except Valve
1E21-F004A Does Not Receive an Open Signal and
Valve 1E21-F015A Does Not Receive a Closed Signal);
EDG's 1A, 1C, 1B; PSW P41-F310A,B,C,D Valves;
Lock-out Auto-start of Cond. and Cond. Booster Pumps
for 50 secs.; Trip of CRD Pump "B"; Trip of D/W
Cooling System; Trip of T/B Chiller "B"; Trip of
Cooling Tower ACB 135312.

Minimum Channel Requirements for System Initiation Capability:

In order to maintain initiation capability for Core Spray, the EDG’s, the PSW turbine building
isolation valves, and the above noted load shed and sequence logic on a RWL-Level 1 signal,
channels in one of the following combinations must be either operable or maintained in the tripped

H-17047 H-17114 H-19830
H-17101 H-19823

condition. Al & A2 LFD-1-ECCS-01
Elem. Ref. Al & B2 TS 3.3.5.1-1,Item 1.a
H-13380 H-17102 H-19826 Bl & A2 Core Spray System
H-13385 H-17109 H-19829 Bl & B2 RWL-Low Low Low,

Reviewed BY-Feiign. 21/tins

Prepared By: = sgurans Level 1

TRM Rev. 6




rip System "A"_ Trip System "B" _
|  Channels | Channels |
| Al A2 | , Bl B2 |
| [/ Eu- l | [ Eu- TN
' N094A | ‘ N09%4B N094D l
| | | |
Ell- Ell- l Ell- Ell- I
l N694A N694C l N694B N694D
‘ MTU| |MTU]| | lﬁMTU MTU,| |
| I 1 | l [ l |
EZI-$ E2|-$ | E21-$ E21-$ |
| xsa K6A | xsB K6B
l ! | I
: . l : |
| Trip Logic | | Trip Logic |
Contact I l
Closes on L ‘ |
{,ﬁrggbmu__l _____ 1 E21- L E21- | 4 E21- L E21-
(hpial | ] T K5A TKsB | ' T KsA TKSB |
aces
l L g21- L E21- | l L gi- 1 e21- |
‘ TKGA TKeB | ‘ T K6A +xéB |
| | | |
— — — — e — — — — — o e
Actuation Actuation
Logic Logic
“A" "B"

Initiation of CS Subsystems "A" and "B" (Except Valve
1E21-F004B Does Not Receive an Open Signal and
Valve 1E21-F015B Does Not Receive a Closed Signal);
EDG's 1A, 1C, 1B; PSW P41-F310A,B,C,D Valves;
Lock-out Auto-start of Cond. and Cond. Booster
Pumps for 50 secs.; Trip of CRD Pump "A"; Trip of
D/W Cooling System; Trip of T/B Chiller "A"; Trip of
Cooling Tower ACB 135313.

Initiation of CS Subsystems "A" and "B" (Except Valve
1E21-F004 A Does Not Receive an Open Signal and
Valve 1E21-F015A Does Not Receive a Closed Signal);
EDG's 1A, 1C, 1B; PSW P41-F310A,B,C,D Valves;
Lock-out Auto-start of Cond. and Cond. Booster Pumps
for 50 secs.; Trip of CRD Pump "B"; Trip of D/W
Cooling System; Trip of T/B Chiller "B"; Trip of
Cooling Tower ACB 135312,

Minimum Channel Requirements for System Initiation Capability:

In order to maintain initiation capability for Core Spray, the EDG'S, the PSW turbine building
isolation valves,and the above noted load shed and sequence logic on a Drywell Pressure-High
signal, channels in one of the following combinations must be either operable or maintained in

the tripped condition.

Elem. Ref.

H-13380 H-17102 H-19826
H-13385 H-17109 H-19827
H-17047 H-17114 H-19830
H-17101 H-19823

Al & A2 LFD-1-ECCS-02
g} gii TS 3.3.5.1-1, Item 1.b
Core Spray System
Bl & B2 Drywell Pressure-High
Prepared By: __ B.G. Thigpin %;((AS- J—
eviewed By S. c by T . p
oy 38 Tppr LStgo TRV Rev. 03




Contact
Closes on
Reactor Steam
Dome Pressure 'l’
Low ical

8 Places

Contact
Closes to
Effect
Actuation

(¥R

Trip System "A"

Channels

Al A2
NOS0A N090C

B21-
N690A

MTU

B21-
N690C

MTU

E21-
K9A

|

E21-
K19A

Trip Logic
-I» E21-

T K9A

J— E21-

E21-
K20A

Actuation
Logic "A"

J—E2l- |

T K9B

-J-E21- I
T K19A TK19B

Permissive to Open CS
Injection Valves
E21-FO04A
E21-FO05A & B

Trip System "B"

'|' K19A ‘|'K19B '

[~ Chanels
B1 B2
I
© O
| N090B N090D |
I
| B2 B2l | |
| ] |
I [ I
I
I E21- E21- |
| K9B K19B |
I :
| Trip Logic :
l -J—E21- -|-E21- |
| TXoA TKB |
| L e Lea.
I
I
I

Actuation
Logic "B"
-I-EZI-
T K20B
v

Permissive to Open CS
Injection Valves
E21-F004B

E21-FO0SA & B

Minimum Channel Requirements for System Initiation Capability:

In order to maintain Core Spray system initiation capability on a Reactor Steam Dome
Pressure-Low signal, channels in one of the following combinations must be either operable or
maintained in the tripped condition for modes 4 and 5 only. Credit cannot be taken for tripped

channels in modes 1, 2, and 3.

Elem. Ref.

H-17109
H-19827
H-19830

Al & A2
Al & B2
Bl & A2
Bl & B2

LFD-1-ECCS-03

Prepared By: 926

77

TS 3.3.5.1-1, Ttem 1.c
Core Spray System
Reactor Steam Dome
Pressure-Low

Reviewed By: L

Rev. 0

11/16/94




Trip System "A" Trip System "B"

Channel A

| I
' [
| |
: |

[
! |
' |
! |
: |
| N651A N651B :
' |
' |
| |
' |
' |
| |
! [
' |
' l
| |

|
|
|
|
|
|
|
|
|
|
|
: MTU
|
|
|
|
|
|
|
|
|

E21- E21-
E21- E21-
K331C K331D
e S a
: . 11} " . . n "
Actuation Logic "A Actuation Logic "B
Contact Closes
Contact Closes Contact Closes Contact Cl .
on CS Flow | _ _-I- E21- |onCSFlow = | ¢ E21- on CS Flow | _J- E21- |gnGSFow | 1, gy
Low I K331C | Not Low K331C Low I K331D K331D
Opens CS Min Closes CS Min Opens CS Min Closes CS Min
Flow Valve "A" Flow Valve "A" Flow Valve "B" Flow Valve "B"
E21-FO31A E21-FO31A E21-F031B E21-F031B

Minimum Channel Requirements for System Initiation Capabilities:
In order to maintain Core Spray system initiation capability with regard to minimum flow valve
operability, channel A or B must be operable.

LFD-1-ECCS-04

TS 3.3.5.1-1, Item 1.d

Elem. Ref. Core Spray System
H-19828 Core Spray Pump
H-19831 Prepared By: QZ Discharge Flow-Low
H-17111 iy g

ReviewsdBy: LA4 _ [Rev. 0 11/16/94




1 NAMN
_Trip System "A"

' Channels 1

' Al A2 !

! B21- B21- \ |

I N091A N09IC / |

: |

: I

I B21- B21- | |

| | Ne91A N69IC | ,

. [MTU| [MTU|,

I | : '

! I

i El- Ell- :

| KA K8A ;

! I

I . ] |

[ Trlp Loglc :

G | |
0ses on :
Rwiiow | ! len len ! [0

ve " -

(Typical T K7A KB | T
8 Places) | | | ifiose
l LEL. LB ED
I KSA TKSB I ] k704
; T I 1710 Sec”
: ! =.' Timer
- = - =-=- [E]
Actuation || K75A
Logic "10 Sec”
"A" Timer

! Channels
|
' Bl B2
| B21- B21- |
I N091B N091D |
| |
| |
I B21- B21- I
I N691B N691D i
r (MTU| |[MTU| ,
| | ] |
! |
| Ell- ElL- :
I K7B K8B I
| Ell-
I Trip Logi i 1K125B
11"10 Sec"
! rip Logic =
I J_ _|_ I | Ell-
Ell- Ell- 1| K126
: K7A kB | 1710 Sec”
e | I i
TR E [
= ! :L"IO Sec"
: | | 1| Timer
3 k
L b Er
3 Actuation '} K75B
e Logic "0.2 Sec"
é "B" Timer

Valves 1E11-FO17B and 1E11-F048B Do Not

Not Receive a Close Signal)

Initiation of LPCI Subsystems "A" and "B" (Except

Receive an Open Signal and Containment Spray
Valves, Steam Condensing Mode Valves and the
Test Retumn Line Valve of the "B" Subsystem Do

Initiation of LPCI Subsystems "A" and "B" (Except
Valves 1E11-F017A and 1E11-FO48A Do Not
Receive an Open Signal and Containment Spray
Valves, Steam Condensing Mode Valves and the
Test Return Line Valve of the "A" Subsystem Do
Not Receive a Close Signal)

Minimum Channel Requirements for System Initiation Capability:

In order to maintain initiation capability for the LPCI system on a RWL-Level 1 signal, channels
in one of the following combinations must be either operable or maintained in the tripped

condition.

Elem. Ref.
H-17763 H-19826
H-17766 H-19829
H-19823 H-19830

(Ref Dwg LFD-1-ECCS-10)

Al & A2
Al & B2
Bl & A2
Bl & B2
LFD-1-ECCS-05
TS 3.3.5.1-1,Item 2.a
LPCI System
RWL- Low Low Low,
Prepared By: s 7 Level 1
Reviewed By Ve T UALS TRM Rev. 6
[’4




Trip System "A"

Channels

Al A2
NO094A

Ell- Ell-
N694A || N694C

-l

I
Ell- Ell-
K5A K6A

|

|

|

|

|

I

!

|

|

r IMTU|MTU
| ]
I

|

!

|

|

|

|

|

Trip Logic
Contact
gloieson
18 L En- L Ell- Ell-
P [17777" TKA  TKSB K125A
(Typical | | 7["10 Sec"
KPaces) 1| Timer
I , -
len.  Len. ! S
I szA T K6B ; 1?715;; %
: 1|10 Sec™| &
Y I I | Timer |~
> g
if Ell- |2
| K754 | 8
Actuation "10 Sec" a
Logic "A" Timer | 3

Initiation of LPCI Subsystems "A" and "B" (Except
Valves 1E11-FO17B and 1E11-F048B Do Not

Receive an Open Signal and Containment Spray
Valves, Steam Condensing Mode Valves and the
Test Return Line Valve of the "B" Subsystem Do
Not Receive a Close Signal)

- ~ i
: Channels
: B1 B2 :
i Ell- Ell- |
I \NowB ) \NosD ) |
' [
! |
| Ell- || El- | |
| N694B || N694D :
' |MTU||MTU|
| | | i
|
| Ell- i Ell- $ !
, K5B K6B |
1 [EL-
l | |K125B
I . . : T1"10 Sec”
+  Trip Logic , iLome
I P! Ell-
1 'l K126
: L En- L e 1V TFI0Sec”
: T KS5A T K5B | | Timer
: Ve
: Len. Loen ! K70B
K6A T K68 | 1["10 Sec”
L - um ewn ene e SN A W oms '.; Ell'
*| K758
"0.2 Sec”
Timer
Actuation
Logic "B"

Initiation of LPCI Subsystems "A" and "B" (Except
Valves 1E11-F017A and 1E11-FO48A Do Not
Receive an Open Signal and Containment Spray
Valves, Steam Condensing Mode Valves and the
Test Return Line Valve of the "A" Subsystem Do
Not Receive a Close Signal)

Minimum Channel Requirements for System Initiation Capability:
In order to maintain initiation capability for the LPCI system on a Drywell Pressure-High signal,

channels in one of the following combinations must be either operable or maintained in the tripped

condition.

Elem. Ref.

H-17763 H-19827
H-17766 H-19830
H-19823
H-19826

Al & A2
Al & B2
Bl & A2
Bl & B2

(Ref Dwg LFD-1-ECCS-10)

LFD-1-ECCS-06

TS 3.3.5.1-1, Item 2.b
LPCI System
Drywell Pressure-High

Prepared By:

Reviewed By: S B ‘T:nb

ppr A ’5‘1292 TRM Rev. 93
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Logic "A"

s, 1
oses
Effect. | _________ Ell-
Actuation T KIITA
aces) v
Permissive to Open LPCI
Injection Valves
E11-FO15A & B,
E11-FO17A

_ _ TripSystem"A"_ _ _ _ _ _ Trip System "B _ _
;- Channels | | Channels I
| Al | | B1 B2 |
B2I- B2I- | | B2I- B2I- |
| NO9OA N090C I | NO090B N090D |
| |
| B21- B21- | B21- B21- |
N690A N690C | N690B N690D |
I IMTU| |MTU g MTU| |MTU|
S S 3 B S S
I E21- E21- E21- E21- II E21- E21- E21- E21- I
I K34A K37A K35A K36A I I K34B K37B K35B K36B I
| s R e = |
T L ------- R Trip Logi |
I Contact np Oglc ' X l I ' ! I‘lp Oglc |
IR Len m L o0l omd
| Seam 7 T K34A KMBT "7 : | N T a6 K36B T |
A e S I S S
T K3SBT | T K37B T |
| Ell- | | $ Ell-
KI17A K117B |
SR | R S -
Actuation Actuation

Logic "B"
L g

T K117B
|
A 4
Permissive to Open LPCI
Injection Valves
E11-FO15A & B,
E11-FO17B

Minimum Channel Requirements for System Initiation Capability:

In order to maintain LPCI system initiation capability on a Reactor Steam Dome Pressure-Low
signal, channels in one of the following combinations must be either operable or maintained in
the tripped condition for modes 4 and 5. Credit cannot be taken for tripped channels in modes 1,
2, and 3.

Elem. Ref.
H-19827

H-19830
H-17109
H-17763
H-17766

Al & A2
LFD-1- -
Al & B2 1-ECCS-07
Bl & A2 TS 3.3.5.1-1, Item 2.c
Bl & B2 LPCI System
Reactor Steam Dome

Prepared By: _).L Pressure-Low

Rev. 0 11/16/94

Reviewed By: _ |’ A £ |
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_ _Irip System "A"__ _
[ Channels
Al A2

B21- B21-
N090C NO9OE

B21- B21- B21-
N641C || N690C N690E
STU | [MTU| \MTU

! T
El1- $ El 1_$
K105A K90A
Trip Logic
Contact
e
Stezcm Dome f---- -~ Ell- - Ell-
Press Low T K90A T K90B
gypical 8
laces)
- Eill- - Eill-
K105A K105B
Ell-
K44A

Actuation Logic "A"

Contact Closes to L En
Effect Actuation [ --~--
(Typical 2 Places) T K44A

|

|

I

Permissive to Close Recirc
Pump Discharge Valves
B31-F031A & B

-

Channels

Bl B2
NogoB ) | NogoF

B21-
N641B

B21- B21-
N690B N690F

STU

Ell-
K105B

MTU| MTU
[

Ell-
K90B

Trip Logic

J~ Ell- J~ Ell-
:[ K90A 1 K90B
Ell-

K105A

Ell-
K105B

Ell-
K44B

L En-
T K44B
|

4

Permissive to Close Recirc
Pump Discharge Valves
B31-F031A & B

Minimum Channel Requirements for System Initiation Capability:

In order for a Recirc Pump Disch Valve close permissive to be capable of initiating on a Reactor
Steam Dome Pressure Low signal, channels in one of the following combinations must be

operable.

Elem. Ref.
H-19827
H-19830
H-17765
H-17768

Al & A2
Al & Bl
B2 & A2
Bl & B2

Actuation Logic "B"

LFD-1-ECCS-08

TS 3.3.5.1-1, Item 2.d
LPCI System

Reactor Steam Dome
Pressure-Low
Recirc Disch Valve

Prepared By: s8

Permissive

D - -
Reviewed By: :Ju2s’/\

Rev. 0
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Trip System "A" Trip System "B"

I | I
| Channel A | Channel B |
I B2I- || B2I- |
I NO85A I I N085B I
| | |
B21- B21-

| N685A I | N685B |
| MTU | | MTU |
I | |

E21- E21-
I K368A | | K368B |
| | |
I Trip Logic | Trip Logic |
I Contact Closes I I I

on Reactor J_ E21- _[_ B21-
| X:iﬁl..%l.fmud o K368A | | K368B |
| |(Typical 2 | | |
Places)
| Ell- | | Ell- |
| KI14A I I K14B |
Actuation Logic "A" Actuation Logic "B"
E’ogtﬁa:étCloses | _ _-l- Ell- .|_ Ell-
(T‘;'tg?ctzla(l) 3 Places) T Kl4A T K14B
|
y ¥
Permissive to Open RHR Permissive to Open RHR
Full Flow Test, Containment Full Flow Test, Containment
Spray, and Torus Spray Spray, and Torus Spray
"A" Valves "B" Valves

Minimum Channel Requirements for System Initiation Capability:
In order to maintain LPCI mode initiation capability (i.e., automatically securing other modes of
RHR) with Reactor Water Level at or below Level-0, at least one channel must be operable or
maintained in the tripped condition.

LFD-1-ECCS-09

Elem. Ref.
H-19823 TS 3.3.5.1-1, Ttem 2.e
H-19826 LPCI System
H-17763 Reactor Vessel Shroud
H-17766 Level-0
H-17772 Prepared By: _}_LQ
H-17774 Reviewed By: ,C i é Rev. 0 11/16/94

T




Trip System "A"

gl' 1c::)

I
Ell-
K18A

Ell- Ell-
K21A KI27A |

Contact
Closes to l l
Effect Ell- Ell-

Channels
Al A2 A3
Ell- Ell- Ell-
K70A K75A KI125A
"10 SEC"| ["10SEC"| ["10 SEC"
TIMER | | TIMER | | TIMER
Trip Logic
C
Cf:st:gt _I_ Ell- J- Ell- J- Ell-
Time TTT KA TKSA TKI2SA
Out I |

_ _ _Trip System "B"
Channels 1
Bl B2 B3 B4
Ell- Ell- Ell- Ell-
K125B K126 K70B K75B

"10 SEC"| |"10 SEC"
TIMER TIMER

"10 SEC"| ["0.2 SEC”

Actuation Logics

"A" Division l l l l
Start Signal Ell- Ell- Ell- Ell-

!
I
En- |
I
I
I

Trip Logic
-I- Ell- J- Ell- J— Ell- -I- Ell-

TKI25B T KIi26 TK7OB TK7SB

I i |
Ell- Ell- Ell- Ell-
K127B KI12IB K18B K2IB |

I
I
I
TIMER TIMER I
I
I
|

Actuation LFD-1-ECCS-05
; K18 K2
s alg:sl) "r A TK127B T IB LFD-1-ECCS-06 T K18B -r KI127A -r K21A TK121B
w v v* v + v +
Start LPCI Pump Start LPCI Pump Start LPCI Pump Start LPCI Pump
E11-C002A E11-C002C E11-C002B E11-C002D

* No timer is associated with the "A" division start signal for pump E11-C002C,
consequently, even if channel "B4" is inoperable, pump E11-C002C is still capable of
being started provided the "A" division initiation logic is operable.

Minimum Channel Requirements for System Initiation Capability:
In order to maintain LPCl initiation capability with regard to the LPCI Pump Start Timers,
one of the following combinations of channels is required to be operable:

(Al orB1) and (* or B4)

Elem. Ref.

H-17764
H-17765
H-17767
H-17768
H-17782

or

(A2 or B2) and (A3 or B3)

It is noted that when a timer fails such that it would actuate faster than required, the
possibility exists of the pump associated with the failed timer overloading the associated
Emergency Diesel Generator thereby affecting two low pressure ECCS pumps unless the
pump is prevented from starting.

LFD-1-ECCS-10

TS 3.3.5.1-1, Item 2.f
LPCI System

LPCT Pump Start-Time
Delay Relay

Prepared By:
Reviewed By: __¥J

Rev. 0 3/30/95




Trip System "A"

Trip System "B"

| Channel A |
| Ell- I
| NO082A
| - |
| Ell- |
N682A I
| MTU |
I
| E21- |
| K369A |
A IS VRN  CEENSEE  EEES SIS SEEENEY  GERRESS GRS SS— ]
Actuation Logic "A"
Contact l Sf&?ﬁn
E{?‘gﬁ,‘;‘l‘p L mp1- E2- | LeClpmp
Disch T K369A  K369A Disch Flow
|

Open'LPCl Close LPCI

Pump 1A Pump 1A

Min Flow Min Flow

Valve Valve

E11-F007A E11-F007A

| Channel B I
| Ell- | ”
| N082B
I
| f |
| Ell-
N682B |
: MTU |
] |
| E21
| K369B |
— o — o — —— — ]
Actuation Logic "B"
Contact l Contact
Chsshom |4 E2. E2 | EFE o
Disch T K369B K369B Disch Flow
Flow Low | Not Low
[
4
Open LPCI Close LPCI
Pump 1B Pump 1B
Min Flow Min Flow
Valve Valve
E11-F007B E11-F007B

Minimum Channel Requirements for System Initiation Capability:

In order to maintain LPCI initiation capability regarding minimum flow protection, at least one
of the two channels must be operable.

Elem. Ref.
H-19823
H-19826
H-17763
H-17766
H-17773
H-17775

LFD-1-ECCS-11

Prepared By: Ql 2

TS 3.3.5.1-1, Item 2.g

LPCI System

LPCI Pump Discharge
Flow-Low (Bypass)

Reviewed By: _z:_{i__

Rev. 0

11/16/94




Trip System

| Channels |
| Al A2 Bl B2
I B21- B21- B21- B21- |
NO091A N091C N091B No9iD / |
| B21- B21- B21- B21- B21- B21- B21- B21- ||
| N691A [ | N692A N692C || N691C N691B | | N692B N692D | | N691D l
(IMTU| | STU || STU | IMTU MTU||STU || STU |  MTU |
T T T T
I E41- E41- E41- E41- |
| K41 K42 K52 K53 |
| Trip Lo iic :
I %{’%&%e?%- - -l E4l- E4l- |
| (Typical 4 Places) } K41 T K52 |
I E4l- L PB4l- I
I K42 T K53 I
I B4l |
K23
| |
Actuation Logic
%ﬁ?g&cmm [ _ _.I_ E41-
Actuation T K2 K3
I
v
Initiate HPCI
Minimum Channel Requirements for System Initiation Capability:
In order to maintain HPCI Initiation capability on Reactor Water Low Level-2,
channels in one of the following combinations must be either operable or maintained
in the tripped condition.
Al & A2
Al Z. B2 LFD-1-ECCS-12
g% &gg TS 3.3.5.1-1,Item 3.a
Elem. Ref. HPCI System
H-17159 H-19826 RWL-Low Low,
H-17160 H-19829 Prepared By 7, Hogsrsanen .| Level 2
H-19823 H-19830 Reviewed By=vidiogn 2t TRM Rev. 6




Trip System

S b sl gy
| Channels |
| Al A2 Bl B2 l
| Ell- Ell- Ell- |
| NO94A N094B / | N094D |
l
| Ell- Ell- Ell- Ell- ,
l N694A | | N694C N694B | | N694D
| MTU MTU MTU| MTU I
| ! | | |
KSA KGA K5B K6B |
| Trip Logic |
| Comact
I ey IR _ e Bl |
| Pk l
| L E2- L E21- |
K6A T K6B
| I
| " |
l K4,K5 |
L e e e l
Actuation Logic
éﬁfs‘é‘fm """" - 13”
Ac:uaation T S
l
\ 4
Initiate HPCI

Minimum Channel Requirement for System Initiaton Capability:

In order to maintain HPCI initiation capability on High Drywell Pressure, channels in one of the
following combinations must be either operable or maintained in the tripped condition.

LFD-1-ECCS-13

Al & A2
Al & B2
Bl & A2
Elem. Ref.
o e Bl & B2

H-17109 H-19827

H-17159 H-19830

H_19823 Prepared By: B.G. Thlgpm

- eviewe S 8
H-19826 revves vy 5. 8.2 pips Ai%?i

%;(I"\‘M*“

TS 3.3.5.1-1, Item 3.b
HPCI Initiation
Drywell Pressure-High

TRM Rev. 93




_____________________ —_
I
| Channel A Channel B :
| B21- B21- |
| N093B N095B
I
I B21- B21- B21- |
| N693B N695B N693D |
| MTU MTU STU |
I E21- E21- |
I K363B K366B I
| Trip Logic I
I Contact l
Closes on
I l\{,eactor R E21- I
Vessel K363B
l Level High- I l
b
I S ;ges) E21- l
| T K366B
EAl- l
I K12 |
| e e e e a
Actuation Logic
oo | -|- E41-
Actuation

Minimum Channel Requirements for System Initiation Capability:
In order to ensure a HPCI turbine trip on a RPV Water Level High-Level 8 signal, both channels

must be operable.

Trip System

Elem. Ref.

H-17159
H-17160
H-19826

I K12

Trip HPCI Turbine

LFD-1-ECCS-14

Prepared By: #i 2

TS 3.3.5.1-1, Item 3.c
HPCI System
Reactor Vessel Water
Level-High, Level 8

. ?
Reviewed By: é éé

Rev. 0 11/16/94




Trip System

: Channels
| A B
E41- EA4l-
I NO002 NO03
Level Level
I Switch Switch
. . T
| . Trip Logic |
I Contact L E4l- |
Opens on —— -
| | Someenste, L ————- /7T N2 :
I L:\;a_ Elvel B4l |
| gr P algeS) NOO3 T T T -
I E41-
I K17
\_
Actuation Logic
Contact
Closesto |- = = = = = = E41-
Effect K17
Actuation :

and E41-F042, Closes Pump Suction From CST Valve E41-F004.

Opens HPCI Pump Suction From Suppression Pool Valves E41-F041

Minimum Channel Requirements for System Initiation Capability:

In order to maintain the ability to automatically transfer the HPCI pump suction from the CST to

the Suppression Pool on a Low Condensate Storage Tank Water Level signal, one of the

channels must be either operable or maintained in the tripped condition.

LFD-1-ECCS-15

Elem. Ref.

H-17159
H-17163
H-17164

TS 3.3.5.1-1, Item 3.d

HPCI System

Condensate Storage Tank

Level-Low

K.

Prepared By: Q 96(
'~ A

Reviewed By: __ ;R

Rev. 0

11/16/94

A
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Trip System

Channel Channel
A B

EAl- E4l-
N062B N062D

E41- E41-
N662B N662D
MTU MTU

E21- E21-
K370D K371D
Trip Logic
s ol S 1 E21- 1 E21-
Water Level-Hi K370D K371D
(Typical 2 Places)
E41-
K19
Actuation Logic
opgmcoe | L s
Actuation T K19
|
v

Opens HPCI Pump Suction From Suppression Pool
Valves E41-F041 and E41-F042, Closes Pump Suction
From CST Valve E41-F004.

Minimum Channel Requirements for System Initiation Capability:

In order to maintain the ability to automatically transfer the HPCI pump suction from the CST to
the Suppression Pool on a Suppression Pool Water Level-High signal, at least one channel must
be operable or maintained in the tripped condition.

LFD-1-ECCS-16

Elem. Ref.
H-19832
H-17159
H-17163
H-17164

TS 3.3.5.1-1, Item 3.e
HPCI System

Suppression Pool

~ 9 SR Water Level-High

11/16/94

Reviewed By: C &" TAS Rev. 0




Trip System

r--————-——-——-——-——- -7 7 ]
I Channel A |
| |
: |
I
l EAl- |
I N651

| MTU |
I
I Relopipergizes | Bl |

I Disch Flow K309B
High I
I I
Lo e e e e e e e o —— — — -

Trip Logic
Contact J_ Contact
Closesto | ____ E2l- Closesto L ____ % E21-
i | o i | o
'
Close HPCI Min Flow Open HPCI Min Flow
Bypass Valve Bypass Valve
E41-F012 E41-F012

Minimum Channel Requirements for System Initiation Capability:

In order to maintain HPCI Initiation capability regarding minimum flow protection, this channel

must be operable.

Elem. Ref.
H-19824
H-17159
H-17163

LFD-1-ECCS-17

TS 3.3.5.1-1, Item 3.f

Prepared By: M .

Reviewed By: o244

HPCI System

HPCI Pump Disch Flow-Low
(Bypass)

Rev. 0 11/16/94




'————.—'—-—————————_————u

Trip System "B"

Trip System "A"
____________ [
Channels I |
Al A2 | |
B21- B2I- |
N091A N09IC | |
|
B21- B21- l I
N691A N691C I
MTU| (MTU | |
I I
(Clti)ntact E21- E21- | I
¢ \g/iengIéV | 3614 K370C | |
Levell . . |
aces) Trip Logic | |
v L oee L oee Len  Loeel |
TK361A BII K361A Txmc B¥3aoc|
B21- K754A | B21- K7s6A | | |
K6A, "13Min"| K7A, "13 Min" |
K27A Timer | K28A Timer l
RefDwg Ref Dwg |
LFD-1-ECCS-24 LFD-1-ECCS-24 I
B21- | |
K752A |
n2 Minu |
Timer I
Ref Dwg |
_LFD-1-ECCS20 4
Actuation Logic "A"
Contactcloses  |.___. 1 B
to effect actuation K6A,K27A
(Typical 4 Places) B21-
JKaKsA

Initiate ADS Valves
B21-FO13BD.EFJK & L

B21- B21-
N091B N091D
B21- B21-
N691B N691D
MTU| MTU
E2l- E21-
K361B K310D
Trip Logic
1 | E21-
E21-
'Ir' K361B LKwp
L l
B21- B2l- | B2l-
K6B,$ K754B K7B,$
K27B "13 Min"| K28B
Timer
Ref Dwg RefDwg
F1—|LFD-1-ECCS-24 LFD-1-ECCS-24
K752B
"2 Min"
Timer
Ref Dwg
LFD-1-ECCS-20
Actuation Logic "B"
1 B
K6B,K27B
B21-
7 X7BK28B

Initiate ADS Valves
B21-FO13B,DEFJK &L

Minimum Channel Requirements for System Initation Capability:

In order to maintain ADS initiation capability on a RWL-Level 1 signal, channels in one of the
following combinations must be either operable or maintained in the tripped condition.

"H-17754 H-19826

Elem. Ref.

H-17755 H-19829
H-17759 H-19830
H-19823

Al and A2
Bland B2

LFD-1-ECCS-18

Prepared By::ﬁZﬂMa;
Reviewed By=7sminga L AR ein
[/4

TS 3.3.5.1-1, Item 4.a/5.a
ADS Trip system

RWL- Low, Low, Low
Level 1

TRM Rev. 6




Minimum Channel Requirements for System Initiation Capability:

H-17754
H-17755
H-19823
H-19826

Elem.

In order to maintain ADS initiation on a Drywell Pressure - High signal, channels in one of the
following combinations must be either operable or maintained in the tripped condition.

Trip System "A" Trip System "B"
| Channels | Channels
| Al A2 | B1 B2
' Ell- | Ell- Ell-
| N094A || N094B N094D
|
Ell- Ell- : Ell- Ell-
l N694A N694C | N694B N694D
| MTU MTU | | MTU MTU
l | I | | i ?
I B21- B21- ‘ l B21- B21-
' K2A K3A l I K2B K3iB
| S Trip Logic N Trip Logic
SS
‘ High | 1 p- L Ba- | L B2 L B2
| ngggg) T K2A T K3A | | T K2B T K3B
! I — l
' B21- B21- l ' B21- B21-
I K6AK27A K7AK28A l l K6BK27B K7B,K28B
| B21- | ' B21-
| s I s
Ti Timer
' Refmg:vg I l RefDwg
| _ __ _LFpaEces0 L _ _LfEces20
Actuation Logic "A" Actuation Logic "B"
1 B2 1 B2
bl R K6A,K27A K6B,K27B
ks B 1 .
I K7A,K28A T K7B,K28B
Initiate ADS Valves Initiate ADS Valves
B21-FO13BD,EFJK &L B21-FO13BDEFJK & L

Al and A2
B1 and B2 LFD-1-ECCS-19 ]
Ref. TS 3.3.5.1-1, Item 4.b/5.b
H-19827 ADS Trip System
H-19830 Drywell Pressure-High
Prepared By: __B.G. Thigpin %{("\q(\/___
Reviewed By:i%ﬁ)L % TRM Rev. 93




Trip System "A"

Trip Logic

gimtact l
oses
After --— B
Time-Out T K752A
glgfncal |
aces)
B21-
K6AK27A
Actuation Logic
Contact closes l
toeffect [ . B21
actuation T K6A,K27A
(Typical 2 places) :
i 4
Permissive to initiate
ADS Valves

B21-FOI3B,D.EFJK &L

Trip System "B"

Channel
B

B21-
K752B
"2 Min"

Timer

Trip Logic

-l- B21-

T K752B
l

B21-
Ké6B,K27B

Actuation Logic

-'- B21-

T K6B,K27B

L 4

Permissive to initiate
ADS Valves
B21-FO013B,.DEFJK &L

Minimum Channel Requirements for System Initiation Capability:

In order to maintain ADS initiation capability on a "2 Minute" Timer Permissive signal, either
channel A or B and its associated logic must be operable.

Elem. Ref.

H-17754
H-17755

LFD-1-ECCS-20

TS 3.3.5.1-1, Item 4.c/5.c
ADS Trip System

Prepared By: 9 S& ADS Initiation Timer

Reviewed By: L._’[. (.__4 . Rev. 0

11/16/94




Trip System "A"
Channel A
B21
N095A
B21-
N695A
MTU
E21-
K367A
Trip Logic
Contact l
Closes on
RWL Low- E21-
ﬁg’i}él , [ '-!- K367A
' I
Ba1. B21-
K752A
K6A,K27$ 124
TIMER
Ref. dwg

LFD-1-ECCS-20 ]

Actuation Logic "A"
J— B21-

1‘ K6A,K27A

Permissive to Initiate ADS Valves
B21-FO13B,D.EFJK &L

Trip System "B"

Channel B

B21
NO095B

B

N695B

MTU

21-

E21-
K367B

Trip

L,

T K367B
1

[ B2I-
B21-
| K752B
KGB,KZé s

Logic

Rcf dwg
LFD-1 -ECCS-ZO ]

Actuation Logic "B"

J— B21-

T K6BK27B

Permissive to
B21-F013

Initiate ADS Valves
B,DEFJK &L

Minimum Channel Requirements for System Initiation Capability:

In order to maintain ADS initiation capability due to a RWL-Level 3 Confirmation signal, either
channel A or B must be operable or maintained in the tripped condition.

Elem. Ref.
H-17754
H-17755
H-19823
H-19826

LFD-1-ECCS-21

Prepared By: g

TS 3.3.5.1-1, Item 4.d/5.d
ADS Trip System
RWL-Low Level 3
(Confirmatory)

Reviewed By: 4 [ :_s

Rev. 0 11/16/94




Contact
Closes on
CS Pump
Discharge
Press Hi
(Typical

Trip System "A"

Channels

8 Places)

E21- E21-
N652A N655A
MTU MTU
| |
E21- E21-
K25A K23A
Trip Logic

I___J- E21- -L E21- -I- E21- J_ E21-

'I: K25A ]'KZSB '[K23A J'K23B

B21- B21-
Ké6B,K27B K7B,K28B
___________ ) I R N A

B21-
K6A,K27A

B21-
K7A,K28A

Actuation Logic "A"

Contact
Closes to
Effect
Actuation
(Typical

4 Places)

T K6A,K27A

1 B2I-
- K7A K28A

Y

Initiation of ADS Valves
B21-FOI13BD.EFJK &L

Channels

E21- E21-
N652B N655B
MTU MTU
! |
$ E21- E21
K258
Trip Logic

Trip System "B"

J— E21- -I— E21- -I- E21- -I- E21-

'[ K25A ]’KZSB '[K23A ]‘KZSB

I
I
I
I
I
I
I
K23é I
I
I
I
I
I
I

Actuation Logic "B"

Lon,

Ké6B,K27B
IB2 I-

IKm,KZSB

Initiation of ADS Valves
B21-FOI13BD.EFJK &L

Minimum Channel Requirements for System Initiation Capability:

In order to maintain ADS initiation capability for a Core Spray Pump Discharge Pressure-High
permissive, channels in one of the following combinations must be operable.

Elem.

Ref.

H-19828
H-19831
H-17109
H-17754
H-17755

Al and A2
Al and B2
B1 and A2
B1 and B2

LFD-1-ECCS-22

Prepared By:

Reviewed By: JLL

TS 3.3.5.1-1, Item 4.e/5.¢
ADS Trip System

Core Spray Pump Discharge
Press-High

Rev. 0 11/16/94




Trip System "A"

Channels

® €

A3

|
B21-
K6AK7A
' K27A,K28A

Actuation Logic "A"

Contact
Closes to
Effect L
Actuation
(Typical
4 Places)

-|-B2I-

- - - - -

I K6A,K27A

B21-
I K7A,K28A

I
I
I
I
I
N656C | |
I
I
I
I
I

Initiation of ADS Valves
B21-FO13BD.EFJK &L

Ell- Ell- Ell- Ell-
N655A N656A N655C
MTU| [MTU| [MTU
E21- E21- E21- E2I-
K301C K303C K302C K304C
Trip Logic

Contact r FronTo Spten s _: l
e romo| - Lo Le L Lo !
Discharge “TK301C TK303C , TK302D TK304D !
Press Hi L) Bty TEEEY
(Typical r r
8Placesy | L _!

Trip System "B"

B2
N056B

Ell- I

——————— — — — — — ——_——— —

Ell- Ell- Ell-
N655B | | N656B | | N655D N656D |
MTU| (MTU| |MTU I

E21- E21- E21-

$K30|D iK303D $K302D $ 304D
. . |
Trip Logic |
[ rentmemnh 1|

Le le -|-E21 1 g I
T K301D TK303D .TK302C TK304C ! I

S U U (U g
L r- ] L= = I
I
I

B21-
K6B,K7B
K27B,K28B

Actuation Logic "B"

-|-B21-

I K6B,K27B

B21-
I K7B,K28B

Initiation of ADS Valves
B21-FOI13B,DEFJK &L

Minimum Channel Requirements for System Initation Capability:

In order to maintain ADS initiation capability for a LPCI Pump Discharge Pressure-High signal,

at least one channel must be operable.

Elem. Ref.

H-17754
H-17755
H-17764
H-17767
H-19827
H-19830

LFD-1-ECCS-23

Prepared By:

Reviewed By: é ’L{; ﬁ'

156
—7

TS 3.3.5.1-1, Item 4.f/5.f
ADS Trip system

LPCI Pump Discharge
Pressure-High

Rev. 0 11/16/94




Trip System "A"
Channels
Al A2
B21- B21-
K754A K756A
"13 Min" "I3 Min"
Timer Timer
Trip Logic
Contact
Closes | __ L B L B
Time Out T K754A T K756A
(Typical I I
4 Places)

B21- B21-
K6A,K27A K7A,K28A

Actuation Logic "A"

Contact J_

Closesto | . B21-

Effect K6A, K27A

Actuation I

(Typical B21-

4 Places) I K7A, K28A
Initiation of ADS Valves

B21-FO13B.DEFJK & L

Trip System "B"

___________ |
Channels |
Bl B2 I
B21- B2i-
K754B K756B |
”13 Minll "13 Mjn“
Timer Timer I
I
Trip Logic I
|
L Ba- L Ba- |
T K754B T K756B
| |
B2I- B21- l
$K6B,K27B $K7B,K288 |
|

Actuation Logic "B"

1

B21-

I K6B, K27B

B21-

I K7B, K28B

Initiation of ADS Valves
B21-FO13BDEFJK & L

Minimum Channel Requirements for System Initiation Capability:

In order to maintain ADS initiation capability with regard to the ADS low water level timers,
one of the following channel combinations must be operable:

Elem. Ref.
H-17754
H-17755
H-17759

Al and A2
B1 and B2

LFD-1-ECCS-24

Prepared By: 9 S8

TS 3.3.5.1-1, Item 4.g/5.g
ADS Trip System

ADS Low Water LVL
Actuation Timer

Reviewed By:; A

Rev. 0 11/16/94




Trip System

I Channels |
I B I
| E41- E41- |
I NO056B NO56D |
I E41- E41- I
| N656B N656D |
| MTU MTU |
| I

E21- E21-
: K307B KSO}IB :
| }CC%E%% | Trip Logic I

ine

l Pressure  F---- 1 E2I1- E2l- L |

High K307B K308B
e | 1 |
I e I
I I
. - - |

Actuation Logic

?%Cb“‘ ----- _|_ FAl-
Actuation T K8

| Trip HPCI Tusbine |

Minimum Channel Requirements for System Trip Capability:
In order to maintain HPCI turbine trip capability with regard to a HPCI turbine exhaust

pressure-high signal, at least one channel must be functional.

LFD-1-ECCS-25

TRM T3.3.5-1, Item 2

Elem. Ref. HPCI Turbine Trip
H-17159 HPCI Turbine Exhaust
H-17160 PrepaedBy: 7 _Of C Pressure-High
H-19824 Reviewed By. /220 2 TRM REV, 60




Trip System

| Channel |
I A |
| |
| I
| |
E4l-
| N653 I
| MTU |
| - |
l iKSI iB |
| o |
I Trip Logic |
| [ i |
oses on E21-
| amp [TTTTTTCC LB |
I Pressure I
Low E4l- |
| K9
L |
Actuation Logic
A
to Effect T
Actuation |
!
)
y
|  Trip HPCI Turbine |

Minimum Channel Requirements for System Trip Capability:
In order to maintain HPCI turbine trip capability with regard to a HPCI pump suction
pressure-low signal, this channel must functional.

LFD-1-ECCS-26
Elem. Ref, TRM T3.3.5-1, Item 3
H-17159 HPCI Turbine Trip
H-17160 HPCI Pump Suction
H-19824 Prepared By: _/L Pressure-Low
Reviewed By, 2252 | TRM REV. 60




Trip System "A"

I Channels |
| A B |
| | |
| I
| E51- E51- |
| N656A N656C |
| MTU MTU |
| |

E21- E2!- I
l K307A K308A |
I
| gfg%#m Trip Logic I

ne
| l!;rx‘”lpust I____J. E2i- L mpi. I
| Hishf“" -I-Kson -|-K308A |
| Cpi |
I Y I
| I
. - - I
Actuation Logic
goé.gemct Closes) __l_ ES1-
Actuation T K6

| Trip RCIC Tutbine |

Minimum Channel Requirements for System Trip Capability:
In order to maintain RCIC turbine trip capability with regard to a RCIC turbine exhaust
pressure-high signal, at least one channel must be functional.

LFD-1-ECCS-27

TRM T3.3.5-1, Item 5

Elem. Ref. RCIC Turbine Trip
H-17148 RCIC Turbine Exhaust
H-17153 Prepared By: 727 C. Pressure-High
H-19821 Reviewed By: o0 S _ TRM REV. 60




Trip System

——— R -
| Channel I
| A I
| I
| I
| I
E51-
I N683 |
| MTU |
| - |
, r
| L |
| Trip Logic I
| Contact N I
oses on .
I ump [TTTTTTTS K?IIIA |
I Pressure I
Low ES1-

I K7 I
L I
Actuation Logic
Contact _|_ ES1-
o Bffct BRRRRR T ¥

Actuation

| Trip RCIC Turbine |

Minimum Channel Requirements for System Trip Capability:

In order to maintain RCIC turbine trip capability with regard to a RCIC pump suction
pressure-low signal, this channel must be functional.

Elem. Ref.

H-17148
H-17153
H-19821

LFD-1-ECCS-28

Prepared By: 2‘ C
Reviewed By; 52>, o/

TRM T3.3.5-1, Item 6
RCIC Turbine Trip,

RCIC Pump Suction
Pressure-Low

TRM REV. 60




Trip System

Channel
E51-
NO51
Trip Logic

Contact

Closes on L________ E21-

RCIC K309A

Pump

Discharge E51-

Flow-Low K19
Contact
Closes on L : _
High
Pressure H H

l -, Actuation Logic
______ K312A
Contact :[ J_ Contact
Closeson | . E51- E21- - |Closeson
RCIC T K19 K309A RCIC
Pump | Pressure Pump
Discharge L 2 Discharge
Flow-Low Opens RCIC Closes RCIC Flow Not
Minimum Flow Minimum Flow | Low
Valve Valve
E51-F019 E51-F019

Minimum Channel Requirements for System Initiation Capability:

In order to maintain RCIC initiation capability with regard to minimum flow functionality, this
channel must be functional.

-~ Elem. Ref.
H-17148
H-17152
H-19821

LFD-1-ECCS-29

TRM T3.3.5-1,

iftems 7.a and 7.b,
RCIC Pump Discharge
Flow-High, Low

7RM REV. 82




RPS MG SET "A"

EPM ASSEMBLY "A"

1 cnkrsea. J—-.cz:.-.x_z_s.z.x_s_-
27-3A 59-3A

EPM ASSEMBLY "C"

L cn-xs2¢ L cnxsic.
I"é"}ié'(':' """"" @ 59-3C

I_ 517;1(753‘\@ C71-K756A gg'g"sz'c@ C71-K756C
I - TIME DELAY I TIME DELAY
- C71-K756A 62-3A - C71-K756C 62-3C
62-3A 62-3C
CB ._TRIPRELAY | 1 2 ... CB .
i35 TRIPRELAY i3z TRIPRELAY
C71-PO03A C71-P003C
RPS MG SET "B"
EPM ASSEMBLY "B" EPM ASSEMBLY "D"

1 cnxsam -'--gz:.-.x.z.s_m__
27-3B 59-3B

C71-K756B
TIME DELAY

..97.1.:15.7_5.5_1.3._‘. 62-3B
62-3B

1 ¢71-k752D, L cnxmsip.
I"i'ilé"n' """" ) T

C71-K756D
TIME DELAY

- C71-K756D 62-3D
62-3D .

L cnxksE J‘-QZ!:!.(.Z.S.IE_,
27-3E 59-3E

C71-K756E
TIME DELAY

- C71-K756E 62-3E
62-3E

C71-PO03E

52-3B 52-3D
) C71-P003B C71-P003D
RPS ALTERNATE POWER
EPM ASSEMBLY "E" EPM ASSEMBLY "F"

L cr-k7s2F L cnxasiE. @
27-3F. 59-3F

C71-K756F
TIME DELAY

- C71-K756F @ 62-3F
62-3F

- C71-PO03F

Minimum Channel Requirements for Svstem Initiation Capability:

In order to maintain RPS-EPM trip capability, one EPM assembly for each
of the inservice power supplies must be operable.

Elem. Ref.

H-17197
H-17499

LFD-1-EPM-01

TS 3.3.8.2
¥ RPS Electric Power

Prepared By: ; Monitor Trips
Reviewed By: &« M TRM Rev. 23
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| Logic A ; ! Logic C :
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| (1821 ‘ ! (1821 '
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: Trip Logic | : Trip Logic |
| _ __“_L 16214 : i L 2 ;
| f T k3374 | | T K370A |
oo L e e o o o o o e et e b e e e o ———
] iContact Closes : FrIUTIIII e | | | ; e s e :i
on High LI S R T | KT T S A |
i Pressure [T T TTTT LFD*"‘*;LS”M'I | ! b o e o = LFD-LLLS-03, I
b {{ypical of 2) |k e Logica | I | bbbl Logic € N
I TN 0 D S | } oo e o e o o o
{ : | ;
| 1E21A | ! 1E21A |
| K313A | K314A
e o e e i e i o o o e o s o H L e o i e o o o — |
Actuation Logic Actuation Logic
Loaena Lo1e2ia
T Skt
s ] || 1E21A i | ] 1E21A- 1
Contact Closes on T K338A See { T K3TiA See H
High Pressure . 1214 LFD-IUS02 b 1E21A  LFOLUSOZ,
{TX?J€§|3{2]“§ L K340A Lugic A i ! :{: K372A togic C E
Lj%[ ““““““““ 4 B H
Initiation of opaning of LLS S/RV gultements for Syste initiatian of opening uf LLS 5/RV
1821-F013H Ses Sheet 2 of 2, 1821-F813G
‘IFD-1-L501
Sheet1of2
'7T$3.3.6.3-1, Item 1
Low-Low Set Instrumentation
Elern. Ref. ‘Reactor Steam Dome
- . T "Pressure-High
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Reviewed by: o 27 iRey. 3 05/11/2016 |
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D e aww mum cew e e wmn G SwE Gwe M Gee GWS SRR Swe RO e e i
Logic B :
Channel |
|
1821- I
\N1208; i
h ]
T |
1B21- !
NE20B ]
MTU :
|
i
1E21A- I
K3378 |
i
!
o - M {
Trip Logic :
. ___,L 1E21A :
[ T k3378 '
'Contact Closes ' ::—'-:{-“‘.:::‘T‘?;—:l:r - “S‘e: —‘g ]
on High N T R T T & |
Pressure | TT T T T tFp-1us- | |
{Typical of 2} boalat.lot ot ) 03logicB | '
T - S }
|
|
1E21A |
K3138 |
Actuation Logic
A aeama
= Trowass
oy | | iE21A- 1
T f:;ff See LtFD-2.LLS |
02, Logic B
; | L K3408 Bl ;
o g

Initiation of opening of LLS S/RY .
1B21-FOL13A

Elem. Ref.
H-17755 H-19826
H-19825 H19834

‘Division Il

in order to mamtain the capabmty to inmate a LLS S/RV xts assoctated
reacior steam dome pressure Logic AND its associated Logle from LFD-1-LLS-
02 AND LFD-1-L15-03 must be operable.

yo T T T T T . T ‘
s Logic D g
]
| Channel i
i !
| 1821 |
| N1200 ;
| .
I {
| 1871 |
i N620D !
] MTU :
!
i |
i i
P 1E21A- !
| K3708 |
i i
] {
! Trip Logic :
! L ena :
! - K3708
i . J “““““““““““ !
! | PRI oo )
| == =t oausos, H
| i :,,,L LoioL ,,; togic D H
| o ] H
i |
! 16214 :
| K3148 i
Actuation Logic

TSI

LR 2 51 R,

11 1E21A i

| KT8 seeurns. I

i :}: ot 02, Logic O :

Unitiation of opening of LLS S/RV
21-F013C

(ERET ]
‘Sheet2of2

T$3.3.63-1, Item 1
Low-low Set lnstrumentatlon
‘Reactor Steam Dome
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Division |

Logic A Channels
Al A2

Logic C Channels
C1 C2

o,

5”‘3321?‘«% 5""’3921-3’2 gzazz\ /2821
WN1204/ \N122A/ \N120C/ iN122¢/
1B21- | 1B 121 IR 13121. AT 73 15!21-
N620A ... N621A | = N622A .. NB43A | N620C Lowe2c || e
MIU L STu L STU | | MTU | . MTU | L MTU
I
1E21A-
K372A

Trip Logic Trip Logic
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T 16214
e L I T reraa
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| [Pressure & -~ 1E21A-- See LFD-1-L1501, PL ie21a seetrprus. |
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[Pressure [ % ! ! }
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1
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Initiation of opening of LLS 5/RV ;mitiation of opening of LLS S/RV
1B21-FO13H {1821-F013G
LFD-1-1502
Sheet1of2
T$3.3.6.3-1, ltem 2
1 Low-Low Set Instrumentation ~
Elem. Ref. ! ‘Low-Low Set
. . | ,  Pressure Setpoints
§ Reviewed by: Rt 2 Rev.l 05/11/2016
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a Logic B Channels Lo Logic D Channels ,
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I N6208 .. NE21B N6228 ... N643B ] | § 3 i
|_MTy STU STU My fi !
‘% l S ed '
' ) »\ ro !
‘ £ . j
! 1E21A- 1E21A k‘& | l ]
] K338B k3408 | | ! |
* Pl |
I . . po ! . . |
, Trip Logic L Trip Logic |
' ¢! |
i % 1532318: | | £ 1E21A i
i l | ! k3718 i
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Imtnatxon of opening of LLS S/RV | Initiation of opening of LLS S/RV
:1521 FO13A i 18231-F013C
§ i ity
in order to maintaln the capability to initiate a LLS 5/RV, its assoctated low-
low set pressure setpoint Logic AND its associated Logic from LFD-1:415-01
AND LFD-1-LL5-03 must be operable,
LFD-1-118-02
Sheet 2 of 2
T53.3.6.3-1, ltem 2
1 Low-Low Set Instrumentation -
Elem. Raf. | Low-Low Set
. . ‘Pressure Setpoints
2 117972355 741158855 prepared by fofy 0 0l ofouf, P
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Logic A

Channels
Al A2 A3
B2l | 1B21- | 1B21-
| N302A | N302B | N302H
. PS . PS i PS
Ad AS AB
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Initiation of opening of LLS 5/RV
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Elem. Ref,
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Initiation of opening of LLS S/RV |
:1B21-F013G .
LFD-1-LL5-03
Sheet 1 of 2
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T$3.3.6.3-1, ltem 3
‘Low-Low Set Instrumentation
' . - Talipipe Pressure Switch
4 a0 -
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{nitiation of opening of LLS S,a’RV “Initiation of openlng of LIS S/RV
11B21-F013A [1821-FO13C
' Minimum Channel Reauirements for LS S/RY Inltiation Capability: o
In order to maintain the capability to initlate a LLS S/RY, its associated
tailpipe pressure switch Logic AND its associated Logic from LFD-1.LL5-01
AND LFD-1-LL5-02 must be operable. The tailpipe pressure switch Logic is
operable if at least one pressure switch 1s operable OR at least one pressure
switch AND Reactor Steam Dome Pressure-High channel in the opposite
Logic in the same Division are operable,
LFD-1-115-03
Sheet 2 of 2
. T533.6.3-1, Item 3
Elem. Ref, Low-Low Set Instrumentation
H-17755 ! . ) o ... Tailpipe Pressure Switch
: A o e 7
H-18606 ;Prepared by 43
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Trip System: 1E 4.16KV Bus

Contacts Close
on Loss of Voltage

(Typical of 2)

Contacts Close
on Loss of Voltage
(Typical of 14)

-

Initiates Load Shedding,
Load Sequencing, EDG 1A
Supply Breaker Closure, and
1E Bus Normal and
Alternate Supply Breaker

Lockout

Elem. Ref.
H-13382 H-17111 H-17768

H-13412 H-17763 H-17776
H-17109 H-17764

Channels

|
|
|
|
]
|
|
I +> 7 27-6
|
|
]
|
|
27-EAX1 : 27-EBX 27-EBXI1
i
i
|
27-EAX] L : 27-EBX - 27.EBX1 L
|
|
|
|
21-EAX3 | 27-EBX2 27-EBX3
Contacts Open
M on Loss of Voltage
L ] L ] ] T 2
Trip Logics i (Dpicalof?)
27-EAX2, ;
127- 127 27-EAX ©1 i _1.27-EAX, -
EAX EAXI N v 27-EAX| !
Iz7- 127- t---0 e-- ce g
EBX '
pin |
Actuation by | 27-EBXI
Logic Logic Actuation
Logic
|Initiates the EDG 1A
Initiates Trip of the 1E Bus Prevents Start of CS A and
Normal Supply Breaker RHR A Pumps Until
and Closure of the Voltage is Restored
Alternate Supply Breaker
[LFD-1-LOP-01
Minimum Channel Requirements Sheet 1 of 3

for System Initiation Capability

See Sheet 3 for minimum channel
requirements.

TS 3.3.8.1-1, Items 1.a
and 1.b, 4.16KV
Emergency Bus, Loss
of Voltage and Time

Prepared By

Reviewed By: jﬁ

Delay

Rev. 0 12/16/9
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Trip System: 1F 4.16KV Bus

Contacts Close
on Loss of Voltage
(Typical of 2)

Contacts Close

-4 on Loss of Voltage |- - -~
(Typical of 14)

- —m - an

Initiates Load Shedding,
Load Sequencing, EDG 1B
Supply Breaker Closure, and|
1F Bus Normal and
Alternate Supply Breaker

Lockout

Elem. Ref.
H-13413 H-17768
H-17764
H-17765

Channels

i
|
|
]
i
|
|
I » 7 27-6
|
|
]
|
|
27-FAX1 : 27-FBX 27-FBX1
|
|
|
2FAx1 L : 27-FBX — 27-FBX1 =
|
|
!
|
27-FAX3 | 27-FBX2 27-FBX3
Contacts Open
Rl on Loss of Voltage
. . [} q al
Trip Logics G dd)
27-FAX2,_ !
1.27- L27- 59 pAx 3 _ _27-FAX, .
FAX FAXI N b 27-FAXI .
Iz7- 127- €---) TTe-s L _____1
FBX FBX1 27-FBX2, 'lr —
Actuation ActuatTBX | 27-FBXI
Logic Logic Actuation
Logic
|Initiates the EDG 1B |
Initiates Trip of the 1F Bus
Normal Supply Breaker
and Closure of the Prevents Start of RHR C
Alternate Supply Breaker and D Pumps Until Voltage
1s Restored
[LFD-1-LOP-01
Minimum Channel Requirements Sheet 2 of 3
for System Initiation Capability TS 3.3.8.1-1, Items 1.a
See Sheet 3 for minimum channel and 1.b, 4.16KV
requirements. Emergency Bus, Loss
of Voltage and Time
Delay

Rev. 0 12/16/9




Trip System: 1G 4.16KV Bus

Contacts Close
on Loss of Voltage
(Typical of 2)

Contacts Close
- 4 on Loss of Voltage
(Typical of 14)

Initiates Load Shedding,
Load Sequencing, EDG 1C
Supply Breaker Closure, and

Channels

27-GAX1

27-GAXI1 L

27-GAX3

4

27-GBX

27-GBX2

Trip Logics

1.27- 127.
GAX GAXI

Iz7- 127-
GBX

Actuation
Logic

27-GAX2, .
27-GAX

1l 1

‘_---

. e
GBX1 27-GBX2, T 27-GBX,
27-GBX . |
Actuation | 27-GBXI
Logic Actuation
Logic

27-GBX 27-GBX1

27-GBXI1 L

27-GBX3

Contacts Open
----- on Loss of Voltage
(Typical of 2)

__L27Gax,
27-GAXI

“-)

<-- |

[Initiates the EDG 1C|

Initiates Trip of the 1G Bu
Normal Supply Breaker
and Closure of the
Alternate Supply Breaker

Minimum Channel Requirements
for System Initiation Capability:

Prevents Start of CS B and
RHR B Pumps Until

Voltage 1s Restored

LFD-1-LOP-01

1G Bus Normal and In order to maintain Diesel Generator function Sheet 3 of 3
Alternate Supply Breaker initiation capability on a loss of voltage condition,| TS 3.3.8.1-1, Items 1.a
Lockout both channels associated with each of two and 1.b, 4.16KV
Elom. Ref. emergency busses are required to be operable. Emergency Bus, Loss
H-13382 H-17111 H-17767 of Voltage and Time
H-13414 H-17765 Delay
H-17109 H-17766 Rev. 0 12/16/9




Trip System: 1E 4.16KV Bus

_________

Contacts Close
on Loss of Voltage

(Typical of 2)

Contacts Close
on Loss of Voltage
(Typical of 14)

Channels

Initiates Load Shedding,
Load Sequencing, EDG 1A
Supply Breaker Closure, and
1E Bus Normal and
Alternate Supply Breaker
Lockout

Elem. Ref.
H-13382 H-17111 H-17768
H-13412 H-17763 H-17776
H-17109 H-17764

|
|
|
|
|
|
|
I eee-- » 7 27-5
|
|
I
|
|
27-EAX1 : 27-EBX 27-EBXI1
|
|
|
27-EAX1 L : 27-EBX L 27-EBX1 =
|
|
I
|
27-EAX3 | 27-EBX2 27-EBX3
Contacts Open
SRl on Loss of Voltage
1 : ! Typical of 2
Trip Logics y [(Qypioalotd)
]
127 L7 5313;’&2& y i _127-EAX, -
}ELX_{ EAXI N b 27-EAXI '
27- 27- t---2 Te-- R
EBX EBX1 %;_ggﬁz’ | 27-EBX, . -:
Actuation Actugtior | 27-EBXI
Logic Logic Actuation
Logic
[Initiates the EDG 1A |
Initiates Trip of the 1E Bus Prevents Start of CS A and
Normal Supply Breaker RHR A Pumps Until
and Closure of the Voltage is Restored
Alternate Supply Breaker
LFD-1-LOP-02
Minimum Channel Requirements Sheet 1 of 3

for System Initiation Capability
See Sheet 3 for minimum channel

TS 3.3.8.1-1, Items 2.a
and 2.b, 4.16KV
Emergency Bus,
Degraded Voltage and
Time Delay

requirements.
Prepared By: A <5'
Reviewed By: &

Rev. 0 12/16/94

N



Trip System: 1F 4.16KV Bus

Contacts Close
on Loss of Voltage
(Typical of 2)

Contacts Close
4 on Loss of Voltage | - - - -
(Typical of 14)

Initiates Load Shedding,
Load Sequencing, EDG 1B
Supply Breaker Closure, and
1F Bus Normal and
Alternate Supply Breaker

Lockout

H-13413 H-17768
H-17764
H-17765

Elem. Ref.

Channels

|
|
|
|
|
|
|
. +7 275
|
|
|
|
|
27-FAX1 : 27-FBX 27-FBX1
|
|
|
27-FAX1 L : 27-FBX L 27.FBX1 =
|
!
|
|
27-FAX3 | 27-FBX2 27-FBX3
Contacts Open
el on Loss of Voltage
3 ] ! Typical of 2
Trip Logics o ypioaldtD
]
127 127 g?,:f_fAuXQ’-; i _127-FAX, ..
:EFAX IFAXI 1 ol 27-FAX! !
27- 27- “---- ““q--

" ———r————
FBX FBXI 27.FBX2, T 2.FBX.
Actuati 27-FBX | 27-FBXI” "~

ctuation Actuation
Logic Logic Actuation
Logic

[Initiates the EDG 1B |

Initiates Trip of the 1F Bus
Normal Supply Breaker
and Closure of the Prevents Start of RHR C
Alternate Supply Breaker and D Pumps Until Voltage
1s Restored
LFD-1-LOP-02
Minimum Channel Requirements Sheet 2 of 3

for System Initiation Capability

See Sheet 3 for minimum channel
requirements.

TS 3.3.8.1-1, Items 2.a
and 2.b, 4.16KV
Emergency Bus,
Degraded Voltage and
Time Delay

Rev. 0 12/16/9




Trip System: 1G 4.16KV Bus

Channels
B

|
|
|
|
|
|
I
J I e +7 27-5
! |
i |
! |
Contacts Close |
on Loss of Voltage |
(Typical of 2) 27-GAXI1 : 27-GBX 27-GBX1
|
|
I
27-GAX Lo . 270X = : 27.GBX = 27-GBX1
1
: ]
' |
X |
' |
27-GAX2 27-GAX3 | 27-GBX2 27-GBX3
Contacts Close ' Contacts Open
1 -<on Lossl of% Vol)tage ] RELEE on Loss of Voltage
i | (Typical of 14 . : ! Typical of 2
. Trip Logics R LR
! 1
o 127- 1 27 127 1 27 532‘,},("2* , \_1.27-Gax, -
GAX2 GAX3 GAX GAXI1 n 1 L 27-GAXI '
127- 127- 127- 127- €---n Te-- S
[ GBX2 | GBX3 GBX GBX1 %;'ggf’ | 27-GBX, _ -:
| Actustion Actuation | 27-GBXI
Logic Logic Actuation
Actqation Logic
Logic |Initiates the EDG 1C|
| Initiates Trip of the 1G Bu Prevents Start of CS B and
: Normal Supply Breaker RHR B Pumps Until
il and Closure of the Voltage is Restored
Initiates Load Shedding, Alternate Supply Breaker
Load Sequencing, EDG 1C Minimum Channel Requirements
Supply Breaker Closure, and for System Initiation Capability: LFD-1-LOP-02
1G Bus Normal and In order to maintain Diesel Generator function Sheet 3 of 3
Alternate Supply Breaker initiation capability on a loss of voltage condition,| TS 3.3 8.1-1, Items 2.a
Lockout both channels associated with each of two and 2.b, 4.16KV
Elem. Ref. emergency busses are required to be operable. Emergency Bus,
H-13382 H-17111 H-17767 Degraded Voltage and
H-13414 H-17765 Time Delay
H-17109 H-17766 Rev. 0 12/16/94




Trip System Trip System Trip System

|
1E4.16KVBus | 1IF4.16KVBus | 1G4.16KV Bus
| |
Channels . Channels : Channels
|
B | B | B
| |
() .| (i) () .. ()
--- -|| === - --- -
2., \ . 27_2 ' : 271! 272 v :: 27-1 : 272 v :
' i et | e :
b i 0 a :
'.____L vl i__-.J- ! .___J- ;
IS32-K207-2E : 1s32-x221-2:: 1532-K228-2,
R22-TDOE-2! | R22- TDOE-2: R22-TDOE-2:
1S32-K207-1 }11832-K221-1 i 1532-K228-1 '
R22-TDOE-| } |R22-TDOE-1 ' R22-TDOE-1 :
_____ ol S | S
CTTTTTTT T 7 7° I T [ T
= : :
: . . | . . . .
. Trip Logic . Trip Logic | Trip Logic
: 1 1532-K207-1 : Lisaaka21-1 | Lis32-k228-1
Fooonoes R22-TDOE-1 | R22-TDOE-1 R22-TDOE-1
' i |
o R22-27-ECX | R22-27-FCX | R22-27-GCX
g b | |
S $% 1832-K207-2 | 1S32-K221-2 | 1832-K228-2
.§ > g T R22-TDOE-2 : T R22-TDOE-2 : T R22-TDOE-2
Q o=
i~
SEE : !
I |
sem--ei---z RZZ2VECX | R227FCX | R22-27-GCX
] I l
) [ |
: | |
. [Annunciator"a160V] |  [Annunciator*4160V| |  [Annunciator "4160V
+  |Bus 1E Voltage Low" ) Bus 1F Voltage Low" I Bus 1G Voltage Low"
: Alarm ' Alarms ' Alarms
i | Contacts Open
+ - {1 on Low Voltage
(Typical of 3)
 Minimum Channel Requi for System Initiation Capahility: |LFD-I-LOP-03
In order to maintain annunciation capability on a low voltage TS3.3.8.1-1, Items 3.a
condition on the emergency busses, both channels including their and 3.b, 4.16KV
associated time delay relays for each emergency bus must be operable.| Emergency Bus,
Elem. Ref. K;gmded Voltage
H-13412 unciation and
H-13413 Prpued By f=<<ZC_- |Time Delay
H-13414 WWM-__ TRM Reyv. 63




Trip System "A"

r—-—-=-=-T—-==7===-==-=-" i

Trip System "B"

' 1Z41-

r—--=-=-==-======-=-" !

I I
1 I
I I
I I
I I
| I
! I
I ‘ I
) 1Z41- I
I R615A I
' RIS !
i I
I SR P . I
] ; ; I
[ v 1241- 11241 1
! ]
I R8O | G15A-1 I
I I
I . . I
: Trip Logic :
|
I | I
I fmnean , I
| |Contacts _ i 1Z41- '1741- I
| [OpenOn |- T K80 iisa I
Inlet High
I |Radiation | I
I |(Typical of2) ' I
l ity Raliadiadiadid ' '
I : ; I
I I II%;;' | 1241- !
I L 1 G15A-1 I
Actuation Logic
| Contacts
it = PR Close On
1 1Z41- ) ! ) Inlet High
| K82 %___, i Radiation
''''' . (Typical of 2)

Initiation of MCREC Train "A'
d Train "B"

4

- -'GI5B-1

| I Initiation of MCREC Train "A"
and Train "B"

Minimum Channel Requirements for System Initiation Capability:

In order to maintain MCREC System initiation capability for the pressurization mode
on Control Room air inlet high radiation, at least one channel is required to be operable
or maintained in the tripped condition.

Elem. Ref.
H-17069 H-17073
H-17070 H-17121
H-17071 H-17142

LFD-1-MCREC-01

TS 3.3.7.1
MCREC System

Prepared By: M
Reviewed By: S L) e d

Initiation Control Room
Air Inlet Radiation - High

Rev. 0 1/12/95




-— s am - e -

Trip System "A"

! Channels
, Al A2
|
| 1B21- 1B21-
| NO9IA N091C
|
|
! 1B21- 1B21-
: N691A N691C
i E E
1
| $ g
IE21-
' K7A KoA
|
! Trip Logic
: ______ L 1g21- L 1e21-
I | K7A K7B
v
: :
: } 1E21- 1E21-
! + KBA K8B
! l
Caniact Clowes Actuation
Water Level Logic "An
(Typical of 8)
Initiation of MCREC Train
["A" and Train "B"

Channels

1B21- 1B21-
N091B N091D

1B21- |
N691B

®

1E21°
Trip Logic
1E21- L L 1E21-
K7A K7B
1E21- 1E21-
KSA K$B

1B21- |
N691D
K8B

Actuation
Logic "B"

Initiation of MCREC Train
"A" and Train "B" |

Minimum Channel Requirements for System Initiation Capability:

In order to maintain MCREC System initiation capability on Reactor Water Level -
Low Low Low (Level 1), channels in one of the following combinations must be either

functional or maintained in the tripped condition.

Elem. Ref.
H-17109 H-19826

H-17121

H-19823 H-19830

H-19829

Aland A2
Aland B2
Bland A2
Bland B2

LFD-1-MCREC-02

Prepared By: Ll C.
Reviewed By: &, lg

TRM T3.3.7-1, Item 1
MCREC System
Instrumentation,
Reactor Vessel Water
Level - Low Low Low,
Level 1

TRM REV, 60




-

_Trip System "A"
Channels
Al A2
1Ell-
e
1E11- 1ELl-
N694A N694C
MTU  [MTU
IEI$ 152$
K5A K6A
Trip Logic
..... 1igi- Lga-
T K5A T K5B
1E21-1 L ie2-

D R GRS S WSS T ue SED g wae RE MG WIS e W W SRR NS i AR S G WS W S N e
TN G AR MR TS GRR me S MM SR e AR G B MR WA W TG WONE TR e A e AR A e

Contact Close i
TEEL | JActatin
Pressure (Typical Logic "A

Initiation of MCREC Train|
"A" and Train "B"

Bl
LE11-
N094B

Channels

IE11-
N694B

MTU

- -

Ks5B

Ké6B

Trip Logic
1IEn- L L.
K35A ‘]’ T KSR
1821-J. 4 1E21-
K6A T T k6B
L v ome o o om eam mee e - v e e am e e
Actuation
Logic "B"
Initiation of MCREC Train
HAH ggd "I_tg!‘y HBN |

Minimum Channel Requirements for System Initiation Capability:

In order to maintain MCREC System initiation capability on high Drywell pressure,

channels in one of the following combinations must be either functional or maintained in

the tripped condition.

Elem. Ref.
H-17109 H-19827

H-17121
H-19823
H-19826

H-19830

Aland A2
LFD-1-MCREC-03
Aland B2 TRM T3.3.7-1, Item 2
J3./-1, Item
Bland A2 MCREC System
Bland B2 Instrumentation,
Prepared By: __B.G. Thigpin }q’ﬂ"?w Drywell Pressure-High
Reviewed By: o % ;;:gd?ég : ‘i n:né?z‘ TRM Rev. 93




[N

Trip System "A_ _ _ ___ ,
Channels

1 -
MNOBOA

NEB7A
MII

ystem "A"

131321
NORGC

Y
]

FTEZT- | @
NE6B7
MEO _.

Contact Closes
To Cause

Actuation
(Typical of 2)

TR -
WNOEARA
7B

NGBPA
NI

' MAL *C*

!
|
|
!
|
l
|
[ TB2T- |
NESSC :
|
|
|
|
t

L
1

S

] '

] '
m71-$ $IA7I-\ ---
K3A K3C "~

Trip Logic "A"

Initiation of MCREC Train "A"
and Train "B"

Minimum Channel Requirements for System Initiation Capability;

ot
»
]
»

o rarm
~Noss D
Ty

B2a -

1w B2B

' '

' '
|A7l-$ $IA7|-
K3B K3D

1

' M. T

! MSL D"

K3D

Actuation Logic

;Fm

i

and Train "B"

Initiation of MCREC Train "A"

In order to maintain MCREC System initiation capability on Main Steam Line high flow, channels in
one of the following combinations must be either functional or maintained in the tripped condition.

One Al and One B1 Channel for Each Main Steam Line

Elem. References

H-19809 H-17810
H-19812 H-17811
H-19815 H-17818
H-19818 H-17121

OR

One A2 and One B2 Channel for Each Main Steam Line

Prepased By: Z 2‘ &
Reviewed By: ﬁo:.//

LFD-1-MCREC-04

TRM T3.3.7-1, Ttem 3
MCREC System
Instrumentation, Main
Steam Line Flow - High

TRM REV. 60




Channel
A

1D21-
N002B

1D21-
K002B

AU

|
I
|
!
|
1
|
I
|
|
|
%m |
|
)
I
{
|
I
1
|
I
!
I
!
I

1D21-
Ko002B

Actuation
Logic "A"

!
.

Initiation of MCREC Train "A"
and Train "B"

Channel

B

1D21-
N002D

1D21-
K002D

Floor Area High
Radiation

2

Actuation
Logic "B"

and Train "B"

Initiation of MCREC Train "A"

Minimum Channel Requirements for System Initiation Capability:

In order to maintain MCREC System initiation capability on Unit 1 Refueling Floor area high
radiation, either channel A or channel B must be functional or maintained in the tripped condition.

Elem. Ref
H-17854
H-17121

LED-1- -05
TRM T3.3.7-1, tem 4
MCREC System
Instrumentation,

Prepared By: /¢ &
Reviewed By £, £

Refueling Floor Area
Radiation - High

TRM REV. 60




I
]
I
I
I
I
|
|
|
|
I
I
I
I
1Z41- !
I
I
I
i
I
|
I
|
I
1
|
|
i
|

I
| G15A-1
Trip Logic
Tz
' K81 T
l1z41-
— —___lcisB1
1 1Z41-
' G15A-1
Actuation Logic
. Contacts
aiadindaid =R Close On
v 1Z41- ! a Downscale
' . 11241- .
K82 :%'. 1 G15A-1 Signal
: (Typical of 2)
, v
Initiation of MCREC Train "A'
Train "B"

Trip System "B"

Initiation of MCREC Train "A"
and Train "B"

Minimum Channel Requirements for System Initiation Capability:

In order to maintain MCREC System initiation capability for the pressurization mode
on a Main Control Room Intake Radiation Monitor downscale signal, each channel

must be operable or maintained in the tripped condition.

Elem. Ref.
H-17121
H-17142

%_ -1-MCREC-06
TRM T3.3.7-1, Item 5
MCREC System

Instrumentation, Main

Prepared BYM ‘COHFIO.I Room Intake
[Radiation - Downscale

Reviewed By: ifta Rev. 0 1/13/95
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Trip System "A"

Channels
Al A2
1D11- 1D11-
NOO6A N0O06C
1D11- 1D11-
K603A K603C
LRM| |LRM

lA7l$ lA7l]$
K44A K44C

- e e S GEe GEn GUN SEr G IR G GED G S SEE GEe WY GEE e e

Trip System "B"

Channels
Bl B2
1D11- 1D11-

N006B N006D

ID11- ID11-
K603B | |K603D
LRM| [LRM

lA7lB$ 1A711$
K44B K44D

- - --

Refer to sheet 2 of 2 for the trip logic, actuation logic and the minimum
channels required to maintain functional capability regarding isolation of the
Reactor Water Sample line and tripping of the Steam Packing Exhausters and
the Mechanical Vacuum Pump. Both functions must be considered in
determining the channel minimum requirements.

Elem. Ref.

H-13377 H-17790 H-17811
H-17076 H-17804 H-17812
H-17077 H-17805 H-17814
H-17789 H-17810 H-19556

LFD-1-MSLR-01
Sheet 1 of 2

TRM T3.3.11
Main Steam Line
Radiation High - High

-
Reviewed By: Rev. 0 3/30/95




Trip of Steam Packing Exhausters and
Mechanical Vacuum Pump

_———— e T, T T T T ——— Yy ="
Trip Logic | Trip Logic g
_____ Lia7ie- L 1a71B- I | 1A7T1B- L L 1a71B-
' K44A K44B | K44C K44D
2 1A71B | | I I
e8| T ) 1A71B- 1A71B- 1A71B-
§_ 3 5 3 K44C| T K44D I I K44A K44B
T8 I . .
g §, E g Trip | I , Trip
k 1 1061$ System "A" | 1C61- System "B"
O 2] K45 I I K46 I
1C61- : :
xs Actuation Logic
%‘;’;‘;ﬂ"ﬁg‘ a N Trip of Steam Packing Exhausters
Radistion High - High| 1G61- 1 |—————————~—— o IN33-C001A & B and Mechanical
Signal (Typical of 2) | K45 HEI Vacuum Pump 1N62-C002
In order to maintain trip capability of the Steam Packing Exhausters and the Mechanical
Vacuum Pump on a Main Steam Line Radiation high - high condition, channels in one of
the following combinations must either be functional or maintained in the tripped
condition.
Alor A2
and
Bl orB2
Closure of the Reactor Water Sample Valves
:_ Trip Logic H_ Trip Logic 1|
| 1A7 lBl J- I I J_ l I
K44A
. - 1A71B- . 1A71B- 1A71B-
|T1'1p '[ ; T K44B I Trip K44D K44C |
|System — 1 System l———-——-l |
"AM .o "B" '
e S - _ _ _ 2 _ _ l
— — — e —
Contacts OpenOna | | ! '
Main Steam Line ! ' ]
Radiation High - High | :
Si (Typical of 4) A 2
Closure of Inboard Group 1 losure of O 1 1B31-
Valve 1B31-F019 — u B31-F020
Minimum Channel Requirements for System Isolation Capability: LFD-1-MSLR-01
In order to maintain isolation capability of the Reactor Water Sample line on a Sheet 2 of 2
Main Steam Line Radiation high - high condition, channels in one of the following | TRM T3.3.11
combinations must either be functional or maintained in the tripped condition. Main Steam Line
Aland Bl Radiation High - High
OR PreparedBy: Lo/ C
Elem. Ref.: See sheet 1. A2 and B2 Reviewed By.<Ze%)y 7 TRM REV. 60




Trip System "A"
Channels

Al A2

NO81A NO81C

1B21- 1B21-

N681A N681C

MTU MTU
und und

Trip System "B"

[
I [
I Channels |
| [
| Bl B2
I [
[ [
I 1B21- 1B21- i
i NO81B NO81D |
I [
1 [
! | i
I 1B21- 1B21- I
| N681B N681D |
: MTU MTU ,
! ! L
| ! ' [
I 1A71B- 1A71B- [
I K7B K7D |
l [
i [

|
I
|
I
1
|
1
|
1
I
1
|
-

Minimum Channel Requirements for System Isolation Capability:

Elem. Ref.

H-17810
H-17811
H-17812
H-17813
H-17814
H-17815

H-17816
H-19809
H-19812
H-19815
H-19818

See Sheet 2 of 2.

LFD-1-PCIS-01
Sheet 1 of 2

| o

Prepared By:

Reviewed By:

E= v

TS336.1-1, tiem Ia
Main Steam Line Isolation -

Reactor Vessel Water Level -
Low Low Low, Level |
Rev. 0 1/13/95




Main Steam Line Isolation Valve Isolation Function

r . AN : L 1 » L1
,  Trip Logic "A ! | Trip Logic "B" |
[
: __L1a7B- L 1a71B- ! s 1 1a71B- 1l 1a71B- |
| [Contasts Open K7A K7A | : I K7B I K7B |
onLowLow | 1A71B- L 1A71B- | 1A71B- 1A71B- |
| |LowReactor |+ TKIC T XKIC ! T K7D T K7D I
I | Water Level ' ' | | : : :
I | (Typical of 8) : : | I ) ' |
! 1A71B-$ $ 1A71B- - | fm———— I _1a7iB- $ IA71B- |
! K14 K2 Tl ! I ks K16 I
s aw or o o G Gr o GE ar G B @ = - ‘.,\ e oo on o o W o o e o= o -: -— s -
Actuation Logic « “~~.._Actuation Logic
1 S e
L 1AT1B- L 1A71B- . ~~., 1 1A7IB- 1 1A71B-
Contacts Open T TTK4 T"':KSI X ‘,LT K52 T K16
on Low Low ' . - ------=-== p
LowReactor - [Initiation of Initiation of closure
Water Level . .
(Typical of 4) closure of inboard of outboard Main
Main Steam Line Steam Line Isolatio;
Isolation Valves Valves

Minimum Channel Requirements for System Isolation Capability:

In order to maintain the capability to isolate the main steam lines on low low low reactor vessel
water level, channels in one of the following combinations must be either operable or maintained in
the tripped condition. Al or A2

AND
Bl or B2

Drain Line and Reactor Water Sample Line Valve Isolation Function

Trip Logic "A"

Trip Logic "B"

| ! i |
[ l 1 1
I ;’J‘(‘“Iv"l{" ;;‘:;Z ;--'-LIA71B- Liazie. 1 | Liane Lians |
F-' Tx7A K7B | K7D K7C i
| | Water Level (From | (From
1 | CTypical of 4) Channel | I Channel '
i 1A71B- B1) | l 1A71B- A2) I
L e K6 e e - - | G < 7 A |
Actuation Logic Actuation Logic
41a71B- Liane
T K56 TKS7

Initiation of closure of inboard MSL Drain Initiation of closure of outboard MSL Drain
and Reactor Water Sample Group 1 valves and Reactor Water Sample Group 1 valves

Minimum Channel Requirements for System Isolation Capability:
In order to maintain the capability to isolate the main steam line drain and reactor water sample lines
on low low low reactor vessel water level, channels in one of the following combinations must be

either operable or maintained in the tripped condition. LFD-1-PCIS-01

H l%l?gm Il}elf7816 Sheet 2 of 2

- - Al and Bl TS 3.3.6.1-1, Item 1.a
H-17811 H-19809 OR Main Steam Line Isolation -
H-17812 H-19812 Reactor Vessel Water Level
H-17813 H-19815 A2 and B2 or Vessel Water Level -
H-17814 H-19818 Low Low Low, Level | ___
H-17815 Rev. 0 1/13/95




Trip System "A" Trip System "B"

I | | |

| | 1 I

: Channels | : Channels :

1 I | |

. Al A2 | B1 B2

l | | |

l 1B21- 1B21- ! | 1B21- 1B21- |

| NO15A NO015C I ) NO15B NO15D i

l PS PS I I PS PS !

1 ) H ! ! ' ' !

] : ‘ ! i X : !

I : N ! I : i !

I ) " ! I ‘ ' !

l [} [} | | 1 1 |

| 1A7iB- 1A71B- | { 1ATIB- 1A71B- 1

: K7A K7C : : K7B K7D i

I ! 1 |

| ) | |

l 1 ] |

Minimum Channel Requirements for System Isolation Capability:
See Sheet 2 of 2.
LFD-1-PCIS-02
Elem. Ref. Sheet 1of 2
15 3.3.6.1-1,Ttem 1.b
H-17810 H-17814 B Main Steam Line Isolation -
H-17812 H-17816 Ceiouedn SZ@ 6; i Z Pressure - Low
1ICWCH Ve e

H-17813 . Rev. 0 1/13/95




Main Steam Line Isolation Valve Isolation Function

. s T T T Twa w5 [ DT T S TER
Trip Logic "A" | | Trip Logic "B" |
: __11ane. Lians- | : 1 1A7B. 1 1anB- 1}
 [Contacts Open] ! K7A I K7A | : K7B I K7B |
onLowMain | 1 1A71B- 1A71B- | 1A71B- 1A71B- |
| |SteamLine [ T K7€ T KIC | T KM T KM I
I | Pressure ' ' | ! N \ |
I | (Typical of 8) X . I | ' ) |
' 1A71B-$ $IA7IB- - j------ I _1am1B- $IA7IB- |
! K14 K52 el ! I ks1 K16 |
e o o oo e e e e e e e e e e ““~ e o o e - e - .—————.———
Actuation Logic T Actuation Logic
11A71B- L 1ATIB- I ~< .| 1A7IB- 1 1A7IB-
Contacts Open| T~ ~=-K14 TEKSI X 1‘#Ksz T K16
on Low Mam ) v memmememem—- -
Is)‘t:“m Line +-  [Initiation of Initiation of closure
(Ty:‘:; of 4) closure of inboard of outboard Main
Main Steam Line Steam Line Isolatio
Isolation Valves Valves
Minimum Channel Requirements for System Isolation Capability:
In order to maintain the capability to isolate the main steam lines on low main steam line pressure,
channels in one of the following combinations must be either operable or maintained in the tripped
condition. Al or A2
AND
Bl or B2
Drain Line and Reactor Water Sample Line Valve Isolation Function
I : A MAN 1 I : L) » L[ 1
' Trip Logic "A : ' Trip Logic "B :
| |Contact Opens | i |
 (onlowMan | Liane Liame o i Liane Lians. I
i |Pre me r-' IK7A K7B | | K7D K7C |
ssure (From (From
| [(Typical of 4) Channel ! i Channel '
| 1A71B- Bl) | ! 1A71B- A2) |
e = — K56 ! (S €7 A ]
Actuation Logic Actuation Logic
1 1amB- L1a7B-
7 K56 3 K57
Initiation of closure of inboard MSL Drain Initiation of closure of outboard MSL Drain
and Reactor Water Sample Group 1 valves and Reactor Water Sample Group 1 valves
Minimum Channel Requirements for System Isolation Capability:
In order to maintain the capability to isolate the main steam line drain and reactor water sample lines
on low main steam line pressure, channels in one of the following combinations must be either
operable or maintained in the tripped condition. LFD-1-PCIS-02
Elem. Ref. Al and Bl Sheet 2 of 2
H.17810 H.17814 OR TS 3.3.6.1-1, lem 1.6
- - Main Steam Line Isolation -
H-17811 H-17815 A2 and B2 Main Steam Line
H-17813 Rev. 0 1/13/95




I
Channels ,
Al-C Al-D A2-A A2-B A2-D
I
1B21- |
NO089C |
MSL .
"D |
1B21- !
N689C |
MTU| !
I
IC71A- 1C71A- 1C71A- 1C71A- 1C71A- 1CT1A- ICT1A- ICT1A- .
K301A K302A K303A K304A K301C K302C K303C K304C !
1c7ia- L [1cma-1 1Icna-L [1c71a-1 :
ggmlgtﬁém T T k3024 — K304A T X302C - K304C :
Flow (Typical 1A71B- 1A71B- :
{of 16) K7A K7C )
________________________ R
Trip System "B"
T i
. Channels :
1
« Bl-A Bl-B Bl1-C Bl-D B2-A B2-B B2-C B2-D |
' 1B21- 1B21- 1B21- 1B21- i
J NO88B NO089B NO8SD NO89D |
: |
| MSL MSL MsL| |
' WCW NDN HCN NDH
| 1B21- 1B21- 1B21- 1B21- 1B21- 1B21- !
i N688B N689B N686D N687D N688D N689D !
! | MTU MTU :
: |
| ICTIA- 1C71A- ICT1A- 1C71A- ICT1A- 1CT1A- 1C71A- 1C71A- I
; K3oB K302B K303B K304B K301D K302D K303D K304D |
| 1c71A- L Mcna-l 1cna-L (1cnia-l |
| K301B T jc71a-( K303B T i K301D T jc71a- | K303D T )y !
: T k3028 ™ K304B T X302D T K304D :
I 1A71B- 1A71B- :
) K7B K7D s
Minimum Channel Requirements for System Isolation Capability: | | rp_; _pCIS-03
Elem. Ref. Sheet 1 of 2
H-17810 H-17816 See Sheet 2 of 2. TS33.6.1-1, fiem 1.
H-17811 H-19809 Main Steam Line Isolation -
H-17812 H-19812 Prepared By: Main Steam Line
H-17814 H-19815 Reviewed B Flow - High
H-17815 H-19818 a Rev. 0 1/13/95




Main Steam Line Isolation Valve Isolation Function

F T Tt T omei WAN T T i T Amia "R
,  Trip Logic "A | : Trip Logic "B" |
I
: __.Ll1a7B- L 1a71B- | | 1 1.;}73113- L 11(13173113- I
F I K7A KA | K ]
! S:ﬁfgfﬁf;" ! I 1A71B- I 1A7IB- | : 1A71B- I 1ATIB- |
| |SteamLine |-+ TKIC TKIC | | T KM T KD I
I | Flow (Typical ! ! | [ : : |
| |of8) 1 ' | : ) ) I
. lA7lB-$ 1A7IB- - | R 1A71B- $ IA71B- |
! K14 K2 Tl ) I kst K16 I
Actuation Logic » -~.._ Actuation Logic
1 1ATIB- 1 1A7IB- : T~~.,] 1ATIB- 1 1A7IB-
Cm}gf&yfn r--TK14 T K51 ! A Ks2 T K16
on ; imn | y 2 mmmemmme---a H
g{e“m Line ol "< [Initiation of Initiation of closure
of(;‘;, (Typi closure of inboard of outboard Main
Main Steam Line Steam Line Isolatio
Isolation Valves Valves

Minimum Channel Requirements for System Isolation Capability:
In order to maintain the capability to isolate a main steam line on high main steam line flow,
channels in one of the following combinations must be either operable or maintained in the tripped
condition.

One A channel AND one B channel for EACH main steam line
Drain Line and Reactor Water Sample Line Valve Isolation Function

Trip Logic "A" Trip Logic "B"

) | [ !
! | [ |
Contact Opens | i
| 8 4 [
: g‘;ﬂgﬁm —-dianp Liane 1 | Liane. Liane |
me r-' IK7A K7B | K7D K7C |
| |Flow (Typical (From 1 (From
| {of4) Channel ! | Channel !
i 1A71B- Bl) i i 1A71B- A2) I
b e K36 L e e - - ! D S 7 A |
Actuation Logic Actuation Logic
Liane 1 1a71B-
T K56 7 K57
Initiation of closure of inboard MSL Drain Initiation of closure of outboard MSL Drain
and Reactor Water Sample Group 1 valves and Reactor Water Sample Group 1 valves

Minimum Channel uirements for System Isolation Capability:
In order to maintain the capability to isolate the main steam line drain and reactor water sample lines
on high main steam line flow, channels in one of the following combinations must be either operable

or maintained in the tripped condition. LFD-1-PCIS-03

Elem. Ref. . ) Sheet 2 of 2
H-17810 H-17816 | One Al channel and one B1 channel for EACH main steam line TS 3.3.6.1-1, Item 1.c
H-17811 H-19809 OR Main Steam Line Isolation -
H-17812 H-19812 | One A2 channel and one B2 channel for EACH main steam line |Main Steam Line
H-17814 H-19815 Flow - High
H-17815 H-19818 Rev. 0 1/13/95




Trip System "A" Trip System "B"

I I I [
| | | 1
: Channels | : Channels :
| | 1 i
i A 1 A2 | l B 1 B2 |
| | | !
I 1B21- 1B21- | ! I 1B21- 1B21- !
I NOS6A Nosec | ! I NO056B NoséD | !
I VAC SW] VAC SW| | I AC SW| VAC SW| !
| ' $ ! ! j ' !
I : : ! I : \ !
I : : ! I : : I
I : : | I : : !
l ] ] l I ] 1 l
| 1A71B- $ 1A71B- $ | | 1A71B- 1A71B- 1
I K7A K7C | I K7B K7D [
| | | |
I 1 I I
| 1 | |

Minimum Channel Requirements for System Isolation Capability:

See Sheet 2 of 2.
LFD-1-PCIS-04
Elem. Ref. Sheet 1 of 2

TS 3.3.6.1-1, Item 1.d
g-}?’g }(1) g-%;/g{g N Main Steam Line Isolation -
117812 H.17816 pared B % 7 Condenser Vacuum - Low

Vi By: <= 2

H-17813 Reviewed By W Rev. 0 1/13/95




Main Steam Line Isolation Valve Isolation Function

r L ] L ] e - " "
Trip Logic "A" | | Trip Logic "B" |
|
: 1 1a71B- 1 1A71B- | I 1 1A71B- 1l 1an8 |
; Contact Opens L I K7A I K7A | K7B K7B |
' loaLow ' 1 1a7mB- L 1a7m1B- | . 1A71B- 1ATIB- |
b lCondenser |- TKIC TKIC ! T K7D T KD I
I | Vacuum ' ' I I ! ! I
I | (Typical of 8) X ' I | ' ) |
' 1A71B-$ $ IA71B- « fmmmmme I _1a71B- $ IA71B- |
! K14 K52 “~ S I ks1 K16 |
e o v or e e e s e e e e G e “,'~‘ b onr onr o e o o .— —-— = - —- -— = -
Actuation Logic e Actuation Logic
1 1A71B- 1l 1A7IB- I ~~. .| 1A7IB- 1 1A7IB-
Contact Opens| -~ K14 T K51 : *—;L—Ksz T K16
on Low | v cmmme—mm=-- v
Smdm ©  [Initiation of Initiation of closure
Gﬁ‘:} of ) closure of inboard of outboard Main
Main Steam Line Steam Line Isolatio
Isolation Valves Valves

Minimum Channel Requirements for System Isolation Capability:
In order to maintain the capability to isolate the main steam lines on low condenser vacuum,
channels in one of the following combinations must be either operable or maintained in the tripped

condition. Al or A2
AND
B1 or B2
Drain Line and Reactor Water Sample Line Valve Isolation Function
L Mt T ot WAN L et T it npn
' Trip Logic "A : ! Trip Loglc B :
{ |Contact Opens I 1 I
y |onLow --2ia7B- LiamB I Liane. Lians |
 [Condenser 1= Tx7a KB | I K7D K7C I
Vacuum (From (From
1 |(Typical of 4) Channel | I Channel !
I 1A71B- Bl) | 1 1A71B- A2) I
R . ! [ <7 A S [
Actuation Logic Actuation Logic
1ians 1 1a71B-
T KS6 T KS7
Initiation of closure of inboard MSL Drain Initiation of closure of outboard MSL Drain
and Reactor Water Sample Group 1 valves and Reactor Water Sample Group 1 valves

Minimum Channel Requirements for System Isolation Capability:

In order to maintain the capability to isolate the main steam line drain and reactor water sample lines
on low condenser vacuum, channels in one of the following combinations must be either operable or

maintained in the tripped condition. LFD-1-PCIS-04
Elem. Ref. | Sheet 2 of 2
H-17810 H-17814 MR Main Stcan Line Tooaton..
H-17811 H-17815 A2 and B2 c: ! ‘““V ine Isolation -
H-17812 H-17816 ndenser Vacuum - Low

H-17813 Rev. 0 1/13/95




Al-A Al-B Al-C Al-D A2-A A2-B A2-C A2-D

LEESEEEE

1B21- 1B21- 1B21- 1B21- 1B21- 1B21- 1B21- 1B21-
N623A N624A N625A N626A N623C N624C N625C N626C

i
|
I
|
|
|
|
I
|
!
: MTU| MTU| MTU|] MTU} MTU| MTU| MTU|] MTU
|
!
|
i
|
|
I
|
I

1C71A- 1C71A- 1C71A- 1C71A- 1C71A- 1C71A- 1C71A- 1C71A-
K337A K338A K340A K341A K337C K338C K340C K341C

1cna-L [c7ia-1 1c71A-L [1c71a-1
CaHighMain| "= ""TK338A T K341A T K338C T K341C
Temperature 1A71B- 1A71B-
(Typical of 16) K7A $ K7C $ s
_______________ Trip System "B’
Fmm e e S e - -
Channels
Bl1-A Bl1-B -C B1-D B2-A B2-B B2-C B2-D
1B21- IBZI- 1B21- 1B21- 1B21- 1B21-
N123B N124B NIZSB N126B N124D N126D
1B21- 1B21- 1B21- 1B21- 1B21- 1B21- 1B21- 1B21-

N623B N624B N625B N626B N623D N624D N625D N626D

MTU| MTU| MTU| MTU| MTU] MTU MTU

1C71A- 1C71A- 1C71A- 1C71A- 1C71A- 1C71A- 1C71A- 1C71A-
K337B K338B K340B K341B K337D K338D K340D K341D

IC71A-.L | 1C71A-l 1C7lA- 1C71A-
K337B T 1c71a- | K340B T [ oo K337D T 1c71a- | K34OD T o0y
T K338B T K341B T K338D T K341D
1A71B- 1A71B-
K7B K7D
_______________________________________ 1
Minimum Channel Requirements for System Isolation Capability: [ | ;| pcrs-05
Elem. Ref. Sheet 1 of 2
H-17810 H-17816 See Sheet 2 of 2.
H-17811 H-19810 1§3.3.6.1-1, Ttem [.e
H-17812 H-1981 3 Main Steam Line Isolation -
H.1781 3 H.l 9816 Prepured By: Main Steam Tunnel
: : T ture - High
H-17814 H-19819 Reviewed By: . / emperal gh
H-17815 Rev. 0 1/13/95




Main Steam Line Isolation Valve Isolation Function

r--_'--__.’--"--"--— r—_——'—_-—'—_"—;—-
,  Trip Logic "A ! | Trip Logic "B" !
: __dL1an- 1lians- ! : 1 1a7B- 1 1anB- |
| [Comaoopen] | T X7 KA | : I K7B K7B i
onHighMain | 1 - 1A71B- L 1A71B. | 1A71B- 1A7TIB- |
I' | Steam Tunnel } - TKIC  TKIC ! T KD T KD I
I | Temperature ' ' I I : ' |
I [(Typical of 8) X X | I ' ‘ |
: 1A71B-$ $ 1A71B- ~| jmmmm-- 1 -1A71B-$ $ 1A71B- |
| K14 KS2 g Tcel_ ! I k51 K16 |
Actuation Logic + "=~.._ Actuation Logic
1 1A7IB- 1 1A7IB- I Tel 1 1ATIB- 1 1A7IB-
Contacts Open| T =~ K14 FK51 ! *TKs2 T K16
on High Main | | T el -
Steam Tunnel |2 Tnitiation of Initiation of closure
Temperature I f inboard f outboard Main
(Typical of 4) C ogure o1 1m 0 01 Ou ¢ )
Main Steam Line Steam Line Isolation
Isolation Valves Valves

vinimum g nann ] 141 SOI8 ! apability:
In order to maintain the capability to isolate the main steam lines on high main steam tunnel
temperature, channels in one of the following combinations must be either operable or maintained in
the tripped condition.

One Al channel or one A2 channel
AND
One B1 channel or one B2 channel

Drain Line and Reactor Water Sample Line Valve Isolation Function

3 1A MAN I 1 . o nNpn l
Trip Logic "A : ! Trip Logic "B :
I I |
--="1A71B- 'LIA71B- 1 [ J'lA'llB- 'LlA7lB- !
K7A K7B I i K7D K7C I
(From I (From
Channel I Channel !
Bl) I ) 1A71B- A2) !
______________ | e K7 oo
Actuation Logic Actuation Logic
1 1amB- 4 1a71B-
T K56 T KS7
Initiation of closure of inboard MSL Drain Initiation of closure of outboard MSL Drain
and Reactor Water Sample Group 1 valves and Reactor Water Sample Group 1 valves

Minimum Channel Requirements for System Isolation Capability:

In order to maintain the capability to isolate the main steam line drain and reactor water sample lines
on high main steam tunnel temperature, channels in one of the following combinations must be

Eelither Ig}grable or maintained in the tripped condition. LFD-1-PCIS-03
H-17§{l(§' H-17816 One Al channel and one B1 channel Sheet 2 of 2
H-17811 H-19810 OR Tl Sl '3'§t'e6£:£1-ll.§nlet?$1;{i%n ]
H-17812 H-19813 One A2 channel and one B2 channel

Main Steam Tunnel
H-17813 H-19816 .
H-17814 H-19819 Temperature - High
H-17815 Rev. 0 1/13/95




Trip System "A" Trip System "B"

! Channels = Channels S
— s | TOGT-— 0T 1
"A1-A 1»11?(?111\:: A2-A [voc=|, 'B1l-A |woB == B2-A |woep =,
| TS TS | 1S TS
1061- wel- | | | 1061- | 1oel- | |
1 A1-B |moa = A2-B |moc ! | B1-B |mos - B2-B |mwo - |
- - I 061 _] TO61- L
: AI-C }lz‘ijgslA J— A2-C }fr?galc 11 BI-C N103B —— B2-C N103D — | |
| TS TS ! IS TS I
: A :
! . [T0e1- TO61- I TU61- TO61-
L _ - - — - g
:Al-D NiotA - A2-D | == ! B1-D s B2-D | o !
Tel- T061- 1 TO061- 1 T061- 1
1Al-E 1311_§A — A2-E Ni0sC - : 1 B1-E [~ioss == B2-E w00 == :
I " TS L_ts
TO061- _|_ 061- 1 | | TO61- | 061- | |}
ALF [ ] AF ]} 1 BIF (o] B2F [r)
TORT- _|_ 111 TO8I- T -1t
:Al-G N107A = A2-G mge = : : B1-G |wom = B2-G | Ng7D - |
T061- T061- 1061- | T061- |
A1-H |wioea — A2-H |voc—=| ! B1-H |mos B2-H |wo |
10T F1061- ! BUGE T061- 1| !
AL s A2 |wmwe|1 Bl |wge-|  B2-I e
‘ | |
I TO61- T061- I TU61- 061- |
- — - j— - — - N
1 Al-J [wuea == A2-] | Nioc I : , B1-J NIL0B = B2-J e |
! U61- 1061- _|_ I 1061- _|_ 1061- _|_
1Al-K 131T1:11A — A2-K |ne == :  B1-K |mus - B2-K |nup - :
! 1U61- 1061- ! 1061- 1U61-
1Al-L NLi2A - A2-L Nii2C p— : 1 B1-L NLI2ZB T B2-L NL2D :
I —rr i —T7 YT
. 1061- 1061- - 1061-
AL-M]wss | A2-M|mge | | ' BI-M[msr|  B2-M|mm ||
i |
TU61- TO61- I TO61- TO61- I
'Al- = - —|, 'Bl- — - —
IAl N [vuea == A2-N e 7| | lBl N [~uss B2-N | :
- TO6T- | [ TO61- [ TU8T-
'A1-O NIISA == A2-0 iltlss‘c =| 'B1-0 mTlss‘B — B2-O |wus
: [TU6I- er- 1] ! T061- | oer- 1 | !
Al-P |vuea == A2-P [wuec 1 , B1-P [~ues B2-P |vuep I
i IS ] s T ! s ] 1s ]
I | ) B : : 1 1 ' :
I 1 : I [ :
) 1A71B- 1A71B-$ : I ATIE- 1A71B- :
| K7A K7C : K7D
___________________ U U T |
Minimum Channel Requirements for System Isolation Capability:
See Sheet 2 of 4.
LFD-1-PCIS-06
H-17810 H-17814 | Mgt tem 11 |
H-17811 H-17815 ProparsaBy: _Lisme) Turbine Building Area
H-17812 H-17816 , 9 Temperature - High _
H-17813 H-16071 Reviowsd By. e estmdes — [2= oS0 2755




Main Steam Line Isolation Valve Isolation Function

Trip Logic "B"

Trip Logic "A"

I |
: ! : !
| _L1a7nB- 1 1a71B- | . 1l 1AnB- 1l 1ane |
Contacts Open | T I K7A KA | I K7B I K7B |
: %&Eﬁ‘ ' 11a71B- L 1A71B- | : 1A71B- 1A7IB- |
T < o -
! | Buiding |+ TKIC  TKIC ! : K7D : K7D i
Temperature X X | ) ' [
I |(Typical of 8) - . | [ ' " :
| 1A71B-$ $1A7IB- -L SR, L -lA?lB-$ $ 1A71B- |
! K14 KS2 -l ! b Kks1 K16 I
e o or o o o we = ar o e we e e e ‘.1~ e o o en o o e e ae as e —. - em ==
Actuation Logic + "~~.__  Actuation Logic
] S e
1 1A7TIB- 1 1A7T1B- . ~~. .l 1A7TIB- 1 1A71B-
Contacts Open| r - -TK14 T4 K51 : *’-’F K52 T K16
on High ' Yy - --------- v
ll;“u‘ii’:.‘e A ©  [mitiation of Initiation of closure
Tmﬁmea closure of inboard of outboard Main
(Typical of 4) Main Steam Line Steam Line Isolation|
Isolation Valves Valves

Minimum Channel Requirements for System Isolation Capability:
In order to maintain the capability to isolate the main steam lines on high turbine building area
temperature, channels in one of the combinations listed on Sheet 3 must be either operable or
maintained in the tripped condition.

Drain Line and Reactor Water Sample Line Valve Isolation Function

. . ' . . |
' Trip Logic "A" | ' Trip Logic "B" |
: Contact Opens : : :
on High
| | Turbine -- '-LIA71B- l1A7113- | | J‘1A7IB- 'L1A7lB- |
 |Building Area [ e/ K7B I I K7D K7C |
Temperature (From i (From I
| | (Typical of 4) Channel i Channel
I TA71B- B1) ! [ 1A71B- A2) i
b e e =56 o e e - | D - A |
Actuation Logic Actuation Logic
1 1a71B- L1anB
T K56 o K57
Initiation of closure of inboard MSL Drain Initiation of closure of outboard MSL Drain
and Reactor Water Sample Group 1 valves and Reactor Water Sample Group 1 valves

Minimum Channel Requirements for System Isolation Capability:
In order to maintain the capability to isolate the main steam line drain and reactor water sample lines
on high turbine building area temperature, channels in one of the combinations listed on Sheet 4

must be either operable or maintained in the tripped condition. LFD-1-PCIS-06
Elem. Ref. Sheet 2 of 4
H-17810 H-17814 Vi Stoscs Line Fspacion -
H-17811 H-17815 ' Turbine Building Area
H-17812 H-17816 Temperature - High
H-17813 H-16071 Rev.0 /495




Main Steam Line Isolation Valve Isolation Function

Any ONE of the following instruments: Any ONE of the following instruments:

N101A N101C N101B N101D
N102A N102C N102B N102D
N103A N103C N103B N103D
N104A N104C AND N104B N104D
NI10SA N105C N105B N105D
N106A N106C N106B

N107A N107C N107B N107D
N108A N108C N108B N108D

N111A

Any ONE of the following instruments: Any ONE of the following instruments:
N111C N110D
N112A N112C N111B N111D
N113A N113C AND N112B N112D
N114A N114C N113B N113D
N115A N115C N114B N114D
N116A N116C N115B N115D
N116B N116D
LFD-1-PCIS-06
Elem. Ref. Sheet 3 of 4
i 3 TS3.3.6.1-1, Item 1.f
H-17810 H 17814 amSteamLmeIsrglatlon-
H-17811 H-17815 Turbine B
uilding Area
H-17812 H-17816 Temperature - High
H-17813 H-16071 —
Rev. 0 4/4/95




Drain Line and Reactor Water Sample Line Valve Isolation Function

Any ONE of the Any ONE of the
following instruments: following instruments:
N101A N105A ND N101B N105B
N102A N106A A N102B N106B
N103A N107A N103B N107B
N104A N108A N104B N108B

NI111A
Any ONE of the Any ONE of the
following instruments: following instruments:
N101C N105C AND N101D N104D
N102C N106C N102D N105D
N103C N107C N103D N107D
N104C N108C N108D
Any ONE of the Any ONE of the
following instruments: following instruments:
Ni12A NI1l4A | AnND N111B N114B
NI113A N115A N112B N115B
N116A N113B N116B
Any ONE of the Any ONE of the
following instruments: following instruments:
N111C N114C AND N110D N113D
N112C N115C N111D N114D
N113C N116C N112D N115D
N116D

Elem. Ref.

H-17810 H-17814
H-17811 H-17815
H-17812 H-17816
H-17813 H-16071

LFD-1-PCIS-06
| Sheet 4 of 4

Temperature - High

TS 3.3.6.1-1, Item 1.f
Main Steam Line Isolation -

Turbine Building Area

Rev. 0

4/4/95




__ Trip System "A"
Channels
Al A2
NOSOA NO080C
1B21- 1B21-|
N68CA N680C
MTU MTU

'
t

Contacts Trlp LO glC v
Open on ,
Low _L 1
Level [ = 1A7IB- = 1A71B-
(?481“1 : K6A | K6B
o b e
\
1A71B
Division 1
Trip Relays
Actuation Logic
Contacts Open to _]_
Cause Actuation [----<C lA7lB
(Typical) . Division 1
Trip Relays

1A71B 1A71BL__
K6A . K6C S-~._

|
-

S e e G e Sme G s G A TR W s R e

b oo v e o e e e

Trip System "B”

Channels !
Bl B2 |
1B21- 1B21- !
N080B NO08OD |
I
I
)
1B21- 1B21- |
N680B N680D I
MTU MTU |
| H !
) : I
1A71B 1A71B- :
K6B $ K6D $ :
7~ Trip Logic !
“‘i 1A71B- L janm
: K6C . KéD
L 1' e ) -' '
' I
1A71B :
Division 2

$ Trip Relays |
— - em em em o em = e e e e e - d.

Actuation Logic

J— 1A71B

7 Division 2
Trip Relays

i
!
]
]
1
1
]
L]

-

Initiation of closure of PCIS inboard Valve
Groups 2, 10, and 11

Initiation of closure of PCIS outboard Valve
Groups 2, 6, 10, and 11

In order to maintain the capablhty to lsolat Valve Groups 2 6 10 and llon low reactor water l
level (Level 3), channels in one of the following combmatlons must be either operable or

maintained in the tripped condition.

Elem. Ref.
H-17810 H-19809
H-17811 H-19812
H-17812 H-19815
H-17814 H-19818

Al and Bl
OR
A2 and B2

LFD-1-PCIS-07

TS 3.3.6.1-1, Item 2.a
Primary Containment
I~ ] Isolation

P : Reactor Vessel Water
repared By Level - Low, Level 3

Reviewed By: K TRM Rev w




1 Channels
Al A2
1C71- 1C71-
N650A N650C
MTU MTU

1A71B 1A71BL__
KSA K5C -

Conice R Trip Loglc o
DIt i | < 1A71B- =1A71B-
Pressure| ' K5A + KSB
(Typical | {______. qemmm———a
0! |
g 1A71B
Division 1
Trip Relays
Actuation Logic

Contacts Open to.
Cause Actuation ===~ -_J,.'. D:\I:Zl(]'.)g |
(Typical) ' Trip Relays

-

Trip System "B"

Channels
B1 B2
&
-\ NO050B
1C71- ' 1C71-
N650B N650D
MTU MTU

1A71B-$ 1A7lB-$
K5B - KSD
= Trip Logic

1A71B- — 1A71B-
1 KSC 1 KSD

1A71B
Division 2
Trip Relays

L
|
|
!
I
I
|
I
|
i
i
1
!
I
|
|
I
.

Actuation Logic

-I- 1A71B

7 Division 2
1 Trip Relays
'
]

A 2

K _
Initiation of closure of PCIS inboard Valve
Groups 2, 10, and 11

Initiation of closure of PCIS outboard Valve
Groups 2, 10, and 11

In order to maintain the capabihty to 1so]ate Valve Groups 2 10 and i1 on hlgh drywell
pressure, channels in one of the following combinations must be either operable or maintained in

the tripped condition.

Elem. Ref.
- H-17810 H-19809

H-17811 H-19812
~ H-17812 H-19815
H-17814 H-19818

Al and Bl
OR
A2 and B2

TS 3.3.6.1-1, Item 2.b
Primary Containment

£ Isolation, Drywell
Prepared By: jﬁ ——|Pressure - High
Reviewed By: TRM Rev. 23




Trip System "A"
| Channel |
| A |
| |
I ‘ |
I
| 1D11- |
K621A

: RIS |
| 1C61- I
K83 |
| |
: |
| Trip Logic |
1C61- 1 Contacts Open| I

| K83  E------- on High Rad.

T (Typical of2) | |
| ; |
| |
| K85 g |
e o — o o ——— —

Actuaticin Logic
1c61- L____
ks T $°c‘;°“.;e°"°‘
" '~ = Actuation
: (Typical of 2)
\ 4
Closure of inboard Group 2 PCIS valves
(1T48 Vent and Purge valves only)
Minimum nnel

for

Trip System "B"

Trip Logic

1C61-
K84

1D11-
K621B

RIS

1C61-
K84

1

Actuation Logic

1C61-

K86 T

- -~----—

Closure of outboard Group 2 PCIS valves
(1T48 Vent and Purge valves only)

In order to maintain Group 2 PCIS isolation capability of the Vent and Purge
Valves on drywell high radiation, at least one of the two channels must be
either operable or maintained in the tripped condition.

Elem. Ref.
H-17802
H-17803
H-19643

LFD-1-PCIS-09

TS 3.3.6.1-1, Item 2.c
Primary Containment
Isolation

Prepared By: 7 o/ [/ 4s| Drywell Radiation-High

Reviewed By: Lupen (loc i Rov. 0 1/13/9:

v




Trip System "A"

] Channels

i Al A2
® &
! NO10A

I

|

| [1Di- DI
| K609A K609C
| ITU ITU
[

Lol ;|
T S
|

|

1 Trip Logic

]

|

L

' |----

| 1D11-

| K609

|

|

|

]

]

I

- -

Initiation of closure of PCIS inboard
Valve Groups 2 (Vent and Purge Valves
Only), 10, and 11

to Cause
Actuation
_____ . ——— (Typical of 2)

Trip System "B"

1%

Channels
Bl B2
1D11- 1D11-
1D11- 1D11-
K609B K609D
ITU ITU

%;--

!
]
]
]
Trip Logic !
| :
"
. :
Neal L .
1D11- 1D11-
K609C K609D
ity Rl
11D11 :
* 1 1C51A-
K80 . ! 22D
__________________ Jd
F===-=r-==- ]
'1D11- \
' ' 1C51A-
'..K_s‘.)_'::__.._. 72D
v

Only) 10, and 11

Initiation of closure of PCIS outboard
Valve Groups 2 (Vent and Purge Valves

In order to maintain the capablhtyto 1solate Valve Groups 2, 10 and 11 on Reactor Building
Exhaust High Radiation, channels in one of the following comblnanons must be either operable

or maintained in the tripped condition.

C

e,

Elem. Ref.

A-17802 H-19563
H-17803 H-19564
H-19561 H-19566

[LFD-1-PCIS-10
Al and Bl TS 3.3.6.1-1, Item 2.d
OR rimary Containment
A2 and B2 solation
) eactor Building
Prepared By: adiation - High
Reviewed By: TRM ReV__-z l‘/‘

Exhaust




Trip System "A"

| Channels |
|
Al A2 |
: |
| |
| |
| |
| [
| |
| [
| 1D11- IDI11- |
| K611A K611C :
' |ITU ITU| |
| |
| 1 \\l :
| : |\\ !
P! : AN
| 1 N . !
1 | L
B Trip Logic RS
I I| C ' \\\
(. or?rll{tggtxselion%en : :
I ) 4Floor Exhaust | '
| 1 1gh Rad. :
; :_____L_: (Typical of 4) 1 JI,____.:
| 1D11- ID11- |
| K611A K611B :
!
| . :
[ .
I ' 1DI1- .
| \ 1C51A- |
: v KO oza |
__________________ J
_________ \ Contacts Ope
pin | o cnation
:_ K80 —T’-’-—-: 2(2?15\11\- (Typical of 2)

Initiation of closure of PCIS inboard
Valve Groups 2 (Vent and Purge Valves
Only), 10, and 11

Minimum Channel Re

Elem. Ref.

H-17802 H-19563
H-17803 H-19564
H-19561 H-19566

irements for

Al and Bl
OR
A2 and B2

Trip System "B"
P S Aty A
| Channels |
| Bl B2 |
|
|
|
i /1D11- |
: NO12B :
|
| |
: ID11- ID11- |
| K611B K611D :
} ITU ITU |
i
_I______$ $-_L_ :
| ]
| y ]
| |
| L
| . . i
Vo
| Trip Logic |
| o
| 1 |
K, L
I !
I N L L1
| IDII- IDil- |
i K611C K611D :
{ | . |
| jmmmmqm s !
! ' <%> : :
' {1D11- | 1CS1A- |
| K0 7 it
__________________ J
EIDH-I_ ' 1CSIA
¢t K80 —_ ___} 25¢

Only), 10, and 11

Initiation of closure of PCIS outboard
Valve Groups 2 (Vent and Purge Valves

stem Isolation Capability:

In order to maintain the capability to isolate Valve Groups 2, 10, and 11 on Refueling Floor
Exhaust High Radiation, channels in one of the following combinations must be either operable
or maintained in the tripped condition.

LFD-1-PCIS-11

Prepared By:, M
Reviewed By'&l{

TS 3.3.6.1-1, Item 2.¢
Primary Containment
Isolation

Refueling Floor Exhaust
Radiation - High

TRM Rev. 53




Trip System "A"

1E41-
N657A

MTU

1E21A-
K333A

Contact )
Closes on :

High Flow
(Typical of 2)
1E41-

[Contact Closes

¥

Trip Logic

1 1E21A-

on High Flow | - = 1E41-
(Typical of 2) T K43

Actuation Logic

Group 3 valves

Initiation of closure of HPCI inboard

Trip System "B"

1E41-
N657B

MTU

1E21A-
K333B

Trip Logic
1 1R21A-
T k333

K330 _ _ o o o |

Actuation Logic

l 1E41-

T K33

4

Initiation of closure of HPCI outboard
Group 3 valve and valve 1E41-F041

Minimum Channel Requirements for System Isolation Capability:

In order to maintain the capability to isolate the HPCI steam supply and torus
suction lines on high flow, at least one channel is required to be operable or

maintained in the tripped condition.

Elem. Ref.

H-17157 H-17163
H-17159 H-19822
H-17160 H-19825

LFD-1-PCIS-12

PrepnredBy:rJo‘-\n o, fg fa TS

TS 3.3.6.1-1, Item 3.a
HPCI System Isolation-
HPCI Steam Line Flow - Hi

Reviewed By

Rev. 0 1/13/95




Trip System "A"

fmm o L et — -
! Channels
Al A2
: 1E41- 1E41-
: 058A NO058C
I
I
I
: 1E41- 1E41-
I N658A N658C
. IMTU|  |MTU
I - :
| E :
| | ,
] ; :
|
' 1E21A 1E21A-
I K331A K332A
l Trip Logic
: o __d Ena-
| Conta‘;ts K331A
| Close on Low ll(liglzﬁ-
| [Pressure

(Typical of 4)
: 1E41-

Initiation of closure of HPCI inboard
Group 3 valves

Trip System "B"

Bl
058B

Channels

B2
NO5S8D

| !
[ U
| |
: l
I ]
| l
| i
| |
| |
| |
i ]
| 1E41- 1E41- I
I N658B N658D I
: MTU MTU |
| 5 : |
| : : i
] | : i
{ : : |
I 1E21A 1E21A- !
| K331B K332B |
[ I’lp oglc I
i |

1 1E21A- :
! K331B
I 1E21A- !
| K332B |
I !
! 1E41- !
I - B i

Actuation Logic
1 iga-
T K15

v

Initiation of closure of HPCI outboard
Group 3 valve and valve 1E41-F041

Minimum Channel Requirements for System Isolation Capability:

In order to maintain the capability to isolate the HPCI steam supply and torus suction lines
on low pressure, channels in one of the following combinations must be either operable or

maintained in the tripped condition.

Elem. Ref.

H-17157 H-17163
H-17159 H-19822
H-17160 H-19825

Al and A2

OR

B1 and B2

LFD-1-PCIS-13

Pwpneday.dahn d. E’ /
N 7

TS 3.3.6.1-1, Item 3.b
HPCI System Isolation-

PCI Steam Supply Line

ressure - Low

Rev. 0 1/13/95

o4




Trip System "A"

Channels
Al A2

&) @

1E41-
N655C

MTU

1E41-
N655A

MTU

1E21A-
K335A

Trip Logic

Actuation Logic

Contact Closes J
on High Pressure}- - —— 1E41-

(Typical of 2) T K46

A 4
Initiation of closure of HPCI inboard
Group 3 valves

Minimum Ch

Elem. Ref.

H-17157 H-17163
H-17159 H-19822
H-17160 H-19825

irem

for
In order to maintain the capability to isolate the HPCI steam supply and torus suction lines on
high turbine exhaust diaphragm pressure, channels in one of the following combinations must be
either operable or maintained in the tripped condition.

Trip System "B"

1E41-
N655B

MTU

1E41-
N655D

MTU

1E21A-
K335B

Actuation Logic

l 1E41-

T k28

4

Trip Logic

1 1E21A-

:I: K335B

1E21A-
K336B

1E21A-
K336B

Initiation of closure of HPCI outboard

Al and A2

OR

B1 and B2

Group 3 valve and valve 1E41-F041

LFD-1-PCIS-14

Prepared By-cJohn cl. Qam..
Reviewed By: oz L /o]

TS 3.3.6.1-1, Item 3.c
HPCI System Isolation-

HPCI Turbine Exhaust

Diaphragm Pressure - Hi_g_h-i

Rev. 0 1/13/95



Trip System "A"

Trip System "B"

1E41-

|
High KA |Low
Pressure {| Pressure

(Typical i} (Typical of|
of 2) K56 i16)
| S —
Actuation Logic
Contact Closes on High l
Drywell Pressure in
Conjunction WithLow | _ _ -I- 1E41-
Steam Line Pressure T K56
(Typical of 2) H

Initiation of closure of HPCI inboard
Group 8 valve

T —r——— T
‘ Channels } | Channels
_______________ ; e
|Drywell Pressure : HPCI Steam Line Pressure “ lDrywell Pressure ; HPCI Steam Line Pressure
| Al | A2 A3 4 Bl | B2 B3
|
I | (1E4L- ig41-\ |l /1ELS\ 1 (1E4L- 1E41-
I \N058 NO058C/ | N094D/ | \NO58B 058D,
|\ t i |
l | l | |
|
| |
| rEm 1E41- ga-] |l [Em 1E41- 1E41-
N694c| | |Ne6ssA| | Nessc| | N694D| | |N658B| | N658D|
[ h | 1
l MTU | MTU M ] MTU | MTU| MTU
' | 1
l E : il E :
I | 1 |
|
l 1E21- I 1E21A- 1E21A- | l 1E21- I ip21A- 1E21A-
K6A . ) KBIAC  KIR2A( Il ken .| KBIBC  K332B
| Trip Logic, Trip Logic ||| Trip Logic Trip Logic
------------- - |
l L L g&lf eebo o E2A 1 | Liea- | 1 1Ena-
| i . K331A I KI5 | K331B
: gﬁ:ea:ton LE21- ng‘:t; L. _d 1B21A- dl 1E21- : 1E21A-
i
|
l ;
I |

Actuation Logic

J. 1E41-

T k87
v

Initiation of closure of HPCI outboard
Group 8 valve

Minimum Channel Requirements for System Isolation Capability:

In order to maintain the capability to isolate the turbine exhaust line on high
drywell pressure, channels in one of the following combinations must be either
operable or maintained in the tripped condition.

Flem. Ref.

H-17109 H-19822
H-17157 H-19823
H-17159 H-19825
H-17160 H-19826
H-19586

Al and A2 and A3
OR
B1 and B2 and B3

LFD-1-PCIS-15

TS 3.3.6.1-1, Item 3.d
HPCI System Isolation -
Drywell Pressure-High

Prepared By: B.G. Thigpin %{(L’\q[\_/—___

Reviewed By: 5, 6. L ‘{ﬁf )J

printed

4 Lo

signature

TRM Rev. 93




Trip System "A"

l

|

l

[

|

[

i

|

I

|

|

: 1E41-
: N671A
|
1
|
I
|
i
|
1
i
|
|

MTU

1E21A-
K362C

Tr1p Logic

1 1E21A-

Contact Closes|
on High
Temperature

Initiation of closure of HPCI inboard
{Group 3 valves

Trip System "B"

1E41-
N671B

1E21A-
K362D

Trip Logic
1 1E21A-
T K36

1le13$
K32B )
Gon on e o= o o o- o e o= o o

Actuation Logic

1 1B2s
T K32B

A 4
Initiation of closure of HPCI outboard
{Group 3 valve and valve 1E41-F041

Minimum Channel Requirements for System Isolation Capability:

In order to maintain the capability to isolate the HPCI steam supply and torus suction lines on
high pipe penetration room temperature, at least one channel is required to be operable or

maintained in the tripped condition.

Elem. Ref.

H-17157 H-17748
H-17160 H-19829
H-17163 H-19832
H-17746

LFD-1-PCIS-16
S>3.3.6.1-1, Item 3.e
CI System Isolation-

CI Pipe Penetration Room

emperature - Hi
Rev. 0 1/13/95

Prepared By:<John &l. f? AL
Reviewed By:




1ES51-
N666C

MTU

|

|

|

|

1

|

1

1

|

|

I

1

I

! 1E21A-
| K368C

| . .
,  Trip Logic
I

I

1

I

I

I

I

I

I

|

I

1 1E21a-

T K368C

1E51-
M603A

TIMER

lBZI%

Group 3 valves

Initiation of closure of HPCI inboard

Minimum Channel Requirements for System Isolation Capability:
In order to maintain the capability to isolate the HPCI steam supply and torus suction lines on
high suppression pool area ambient temperature, at least one channel including its associated

Trip System "B"

Trip Logic

1 1E21A-
T k368D

Actuation Logic

'
1 1am.
T K32B

4

Initiation of closure of HPCI outboard
Group 3 valve and valve 1E41-F041

timer is required to be operable or maintained in the tripped condition.

H-17157 H-17748
H-17160 H-19829
H-17163 H-19832
H-17746

Elem. Ref.

[LFD-1-PCIS-17

P

153.3.6.1-1,Items 3.fand 3.g
HPCI System Isolation -

Suppression Pool Area
Ambient Temperature - High, and

Prepared By:
Reviewed By

cohn cl. fdgm

Suppression Pool Area Temperature]

- Time Delay Relavs
Rev. 0 1/13/95
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LFD-1-PCIS-18

Prepared By: N/A

N/A

Reviewed By: N/A

Rev. 0 12/19/94




Trip System "A" Trip System "B"

| |
| Channel ! : Channel |
! | |
I
| A : I B :
! l : IES1-) |
| l | NO064D/) |
I ! I 1
{ i I i
| 1E51- 1ES1- | I 1ES1- 1ES51- |
1 N663C N664C| | | N663D N664D |
1 (MTU MTU 1 . IMT M'II'U |
I 1 | i
] | ] I |
' 1E51- . I 1E51- |
' N665C | I N665D I
! MTU ! ! MTU !
I
I !
! lE21A$ : | 1E21A$ |
J K342C : ) K342D i
I L] . 3 L] I
, Trip Logic : ! Trip Logic ;
i Contact Closes i
onHighDiff. | _ Ll 1p21A- : I L 1E21a- !
| | Temperature T K342C [ T K342D I
I |(Typical of 2) ' I I ' l
: ' | 1E51- |
! . | M603B |
: : ! TIMER !
| ! | |
' ! I 1B2 1% |
| | K32B i
Actuation Logic Actuation Logic
Contact Closes : :
onHighDiff. | _1 1B21B- 1 1B21B-
Temperature T K32a T K32B
(Typical of 2) ; i
Initiation of closure of HPCI inboard Initiation of closure of HPCI outboard
Group 3 valves Group 3 valve and valve 1E41-F041

Minimum Channel Requirements for System Isolation Capability:
In order to maintain the capability to isolate the HPCI steam supply and torus suction lines on

high suppression pool area differential temperature, at least one channel including its associated

timer is required to be operable or maintained in the tripped condition.

[LFD-1-PCIS-19

Elem. Ref. Hg&-gﬁmlfs})ﬁ&i 3hand3.g
H-17157 H-17748 Suppression Pool Area
H-17160 H-19828 | Differential Temperature - High, and|
H-17163 H-19831 Prepared By. clohn . b’am_ Suppression Pool Area Temperature
Hl77ee Reviewed By ol PR S




Trip System "A" Trip System "B"

| ? i
| : i !
| | i !
| | I |
| | [ !
| | [ |
i | 1 !
| | [ |
| : I l
! : i :
: ! ' ' l
1E41- : I 1E41-

' N670A | [ N670B :
! MTU | | MTU |
| : : l
| : I l
| | I |
: . ' :
| IE21A° | : IE21A- |
I K361C I : K361D i I
l Tr1p Logic | . Trip Logic
b L 1E21A- I I 1 1E21A- :
: oo -!- K361C : I T k361D !

on High . | ' :
| Temperature H | l ! !
I |(Typical of 2) $ | : $ |
] 1B21B- | 1B21B- |
Lkl _____ : NS <7 | G I

Actuation Logic Actuation Logic
Contact Closes
on High ___._L 1B21B- ' 1 1B21s-
Temperature T K32A T K32B
(Typical of 2) ; '

R 4

Initiation of closure of HPCI inboard Initiation of closure of HPCI outboard
Group 3 valves Group 3 valve and valve 1E41-F041

Minimum Channel Requirements for System Isolation Capability:
In order to maintain the capability to isolate the HPCI steam supply and torus suction lines on
high emergency area cooler temperature, at least one channel is required to be operable or
maintained in the tripped condition.

Elem. Ref. LFD-1-PCIS-20
H-17157 H-17748 TS 3.3.6.1-1, ltem 3.1
H-17160 H-19829 " HPCI System Isolation-
H-17163 H-19832 Propared By: Coho o). Iyna] LICTEENCY Area Cooler
H-17746 Reviewed By: £ , _ 5}2 ,_Iwmag@_ﬂ_lgh_

Rev. 0 1/13/95




Trip System "A" Trip System "B"

| [ |
! Channel , , Channel :
1 I | |
[ A l l B [
1 | [ I
I | I |
I ! | [
I I | [
| | i [
I I | i I
: 1ES1- | | 1ES1- i
; N657A : , N6578B |
I MTU : | MTU |
I l ! [
| | [ [
| l ! [
[ 1E21A- | | 1E21A- !
| K303A | i K303B 1
[ . . I 1 . . [
! Trip Logic | ! Trip Logic I
: - 4 1E21A- : : 1 1E21a- :
y[Contacts Close] T K303A I I T K303B I
onHighFlow |-~ | |
Hcrypical of 2) ' I ! | !
I | I ! I
| 1E5$ ' ! 1E5$ I
[ K12 | | K32 |
L o L ____ l L o o L ____ [
Actuation Logic Actuation Logic

Contacts Close l . l

toCause | ___d 1ES1- 1ES1-

Actuation T K12 T K32

(Typical of 2) ' '

Initiation of closure of RCIC outboard Initiation of closure of RCIC inboard

Group 4 valve 1E51-F008 Group 4 valve 1E51-F007

In order to maintain the capability to isolate the RCIC steam supply line on high flow, at least
one channel is required to be operable or maintained in the tripped condition.

Elem. Ref. LFD-1-PCIS-21
H-19821 H-17149 IT(% 13(':3S6'1'1’ IItenll da
H-19824 H-17151 ystem Isolation -
H-17148 Prepared By: - CIC Steam Line Flow -

Review, Rev. 0 11/10/94




Trip System "B"

by Channels l
! Bl B2 .
! | 1E51- 1E51- '
! | NO58B NO58D |
| : I
I | I
I | I
| I 1E51- 1ES1- I
I | N658B N658D I
L | MTU MTU !
| | I
| : I
: I 1E21A- 1E21A- :
: i K301B K302B :
I
Lo Trip Logic :
I ! 1 1E21a- |
| I K301B :
! 1E21A-
! I K302B !
: ! 1E51- :
| K34
| I I
P | - e e mn em m e em e e e e = e - o
Actuation Logic

Trip System "A"
P e am Em s e Em S e e E__——eEee r
| Channels
: Al A2
I 1ES1-
| NOSSA
|
|
I l
| 1ES1- 1ES1-
: N658A N658C
| MTU MTU
|
I
I iE21A- 1E21A-
I K301A K302A
|
! Trip Logic
: 1 1E21A-
: gfglst:%t; {77 K301A

. 1E21A-

[ %&‘Zm Eaht K302A
14/ el IO
! K13
|

Actuation Logic

Cause Actuation |- l IEs1.
(Typical of 2) 1

[
1
A 4

Initiation of closure of RCIC outboard
Group 4 valve 1E51-F008

.I. 1ES1-

K34

Initiation of closure of RCIC inboard
Group 4 valve 1E51-F007

In order to maintain the capability to isolate the RCIC steam supply line on RCIC steam supply
line low pressure, channels in one of the following combinations must be either operable or
maintained in the tripped condition.

Al and A2
OR
B
Elem. Ref. 1 and B2 LFD-1-PCIS-22
H-19821 H-17149 TS 3.3.6.1-1, Item 4.b
H-19824 H-17151 RCIC System Isolation
H-17148 Frepared By: — CIC Steam Supply Line
. Pressure - Low
Revie Rev. 0 1/13/95




Trip System "A"

Channels
Al A2

1ES1-
NO85A

1E51- 1ES1-
N685A N685C

MTU MTU

1E21A- 1E21A-
K305A K306A

Trip Logic
t“m Close 1 1B214-

on High Pressure| - - ~ =
(Typical of 4) :[ K305A

Contacts Close _I_

to Cause 1E51-
Actuation . K27
(Typical of 2) !

\ 4
Initiation of closure of RCIC outboard
Group 4 valve 2E51-F008

Trip System "B"

Channels
Bl B2

1ES1- 1ES51-
NO085B NO085D

1ES1- 1E51-
N685B N685D

MTU MTU|

1E21A- 1E21A-
K305B K306B

Trip Logic

1 1E21A-

:l: K305B

= 1E21A-
K306B

1ES1-
K37

Actuation Logic
_|. 1ES1-

K37

\ 4
Initiation of closure of RCIC inboard
Group 4 valve 2ES1-F007

Minimum Channel Requirements for System Isolation Capability:

In order to maintain the capability to isolate the RCIC steam supply line on high RCIC turbine
exhaust pressure, channels in one of the following combinations must be either operable or

maintained in the tripped condition.

Al and A2
OR
Bl and B2
Elem. Ref. LED-1-PCIS-23
TS 3.3.6.1-1, Item 4.c
H-19821 H-17149 > .
RCIC System Isolation
H-19824 H-17151 RCIC Turbine Exhaust
H-17148 Prepared By: S/ _aﬁhragm Pressure -
Revi : ev. 0 1713/95




RCIC Steam Line Pressure

A2 A3

1ES1-
NO58A

1ES1-
N658C

MTU

1E51-
N658A

MTU

1E21A-

K301A K302A

Trip Logic

Contacts |
1E21A-
L~ —a D
Close on a K301

Low X
Pressure »—— 1E21A-

L
(Typical | | ] K302A
of 6) l IES1-
4---'--_--_______: K13

e e e o o o — — — ——
Actuation Logic
Contacts Close on High
Drywell Pressure in 1ES1-
Conjunction With Low - - =~ K47
Steam Line Pressure '
(Typical of 2) :

Initiation of closure of RCIC inboard
Group 9 valve 1E51-F104

I
lDrywell Pressure!

Al

1E11-
NO0%4A

1E21A-

) Channels ______ k
|I IDrywell Pressure: RCIC Steam Line Pressure 1
I B1 1+ B2 B3 |
1 /ien- ! 1ES1-\ /1ES1- |
:I I N094B | NO058B/ \NO058D :l

!
N | |
[ E : 1ES1- | [ 1E51- |
I N694B I N658B | | N658D |
I MU 0 MTU MTU]
[ ‘ |
|I I ! : II
N 1E21- | 1E21A- <  1E21A- :l
¥ KsB | K30IB K308 ||
! . . | . . '
| 'Trip Loglc: Trip Logic |l
N ! L 1214 |

| K301B '
:I | ' 1E21A- :l
| ' K302B ,
| | ! |
' ! IES1- |
:I l L 1E51- | K34 Il
| k34 | :I
i IE2A- b ;
| ksB |

|
1ES1-
I K48 |
A e e e —_—— —— Jd
Actuation Logic
J. 1ES1
- K48

Initiation of closure of RCIC outboard
Group 9 valve 1E51-F105

In order to maintain the capablhty to 1solate the RCIC exhaust vacuum breaker line on high
drywell pressure, channels in one of the following combinations must be either operable or

maintained in the tripped condition.

Elem. Ref.

H-17109 H-19821
H-17148 H-19824
H-17149 H-19827
H-17150 H-19830

Al and A2 and A3
OR
B1 and B2 and B3

LFD-1-PCIS-24

TS 3.3.6.1-1, Item 4.d
RCIC System Isolation

Prepared By. . Drywell Pressure - High
Revie Rev. 0 1/13/95

/




Trip System "A"
: Channel :
: A I
I 1E51- :
I NOG6A :
I
! I
: 1E51- :
: N666A .
| MTU :
I
| I
: 1E21A- !
| K367C |
B o l
I
! Trip Logic |
| Contacts Close !
||on High | __ diE2ia- I
Temperature 7 K367C |
1| (Typical of 2) : ,
! 1E51- I
: M602A |
| TIMER |
I : .
: i
| %IBZIB- 1
K31A |
I—-——-—---.-————""_—
Actuation Logic
Contacts Close E
on High | __ _—IB2IB-
Temperature T K31A
(Typical of 2) :

Initiation of closure of RCIC outboard
Group 4 valve 1ES51-F008.

1E21A-
K367D

Trip Logic

1 1E21A-

T K367D
TESI-
M602B

TIMER

Actuation Logic

— 1B21B-
T K31B

1B21B-
K31B

A 4
itiation of closure of RCIC inboard
oup 4 valve 1ES1-F007.

In order to maintain the capability to isolate the RCIC steam supply line on high suppression
pool ambient area temperature, at least one channel including its associated timer is required to

be operable or maintained in the tripped condition.

Elem. Ref.

H-17148 H-17748
H-17149 H-19829
H-17151 H-19832

LFD-1-PCIS-25

Ambment

Tem

TS 3.3.6.1-1, tems 4.e and f
RCIC System Isolation
RCIC Suppression Pool

1/13/95
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LFD-1-PCIS-26

Prepared By:

Reviewed By:

N/A
N/A

N/A

Rev. 0 12/19/94




Trip System "A"

)
|
!
|
|
|
i
| 1ES1- 1ES1-
n N663A N664A
| MTU
i | ng
1 T
: 1E51-
! N665A
! MTU
I $ 1E21A-
| K339C
: Trip Logic
| ContactsL
Closeonf----- = IE21A-
I |High T K339C
: lr)eig;, 1E51-
! | typica M602A
, Lof2 TIMER
)
!
I

Actuation Logic
[Co tacts Cl
on IPlligh Dif%se_ -- _-l- 1B21B-
Temperature T K3lA
(Typical of 2) ;

A 4
Initiation of closure of RCIC
outboard Group 4 valve 1E51-F008

Trip System "B"

1ES51- 1E51-
N663B N664B

M’ M]]
[

1E51-
N665B

MTU

1E21A-
K339D

Trip Logic
1E2]1A-

7 K339D

1ES1-
M602B

TIMER

1B21B-
K31B

Actuation Logic

J- 1B21B-

T K31B

A 4
Initiation of closure of RCIC

inboard Group 4 valve 1E51-F007

In order to maintain the capability to isolate the RCIC steam supply line on high suppression
pool area differential temperature, at least one channel including its associated timer is
required to be operable or maintained in the tripped condition.

LFD-1-PCIS-27

TS 3.3.6.1-1, tems 4.fand g

Elem. Ref. RCIC System Isolation
H-17148 H-17748 T cranare Toon ooy
H-17149 H-19828 — Relays and RCIC

Pm‘ . 2 ression Yoo.
H-17151 H-19831 ‘ ‘ erential Temp. - High
Revi Rev. 0 1/13/95 ]




Trip System "A" Trip System "B"

! Channel ! : Channel !
| A | | B |
1 | ! l
| | [ 1E51- I
@ .
l [ l I
1 [ J |
! 1E51- ! : 1ESI- !
: N661A l : N661B '
: MTU : : MTU :
| | | |
| I

: 1E21A- : ; 1E21A- .
: K364C : : K364D :
l . . ! . . [
! Trip Logic : ! Trip Logic |
! [Contacts Close| , L 1g21a- I ! 1 1E21a- I
oS
| |CTypical of 2) ! : I : :
| [

I 1321% : I 13211% :
I K31A ' i K31B :
Actuation Logic Actuation Logic

FContacts Close l
onHigh | __-l1B21B- 1B21B-
Temperature " K31A 7 K3IB
(Typical of 2) ' '

Initiation of closure of RCIC
inboard Group 4 valve 1E51-F007

Initiation of closure of RCIC
outboard Group 4 valve 1ES1-F008

m i ! LARRCERLS § 5 : . D1 RDE#
In order to maintain the capability to isolate the RCIC steam supply line on high emergency
area equipment cooler temperature, at least one channel is required to be operable or
maintained in the tripped condition.

[LFD-1-PCIS-28 |

Elem. Ref. TS 33.6.1-1, tem 4h
H-17148 H-17748 RCIC System Isolation
H-17149 H-19829 Emergency Area Cooler

H-17151 H-19832

Femperature - High

Rev. 0

</

1/13/95




Trip System "A" Trip System "B"

r———- - - - - = 1 r—-—— - - - - - == 1
| Channels || Channels |
| Al A2 A3 | | Bl B2 B3 |
I Pump Room Heat Exchg. Room CUPS Room I I Pump Room Heat Exchg. Room CUPS Room l
I | I
I || I
| | I
| [1est- 1G31- -] || [Ter- 1G31- 1631- | |
I N662E N662A N662J I I N662D N662H N662M |
| MTU MTU MTU | | MTU| MTU MTU |
| 1C71A$ 1ICT1A- 1C71A- | | 1C71A$ lC71A$ 1C71A$ l
| K368A K365A K371A | | K365D K368D K371D |
| Trip Logic | Trip Logic
el 1 1c71A I L 1icna |
| ; < K365A | | - K365D |
I I + ICTIA L ICTIA
Contacts Open T K368A | I T K368D I
| |on High Amb. L ICTIA | | L ICTIA |
Temperature T K37TIA T K371D
| (Typical of 6) 1A71B- I | 1A71B- I
| I I K65 |
Actuation Logic
1A71B- =
K65 T
Closure of Inboard Group 5 PCIS Closure of Outboard Group 5 PCIS
Valve 1G31-F001 Valve 1G31-F004

ini 1 i for ion
In order to maintain the capability to isolate the RWCU system on high area
temperature, channels in one of the following combinations must be either operable or
maintained in the tripped condition.

Al or Bl
AND
EIIIer1n6.21§elf. A2 or B2 LFD-1-PCIS-29
H:l7817 AND TS 3.3.6.1-1, Item 5.a
A3 or B3 RWCU System Isolation

g:gg } f Prepared By, S Ayea Temperature - High
H-19820 Revi ' v. 0 1/13/95




Trip System "A"

| |
| |
| I
| I
| I
| [1631- 1G31- 1G31- 1G31- 1G31- 1G31- | |
N661E N662E N661A N662A N661J N662) I
|  MTU MTU MTU MTU |MTU MJTU |
[ S— C ] i
L1 |
| 1G31- 1G31- 1G31- |
l N663E N663A N663J l
| MTU MTU MTU |
| 1C71A$ 1c711$ 1c71$ |
K369A K366A K372A |
| Trip Logic |
| iema- LT .
| K366A | ' |
1ICTIA- —+ '
| I e |
2C71A- ;
I K372A Temperature I
I 1A71B- (Typical of 3) l
|__ K28 |
Actuation Logic
1A71B- L ___, Contacts Open
K28 T !~ = 4To Cause
" Actuation
Y
Closure of Inboard Group 5 PCIS
Valve 1G31-F001
Minimum Channel Reguirements for System Isolation Capability:
See Sheet 2 of 2 for statement of minimum channel requirements.
Elem. Ref. LFD-1-PCIS-30
H-16231 Sheet 1 of 2
] TS 3.3.6.1-1 Item 5.b
g i;g}; RWCU System Isolation
3 Prepared By: Ventilation Diff.
H-19811 . _ mperature - High
H-19820 Revi Rev. 0 1/13/95




Trip System "B"

___________________ -
;- Channels |
B2 B3 |
I Pump Room Heat Exchg Room CUPS Room
| I
| I
| I
| |1631- 1G31- 1G31- 1G31- 1G31- 1G31- | |
N661D N662D N661H N662H N661M N662M '
| MTU| MTU MTU MTU  [MTU M’lr"U |
I
11 1 1 | I
| 1G31- 1G31- 1G31- |
| N663D N663H N663M |
| MTU MTU MTU |
| 1C71A$ lC7lA$ 1C71A$ |
K366D K369D K372D I
| Trip Loglc |
| icma- Lo -
| K366D ':‘ : |
1C71A- =+ :
| K369D T Contacts Open |
1CTIA- + On High Diff. |
I K372D T Temperature
I 1A71B- (Typical of 3) I
L_ K65 ‘
Actuation Logic
1A71B- +—_ __.
K65 T 1 |oomacts Open
E Actuation

Closure of Outboard Group 5 PCIS
Valve 1G31-F004

In order to maintain Group 5 PCIS isolation capability on high ventilation differential
temperature, channels in one of the following combinations must be either operable or
maintained in the tripped condition.

Elem. Ref. Alor Bl LFD-1-PCIS-30
H.16231 AND Sheet 2 of 2
H-17818 AND Iﬁ!f‘viﬁ%ﬁ%“énl%"?? o
1
H-19811 A3 or B3 Temperature - High
H-19820 Rev. 0 1/13/95




Trip System

——————————— |
: Channel |
| 1C41A-S1 I

Control |
| Switch I
: Trip Logic I
: I
I 1C41A-S]1 =---v--mmn- - |
I : ;
: ¥ I
I X Contacts Open I
On Standby

| 1A71B-K27 $ Liquid Control| |

I Initiation
L I

Actuation Logic
1A71B- #_ .
K27 7 1 |Contacts Close
! - - {To Cause
;I Actuation
Closure of Outboard Group 5 PCIS
Valve 1G31-F004
Mini hannel i n r I

In order to maintain the capability to isolate the RWCU system on Standby
Liquid Control System initiation, this channel must be operable or maintained

in the tripped condition.

Elem. Ref. LFD-1-PCIS-31
H-17120 TS3.3.6.1-1, Item 5.c
H-17817 RWCU System Isolation
H-17818 Prepared By: LC System Initiation

Reyi Rev. 0 1/13/95




Trip System "A"
Channels
A 2
1B21- 1B21-
NO81A NO81C
1B21- 1B21-
N681A Né681C
MTUl MTU
I I
1B21- 1B21-
N682A Né682C
STU| [STU
1A71B- 1A71B< .
s
Trip Logic
. a7B- L jamele o .
' K1A KI1B
Contacts Open
on Low Low
Reactor Water | |A71B-
Level K26
(Typical of 4)
Actuation Logic
....... 1A71B-.
ContacIs Clos¢ K26
To Cause
Actuation
(Typical of 2)

Closure of Inboard Group S PCIS
Valve 1G31-F001

inim ] R

Trip System "B"

1 I Channels I
l | Bl B2 |
I 1B21- 1B21-
| | NosiB) \NosID I
| | I
I I 1B21- 1B21- I
N681B N681D
| | MTU| MTU |
[ I
I I 1B21- 1B21- I
N682B N682D
| | I
| | STU STU |
| | I
R e dg
A I
L T Trip Logic
| I
-1 | “s-.ud1ame- L o1amB- |
KI1C K1D
| | I
| | 1A71B- |
K27
| | |
Actuation Logic
1A71B-
K27

Closure of Outboard Group 5 PCIS
Valve 1G31-F004

In order to maintain the capability to isolate the RWCU system on low low
reactor water level, channels in one of the following combinations must be
either operable or maintained in the tripped condition.

Elem. Ref.
H-17810 H-19809
H-17811 H-19812
H-17817 H-19815
H-17818 H-19818

Al and Bl
OR
A2 and B2

LFD-1-PCIS-32

TS 3.3.6.1-1, Item 5.d
RWCU System Isolation
Reactor Vessel Water

Prepared By: ) vel - Low Low,
‘ evel 2
Revi Rev. 0 1/16/95

4




Trip System "A"
|- - === - TssT s | I
Channel Lo
A P!
P
]
1B31- : |
NO79A Lo
P!
;|
1B31- I I
N679A .
MTU | :
: ]
! |
P
lAé |
K29 |
. . |
Trip Logic v
___________ Lian. : :
; TK2oA I
) | |
E | !
Contact Opens On | !
Reactor Steam Dome ) |
Pressure - High 1A71- L
(Typical of 2) é K29 I |
e o om om e e e e me be oar e e e e e e = L
Actuation Logic
Contact Closes 1A71-
to Effect Actuation} - - - - = K29
(Typical of 2)
Automatic Closure of SDC

Isolation Valve 1E11-FO09

Actuation Logic

1A71-
K30

Automatic Closure of SDC
Isolation Valve 1E11-F0O08

Minimum Channel Requirements for System Initiation Capability:

In order to maintain RHR Shutdown Cooling System isolation capability on a Reactor Steam Dome
Pressure - High signal, either channel "A" or "B" is required to be operable or maintained in the tripped

condition.

Elem. Ref.

H-17817 H-19809
H-17818 H-19818

Note: This is not a PCIS function; however, it is an
SDC isolation function. Therefore, automatic
isolation capability of 1E11-F009 is required even

though it is not a PCIS valve.

LFD-1-PCIS-33

TS 3.3.6.1-1, Item 6.a

RHR SDC System
Isolation, Reactor
Steam Dome

Prepared By: <. § Qttonar~_ Pressure - High

Reviewed By: ' Rev. 0 1/15/95

[




Channels
B1

1B21-
N680B
MTU
$ 1A71-
K6B
Trip Logic
______ Lian- L
; K6A 1A71-
; K6B
X T
Contact Opens On |
LowLevel -3
Signal (Typical $ 1A71-
of 4) K29

Actuation Logic

Contact Qloses 1A71-
to Effect Actuationf - - ~ - < K29
(Typical of 2)

Automatic Closure of SDC

Isolation Valve 1E11-F009

Channels
A2 B2
1B21- 1B21-
N080C N080D
1B21- 1B21-
N680C N680D
MTU MTU

1 A‘é
Ké6C

5
K6D

Trip Logic
Li1an- 1 1A71-
'l' KéC 'l' K6D
l |
1A71-
K30
Actuation Logic
1A71-
K30
Automatic Closure of SDC

Isolation Valve 1E1 1-FO08

Minimum Channel Requirements for System Initiation Capability:
In order to maintain RHR Shutdown Cooling System isolation capability on a Reactor Vessel Water
Level - Low, Level 3 signal, channels in one of the following combinations must be either operable or

maintained in the tripped condition.

Elem. Ref.
H-17789 H-17818
H-17790 H-19809
H-17810 H-19812
H-17811 H-19815
H-17817  H-19818

Aland Bl

OR
A2and B2

though it is not a PCIS valve.

Note: This is not a PCIS function; however, it is an
SDC isolation function. Therefore, automatic
isolation capability of 1E11-F009 is required even

LFD-1-PCIS-34

Prepared By:
Reviewed By:

TS 3.3.6.1-1, Item 6.b
RHR SDC System
Isolation, Reactor
Vessel Water Level -
Low, Level 3

TRM Rev. Ao




Trip System
Channel

D11-K002
Pre-Amplifier

I

I

|

|

I

I I
D11-K604 I
I

I

I

I

I

Radiation Monitor

1

G11-N0O79
Radiation Monitor

Relay

De-energizes

on Radiation |~~~ b11-
Level High Z13K10

Actuation Logic

Contact Opens

to Effect = |----- 713,
Actuation _'_Dll Z13-K10

v

Close Low Level Waste
Discharge to Canal Valves
G11-F184 and G11-F185

Minimum Channel Requirements for System Initiation Capability:

In order to maintain automatic isolation capability of the liquid radwaste discharge line (to the
river) on a Liquid Radwaste Effluent Line Radiation-High signal, this channel must be operable.

LFD-1-PRM-01
ODCM 2-1, Item 1
Liquid Radwaste
Effluent Line
Elem. Ref. Radiation High
H-19533 Prepared By: __ (RO
H-19560 Reviewed By: L S6 Rev. 0 11/16/94

v




Trip System

Channels
I A B
I DI11- D1l1-
I NO020A N020B
|
| D11-K619A D11-K619B
l Ratemeter Ratemeter
|
|
I Relay Energizes
| ?,:\EZT‘;-I[?;}?" _ _$ D11-KN020A $ D11-KN020B
| (Typical 2 Places)
|
I
| Trip Logic
|
Contact Opens
| Bffect © | ool D11-KN020A
I (Typical 2 Places)
| D11-KN020B
e e e e - e e
\ 4

Deactivate Normal Range Reactor Building Vent Stack Radiation
Monitoring System. Initiate Reactor Building Vent Stack
Post-Accident Radiation Monitoring System.

Minimum Channel Requirements for System Initiation Capability:

In order to maintain accident range monitoring automatic initiation capability due to a reactor

building vent stack monitor high radiation signal, at least one channel must be operable.

LFD-1-PRM-02

ODCM 3-1, Item 1.a

Monitoring System
Radiation High

Reactor Building Vent Stack

Elem. Ref.
H-19559
H-19596
H-19661 Prepared By: % 18
H-19662 Reviewed By: 9 26 Rev. 0

11/16/94




Trip System

T T 74~ Channels

I
I
I .
I
| PREAMP

ID11-
I K751A
I 1

RIS
| 1D11-
I K615A

A B
I '1D11- , E . .
' s Trip Logic
A o v B oy
' 1 ID11A- : ; ID11B- !
: : '._212.A__T _________ L2
l Contacts 6pen on L’ —_————m—_————— |
Post-Treatment
| [Radiation Menitor
Upsc'ale
| (Typical of 2) N2
L kAR _
Actuatlon Loglc
IN62- .L_____ Contact Opens 10
K4A,B T Effect Actuation

Initiates Closure of Main Stack Isolation Valve IN62-F527,
Offgas Condenser and Separator Drain Valves IN62-F030A
and B, Prefilter Water Seal Drain Valves IN62-F111A and B,
and Holdup Line Drain Valve 1N62-F086

In order to mamtamOﬁ‘gas System 1solatnon capablhty ona Post-Treatment Radlatlon Monitor upscale

condition, each channel must be functional or maintained in

Elem. Ref.
H-17076 H-17133
H-17077 H-17134

H-17126 H-19558
H-17127

the tripped condition.
LFD-1-PRM-03
TRM T3.3.8-1, Item 1
Offgas System Isolation
— Post-Treatment Radiation
PrepuredBy: 2 C_ |Monitor Upscale

Reviewed By; 50, gﬁ

TRM REV. 60




—
| A ~ “Channels B |
|
|
| 1D11- ID11-Y - |
| NO066 2 NO066B |
| PREAMP) PREAMP) |
1D11- ID11- 1
| K751A K751A |
|
| RIS RIS |
| 1D11- 1D11-
| K615A K615B |
r=-- """'"' hubaia Eha :
| E'}D"é 1 : 1 :lll)&lé 11)113: :
» K8 D11A-' | -
| S Z12A Trip Logic S z12B_ |
: I BICTE R T |
) ID11A- : ! 1D11B-
| : .zrzlﬁT _-_-I-.Z.lza- |
| [ T |
I Radiation Monitor I
Downscale
| |Cypicatof2) Nea. |
L e e e _ _ B¢ |
Actuation Logic
IN62- .|. ______ Contact Opens 10
KéA,B T BffectAg:tuation

Initiates Closure of Main Stack Isolation Valve 1N62-F527,

Offgas Condenser and Separator Drain Valves IN62-F030A
and B, Prefilter Water Seal Drain Valves IN62-F111A and B
and Holdup Line Drain Valve 1N62-F086

In order to mamtamOﬁ'gas System nsolanon capabnlnty ona Post-Treatment Radlanon Momtor downscale
condition, each channel must be functional or maintained in the tripped condition.

- H-17076 H-17133

Elem. Ref.

H-17077 H-17134
H-17126 H-19558
H-17127

LFD-1-PRM-04

Prepared By

Reviewed By:, 2 : 2

TRM T3.3.8-1, Item 2
Offgas System Isolation
Post-Treatment Radiation
Monitor Downscale

TRM REV. 60




D11-K752A
Pre Amplifier

I

D11-K600A
Radiation Monitor

on Radiation
Level High

Relay Energizes

(Typical 2 Places)

_.iDII-KZIZA,C

Channels

Trip Logic

D11-K752B
Pre Amplifier

I

D11-K600B
Radiation Monitor

$ DII-KZI2B

Contacts Close
to Effect

Actuation
(Typical 2 Places)

Contacts Open
T — usame ML L Lo
(Typical 2 Places) '|' '|'
D11-KZ12B,D :
| |
| |
______ }._..__._______..,__....___.__
v v
Deactivate Normal Range Off Gas Realign Offgas Main Stack
Main Stack Radiation Monitoring Radiation Sampling Valves
System. Initiate Main Stack for Accident Range Sampling

System.

Post-Accident Radiation Monitoring

In order to maintain accident range monitoring automatic initiation capability due to a main

Minimum Channel Requirements for System Initiation Capability:

stack monitor high radiation signal, at least one channel must be operable.

Elem. Ref.
H-19559
H-19596
H-19661

LFD-1-PRM-05

Monitor

Prepared By,z.ﬂ&
ReviewedBﬁM Rev. 0

ODCM 3-1, Item 3.a
Main Stack Monitoring
System, Noble Gas Activity

12/1/94




Trip System
Channels |
Al A2 Bl B2
B21 B21 B21 B21
N091A N091C N091B N091D
B21 B21 B21 B21 B21 B21 B21 B21
N691A [ | N692A N692C || N691C N691B || N692B N692D [ | N691D
MTU||STU || STU | [ MTU MTU| | STU | | STU | [MTU
I ! | |
Ell- Ell- Ell- Ell-
K79A$ K80A i K79B$ K80B$
Trip Logic
comomen] Lo Lo
(Typical 4 Places) ' K79A K79B
Ell- = Ell-
| K80A T K80B
Es1-
K2.K3,
K81,K85$
Actuation Logic
Contact Closes _ J_ E51-
to Effect Actuation [~ K2,K3,
| K81, K85
4
| Initiation of RCIC |

Minimum Channel Requirements for System Initiation Capability:

In order to maintain RCIC initiation capability due to low reactor water level, channels in one of
the following combinations must be either operable or maintained in the tripped condition.

" H-17148 H-19826
H-17763 H-19829
H-17766 H-19830

Elem. Ref.

H-19823

Al & A2
Al & B2 LFD-1-RCIC-01
Bl & A2
TS 3.3.5.2-1, Item 1
Bl & B2 RCIC system
l&;:actoie Veslsel
ater Level-
Prepared By: £ Llsiueur. | 1ow Low, Level 2
Reviewed By¥eidisge LilLiuino TRM Rev. 6




Trip System

——————————————————————— ——I
Channel Channel |
A B |
B21- B21- I
N093A N095SA
I
B21- B21- B21- I
N693A N695A N693C |
MTU MTU| |STU |
E21- T : L : E21- I
K363A rip LogicC K366A l
I
L Eu-
—~K363A |
Contact I
Closes
onRWL  |_______ - E21- l
High-Level 8 T K366A
ical
aces) l
E51-
% K49 |
I
_______________________ ol
Actuation Logic
G | . L g
Actuation T K49
|
Y
Closes RCIC Steam Supply
Valves and Turbine Cooling Water Valve

Minimum Channel Requirements for System Trip Capability:

In order to ensure RCIC system trip capability on a RWL-HIGH- Level 8 signal, both channels

must be operable.

Elem. Ref.

H-17148
H-17152
H-19823
H-44120

LFD-1-RCIC-02

Prepared By: S&Q_

TS 3.3.5.2-1, Item 2

RCIC System
Reactor Vessel
Water Level - High,
Level 8

Reviewed By: _'Q_Lé_

Rev. 0 11/16/94




Trip System

| Channel Channel
A B
| E51- E51-
I NO60 NO061
B
| = Trip Logic =
| 5 L st ;
I ----------- - F NO060 :
I Contact Opens :
E51- ‘
| [Somee Tnk. | Lwoer )
Water Level Low -
l (Typical 2 Places)
I
E51-
| $ e
|
Actuation Logic
gontact
loses to E51-
Effect [~-~~---
Ac:f:tion | K52
|
|
Y

E51-F029, Closes Condensate Storage Tank Suction Valve E51-F010.

Opens RCIC Torus Inboard and Outboard Suction Valves E51-F031 and

Minimum Channel Requirements for System Initiation Capability:

In order to maintain the ability to automatically transfer the RCIC pump suction
from the CST to the Suppression Pool on a CST low level signal, one of the two
channels must be operable or maintained in the tripped condition.

Elem. Ref.

H-17148
H-17152

LFD-1-RCIC-03

TS 3.3.5.2-1, Item 3

RCIC System
Condensate Storage
Prepared By: & fégx Tank Level-Low
Reviewed By: b | Rev. 0 11/16/94




Trip System

A Channels B
E51- ES51-
NO062A N062B
Level Level
Switch Sw1itch
] ]
] b * |
| Trip Logic !
] ]
:_ _______ Ry ESl- ES5l- -l-_____;
mm————- < T NO62A NO062B
]
Contact
Closes on
High Level
to Effect
Actuation
%ﬁigﬂ E51-
es) K51
Actuation Logic
Contact l
ClosesTo | - - - - E51-
Effect T K51
Actuation |
|
|

Opens RCIC Torus Inboard and Outboard Suction Valves
E51-F031 and E51-F029, Closes Condensate Storage Tank
Suction Valve E51-F010.

Minimum Channel Requirements for System Initiation Capability:

In order to maintain the ability to automatically transfer the RCIC pump suction from the CST to

the Suppression Pool on a high Suppression Pool water level signal, one of the two channels

must be operable or maintained in the tripped condition.

Elem. Ref.

H-17148
H-17152

LFD-1-RCIC-04

Prepared By: % & |

TS 3.3.5.2-1, Item 4
RCIC System

Suppression Pool
Water Level-High

Reviewed By: 9= 486

Rev. 0

11/16/94




Trip System "A"
Channels '
Ala Als A2a A2s

1C71A- 1C71A$ 1C71A$
K12A K12E K12C

o>

Bla Bls B2a B2s

'1c71$ 1c71$ 1c71A$ IC71A-
I K12B K12F © K12 ¢ K12H

Trip System "B"

Channels

! Trip Logic
) ' ,
' ; |
I
1c71a--L I icna-1 1C71A- 1
KI12A , K12B Ki2D
1C71A- 1CT1A- 1CT1A-
KI2E ' Ki2F KI12H
]
1C71A- | 1CT1A- 1C71A-
KI14A,E | KUBF K14D, H
— - - - — . — - ——— - — l e e e e e e ———————- !
Actuation Logic Actuation Logic
Comtacts | __ 1 1c7n1a- — 1L 1c71a-
Open to T KI4AE B.oth divisions of scram T KI14B.F
Cause ! pilot valves must ! i
Actuation 1C71A- o de-cnergize in order to L 1C71A-
(Typical K14C,G ™ produce a reactor scram. — KI14D,H
of 4) , ,
A 4 A 4

De-energizes Division 1
Scram Pilot Valves

De-energizes Division 2
Scram Pilot Valves

In order to maintain the capability to scram the reactor on IRM neutron flux high, channels in
one of the following combinations must be either operable or maintained in the tripped

condition.

Elem. Ref.

H-17789 H-17792
H-17790 H-17793
H-17791

AlA or A1B or A2A or A2B
AND
BlA or B1B or B2A or B2B

LED-1-RPS-01

Prepared By:

Reviewed By:

’ Instrumentation

TS33.11-1,Item l.a
Reactor Protection System

IRM Neutron Flux - High

Rev. 0

1/16/95




Trip System "A"
Channels '
Ala Als A2a A2s Bla

|
I
I
I
I
I
I
I
I
I
I
1C71A- 1CTIA-S 1CTIA- | 11C71A 1C71ASS 1071AS 1071A-
KI12E  K12¢ ¢ KI2G ; | K12B”  KI2F K12D ¢ KI2H
I
L ] L ] I L ] L ]
I
Trip Logic X Trip Logic
1 ] l t ]
t | | ' [
1 Contacts 1 I | | 1
1c71A--l_-__&pf4“If£;“ icna-dL | ic71a-4 1c71a- L
KI2A Signal K¢ Ty, KI2B K12D
1C71A-T-  |(Typical of 8)| 1C71A- I 1CT1A- 1C71A-
KI12E KI12G , I KI2F KI12H
I
1CT1A- 1C71A- I, ICTlA- 1C71A-
KI14A,E K14C, G |, KMBF K14D, H
ew @er o= - G " G OE GER I N S G G - ‘ N e e e oEs Gl GED GER GER GEN SED SRR R e o
Actuation Logic Actuation Logic
Contacts | ____ __ _____ 1 1cna- — L 1cn1a-
Open to T KI4A,E B'oth divisions of scram T KI4B.F
Cause ' pilot valves must ! ’
Actuation 1C71A- de-energize in order to L 1C71A-
(Typical K14C,G T produce a reactor scram. T KI4D,H
of 4) ; !

|

|

|

|

|

: w » I.

|

|

|
>
l1cn1al
I K12A
!

I

|

|

|

|

|

!

|

|

|

1C51-

Trip System "B"

Channels
Bls

B24 B2s

i
[}
1
i
1

I

I

|

I

| [ K601B @

I [ ] ll Il 'l
I

I

I

I

A 4

De-energizes Division 1
Scram Pilot Valves

A 4

De-energizes Division 2
Scram Pilot Valves

In order to maintain the capability to scram the reactor on an IRM inop signal, channels in one of
the following combinations must be either operable or maintained in the tripped condition.

Elem. Ref.

H-17789 H-17792
H-17790 H-17793
H-17791

AlA or A1B or A2A or A2B
AND
Bla or B1B or B2A or B2B

LFD-1-RPS-02
TS33.1.1-1,Item 1.b

Prepared By:

Reviewed By:

Reactor Protection System
Instrumentation -

IRM Inop

Rev. 0 1/16/95



. Tr1p System "A" L _Trlp,S,yst_em "B"

| T T Channels !
A2/B2 - A3/B3 A4/B4.

1 .
-EachAPRM.______.__I | |
| Provides. — T T T ] i mamih - s - -

: Input to All Tr lp : l : TI' lp I
Four Voter 1 .
" [Cards Loglc I L0g1C I
| | ! I
I i I
. |Any Two —
- | APRM Trips — |
* | Will Trip the T
! | Voter Card i 7 T I
I'|(Typical of 4) | I
. 1C51- 1C51- 1C51- IC51- I
R, K617A K617C | K617B K617D
2/4 Voter 2/4 Voter ’ 2/4 Vote 2/4 Voter

) Module Module ! Module Module l
1 ] I I 1 ' | |

o | . | | |

...... |__..._....._+...__I.. i |

| . | | . |

| Actuation ! | Actuation !

| 1 [ | : |

| Loglc I | Loglc I

! 1 . ! L 1cna- |
8;2:‘335 b————— IifZAAE { Both divisionsof scram | - ————— > 1141 4éAF |
Cause ! ’ ! pilot valves must ! ’ |
Actuation| ___________ L 1CT71A- ‘-J de-energize in order to . 1C71A- «—— _!
(Typical T K14C, G pr<:duce a reactor scrz:fn. T KI14D,H
of 4) : :

A 4 A 4
De-energizes Division 1 De-energizes Division 2
Scram Pilot Valves Scram Pilot Valves

.

In order to maintain the capability to scram the reactor on APRM neutron flux high (setdown),
channels in one of the following combinations must be either operable or maintained in the

tripped condition.
A1/B1 and A2/B2

A1/B1 and A3/B3 LFD-1-RPS-03
Elem. Ref. Al/Bl and A4/B4 TS 3.3.1.1-1, Item 2.a
H-17789 H-44705 A2/B2 and A3/B3 Reactor Protection System
H-17790 H-44706 A2/B2 and A4/B4 —t Instrumentation - APRM
H-17791 H-44707 A3/B3 and A4/B4 Prepared By: AA%L Neutron Flux - High
H-17792 H-44708 (Setdown)
H-17793 H-44712 Reviewed By:% TRM Rev. 12




. Recirc Loop
T'ow Xmitters I

.o0p A -
{1B31NOI4A ;- 1

m— :Al/Bl

1B31-NO24A ™ ™
SeeNote 1. J

]
R
SN
* {Each APRM
! | Provides

I |Input to All
* |Four Voter

A2/B2

1 Recirc Loop
1 Flow Xmitters

Logic ;'

| Trip System "B"

Channels

A3/B3

Recirc Loop
Flow Xmitters ,

Toop B !
l 1B31-No24B |~ — - ot

Leop 1
o
rlp - [ Leop &
. -

. Recirc Loop

.
! - Loop A
1= % <i31-No1p

1B31-N024D
SeeNote 1.

« Flow Xmitters

. Cards ' ',';‘,‘: :‘ — See Nowe 1.’ - I
. SeeNote 1. L .« " : I
|
. Any Two , | I
- | APRM Trips " i
§ | Will Trip the X |
1 | Voter Card l | ‘[ l
« | (Typical of 4)
. — 1C51- 1C51- | | 1C51- 1CS1- I
. L K617A K617C I K617B K617D
! 2/4 Voter 24 Voter | l 2/4 Voter 2/4 Voter
1 Module Module . Module Module I
T T . T I
» ] | ' | | | |
e - - I | _

| . l | ] |

| Actuation | ! Actuation !

| 1 | [ : [

' Logic ! | Logic |

| | | |
Contacts 4 1cn1a- 1 1cna-

bm——— ] Both divisions of scram b > |
85::;0 T KI4AE pilot valves must T K14B,F I
Actution| _________ 4 1C71A- ‘_J’ de-energize in order to + 1cna- |
(Typical T K14C, G prc:duce a reactor scra{rx. -~ KI14D,H
of 4) : |

A 4 A J
De-energizes Division 1 De-energizes Division 2
Scram Pilot Valves Scram Pilot Valves

the tripped condition.
Elem. Ref.
“1-17789 H-44705
.. 7790 H-44706
H-17791 H-44707
H-17792 H-44708
H-17793 H-44712

A1/B1 and A2/B2
A1/B1 and A3/B3
Al1/B1 and A4/B4
A2/B2 and A3/B3
A2/B2 and A4/B4
A3/B3 and A4/B4

Note l Fox the STP High function of an APRM to be
, both of the iated Recirc Flow
transmitters must be opeuble

In order to maintain the capability to scram the reactor on APRM Simulated Thermal Power -
" High, channels in one of the following combinations must be either operable or maintained in

LFD-1-RPS-04

TS3.3.1.1-1, Item 2.b

Prepared By: ﬁL—MP

Reviewed By~

Thermal Power - High

Reactor Protection System
Instrumentation - Simulated

TRM Rev. 12




| T T T T T C Hafl_nels :
! :Al/Bl A2/B2 A3/B3

: |Each APRM 1 I
i Provides
Input to All I
V| Four Voter
" |Cards I
. . I
1 1
. [Any Two : |
- | APRM Trips :
* | Wil Trip the [ |
! | Voter Card 1 T 1 l
I |(Typical of 4) I !
. ' 1CS1- 1C51- . 1C51- 1CS1- I
Ve K617A K617C l K617B K617D

‘ . 2/4 Voter 2/4 Voter 2/4 Voter 2/4 Voter
] Module Module | Module Module l
1 T | I | I |

] | . | | |

...... |........._......+........I.. | o

] | ] . |

| Actuation | | Actuation |

| | | 1 |

| Loglc | | LO glC I

| | | I
Contact L 1cma- — 1 1¢c71a-
O;:nafos CT T T T K1 AAE I Both divisionsof scram | "~~~ = >~ Il((l: 4113AF I
Cause ! ’ ! pilot valves must ' ’ |
Actuation| ___________ - ICTIA- | |deenergizein orderto S (o} VAR
(Typical T KI14C, G p “uce a reactor scratn. — KI14D,H
of 4) ' X

A 4 h 4
De-energizes Division 1 De-energizes Division 2
Scram Pilot Valves Scram Pilot Valves

In order to maintain the capability to scram the reactor on APRM Neutron Flux - High, channels
in one of the following combinations must be either operable or maintained in the tripped

condition.
A1/B1 and A2/B2
A1/B1 and A3/B3 LFD-1-RPS-05
Elem. Ref. Al/B1 and A4/B4 TS 3.3.1.1-1, Item 2.c
H-17789  H-44705 A2/B2 and A3/B3 Reactor Protection System
H-17790 H-44706 A2/B2 and A4/B4 1 Instrumentation - Neutron
H-17791 H-44707 A3/B3 and A4/B4 Prepared By: Flux - ngh
H-17792 H-44708 .
H-l 7793 H-447 1 2 Reviewed B)’I%\; TRM RCV 12




: Tl'lp System "A" - _| Tnp.System "B"

1= T T T T T C —Haﬁ_nels :
' :Al/Bl A2/B2 A3/B3

- [Each APRM ' |
; Provides
Input to All l
¥ Four Voter l
" [Cards | I
1 I I I
1 i
. |Any Two — |
- | APRM Trips t
* | Will Trip the | l
I Voter Card LI l l
) |(Typical of 4) I i
. | 1C51- 1C51- . IC51- 1C51- I
e K617A K617C I K617B K617D

‘ 2/4 Voter 2/4 Voter 2/4 Voter 2/4 Voter
I Module Module I Module Module I
! e I I | | T

) | . l ! |

...... |__....._...-+...__|.. I o

i 1 ! . |

| Actuation | ' Actuation |

I [ I 3 I

. Logic | . Logic |

| ] l |
Contacts | . L 1c71a- — L 1cna-
Open to ————r K14A,E | Both divisionsof scram | = ————~ > K14B, F ]
Cause ! I pilot valves must ! |
Actuation| _ _ _ _ _ ______ 2 1C71A- ‘_J' de-energize in order to L ICTIA- _,'
(Typical - K14C, G pro?uce a reactor scr:ﬁn. -~ K14D,H
of 4) : :

Y. Y
De-energizes Division 1 De-energizes Division 2
Scram Pilot Valves Scram Pilot Valves

In order to maintain the capability to scram the reactor on APRM Inop, channels in one of the
following combinations must be either operable or maintained in the tripped condition.

Al1/B1 and A2/B2

Al1/B1 and A3/B3 LFD-1-RPS-06
Elem. Ref. A1/B1 and A4/B4 TS 3.3.1.1-1, Item 2.d
H-177890 H-44705 A2/B2 and A3/B3 Reactor Protection System
H-17790 H-44706 A2/B2 and A4/B4 ’ Instrumentation - APRM
H-17791 H-44707 A3/B3 and A4/B4 Prepared By: ﬁ&_“-—j__ Inop
H-17792 H-44708 ’
H-17793 H-44712 Reviewed By%. M/ TRM Rev. 12




‘ : nMAMN : np"
Trip System "A Trip System "B
"""""""" |, T T T TS ST T T T T T T
| |
, Channels ¥ Channels |
| |
[ N
' Al A2 ¥ Bl B2
| TC51- IC51- Iy TC51- IC51- '
| K617A K617C Iy K617B K617D [
[ 2/4 Voter 2/4 Voter | | 2/4 Voter 2/4 Voter |
| Module Module I : Module Module I
| T | T
[ 1c71A- 11 1C71A-
| 1C71A- K126 1 | 1C71A- R12H |
KI12E K12F
| I I
| I
l1c71A- 1C71A- : Fic71A- 1C71A- :
I K12A K12C | K12B K12D |
| b
| Trip Logi 'y ' ' |
! rip Logic ! Trip Logic |
]
| : Contacts , E | | : ! !
1 ]
| Open on Iy I
i 1c71A-J_-__V°_terMod_ule 1c7ia-L I 1C71A--l- 1C71A--|- |
| KI12A Trip (Typical| K12C 1, KB T K12D i
1c71a- 18 1C71A- |\ ICTIA- IC71A- :
I Ki12E K12G : I Ki2F K12H |
I |
| ICTIA- 1C71A- |, 1CT1A- 1C71A- |
| KMAE K14C, G |, KH4BF K14D,H I
— - e — - — e e e m - — !
Actuation Logic Actuation Logic
Contacts | ___ ___ 1 icna- — 1 1cna-
Open to T K14A.E Bpth divisions of scram T K14B,F
Cause : > pilot val\(es must !
Actuation 1C71A- _o de-energize in order to 1 1C71A-
(Typical KI14C,G T produce a reactor scram. T KI14D,H
of 4) : :
A 4 h 4

De-energizes Division 2
Scram Pilot Valves

De-energizes Division 1
Scram Pilot Valves

In order to maintain the capability to scram the reactor on APRM Voter Module circuit function,
channels in one of the following combinations must be either operable or maintained in the

tripped condition.

Alor A2

LFD-1-RPS-07
Elom. Ref. BiAcl)\iI])BZ TS 3.3.1.1-1, Item 2.¢
R :
17789 H-17792 ‘r e o Systern
- - P 4 By: dL APRM Two-Out-of-Four
H-17791 H-44712 reparec 7Y AJ-“/— Voter Circuit
Reviewed B_\’%ﬂg—. TRM Rev. 12




* |Each APRM
; Provides
Input to All

! | Four Voter |

: Cards I :

1 I

. |

. |Any Two —

- | OPRM Trips —

* | Will Trip the [

! | Voter Card [ U

I [(Typical of 4) I I

. , 1C51- 1C51- ) 1C51- 1C51-

* e e e o K617A K617C | K617B Ké617D

. 2/4 Voter 2/4 Voter * 2/4 Voter 2/4 Voter

| Module Module | Module Module

. | ] I i | !
e I . | I

....... |_....._......_+..._..|.. I o
| I —— e—— T Gw— I ——————— L— J
I . | | . 1
| Actuation | | Actuation !
I I I 1 I
I Loglc | I Loglc I
I | I |

8;2:?:;5 Le———= i II((I:Z .‘l\“,\E : Bpth divisions of scram | “————— ’i II(CI:ZIIBI,AF |

Cause : pilot Ya]\{es must de- ! I

Actuation| _ _ _ ________ L 1C71A- ‘_j energize in order to 4+ 1C71A- «—— __!

(Typical T K14C, G produce a reactor scram. = KI4D,H

of 4) ' :

h 4 A 4

De-energizes Division 1
Scram Pilot Valves

De-energizes Division 2

Scram Pilot Valves

In order to maintain the capablhty to scram the reactor on OPRM Upscale channels in one of the
following combinations must be either operable or maintained in the tripped condition.

A1/Bl and A2/B2
A1/B1 and A3/B3

LFD-1-RPS-07a

Elem. Ref. Al/Bl and A4/B4 TS 3.3.1.1-1, Item 2.
H-17789 H-44705 A2/B2 and A3/B3 Reactor Protection éystem
H-17790 H-44706 A2/B2 and A4/B4 f Instrumentation - OPRM
H-17791 H-44707 A3/B3 and A4/B4 Prepared By: Aﬁ.;..j Upscale
H-17792 H-44708

-17793  H-44712 iewed By Sttiiam ). 720 .
H-17793 A Reviewed By= . TRM Rev.- I~




| |

| by

| I

i b

| b

[ b

I b

| : |

' 1B21- 1B21- . 1B21- 1B21-

! N678A N678C | ! N678B N678D

: MTU MTU , : MTU MTU

l ' ] I I ] t

| by

| 1CTIAS 1C71A- I, ICTIA: 1CT1A-

: K5A . _KSCf » K5B K5D |

: Trip Logic ly Trip Logic

I . ntacts ' t ' X

I ! Open on High _j_ Iy .

| 1c71A--L__%°a°‘°’S‘”’“ ICTIA- || 1C71A- 1cn1a-L

K5A ome K5C I K5D

| Pressure |

[ (Typical of 4) I

| IC71A- ICT1A- |, ICTIA- 1CT1A-

| KMAE K14C, G |, KMBF KD, H

s IV —GE - G G G I GID GEP GEP GED N I G l Gy eEr G GEF SEr SEP Ie N GED GED GED GED IR G

Actuation Logic Actuatlon Logic
Comacts | ___________ L 1cna- — L 1cna-
Open to T KI4A,E B'othdmsnons of scram T K14B,F
Cause pilot valves must !
Actuation 1C71A- de-energize in order to 4 1CT71A-
(Typical K14C,G T produce a reactor scram. T KI4D,H
of 4) : |
Y

Trip System "A"

Channels

1B21- 1B21-
NO78A NO78C

1B21- 1B21-
NO078B NO78D

Trip System "B"

Channels

De-energizes Division 1
Scram Pilot Valves

De-energizes Division 2
Scram Pilot Valves

In order to maintain the capability to scram the reactor on high reactor vessel steam dome
pressure, channels in one of the following combinations must be either operable or maintained in

the tripped condition.
Al or A2
AND

Elem. Ref. Bl or B2 LFD-1-RPS-08
H-17789 H-19809 TS3.3.1.1-1, Item 3
H-17790 H-19812 Reactor Protection System
H-17791 H-19815 Prepared By: mmgo;n Rﬁr
H-17792 H-19818 Hi e Pressure
H-17793 Reviewed By: [Rev. 0 1/16/95




Trip System "A" Trip System "B"
——— = =t v 1
| Channels | | Channels |
| Al A2 | BI B2
| /1B21- 1B21-\ | | /1B21- 1B21-) |
I NOSOA NO080C I I NO080OB NO80OD |
I I
I 1B21- 1B21- I I 1B21- 1B21- I
N680A N680C | N680B N680D |
| [MTU MTU| | | [MTU MTU| |
: : : I : : : I
I lC7lA-$ $1C71A- I I 1C71A-$ $ lC7lA-I
K6A K6C | K6B K6D |
| Trip Logic I | Trip Logic I
1C71A- i— -- 1C71A- I 1C71A- _"E L 1C71A I
K6A K6C | K6B i K6D
I | I ' '
1C71A- 1C71A- I 1C71A- 1C71A- I
KI14AE K14C,G K14B, F K14D,H
| | ) |
Actuation Logic Actuation Logic
Conmtacts | ______ 1c71A-_ L yr— L 1cna-
Open to K14A,E T pi(l)ot \?;Ife?mf scram T KUB,F
mﬁon ICTIA- L de-cnergize in order to 4 ICTIA-
(Typical KI4C,G ™ produce a reactor scram. - KMD,H
of 4) H :
Y
De-energizes Division 1 De-energizes Division 2
Scram Pilot Valves Scram Pilot Valves
Minimum Channel Requirements for System Initiation Capability:
In order to maintain the capability to scram the reactor on low reactor water level (Level 3),
channels in one of the following combinations must be either operable or maintained in the
tripped condition.
Al or A2
AND
n s
3.1.1-1, Item
g:{;;gg E:Igg(l)g Reactor Protection
. System Instrumentation |
H-17791 H-19815 Preparcd By: Reactor Vessel Water
H-17792 H-19818 — Level - Low, Level 3
H-17793 Reviewed Byt ol isel [REVE =M e




Trip System "A" Trip System "B"

*The "Top Left” limit switch sets in
all "A" and "D" MSIVs have switch
contacts in both trip systems.

Channels Channels

Ala AlB AlC AID

\ S \ N
\

N

B%'l-ll

1

Tﬂ l|

\ . |
A Y
*1B21-¢ 1
FO28A | F028B
of
Lk ! Lai
] )
f‘ ” l
-~ -
*1B21-
FO22A F022B
Lok Right
1C71A-
K3A

\ he \

1B21-
22

1CT1A-

|
|
1
1
KE |

Trip Logic

A2A A2B A2
1Y 1 1

c A2D l I Bla Bl Blc B
i \ 1 \ 1
S \

~ \
\ AP
A Y
*1B21-1 .
FO28A
b S $ Lo
[ '
- -
- -
*1B21- -
FO22A
1C71A- 1C71A- |
K3B K3F i

1o
. |

B\2A BIZB B‘20 B'ZD

\ \

Trip Logic

L_.n.__l' Contacts L__.n__ll L__n___l' [__x—-ll :
1C71A- ICTIA-— _ _ | Omnlf 1CT1A- 1CT1A- 1C71A- 1C71A- 1C71A- 1C71A-
K3A ] K3B ]" MSIVs TK3C ]'K36 K3B I: K3F ] TKBD ]' K3H
I ] <90% t ] ]
| 1C71A- | Open o | ICTIA- 1C71A- IC71A-
K14A,E gysx;w K14C, G KI14B,F K14D,H
Y A e I T S G A ]
Actuation Logic Actuation Logic
1c71A-_ L 1 1cna-
"""""" Both divisions of scram
K14A.E 77 pilot valves must T K14B,F
IC71A- de-energize in order to 4 ICT1A-
K14C,G T produce a reactor scram. ~ KWMD,H
& ¢
De-energizes Division 1 De-energizes Division 2
Scram Pilot Valves Scram Pilot Valves
In order to maintain the capability to scram the reactor on Main Steam Isolation Valve closure,
channels in one of the following combinations must be either operable or maintained in the
tripped condition.
(Ala or AlB) and (Alc or AID) (Bla orBlB) and (Blc or B1D)
OR OR
(A2A or A2B) and (A2c or A2D) (B2A or B2B) and (B2c or B2D)
Elem. Ref‘ LFD"I"RPS'IO
: ) TS3.3.1.1-1, Item 5
BT BT Kot roinin
H-17791 H-17816 Prepared By: Sl it Llied |SYSTEM Instrumentation -
H-17792 H-17943 Main Steam Isolation
3 Reviewed By: @ (9 ‘3 Valve - Closure
Y ev. 0 1716793




Trip System "A"

Trip System "B"

________ 1 T
| Channels | | Channels |
| Al A2 | BI B2 |
I | | /icn: |

NO50B
| | | |
I I
I 1C71- 1C71- | | 1C71- 1C71- |
N650A N650C | N650B N650D |
I MTU MTU| I MTU MTU| |
| E i l | E E I
I I

I lC71A—$ $1C71A- I l 1C71A-$ $ 1C71A—I
K4A K4c | K4B K4D |
| Trip Logic I : Trip Logic I
1cmA- Lo L icna- | 1c11a- £ — lC71A-I
K4A | K4C K4B ' K4D |

l ] t l ] ]
1C71A-$ $1C71A- l 1C?1A-$ $1C71A I
I K14AE K14C,G I K14B,F K14D, Hl
—_—— — S R L e e e e e e —

Actuation Logic Actuation Logic
- ---- -é%’ }-fé—ﬁ Both divisions of scram i ;?Z,;A;
! pilot valves must ! i
1C71A- o *| de-energize in order to 4 1CT71A-
K14C,G T produce a reactor scram. — KD, H

De-energizes Division 1
Scram Pilot Valves

De-energizes Division 2
Scram Pilot Valves

Minimum Channel Requirements for System Initiation Capability:

In order to maintain the capability to scram the reactor on high drywell pressure, channels in one
of the following combinations must be either operable or maintained in the tripped condition.

Elem. Ref.

H-17789 H-19809
H-17790 H-19812
H-17791 H-19815
H-17792 H-19818
H-17793

Al or A2
AND
BlorB2 LFD-I-RPS-11
TS 3.3.1.1-1, Item 6
Reactor Protection
Prepared By: _ﬁﬁﬂéﬁ& System Instrumentation

Drywell Pressure - High

Reviewed Byzw

Rev. 0 1/16/95




Trip System "A"

1C11-
NO13C

1C71A~$
K1A

Trip System "B"

Channels
Bl B2
@ 1C11-
NO13B NO13D

1C71A-$
K1B

De-energizes Division 1
Scram Pilot Valves

De-energizes Division 2
Scram Pilot Valves

$ 1ICT1A-
KID |

Trip Logic Trip Logic I
1CT1A- i--- L 1on1a 1C71A- i -_,L_ 1C71A-|
KIA K1C KIB | i KD |
1C71A- 1C71A- I 1C71A- lC71A-I
| x1saE K14C,G | K14B, F K14D, H]
—_—— — — — - — L e e e e e — —
Actuation Logic Actuation Logic
Contacts | 1C71A-_ L — 1 1cna-
Open to KI4AE ™ Both divisions of scram — KI14B,F
Cause [ pllotvak"es mt :
Actuation 1C71A- o de-energize in order to 4 1CT1A-
(Typical K14C,G T produce a reactor scram. - KMD,H
of 4) X |
A 4 A 4

In order to maintain the capability to scram the reactor on scram discharge volume high level
(float switches), channels in one of the following combinations must be either operable or

maintained in the tripped condition.

Elem. Ref.

H-17789 H-17792
H-17790 H-17793
H-17791

Alor A2
AND
Bl orB2
LED-1-RPS-13
TS 3.3.1.1-1, Item 7.b
Reactor Protection System

_ . Instrumentation - Scram
Prepared By: ’ Discharge Volume Water

’ Level - High, Float Switch
Reviewed Byw Rev. 0 1716/95




lC71A-$
K1A

1C71A- 'L- -
K1A

1C71A-
| K14AE

L — — —

Actuation Logic

Contacts
Open to
Cause

Actuation
(Typical
of 4)

Trip System "A"

-
)
1

1C71A-
K1B

Ki1B

1C71A-
K14B,F

1c71a- £
1
]

1C71A- 1
K14C, G —

Trip System "B"

De-energizes Division 1
Scram Pilot Valves

|
Actuation Logic
Both divisions of scram __'l: éﬂg‘{:
pilot valves must : ’
de-energize in order to ; 1C71A-
produce a reactor scram. T K14D,H
1
v
De-energizes Division 2
Scram Pilot Valves

In order to maintain the capability to scram the reactor on scram discharge volume high level
(resistance temperature detectors), channels in one of the following combinations must be either
operable or maintained in the tripped condition.

Elem. Ref.

H-17789 H-17792
H-17790 H-17793
H-17791 H-17796

Al or A2
AND
Bl orB2 LFD-I-RPS-17
TS3.3.1.1-1, Item 7.a
Reactor Protection System

Il;!strumcntav.t}?n S{:me
15C. ume water
¥ By: éLfL—C’M Level - High, Resistance

Reviewed B ( Temperature Detector
Y'SZ;“’L““-/L’* Rev. 0 1/16/95




Trip System "A" Trip System "B"
— — — — — S G Gmmn CwD S ) PR S S e s owe G S——e e
i Channels [EsnTsv imit swich bas two seof | Channels
in each trip system.
Ala AlB A2A A2B BlA BIB B2A B2B
[EAAL R0 2 e R e [UAL S

ICTA-
Trip Logic
hen TSV
STy
--[ IC'IIE l_ -—-- I, - - _-E :EC'IIA- 1!C11Ap I |C1|A
KT _xie T T T e Te | e T Tx
1 ] I I I [ ]
1C71A- 1CT1A- 1CT1A- 1C71A-
$K14A,E K14C, G$ I I $KI4B.F K14D, K$
s —— s G S S S— - S MR S— J L ————————— -— el
Actuation Logic Actuation Logic
Contacts | ______] 1c7iA-_ L oo Gt of voram L icna-
-
Open to K14A,E’:' pilot valves must de- : KM4B, F
Em,. 1ICT1A- L energize in order to AL ICNA-
(mw‘] r K14C,G T mamm. T K14D, H
f4 , '
prs) & H
De-energizes Division 1 De-energizes Division 2
Scram Pilot Valves Scram Pilot Valves
Minimum Channel Regquirements for System Iniﬂadon Ca
In order to maintain the capal to scram the reactor on Turbine Stop vecoane,channcls
in one of the following combinations must be cither operable or maintained in the tripped
condition.
Alaand AlB Blaand BlB
OR AND OR
Elem. Ref. A2a and A2B B24 and B2B LED-1-RES-14
TS 3.3.1.1-1,Item 8
g-l ;470 Il:ll-i?;gl Reactor tion
-13445 H-17792 System Instrumentation -
2-1:11789 H-17793 Prepared By: 1ywbme Stop Vaive -
-17790
"""“"M mmssv. 13




[ S G I GHEME TS  CEEEES GEEEES  GIARER  WMMSND EENEG IS e S . L

Trip System "A" Trip System "B"

Channels
B1 B2

1C71-
NOOSB /cva cvi4
IN30- N30-
F010 Fo12

1C71A- 1C71A-

Channels
Al A2

1C71A- 1C71A-

I
I
|
I
I
I
|
I
Trip Logic I
I
|
|
I
I
I
I

Contacts open on low

----- CV trip oil
ypicatogdy o
- — == r-——=-- f[~———- A
= 1CTIA- | b 1cmA- = = 1CT1A- |
KsC | J  KsB KsD |
n n n
_____ | b — F———— -
1C71A- 1C71A- 1C71A- 1C71A-
K14A.E K14C,G K14B, F K14D,H
- " en——— S —— — —— — — — ——— —— — —— L NS ST — Se— S— ——— A N— ——— ———— —
Actuation Logic Actuation Logic
Contacts | ______ 1c71A- L — 1 1c71a-
Open to K14A,E T B.oth divisions of scram T KI14B, F
Cause ! .| pilot \_ralv_es must de- !
A ctuation 1C7T1A- L energize in order to 1 ICTIA-
KTypicaI K14C,G T produce a reactor scram. T KI14D,H
of 4) ! !
A A A 4
De-energizes Division 1 De-energizes Division 2
Scram Pilot Valves Scram Pilot Valves

\ H ; ; ireme ] 1] alih B4
In order to maintain the capability to scram the reactor on Turbine Control Valve fast closure,
channels in one of the following combinations must be either operable or maintained in the
tripped condition.

Al or A2
AND
Bl or B2
LED-1-RPS-15
| Elem. Ref. TS 3.3.1.1-1, Item 9
H-11470 H-17791 o Reactor Protection System

_ H-17789 H-17792 , Instrumentation - Turbine
H-17790 H-17793 Prepared By: Control Valve Fast Closure,
Trip Oil Pressure - Low
Reviewed By: . TRM R ev.

[/




Trip System "A"

Reactor MO('ie Switch S1

! Contacts

: Mot

de Switch
- =|= = 4In Shutdown
9c (Typical of 2
Sets of
Contacts)

n When

-------------

Trip System "B"

Actuation Logic Actuation Logic
g’;‘e‘ﬁf Both divisions of scram
Cause pilot valves must
Actuation] =~~~ ) de-energize in order to
(Typical ! produce a reactor scram.
of 4) ! * 1
]
1C71A- :l;- i _-!-_ 1C71A- 1c71a- £ _,-L_ 1CT1A-
KI15A i+ K15C KI15B + KI15D
b mmm e ——mmm : Cemeee- ————me I
v +
De-energizes Division 1 De-energizes Division 2
Scram Pilot Valves Scram Pilot Valves

In order to maintain the capability to scram the reactor on Reactor Mode Switch position (Mode
Switch in Shutdown), each channel must be either operable or maintained in the tripped

condition.
Elem. Ref. ng’;'ful’sl'l 6
3.1.1-1, Item 10
H-17786 Reactor Protection
H-17791 Bv: System Instrumentation
H-17792 Prepared By: ) Reactor Mode Switch -
H-17793 ; M Position
Reviewed By ev. 0 1/16/935




Trip System "A"

Manual Scram ll’ushbutton S3A

Contacts
Open When
Scram
Button is
Pressed
(Typical of 2)

Trip System "B"

Actuation Logic Actuation Logic
gggrf;s Both divisions of scram
Cause pilot valves must
Actuation] ~ =" A de-energize in order to
- ' produce a reactor scram.
g}};xcal E 3 Y
]
1C71A- -_I-;- i i 1C71A- 1C71A- i i 1C71A-
K15A 1 K15C K15B + KI15D
Lo peeees ; Cmmmmme e e ;
¥ v
De-energizes Division 1 De-energizes Division 2
Scram Pilot Valves Scram Pilot Valves

In order to maintain the capability to scram the reactor using the Manual Scram Pushbuttons,
each channel must be either operable or maintained in the tripped condition.

Elem. Ref.

H-17786
H-17791
H-17792
H-17793

LED-1-RPS-17

TS 3.3.1.1-1, Item 11
Reactor Protection

L4
Reviewed Byzm.&k- (

Prepared By: _égf;_(:ﬂm‘eg/ System Instrumentation
Manual Scram

Rev. 0 1/16/95




Trip System "A" Trip System "B"
r~-—— Y = = r"-_!"—-"/"""=-_"—_"==
- Channels | Channels I
1| Al A2 I Bl B2 |
| I I 1C71- |
| | l NO003B |
| : | :
I I
| 1IC71A- IC71A- | | 1C71A- 1C71A- I
K9A . K9C l K9B . K9D I
| Bypass Logic l Bypass Logic
I Contacts open on Turbine Stop Valve l l Contacts ogen on Turbine Stop Valve l
Contacts Closure or Control Valve Fast Closure. Closure or Control Valve Fast Closure.
non See LFD-1-RPS-14, LFD-1-RPS-15. | Se¢ LFD-1-RPS-14, LFD-1-RPS-15. |
| [REscior l | T
> Dl | D |
{opitof LlL | L1
| T N T |
| 1c7—1;-| | | Ticna- | | 1C71A- | | Ticra- '
K9A ] | K9C I | K9B | ! K9D I
| 1C71A é élCﬂA- | 1c7m-§ $ 1C71A- |
B K14AE K14C,G I K14B, F K14D, H
oy e o - — —— — — — — — — — l b o— e o — — — o —— — I
Actuation Logic Actuation Logic
Contacts | _____ ] IcT1A-_ L — L icria-
bpen to K14A,E T Bpth divisions of scram T KI4B, F
Cause ' pilot w‘/alv.es must de- '
Actuation IC71A- L energize in order to L 1C71A-
(Typical K14C, G - produce a reactor scram. - K14D, H
of 4) ' i
A 4 A 4
De-energizes Division 1 De-energizes Division 2
Scram Pilot Valves Scram Pilot Valves
In order to maintain the capability to scram the reactor above 28 percent power on Turbine Stop
Valve closure or Turbine Control Valve fast closure, channels in one of the following
combinations must be either operable or circuit continuity otherwise interrupted.
Al or A2
AND
Bl or B2 LFD--RPSI3
1 TS SR 3.3.1.1.11
Elem. Ref. 15— Reactor Protection
7 H-17789 H-17790 Prepared By: System Instrumentation
H-17791 H-17792 Bypass, Items 8 & 9
H-17793 Reviewed By: | | V. 35




Trip System "A" Trip System "B"
- - -TTTT s T ST T T I === -=-S--=s=s===" '
! Channels 1 Channels :
| I I
Al A2 ' ' B B2 |
| I | !
I 1 | !
I | I |
! [ ! !
l 1 l !
I 1 I !
| i I I
I | I |
1C71- 1C71-N, , . —mee-- 1C71- 1C71- |
: KI10A K10G o ll : I KI0F K10D :
l . ) \\‘\ : . . l
: Trip Logic L Trip Logic :
' T 1C71- '
e A o T .
! I 1c71- 1, i o TS 1071- '
| ' KIOF A=" ~ -~ 7777777777777 [ K10G |
: Contact closes : ! l : :
to cause actuation ] ! | }
I | (Typical of 4) | | | i |
| . R R 1 | - - R R !
-5 - T - -"=="=-"==-=='====== |
| |
| |
Actuation Actuation
Logic Logic

Y

Trips Recirc Pumps "A" and
"B" Via Division 1 Breakers

1
y
Trips Recirc Pumps "A" and
"B" Via Division 2 Breakers
CB3A and CB3B CB4A and CB4B

Minimum Channel Requirements to Maintain Trip Capability:
In order to maintain Recirc pump trip capability on a TSV Closure signal, channels in one
of the following combinations must be either operable or maintained in the tripped

condition.
Al and B1
OR |
Elem. Ref. A2 and B2 LFD-1-RPT-01
TS 3.34.1.a.1
Eﬁi% EOC-RPT, TSV
H.17822 N ey At
H-17822 Revj Rev. 0 1716/95

(4




Trip System "A" Trip System "B"
= m e s s [ |m—m S-S m - - '
[ Channels I | Channels :
: Al A2 : : B2 b
I l | I
| I I |
| I | |
i | | |
I | | |
I | | |
1 | I |
: 11587:- 1C71- : : 1C71- :
| K8C : K8D |
: Trip Logic g Trip Logic :
: __________ 1C71- : - 1C71- :
! KSA K8C
I ; 1C71- I 1
I ! K8B A€ """ TTTTooettm Tyt |
: Contactlcloscs' : :
'\ |Copeator) | !
- - _ + ________________ ]
| |
| |
Actuation Actuation
Logic Logic

T I
| |

A 4 A 4
Trips Recirc Pumps "A" and Trips Recirc Pumps "A" and
"B" Via Division 1 Breakers "B" Via Division 2 Breakers
CB3A and CB3B CB4A and CB4B

Minimum Channel Requirements to Maintain Trip Capability:

In order to maintain Recirc pump trip capability on a TCV Fast Closure signal, channels in
one of the following combinations must be either operable or maintained in the tripped

condition.
Al and Bl
OR
A2 and B2
Flem. Ref. LFD-1-RPT-02
H-13444 TS3.3.4.1.a2
H-17789 EOC-RPT, TCV FAST

H-17790 Prepared By: w7 HCLOSURE.
H-17822 Reyighe Rev. 0 1/16/95




Trip System "A" Trip System "B"
|- —-—-== —E s === —e ===
! Channels Lo Channels
Al A2 1! BI B2
I : |
I (1B21- 1B21- I I /1B21- 1B21-
1\NO091A NO09IC i I\N091B NO91D
| I
| : I
: 1B21- 1B21- 1B21- 1B21- | 1 : 1B21- 1B21- 1B21- 1B21-
I N691A N694A N691C N694C | | N691B N694B N691D N694D
'IMTUl [STU| IMTU[ |STU| ¢ | IMTU |STU| MTU] [STU
! : A ! :
' t 1 : I i ]
1
: 1E21A-$ lmlé .| I fr---- $ 1E21A- 1Ezu$
: K616A K616C i DN ; K616B K616D
! Trip Logic ' 1 .1 Trip Logic
v L 1E21a- ;! LT L 1A
I | :[ K616A P | Ke160
| I | ! :I:
] '
| | 173 VO 1 .
1E21A-
i | KelB T [ K616D
| [ : '
! 1 ]
i Contact Closes
On Low Level 2 1B31- 1B31- 1B31- 1B31-
I Signal (Typical of 4) K43A K43C K43B K43D
b om o o o o we e e e e G e En em e e b e e e e e e er me G G G e oe E e s e
Actuation Logic Actuation Logic
e3- L 1831- L 1 | (ypicalof4) 1 1B31- 1 iBa.
K43A T K43C T T K43B T K43D
v v v v
Trips Recirc Pump Trips Recirc Pump Trips Recirc Pump Trips Recirc Pump
"A" Generator Drive "B" Generator Drive "B" Generator Drive "A" Generator Drive
Motor Breaker Motor Breaker Motor Breaker Motor Breaker

Minimum Channel Requirements for System Trip Capability:
In order to maintain ATWS-RPT trip capability of the Recirc Pumps on a Reactor Vessel Water Level -

ATWS-RPT Level signal, channels in one of the following combinations must be either operable or
maintained in the tripped condition.

Elem. Ref.

Al and Bl

LFD-1-RPT-03

TS 33424,

H-17860
H-17861
H-17902
H-17903
H-19823

H-19826
H-19829
H-19830
H-42173

OR
A2 and B2

Reactor Vessel Water
Level - ATWS-RPT

Prepared By: Z.f Gosemen.
Reviewed By—KM Wkbins

Level

TRM Rev. 6




Trip System "A" Trip System "B"
I ————— we S on on e on o eowm o> o= -, I ————— o= Gy am e o e e e e e e
! Channels . Channels :
Al A2 ! Bl B2
I !
| [
[ |
I (1B21- . V(1B21- 1B21- :
1 \N120A , 1\N120B N122B :
! |
| : ! :
|[1B21-] [1B21-| [1B2i- i [1B21-| [1B21| [1B2L- !
| N620A N642A N643A | [ | N620B N642B Né643B i
 IMTU] |STU| MTU l P, MTU] [STU|] MTU \ |
| . I | | !
' ] ] l ] ]
I ' I l I ] ] l
! U !
I 1C- ici->._ oy (oo ICl1- 1Cl1- !
I K3A K3B B DV L ! K4A K4B ]
. Trip Logic ' 1+ - Trip Logic :
I 1 1cu- ! R ]
I [mT T K3A by : s lou ;
o | T .
I ' |
| | icu- 1 l .
----------------- r--:------ 1C11- I
: | kAT ! : T k4B :
: ! - 1 : I
i Contact Closes ! i l
On Low Level 2 1B31- 1B31- | 1B31- 1B31- |
l|Signal (Typical of 4) K43A K43C | : K43B KD
N L I I T
1 1 [ Contact Closes 1 1
Actuatlon Log;c e Actuatlon Log;c
1 1 ! | Actuation ' '
1831- L 1831- |+ [ (Typical of 4 1 1B31- 1 sa.
K4#3A T K43C T T K43B T K43D
v v ¥ v
Trips Recirc Pump Trips Recirc Pump Trips Recirc Pump Trips Recirc Pump
"A" Generator Drive "B" Generator Drive "B" Generator Drive "A" Generator Drive
Motor Breaker Motor Breaker Motor Breaker Motor Breaker

Minimum Channel Requirements for System Trip Capability:

In order to maintain ATWS-RPT trip capability of the Recirc Pumps on a Reactor Steam Dome Pressure
- High signal, channels in one of the following combinations must be either operable or maintained in the

tripped condition.

Elem. Ref.
H-17860 H-19822

H-17861
H-17902
H-17903

H-19825
H-42173

LFD-1-RPT-04
Al and Bl TS33.420,
A2 and B2 ATWS-RPT, Reactor
Steam Dome Pressure -
Prepared By: i
Reyi FRev. 0 1/16/95




Trip System "A" Trip System "B"

¢
A -

Channels Lo ~Channels
' .
Al A2 ! ' Bl B2
[ |
I I 1C71-
| | N003B
[ 1
I 1
| I
1C71A° 1C71A- | i 1C71A- 1C71A-
K9A K9C i I K9B K9D .
Bypass Logic Lo Bypass Logic
antacts close on ‘ Con_ncts close on : ! . WC:nucct:u cloaie ‘:: TCu?:‘:ct; cloa:‘clm
FE%“&?&“&Y’FVB- ] C'lrme ?e? L?gj- [— ! [ Fast é‘l‘:me";ee Lo [ Closure, S:pLFD?I
1-RPS-15 RPS-14 . 1-RPS-15 RPS-14
| ] ] ]
. 1C71A- o ICTIA- 1C71A-
II(%Z\]A D K%AA '*:" : ;":’ K8D | 'J*,’ K10D
1C71A- 1C71A- IC71A- 1C71A-
K8B %‘——J KIOF <% | "'—"’;{:_KSC ——52 K10G
—————— ' ' N — — a— ——— — —
1C71A- 1 1cna-
S wer 1 crable K9B o *£ KoC
L | recirc pump trip. 1C71A- - i ) 1C71A-
(Typical of 4.) 2 K9A I | K9D
| Actuation | Actuation
- Logic Logic
h h
Trips Recirc Pumps "A" and Trips Recirc Pumps "A" and
"B" Via Division 1 Breakers "B" Via Division 2 Breakers
CB3A and CB3B CB4A and CB4B

Minimum Channel Requirements to Maintain Trip Capability:
In order to maintain the capability to trip the recirc pump breakers above 28 percent power
on Turbine Stop Valve closure or Turbine Control Valve fast closure, channels in one of the
following combinations must be either operable or circuit continuity otherwise maintained..

Al and Bl
OR
A2 and B2 LFD-1-RPT-05
TS SR3.34.1.2
Elem. Ref. . EOC-RPT Instrumentation

-H-13444 H-13445 ‘ ] {Bypass Below 28 Percent
H-17789 H-17790 Prepared By: JP Power
H-17822 Reviewed By: TRM Rev. 33



Trip System

-l

! Channels !
1

|
: A B C :

|
: 1C32- 1C32- 1c32-
| 004 N004B N004C i
| i
I |
| |

{
; 1C32- 1C32- 1C32-|
. K624A K624B K624C )
| AU AU AU| |
I !
| |
1 |
| I
| |
I 1C32- 1C32- 1C32- !
| KI1A KIB KIC I
I |
| i
i 1
! Trip Logic !
1 i
1 i
i !
1 1C32- 1C32- 1C32- ]
I A KI1A KI1B K1C I

1C32- 1C32- 1C32-
! K1B KIC KIA :
: i .
Initiation of trip of main turbine and : Initiation of trip of main turbine and
both reactor feed pump turbines & both reactor feed pump turbines

Initiation of trip of main turbine and
both reactor feed pump turbines

Minimum Channel Requirements for System Initiation Capability:

In order to maintain the capability to trip the main turbine and the reactor feed pump turbines
on high reactor water level, channels in one of the following combinations must be either

operable or maintained in the tripped condition.

LFD-1-RWLH-01
TS 3.3.2.2
Feedwater and Main Turbine

" Elem. Ref. AandB
H-17842 OR
H-17845 BandC

OR
AandC

- | Trip High Water Level
"“. ﬁé thL__
Reviewed By: . Rev. 0 1/16/95
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Sec. Cont. Isolation Subsystem

\ 4
Initiation of Unit 1and 2 SBGT Trains
"A" and "B" and Isolation of the
Outboard Sec. Cont. Isolation Subsystem

Minimum Channel Requirements for System Isolation/Initiation Capability:

In order to maintain Secondary Containment isolation capability and SBGT initiation capability on a
Reactor Vessel Water Level-Low Low, Lvl. 2 signal, channels in one of the following combinations
must be either operable or maintained in the tripped condition.

H-17053
H-17104
H-17804
H-17805

Elem. Ref.

H-17810 H-19815
H-17811 H-19818
H-19809 H-27761
H-19812 H-27767

Al and Bl
OR
A2 and B2

LFD-1-SCIS-01

TS 3.3.6.2-1, Item 1
Reactor Vessel Water

Prepared By:.

Revi

evel-Low Low, Lvl.2
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Minimum Channel Requirements for System Isolation/Initiation Capability:

In order to maintain Secondary Containment isolation capability and SBGT initiation capability on a
Drywell Pressure - High signal, channels in one of the following combinations must be operable or

|__maintained in the tripped condition.

Elem. Ref. Al and B1 LFD-1-SCIS-02
H-17053 H-17810 H-19809 H-27761 OR TS 3.3.6.2-1, Item 2
H-17104 H-17811 H-19812 H-27767 A2 and B2 Drywell Pressure -
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H-17805 H-17790 H-19818 Rev 0 0770794
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Minimum Channel Requirements for System Isolation/Initiation Capability:

Initiation of Unit 1 and 2 SBGT Trains
"A" and "B" and Isolation of the
Outboard Sec. Cont. Isolation Subsystem

In order to maintain Secondary Containment isolation capability and SBGT initiation capability on a
Reactor Building Exhaust Radiation - High signal, channels in one of the following combinations must be

operable or maintained in the tripped condition.

Elem. Ref.

H-19561 H-17053 H-17805
H-19563 H-17802 H-17104
H-19564 H-17803 H-27761
H-19566 H-17804 H-27767

LFD-1-SCIS-03
Al and Bl
?)nR TS 3.3.6.2-1, Item 3
A2 and B2 Secondary Containment
Isolation, Rx. Building
Fropured By S 4. & ust Radiation- High
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Initiation of Unit 1 and 2 SBGT Trains
"A" and "B" and Isolation of the
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"A" and "B" and Isolation of the
Qutboard Sec. Cont.

Isolation Subsystem

Minimum Channel Requirements for System Isolation/Initiation

In order to maintain Secondary Containment isolation capability and SBGT initiation capablllty ona
Refueling Floor Exhaust Radiation - High signal, channels in one of the following combinations must be
operable or maintained in the tripped condition.
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H-17053 H-17104 R Rev. 0
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1.0

20

T 12.0 Safety Function Determination Program

Introduction

This document outlines the Plant Hatch Safety Function Determination Program
(SFDP), provides guidance for evaluating the impact of failure to meet multiple
Technical Specifications (TS) Limiting Conditions for Operation (LCOs), and gives
appropriate actions for a loss of safety function. The SFDP is required by

TS Section 5.5.10.

Loss of Safety Function

2.1

2.2

2.3

Background

LCO 3.0.2 directs that if an LCO is not met, its associated Required Actions
shall be performed. LCO 3.0.6 provides exception to LCO 3.0.2 for a
supported system, structure, or component (SSC) by allowing only the
support SSC LCO Actions to be performed if the supported SSC is
inoperable solely because its support SSC is inoperable.

If a support SSC is inoperable and a loss of safety function does not exist,
the Required Actions for the support SSC address the Condition, and the
supported SSC Required Actions do not have to be performed. This
recognizes that the plant may no longer satisfy single failure criteria and that
all of the supported SSC may not meet the definition of OPERABILITY.
Appropriate compensation is made by performance of the support system
Required Actions.

Use of LCO 3.0.6

Upon determination that a TS required support SSC is inoperable,

the decision may be made to use LCO 3.0.6 for the supported SSCs. A loss of
safety function determination shall be performed using the flow chart shown

in Attachment 1 as a guide. Attachment 2 provides examples of

appropriate determinations. The allowances given by LCO 3.0.6 can be

taken only if no loss of safety function exists.

Actions for a Loss of Safety Function

If a loss of safety function is determined to exist by this program,

the appropriate Conditions and Required Actions of the LCO in which the loss of
safety function exists are required to be entered. These may be the Required
Actions specified for the loss of safety function or LCO 3.0.3.
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3.0

2.4 SSC OPERABILITY

OPERABILITY determinations precede entry into the SFDP and thus, are not
a direct part of the SFDP. OPERABILITY of an SSC is determined using the
definition given in TS 1.1, along with the guidance of SR 3.0.1. When
equipment that is not addressed in TS is degraded or nonconforming, the
impact on TS SSC OPERABILITY shall also be assessed.

Guidance for Safety Function Determination

TS 5.5.10 states that a loss of safety function exists when, assuming no concurrent
single failure, a safety function assumed in the accident analyses cannot be
performed. For the purpose of this program a “graduated” approach may be taken
for determining the “safety function” of the supported SSC. This approach, detailed
below, is graduated from most to least conservative. Even if the least conservative
method is used, the requirements of TS 5.5.10 will be met. In determining whether a
loss of safety function has occurred, at least one of these methods must be used.

Method 1: Redundant Train®

For this method, the safety function is assumed to be the system function.
Confirm the OPERABILITY of the corresponding redundant supported SSC(s).

If one or more of the redundant SSCs are found to be inoperable, a loss of safety
function may exist. The appropriate actions for a loss of function
may be taken or alternatively, one of the following methods may be used.

Method 2: LCO Function

In certain cases, multiple systems with diverse individual functions are specified
under one LCO statement; i.e., in one TS. For these, the safety function may be
considered to be broader than the individual system function--it is the TS LCO
function, not the system function.

An example of this is the TS for “ECCS Operating,” in which four different
systems are included. In this case, the function as stated in the Bases, “... to cool
the core during a LOCA,” may be the safety function to be considered in the
SFDP.

If a loss of LCO function is determined to exist, the appropriate actions for a loss
of safety function may be taken. Alternatively, the following method may be
used.

@ The term “train” may be interchanged with “subsystem” or “division.”
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e Method 3: Safety Analysis

In this approach, the function of the SSC in the FSAR accident analyses is considered to
be the safety function. If the SSC in question is not credited in the analyses, or if the
accident function it performs is intact, then no loss of safety function exists. However, if
the function is lost, then the actions for a loss of safety function must be taken.

4.0 Additional Requirements and Information

41 Non-TS SSCs

A situation may exist where a TS support SSC provides support to an SSC not
addressed in TS, which may in turn support a supported SSC addressed in TS. The
interrelationships between TS and non-TS support and supported SSCs shall be
considered in the loss of safety function determination.

4.2 Subsequent Inoperabilities
While taking the Required Actions of the support SSC as allowed by LCO 3.0.6, the

impact of subsequent additional SSC inoperabilities on previous SFDP evaluations |
shall be considered.

5.0 Extending Supported SCS Completion Times

5.1 Singular Support SSC Inoperability

When entering the supporting SSC Required Actions as allowed by LCO 3.0.6, the
Completion Times for the supported SSCs might potentially be extended longer than
their allowed Required Action Completion Times if they are shorter than those of the
support SSC. If there is no loss of safety function, it is acceptable to extend the
Completion Time of the supported SSC an amount equal to but not exceeding the
Completion Time of its support SSC.

5.2 Multiple Support SSC Inoperabilities

Once a supported SSC LCO is not met solely based on a support SSC inoperability,

subsequent support SSC inoperabilities have additional limitations. This is to ensure
that the supported LCO will not be in a situation of not being met for an inappropriate
amount of time.

Provided there is no loss of function, the Required Actions of the support SSC
Condition(s) continue to apply to each additional failure, with Completion Times based
on initial entry into the particular support SSC Condition. However, when a
subsequent support SSC is discovered to be inoperable or not within limits, the
overall time that the supported SSC LCO is not met shall be limited to the more
restrictive of either:

a. The first support SSC Completion Time, plus an additional 24 hours; or
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b. The subsequent support SSC Completion Time as measured from discovery of
the subsequent inoperability.

To apply this Completion Time extension, two criteria must first be met. The
subsequent support SSC inoperability.

a. Must exist concurrently with the first inoperability; and

b. Must remain inoperable or not within limits after the first inoperability is resolved.
Should this extended Completion Time expire with the subsequent support SSC
remaining inoperable or not within limits, the Completion Time for the subsequent
support SSC inoperable Condition shall be considered expired. The Required

Actions defined for that Condition shall be entered.

Examples regarding Completion Time tracking are included in Attachment 2.

6.0 Conclusions Regarding the Use of LCO 3.0.6

The exception permitted by LCO 3.0.6 is justified as follows. The actions necessary to
ensure safe operation of the plant are specified in the support SSC LCO Required Actions
and the SFDP requires evaluation of loss of safety function. The SFDP directs that
appropriate actions be taken if a loss of safety function exists. This approach eliminates the
confusion and inconsistency associated with entry into multiple LCO Conditions and
Required Actions.
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ATTACHMENT 1 (Sheet 1 of 2)

TS Required
SSC INOP

Is INOP SSC a

Support SSC?

Yes
v

Identify Inoperable
Supported SSCs

Do INOP Support
SSC Required Actions
directly address
Supported SSCs?,

No

v

No

Perform LCO
Required Actions

Yes—p

Perform directly
addressed Supported
SSC LCO Required
Actions

EITHER
Perform both Support
& Supported SSC Required
Actions
OR
Enter LCO 3.0.6

¢—Yes

IF
LCO 3.0.6 entered,
perform Support SSC LCO
Required Actions,
AND
Begin SFDP

;

SFDP

((continued on page 2)>
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Do Supported
SSCs exist that are
not directly
addressed?

No

No further actions
required.
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ATTACHMENT 1 (Sheet 2 of 2)

SFDP
(continued from page 1)

S Supported SSC3 Yes
single train SSC?
No
Is TS required Yes

redundant Supported
SSC INOP?2

No

Is a non-TS,
Supported SSC INOP
that in turn supports a
required SS

Yes

Does this TS
‘equired Supported

EITHER
consider a Loss of Safety Function
exists, AND perform Supported

SSC have a

No

No Loss of Safety

Y

SSC Required Actions,
OR
Continue to next step.

upported SSC pa
of single LCO with
ultiple systems?

Yes

No

Yes

EITHER
consider a Loss of Safety Function
exists, AND perform Supported
SSC Required Actions,
OR
continue to next step

No s Supported SS

credited in FSAR
ccident analysis?

Yes

Yes Are FSAR

\ 4

Function exists.

A 4

No additional Actions
required.
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ATTACHMENT 2

SCENARIO NO. 1: At 0100, with Unit 2 in RUN, the Unit 2 4160V “F” bus (a.k.a.
swing bus) is determined to be inoperable. No other TS SSC inoperabilities exist.

The 4160V F bus is a support SSC, addressed by TS LCO 3.8.7. Required Action C
requires restoring the bus to OPERABLE status within 8 hours.

The following is the loss of function determination for the supported systems:

e RHR Pumps 2C and 2D: For LCO 3.5.1, because Core Spray, ADS, and HPCI
are OPERABLE, no loss of safety function exists.

e RHR Pumps 2C and 2D: For LCO 3.6.2.3, suppression pool cooling is not
considered inoperable because only one pump per subsystem is required.

e RHR Pumps 2C and 2D: For LCO 3.6.2.4, suppression pool spray is not
considered inoperable because only one pump per subsystem is required.

e RHR Pump 2C: For LCO 3.7.1, because the other subsystem is OPERABLE,
no loss of safety function exists.

e PSW Pumps 2C and 2D: For LCO 3.7.2, because PSW can perform its safety
function with one pump per subsystem, no loss of safety function exists.

e CRD Pump 2B: This is a non-TS SSC, but it supports control rods, TS LCO
3.1.3. With redundant CRD pumps operable, the safety function of the control
rods is not affected.

e Diesel Bldg. MCC 1B (1R24S026): This is part of the 4160V F bus subsystem,
addressed by TS 3.8.7. This supports distribution cabinet 1K (1R24S030) and
ultimately the DG 1B. The DG 1B is inoperable, and LCO 3.8.1 Condition B
required several different actions with Completion Times ranging from 1 hour
to 7 days. With redundant DGs OPERABLE, no loss of safety function exists.

Conclusions: No loss of safety function exists. LCO 3.0.6 may be entered with a

completion time of 8 hours to restore the inoperable bus to OPERABLE status,
beginning at 0100.
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SCENARIO NO. 2: At 0500, with Unit 2 in RUN, Reactor Vessel Water Level-Low Low
Low (Level 1) channels A, B, and C are determined to be inoperable. This leaves only
channel D operable.

This instrumentation supports ECCS by providing initiation for Core Spray, LPCI
and ADS; and, also, supports initiation of the DGs and isolation of the PSW
Turbine Building valves. Since all these supported functions require at least two
channels, entry must be made into the Required Actions for LCO 3.3.5.1.

These Actions directly specify declaring supported features inoperable (due to loss
of initiation capability in both Divisions). As stated in LCO 3.0.6, when the support
SSC Required Actions provide direction for supported SSCs, the applicable
supported SSC Conditions and Required Actions shall be entered. This effectively
precludes the use of LCO 3.0.6 in determining the completion time for the
supported SSCs.

Conclusions: The LCO 3.3.5.1 Required Actions should be performed, as well as
those for all the inoperable supported systems. The SFDP will not be entered,
because LCO 3.0.6 cannot be used.

SCENARIO NO. 4-A: At 0100, with Unit 2 in MODE 1, the Unit 2 RHRSW “A” Pump
becomes inoperable. The RHRSW crosstie valves are tagged for maintenance. No
other TS SSC inoperabilities exist.

The RHRSW system is a support SSC, addressed by TS LCO 3.7.1. Required
Action A for one inoperable RHRSW pump is to restore the pump to OPERABLE
status within 30 days. The bases for this specification state that an RHRSW
subsystem is considered operable when 2 pumps are OPERABLE with an
OPERABLE flow path. With the “A” pump inoperable, the “A” subsystem of
RHRSW is inoperable.

The following is the loss of function determination for the supported systems:

RHR Suppression Pool Cooling: LCO 3.6.2.3 requires two subsystems to be
OPERABLE for suppression pool cooling. The Bases for this LCO state that an
RHR suppression pool cooling subsystem is OPERABLE with one RHR pump, the
heat exchanger, and associated piping. Therefore, the inoperability of RHRSW
subsystem “A” causes suppression pool cooling subsystem “A” to be inoperable.
This is Condition A, with a Required Action Completion Time of 7 days. However,
because suppression pool cooling subsystem “B” is OPERABLE, no loss of safety
function exists. The Completion Time for suppression pool cooling may be
extended to 30 days (from the time of discovery of RHRSW pump “A” being
inoperable; i.e., 0100).

RHR Suppression Pool Spray: LCO 3.6.2.4 requires 2 subsystems to be
OPERABLE for suppression pool spray. The Bases for this LCO state that an
RHR suppression pool spray subsystem is OPERABLE with one RHR pump, the
heat exchanger, and associated piping. Therefore, the inoperability of RHRSW
subsystem “A” causes suppression pool spray subsystem “A” to be inoperable.
This is Condition A, with a Required Action Completion Time of 7 days. However,
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because subsystem “B” is operable, no loss of safety function exists. The
Completion Time for suppression pool spray may be extended to 30 days.

SCENARIO 4-B: At 29 days, 2 hours after the initial inoperability of RHRSW pump "A,”
with the pump remaining inoperable, RHRSW pump “C” is found to be inoperable. At
29 days 6 hours, RHR SW pump “A” is restored to OPERABLE status. RHRSW pump
“C” remains inoperable.

With the second RHRSW pump inoperability, Condition C has been entered for
LCO 3.7.1. Note that the Completion Time “clock” for Condition A is “still running.”
Condition C requires that the RHRSW subsystem be restored to OPERABLE
status within 7 days. The two SSCs supported by RHRSW continue to have their
“B” subsystems OPERABLE, so no loss of safety function exists.

When the RHRSW pump “A” is restored to OPERABLE status, the LCO 3.7.1
Condition C is exited, but the Condition A clock is “still running” due to the
inoperability of RHRSW pump “C”. Under the provisions of Section 1.3 of the
Technical Specifications, the Completion Time for RHRSW pump “C” is 31 days
from the initial inoperability, i.e., the inoperability of pump “A.” Therefore, the
Completion Times for the supported SSCs may also be extended to 31 days
measured from the same starting point.
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