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

HATCH UNIT 1 TRM T11.0-2



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 & TS 3.3.5.2-1, Item 1.a, Core
Spray System Reactor Steam Dome Pressure - Low

TS 3.3.5.1-1, Item 1.d & TS 3.3.5.2-1, Iltem 1.b, Core
Spray System Core Spray Pump Discharge Flow - Low

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

TS 3.3.5.1-1, ltem 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, ltem 2.c & TS 3.3.5.2-1, Item 2.a, 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, ltem 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 & TS 3.3.5.2-1, Item 2.b, 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, ltem 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, Item 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, ltem 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, ltem 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, Item 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, Item 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, Items 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, Item 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

DELETED

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, Item 2, MCREC System
Instrumentation, Drywell Pressure - High

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

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

TRM T3.3.7-1, ltem 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, ltem 1.b, Main Steam Line Isolation -
Main Steam Line Pressure - Low

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

TS 3.3.6.1-1, Iltem 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 Isolation - 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

TS 3.3.6.1-1, Item 3.i, HPCI System Isolation -
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, Items 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, Item 4.h, RCIC System Isolation
Emergency Area Cooler Temperature - High

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

TS 3.3.6.1-1, Item 5.b, RWCU System lIsolation
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 & TS 3.3.5.2-1, Item 4.a, RWCU
System Isolation Reactor Vessel Water Level - Low
Low, Level 2

TS 3.3.6.1-1, ltem 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, Item 6.b & TS 3.3.5.2-1, Item 3.a, 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, ltem 2, Offgas System Isolation
Post-Treatment Radiation Monitor Downscale

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

TS 3.3.5.3-1, ltem 1, RCIC System Reactor Vessel
Water Level - Low Low, Level 2

TS 3.3.5.3-1, ltem 2, RCIC System Reactor Vessel
Water Level - High, Level 8

TS 3.3.5.3-1, Iltem 3, RCIC System Condensate
Storage Tank Level - Low

TS 3.3.5.3-1, Item 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, Item 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"

=0
N

L e em— Jl— —————— I S —
: Actuation Logic
Contacts Open to
Actuate ControlRod | _ _ _ _ _ o _ .. ____._ L Ki
Withdrawal Block I
(Typical of 4) K2
T
v
Activates a Control Rod
Withdrawal Block

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

1

LFD-1-CRB-01
Elem. Ref. , TS 3.3.2.1-1, Item l.a
H-17828 Control Rod Block,
1-17831 Rod Block Monitor
H-44709 , 4 9 Low Power
- H-44710 Prepared By: ) Range - Upscale
H-44713 Reviewed By: jw TRM Rev. 12




TRIP SYSTEM "A"™

Contacts Open to
Actuate Control Rod
Withdrawal Block
(Typical of 4)

TRIP SYSTEM "B"

----------------- Kl
K2
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

o

TRM Rev. 12




TRIP

SYSTEM "A™

55 !
A )
— !
. 2
~ '
—_t
§O|
=2
_oLE

TRIP SYSTEM "B"

t
: K614B,
! K1 :
1

Contacts Open to
Actuate ControlRod | _ _ . . - - ____.._.... K1
" Withdrawal Block
(Typical of 4) K2
A 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.

Elem. Ref.
**17828
1.-1 7831
H-44709
H-44710
H-44713

LFD-1-CRB-03

Prepared By:

Reviewed By

T

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

Range - Upscale

TRM Rev. 12




TRIP SYSTEM "A"

N
— N S SE—— SE— i Gh—, SIS — —  — G Gvvets  mm— et Seer—

——— T GEmew  ———  GEE——  G— S S —

.

TRIP SYSTEM "B"

A% = g
s T K3 E : J-K3 !
,l II_ oo ______ 1 :_ - I ______ |
! 1C11A$ 1C11A$
1 K1 l K2
— — e —— ——— b o o e e e o —— ——
]
] 'y .
; Actuation Logic
Contacts. Open to
Actuate ControlRod | _ _ _ _ _ _ _________. K1
Withdrawal Block
_(Typical of 4) K2
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.
Y-17828
{-17831
H-44709
H-44710
H-44713

LFD-1-CRB-04

Prepared By:

Reviewed By:

2

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

TRM Rev. 12




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

|
|
|
|
|
|
|

; $ en: :

H1C51B: '

1 K2 i I
|
|
|
|
|
|
|

|

|

|

I

|

|

|

|

L kI
: Trip Logic
|

|

|

I

|

Trip Logic

]
'
t
t
1

1

! K614A,
il nlale K2 '
[ !

1

| I
| I
| I
| I
| I
| I
| I
I T T T 1551 I
| E 1csu$ e |
'K2 X
| I
| I
| |
| I
| I
| I
| I

Contacts Open to
Actuate Control Rod | _ _ _ _ _ mmmmmm e e m— 1 Ki
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 v Rod Block Monitor -
H-44710 Prepared By: ' Downscale
H-44713 Reviewed By: ~_ _TRMRev. 12
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LFD-1-CRB-06

Reviewed By: N/A

Prepared By: N/A

N/A

TRM Rev. 12




TRIP SYSTEM

Rod
Worth
Minimizer
1C11-J600

1IC11- < ____4.____.
J601-K1

Activates a Control Rod
Withdrawal Block

Minimu

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.

Elem. Ref.

H-17831
H-17117

LFD-1-CRB-07

TS 3.3.2.1-1, Item 2
Control Rod Block,

/Rod Worth Minimizer

Rev. 0 12/8/9




TRIP SYSTEM "A"

A

Reactor Mode Switch
1C71A-S1

1Be ]

13

—————

el

Contacts Open to

Withdrawal Block
(Typical of 4)

Minimum Channel Re

Actuate Control Rod | _ _ _ _ _

B

Reactor Mode Switch
1C71A-S1

TRIP SYSTEM "B"
Channel

6l |

Activates a Control Rod
Withdrawal Block

In order to maintain Control Rod Withdrawal Block capability on Reactor Mode Swuch 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. B , | Shutdown Position
H-17828 Prepared By: %u_CZM&’
H-17831 Reviewed By, T £ Lwen [ Rev. 0 12/8/9




KSC K9D
Trip Logic I Trip Logic
1c51c-_I__ _________ ‘ iesic- 1
K9A T K9D T
| I
1cs1acL

K9C T

Contact Opens
with Detector Not

[ ]
1
¥
3
1csic- 1 I
:
1]
1
[]

I I
I I
I I
I I
I I
| I
I I
I I
1C51C- l 1Cs1C- I
I I
I I
I I
I I
I I
I I
I I
I |
I I

1C11- Full In (Typical
X1 of 4)
b e e e e —— — — — L — e — - -
Actuation Logic
Ki ‘l"_._....__.J Contact Opens
I To Activate
K2 Block

T (Typical of 2

|

I

A 4

Activates a Control Rod
Withdrawal Block
Minimum C} | Requi s for System Initiation Capabilit
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. LFD-1-CRB-09
H-17122 TRM T3.3.2-1, Item l.a
H-17123 Control Rod Block
H-17175 ) Instrumentation, SRM -
H-17828 Prpued By LEC | Detector Not Full In
H-17831 ReviewsdByfdcty/ [ TRM REV. 60




Trip System "A" Trip System "B"

1 ]
1 1
t 1
! [
l |

l
| : K4 TTnp '
| L __iUnitzi!
l Ficsi LTt
l v K4 Tnp ]
‘oo ._4UnitZ2B,
| R
'] I
Contact Opens l
on SRM Upscale
(Typical of 4) l g 1C11-
K2
__________ L e e e e e —
Actuation Logic
K1 J:. _____ Contact Opens
T To Activate
K2 Block
T (Typical of 2)
.
Activates a Control Rod
Withdrawal Block

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

LFD-1-CRB-10
Elem. Ref. TRM T3.3.2-1, Item 1.b
H-17167 Control Rod Block
H-17175 Instrumentation,
H-17828 Prepued By <L |GRM . Upscale
H-17831 Reviewed Byl /[ TRMREV. 60




Trip System "A" __ _Trip System "B"

— — — T W W AD—— V— w—— —-——-—————-—-—1

Channels
Al A2

-
I
I

! 1
i i
L 1
i I

I
I
l
I
I
I
I
I
o
I
I
I
|
I
I
|
I
I

I
I
I
I
I
I
I
I
Tip I
I
I
I
I
I
I
I
I
I

] E 1C51-
o umzc gl L X! Unitzop!
I Trip Logic
LTIt , I T M A
. 'Kl Trhp o
; | S I,: Usi 220!
_— Ficst LT
' + Kl + 1
L 2C ] | X TITI;II Z2B !
- : l ----- —: ——————
GontacI Opens '
on SRM
Inoperative | g ICli-
(Typical of 4) L K2
Actuation Logic
K1 J;_ _____ Contact Opens
I To Activate
K2 Block
T (Typical of 2)
i
Activates a Control Rod
Withdrawal Block

channel must be functional or maintained in the tripped condition.

LFD-1-CRB-11
Elem. Ref. TRM 13.3.2-1, ltem 1 ¢
H-17167 Control Rod Block
H-17175 Instrumentation, SRM -
H-17828 PropuredBy: 22/ < | Inoperative
H-17831 WW&% TRM REYV. 60




- o - -

---------- 1
1
i
Trip !
Unit Z2C,

- - -

- -

Contact Opens
on SRM
Downscale
(Typical of 4)
Actuation Logic
it . Contact Opens
I To Activate
K2 Block
T (Typical of 2)
;
Activates a Control Rodl
Withdrawal Block

Cl | Requi for § Initiation Capability
In order to maintain Control Rod Withdrawal Block capability on an SRM downscale condition, one
channe] must be functional or maintained in the tripped condition.

Elem. Ref.
H-17167

H-17175
H-17828
H-17831

LFD-1-CRB-12
3.2-1, Item 1.
Control Rod Block

Instrumentation, SRM -

ProparcdBy: L= |pyoumccale

TRM REYV,. 60




Trip System "A" Trip System "B"
o HE k
| l
| Channels 1 Channels |
| Ala Als A2+ A2: || Bla Bls B2a B2s |
| - | [ R R R
; - II ; I
| { |
| { |
| I
| 10516 10516 10516 1€51C- '|1c51c— 1C51C-> 1C51C-> 1CS1C-
| K9) ¢ K96 I KoL | KF© KK KoH (' Kom |
| Trip Logic :| Trip Logic I
| csie- LT viesic- LT o I Tresict 1~ "Lacsic '
K9E T I}K9FT o] T K9G 1 | T ¥ |
| I FromTrip 1, || From Trip o
b | System"B" !| 1 System "A"| vl |
| wcsicd ) icsicel ;'l: icsic:! ' Licsic. |
T A oS 0
l ' E ll |
l Contact Opens | '
! 1C11 Fuliln(lypxcal l K2
K1 of 8) IL l
b — e — — — = e e e - —
Actuation Logic
KlJ:.. _____ Contact Opens
I To Activate
K2 Block
T (Typical of 2)
i
|
Activates a Control Rod
Withdrawal Block
Mini 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.

Elem. Ref. LFD-1-CRB-13
H-17124 3.2-1, Item2.a
H-17125 Control Rod Block
H-17175 — Instrumentation, IRM -
H-17828 pucdBy: Lf C Detector Not Full In
H-17831 Reviewsd By, o2 2 | TRM REV. 60




Trip System "A" Trip System "B" _
__________ “r— - —
I

Channels | Channels
AlA Als A2a A2z || Bla BIB B2A BZB

lCSl
K601A

(EEE

1CS)-
K601G

' 1C51- 1C51- > 1C51- |
i K32 K52 K32 K52 oy
|:--_-:mwmm:-----,-.mpppuzzq'|
|2 ripLogic
| 1e51- 1771 1 1csi- J_'D‘lpUthlB ‘-me'l'hp Thesi- ) 1
! k2 T I} K32 TmeTnp.. Sym'A-T K32 ; [
I: ! : ' System *B 'E ‘ : :
I wesi- Ly ) aest -L_-. ' E L 1cs1- ! !
Tl I R - I SR ;nwnsm'[ X200
| TrpUnitZ2A, 1 L — : |l _____ 3
l l !
1C11- mofs) l
l K1 ll
I S S S L
Actuation Logic
KIJ.—. _____ Contact Opens
I To Activate
K2 Block
T (Typical of 2)
|
Acﬁvatesa'ControlRod
Withdrawal Block

Mini

inimum Channel Requirements for System Initiation Capability =
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.

H-17169
H-17170
H-17175
H-17828
H-17831

Prepared By: Z_.gé. <

Reviewed By:

LFD-1-CRB-14

TRM T3.3.2-1, Item 2.b
Control Rod Block
Instrumentation,

TRM - Upscale

TRM REV. 60




_ _ Trip System "A" _ _ - _Trip System "B _ _
I

Channels || Channels
Ala AIB AzA AZB l BlA Bln B?.A an

| |
| |
' |
| IRM
1C51-
1cs: xcs: lcﬁ I
| K601A xsme KSOIB xsom '
o i !
| |
| |
|

rrmommyps hiaiaintal Mt i ¥ l """""""""""""""" t
] i: | l '
1 Y 1 ' t
; 1C51- 1C51- i 1C51- lCSl- -l 1C51- 1C51- .. ICSI- ICSI '
« K34 K54 (' K34 : | K34 K54 ' K34 :
]

-
————
——— —-—

| TuUmizan_ T ymzzc;' b rdpvueza) Trp Unit 220! |
| Tnp Logic I Trip Logu_: _________ |
| ies 57 E']EE{'_I_WQ%;Z:’B. fEomip Lhicsi 1L ocs
|: K34 TE : : K34 Tsym,a, g ! System"A T K34 : : T K34 :|
) b1 1 " I v '
T R 1 :IE L icsi-) | :i 1Ic51-
' K54 ' ' K54 ! p Unit ! ’ :
' | ks T L popumzeT Kse Do T xse
| pumezanl 0 LI ; |' _____ R e
| I X I
oanMImpenmvcl '
, IC11- (Typical of 8) | ICli-
K1 L K2 l
e e e e e e el e e —
Actuation Logic
Kt~ Contact Opens
T To Activate
K2 Block
T (Typical of 2
;
Activates a Control
Withdrawal Block

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

.ERB 5
Elem. Ref. , item 2.¢

H-17169 H-17175 Control Rod Block
H-17170 H-17828 Instrumentation, IRM -
H-17171 H-17831 Prepured By: 2/ C | Inoperative

H-17172 Reviewed By: 2 TRM REY, 60




Trip System "A" Trip System "B"

Channels

Channels |
BlA Bln B2A B2B

Ala Als A2a A2s |

B EE

it e t 2 T v UV

' K31 T mm'lhp {Syswm"A"T X31

l
| ! : LT k!
ST R TER , ’: =T f
] | | : : ' ]
Eooesio Ly baesi Lo :|! L icsi-y | 'L oeste !
ks Ty opike T Mymeumzer ks f | T kel
l:mggizzz_&,_i (P ' || _____ 3 i poplizan
| ! ! l I
Contact Opens l
| $ 1Ic11 °anmaf ll $ il |
| K1 2 |IL K2 |
b e e e e e e e e e b
Actuation Logic
Kl-.L. _____ ComxctOpens
I To Activate
K2 Block
T (Typical of 2
i
Activates a Control Rod
Withdrawal Block

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

Elem. Ref. LFD-1-CRB-16
H-17169 TRM T3.3.2-1, ltem 2.d
H-17170 Control Rod Block
H-17175 - Instrumentation, IRM -
H-17828 PrepusdBy: 22 & | Downscale
H-17831 Reviewed B2 [~ TRM REV. 60




Tri ip System

"A"

Trip System "B"

J e w— — — oy Sw———— — — e | — G— W a— N W——— WO— — "—" hae |}
ke, Channels i, | | i Channels —
A = = ow \mi w mm ow Xmiftters
ZEMS N A2TERT) Y B2 "k
tistmm}"': ' .
SeyNae 1. ~ m;m

2/4 Voter Module

-—— .- -

S !

#1831 m«:.’
T Now 1. l

12/4 Voter Module *

---------

|2/4 chrModuIc

2/4 Voter Module !

ER R R I R

Contact Opens on
APRM Simulated
Thermal Power
Upscale (Typical of 4)

Kl J:. _____ Contact Opens
, I To Activate
K2 Block
T (Typical of 2)
|
3 |
Activates a Control Rod

Withdrawal Block

- - - - -

2!4er!«(0&1|0‘

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

I
I
I
|
I
I
| Trip Logic
I
I
I
I
I
I
I

»mmmdxh‘

In order to maintain Control Rod Withdrawal BIock capablhtyon an APRM Simulated Thermal
Power Upscale condition, one channel must be functional or maintained in the tripped condition.___ .

Elem. Ref.
H-17828 H-44707
H-17831 H-44708
H-44705 H-44713"

H-44706

LFD-1-CRB-17
TRM T3.3.2-1, item 3.a
mﬁﬁmm;: Control Rod Block
= Instrumentation, APRM -|
Simulated Thermal
PreparedBy: 72 < |Power Upscale
Reviewsd By, 12220, //” [~ TRM REV. 60




Al

IZJ‘V«wM

L R A Y

- - - -

Trip System "A"

Channels

]
(1C31B°
' K14
]

glCSl Ké617C
l2lal Vateroﬂc

........

[} 2:‘4 Vohr Module

- e an - - -

- V. - -

-zmmmu:

---------

------

y 1CS1B- #
1 Kl4 1C81-K61' 78
: 24 Vober Module 24 Voler Module !
AT s R
) [ l ) )
1 1C51B- PP, e e t 1C51B. :
y K4 IC5IK61TC ' l | K4 ICHKOTD
LA j. 24 Yoter Modula | ' IR j 24 YourModule )
Contact Openson | !|
APRM Simulated ) I
1C11A-\_ | Thermal Power N IC11A-
K1 UWGI (S;;d*‘m) | K2
ical of 4)
Actuation Logic
K1 J.: _____ Contact Opens
I To Activate
K2 Block
T (Typical of 2)
]
)
Activates a Control Rod
Withdrawal Block

In order to maintain Control Rod Withdrawal Block capabxhty on an APRM Slmulated 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, tem 3.b
ontrol Rod Block
trumentation, APRM -
imulated Thermal

Prpued By, XL C Power Upscale (Setdown)

Reviewed By: @‘ﬁ

TRM REV, 60




Al A2 B1 B2

- . -

I

I

I

|

I

l

I

|

l 1 ICS1-K617A
l ! 24 Voter Module § 2/4 Voter Modulo |
I

I

I

I

l

I

I

I

I - e W e W e we W e ey

mm—————
© 1
I
w ]
1
'\/\'.’
'
i
1
-—————
(e} [ 1
Gw
L) ]
—\/\—'
i
H
'
R |
R IR R TR ee— W T ] R ——

T R ' ' 1csie- L L
' K2 ICSI-KSITA 1 K2 ICS1K617B
! 2/4 Voter Module ! : 2/4 Voter Module !
———oT3IIIIIIIZZ. rameadel Il
' 1c818- -I-‘_ ________ o ' \ 1csis- L :
v ¥ Tesixec :I ¢ BT acnxem
I 731>y ; | o 24 Voter Mot}
i
Contact Opens on : l
APRM Inoperative |- l
1C11A- ; 1C11A-
Xi (Typical of 4) l K2
Actuation Logic
Kl J.:. _____ Contact Opens
I To Activate
K2 . Block
T (Typical of 2)
1
3
Activates a Control Rod
Withdrawal Block

\ i I R iy i 15 1
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 T3.3.2-1, Item 3.c
Elem. Ref. Control Rod Block
H-17828 H-44707 Instrumentation, APRM -
H-17831 H-44708 Inoperative
H-44705 H-44713 PrepwedBy: el C
H-44706 Reviewed By: 3.2/ | — TRM REV. 60




____________________ =
l Channels | | Channels |
: Al N : Bl B2 |
|
) e {
| D | |
[ [ : | | | } '
R Rk s B - T R S S .
: E 1%1‘3-% ; hclgs-g ‘ ' : chl.ga-é ' EIC2§8-$ : |
t [ ] ) }
i L v : b b
' 1 1CS1-K617A ' HosLKeIC ) ' | 11C51.K617B E icsKaD )
| s D e | e Dol |
o | SRR
| Trip Logic || Trip Logic :
| ."ZQJJ.'%"""'": || :._l;’:;%.--------.: |
' : K3 1CS1-K617A ! ' : K3 1C51-K617B [
e s 1= 24 Voter Module| | eemee J-_”i‘f“:'.”."‘i“." |
! e b ] e B
l , K ICSLK6IC | ! | I IC31K6ITD
| | oo 24 VoMo ¥ oo o] 28 Yot Mo |
l Contact Opens on I " l l
APRM N Fi 18
l ICéiA- Downsca:eu:?jy';m:x of 4) I ' lcé;A‘ l
A b |
Actuation Logic
K1 -l..-. ..... Contact Opens
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, tem 3.d
Elem. Ref. Control Rod Block
H-17828 H-44707 Instrumentation, APRM -|
H-17831 H-44708 Neutron Flux
| H-44705 H-44713 Prepured By: oZl - [Downscale
H-44706 Reviewed By, £20: 2 [ TRM REV. 60




- e -

- - .-

. | l
I I 2/4 Voter Module

- - -

lZ/‘VctnrMc

!

......... . P
¥ ] ]
1 ] 1]
11C51B- ' 11C51B-
1 K33 1 t K33
' '

[

'

[

'

.
|
|
|
|
|
|
|

: |

oK kT et |

|
|
|
|
|
l
|
|
|

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

- -

2/4 Voter Module! ' 2/4 Voter Modls !
finginginginiag Raiagugiugindng —————oIIIIIIZ.
] H ] |}
VACSIB- e, e ,  1CSIB- :
y K33 ICS1K6ITC ' , K ICSIK61TD
L | 24 Voter Module ) X Comeee- jo 24 Voter Module )

H

Contact Opens on H

APRMLowLPRM [~
1C11A- . 1IC11A-

X1 Count (Typical of 4) K2
l——————-——————-—- L——_——--‘———-
Actuation Logic
Kl"‘z _____ Contact Opens
T To Activate
K2 Block
T (Typical of 2)
|
!
h ]
Activates a Control Rod
Withdrawa! Block

In order to maintain Contml Rod Wxthdrawal Block capabxhty on an APRM Low LPRM Count

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

Elem, Ref.

/H-17828 H-44707
H-17831 H-44708
H-44705 H-44713
H-44706

LFD-1-CRB-21

TRM T3.3.2-]1, Item 3.e
Control Rod Block
Instrumentation, APRM -

— Low LPRM Count
Prepued By: ¢ C

Reviewsd By 22 .2” [ TRM REV, 60




_____.Iﬂf_}’

Channels

R Recirc Loop
Flow Xmitters

- Cong A L -
AB3INBIA '

Al

-----------

stem "A"

—'

mmmhmp

A2 "R

»mnm«wwm

- o o

- W - - -

I

I

I

|

I

I

I

I

| Trip Logic
I |

I

I :

I

I

I

| -

"

nG
=3
—N-

Trip System "B"

__________ -
| !seis Channels i |
| BLB1 B2 " e

|tmmu."|ll|’

ﬂﬂ%dem

- e e o wa -

. - e  w w w e

¥
ICSIKGITA 1
2/4 Voter Module!
———— oI IIIIID.
t ] 1]
________ '..-,,......--] ' 1CS1B- '
ICSIKOITC ': , K % ICSIKEITD
214 Voter Module 1 h v | 24 Votor Module |
- t
Contact Opens on ’;
APRM Reactor -
Recirculation Flow 1 1 Cléle.
Upscale (Typical of 4) '
L T SRR M S N
Actuation Logic
K1 J; _____ Contact Opens
T To Activate
K2 Block
T (Typical of 2)
I
v
Activates a Control Rod
Withdrawal Block

2MWWMdm:

l
-

In order to maintain ControI Rod Withdrawal BIock capabllltyon an APRM Reactor Reclrculatlon

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

Elem. Ref.

-H-17828 H-44707
H-17831 H-44708
H-44705 H-44713
H-44706

Note 1: For the Resctor Racire ulstion Flow Upscals fncii
dmmmhhawuﬂqm&mmdhumwd
Rocire Flow tenstmitiers eust be opereble.

LFD-1-CRB-22

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

hwmﬁﬁw‘242(

kamwaﬁdé%&@éf

Flow Upscale
TRM REV. 60




- - -

- - -

‘Trip System

Level
Switch

NO13E

Contact Opens
on SDV High
Level
Trip Logic
e 4 1cu-
: T K27
Contact
o s $
Level
" Actuation Lo gic
|
)
I
X2 J-'-’. _____ Contact Opem
T To Activate
| Block
| (Typical of 2)
Activates a Control
Withdrawal Block

In order to maintain Control Rod Wxthdrawal Block capablhty ona Scram stchargc 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: 7 24 <
Reviowed By; @.ff

LFD-1-CRB-23

TRM 13.3.2-1, ltem 4

Control Rod Block
Instrumentation, SDV
Level - High

TRM REV, 60




Trip System

| Channels
| A B
| Edl- E41-
| N056B NO56D
l E41- E41-
| N656B N656D
| MTU MTU
|
' E21- B21-
l K307B K308B
| gfomu‘.‘ Tnp Loglc
HPCI Turbine
I Exhaust | . L1 - - L
| {h';‘,f“” —I—mm K308B J-
l g e
E4l-
I K8
|
L -
Actuation Logic
e I
Actuation T K8
|
¥
| Trip HPCI Turbine |

Minimum Channel uirements for System Tri

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.

Elem. Ref.
H-17159

H-17160
H-19824

LFD-1-ECCS-25

Prepued By: J L C
Reviewsd By,.o/r>> . 27

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

TRM REY. 60




_Trip System "A"
Channels
Al A2
NO91A N091C
B21- B21-
N691A N691C
MTU

Contacts
Close on

|
I
|
I
I
I
| (MTU
I
I
I
I
I
I

RWL

Low-Lvlil |s = ===
ical

aces)

_Trip System "B"

—_—— —
I Channels |
| Bl B2 |
| B21- B2\ |
I N091B N091D I
| B21- B21- | |
| | Ne9iB | | N69ID |
| MTU| MTU I

| | I
K7B K8B |
: |
| Trip Logic |
I
I -LE21- J-EZI- |
| TKIA TK7B |
| L g2t L. |
| T K8A T K$B I
e

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; 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 RWL-Level 1 signal,

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

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,
H-17047 H-17114 H-19830 — = Level |
H-17101 H-19823 R s
Reviewed By 2eilittpn Z/blois 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




Trip System "A" Trip System "B"

r= " - 5 - = r— V7 5 - =
Channels | | Channels |
A A2 | Bl B2 |
l I
l B21- B2]- l ' B21- B21. I
| NO90A N090C l ’ N090B N090D |
| !
I B21- B21- I l B21- B21- ’
' N690A N690C | I N69OB N69OD
I
| | | |
I E21- ' l |
| K9A K19A | | K9B K19B l
I I
|  Trip Logic : |  Trip Logic :
I J- E21- J—EZI- | ' J- E21- im:- |
TKoA TKB | { TKoA Tk9B '
1 e len- | L e -LEZI-
T KI19A TKI9B | -l— KI9A waa
| I
E21- | E21-
i K20A | | K20B |
_______ < — e —— — — — ]
Actuation Actuation
: ] 1" .
Logic "A Logic "B"
Contact
Cowsto | Llen Lea
Actuation T K20B
Cohces) y y
Permissive to Open CS Permissive to Open CS
Injection Valves Injection Valves
E21-FOO4A E21-FO04B
E21-FO05A & B E2]1-FO0OSA & B

Minimum Chanuel Requirements for System Initiation Capability:

In order to maintain Core Spruy 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. Al & A2

Elem. Ref. Al& B2

H-17109 g} igﬁ

H-19827 PopndBy 058
H-19830 Reviewed By: .’? L &'

LFD-1-ECCS-03

TS 3.3.5.1-1, tem 1.c
TS 3.3.5.2-1, tem1.a
Core Spray System
Reactor Steam Dome
Pressure-Low

Rev. 1 12/06/18




Trip System "A"

A - — W ————— - - - —

Channel A

(@

WO W St —— — ———— — — — o—ons o——— vnwomn - fn — o - s

Trip System "B"

Channel B

(&

- — —— — — —

E21-
N651B

- — — — - T . w—

|
|
|
}
I
{
|
}
|
|
i MTU
|
i
§
i
|
|
|
|
|

E21-
K33iD

b o e e e e e o o )

——— - —— ——

Actuation Logic "B"

|
|
|
]
]
I
|
)
[
] E21-
| N651A
| MTU
|
{
| B21-
: K331C
i
|
|
e e e e e e e e e e
: oA N
Actuation Logic "A
Contact Closes l Contact Closes
on CS Flow o E21- | onCS Flow o B21-
Low I K331C | Not Low K331C
Opens CS Min Closes CS Min
Flow Valve "A” Flow Valve "A"
E21-FO31A E21-FO31A

Closes
Contact
o Ca oW | _-J- g21- (G Fow | L .
Low 1- K331D K331D
Opens CS Min Closes CS Min
Flow Valve "B" Flow Valve "B"
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.

Elem. Ref.
H-19828
H-19831
H-17111

LFD-1-ECCS-04

TS 3.3.5.1-1, ltem 1.d
TS 3.3.5.2-1, ltem 1.b
Core Spray System

Reviewsd By: _(ZA A" ‘

Core Spray Pump
Discharge Flow-Low

Rev. 1 12/06/18




_Trip System "A" _Trip System "B’

————— -

(Ref Dwg LFD-1-ECCS-10)

1  Channels 1 l Channels !
i | | [
Al A2 ! ' Bl B2 !
| B21- B21- i | B21- B21- |
| NO091A N091C | I N091B NO09ID / |
! | I 1
[ i 1 [
1 B21- B21- [ I B21- B21- 1
I N691A N691C I | N691B N691D i
 IMTU| IMTU| r (IMTU| [MTU|
| I ] 1 | | i |
| | 1 |
I Ell- Ell- I i Ell- Ell- I
[ K7A K8A I I K7B K8B i
| I 1 I Ell-
l . . | . . 1 1K1sB|
Trip Logic TripLogic \[ose
v} Timer
(C:fntact | | I . [ 1
0Ses on : |
RWL Low | | len.  Len. ! 125, : len-  Llen- ! | e
Level | - Fp===""" TK7A  TK7B | oA l TK7 T ! T
(Typical 11710 Sec” K7A K7B 1|10 Sec”
8 Places) | | I | Timer | ! J 1 |_Timer
I [ s [
: --gk “ﬁ}{.; I ] EL- 2R LEN- -LEl11- : E Ell-
11 K70A K8A K8B K70B
I L T I Tl0sec’|® | | | I [F108ec”
[ 1, L Timer 'é | ] _+|_Timer
el —===< TEr |4 bL---mt—-—— I E
Logic "10 Sec"| 2 Logic "0.2 Sec”
nAN Timer g "B" Timer
Initiation of LPCI Subsystems "A" and "B" (Except Initiation of LPCI Subsystems "A" and "B" (Except
Valves 1E11-F017B and 1E11-F048B Do Not Valves 1E11-FO17A and 1E11-FO48A Do Not
Receive an Open Signal and Containment Spray Receive an Open Signal and Containment Spray
Valves, Steam Condensing Mode Valves and the Valves, Steam Condensing Mode Valves and the
Test Retumn Line Valve of the "B" Subsystem Do Test Return Line Valve of the "A" Subsystem Do
Not Receive a Close Signal) 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. Al & A2
Al & B2
Bl & A2
Bl & B2
LFD-1-ECCS-05
TS 3.3.5.1-1, Item 2.a
Elem. Ref. LPCI System
H-17763 H-19826 RWL- Low Low Low,
H-17766 H-19829 Prepared By: 4 €onea | Level 1
H-19823 H-19830 Reviewed BYE > 2esana) TRM Rev €




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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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.

r———mpSystem A" _ | __ _ TripSystem BY _ _
hann Channels
: A{: elsAz : I B1 B2
I B2l- B21- I I B21- B21-
| NO90A N090C | | N090B N090D
|
| B21- B21- | I B21- B21-
N690A N690C N690B N690D
| MTU MTU ¥ MTU MTU
L . 1 I ___. 1
| £2.< . B21- \ E21- l | e1-\ E2- B \ Bil-
I K34A K37A K35A K36A I I K34B K37B K35B K36B
| s B =
TR R ¥ e
lmz IripLogic ¢ : |} i i  TripLogic
ClosesOn| | 1 v o
L cm mlo b LdEn el
1 ) K36B
| DP;-;P_‘Low T ] ' I | . T ]
Im) .LEJZI Em..!.____--____u I L 1 e Ez|-.J.
T KISBT | T KB T
| $ EN- | | ENl-
I KI17A l l Ku7m
Actuation Actuation
Logic "A" Logic "B"
= ] 1
Effect il D Ell- El}-
Acmiactitlm TKII?A TKII?B
es)
Injection Valves Injection Valves
El11-FO15A & B, E11-FO1SA & B,
__E11-FO17A E11-F017B

LFD-1-ECCS-07

Al & A2
Elem. Ref. Al & B2
H-19827 Bl & A2
H-19830 Bl & B2
H-17109
H-17763 e VT -
H-17766 ReviewedBy: A £

TS 3.3.5.1-1, Item 2.c
TS 3.35.2-1, ltem 2.a
LPCI System
Reactor Steam Dome
Pressure-Low

s

Rev. 1 12/06/18




_ _Irip System "A"
Ir Channels
| Al A2
B21- B21-
I N090C NO9OE
|
| B21- B21- B21-
I N641C || N690C N690E
| STU | MTU| IMTU
| T
I KI105A K90A
| Trip Logic
l Contact
Closes on
| | Seehome |- - - 1 ge L Ene
Press Low T K9A T K90B
| | $ipicals
I Leue L1 Ene
| K105A K105B
| Ell-
K44A

Actuation Logic "A"

Contact Closes to 4L En
Effect Actuation [ --~--
(Typical 2 Places) T K4A

|

|

|

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

r—

Channels

Bl B2
NogoB ) | NoSoF

B21-
N641B

B21- B21-
N690B N690F

STU

Ell-
K105B

MTU| MTU
[

Ell-
K90B

Trip Logic

J- Ell- J~ Ell-
T K9%A 1 K90B
L Ell-

K105A

Ell-
K105B

L En-
T K4#4B
|

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. LFD-1-ECCS-08
Al & A2 TS 3.3.5.1-1, Item 2.d
Al & Bl LPCI System
Elem. Ref. B2 & A2 Reactor Steam Dome
H-19827 Bl & B2 Pressure-Low
H-19830 Recirc Disch Valve
H-17765 PropusaBy: _ S8 Permissive
H-17768 ReviewsdBy: Il [ Rev 0 11/16/94

Actuation Logic "B"




Trip System "A"

|
| Channel A
| B21-
| NOS5A
|

B21-
| N685A
| MTU
I

E21-
| K368A
|
I Trip Logic
I Contact Closes
on Reactor J_ E21-
| |Yessel Shroud 2 - - - < K368A
| |Ctypical 2
Places)

| Ell-
| KI14A

Actuation Logic "A"

to Effect
Actuation

Contact Closes

(Typical 2 Places)

Lo

T K14A
I

!
y

Permissive to Open RHR
Full Flow Test, Containment
Spray, and Torus Spray

"A" Valves

Trip System "B"
Channel B

B21-
NO085B

B21-
N685B

MTU

E21-
K368B

Trip Logic

-l- E21-

K368B

Ell-
K14B

Actuation Logic "B"

-I- Ell-

T KI14B
|

I
y

Permissive to Open RHR
Full Flow Test, Containment
Spray, and Torus Spray
"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.

Elem. Ref.
H-19823
H-19826
H-17763
H-17766
H-17772
H-17774

LFD-1-ECCS-09

LPCI System

Level-0

Prepared By: Q 38
Reviewed By: _ { 1 K Rev. 0

TS 3.3.5.1-1, Ttem 2.e

Reactor Vessel Shroud

11/16/94




Trip System "A" Trip System "B"

" " Chamnels !l ~  Channels !
Al A2 A3 Bl B2 B3 B4
Ell- Ell- E1l- Ell- Ell- Ell- Ell-
K70A K75A K125A K125B K126 K70B K75B

"10 SEC"| |["10 SEC"| }"10 SEC"
TIMER TIMER TIMER

"10 SEC"| |"10 SEC"| |"10 SEC"| ["0.2 SEC"

|
I
|
TIMER | | TIMER | | TIMER | | TIMER | |
I
|
l

Trip Logic Trip Logic
C
g%?::t _I_ Ell- J— Ell- J— Ell- _I. Ell- .J_ Ell- J— Ell- _I_ Ell-
(T)i"t‘é "'-:—K70A TK75A TKIZSA -:—K|253 -:- K126 -r K70B -,- K75B
LUl
gr 1c::) $EH- $Ell- $ Ell- $ Ell- $ Ell- $ Ell- $ Ell- l
K18A K21A K127A | KI27B \K221B \ KI8B x21B |
___________ fy -
Actuation Logics

é‘““?‘im -|- KisA TKZB T K2IB

ical LFD-1-ECCS-05 TKIB TKIZA TKAA TKLB

LFD-1-ECCS-06

Contact : "A" Division

Closes to Start Signal

Effect Ell- Ell- Ell- : 1gna Ell- Ell- Ell- Ell-
I
I

aces) |
* + ¥ 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)

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.

Elem. Ref. ITJISJI; 31» f IC?SItl . 2.£
3.5.1-1, Item 2.
g: i;;gg LPCI System .
H.17767 LPCI Pump Start-Time
Delay Relay
H-17768 Prepared By,
H-17782 Reviewed By: ﬁ Rev. 0 3/30/95




T T T T T T T

Trip System "A"
Channel A

Ell-
NO082A

Ell-
N682A

MTU

E21-

: . " "
Actuation Logic "A
e, ||
0ses on
L?Cl Pmp e E21- E21- .
Disch T K369A K369A
Flow Low 1
|
Open Close LPC1
Pump 1A Pump 1A
Min Flow Min Flow
Valve Valve
E11-FO07A E11-FOO7A

Contact
Closes on
Cl Pmp

~ 7| Disch Flow

Not Low

T Channel B 1
| Channel B |
| Ell- |"
| N082B
I
| ‘ |
[ Ell-
N682B |
: MTU |
, - |
| K369B |
— e — o —— ]
Actuation Logic "B"
Contact J- Contact
Closes on Closes on
LPCIPmp |- .. E21- E21- LPCI Pmp
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-FO07B El1-F007B

Trip System "B"

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

TS 3.3.5.1-1, tem 2.g
TS 3.352-1, ltem2b
LPCI System

Prepared By: ﬁ P
Reviewed By: g"'&{ _

LPCI Pump Discharge
[Flow-Low (Bypass)

Rev. 1 12/06/18




Trip System

| Channels |
| Al A2 Bl B2
I B21- B21- B21- B21- |
NO91A N091C N091B N091D I
| 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
| E41- E41- E41- E41- |
| K41 K42 K52 K53 |
| | Trip Lo iic :
| K Low Tevel 3. - .l E4l- BAL- |
| (Typical 4 Places) } K41 T KS2 |
I Edl- L E4l- I
I K42 T K53 I
I B4l |
K2,K3
| |
Actuation Logic
%ﬁ?g&cmm | _ _.I_ E41-
Actuation T K23
I
4
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 3.2
Elem. Ref. HPCI System
H-17159 H-19826 RWL-Low Low,
H-17160 H-19829 Prepared BYenZ. ¢ fssrsanen . Level 2
H-19823 H-19830 Reviewed By=sidings. 24itfi4  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




Trip System

Channel A Channel B

B21-
N095B

B21-
N093B

|
|
|
|
| B21- B21- B21-
| N693B N695B N693D
| MTU MTU STU
I E21- E21-
I K363B K366B
: Trip Logic

eactor 1-
| \L‘{?:tsgflm X T K3638
| (Ve B21-
| T K366B

EAl-
| \x
e e e e
Actuation Logic
Ny -l- E4l-
Actuation T

J K12

Trip HPCI Turbine

Minimum Channel Reguirements 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.

Elem. Ref.

H-17159
H-17160
H-19826

LFD-1-ECCS-14

Prepared By: qi 2

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

Rev. 0

g
Reviewed By: ‘/ éd

11/16/94




Trip System

: Channels
| A B
EA41- E41-
| N002 N003
Level Level
I Switch Switch
T
| . Trip Logic |
I Contact L E41- I
| gtg:nd::%;ik | 7T Noo2 |
I L:\;a_ Elvel B4l I
| gr P algeS) NOO3 T T T T -
| E41-
I K17
\
Actuation Logic
Contact
Closesto [- - - - - - E41-
Effect K17
Actuation :
v

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

Rev. 0 11/16/94




Trip System

E41-
N662B

MTU

E21-

K370D

Channel
B

E4l-
N062D

E41-
N662D

MTU

E21-
K371D

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

Trip Logic
ot | Lo 1o
Water Level-Hi K370D K371D
(Typical 2 Places)
EA41-

K19
_____________________ ]
Actuation Logic
cagecms | L s
Actuation T K19

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.

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

LFD-1-ECCS-16

TS 3.3.5.1-1, Item 3.e
HPCI System

Suppression Pool

a5y _JSR Water Level-High

Reviewed By: Q &" AN Rev. 0 11/16/94




Trip System

r--—-—-— - - - - - - ]

| Channel A |

| |

| |

| |

l EAl- |

I N651

MTU |

! I

| RewEeies | . |
I Disch Flow K309B

High I

| |

L e o e e e o o e e — — -

Trip Logic
S| le (g o
Actustcion K3098 Actuation | K3098
v
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
HPCI System
HPCI Pump Disch Flow-Low

Prepared By: M :, (Bypass)

Reviewed By: o..C{

Rev. 0 11/16/94




Trip System "A" Trip System "B"
[ = = T AL T T T T [ T T A T T T T
! Channels l | Channels I
Al A2 | | B1 B2 |
| B21- B2I- | B2I- B21- |
| N091A N09IC | | N091B N091D ,
I I
| B21- B21- | | B21- B21- I
N691A N691C | N691B N691D |
| MTU MTU | | MTU| [MTU |
| | |
I Contact E21- E21- | l E21- E21- |
| E{giengr‘}v | k3614 K370C | | K361B K310D |
ldpa | Trip Logi | Trip Logi
| laoes) rip OgIC | | . I1p L.ogic [
v Lo 4 oEne 1 Lel E21- L B2 |
| “rxssa T k3614 TKITC  TK3NC) | TK36'B ':'_K_‘”.IP.D___! |
| } B2i- ‘ B21- | B ] ,
B21- K754A | B21- K756A | | | B21- B2I- | B2I- B21- |
| K6A, "13Min"] KI7A, "13 Min" | K6B, K754B | K7B, | K756B |
K27A Timer | K28A Timer | | |K27B "13 Min"| K28B 13Min"| |
Relbug RerDvg | | T D)
_1-ECCS- Ref Dw: g
Bzf- FD-1-ECCS-24 LFD'l'ECCS'24I | I LFD-l-ECCgS-24 LFD-l-ECCS-24I
K752A | K752B
"3 Min" | "2 Min® |
Timer I , Timer
Ref Dwg | Ref Dwg |
[ _Lm1ECCS20 oL _troamces20 a

Actuation Logic "A"

Contactcloses |_____ 1 B2
to effect actuation K6A,K27A
(Typical 4 Places) B21-
I K7AK28A
Initiate ADS Valves
B21-FO13BD.EFJK &L

Actuation Logic "B"

1 B
K6B,K27B
B21-
7 K7B.K28B

Initiate ADS Valves
B21-FO13BDEFJK &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.

Elem. Ref.
‘H-17754 H-19826
H-17755 H-19829
H-17759 H-19830
H-19823

Al and A2
Bl and B2

LFD-1-ECCS-18

Prepared By:qz&&«::n;
Reviewed By=?minya. L Rein
/4

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

RWL- Low, Low, Low
Level 1

TRM Rev. 6




Trip System "A"

Channels

Al A2
N094A

Contact
Closes on
DW Press

High
{Phces

El1l- Ell-
N694A N694C
MTU MTU
| I

B21~$ B21-$

K2A K3A
Trip Logic

__ B L pa-
T K2A T K3A

B21-
K6AK27A

! |
B21-
K7AK28A
B21-
K752A

Timer
Ref Dwg
LFD-1-ECCS-20

1 B2-
Contact Closes |- - - - - K6A,K27A
Actuation (Typical I
4Placesy 7 B21-
TKIAK2EA
Initiate ADS Valves

B21-FO13BD,EFJK &L

Trip System "B"

Channels

Bl B2
N094B N094D

Ell- Ell-
N694B N694D
MTU MTU

| |
mx$ le-i
K28 K3B

Trip Logic

L Bai- L Ba-

T K2B T K3B

p— l

B21-
K6B,K27B
B21-

B21-
K7B,K28B
K7528B

Timer
RefDwg
LFD-1-ECCS-20 l

Actuation Logic "B"

1 B
Ixsn,ma

B21-
T K7B,K28B

Initiate ADS Valves
B21-FO13B.DEFJK &L

Minimum Channel Requirements for System Initiation Capability:
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.

Elem.

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

Al and A2
Bl 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 %ﬂ’\‘(\/‘——
Reviewed By:i%ﬁ)L % TRM ReV. 93




Trip System "A"

Trip Logic

gimtact l
oses
After - . Bal-
Time-Out T K752A
Slgfncal |
aces)
B21-
K6A K27A
Actuation Logic
Contact closes l
toeffect | - B21
actuation T K6A,K27A
(Typical 2 places) :
.
Permissive to initiate
ADS Valves

B21-FOI3BDEFJK&L

Trip System "B"

Trip Logic

-l- B21-

T K752B
l

B21-
K6B,K27B

Actuation Logic

-'- B21-

T K6B,K27B

L

Permissive to initiate
ADS Valves
B21-F013B,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

Reviewed By: vg; [ ¢ Rev. 0

Prepared By: 9 S& ADS Initiation Timer

11/16/94




Trip System "A"

Channel A

B21
NO095A

B21-
N695A

MTU

E21-
K367A

Trip Logic

Contact
Closes on l

- E21
Level 3 T K367A
gaces) I

J— B21-

1‘ K6A,K27A

B21-

TIMER

Ref dwg
LFD-1-ECCS-20

Actuation Logic "A"

B21-FO13BD.EFJK &L

Permissive to Initiate ADS Valves

]

_ _Trip System "B"
Channel B |

B21
NO09SB

B21-
N695B

MTU

E21-
K367B

Trip Logic

L,

T K367B
1

[ B2I-
B2I-
K752B
K6B,K27§ T

Ref. dwg
LFD-1 -ECCS-20

Actuation Logic "B"
J— B21-

T K6B,K27B
4

Permissive to Initiate ADS Valves
B21-FO13B,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

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

Prepared By: 9B (Confirmatory)

Reviewed By: _::C___L RCV. 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
i |
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
___________ Il tr___+r__ 1

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-FO13BD.EFJK &L

Channels

E21- E21-
N652B N655B
MTU MTU
I |
$ E21- E21
K25B
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.

KéB,K27B
:I:BZ 1-

IK7B,KZSB

Initiation of ADS Valves
B21-FOI13B,D.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: é L [Q

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" Trip System "B"
[~ ST T T[T T ST T T T T 1
| Channels | Channels I
| Al A2 A3 A4 | Bl B2 B3 B4 |

I Ell-
| | N056B |
L) |
Ell- Ell- Ell- Ell- I I Ell- Ell- Ell- Ell- I
N655A N656A N655C N656C I I N655B N656B N655D N656D I
MTU| (MTU| [MTU| MTU MTU| \MTU| \MTU| MTU
H |
E21- iEﬂ- E21- E21- | I E21- E21- $E2I- iml- I
K301C K303C K302C K304C | K301D K303D K302D K304D
I I
[ ] . I I [ ] . |
Trip Logic | Trip Logic |
gi)mact -L J- E lmeTﬂDMﬂm'B“ El I -L l E‘J_From'l'rips\/Im“A" : I
LPCI Pump | - - E21- L E21- 1L B2 1L e | | E21- L Eu- L E1- L E2- |
Discharge | T K301C TK303C | TK302D TK304D | TK301D TK303D | TK302C TK304C !
Press Hi Lo -] TR E Lo —| e |
(Typical r r r r
8 Places) e _! l I r _! I
: L |
L

B21-
K6B,K7B
K27B,K28B I

Actuation Logic "A" Actuation Logic "B"

Contact -l- _l-
rvl B2I- Bal.
Actuation K6A,K27A K6B,K27B
(Typical I I -
4 Places) B21- B21
I K7A,K28A I K7B,K28B
Initiation of ADS Valves Initiation of ADS Valves

B21-FO13B.D.EFJK & L B21-FO13B.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 LFD-1-ECCS-23
H-17755 TS 3.3.5.1-1, Item 4.f/5.f
H-17764 ADS Trip system
H-17767 LPCI Pump Discharge
H-19827 Prepared By: __J O Pressure-High
H-19830 Reviewsd By: 2K | Rev. 0 11/16/94




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

B21- B21-
K6A,K27A K7A,K28A

Actuation Logic "A"

Contact
Closes to
Effect
Actuation
(Typical
4 Places)

J— B21-

I K6A, K27A
B21-

I K7A, K28A

Initiation of ADS Valves

B21-FO13B.DEFJK & L

Trip System "B"

___________ =
Channels |
Bl B2 I
B21- B21-
K754B K756B I
"13 Min" "13 Min"
Timer Timer I
I
Trip Logic I
I
1 Ba- 1 Bai- I
T K754B T K756B
I I
B21- B21- I
$K6B,K27B $K7B,K288 I
I

Actuation Logic "B"

1

B21-

I K6B, K27B

B21-

I K7B, K28B

Initiation of ADS Valves
B21-FO13B,D.EFJK & 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 58

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

| Channels
| A B
| Edl- E41-
| N056B NO56D
l E41- E41-
| N656B N656D
| MTU MTU
|
' E21- B21-
l K307B K308B
| gfomu‘.‘ Tnp Loglc
HPCI Turbine
I Exhaust | . L1 - - L
| {h';‘,f“” —I—mm K308B J-
l g e
E4l-
I K8
|
L -
Actuation Logic
e I
Actuation T K8
|
¥
| Trip HPCI Turbine |

Minimum Channel uirements for System Tri

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.

Elem. Ref.
H-17159

H-17160
H-19824

LFD-1-ECCS-25

Prepued By: J L C
Reviewsd By,.o/r>> . 27

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

TRM REY. 60




Trip System

_———
1 Channel |
, A |
, I
| l
| |
EA4l-
l N653 ’
| MTU |
| o |
l imun |
| o |
l Trip Logic |
l gmlm n l
oses on -
| v o1t I
l Pressure l
Low FAlL-
| ks |
L |
Actuation Logic
Closes | —m oo | BAl-
to Effect T
Actuation i
!
|
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
em. Ret. TRM T3.3.5-1, Item 3
H-17159 HPCI Turbine Trip
H-17160 HPCI Pump Suction
H-19824 PrepuredBy: /=7 C | Pressure-Low
Reviewed By, a2 2 [ TRM REV. 60




Trip System
Channels

E51-
N656A

MTU

Contact Closes
on RCIC Turbine
Exhaust
Pressure High
(Typical 2
Places)

Elem. Ref.

H-17148
H-17153
H-19821

E21-
K307A

Trip Logic
__J_ E21-

T~ K307A

E21-
K308A

J_ E21-

T~ K308A

E51-
K6

Actuation Logic

Contact Closes J_ E51-
to Effect Fe——

K6
Actuation :
1

Trip RCIC Turbine

Mini o | Requi for s 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
RCIC Turbine Trip
RCIC Turbine Exhaust

Prepared by:

Pressure-High

Reviewed by:

TRM REV. 104




Trip System

[ _———— e — l
| Channel
| A I
I l
| l
I |
ESl- |
| N683
| MTU '
| - |
I ilﬂ 11A I
| o |
I Trip Logic I
| Contact N I
03CS On 2]
| i S KA l
I Pressure l
Low ESt-

I K7 l
L I
Actuation Logic
G Lo
wBffect [ + ¥

Actuation

| Trip RCIC Tubine |

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.

LFD-1-ECCS-28

Elem. Ref. TRM T3.3.5-1, Item 6
H-17148 RCIC Turbine Trip,
H-17153 RCIC Pump Suction
H-19821 Prepwed By: 222 C | Pressure-Low

Reviewed By, @0 TRM REV. 60




- Trip System

Channel
E51-
\N051
E51-
N&51
E21A-
K308A
Trip Logic
Contact
Closeson | by E21-
RCIC K309A
Pump
Discharge | E51-
Flow-Low K19
Contact
Closes on ‘— - ——‘
High
Pressure i H
ressu l -, Actuation Logic
T K312A
Contact . Contact
Closeson | - ppq. E21. Closes on
RCIC T K19 K309A RCIC
Pump I Pressure Pump
Discharge 4 Discharge
Flow-Low Opens RCIC Closes RCIC Flow Not
Minimum Flow Minimum Flow Low
Valve . Valve
E51-FO18 E51-FO19

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.

LFD-1-ECCS-29

TRM T3.3.5-1,
~ Elem. Ref. items 7.a and 7.b,
g:g}gg : RCIC Pump Discharge
H-19821 Flow-High, Low
_ TRM REV. 82




RPS MG SET "A"

EPM ASSEMBLY "A"

L cnkrsea J—..cz:.-.x_z_s_m.-
27-3A 59-3A

C71-K756A
TIME DELAY

-.Q?J.:K?.éé&---@ 62-3A
62-3A

EPM ASSEMBLY "C"

L cnkisac L cnxmsic.
I 293¢ @ 59-3C

C71-K756C
TIME DELAY

- C71-K756C 62-3C
62-3C

52-3A 52-3C
C71-P003A C71-P003C
RPS MG SET "B"
EPM ASSEMBLY "B" EPM ASSEMBLY "D"

1 crxrs28 -'--gz:.-.x.z.s_m__
27-3B 59-3B

C71-K756B
TIME DELAY

..(3.7.1.-.1.4..7_5.§_1.3.-,. 62-3B
62-3B

-L..QYJ_:ISY.QZ.Q.'--@ -1-.9.7.1.-1;1;19_-
:[ 27-3D 59-3D

C71-K756D
TIME DELAY

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

1 c71-k752E l_czx.-x__zal.ls_.
27-3E 59-3E

C71-K756E
TIME DELAY

__971_:1.4_7.53;5.5.---@ 62-3E
62-3E

C71-PO03E

52-3B 523D
) C71-P003B C71-P003D
RPS ALTERNATE POWER
EPM ASSEMBLY "E" EPM ASSEMBLY "F"

L cr1-k7s2F L cnxisiE.. @
I 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 1o 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
¥l RPS Electric Power

Prepared By: : Monitor Trips
Reviewed By: deamp TRM Rev. £2

¢




Logic A
Channel

‘ 1B21-
N120A

1B21-
N620A

MTU

K337A

Trip Logic

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 1E21A-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

T K337A
Contact Closes I ,’Z:IZ‘_‘I_‘_‘T‘:IZII.‘ ‘: |
on High [ R A R A See |
Pressure TT T T T T T LFD’I'leS’(B'I
(Typical of 2) ) Pl ot ot Loglc A |
1E21A
K313A
e e e e e e e e e e e — — —— — — — —
Actuation Logic
L}
L aena
T K313A
| | 1E21A 1
Contact Closes on —_ K338A See
High Pressure —1 1T 1E21A.  LFD-1-L1S-02,
(Typical of 2) | 4 K340A Logic A |
I T

1B21-FO13H

Elem. Ref.
H-17755 H-19823
H-19822 H19833

Division |

Logic C
Channel

1B21-
N620C

MTU

1E21A-
K370A

Trip Logic
J_ 1E21A-

T K370A
rET T T T T T T |
I See |
| =% T T =+ oIuss,
[ L1 Logic C
!_': ittt ogle |
1E21A
K314A
e e e e e e e ]

Initiation of opening of LLSS/RV | Mminimum Channel Requirements for System Initiation Capability:

See Sheet 2 of 2.

K371A See

K372A Logic C |

I Jd
| =
1E21A-  LFD-1-L1S-02,
| L
| -l

Initiation of opening of LLS S/RV
1B21-F013G

LFD-1-LLS-01
Sheet 1 of 2

T53.3.6.3-1, ltem 1

Reactor Steam Dome

Prepared by:

Pressure-High

Low-Low Set Instrumentation

Reviewed by:

Rev. 1

05/11/2016




Logic B
Channel

/1821

\N120B/

1B21-
N620B

MTU

K3378B

Trip Logic

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 1E21A-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Division I

Logic D
Channel

/18210

\N120D

1B21-
N620D

MTU

1E21A-
K3708B

Trip Logic
J_ 1E21A-

T k3378 T k3708
| S-S T T T | r--—_ - - - -~ —————
Cont?ct Closes ===t -7 -r - | . | | F=r T -1 2 s
on High T S N ee || T T T ce
Pressure T T T T T ol == 5+ =+~ LFD-1-LLS-03,
(Typical of 2) || ==L -L-L -t 03 LogicB : | I Logic
____________ —_ — e — —— — —— — —— — ——
|
|
1E21A- | 1E21A-
k3138 | k3148 |
e e e e e e — e — — — — ————— —_—e—eeee e e e e e e e e e e — —_————
Actuation Logic Actuation Logic
) )
L oaeaa L ae21a
ooKksase T k3148
| 1] 1E21A- 1 | ) 1E21A-
Contact Closes on |
High Pressure | | K338 seeFD-1-LLS- | T K371B  see LFD-1-LLS-
: I 1E21A- 02, LogicB | 1E21A- 02, Logic D
(Typical of 2) | i K340B J | | i K372B J
|| 3 L J
v Minimum Channel Recuirements tation Canabilty: v

Initiation of opening of LLS S/RV
1B21-FO13A

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

In order to maintain the capability to initiate a LLS S/RV, its associated
reactor steam dome pressure Logic AND its associated Logic from LFD-1-LLS-
02 AND LFD-1-LLS-03 must be operable.

Initiation of opening of LLS S/RV
1B21-FO13C

LFD-1-LLS-01
Sheet 2 of 2

TS3.3.6.3-1, Item 1
Low-Low Set Instrumentation
Reactor Steam Dome

Prepared by:

Pressure-High

Reviewed by:

Rev. 1

05/11/2016




Division |

| |
| . P : |
| Logic A Channels L Logic C Channels |
l P! |
1 Al A2 | C1 C2 |
l P - - |
| (1B21-) /(1B21-) | ‘632R @2@ |
| \N120A N122A/ | N120C N122C |
l P! |
| , P! |
Il 1B21- 1B21- 1B21- 1B21- | I 1B21- 1B21- 1B21- I
Il N620A | N621A N622A — N643A || | N620C L N621C N622C I
: MTU STU STU MTU : : MTU STU MTU |
|
l P! |
l P! |
I 1E21A- 1E21A- I : 1E21A- 1E21A- |
: K338A K340A | | K371A K372A |
| |
I . . | | . . |
| Trip Logic P Trip Logic |
l P! |
I é T<E32318/X | | é 1E21A- |
| J_ | | K371A |
| _ — - 1E2A- | I 1E21A- |
I . T | | T 72 |
| |Contact Closes [ e ] | | [————————= 1 |
| |on High | I | | | |
Pressure & — 1E21A-  See LFD-1-L1S-01, | I 1 1e21a- seetfD-1-uis- |
I Opens on Low | T K313A Logic A I | | T K314A 01, LogicC | |
| ' pressure | I I | [ | | | |
| | (Typical of 4) -V - - -—-—-—-- | | —_—_—_—_—————— |
| ! P ! l
I ' | |
| I | | I
I | I | I
| | P ! I
|
L — —— +————— e J L _ ————————— J
| |
| |
A 4 \ 4
Initiation of opening of LLS S/RV Initiation of opening of LLS S/RV
1B21-FO13H 1B21-F013G
See Sheet 2 of 2.
LFD-1-LLS-02
Sheet 1 of 2
TS3.3.6.3-1, Item 2
Low-Low Set Instrumentation —
Elem. Ref. Low-Low Set

H-17755 H-19823
H-19822 H19833

Prepared by:

Pressure Setpoints

Reviewed by:

Rev. 1 05/11/2016




B1
et
aaog

I

Logic B Channels

B2

121

I

Division |l

D1
/1821,

&

Logic D Channels

D2
(1821

Trip Logic
J— 1E21A-

I K338B
1E21A-

1B21- 1B21- 1B21- 1B21- 1B21- 1B21- 1B21-

N620B || N621B N622B || N643B N620D L__| N621D N622D

MTU STU STU MTU MTU STU MTU
1E21A- 1E21A- 1E21A- 1E21A-
K338B K340B K371B K372B

Trip Logic

K371B

1E21A-
K372B

— I

p—
p—

1E21A- See LFD-1-LLs- |
K314B 01, LogicD |
|

i

<

Initiation of opening of LLS S/RV
1B21-FO13C

Minimum Channel Requirements for System Initiation Capability:
In order to maintain the capability to initiate a LLS S/RV, its associated low-
low set pressure setpoint Logic AND its associated Logic from LFD-1-LLS-01
AND LFD-1-LLS-03 must be operable.

T K340B
Contact Closes || T ————————
on High |1
Pressure & — 1E21A-  See LFD-1-LLS-01,
Opens on Low | T k3138 Logic B
Pressure | I
(Typical of 4) N
|
|
|
|
|
|
T -+
|
|
A 4
Initiation of opening of LLS S/RV
1B21-FO13A
Elem. Ref.

H-17755 H-19826
H-19825 H19834

LFD-1-LLS-02
Sheet 2 of 2

T53.3.6.3-1, Item 2

Low-Low Set

Prepared by:

Pressure Setpoints

Low-Low Set Instrumentation —

Reviewed by:

Rev. 1

05/11/2016




Division |

r------------------—--- imr—-------------nnn—-- 1
| i I . |
, Logic A ’ Logic C ,
| Channels i Channels |
| Al A2 A3 I C1 C2 C3 |
: 1B21- 1B21- 1B21- : : 1B21- 1B21- 1B21- :
| N302A N302B N302H N N302L N302C N302D |
| PS PS PS N PS PS PS |
| I |
: A4 A5 A6 : : ca C5 :
| 1B21- 1B21- 1B21- Il 1B21- 1B21- |
| N302J N302F N302G I N302E N302K I
l PS PS PS I PS PS |
| I |
| I |
! Trip Logic I Trip Logic |
| _ I - __r_ |
[0 [ [ |1 [ I
| 1L 1e21A See LFD-1-Lts-01, | T | L 1e21A-  seetFp-1-l1s-01, | |
|1 T K337A Logic A | [ I T K370A Logic C | |
I | T E | |
| I |
I 1e21A- |1 1e21A- |
| L 1321-J_ 1321-J— 1B21- 1 1B21- 1 1521-J— 1B21- = K314A || L 1321-J_ 1321-J— 1B21- 1 1B21- -I— 1B21- - K313A |
T N302AT N302B N302H | N302) | N302F [ N302G | (Actuated |\ =7 N302L7T" N302C| N302D | N302E| N302K T (Actuated
N\ I | I I | I | I |
| from Logic C)I | I from Logic A) |
L_J——————
| I T |
Contact Closes on
I 1E21A I High S/RV Tailpipe [
: K313A_ : : 1E21A Pressure (Typical of :
K314A 11)
| I |
Actuation Logic Actuation Logic
I _T_lEéA ________ T LE2A
K313A I |~ "k3tan T T T T T T T I
| L 16214 See I | L 1e21A See |
I K338A LFD-1-L15-02, | | T K371A LFD-1-LLS-02, |
I J_ 1E21A- LOgIC A J_ 1E21A Logic C
K340A I I K372A I
I +« T _ ______ J

v

Initiation of opening of LLS S/RV

Initiation of opening of LLS S/RV

1B21-FO13H 1B21-F013G
See Sheet 2 of 2.
LFD-1-LLS-03
Sheet 1 of 2
TS 3.3.6.3-1, Item 3
Low-Low Set Instrumentation
Elem. Ref. Tailpipe Pressure Switch
H-17755
Prepared by:
H-19833 .
Reviewed by: Rev. 1 05/11/2016




Division I

r—-—— ——"=—"—">—"—>"~>"~>"—"—"">""="—"=—"=—/=—/—/— 1------"-"” " ¥ ” ¥ ”¥¥”¥”¥¥7¥¥7¥¥7 ¥¥7 ¥V/7"V/7~"/-"7'7—"-"7"" |
. | .
: Logic B :, Logic D |
|
! Channels b Channels |
| | |
| B1 B2 B3 | : D1 D2 D3 D4 D5
' 1B21- 1B21- 1B21- : |[ 1B21- 1B21- 1B21- 1B21- 1821- ||
: N301A N301B N301H ||| N3O1L N301C N301D N301E N301K ||
|
| PS PS PS ! PS PS PS PS PS |
! /!
I 1B21- 1B21- 1B21- I I 1B21- 1B21- 1B21- 1B21- 1B21- :
l K14A K14B K14H I | K14L K14C K14D K14E K14K I
| B4 BS B6 1 |
| 1B21- 1B21- 1B21- [ : I
| N301J N301F N301G [ | I
| PS PS PS 1 |
| . .
: 1821- 1821- 1821- : | Trip Logic |
| |k K14F K14G 1 -—: —————————— | [
T | T G |
< 1E21A- See LFD-1-LLS-01, . . | T k3708 it
I T K337B Logic B I Tri P LOgl C | | I : Logic D ' |
I — _I — I I ——— e — ——— — - |
e ——— —— = (!
| 1 |
| 1E21A- |
I 1E21A- I: L ooen L 2321-J— 2821- 1 1B21- 1 1B21- 4~ K313B |
k3148 | T 4 - T T T
L oean L 1321-J- 1B21- 1 1B21- 1 1321.J_ 1B21- == (1 tiated III [ KL4L T K14CT]” K14D T K14 T K14K frgxtf:tﬁ:ds) |
| T kAT K148 Kia T K14 T KIaF T KI4G T g0 ggic I ¢ |
L - T ——————
I D) | 7 I
| | | Contact Closes on |
| | High S/RV Tailpipe
I I 1E21A- Pressure (Typical of |
| 1E21A- |’ k3148 11) |
| k3138 (! |
_______________________ — e o o — e — — — ———
Actuation Logic Actuation Logic
e L iean
| ~ 17 K313B | _ 1 k348 .
| L T(E?SI_I\S- See | I | 1E2IA- See |
LFD-1-LLS-02, K371B LFD-1-LLS-02,
: T 1E21A- Logic B : | T 1E21A- Logic D I
K340B I K372B I
I_f _________ Jd l_} _________ 3
Initiation of opening of LLS S/RV Initiation of opening of LLS S/RV
1B21-FO13A 1B21-F013C
Mini o | Requi for LLS S/RV Initiation Capability:
In order to maintain the capability to initiate a LLS S/RV, its associated
tailpipe pressure switch Logic AND its associated Logic from LFD-1-LLS-01
AND LFD-1-LLS-02 must be operable. The tailpipe pressure switch Logic is
operable if at least one pressure switch is 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-LLS-03
Sheet 2 of 2
TS3.3.6.3-1, ltem 3
Elem. Ref. Low-Low Set Instrumentation
H-17755 Tailpipe Pressure Switch
H-19606 Prepared by:
H-19834 Reviewed by: Rev. 1 05/11/2016




Trip System: 1E 4.16KV Bus

---------

Contacts Close
on Loss of Voltage
(Typical of 2)

--------- 1

27-EAX2

Contacts Close
on Loss of Voltage
(Typical of 14)

o o e o e o e e

Channels

27-EAX1

s

27-EAX1 27-EBX

27-EAX3

27-EBX2

27-EBX 27-EBX1

27-EBX1 L

27-EBX3

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

I
]
]
1
I
I

3 _#27-5;0{,
27-EAXI
ol

<~

|
- T E27-EBX4, 3 T 21EBY,
I Aotustion e | 27-EBXI
Logic Logic Actuation
Actuation Logic
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
Initiates Load Shedding, Alternate Supply Breaker
Load Sequencing, EDG 1A
Supply Breaker Closure, and  Minimum Channel Requirements [LFD-1-LOP-01
1E Bus Normal and for System Initiation Capability Sheet 1 of 3
Alternate Supply Breaker See Sheet 3 for minimum charmel | TS 3.3.8.1-1, Items 1.a
Lockout requirements. and 1.b, 4.16KV
Elem. Ref. Emergency Bus, Loss
H-13382 H-17111 H-17768 of Voltage and Time
H-13412 H-17763 H-17776 [ Prepared By: t Delay
H-17109 H-17764\H-53343 Reviewed By: _ 2 Rev. 116 3/5/2020
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Text Box
27-EAX5,

akacic
Polygon

akacic
Text Box
27-EBX4,

akacic
Polygon

TLENFING
Text Box
116

TLENFING
Group
3/5/2020


Trip System: 1F 4.16KV Bus

Channels
| B
I
I
I o __ | K862
: | 27.6\UV TD/
| ;
ez | S +> 7 27-6
' |
’ |
Contacts Close |
on Loss of Voltage |
(Typical of 2) 27-FAX1 : 27-FBX 27-FBX1
|
I
I
27-FAX Lo ) 27.FAXI = : 27-FBX - 27-FBx1 £
i I
: |
]
!
| i
27-FAX2 21-FAX3 | 27-EBX2 27-FBX3
:
Contacts Close : Contacts Open
- {onLoss of Voltage (----+ .o on Loss of Voltage
(Typical of 14)

|_

5 Trip Logics . [mpedary
:_ ______ 127 1 27- 127 La. E__%z‘r-mx, ™

IE FAX2 | FAX3 EFAX | FAXI1 1L 27-FAX]
27- 27- 27- 27- D TG,

TFBX2  TFBX3 FBX FBX1 | 27FBX, !
I Ackiiation | 27-FBXI
Logic Actuation
Actuation Logic
Logic [Initiates the EDG 1B|
| Initiates Trip of the 1F Bus
: Normal Supply Breaker
J and Closure of the Prevents Start of RHR C
Initiates Load Shedding, Alternate Supply Breaker and D Pumps Until Voltage
Load Sequencing, EDG 1B is Restored
Supply Breaker Closure, and LFD-1-LOP-01
1F Bus Normal and Minimum Channel Requirements Sheet 2 of 3
Alternate Supply Breaker for System Initiation Capability TS 3.3.8.1-1, Items 1.2
[Lockout See Sheet 3 for minimum channel and 1.b, 4.16KV
Flem. Ref. requirements. Emergency Bus, Loss
H-13413 H-17768 of Voltage and Time
H-17764 (H-53344) Delay
H-17765 Rev.116 3/5/2020]
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Text Box
27-FAX5,

akacic
Polygon

akacic
Text Box
27-FBX4,

akacic
Polygon
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Trip System: 1G 4.16KV Bus

Contacts Close
on Loss of Voltage
(Typical of 2)

Initiates Load Shedding,
Load Sequencing, EDG 1C
Supply Breaker Closure, and
1G Bus Normal and
Alternate Supply Breaker

Lockout

Elem. Ref.

H-13382 H-17111 H-17767
H-13414 H-17765(H-53345)

H-17109 H-17766

Channels
| B
|
| 1S32-
| . ‘@m
:  27-6\UV D)
| '
: Se--- 2276
|
|
1 2
|
27-GAX1 : 27-GBX 27-GBX1
|
|
|
21.-GAX1 = : 27-GBX — 27.6BX1 L
|
|
|
I
27.GAX3 | 27-GBX2 27-GBX3
Contacts Open
ettt on Loss of Voltage
Trip Logics i (Dpelxd
127- 1.27. . :_ _1,.27-GAX, .
GAX GAx1 “ i 27-GAXI :
:Ez'f- ITI— : NS— "
aBX S | 27-GBX,__ _:
Actuation | 27-GBXI
Logic Actuation
Logic
|Initiates the EDG 1C|
Initiates Trip of the 1G B Prevents Start of CS B and
Normal Supply Breaker RHR B Pumps Until
and Closure of the Voltage is Restored
Alternate Supply Breaker
Minimum Channel Requirements
for System Initiation Capability: LFD-1-LOP-01
In order to maintain Diesel Generator function Sheet 3 of 3
initiation capability on a loss of voltage condition,| TS 3.3.8.1-1, Items 1.a
both channels associated with each of two and 1.b, 4.16KV
emergency busses are required to be operable. Emergency Bus, Loss
of Voltage and Time
Delay
Rev.116 3/5/2020
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TRIP SYSTEM:

TE 4.16KV BUS

\W 0/ 57-4 \W 1/ 97-5 \W 0 /57-10
1 1 1
m—————— - r————— d ¢ ————— d G ————— J
[274 27-5 [27wo
CONTACTS CLOSE ON
LOSS OF VOLTAGE
(TYP. OF 9) 27— N27- 277 27— 27— N27- N27-N 27— 277 27-<N27-
Eax [ EAXI EAXS EBX [EBX1 [ EBX4[ EBXS Fc4 [ECS
- 1 1 1
27-EAX 27—EAX1 27-EBX 27-EBX1 27-EC 27-EC1
27-EAX2 27-EAX3 27-EBX2 27-EBX3 27-EC2 27-EC3
CONTACTS CLOSE ON CONTACTS CLOSE ON |me—to7-eax Lo7-£Bx L27-FcC4
r==Loss OF VOLTAGE LOSS OF VOLTAGE OR OR OR
: (TYP. OF 12) (TYP. OF 3) 27-EAXS | 27-EBX4 | 27-EC5
]
|
] T
Lo Lo Loy Ly !
TEAXZ Tws Tgcz TECB TECZ TECS !
— 1, L7 D

TEAXB TEBXZ TEBXJ

ACTUATION LOGIC

INITIATES START|

T
]
! ———P
OF EDG 1A
[:]ACTUAT\ON LOGIC £
]
]
v
INITIATES LOAD SHEDDING, LOAD
SEQUENCING, REG. TRANSFER. IF CONTACTS OPEN ON f-———# 27-EAX OR 7 27-EBX OR
ALTERNATE OFFSITE SUPPLY IS LOSS OF VOLTAGE 27-EAX1 27—EBX1
UNAVAILABLE, THIS SIGNAL WILL ALSO (TYP. OF 5)
CLOSE EDG 1A SUPPLY BREAKER
AND LOCK OUT THE NORMAL AND
ALTERNATE SUPPLY BREAKERS.
L, L, L 27-Eax4 OR
EAX EAX1 Ecw EC Ecw T 27786
T T T T T T MINIMUM CHANNEL REQUIREMENTS , 27-£C4 OR
N o W FOR SYSTEM INITIATION CAPABILITY 7 59 iis
TEBX '|'EB><1 TEAX4 TEAX5 TEBX4 TEBX5 N ORDER T0 MAINTAIN EDG | A
: FUNCTION INITIATION CAPABILITY 7 27*EEX5
i DURING A DEGRADED VOLTAGE -
CONDITION, TWO OUT OF THREE
ACTUATION LOGIC CHANNELS ASSOCIATED WITH
T EMERGENCY BUS 1E ARE REQUIRED.
]
CONTACTS CLOSE ON v
LOSS OF VOLTAGE INITIATES TRIP OF THE ACTUATION  LOGIC
(TYP. OF 12) 1E BUS NORMAL i
SUPPLY BREAKER AND H )
it%SRUNRfTEOEJ;pEW PREVENTS START OF CS A
BREAKER AND RHR A PUMPS UNTIL | §|LFD-1-LOP-02
VOLTAGE IS RESTORED SHEET 1 OF 3
TS 3.3.8.1 \TEMS 2.A
AND 2.B, 4.
EMERGENCY BUS, DEGRADED
ELEM. REF. VOLTAGE AND TIME
H-13382 H-17111 H-17768 H—13412

H=17763 H-17776 H-17109 H-17764
H-55543

DELAY

rev116  3/5/2020
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1 1 1
em——————— - r————— d ¢ ————— d ¢ ————— d
[274 [275 Twwo
CONTACTS CLOSE ON
LOSS OF VOLTAGE
(TYP. OF 9) 7-<$27- 27— 27- 27- 27— 27— 277 27- N27-<N27-
Fax [ Faxi FAXS X [ FBx1 [ FBx4 [ FBX5 Fc1 [Fc4 [Fes
o 1 1 1 1 1
27—FAX 27—FAX1 27-FBX 27-FBX1 27-FC 27-FC1
27-FAX2 27-FAX3 27-FBX2 27-FBX3 27-FC2 27-FC3
CONTACTS CLOSE ON SOV Lo o8
——] LOSS OF VOLTAGE
I (P, OF 12) LOSS OF VOLTAGE L Loreax Lo7rex Lo7-Fc4
! (TYP. OF 3) OR OR OR
! 27-FAX5 | 27-FBX4 | 27-FC5
]
L ______ J_
FA><2 FAxs TFCZ Tch TFCZ Tch
TFBXZ TFBXS TFAXZ '|'FA><3 TFBXZ '|'F8><3 Ij ACTUATION' LOGIC
i
! »|INTIATES START
F EDG 1
E]ACTUAT\ON LOGIC OF £0C 18
]
]
v
INITIATES LOAD SHEDDING, LOAD ONTACTS OPEN ON
SEQUENCING, REG. TRANSFER. IF Eoss SF \/OLTEAGE | b oo7-rax R b 27-rBX OR
ALTERNATE OFFSITE SUPPLY IS VP, OF 5) A 27-FAX 1 27-FBX1
UNAVAILABLE, THIS SIGNAL WILL ALSO :
CLOSE EDG 1B SUPPLY BREAKER
AND LOCK OUT THE NORMAL AND
ALTERNATE SUPPLY BREAKERS.
J_2 L1 L 27-rax4 oR
T —
FAxw FC FC FC FC 27-FAXS
MINIMUM CHANNEL REQUIREMENTS 7 Fea OR
FOR SYSTEM INITIATION CAPABILITY il
— 27-FC5
TFBX TFBXW TFAX4 '|'FA><5 TFBX4 '|'FB><5 N ORDER TO MAINTAIN EDG | A
: FUNCTION INITIATION CAPABILITY £ o e
| DURING A DEGRADED VOLTAGE -
CONDITION, TWO OUT OF THREE
ACTUATION LOGIC CHANNELS ASSOCIATED WITH
T EMERGENCY BUS 1F ARE REQUIRED.
]
CONTACTS CLOSE ON v
LOSS OF VOLTAGE INITIATES TRIP OF THE ACTUATION LOGIC
(TYP. OF 12) 1F BUS NORMAL i
SUPPLY BREAKER AND i 3
CLOSURE OF THE PREVENTS START OF RHR
ALTERNATE SUPPLY
BREAKER C AND D PUMPS UNTIL LFD—1-LOP—02
VOLTAGE IS RESTORED SHEET 2 OF 3
TS 3.3.8.1-1, ITEMS 2.A
AND 2.B, 4.16KV
EMERGENCY BUS, DEGRADED
ELEM VOLTAGE AND TIME
13413 H-17788 H 7764@}@ DELAY
~17765
rRev.116  3/5/2020
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¢ 3
\W 1D/ 57-4 \W 1/ 27-5 \W 10 /57-10
1 1 1
e—————— - ————- J ———— Jd ¢ ———— Jd
[274 T275 [2710
CONTACTS CLOSE ON
LOSS OF VOLTAGE
(TYP. OF 9) 27- SN27-SN27T- 27 27- N7 NT-N2T- 77 ST S-S
GAX [ Gax1 [ Gax4 [ Gaxs GBX [ GBX1 [ GBX4[ GBXS 6c1 [oeca 6
_____ 1 1 1 1 1
27-GAX 27—-GAX1 27-GBX 27-GBX1 27-GC 27-GC1
27-GAX2 27-GAX3 27-GBX2 27-GBX3 27-GC2 27-GC3
CONTACTS CLOSE ON o o o
——1 LOSS OF VOLTAGE
U | v, oF 12) 0SS OF VOLTAGE  f-———-27-GAX T27-Bx L27-cc4
! (TYP. OF 3) OR OR OR
: 27-6AX5 | 27-6Bx4 | 27-6C5
|
| I —
TGAXZ TGAXS chz chs TGCQ chs
TGBXZ Tchs Tchz TGAXS Tchz TGBXS Ij ACTUATION LOGIC
i
! »|INITIATES START
[:]ACTUAT\ON LOGIC OF EDC 1€
]
]
INITIATES LOAD SHEDDING, LOAD CONTACTS OPEN ON
SEQUENCING, REG. TRANSFER. IF LOSS OF VOLTAGE -___;f 27-GAX OR ;f 27-GBX OR
ALTERNATE OFFSITE SUPPLY IS (TYP. OF 5) 27-GAX1 27-6BX1
UNAVAILABLE, THIS SIGNAL WILL ALSO
CLOSE EDG 1C SUPPLY BREAKER
AND LOCK OUT THE NORMAL AND
ALTERNATE SUPPLY BREAKERS.
1, L 27-cax4 or
— # _
GAX ch cc cc cc GC 27-CAXS
MINIMUM _CHANNEL REQUIREMENTS L 27-6c4 OR
— FOR SYSTEM INITIATION CAPABILITY y A
TGBX TGBXT TGAX4 TGAX5 Tch4 Tchs N ORDER T0 MAINTAIN EDG | AP
: FUNCTION INITIATION CAPABILITY £ 5 Cave
| DURING A DEGRADED VOLTAGE -
CONDITION, TWO OUT OF THREE
ACTUATION LOGIC CHANNELS ASSOCIATED WITH
T EMERGENCY BUS 1G ARE REQUIRED.
]
CONTACTS CLOSE ON v
LOSS OF VOLTAGE INITIATES TRIP OF THE ACTUATION LOGIC
(TYP. OF 12) 1G BUS NORMAL i
SUPPLY BREAKER AND .
it?g;ﬁ&ozﬁgw PREVENTS START OF CS B g
BREAKER AND RHR B PUMPS UNTIL
VOLTAGE IS RESTORED LFD—1—LOP—02
SHEET 3 OF 3
§ TS 3.3.8.1-1, ITEMS 2.A
AND 2.B, 4.16KV
EMERGENCY BUS, DEGRADED
ELEM. REF. VOLTAGE AND TIME
H—13382 H=17111 H—17767 H—13414 DELAY
H-17765 @C53549) H—17109 H-17766
rRev. 116 3/5/2020



TLENFING
Text Box
116

TLENFING
Text Box
3/5/2020


LFD-1-LOP-03 - DELETED



Contacts "1 12417

PN, 11241-
olnlpeetn }gxglh S T K80 iGgisaa
Radiation ‘
(Typical of 2) '

Contacts
Close On
Inlet High
Radiation

(Typical of 2)

Initiation of MCREC Train "A'

Train "B"

- = af - - - - -

r )
] ]
: 1z4$ :
: K80 ] 1Z41'

___________ 'G15B-1

v

, 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

Initiation Control Room
Air Inlet Radiation - High

Reviewed By: M

Rev. 0 1/12/95




Trip System "A" Trip System "B" _ _ _
Channels

Al A2
1821\ [ 1B21-
N091B)  \NO9ID,

1B21- 1B21-
NO91A N091C
1B21- 1B21- | 1B21- 1B21-
N691A N691C N691B N691D
MTU
P
KB KSB

o

] 1
i ]
] 1
i 1

K7A KSA

Trip Logic Trip Logic
...... Lig21- L 1e21- 1E21- L L 121
' T K7A K7B K7A K7B
E 1E21-1. 1E21- 1B21. 1E21-
: K8A 7 K&B K8A K8B

Contact Closes Actuation Actuation

VarLoved Logic "A" Logic "B"

(Typical of ) g g
Tnitiation of MCREC Tram Initiation of MCREC Train
"A" and Train "B" , 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. — ——
LFD-1-MCREC-02

Aland A2 I\'I;I%M T3.§.?—1, Item 1
Aland B2 Insu'umeng;t;:
Elem. Ref. Bland A2 Reactor Vessel Water

H-17109 H-19826
H-17121 H-19829 Bland B2 ——————
H-19823 H-19830

Level - Low Low Low,
Level 1

Reviewed By: X4 TRM REV. 60




A2

- -

A R GRS T WIS T we BED GG W e S WIS e W W SAEE aeek s A SR R Gas mEe SR G e
T M MRS WR NS GR me SIS SN SR e R G B MEE WS e M RN TR e A e AR T e

Actuation
Logic "A"

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

b oo s o oom om owm m w-

Channels
Bl B2
1E11-
N094B
1E1l-

N694B
S
KSR K6B

Trip Logic
1E21- L Len-

KSA T ‘{' KSB
1E21-4. J. 1E21-

Ké6A T T k6B

Actuation
Logic "B"
Initiation of MCREC Train
”Aﬂ ggd "I_i:gjg NBN ’

Minimum Channel Reguirements for System Initiation Capability:

In order to maintain MCREC System initiation capability on high Drywell preasure,
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-19830
H-19823
H-19826

Aland A2
Aland B2
Bland A2
Bland B2

LFD-1-MCREC-03

prepared By: __B.G. Thigpin

Reviewed By: o . % ET:: oS

%{({'\?W

A8 Lo

printed‘ ¢

signature

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

TRM Rev. 93




Trip System "A" Trip System "B" |
------------------ ' - e AR TR e e TN WS EER M G AR GRS MG . s
Channels ' : Channels '
. A2a ! | Bla WAL A" e A" B2a ‘!
AIA meuens | [mensc I : Neseh H ,:.;.,;e, !
4 ' - »d |
. ! Bis 2 L L e B2s
ML M2, l g — I
@ : ! @ o k7 l > .@
: l Bl : 63 fc ] TSGR TT - Bzc :
C Moo ! £ ST
Vo iR BRMe |
I Bip s A ' v B2p
1 ]
| = H Nexon % -
S :
l ' 13 ] '
r..! ......... m‘n-$ $IA71~ I
i 1 K3B K3D i
1“:' . L PRETE =Y '
! Ve Trip Logic "B :
| s
'y * et L :
: ! i
1 ' ]
! : |
1 I |
J i ]
Actuation Logic
Contact Closes
ToCause | ___ ____.. % KSA # KB
(Typical of 2) | l
4 4
Initiation of MCREC Train "A" Initiation of MCREC Train "A"
and Train "B” and Train "B"

Minimum Channel Requirements for System Initiation Capability:
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 Bl Channel for Each Main Steam Line
OR
One A2 and One B2 Channel for Each Main Steam Line

Elem References [ CFD-1-MCREC-04 _|
TRM T3.3.7-1,
H-19809 H-17810 MCREC Symeim
H-19812 H-17811 T ) Instrumentation, Main
H-19815 H-17818 PropuredBy: 7L €. | Steam Line Flow - High
H-19818 H-17121 Reviewed By: oo, TRM REV. 60




Contact Closes
On Refueling
Floor Area

igh Radiation

Trip S

+ p21- |
T KIB 3 ipa)-

Channel

A

1D21-
N002B

1D21-
K002B

K002B

- - -

!
I

Actuation
Logic "A"

]
|
!
4

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

T
|
t

¥

1D21-
K002D

Actuation
L 0 gi c !!B "

and Train "B"

Initiation of MCREC Train "A"

Minimum Channel Reguirements 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

LFD-1- 5
TRM T3.3.7-1, tem 4
MCREC System
Instrumentation,
Refueling Floor Area
Radiation - High

TRM REV. 60




- - - - - - - -

)

]
Contacts :
Open On X
{a Downscale
Signal
(Typical of 4) .

--—-——-—-
I

Contacts
Close On

a Downscale
Signal
(Typical of 2)

| Initiation of MCREC Train "A"

Train "B"

Trip System "B"

-
| |
| !
| |
i !
I I
| |
| I
| _ |
| 1Z41- !
[ R615B |
! RIS !
| |
| SRR ' |
l ' : |
l | 12415 ' 1741 |
! LB IGISB-1 |
[ |
| . |
| - Irip Logic |
TS 1T mee-- - i
: ' L 1241-1 N 1z41-_t ! |
Il K81 , ! _158_1_]-_ it
! 1241- 1241 !
| GI5A-1 | G15B-1!
! B !
| ! |
i R R ' |
[ ! ! !
I 12415 . |
| A \GISB1 |
" Actuation Lo gic
S -
' 1241 |
1 1241-
K82 :]L': - ' G15B-1
v

[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

Prepaci By L0 2 Control Room Intake

Reviewed By: ﬁk A Rev. 0

v, 1/13/95




Trip System "A"

Channels
Al A2
1D11- 1D11-
NOO6A N006C
1D11- 1D11-
K603A K603C
LRM| |[LRM

1A71$ lA7l]$
K44A K44C

Trip System "B"

Channels I

|

Bl B2 !

i

1D11- 1D11- l
NO006B N006D I

I

I

I

I

1D11- 1D11- |
K603B K603D I
LRM| |[LRM I
|

| | .

: : I

I ! I

I

1A71B- 1A71B- i
K44B K44D I

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

Prepared By:
Reviewed By:

Rev. 0 3/30/95




Trip of Steam Packing Exhausters and
Mechanical Vacuum Pump

—————— T T T T e ——— Ty~ ="
Trip Logic I Trip Logic
e .nglg 1 1a71B- l | IAES-J_ L 1a71B.
- e " I o
e 1A71B- I
' O 1A71B- 1A71B- 1A71B-
Eg ¥ W K44D l I K44A T_I—j K44B
- . .
: § g 5 ,  Trip | I  Trip
E§3 B 1ca System "A" | 1C61- System "B"
@ K45 I | Ké6 o
C61- . .
%  Actuation Logic
Comtacts Close Ona N Trip of Steam Packing Exhausters
Radiation High - High| 1061 ¢ |—————===m=m—~ » IN33-CO01A & B and Mechanical
Signal (Typical of 2) | K45 J!I Vacuum Pump IN62-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

Alor A2
and
Bl or B2

condition.

1A71B
L. K«Al

Radiation High - Highl
Signal (Typical of 4)

Minimum Channe] Requirements for System Isolation Capability:
In order to maintain isolation capability of the Reactor Water Sample line 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.

Closure of Inboard Group 1
Valve 1B31-F019

Aland Bl

OR
Elem. Ref.: See sheet 1. A2 and B2

|| o

|
J» 1A71B- J_ 1A71B- l
'[: K44D ]- K44C |
I
I

osure of Ou oup 1 B31-F0.

LFD-1-MSLR-01
Sheet 2 of 2

TRM T3.3.11
Main Steam Line
Radiation High - High

Prepared By: Z 2 C

Reviewed By <ge ), £ |

TRM REYV, 60




Trip System "A"
Channels

Al A2

NOS1A NO81C

1B21- 1B21-

N681A N681C

MTU MTU
amd und

Trip System "B"

rFr=--=====-===-=- I
I [
I Channels |
[ [
l Bl B2
[ [
[ [
: 1B21- 1B21-\ |
: N081B NO3ID/ |
[ [
[ [
! | i
I 1B21- 1B21- I
: N681B N681D I
. MTU]  MTU| !
! f L
l ! ' [
I 1A71B- 1A71B- [
[ K7B K7D "
[ [
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

LFD-1-PCIS-01
Sheet 1 of 2

See Sheet 2 of 2.
i PN
Prepared By:
Reviewed By: &

TS3361-1, tem 1 a
Main Steam Line Isolation -

Reactor Vessel Water Level -
Low Low Low, Level |

Rev. 0

1/13/95




Main Steam Line Isolation Valve Isolation Function

T i T~ WAY M T i T Acin "R
,  Trip Logic "A | | Trip Logic "B" |
I
: __L1an. L1a7B- | | 1 1a71B- 1l 1anB |
| [ComastsOpen] | ] K74 I KA | : I K7B I K7B I
onLowLow | + A 1A71B- L 1A71B- | 1A71B- 1A7IB- |
| |LowReactor |+ TKIC TKIC ! T KM T KD I
| | Water Level ] ' I | ! ' ;
I [ (Typical of 8) : : | [ - | |
: 1A71B-$ $1A7IB- -L ------ I _1a71B- $ 1A71B- [
! K14 Ks2 Tl ! I Ks1 K16 I
n avw o= o oo ov o ov e an e e o= .= . ‘.“ h oo ow on oo v o= o = = - -: - ew =
Actuation Logic + "--.__ Actuation Logic
1 e
1 1A71B- 1 1a7T1B- . S~ a1 1ATIB- 1 1a71B-
Contacts Open| ™~ ~ZK14 T K51 ! *L-rxsz T K16
on Low Low ) v mmmmem—m———- p
I‘:“,":’erRl";”“;’ "< [Initiation of Initiation of closure
(T;p 8l 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
;—_—_'-——-—’—"_-"__—l ;-_—_T—---'—'-'-—"_—_l
' Trip Logic "A | ! Trip Logic "B :
 enLowLow | L,op Lios. I Liane Lians |
LowReactor | -1 Tyq, K7B K7D K7C
I | Water Level (From ! | (From !
| | (Typical of 4) Chamnel ! I Channet '
| 1A71B- Bl) | [ 1A71B- A2) I
b e K56 (L e - | R S 7 A |
Actuation Logic Actuation Logic
L 1a71B- L 1amB-
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 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
H1 TS Bg16 Sheet 2 of 2
) ) Al and Bl TS 3.3.6.1-1, Item 1.a
g:i?,g}; ﬁ:igg?g OR Main Steam Line Isolation -
H-17813 H-19815 A2 and B2 Reactor 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

[ | 1 I

: Channels | : Channels |

1 I | |

| Al A2 | B1 B2

| | | 1

l 1B21- 1B21- l i 1B21- 1B21- |

[ NO15A NO015C I | NO15B NO15D |

I PS PS I I PS PS !

| ) H ! | ' ' !

| ! ! ! . ! : !

I : X ! I : l !

I : ‘ ! I ‘ X !

I ] ] I I 1 1 l

| 1A7IB- 1A71B- | { 1A7IB- 1A71B- i

: K7A K7C : | K7B K7D i

I ! 1 |

| ) 1 |

! | ] |

Minimum Channel Requirements for System Isolation Capability:
See Sheet 2 of 2.
LFD-1-PCIS-02
Elem. Ref. Sheet 1of 2
1S 3.3.6.1-1,Ttem 1.b
H-17810 H-17814 S Main Steam Line Isolation -
L e i
= - . ' Pressure - Low

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




Main Steam Line Isolation Valve Isolation Function

e Sy T T T T T T F T 3 . ="
Trip Logic "A" | : Trip Logic "B" !
I
: __L11ane. Lians. | | 1 1A7B. 1 1anB- |
; [Contacts Open ! K7A I K7A | | K7B I K7B |
| |SteamLine [ T K7€ T KIC | | T K7D T KD I
| | Pressure ' ' I ! X \ |
I | (Typical of 8) X X | [ 1 ) |
l 1A71B-$ $IA7IB- ~L 1--=-=--- I --1A71B- $|A7IB- |
! K14 K2 el ! I k51 K16 |
e o o e e e E e e e o e we e o “‘\~ | . .——.———.———
Actuation Logic + "~-.__  Actuation Logic
1 1A71B- L 1ATIB- : “~~., | 1A7TIB- 1 1ATIB-
Contacts Open{ - ~"K14 T K51 ' *4'- K52 T K16
on Low Mam ) v mmmememem—= -
Is)‘t:“m Line -~ [Initiation of Initiation of closure
(Tm 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 : S MMAN I I : P (b » 1] 1
' Trip Logic "A : ' Trip Logic "B :
| |Contact Opens | I |
I gm{m —-diane Liamb 1 i Liane. Lia7m. I
me r-' T1K7A K7B I K7D K7C |
| |(Typical of 4) Channel ! i Channel !
| 1A71B- Bl) ! ! 1A71B- A2) !
e - K56 ! (SIS < 7 A |
Actuation Logic Actuation Logic
1 1amB- L1a71B-
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 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, ltem 1.
- - 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 !
!
1B21- l
NO089C |
MSL| .
" |
1B21- !
N689C !
MTU| !
!
IC71A- 1C71A- 1C71A- 1CT1A- 1C71A- 1C71A- 1CT1A- 1CT1A- :
K301A K302A K303A K304A K301C K302C K303C K304C '
1cna-L M1cmia-l 1c71A-L [1c71a-1 :
ggmlgtﬁém oy T k3024 — K304A T X302€ = K304C :
Flow (Typical 1A71B- 1A71B- |
lof 16) K7A K7C !
________________________ o m——m e~ -
Trip System "B"
e e
. Channels ;
|
« Bl-A Bl-B Bl1-C Bl-D B2-A B2-B B2-C B2-D |
' 1B21- 1B21- 1B21- 1B21- |
J NO88B NO089B NO88D NO089D |
]
I MSL MSL MSL MsL| :
l NC" NDN HCN NDH
| 1B21- 1B21- 1B21- 1B21- !
| N688B N689B N688D N689D !
! | MTU MTU !
: |
| 1CTIA- 1C71A- 1CT1A- 1CT1A- 1CT1A- 1CT1A- 1C71A- 1C71A- I
, KsoB K302B K303B K304B K301D K302D K303D K304D |
| 1c71A-L [1c1a-L 1Ic71A-L [1c71a-1 '
| K301B T jc71a- | K303B T (i K301D T jc71a. | K303D T\ oy !
: T X302B ™ K304B T k302D T K304D :
| 1A71B- 1A71B-
| K7B K7D :
Minimum Channel Requirements for System Isolation Capability: | 1 rp_|_pcIS-03
Elem. Ref. Sheet 1 of 2
H-17810 H-17816 See Sheet 2 of 2. TS3I361-1 Tem I
H-17811 H-19809 Main Steam Line Isolation -
H-17812 H-19812 Prepared By: Main Steam Line
H-17814 H-19815 Reviewed Bu: Flow - High
H-17815 H-19818 " Rev. 0 1/13/95




Main Steam Line Isolation Valve Isolation Function

F ™ T e v = 0 Twan T C . T e s T . T T
Trip Logic "A" ! | Trip Logic "B"
|
: _Liane L 1a7mB- | | 1l 1ansB- Ll 1ans |
i roreren e | IK7A I K7A | K7B K7B i
' | onHigh Main | : - 1A71B- L 1A7IB. | | 1A71B- IATIB- |
| ; 1 TKIC T KIC ! T K7D T K7D
Steam Line |- | . | ) 1 |
I | Flow (Typical ' . : I : ! |
I |of8) : : | I . . :
I lA7lB-$ 1A71B- -| R I 1a7B- $ IA71B- |
! K14 K2 Tl ! I kst K16 I
Actuation Logic ' "~~.._Actuation Logic
L1ATB- 1 1A7IB- l T~y ] 1A7IB- 1 1A7IB-
Contacts Open| ™~ ~K14 TKs1 ! A K52 T K16
on High Main | , v mmeemee--- p
gieam Lchal "< |Initiation of Initiation of closure
o&‘;’ (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"

| i [ !
! | | |
Contact Opens | i
| 8 4 [
| g‘;ﬂgﬁm —-dianp Liane 1 0 Liane. Liane [
me r-' 1K7A K7B | K7D K7C |
| |Flow (Typical (From 1 (From
| {of4) Channel ! | Channel !
i 1A71B- Bl) i i 1A71B- A2) I
b e = B6 L e - ! D S A |
Actuation Logic Actuation Logic
Lianie 11anB-
T K56 + 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 I |
| Channels . : Channels :
| | i I
: Al A2 | Bl B2
[ | | |
I 1B21- 1B21- | ! I 1B21- 1B21- !
I NO56A Noséc | ! | NO056B NoséD | !
I VAC SW] VAC SW| | I VAC SW| VAC SW| !
! : : ' ! : '. '
I : : ! I : \ !
I : : ! I : : |
| : : ! I : : !
l ] | l I ] ] l
| 1A7 1B-$ 1A71B-$ | | 1A71B- 1A71B- |
I K7A K7C | I K7B K7D [
| | | |
I | I 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
-17810 H-17814 iA , , ,
3-17811 g_% :,lg % 5 Prevared By Main Steam Line Isolation -
H-17812 H-17816 e . y Condenser Vacuum - Low
Reviewed By: c— =

H-17813 Y w“z Rev. 0 1/13/95




Main Steam Line Isolation Valve Isolation Function

r L ] * [ ] - " "
Trip Logic "A" | | Trip Logic "B" |
I
: 1l 1A7B- 1 1a71B- | | 1 1A71B- 1l 1an8 |
! Contact Opens P I K7A I K7A | K7B K7B |
bl onLow ' 1 1a71B- L 1a71B- | : 1A71B- 1ATIB- |
V' | Condenser ! TKIC TKIC | T K7D T KD I
I | Vacuum ' ' I I ! ! I
I | (Typical of 8) X ' I I ' ) |
' 1A71B-$ $ 1A71B- « fmm—men I 1a71B- é 1A71B- |
! K14 K52 “\\ ! I ks1 K16 |
e o v or em e e s e e e e G e ~~", o or or oo e o o .— —-— o - —- -— = -
Actuation Logic . ... Actuation Logic
1 1A71B- 1 1A7IB- I - 1A71B- 1 1A7IB-
Contact Opens| r=-ZK14 TKs1 ! *#KSZ T K16
on Low | v cmememe==-- v
Smdm % [Initiation of Initiation of closure
a“;;“cfl 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
Bl or B2
Drain Line and Reactor Water Sample Line Valve Isolation Function
;-_--'--——-:_'T—"--_l ;—__—:--—--:-'-'-_"---l
' Trip Logic "A : ! Trip Logic "B :
{ |Contact Opens I 1 |
| [onLow —-diane Liams. I Liane. Lians |
 [Condenser = Tx7a KB | I K7D K7C I
Vacuum (From (From
1 |(Typical of 4) Channel | i Channel !
I 1A71B- Bl) 1 [ 1A71B- A2) |
R .S ! (R <7 A S I
Actuation Logic Actuation Logic
1ians 1ia71B-
T KS6 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 Capabili

In order to maintain the capability to isolate the main steam line drain and reactor waxer 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 Al :I)nl‘zim {Ash?éi'e'“i.l’ Iltef:ﬁl-d
H-17811 H-17815 A2 and B2 Co“ p “"‘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
|
!
!
|
!

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

1cna-1 [Mc7ia-1 1c71A- L (1c71A-1
gf;hmg};m 7T T K338A T K341A T k338C T K341C
Temperature 1A71B- 1A71B-
(Typical of 16) K7A $ K7C $ s
_______________ Trip System "B”
e i e et
Channels
Bl1-A BIl1-B -C B1-D B2-A B2-B B2-C B2-D
1B21- 1B21- 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

1c71A- L [1c7ia-1l 1cTia-L [1c71A-1
K337B T 1c71a- | K340B T [ ooy K337D T 1c71a- | K34OD T o0y
T K338B T K341B T K338D T K341D
1A71B- 1A71B-
K7B K7D
——————————————————————————————————————— J
Minimum Channel Requirements for System Isolation Capability: [ | rp_; _pCIS-05
Elem. Ref. Sheet 1 of 2
H-17810 H-17816 See Sheet 2 of 2.
H-17811 H-19810 1§33.6.1-1, Ttem [.e
H-17812 H-l 9813 Main Steam Line Isolation -
H.17813 H.19816 Prepured By: Main Steam Tunnel
H-17814 H-19819 Reviewed B M aof | Temperature - High
H-17815 ’ Rev. 0 1/13/95




Main Steam Line Isolation Valve Isolation Function

r-__‘—-__.’-—"--"--— r————'—_-_'—_ﬂ—;—-
,  Trip Logic "A ! | Trip Logic "B" !
: Lli1an- 1lians- ! : 1 1a7B- 1 1anB- |
{ TK7A KA 1 K7B K7B t
L oo |+ Liane. L 1a7s. ! 1 s 1A7IB- |
I' | Steam Tunnel } - TKIC  TKIC : R T KD I
I | Temperature ' ' | ! ! ' I
I [(Typical of 8) ' ' | | ' ' :
: 1A71B-$ $ 1A71B- < jmmm--- 1 -1A71B-$ § 1A71B- I
! K14 KS2 g Teel_ ! I k51 K16 |
Actuation Logic T Actuatlon Logic
1 1A71B- 1 1A7B- I 1 1A71B- 1 1A71B-
Contacts Open| r--TK14 FK51 ! Mk T K16
on High Main | | S S p
'?.team Tl:ln:l "~ |Initiation of Initiation of closure
ae;::;? of 4) closure of inboard of outboard Main
Main Steam Line Steam Line Isolation

Isolation Valves Valvcs

In order to mamtam the capablhty to 1solate the main steam lmes on hlgh mamsteam 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

Trip Logic "B"

I 1 |
| l 1
1 ! ! I 1 !
-=="1A71B- 1A71B- 1 i 1A71B- 1A71B- !
K7A K7B I i K7D K7C I
(From I (From I
Channel I Channel
Bl) 1 | 1A71B- A2) !
______________ | e K7 oo
Actuation Logic Actuation Logic
1 1a71B- 1 1a7B-
T KS6 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. capablllty 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

Eelnther lggarable or maintained in the tripped condition. LFD-1-PCIS-03
H-17§{g H-17816 One Al channel and one Bl channel Sheet 2 of 2
H-17811 H-19810 OR T] S[ 3.3. te6 m{l Il‘ mletelgl;h%n ]
H-17812 H-19813 One A2 channel and one B2 channel Main Ste
am Tunnel
B-17813 H-19816 T .
H-17814 H-19819 emperature - ngﬁh

H-17815 Rev. 0 1/13/95




Trip System "A" Trip System "B"

! Channels e Channels ,
1U61- ' 61- 1061- _ 1061- _1
1A1-A o == A2-A |mogc | | BI-A [mos - B2-A |wmop —
| 1061- _|_ 1061- | I 1061- _|_ 1061- _|_
(Al-B |mea = A2-B |moec-| 1 B1-B Nz B2-B | Nio2D =
| - 1U61- | 1U61- _] 1U61- _|
W A1-C |wosa A2-C |woc |+ | BI-C | B2-C | ==
l - [106T1- 1061- I 1061- 1061- _|_
1 A1-D |nioa — A2-D|moc (! | B1-D |nem — B2-D | -
I Tei- - ) [TU61- T061-
| Al-E |nosa - A2-E é&;ss‘c — | B1-E i‘lés‘a = B2-E |wow
1U61- 1U61- 1061- 1U61-
1A1- - - - - — - -
|A1 F |mosa = A2-F | Niosc - : B1-F N106B - B2-F w0
= F1061- TU0G1- [ TUGT-
'A1-G _@‘;fgk — A2-G mTos%c |1 ' B1-G |wos B2-G 1%7‘0 —
i
I 1061- _|_ 1061- | I 1061- | 1061- |
AT-H | == A2-H|noe == | | B1-H |wios - B2-H |woso =
1U61- _] 1U61- 1061- _]

1U61-

: Bil-J ﬂlﬁoE:: B2-J |nuop =

1 1U61-

|A1 -J N1ioA — A2-] _}i!Il§OC J—

[

1S
| U61- U61- I - -
1 A1-K |[nuia = A2-K [mme | ' B1-K [mus = B2-K b
! TO6L 1061- ! TU61- 1U61-
1Al-L NLi2A A2-L Nlzc 1 Bl1-L NL2B B2-L NlzD -
I — i LIS
- TU61- 1061- 1061-
Al-M[mun | A2-M|me | | 1 BI-M{mm | B2-M|wy -
i |
TO61- TO61- TO61- TO61-
1AT- — - —| ' 1R1- -+ _ -
IAl N |nua = A2-N |wuc - ! B1-N [wusm = B2-N |nuo =
: 06 _L IO 1 | IO 1 (TOST- 1
|A1-O |Niisa 2= A2-0 |nusc == , B1-O NILsB S B2-0O NISD 2

| 061- _|_ 1061- _|_
ALP [N | A2-P |migh T

| 1U61- TU61-

B2-P [~uep

, B1-P |~ues ‘I‘

| |
| i
| I
I !
| |
I |
| |
I |
| |
| |
| |
| I
1 |
] i
i I
I |
! |
| I
) C 11! T061- _|_ 1!
Al-T |mga=- A2-1 [wioec - L BI-I |mos == B2-1 |ween= :
| |
| |
| i
! |
| |
| i
! |
| i
| i
! i
1 i
! i
] i
] |
| I
| |
| 1
I |

Minimum Channel Requirements for System Isolation Capability:

See Sheet 2 of 4.
LFD-1-PCIS-06
Elem. Ref. Sheet 1 of 4
T§3.3.6.1-1, Item 1.f
H-17811 H-17815 Prepared By: _Ad o, Turbine Building Area
H-17812 H-17816 oty K¢ Temperature - High _
H-17813 H-16071 Roview GZM“"“& Rev. 0 4/4/95




Main Steam Line Isolation Valve Isolation Function

Trip Logic "B"

Trip Logic "A"

I |
: | : |
| _Li1anB- 1 1a71B- | | 1l 1Ans- 1l 1ane |
Contacts Open | T I K7A KA | I K7B I K7B |
: %‘;ﬁ:ﬁ: ' 11amB- L 1a71B- | : 1A71B- 1ATIB- |
T T T T
| |Building Area | - Tk TKIC : ;KD T KD i
Temperature X X [ ' ' [
I |(Typical of 8) - | | | | " :
| 1A71B-$ $ 1A71B- < P I lA71B-$ $ 1A71B- I
! K14 K52 .l ! I xs1 K16 i
e o or o o o e e G o o we e e e ~ Y e e o e o o e e ae e e —. - em ==
Actuation Logic + "~~.__ Actuation Logic
] S -
1 1ATIB- 1 1A7IB- . ~~. .1 1ATIB- 1 1A71B-
Contacts Open| r - -TK14 T K51 ! *"-IE K52 T K16
on High ' Yy - --------= v
ll;“u‘ii’:.‘e A ¢ [Iitiation 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 I : .
on High
| | Turbine -- '-LIA71B- l1A713- I I 'J"lA7lB- 'L1A7lB- |
 |Building Area [ /N 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 L e e | R <. 7 A |
Actuation Logic Actuation Logic
1 1a71B- Li1ane
o 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 M Sioscs Line Falation -
H-17811 H-17815 ' Turbine Building Area
H-17812 H-17816 Temperature - High
H-17813 H-16071 Rev.0 /295




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
N105A 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
) ] TS 3.3.6.1-1, Item 1.f
H-17810 H-17814 Main Steam Line Lrolation -
H-17811 H-17815
Turbine Building Area
=imn i e
- - 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 NI10SA N104B N108B

N111A
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:
N112A NII4A | AND NI111B N114B
NI113A NI115A N112B N115B
N116A NI113B N116B
Any ONE of the Any ONE of the
following instruments: following instruments:
N111C N114C AND NI110D N113D
N112C NI115C NI111D 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

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

Turbine Building Area
Temperature - High

Rev. 0 4/4/95




__ Trip System "A" __
Channels
Al A2
NOSOA N080C
1B21- 1B21-
N68CA N680C
MTU MTU

T
!
§ t
t 1

gontacts Trlp LO glc v
pen on ,
Low AL 1x
Level [ = 1A71B- = 1A71B-
(?481“1 : K6A | K6B
(V) f e m qemmmm—- -|
|
1A71B
Division 1
Trip Relays
Actuation Logic
Contacts Open to _I_
Cause Actuation ----<_ 1A7IB
(Typical) , Division 1
Trip Relays

1A71B 1Aa71BL__
K6A . K6C S ~._

|
-

p e e e e e dm e G A TR W s e
¢

(8

Trip System "B”

Channels !

Bl B2 |

1B21- 1B21- !

NO080OB NO8OD |

I

]

!

1B21- 1B21- i

N680B N680D I

MTU MTU i

' H !

' : I

1A71B 1A71B- :

K6B $ K6D $ :

"7 Trip Logic !

: “‘i 1A71B- L jans

: : K6C . KéD

' L 1' - e e o - -' '

! $ 1A71B :

} Division 2

| Trip Relays [

- e e em o em e e e e e = - d.
Actuation Logic

J— 1A71B

7 Division2
Trip Relays

i
t
]
t
1
1
]
L]

i 4

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 capablllty to 1solate Valve Groups 2, 6 lO and llon low reactor water [
level (Level 3), 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

LFD-1-PCIS-07

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

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

Reviewed By: K TRM Rev @




comes) | Trip Logic -
gpenon _L J_"
DiEh ol |5 1ATIB- —*1a71B-
Pressure| ' KS5A + KSB
(Typical | 1______. .
o! |
1A71B
Division 1
$ Trip Relays
Actuation Logic
Contacts Open to.
Cause Actuation - - - -_J,.'. D:\I:.Zl(]'.)g |
(Typical) ' Trip Relays

CHNC)

1C71- 1C71-
N650A N650C
MTU MTU

1A71B- TATIBS .
K5A KSC S -o_

Trip System "B"

Channels
B1 B2
&
-\NO50B
1C71- ' 1C71-
N650B N650D
MTU MTU

1A71B JA71B-
K5B . KSD

o Trip Logic

1A71B- — 1A71B-
1 K5C 1 KSD

1A71B
Division 2
Trip Relays

Actuation Logic

-I- 1A71B

7 Division 2
Trip Relays

A J

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

Valve

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 il on hlgh drywell
pressure, channels in one of the following combinations must be either operable or maintained in

the tripped condition.

~ H-17810 H-19809
H-17811 H-19812
H-17812 H-19815
H-17814 H-19818

Elem. Ref.

Al and Bl
OR
A2 and B2

LFD-1-PCIS-08

TS 3.3.6.1-1, Item 2.b
Primary Containment

—tC Isolation, Drywell
Prepared By: jﬁ —|Pressure - High
Reviewed By: TRM Rev. 22




Trip System "A" Trip System "B"
| Channel || Channel |
| A || B |
| || o |
| : | | N003B |
I | | I
| 1D11- | | 1D11- |
K621A K621B
| RIS | | RIS |
I | | I
1C61- 1C61-
| K83 | | K84 |
| | | I
| | |
| Trip Logic : | Trip Logic :
1c61- | Contacts Open ic61- |
-------- High Rad.
I ke T gypif:l o2 | | | ka4 T |
| : | | ! |
| 1C61- | | 1C61- |
| K85 | | K86 |
e e o e e e o — e e e e e
Actuaticlm Logic ActuaticJ)_n Logic
1c61- L____ Cc61-
Kes T 7 [ComacisOpen K86 T
' '~ = Actuation ;
! (Typical of 2) :
v v
Closure of inboard Group 2 PCIS valves Closure of outboard Group 2 PCIS valves
(1T48 Vent and Purge valves only) (1T48 Vent and Purge valves only)
Minimum nnel for m i ility:

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.¢
Primary Containment
Isolation

Prepared Byzmm Drywell Radiation-High

Reviewsd By: Mowa CloilfRev, 0 1/13/9

v




Trip System "A"

-

| Channels

|

| Al A2

|

|

l 1D11-

| \No10A

I

|

| [1Dii- IDII-

| | K609A K609C

| ITU ITU

I

][4

.

I

b

|

| .

| Trip Logic

| [}

o

b

- o

| -

I 1, ...

| 1D11- 1D11-

| K609 K609B

|

|

| :‘ """" !

| . '

' , 1D11- | 1C51A-

! y K80 1z
oL s
' KBo ~2__ ! }33“"

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

Trip System "B"

1%

Channels
Bl B2
1D11- 1D11-
NO10D
1D11- 1D11-
K609B K609D
ITU ITU

$---

!
]
]
]
Trip Logic
[]
X
. :
Nt 1
1D11- 1D11-
K609C K609D
Rl ity
1 ]
11D11- !
v 1C51A-
K80 ! 22D
Fis==~=r-==-= ]
] ]
|lDll' ] lCSIA-

Only), 10, and 11

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

In order to maintain the capablhtyto 1solateValve Groups 2, lO and 11 on Reactor Building
Exhaust High Radiation, channels in one of the following combmatlons must be either operable

or maintained in the tripped condition.

C

s,

Elem. Ref.

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

| LFD-]-PCIS-10
Al and Bl TS 3.3.6.1-1, ltem 2.
OR rimary Containment
A2 and B2 solation
} eactor Building
Prepared By: adiation - High
Reviewed By: TRM Rev__ o2 y_

Exhaust




. 14} !
Trip System "A
r- ————————————————— b
| Channels |
|
Al A2
: |
1 1
1 |
l l
l '
| [
l I
I 1D11- 1D11- |
| K611A K611C :
' |ITU ITU| |
: |
I ! \\l i
‘ : t‘\ i
| : : AN :
[ . . AR :
1 i <
B Trip Logic RS
I : C i \\\
b or?rilgg%itiselci}ggm : :
[ i HFloor Exhaust |
| i ngh'R?d'fct | :
} :_m_..,—L...: (Typical of 4) I Jl,_-_-l
| ID11- IDI1- |
i K611A K611B :
!
| ; }
l ey S ;
| i 1DI11- )
| } 1CS1A- |
{ v KRB0 oA |
__________________ ]
________ C 5}
o R
- -7 ctuation
:_%é -T'—I— o éﬁi 1A- {(Typical of 2)

Only), 10,and 11

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

inimum Ch

el Re ent.

r Sys

Trip System "B"

r— ————————————————— -
| Channels |
1 Bl B2 :
|
| |
| 1D11- ,
: NO12B |
| |
! |
{ 1D11- 1D11- |
| K611B K611D {
{ ITU ITU 1
| |
sl e

t ]
| [
| D
: |
| Trip Logic | |
| 1
| 5 {

\\l : |
" |
I N L 1 :
| 1D1I- ID11- |
i K611C K611D :
|
| - - - :
I | e """"'; |

11D11- !

l ' K80 I g(s:m- :
R ettt tol R J
,——I
'1D11- \

! 1C51A-
tK80 ~_ __ ) mc

Valve Groups 2 (Vent
Only), 10, and 11

Initiation of closure of PCIS outboard

and Purge Valves

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 cither operable
or maintained in the tripped condition.

Al and B1

Elem. Ref.

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

OR

A2 and B2

LFD-1-PCIS-11

Prepared BY:, &l e pln K.

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

Refueling Floor Exhaust
Radiation - High

Reviewed By'&lé

TRM Rev. 53




Trip System "A"

1E41-
N657A

MTU

1E21A-
K333A

Contact N
Closes on :

High Flow
(Typical of 2)
1E41-

[Contact Closes

¥

Trip Logic

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 1E21A-
T k3338

K330 _ _ 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

PrepuredBy.g.Bkn o. (5‘ e

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"
iy st Aty
! Channels
LAl A2
: 1E41- 1E41-

: 058A NO058C
I

I

I

: 1E41- 1E41-
| N658A N658C
. MTU  MTU
I - :

| : :

! | ,

| : :

I

! 1E21A 1E21A-
I K331A K332A
! Trip Logic

: . _d E2naA-

| Contacs KA

| Close on Low ll(liglzﬁ-

|  [Pressure

: (Typical of 4)

|

Initiation of closure of HPCI inboard
Group 3 valves

Trip System "B"

Bl
058B

Channels

B2
NO5S8D

: |
I b
| |
[ l
: I
| |
| i
| |
| I
, I
i i
: 1E41- 1E41- :
| N658B N658D I
' MTU MTU
| ! : |
] ] : i
i : : |
I 1E21A 1E21A- |
| K331B K332B |
I I’lp oglc !
i |

1 1E21A- |
! K331B
I 1E21A- !
| K332B 1
I ]
! 1E41- !
I < & R v

Actuation Logic
1 iBa

T KI5
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

PrepnedBy.(.b‘-\n o, E‘ ;
NN 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-
K336A

1E2]1A-
K335A

Trip Logic

______ 1 1E21A-
K335A

[

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

A 4

Trip Logic

1 1E21A-

:I: K335B

Actuation Logic

l 1E41-

T k28

1E21A-
K336B

1E21A-
K336B

Initiation of closure of HPCI outboard

Al and A2

OR

Bl and B2

Group 3 valve and valve 1E41-F041

LFD-1-PCIS-14

Prepared By:clohn cl. Eanc.

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

HPCI Turbine Exhaust

Reviewed By: oz, L/ seul

Diaphragm Pressure - Hig_l:,

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" Trip System "B"

l i
| Channel ! : Channel |
| i !
I
: A , | B :
| I
| ! : 1E41- |
. : : : NO71B |
| . | |
I : I !
| : I :
I I
I | .
: 1E41- : | 1E41- :
N671A I [ N671B
l MTU : | MTU '
| | | I
1 i l
|
| | |
{
l 1 |
|
| [ I
I | I
I 1E21A- | ! IE21A- I
! Tr1p Logic | : Trip Logic ¢
v 1 1E21A- I ! 1 1E21A- '
[ T K362C I T K362D [
I Contact Closes ' | ' |
I on High ' 1 J ' I
] I ]
I : |
' : 1B21B- I
' - — k2B ____ )
Actuation Logic
_L 1B21B-
T K328
v
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 pipe penetration room temperature, at least one channel is required to be operable or
maintained in the tripped condition.

Elem. Ref. LFD-1-PCIS-16

H-17157 H-17748 3.3.6.1-1, Item 3.e

H-17160 H-19829 CI System Isolation-
H-17163 H-19832 Prepared By: cJohn CI Pipe Penetration Room

H-17746 Reviewed By:

1/13/95




Trip System "A"

1E51-
N666C

MTU

1E21A-

Trip Logic

| 1
I I
| 1
| |
| l
| |
I |
| |
[ |
I |
i |
| I
[ |
| {
I K368C !
| |
| I
[ l
[ {
1 1
{ I
| I
| f
I |
I |
[ t
| |
I 1
| I

Initiation of closure of HPCI inboard
{Group 3 valves

Trip System "B"

Trip Logic

1 1E21A-
T k368D

Actuation Logic

J
1 12
T K32B

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 suppression pool area ambient temperature, at least one channel including its associated
timer 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

-

[TFD-1-PCIS-17

TS 3.3.6.1-1, ltems 3.Tand 3.¢
HPCI System Isolation -

Suppression Pool Area
Ambient Temperature - High, and

PmpuredBy.C.H'm cl. [ e
vt ot oo

Suppression Pool Area Temperature

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

Prepared By: N/A
Reviewed By: N/A

N/A

Rev. 0 12/19/94




Trip System "A"

1E51-
N663C

N664C

1ES1-

M:I‘U

MIFU

K342C

]
1E51-
M603A

TIMER

1B2 1%
K32A

Trip Logic
Contact Closes
on High Diff,
Temperature
(Typical of 2)

| _L 1E21a-
T K342C
]

Actuation Logic

Contact Closes !
on High Diff.
Temperature
(Typical of 2) '

Initiation of closure of HPCI inboard
Group 3 valves

Trip System "B"

1ES1-

N663D

MT

1E51-
N664D

MTU

11

1E5

N665D

MTU

1-

1E2 lé
K342D

Trip Logic

L
T

1E21A-
K342D

1E51-
M603B

TIMER

lBZI%
Lo k»»r

Actuation Logic

]
1 1B21B-
T K32B

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 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

33.3.6.1-1, Ttems 3.hand 3.g

Elem. Ref. HPCT System Isolation -
H-17157 H-17748 Suppression Pool Area
H-17160 H-19828 | Differential Temperature - High,
H-17163 H-19831 Prepared By:clohn ¢l !u"a.«.. SupprcssionPoollAmTempemmre

- . ) - e ays
H-17746 Reviewed By-ﬂf;iaém&[ ev. 0 3795




Trip System "A" Trip System "B"

| 0 {
!
| | | !
| I i !
| i [ |
| | I !
I I [ |
| | 1 |
| | [ |
1 : I l
: . ' :
I ! ! ' |
1E41- I 1 1E41-
' N670A : l N670B ;
! MTU | | MTU |
i |
| | i |
1 : I l
| | I |
: i ! !
I
I 1E21A° J : 1E21A- I
I K361C | : K361D |
. . I 3 *

+  Trip Logic : | Trip Logic !
: . 1 1E21A- I I 1 1E21A- :
. K361C K361D
 [Contact Closes T | ' T |

on High : | ! :
! Temperature ! | l ! '
I [(Typical of 2) i ! :
I 1B21B- | 1B21B- [
Lo __knal _ _ __ _ ! - — - KB _ _ __ I

Actuation Logic Actuation Logic
Contact Closes ' : :
on High | _._L 1B21B- 1 1m2iB-
Temperature T K32A T K32B
(Typical of 2) ' :
¥ ¥

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, Item 3.1
H-17160 H-19829 . HPCI System Isolation-
H-17163 H-19832 Prepared By: Cloh ol KLy e ECTEENCY Area Cooler
H-17746 Reviewsd By: ;: , _ 2 ;Iﬂmﬂ@_ﬂ_lgh—

Rev. 0 1/13/95




Trip System "A" Trip System "B"

I | |
; Channel , , Channel :
1 I | |
| A l ] B I
I I I |
I | I |
I | i !
I | i i
| | i I
I I I , |
: 1ES1- | I 1ES1- i
; N657A : | N6578 |
| MTU : | MTU |
| l ! [
| | | |
| l | I
! 1E21A- | ! 1E21A- J
| K303A | | K303B I
I . . I | . . |
! Trip Logic | ! Trip Logic |
: - A4 1E21A- : : 1 1E21a- :
j[Contacts Close] T K303A : | T K303B I
onHighFlow |-~ | !
Hcrypical of 2) ' I ! | !
I | I | I
| 1E5$ ! ! 1E5$ I
I K12 | | K32 !
L ____ l L o L L ____ I
Actuation Logic Actuation Logic

Contacts Close J . l

toCause | ___ 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 I{% 13c':3's6'1'1’ IItenll 4.a
H-19824 H-17151 ystem Isolation -

Reviewe, Rev. 0 11/10/94




Trip System "A"
. Channels
| Al A2
[ 1E51-
| NOSSA
|
|
| |
| 1E51- 1E51-
| N658A N658C
| MTU MTU
|
|
I iB21A- 1E21A-
I K301A K302
I
! Trip Logic
: 1 1BE21A-
: Confacts P77 Ks01A

. 1E21A-

| Iﬁfe‘;’m - K302A
VPR s
| K13
|

Actuation Logic

Cause Actuation | - l 151
(Typical of 2) 1

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

Trip System "B"

by Channels l
! Bl B2 .
! ) 1E51- 1E51- '
! | NO58B NO58D |
I : I
I : I
I I I
I I 1E51- 1ES1- I
I | N658B N658D I
L | MTU MTU l
I | I
I I I
: I 1E21A- 1E21A- :
: i K301B K302B :
I
Lo Trip Logic :
l ! _L 1E21A- |
: I K301B |
! 1E21A-
! I K302B !
! ! 1E51- !
' i K34 !
| : I
o - e en e e e e e e e o4
Actuation Logic

.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.

Elem. Ref.
H-19821 H-17149

H-19824 H-17151
H-17148

Al and A2
OR
B1 and B2

LFD-1-PCIS-22

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

Prepared By: A

Revie:

CIC Steam Supply Line
ressure - Low

Rev. 0 1/13/95




Trip System "A"

Al

1E51-
NO8SA

Channels
A2

(5

1E51-
N685SA

MTU

1ES1-
N685C

MTU

1E21A-
K305A

1E21A-
K306A

Trip Logic

(Typical of 4)

Contacts Close
on High Pressure

to Cause
Actuation
(Typical of 2)

Contacts Close

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

Trip System "B"

Bl

1ES51-
NO085B

Channels
B2

1E51-
NO85D

1E51-
N685B

MTU

1ES51-
N685D

MTU

1E21A-
K305B

Trip Logic

1E21A-
K306B

1 1E21A-

:l: K305B

= IE21A-
K306B

1ES1-
K37

Actuation Logic

_|. 1ES1-

— K37

A 4
Initiation of closure of RCIC inboard
Group 4 valve 2E51-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
B1 and B2
Elem. Ref. LFD-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: ‘aghragm Pressure -
Revie ev. 0 1/13/95




Trip System "B"

Channels N Channels
RCIC Steam Line Pressure I I IDrywell Pressure : RCIC Steam Line Pressure
A2 A3 !l Bl | B2 B3
1ES1- 1 /e | 1E51-\ [ 1E51-
NO58A | || \nossB) N058B/ \N058D
|
1| |
1E51- | [ 1E51- | IE1l-| | 1ES1- | [ 1E51-
N658A | | N658C | N694B| | N658B | | N658D
MTU MTUl il MTU ¢ MTU MTU
] !
e
E21a- < 12214 | | 1E21- | 1E21A- 1E21A-
K301A K302A | l l KSB : K301B K302B
. . ! . . | . .
Trip Logic  !| |Trip Loglc: Trip Logic
Contacts
Closeon|~-n "J' }(]332013: : l I : - i(%zoll‘:
Low : I l 1
Pressure L 1E21A- | ' 1E21A-
(Typical . K302A | | | | K302B
of 6) ! 1E51- : I 1E51-
JESL K13 il L 151 | K34
K34
_______________ JII I 1E21A- I______._.___.___._._J
| | KSB
1E51-
| K48

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

A 4

Actuation Logic

_l. 1E51-

T K48
:
)

A 4

Initiation of closure of RCIC inboard

Initiation of closure of RCIC outboard

Group 9 valve 1E51-F104

Group 9 valve 1E51-F105

In order to maintain the capability to isolate 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: _ 2rywell Pressure - High
Review Rev. 0 1/13/95

/




)
! Channel : ! Channel :
| A | | B :
| 1E51- : | 1E51- :
I NO66A | I N066B :
I I
| ' I 7 I
| 1ES1- ! | 1E51- '
i N666A ! I N666B :
| MTU ! i MTU !
I I
I | I I
I 1IE21A- I | 1E21A- !
| K367C I | K367D |
* L] l L] L] I
! Trip Logic : ! Trip Logic |
1 |Contacts Close 1 i 1
on High | __ LiE2a- I L 1E21a- )
! Temperature T K367C I ! T K367D i
t{(Typical of 2) . , | X :
. 1ESI- : ' 1ES1- i
: M602A | : M602B :
, TIMER | | TIMER |
| ! ! I ! .
I ! I I
: 1B21B- ) : 1B21B- I
L K31A | L K31B |
Actuation Logic Actuation Logic
Contacts Close ' X
on High | ___=1B2IB- -~ 1B21B-
Temperature T K31A T K3IB
(Typical of 2) ! :
A 4 h 4
Initiation of closure of RCIC outboard Eﬁaﬁon of closure of RCIC inboard
Group 4 valve 1ES1-F008. Group 4 valve 1E51-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.

LFD-1-PCIS-25

TS 3.3.6.1-1, Items 4.c and f
Elem. Ref. RCIC System Isolation

- - RCIC S ion P
H-17148 H-17748 Ambien‘tlp ms%ggl ool )

H-17149 H-19829 High and Sugpression Poot
H-17151 H-19832 Prepared By, SZ 27, L y, aTempexaune-Time Delay

ReviewsdWFrecceecorc bR ey 1/13/95




This page is intentionally left blank.

LFD-1-PCIS-26

Prepared By: N/A

Reviewed By: N/A

N/A

Rev. 0 12/19/94




Trip System "A" Trip System "B"

Fr~===-=;,;""" "=-=_=-=== 1 P ———_——_, - === I
. Channel : | Channel :
I I I |
| A l | B 1
| 1ES1- ! | 1ES1- 1E51- I
I NO64A | l NO063B NO064B !
1 | | I
i i | !
I 1E51- 1E51- , | 1ES1- 1E51- I
i N663A N664A | | N663B N664B ;
| MTUl 1 M M’ I
| — — ' ! | '
| 1E51- ! ! 1E51- I
I N665A I I N665B I
! MTU | ! MTU !
| 1E21A- I | 1E21A- I
I K339C i I K339D i
| . . l . . '
, Trip Logic ! : Trip Logic ,
I Contacts | | I

Close onf--=--- = 1E21A' — 1E21A‘
I |High ™ K339C I [ ™ K339D i
| | Diff. 1E51- ! I 1ES1- !
| | Temp. M602A I l M602B I
I (Typical : | I
oy | [TIMER ! ! TIMER !
I 1B21B- | I 1B21B- |
! K31A I I K31B |
l | 1 i

Actuation Logic Actuation Logic

quntacts Close _l_ J_

onHighDiff. | _ _Lg2]B- 1B21B-

Temperature T K31A T K31B

(Typical of 2) ; X

A 4 A 4
Initiation of closure of RCIC Initiation of closure of RCIC
outboard Group 4 valve 1E51-F008 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, Items 4.f and
Elem. Ref. RCIC System Isolation &

H-17148 H-17748 T cratore Toos ooy

H-17149 H-19828 — ——4Relays :snd R}?I(ll
are 4 v . ression Pool Area
H-17151 H-19831 erential Temp. - High

Revi ' Rev. 0 1713795 |




Trip System "A"

! Channel !
i A |
! I
I !
! I
! I
! I
: 1ES1- J
| N661A I
: MTU :
' I
| I
I 1E21A-

| K364C :
' L] »

| Trip Logic :
J Contacts Close , __L 1E21A- |
| |onHigh | 1 T K364C |
| [Temperature ' I
[ (Typical of 2) ' :
| )
' I
| I

Actuation Logic
FContacts Close l
on High | __ - 1B21B-
Temperature T K31A
(Typical of 2) '

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

i m
In order to maintain the

A NNRE RATCINRCHRLY
capability to isolate the

Trip System "B"

1E51-
N661B

MTU

1E21A-
K364D

Trip Logic

Actuation Logic

‘l~ 1B21B-

7 K3IB

A 4
Initiation of closure of RCIC
inboard Group 4 valve 1ES1-F007

Hon ADA

y line on high emergency

stem Isg

RCIC steam sup

area equipment cooler temperature, at least one channel 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-28

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

- Emergency Area Cooler
Revi Rev. 0 1/13/95

[




Trip System "A"

Channels
Al A2

Pump Room Heat Exchg. Room CUPS Room

A3

I
I
I
I
I
I
I 1G31- 1G31- 1G31-
I N662E N662A N662)
MTU
I
| 1C71A$ 1C71A$ 1C71A$
| K368A K365A K371A
| Trip Logic
_________ 1 1c71a

| " = K365A
I I L 1CT1A-

Contacts Open T K?768A
| i) L

emperature
| |cTypical of 6) $ JA7IB.
| K28
Actuation Logic
-

Contacts Open I

To Cause '

Actuation !

(Tvpical of 2) :

A 4

Valve 1G31-F001

Closure of Inboard Group 5 PCIS

In order to maintain the capability to isolate the RWCU system on high area

Trip System "B"

Bl

Pump Room Heat Exchg. Room CUPS Room

Channels

B2

B3

&

1G31- 1G31- 1G31-
N662D N662H N662M
MTU

1C7 1A$
K365D

lC71A$
K368D

1C71A$
K371D

Trip Logic
L 1c71A-

K365D

1C71A-

K368D

1C71A-
K371D

|

]
e
-

'
L
-

1A71B-
K65

Actuation Logic

for

1A71B- <+
K65 T

A 4

Closure of Outboard Group 5 PCIS
Valve 1G31-F004

.
n

temperature, channels in one of the following combinations must be either operable or
maintained in the tripped condition.

Elem. Ref.
H-16231
H-17817
H-17818
H-19811
H-19820

Al orBl
AND
A2 orB2
AND
A3 or B3

LFD-1-PCIS-29

Prepared By, 7

Revi

TS 3.3.6.1-1, Item 5.2
RWCU System Isolation

a Temperature - High

7

v. 0

1/13/95




Trip System "A"

r—{F— -y - - - — - - - - |
| Channels |
Al
| Pump Room Heat Exchg Room CUPS Room I
| l
| I
| I
| [1631- 1G31- 1G31- 1G31- 1G31- 1G31- | |
N661E N662E N661A N662A N661J) N662) I
| MTU| |MTU MTU| [MTU] [MTU |MTU |
| [ |
e L [
| 1G31- 1G31- 1G31- |
| N663E N663A N663J l
| MTU MTU MTU |
| 1c71/$ 1c711$ 1c71$ |
I K369A K366A K372A |
| l;l;r:p Logic |
| K366A ‘:" """""" |
ICTIA- = ,
| K369A T Contacts Open |
2CTIA- + On High Diff. |
I K372A 7 Temperature
I ) ‘;‘221813' $ (Typical of 3) l
Y < |
Actuation Logic
1A71B- "_,'5 aiahd- Contacts Open
K28 ( ~ = 4To Cause
E Actuation
Y
Closure of Inboard Group 5 PCIS
Valve 1G31-F001
Minimum Channel irements for m ility:
See Sheet 2 of 2 for statement of minimum channel requirements.
Elem. Ref. LFD-1-PCIS-30
H-16231 %léeset:;l (;)f 2
-17817 1-1 Item 5.b
g-i78 } 8 RWCU System Isolation
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
| [1631- 1G31- 1G31- 1G31- 1G31- 1G31- | |
N661D N662D N661H N662H N661M N662M '
| MTUl MTU [MTU MTU MTU [MTU
I [ 11 - | 1 1 l l |- J |
| 1G31- 1G31- 1G31- |
| N663D N663H N663M |
| MTU MTU MTU I
| 1C71A$ lC7IA$ 1C71A$ |
K366D K369D K372D I
| Trip Loglc |
| icna- LoD .
| K366D ':‘ ! |
1C71A- =~ !
| K369D T Contacts Open |
1C71A- + On High Diff. |
I K372D Temperature
I 1A71B- (Typical of 3) I
L_ K65 l
Actuation Logic
1A71B- +___.
K65 T ---ﬁ:‘gﬁf,io‘”“
E Actuation

Valve 1G31-F004

Closure of Outboard Group 5 PCIS

inimum | i
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 FD-1-PCIS-30 |
H-16231 AND Sheet 2 of 2
H-17817 A2 or B2 TS 3.3.6.1-1 Item 5.b
H-17818 AND RWCU System Isolation
A3 or B3 Area Ventilation Diff.
H-19811 Temperature - High
H-19820 Rev. 0 1/13/95




Trip System

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

Control |
| Switch l

| , :
| Trip Logic I
i |
I 1C41A-S1 E-----u-nn- - |
l : L
I X Contacts Open l

On Standby
| 1A71BK27 $ Liquid Control||
I Intition |
e e e e e -
Actuation Logic
1A71B- #_ .
K27 7 1 |Contacts Close
! - - {To Cause
;: 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 S5.c
H-17817 RWCU System Isolation
H-17818 Prepared By: /e 4SLC System Initiation

Reyi Rev. 0 1/13/95




Trip System "A" Trip System "B"
Pp———e T S T — e —
' Channels 1 :' 1
| Al A2 | | |
| 1B21- 1B21- | |
Nogia] \NosiC |1 |
I | | |
| 1B21- 1B21- | | |
| N681A| |N68IC
MTU| MTU | | |
[ I | | | |
| 1B21- 1B21-
N682A Nsszc | | l
I | | I
| | | I
| Bﬂ ':;'.'c% P o g
' } ¢ 1D
I -1 .
| Trip Logic 1T Trip Logic :
| JAnBL aed, o 1.: | ok 1a7B- L 1a71B- |
' XIB ' I KiC K1D
|
| | 1ATIS- I
| | |
Actuation Logic
1A71B-
K271
Closure of Inboard Group § PCIS Closure of Outboard Group 5 PCIS
Valve 1G31-F001 Valve 1G31-F004
In order to nmnwnthe aplbthty touolm theRW lym on low low
reactor water level, channels in one of the following combinations must be
either operable or maintained in the tripped condition.
Al and B1
OR
Elem. Ref. A2and B2 TS 33611, ltem 5.0

H-17810 H-19809
H-17811 H-19812
H-17817 H-19815
H-17818 H-19818

TS 3.3.5.2-1, ltem4.a
RWCU System Isolation
Reactor Vessel Water
Level - Low Low,

Level 2

Rev. 1 12/06/18

e ——




A

Channel

1B31-
NO79A

1B31-
N679A

MTU

K29

Trip Logic

Contact Opens On |
Reactor Steam Dome
Pressure - High 1A71-
(Typical of 2) K29
e oo om e wm e e e e b e e o wn e am e E— w- L
Actuation Logic
Contact Closes 1A71-
to Effect Actuation}- - - - - = K29
(Typical of 2)
Automatic Closure of SDC

Isolation Valve 1E11-FO09

Channel

B

1B31-
NO79D

1B31-
N679D

MTU

S

Trip Logic
Lian-
T K30A
|
|

1A71-
K30A

1A71-
K30

Actuation Logic

1A71-

K30

Automatic Closure of SDC
Isolation Valve 1E11-F008

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: éﬁéﬁ& Pressure - High

Reviewed By: Ao ’ ev. 0 1/15/95

[




Channels .
Bl

Al
1B21-
NOSOA/

1B21-

N680A

]
IA%
K6A

r—-—————-———-—-—-—-——-—-—-

Trip Logic
______ LA L
‘ 'I' K6A 1A71-
; K6B
Contac: Opens On | ]
Igio;‘uvel -3 | .
Zo | Qg S
ctuation Logic "~ 7" Actuation Logic ~
Coect Qoscs 1A7I 1A71-
10 Effect :‘gzn)nﬂm - M ik
Automatic Closure of SDC IAmlﬁc Closure of SDC
Isolation Valve 1E11-F009 Isolation Valve 1E11-FO08
Minimum Channel Requirements for S Juiti ')

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.

Aland Bl
OR LFD-1-PCI1S-34
Elem. Ref. A2and B2 TS 3.3.6.1-1, Item 6.b
H-17789  H-17818 | Note: This is not a PCIS function; however,itisan |75 3.3.5.2-1, Item 3.3
H-17790  H-19809 | SDC isolation function. Therefore, automatic RHR SDC System

H-17810  H-19812 | isolation capability of 1E11-FO09 is requi en Isolation, Reactor
H-17811 H-19815 | though it is not a PCIS valve. [ prepared By: Vessel Water Level -
H-17817  H-19818 Reviewsd By: Low, Level 3

TRM Rev. 113




Trip System
Channel

D11-K002
Pre-Amplifier

I

I

I

|

I

I I
D11-K604 I
I

I

I

I

I

Radiation Monitor

1

G11-NO79
Radiation Monitor

Relay

De-energizes

on Radiation |~~~ b11-
Level High Z13-K10

Actuation Logic

Contact Opens

to Effect =  {----- AER
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 |
Liquid Radwaste
Effluent Line
Elem. Ref. Radiation High
H-19533 Prepared By: ___%&___
H-19560 Reviewed By: L S6 Rev. 0 11/16/94




Trip System

D11-
N020B

D11-K619B
Ratemeter

| A Channels
I
I DI11-
| NO20A
I
| DI11-K619A
l Ratemeter
I
I
I Relay Energizes
| z:‘iﬁ:;}?n - & D11-KN020A
| (Typical 2 Places)
I
I
| Trip Logic
I
Contact Opens
| t&%g%c;n ............... D11-KN020A
I (Typical 2 Places)
l D11-KN020B

D11-KN020B

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,Ttem 1.a
Elem. Ref. Reactor Building Vent Stack
H-19559 Monitoring System
H-19596 Radiation High
H-19661 PreparedBy: _ POR
H-19662 Reviewed By: 9 26 Rev. 0 11/16/94




Trip System

| Channels B |
i I
- 1D11- |
| 066B |
|
| PREAMP |
1DI11- |
| K751A |
| RIS
| 1D11- |
| K615B |
oSy " '
| :mui . . Emu- ' I
| i® i TripLogic ¥ g |
T T T T e fommmmmTEEE ! |
e L Lipn-} Capn- L f
| " "IDI1A- T K9 : : K9 T ID11B- ¢ l
l ; vznra Vv o __ z12B |
| bemmeqeeed |
. Radiation Monitor
1 I
UMC I
| |(Typicalof2) ING62-
b e e e e k4|
Actuation Logic
me2- L ____] Contact Opens 1o
K4A,B T Effect Actuation
¥

Offgas Condenser and S

Initiates Closure of Main Stack Isolation Valve IN62-F527,

Drain Valves IN62-F030A

and B, Prefiiter Water Seal Drain Valves IN62-F111A and B,
and Holdup Line Drain Valve IN62-F086

In order to mamtain()ffgas Systcm 1solatlon capabihty ona Post-Treatmcnt Radlation Monitor upscale
condition, each channel must be functional or maintained in the tripped condition.

Elem. Ref.
H-17076 H-17133
H-17077 H-17134
H-17126 H-19558
H-17127

LFD-1-PRM-03

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

Prepared By: 44 [

Monitor Upscale

Reviewed By, 520, z)’ﬁ

TRM REV. 60




| A Channels B |
|
l
l 1D11- 1D11-\ |
0662 NO66B |
|
| PREAMP) PREAMP |
1Dl 1Dl 1
| K751A KI51A |
I RIS RIS l
| 1D11- 1D11-
l K615A K615B |
T R S !
| E'm“é D11 : 1 ;1%1- 1ID11B : :
) A ' ¥ - )
| O Zoal Trip Logic S Z128. ! |
b - TN |
) IDIIA- T K8 ! ' 1D11B-
: : :..zzz.A__T _________ T.-_Z.lza_ |
I Conta']ftsdpenon L""_"'" ‘‘‘‘‘ I l
Post- ent
I Radisﬁmonitor I
Downscale
| |(Typicalof2) IN62- |
L e e o o _ ks I
Actuation Logic
ve2- L ____ | Contact Opens 10
K4A,B T Effect Actuation
v

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 IN62-F086

In order to rnamtam()ﬁ'gas System isolation capabxhty ona Post-Treatment Radlat:on Momtor downscale
condition, each channel must be functional or maintained in the tripped condition.

Elem. Ref.

- H-17076 H-17133
H-17077 H-17134
H-17126 H-19558
H-17127

LFD-1-PRM-04

|

Prepared By

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

Reviewed By: Z : ;

TRM REV. 60




Trip System

o
oz

l

D11-K752A
Pre Amplifier

v

D11-K600A
Radiation Monitor
I
I

Relay Energizers
on Radiation _ N\ D11-KZ12A,C
Level High-High

(Typical 2 Places)

Contacts Open
to Effe;t L _Z D11-KZ12A, C
Actuation |

(Typical 2 Places)

D11-KZ12B,D

Deactivate Normal Range Off Gas Main
Stack Radiation Monitoring System.
Initiate Main Stack Post-Accident
Radiation Monitoring System.

Channels 611\
\wrz)

l

D11-K752B
Pre Amplifier

v

D11-K600B
Radiation Monitor
1

D11-Kz12B,D

Contacts Close to
Effect Actuation
(Typical 2 Places)

D11-
KZ12A

|
Trip Logic :
|
|

— — — __ D11-KZ12B,D

Realign Offgas Main Stack
Radiation Sampling Valves for
Accident Range Sampling

Minimum Channel Requirements for System Initiation Capability:
In order to maintain accident range monitoring automatic initiation capability due to a

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

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

LFD-1-PRM-05

ODCM 3-1, Item 3.a

Main Stack Monitoring
System, Noble Gas Activity
Monitor

Prepared by:

Reviewed by: Rev. 1

08/25/2016




Trip System

Channels
Al A2 Bl B2
B21 B21 B21 B21
NO91A NO091C N091B N091D
B21 B21 B2l B21 B21 B21 B21 B2l
N691A | N692A N692C | N691C N691B | | N692B N692D N691D
MTU MTU MTU MTU
Ell- i Ell- i Ell- i Ell- $
K79A K79B K80B
Trip Logic
Comaclmn] Loy L,
(Typical 4 Places)

| K79A | K798
Ell- Ell-

K80A K80B
ES1-
K2,K3,
K81,K85
Actuation Logic
Contact Closes .I. E51-
to Effect Actuation |~ -
T K81LKSS
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
Bl & A2
Bl & B2

LFD-1-RCIC-01

Prepared By: X losterirm.,. |
Reviewed Byvlisgn Zlithuo

TS 3.3.5.3-1, ltem 1
RCIC system
Reactor Vessel
Water Level-

Low Low, Level 2

TRM Rev. 113




Trip System

_______________________ —
I Channel Channel |
I A B |
I B21- B2I- |
| N093A NO095A |
| I
| B21- B21- B21-
| N693A N695A N693C |
| MTU MTU| |[STU |
I
E21- : : -

: K363A Trlp Logic K366A |
| 1 |
I TK363A |
I glontact l

onRWL  |ooooo.. L E21-
I High-Level 8 K366 l

ical
| aces) ES1- I
K49 |
| I
\- _
Actuation Logic
gcﬁgs;;:tt """" -I- B
Acmiicon T K49
|
\ 4
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.
——— LFD-1-RCIC-02
em. et TS 3.3.5.3-1, Item 2
H-17148 RCIC System
H-17152 Reactor Vessel

H-19823 Water Level - High,
H-44120 PreparedBy: RBQZ | Level 8 g

maewum=_)_:i__. Rev. 1 12/03/18




Trip System

|
:— Channel Chaémel |
A
I ES51- ES51- I
I N060 NO061 I
B e Logic Lk

| wih ) Trip Logic ; |
: : I

| ; Lest ;
I """""" - I NO060 : I
I E:ntact Opens E51- I I
| IStomgeTank | ____ AL No61 ! |

Water Level Low -

| (Typical 2 Places) I
I |
I I
I |

Actuation Logic
g:.mtact
osesto | ES1-
ig;f:ﬁon | K32
I
¥

Opens RCIC Torus Inboard and Outboard Suction Valves E51-F031 and
E51-F029, Closes Condensate Storage Tank Suction Valve ES1-FO10.

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.

LFD-1-RCIC-03

753.3.5.3-1. ltem 3

Elem. Ref.

H-17148
H-17152

RCIC System
Condensate Storage
Prepared By: i 9& Tank Level-Low

ReviewedBy: __{ D |Rev. 1 12/03/18




Trip System

Channels :
A B !
E51- E51-
N062A NO062B |
Level Level I
Switch Switch )
' . . | I
; Trip Logic | .
] : '
{ _______ _L Esi- ES1- i_,“; I
A -7 NO62A  NO62B |
Comact !
Closes on 1
High Level |
to Effect
e Est- !
ypical, K51 '
I
|
Actuation Logic
Contact 1
ClosesTo | o == .. E51-
Effect T K3l
Actuation |
l
!

Opens RCIC Torus Inboard and Outboard Suction Valves
ES51-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.

LFD-1-RCIC-04

1S5 3.3.5.3-1. item 4

Elem. Ref.

H-17148
H-17152

RCIC System
Suppression Pool
Water Level-High

Rev. 1

Reviewed By: g S8 ‘

12/03/18




Trip System "A" Trip System "B"
Channels ' Channels '
Ala Als A2a A2s Bls B2a B2s

I

|

I

I

I

|

I

I

|

|

|
hena
I K12A
I
1
I
|
[
l
I
|
|
I
I

Contacts
Open to
Cause
Actuation
(Typical
of 4)

@EEE
1C71A$
K12G

1C71A$
KI12E

1C7lﬁ$
K12C

'1c71$
| K12B

1C71$
KI12F

IC71A$ 1C71A-
KI2D 7 KI2H

De-energizes Division 1
Scram Pilot Valves

De-energizes Division 2
Scram Pilot Valves

! Trip Logic
| , .
l ! '
| ' |
| 1C71A--L 1C71A- 'L
I KI12B Ki2D
1C71A- 1C71A-
P KioF KI12H
l
I 1C71A- 1C71A-
| K14B,F K14D,H
______________ J
Actuation Logic
L -
Both divisions of scram T Il((IZZéAF
pilot valves must ! ’
de-energize in order to L 1C71A-
produce a reactor scram. =~ K14D,H

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:

TS33.1.1-1, Item 1.a
Reactor Protection System
Instrumentation

IRM Neutron Flux - High

Rev. 0 1/16/95




Trip System "A" Trip System "B"
) Channels ' Channels '
Ala Als A2a A2s Bla Bls B2A B2s

BEEE

1C51-

|

|

|

|

' &
1 { K601B

I [ ll Il 'I
i

|

|

|

|
| ' :
| ! I
| ! |
| ! |
| ! |
! | |
| ! |
| | |
| | I
| ! |
1 Ly |
1C71A-S 1C71A-D 1CTIA-S 1CT1A- | IC7TIASS 1CTIA-> 1CTIA- > ICTIA- I
I K12A KI12E K12C K12G : | K12B KI12F K12D K12H :
| |
L] L] I [ ] L] ‘
l |
! Trip Logic ! Trip Logic |
' ! | ! ' l
1 i ' | ' )
| 1 Contacts 1 [ : 1 ! I
T T N v iena-l 1, icnal 1cna- L !
| Ki2a Signal Kizc T , ki K12D I
1C71A- (Typical of 8)| 1C71A- I 1CT1A- 1C71A- i
I KE KI12G : I KI2F KI12H |
| |
I 1C71A- 1C71A- I, 1CT1A- 1C71A- |
: KI4AE K14C, G > K14B, F K14D,H I
— - - = —— - 1
Actuation Logic Actuation Logic
Contacts | ___________ 1 1c71a- — 1 1c714-
Open to T KI4AE B.oth divisions of scram T KI4B.F
Cause pilot valves must ! ’
Actuation 1C71A- de-energize in order to L 1CT71A-
(Typical K14C,G T produce a reactor scram. T KMD,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 an IRM inop signal, channels in one of
the following combinations must be either operable or maintained in the tripped condition.

AlAa or AlBor A2a or A2B
AND
BlA or B1B or B2A or B2B
Elem. Ref. CTERRRI T
H-17789 H-17792 Reactor Protection System
H-17790 H-17793 By: Instrumentation -
H-17791 Prepared By: IRM Inop
Reviewed By: Rev. 0 1/16/95




A2/B2

Channels

Trlp,S,yst_em "B’

A3/B3

A4/B4:

"|EachAPRM | o] — — — L — |
Provides - 3
: Input to All Tr lp I
Four Voter 1
" |Cards Loglc I
| I
I
. |Any Two — I
- |APRM Trips —
* | Will Trip the — |
! | Voter Card l 1 T
1'1(Typical of 4) | I - I
. ' 1C51- 1C51- . 1C51- 1C51- I
. . K617A K617C l : K617B K617D
: 2/4 Voter 2/4 Voter . 2/4 Vote 2/4 Voter
1 Module Module 1 Module Module I
1 R I | 1 I T
. r___l l . l l |
................ - ¢ e mm oww] e | |_ e
II II —_—,— e e e —
| ) |
| Actuation | | Actuation !
| | | 1
| | | |
Contact L 1c71A- ; .L -
Open tos CTT T ki AAE | Both divisionsof scram | - ————— -,- Il((l:ZéAF I
Cause ! ’ ! pilot valves must ! |
Actuation ____________ e 1C7 ] A- - J de-energize in Order to -l 1 C7 lA' - - _!
(Typical T K14C, G pr(:duce a reactor scrz:m. 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.

Al/B1 and A2/B2
Al1/B1 and A3/B3

H-17789 H-44705 A2/B2 and A3/B3

H-17790 H-44706 A2/B2 and A4/B4

H-17791 H-44707 A3/B3 and A4/B4 Prepared By:
H-17792 H-44708

H-17793 H-44712 Reviewed By:

LFD-1-RPS-03

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

Instrumentation - APRM
Neutron Flux - High
(Setdown)

% E{IM /

TRM Rev. 12




T e = e - T T =TT =TT = —
: NAN .
i np"
Trip System "A .. Trip System "B!".. |
. ) EFcirc 'Lo.op I ————————— - ; l
e Channels . |
I NOMAT T .
— :Al/Bl A2/B2 A3/B3  A4/B4: |
. SeeNote 1. L R N - '
] i
et DI
. I « Recirc Loop |
. : Recirc Loop  + Flow Xmitters
*{Each APRM | e e e e ] w Xmi N = 1 Tayinoun
t {Provides Tri TRecToor | il < 2 . ! SR
I {Input to All p , low Xmitters . Tr Ip. - - - e |
 [Fou Vot Logic |i== | EEt-'| 16
* [caras g : wer _ . {-“LCogic I
3 CEEE |
] - |
. Any Two | I
- | APRM Trips - }
} | Will Trip the |
1 { Voter Card l | ‘[
« 1 (Typical of 4) l
. 1C51- 1C51- ! | 1C51- 1C51-
v ___lxe17a K617C I K617B K617D I
[ 2/4 Voter 24 Voter | | l 2/4 Voter 2/4 Voter
1 Module Module . Module Module I
T T . | |
¢ + - - L ' | | | |
...... e s s s wm wm ¢ s s wm em . -— | |
. ! . 1
| Actuation | | Actuation |
| 1 | .
, Logic | I Logic |
! n o ! ) !
gg:l;ags e éfz 11\AE ] Both divisions of scram Le-——— ’i Il?ZIIBAF |
Cause ! ’ I pilot valves must ' ’ I
Actuation L ICTIA- | [de-energize inorder to L ICTIA- '
(Typical |~~~ """ —Kkuc G ¥ produce a reactor scram. -~ KI4D,H
: > r 3 '
of 4) . 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 APRM Simulated Thermal Power -
" High, channels in one of the following combinations must be either operable or maintained in
the tripped condition.
Al/Bl and A2/Bz Note 1: For the STP High function of an APRM to be
Al/Bland A3/B3  Crm ot e mwedteseRior T FD-1-RPS-04
Elem. Ref. Al/Bl and A4/B4 TS 3.3.1.1-1, Item 2.b
H-17789 H-44705 A2/B2 and A3/B3 Reactor Prot;ction S&stem
.. 7790 H-44706 A2/B2 and A4/B4 } Instrumentation - Simulated
g-};;g; gjﬁ;g; A3 /B3 and A4/B4 Prcpared By: —W% Thel’mal Power - ngh
- -447 View B;/Q%W/
H-17793  H-44712 Reviewed By: TRMRev. 12




.......................... —
| . " " . .
. Trip System "A . _| . Trip System "B!" ..
L e e o o — —— — — — -
| Channels !
i '
| lA1/B1  A2/B2 A3/B3  A4/B4.
|
[}
*|Each APRM |1 ] e e e L o ——
; P::vi o TI'lp | premm e sem - -
: ;nput \t/o All . I \ Tl‘ lp
1

‘|cares Logic |
; ¥
1 1
. |[Any Two —
+ JAPRM Trips —
; :,Vill T(r:ip :lhe ‘[ | I ]’

oter Car vt w
I |(Typical of 4) !
. yplc? > 1C51- 1C51- I . 1C51- 1C51-
: e K617A K617C l : K617B K617D

) 2/4 Voter 2/4 Voter 2/4 Voter 2/4 NVoter

1 Module Module | Module Module
i I | I | ) T
. ! | |

................ A |

Actuation

Contacts
Open to
Cause
[Actuation

(Typical
of 4)

Logic

L 1cma-
T KI4AE

L 1C71A-

T K14C, G

)
A

De-energizes Division 1

!
!
]
I
|
J
!
I
[
!
d

<

Both divisions of scram
pilot valves must
de-energize in order to
produce a reactor scram.

[y 3

Logic
1 1cn1a-
T KI14B,F

-+ 1C71A-

|
!
|
| Actuation
|
|
|

- K14D,H 77

4 - -

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.

Elem. Ref.
H-17789 H-44705
H-17790 H-44706
H-17791 H-44707
H-17792 H-44708
H-17793 H-44712

Al/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

LFD-1-RPS-05

TS 3.3.1.1-1, Item 2.¢
Reactor Protection System

Prepared By:

Reviewed By:

Mo

Instrumentation - Neutron
Flux - High

TRM Rev. 12




; Provides -
Input to All l
! 'Four Voter l .
" [Cards | ) I
1 I I I
1 i
. |Any Two — |
« | APRM Trips —
* | Wil Trip the — |
I | Voter Card 1 I
! [(Typical of 4) I i
. . 1C51- 1C51- . 1C51- 1C51- I
. e K617A K617C I . K617B K617D
. 2/4 Voter 2/4 Voter i 2/4 Voter 2/4 Voter
| Module Module I Module Module l
! f I I 1 I T
: e l . | | |
...... Rt SRR R B | o

| . | | . |

| Actuation ! | Actuation !

[ 1 | | : [

| Logic ! | Logic |
Contacts | L _____,L ic7ia- | — . oL 1c71A '
Open to - KI14A E Bpth divisions of scram -~ K14B.F |
Cause ! ’ ! pilot valves must ! ’ |
Actuation| _ _ _ _ _______ L ICTIA- J' de-energize in order to - IC71A- -«—— _J
(Typical ™ KI14C, G pro‘duce a reactor scrz:.m. —— K14D,H
of 4) ! I :

Y. 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 Inop, channels in one of the
following combinations must be either operable or maintained in the tripped condition.

A1/B1 and A2/B2
Al1/B1 and A3/B3

Elem. Ref. A1/B1 and A4/B4
H-17789 H-44705 A2/B2 and A3/B3
H-17790 H-44706 A2/B2 and A4/B4
H-17791 H-44707 A3/B3 and A4/B4
H-17792 H-44708
H-17793 H-44712

P

LFD-1-RPS-06

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

Prepared By: —%ﬁg_
Reviewed B»‘%_Ji

Instrumentation - APRM
Inop

TRM Rev, 12




- Trip System "A"

Trip System "B"

De-energizes Division 1
Scram Pilot Valves

I I
, Channels » Channels |
| |
I 1
' Al A2 5 Bl B2
I 1C31- IC31- I TC31- IC31- '
I K617A K617C Iy K617B K617D |
[ 2/4 Voter 2/4 Voter | I 2/4 Voter 2/4 Voter I
Module Module I Module Module I
: l | : j I
| 1c71a- 11 1c71A-!
1C71A- K126 1 1C71A- C12H |
I K12E I K12F
I I
| |
I I
l1c71A- 1C71A- : Fic71Al 1C71A- ,
I K12A K12C ; I KI2B K12D :
I |
. L ' L L] l
I Trip Logic ) Trip Logic |
I ' . | I ' ' |
| ] Contacts | | 1 !
1 t ]
| Open on Iy 1
| 1C71A-L_ |Voter Module enaL | 1c714- L lC71A--|- !
| Ki2A Trip (Typical| K12C 1, KB K12D i
1c71A- - (of®) 1C71A- |, ICTIA- ICT1A- :
I Ki12E K12G : I Ki2F KI12H |
| I
I 1C71A- 1C71A- Iy IC71A- 1C71A- I
| K14A,E K14C, G > K14B, F K14D,H |
— e e = - — - — T, J
Actuation Logic Actuation Logic
Contacts | ______ _____L1cna- — 1 1cnia-
Open to T KI14A.E Both divisions of scram - KI14B.F
Cause ! ’ - pilot valves must ! ’
Actuation 1C71A- de-energize in order to o 1C71A-
(Typical K14C,G T produce a reactor scram. T KI4D,H
of 4) : :
A 4 h 4

De-energizes Division 2
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.

Elem. Ref.

H-17789 H-17792
H-17790 H-17793
H-17791 H-44712

Al or A2
AND

LFD-1-RPS-07

TS 3.3.1.1-1, Item 2.¢

Bl or B2

Reactor Protection System
Instrumentation -

Prepared By: _AL)%
Reviewed By%&.

APRM Two-Out-of-Four
Voter Circuit

TRM Rev. 12




i HMAMN .
F Trip System "A _-l ..Trlp.S.ysts:m "B".. I
B iy A ]
| Channels . |
| A2/B2 A3/B3  A4/B4: |
I 1C51- |
, L {_ K615B i |
X - .
I ! B , . |
‘[EachAPRM |— — — — — | —— | |
provides | - 1M 1" - =---- L - - == -
' Input to Al : Tl'lp |
! |Four Voter | ' .
- |Cards | Logic I
; X |
| | |
. [Any Two —
- | OPRM Trips |
* | Will Trip the [ |
! | Voter Card [ 1 ‘ I
I | (Typical of 4) I I
. K617 K617C | K178 K617D l
. 2/4 Voter 2/4 Voter : 2/4 Voter 2/4 Voter
! Module Module I Module Module I
. 1 I I i ] }
-] ! . | | |
....... U — R
| : —_—— e e — — — ]
| . | . |
| Actuation | | Actuation !
. Logic | , Logic |
I | I |
Contact L 1 icna- o 1 1cna-
Opento 7T KlaE | |Both divisions of seram * Ki4B,F |
C gt -
A:?::tion ____________ 4 1C71A- ‘_J' energize in order to L 1CTIA- |
(Typical T K14C,G produce a reactor scram. ~ K14D, H
of 4) ' '
h 4 A 4
De-energizes Division 1 De-energizes Division 2
Scram Pilot Valves Scram Pilot Valves

A1/B1 and A2/B2
A1/B1 and A3/B3

Elem. Ref. Al/Bl and A4/B4
H-17789 H-44705 A2/B2 and A3/B3
H-17790 H-44706 A2/B2 and A4/B4
H-17791 H-44707 A3/B3 and A4/B4
H-17792 H-44708
H-17793 H-44712

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.

LFD-1-RPS-07a

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

Prepared By: i;_ﬁ J

Reviewed Bw

Instrumentation - OPRM
Upscale

TRM Rev.. I~




Contacts
Open to

Actuation
(Typical
of 4)

|
i
I Bl
i
;
L
I
'
|
1B21- 1B21- . 1B21- 1B21-
N678A N678C | ' N678B N678D
MTU MTU % MTU MTU
' ! I I ] ]
L
1c71$ 1c71$ » 1c71,$ 1C71A$
K5A K5C | KSB KSD
. . ] ) [
Trip Logic 1 Trip Logic
: ntacts \ i I '
\  |OpenonHigh| ' 1 '
IC71A--L__%§:ZMSM Liona 1, 1C71A- 1cn1a-L
K5A Prosere K5C 1 K5D
(Typical of 4) I,
1C71A- ICTIA- 1, ICTA- 1C71A-
KI4A,E K14C, G || KMBF K14D,H
s - - - Gy E G - G G - GE oG oy G l s s G M o Gr G G G) - - aEE G o .-
Actuation Logic Actuation Logic
L 1c71a- 1 1cna-
""""" T KMAE gi?(t)ltl S’er?ﬁu‘s’f“‘“ T KWMB,F
1C71A- o de-cnergize in order to L ICTIA-
K14C,G T produce a reactor scram. -~ KI14D,H

Trip System "A"

Channels

1B21- 1B21-
NO78A NO078C

Trip System "B"

]
Y

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.

Elem. Ref.

H-17789 H-19809
H-17790 H-19812

H-17791

H-17792 H-19818

H-17793

H-19815

Al or A2
AND
Bl orB2

LFD-1-RPS-08

TS3.3.1.1-1, Item 3
Reactor Protection System

Prepared By:

Reviewed By:

Instrumentation - Reactor
Vessel Steam Dome Pressure

ev. 0 1/16/95




Trip System "A" Trip System "B"
________ 1 TR
| Channels | | Channels |
| Al A2 | BI B2
| /iB21\ - 1B21- | | /1B21: |
I NOSOA NO80C I | NO80OB |
| | | |
I 1B21- 1B21- I 1B21-
N680A N680C | N680B |
| IMTU MTU | | IMTU |
S o S |
| | | |
I 1C71A- 1C71A- I 1C71A- -
K6A K6C | K6B |
| Trip Logic | | Trip Logic I
1C71A- 'L- - . {Contacts 1 1C71A- I 1C71A- 1 L 1C71A- I
Kea 1 [opemonf T gec | K6B 1 T KéD |
] Low Rx. ] 1 |
| Water | | |
1C71A- Level 1C71A- 1C71A- 1C71A-
I KI4AE (Typical K14C,G I K14B,F K14D, HI
— e e— —o-i-4)=—' ommms s oess  cusd L ———————— vl
Actuation Logic Actuation Logic
Conlt‘a::;s L se==- -Ié-(lz g};’A‘é‘-% B_oth divisions of scram -,'L- II((I:ZIIBAI-’
Canse ! pilot valves must ' ’
Actuation IC7T1A- de-cnergize in order to L 1C71A-
(Typical KH4C,G ™ produce a reactor scram. - KM4D,H
%) i i
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
Elem. Ref. BlorB2 LFD-1-RPS-09
LEERREA
H-17790 H-19812 System Instrumentation
H-17791 H-19815 Prepared By: Reactor Vessel Water
H-17792 H-19818 . ] A Level - Low, Level 3
H-17793 Reviewed By St L.l ical, Rev. 0 1/16/95




Trip System "A" Trip System "B"

Channels | —
*The "Top Left" limit switch sets in
all "A" and "D" MSIVs have switch
contacts in both trip systems.

A‘ZA A‘213 Azc Azo H BlA BIB B‘lc Blln

\ 1 t |
\ ~ \ Y ~ Y ~ LY A I
N ' N

Ala AlB Alc AID

- Trip Logic :

1C71A- 1C71A- - - - Ownlf C7IA IC71A 1C71A- C'llA 1C71A- 1C71A-
K3A 'l K3E l MSIVS T ]' K3B I l TKBD ]' K3H b
I ) <90% ' ' ' l j
| 1C71A- |Open 4 | 1c71A- 1C71A- 1C71A- |
K14A,E gyg;“ K14C, G KI14B, F K14D,H
- _ — _ _ s < __1
Actuation Logic Actuation Logic
1C71A- L — L 1cna-
TTTTTXA &‘fq'- B_othdmsmns of scram T KI4B,F
! pilot valves must !
ICT1A- &+ de-energize in order to 2+ ICNA-
K14C,G ™ produce a reactor scram. -~ KMD,H
] )
: 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 Main Steam Isolation Valve closure,
channels in one of the following combinations must be either operable or maintained in the

tripped condition.
(Alaor AlB) and (Alc or AID) (Bla or B1B) and (Bic or Blp)
OR AND
(A2A or A2B) and (A2c or A2D) (B2A or B2B) and (B2c or B2D)
Elem. Ref. LFD-1-RPS-10
- - TS3.3.1.1-1, Item 5
?I.i;;gg g.};g?g Reactor Protection
H-17791 H-17816 repared By: Stglin o). sl Isgs,tens\ Insu'umfngatlon -
H-17792 H-17943 ain Steam Isolation
Reviewed By: _@J&.ﬁf Valve - Closure
i ev. 0 1/16/95




Trip System "A" Trip System "B"
———————— 1 ——— = — = =
Channels | | Channels |
Al A2 | Bl B2 |
| | /icns |
| \NosoB

| | |
1C71- 1C71- | | 1C71- 1C71- |
N650A N650C | N650B N650D |
MTU MTUl | MTU MTU| |
: : I : E : I
lC71A—$ $1C71A- I l 1C71A-$ $ 1C71A—I
K4A K4c | K4B K4D |
Trip Logic I | Trip Logic I
1c71A- Lo L icna | 1cna- L 1 lC71A-I
K4A ¢ K4C K4B | KD |

] t l ] ]
1C71A-$ $1C71A- I 1C71A-§ $1C71A I
I K14AE K14C,G I K14B,F K14D, HI
—_—— — — —— — — L e e e e e —

Actuation Logic Actuation Logic
F--- - -é% }-ﬁ% Both divisions of scram i ;?Z;A;
! pilot valves must ! ’
1C71A- o de-energize in order to L 1C71A-
K14C,G ™ produce a reactor scram. — K14D,H

[
A 4

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-17790
H-17791
H-17792
H-17793

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

Al or A2
AND
B1 orB2

LED-1-RPS-11

TS3.3.1.1-1, Item 6
Reactor Protection
System Instrumentation
Drywell Pressure - High

Rev. 0

1/16/95




Trip System "A"

Channels
A2

1C11-
NO13C

Al

1C11-
NO13A

1C7lA-$
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

$ 1C71A-
KID |

Trip Logic Trip Logic I
1CT1A- }_--- L 1o71a 1C71A- i -_,‘: 1C71A-|
KIA K1C KIB 1 i KD |
1C71A- 1C71A- I 1C71A- 1C71A-|
| x1saE K14C,G | K14B, F K14D, H|
—_—— — —_—— — - — S —
Actuation Logic Actuation Logic
Contacts | 1C71A-_ L — 1 1cna-
Open to KI4AE T Both divisions of scram T KI4B,F
Cause . pilot valves must l
Actuation 1C71A- 1 de-energize in order to 4 1C71A-
(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
B1 or B2
LFD-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&j Rev. 0 17/16/95




lC7lA-€
K1A

.z

Trip System "A"

Channels
A2

Al
1Cl1-
NOGOA

1C11-
N660A
Level

Switch

Trip Logic I

Trip System "B"

e

1C7lA-$
K1B
I

Contacts
1C71A- _-,E. -- {gg;ﬁl on i 1C71A- | 1C71A- i _J; 1C71A- '
KIA Scram ' KiIC | KIB | I KD |
I Disch. I l l
1CT1A- Holume IC71A- 1CT1A- 1CT1A-
| k14 E (Typical K14CG | K14B,F K14D, H|
L —— SE— com— ug)_—— e s e— el L e S GeEE G CTTEe GENNe I st el
Actuation Logic Actuation Logic
Contacts | _ _____ 1c71a- L — L 1cna
Open to K14A E T Bpth divisions of scram -+ 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) : !
\ 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 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 or B2 LFD-I-RPS-12
TS 3.3.1.1-1, Item 7.a
Reactor Protection System
_ ntation - Scram
Disc e Volume Water

Prepared By L’&_M

Reviewed By:

Level - High, Resistance

(>4
% /i z', ( Temperature Detector
' Rev. 0 1/16/95




Trip System "A"
C T T T TChannels [BeTvim s imwewssr] Chs
Channels [o o e
in each trip system.
AlA AlB A2A A2B BlA BIB
TSV#l TSV#2 TSV#3 TSV#4 TSV#] TSV#3
IN3O-F 003 IN30-F006 IN30-FOO7 IN30-FOO8 IN30-FOO5 1NN31-FOO?

1C71-
NOG6A

1CT1A-
Kios

1 | RPS-18.

Trip System "B"

Channels

T_X* T 5

1C71A-
K14B,F

Actuation Logic Actuation Logic
Contacts 1c71A-_L — 1 icna-
"""""""" Both divisions of
Opeato | KI4AET | pilos “Ihmmf_‘m -5- KB, F
Eam 1ICT1A- L energize in order to A ICTIA-
(Typical { KMC.GT produce a reactor scram. - K14D, H
f4 ' '
ere) — ¥
De-energizes Division 1 De-energizes Division 2
Scram Pilot Valves Scram Pilot Valves

Minimum Channel Requirements for System Initiation Ctpgb#gzz
In order to maintain the capability to scram the reactor on top Valve closure, channels

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 B2a and B2B
H-11470 H-17791

TLFD-I-RPS-14 |
TS 3.3.1.1-1, Item 8
Reactor tion

H-13445 H-17792 Prepaed By: A<2.C_

Instrumentation -

H-17789 H-17793
H-17790

mmagM_
B 7

System tati
urbine Stop Vaive -
Closure

“{M Kev. 66




Trip System "A"

I Channels
Al A2

I
I
I
I
I
I
I
1C71A- 1C71A- I
I
I
I
I
I
I
I
I

I
I
I
|
I
I
l
| K8B
I
I
I
I
I
I
I

B1

1C71-
NOO5SB /cvar
IN30-
Fo10

1C71A- 1C71A-
K8A K8C K8D
Trip Logic Trip Logic
Contacts open on low
----- TCV wip oil pressure
(typical of 4).
- === r-————= [-———- A
- 1C71A- | | 1ICTIA- == = ICTIA- |
Ksc | J  KsB KsD |
n T n
_____ | b= F———— |
1C71A- 1C71A- 1C71A- 1C71A-
KI14AE K14C,G KI14B, F K14D,H
am—— S — E— —— — —— ——— — A——— — —— L I ar— —— —— m—— R d A N— —— ———— —
Actuation Logic Actuation Logic
Contacts | ______ 1C71A-_L — 1 1cn1a-
Open to K14A,E T B.oth divisions of scram T KI4B, F
Cause ! .| pilot \_'alv.es must de- !
Actuation 1C71A- L energize in order to 4 ICTIA-
KTypicaI K14C,G T produce a reactor scram. — KI14D,H
of 4) ! !
A A 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 Turbine C

Channels

B2

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

W N |

LED-1-RPS-15

tripped condition.
e Al or A2
AND
Bl or B2
Elem. Ref.
~ H-11470 H-17791
.. H-17789 H-17792
H-17790 H-17793 Prepared By:
Reviewed By:

N

TS3.3.1.1-1, Item 9
Reactor Protection System
Instrumentation - Turbine

Control Valve Fast Closure,

Trip Oil Pressure - Low

TRM Rev.

[4)




Trip System "A"

Reactor Moc?e Switch S1

_______

Contacts

Mox

n When

de Switch
In Shutdown
(Typical of 2

Sets of
Contacts)

Trip System "B"

Scram Pilot Valves

Scram Pilot Valves

Actuation Logic Actuation Logic
8;2::;5 Both divisions of scram
Cause pilot valves must
Actuation] =~ " ] de-energize in order to
(Typical ! produce a reactor scram.
of 4) ; ’ 1
]
1IC71A- = - L 1cna 1c71a- £ L cna-
K15A ! K15C K15B + KI15D
bemmm e e \ bemeem e :
v v
De-energizes Division 1 De-energizes Division 2

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.

H-17786
H-17791
H-17792
H-17793

FD-1-RPS-16

Prepared By: _éft__w

TS 3.3.1.1-1, Item 10
Reactor Protection
System Instrumentation
Reactor Mode.S.witch -

Reviewed By SUuZ L. Atecf

Position
ev. 0 1/16/95




Trip System "A"

Manual Scram Pushbutton 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] =" \ de-energize in order to
. ' produce a reactor scram.
g}}};‘cal E 3 7 Y
]
1C71A- -_I-;- i i 1C71A- 1C71A- i ;L_ 1C71A-
K15A 1 KI15C K15B + KI15D
L ocmeen e ; Lmmmmme mmeeee ;
v 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

LFD-1-RPS-17

TS 3.3.1.1-1, Item 11
Reactor Protection

Reviewed By:m_-‘/ﬂ((

Prepared By: ‘é&q_w System Instrumentation
Manual Scram

Rev. 0 1/16/95




Trip System "A" Trip System "B"
e - = = r--—--- - -
- Channels | Channels I
i Al A2 I Bl B2 I
| I I 1C71- I
| | l NO003B |
| e |
I I I
| 1C71A- IC71A- | | 1IC71A- 1C71A- I
K9A . KoC l K9B . K9D I
| Bypass Logic | l Bypass Logic |
I o e e s Bt l o e Voo B
See LFD-1-RPS-14, LFD-1-RPS-15. | l See LFD—l-RPS-l;S, LFD-1-RPS-15. |
T
bl | Do |
Ll | L1t
' P = -t = N
l | | Ticria- | 1C71A- | | Ticra. |
! | K9C | | K9B | | 1(12479]6‘ |
1c7m-é élCﬂA- | | 1C71A-§ $ 1C71A- |
K14A.E K14C,G I K14B, F K14D, H
oy e o —— —— — — — — — —— — l b — e o —— —— —— —— — I
Actuation Logic Actuation Logic
Contacts | _____ ] IcT1A- L — L ic7ia-
Open to KI4A,E T B.‘]’“‘ d';”s“’“s °f;°“‘"‘ T KIU4B,F
Cause ! pilot valves must de- !
A ctuation 1C71A- energize in order to 1L 1C71A-
(Typical K14C,G T produce a reactor scram. - 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 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
BlorB2 LFD-T-RPS-I8
1 TS SR 3.3.1.1.11
Elem. Ref. . - Reactor Protection
7 H-17789 H-17790 Prepared By: System Instrumentation
H-17791 H-17792 Bypass, Items 8 & 9
H-17793 Reviewed By: | ev. 33




Trip System "A"

Channels
Al A2

1C71- 1C71-
K10A K10G

Trip Logic

__________ 1C71-
K10A
1C71-

KI10F

|

Contact closes |
to cause actuation ]
|

|

(Typical of 4)

Actuation
Logic

I

v
Trips Recirc Pumps "A" and
"B" Via Division 1 Breakers

CB3A and CB3B

T 1C71-
~~._ K10D

-
-~

h 3

Trip Logic

1C71-
K10G

[
0
~3
[
L]
D M EE D S R S G W S MY MmN EE o e e e e EE e .

Actuation
Logic

y
Trips Recirc Pumps "A" and
“B" Via Division 2 Breakers
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,

Elem. Ref.

H-13445
H-17789
H-17790
H-17822

Al and Bl
OR |
A2 and B2 LFD-1-RPT-01
TS33.4.1al
EOC-RPT, TSV

CLOSURE

Prepared By: :
Revj

Rev. 0 1/16/95

C/



Trip System "A" Trip System "B"

I
I Challnels | | Channels :
I i I :
| Al A2 L B2 ;
| | { |
| | I |
| | | {
i I { i
| 1 I i
I I | |
1 | | I
I | | t
1C71- 1C71-N 1C71s |
' K8A K8C -~ ! K8D
{ ~k | 1
I . . . . I
: Trip Logic . Trip Logic :
: __________ 1C71- : : o 1C71- :
' : en- o o Kac .
i ! K8B A ¢~ """ mmmemmo ' ]
: Contact closes : : | :
10 cause actuation | ! |
b [(Typical of 4) ! | | |
| o o o o o L _ - - - | o o e e e o - o i
R - - -
| |
| |
Actuation Actuation
Logic Logic

1 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
Eler. Ref. A2 and B2 LFD-1-RPT-02
H-13444 TS3.34.1.a2
H-17789 EOC-RPT, TCV FAST
H-17790 Prepared By: 7. HCLOSURE.
H-17822 Reyiggle Rev. 0 1/16/95




Trip System "A" Trip System "B"
= —=--= —Es s === et
! Channels . Channels
Al A2 1! BI B2
I : |
I /1B21- 1B21- I 1 /1B21- 1B21-
1\NO91A NO09IC i I1\N091B NO91D
! I
| : I
: 1B21- 1B21- 1B21- 1B21- | 1 : 1B21- 1B21- 1B21- 1B21-
I N691A N694A N691C N694C | | Né691B N694B N691D N694D
'IMTUT [STU| IMTUl |STU| ¢ | IMTU |STU| MTU] [STU
! : A : :
' t 1 : I I ]
1
: 1E21A-$ lmlé .| I rm===- $ 1E21A- 1Ezu$
| K616A K616CC” "Ty-L ; K616B K616D
! Trip Logic !+ .t Trip Logic
v L 1E21a- ;! v T L A
I ! ]: K616A ;! | K616C
| | | ' :I:
| 1
I | 173 U 1 .
1E21A-
! : Keles T T k616D
| ! '
! ! ; :
i Contact Closes
On Low Level 2 1B31- 1B31- 1B31- 1B31-
I Signal (Typical of 4) K43A K43C K43B K43D
b o o o o o we e e e A e Em e e oas b an e e e e e e me Ee G G e oe E e s e
Actuation Logic Actuation Logic
e3- L i831- L1 | (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, Gosenen.
Reviewed By—KM Wkbins

Level

TRM Rev. 6




Trip System “A”

Trip System “B”

\ - " """-">">”">">”"”"”"~"="~""”"”""”7= I r--r———"~>""~>"~"">""~"""""""™"""™"""7"7/"7/777 |
l P! |
| Channels L Channels |
l P! |
1 Al A2 P B1 B2 |
|- - P : : |
| 1821 (1821 Lol ‘1821 ,
| \N120A \N1224/ | l N1208 N1228 |
|| , P! |
Il 1B21- 1B21- 1B21- | I 1B21- 1B21- 1B21- I
Il N620A | N642A N643A | | I N620B | N642B N643B | I
: MTU STU MTU | | : MTU STU MTU \ |
T
| i |
I ! | i Lo
l P! |
[ 1C11- 1C11- | | 1c11- |
SV e 1C11
I K3A K38 | i o k4B |
So ]
| I !
. . I ~ - 1 . . I
, Trip Logic .1 . Trip Logic ,
' ] P |
e o el |
o T N |
[ | 1 - - -I----I------: 1C11- |
L el P! ke |
L : P! ! !
L | | : ! !
: Contact Closes on | | |
miomzsant | w1 .
| i K43A kazc | | K438 ka3p |
| |
l P! |
l P! |
l P! |
L - e ] - —_————————
Actuation Logic Contact Closes Actuation Logic
. _ _|toCause \ ,
i : :- Actuation | |
: 1 : (Typical of 4) : :
1B31- - 1B31- - ~L 1B31- - 1B31-
K43A Ka3C T 7 K43B 1 K43D
| : ! :
v v \ 4 \ 4
Trips ASD “A” Breaker Trips ASD “B” Breaker Trips ASD “B” Breaker Trips ASD “A” Breaker
Mini ot | Requi for s 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.
Aland Bl
OR LFD-1-RPT-04
A2 and B2
Elem. Ref. TS3.3.4.2.b,

H-17860 H-19822
H-17861 H-19825
H-17902 H-42173
H-17903

Prepared by:

ATWS-RPT, Reactor Steam Dome
Pressure-High

Reviewed by:

Rev. 1

08/29/2016




Trip System "A" Trip System "B"

!
A

Channels oo Channels
] { :
Al Az | | Bl B2
| |
I I 1C71-
| " NO0O3B
| |
| I
| I
1C71A° 1C71A- | i 1C71A- 1CT1A-
K9A K9C | I K9B K9D )
Bypass Logic Lo Bypass Logic
Cqmcts close on ‘ TCon.tacts close on : ! N WC:nucct:u cwlo.:e ‘:: fmt; cloa:‘clm
FE‘L%%EE:%‘:'FVI‘)- =] cno“i'”;.'e‘;i‘{ L‘;"[l;-el ] _ ! "‘ Fast é?{n;kr;s.sls;e Lrvf)- "— mom‘ips;%‘lunﬁ.

] ] ] 1
1C71A-1, ‘ 1C71A-#| ,).2 IC71A- | ,J*l, 1C71A-

K8A 7 K10A % , KgD K10D
1C71A- 1C71A- 1C71A- 1C71A-
K8B %‘-—J KIF £ /| | "‘—"’;{:_KSC % K10G
Conact e sbove | o ICT14- o LT cTa
28% power fo enable K9B I | K9C
Ly | recirc pump trip. 1C71A- - i 1C71A-
(Typical of 4.) — K9A I | K9D
| Actuation - | Actuation
- Logic Logic
i i
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
TSSR 3.34.12
Elem. Ref. A EOC-RPT Instrumentation

Bypass Below 28 Percent
Power

"H-13444 H-13445
H-17789 H-17790

H-17822 TRM Rev. 23




1C32-
K624A

AU

1C32-
K1A

[Contact Closes|
on High Water F
Level (Typical
of 6)

Trip System

Channels

B

Initiation of trip of main turbine and
both reactor feed pump turbines

=]

l
|
|
|
|
1C32- 1C32- I
N004B N004C i
i
1
|
i
1C32- 1C32- I
K624B K624C |
AU AU |
I
I
|
I
|
1C32- 1c32- !
KIB K1C i
|
i
|
Trip Logic !
I
|
1C32- 1C32- |
KIB Ki1C I
1C32- 1C32-
KIC KI1A :
; :
: Initiation of trip of main turbine and
; 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.

- Elem. Ref.

H-17842
H-17845

Aand B
OR
Band C

LFD-1-RWLH-01

TS 3.3.2.2
Feedwater and Main Turbine

OR
AandC

Trip High Water Level

Instrumentation

Rev. 0 1/16/95




Trip System "A" Trip System "B"
ettty A Tl st |
! Channels P Channels ,
Al A2 1! Bl B2 1

|

I - I
I /1B21- 1B21- 1 1 {1B21- 1B21- I
I \NO81A NO8IC i 1\NOSIB NO81D |
| | |
| | | :
|[1B21-| [1B21-| [1B21-| [1B2r- | | : 1B21-| [1B21-] [1B21-] [1B21-] |
|| N681A| IN682A| |NesiC| {Nes2c| ! I N68IB| | N682B| |N68ID| |N682D| |
 IMTU STU MTU STU :  IMTU TU MTU S :
l : Ly : L
I ] ] I I ] ] I
: S ey !
I 1AT1 AT | I | 1ATE 1A71°

KI1A kicrm 4 KIB KI1D !
! . | \'\\ | . . 1
! Trip Logic  + ~~1_ Trnp Logic .
| L am 1 ! b ><ad 1a71- Lian- |
| '-—-—-=|_K1A- T&n~ " F-bk-—- T k1C T KID I
' | . } K1B P! ! : |
Lol S : L EECE :
I ' H I !
lContactOpens ' ! I I
On Low Level 2 ! !
liSignal (Typical of 4) 1cs$ ! 1g%$ i

- I
o k¢ _ _ _ _ _ _ Ve L ___._ I
Actuation Logic Actuation Logic

‘ (Typical of 2)

1C61-
K76

Initiation of Unit 1and 2 SBGT Trains
"A" and "B" and Isolation of the Inboard
Sec. Cont. Isolation Subsystem

y
Initiation of Unit 1and 2 SBGT Trains
"A" and "B" and Isolation of the
Qutboard 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.

Elem. Ref. Al and Bl LFD-1-SCIS-01
H-17053 H-17810 H-19815 OR TS 3.3.6.2-1, Item |
H-17104 H-17811 H-19818 A2 and B2 Reactor Vessel Water
H-17804 H-19809 H-27761 Prepared By. = evel-Low Low, Lvl.2
H-17805 H-19812 H-27767 Revi R0 /19754




Trip System "A" Trip System "B" ~_ _
e p VT ST T |
| Channels P Channels |
: Al A2 ', Bl B2 |
! | |
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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.

HATCH UNIT 1 TRM T 12.01 Revision 1



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,
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Yes
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EITHER
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No
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Y

SSC Required Actions,
OR
Continue to next step.

upported SSC pa
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ultiple systems?
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No
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EITHER
consider a Loss of Safety Function
exists, AND perform Supported
SSC Required Actions,
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No s Supported SS
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ccident analysis?
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\ 4
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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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CHAPTER 2

LIQUID EFFLUENTS

2.1 LIMITS OF OPERATION

The following Liquid Effluent Controls implement requirements established by Technical
Specifications Section 5.0. Terms printed in all capital letters are defined in Chapter 10.

211 Liquid Effluent Monitoring Instrumentation Control

In accordance with Technical Specification 5.5.4.a, the radioactive liquid effluent monitoring
instrumentation channels shown in Table 2-1 shall be OPERABLE with their alarm/trip setpoints
set to ensure that the limits specified in Section 2.1.2 are not exceeded. The alarm/trip
setpoints of these channels shall be determined in accordance with Section 2.3.

2111 Applicability
As shown in Table 2-1.
21.1.2 Actions

With a radioactive liquid effluent monitoring instrumentation channel alarm/trip setpoint less
conservative than required by the above control, immediately suspend the release of radioactive
liquid effluents monitored by the affected channel, declare the channel inoperable, or change
the setpoint to a conservative value.

With less than the minimum number of radioactive liquid effluent monitoring instrumentation
channels OPERABLE, take the ACTION shown in Table 2-1. NOTE: One instrument channel
may be inoperable for up to 6 hours to perform required surveillances prior to entering other
applicable ACTIONS. Otherwise, restore the inoperable instrumentation to OPERABLE status
within 30 days and, if unsuccessful, explain in the next Radioactive Effluent Release Report, per
Technical Specification 5.6.3, why this inoperability was not corrected in a timely manner.

Entry into an Operational Mode or other specified CONDITION shall be made if, as a minimum,
the requirements of Technical Specifications LCO 3.0.4 are met.

2113 Surveillance Requirements

Each radioactive liquid effluent monitoring instrumentation channel shall be demonstrated
OPERABLE by performance of the CHANNEL CHECK, SOURCE CHECK, CHANNEL
CALIBRATION, and CHANNEL FUNCTIONAL TEST operations at the frequencies shown in
Table 2-2.
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2114 Basis

The radioactive liquid effluent instrumentation is provided to monitor and control, as applicable,
the releases of radioactive materials in liquid effluents during actual or potential releases of
liquid effluents. The Alarm/Trip Setpoints for these instruments shall be calculated and adjusted
in accordance with the methodology and parameters in Section 2.3 to ensure that the alarm/trip
will occur prior to exceeding the limits of Section 2.1.2. The OPERABILITY and use of this
instrumentation is consistent with the requirements of General Design Criteria 60, 63, and 64 of
Appendix A to 10 CFR Part 50.
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Table 2-1 Radioactive Liquid Effluent Monitoring Instrumentation
OPERABILITY Requirements?
Minimum Channels
Instrument OPERABLE Applicability® ACTION
. Gross Radioactivity Monitors Providing Automatic Termination of Release
Liquid Radwaste Effluent
Line 1 (1) 100

. Gross Radioactivity Monitors not Providing Automatic Termination of Release

Service Water System
Effluent Line

1

(2)

101

. Flowrate Measurement Devices®

a. Liquid Radwaste
Effluent Line

(1)

102

b. Discharge Canal

1

(1), (2)

102

. Differential Pressure Measurement Devices

Service Water System to
Closed Cooling Water
System

At all times

103

. Groundwater Outfall Instrumentation

a. Auto Sampler at

Y22NO08A

At all times

104

b. Flow Totalizer at
Y22N0OO08A

At all times

105

a.

All requirements in this Table apply to each unit.

b. Applicability of requirements is as follows:
(1)Whenever the radwaste discharge valves are not locked closed.
(2) Whenever the Service Water System pressure is below the Closed Cooling Water System

pressure, or AP indication is not available.

C.

Pump curves may be used to estimate flow; in such cases, ACTION statement 102 is not required.
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Table 2-1 (contd) Notation for Table 2-1 - ACTION Statements

ACTION 100 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases may continue provided that prior to
initiating a release:

a. Atleast two independent samples are analyzed in accordance with Section 2.1.2.3,
and

b. Atleast two technically qualified individuals independently verify the discharge line
valving and verify the release rate calculations.

Otherwise, suspend release of radioactive effluents via this pathway. If the channel
remains inoperable for over 30 days, an explanation of the circumstances must be
included in the next Radioactive Effluent Release Report.

ACTION 101 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may continue,
provided that once per shift grab samples are collected and analyzed for gross
radioactivity at a MINIMUM DETECTABLE CONCENTRATION no higher than
1 x 107 uCi/mL. If the channel remains inoperable for over 30 days, an explanation of the
circumstances must be included in the next Radioactive Effluent Release Report.

ACTION 102 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may continue,
provided that the flowrate is estimated at least once per 4 hours during actual releases. If
the channel remains inoperable for over 30 days, an explanation of the circumstances
must be included in the next Radioactive Effluent Release Report.

ACTION 103 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, assure that the Service Water System effluent monitor
is OPERABLE.

ACTION 104 — With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, obtain daily grab samples and composite for weekly
tritium, monthly gamma, and quarterly Sr 89/90 analyses.

ACTION 105 — With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, estimate outfall flow rate daily. If the channel remains
inoperable for over 30 days, an explanation of the circumstances must be included in the
next Radioactive Effluent Release Report.
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Table 2-2 Radioactive Liquid Effluent Monitoring Instrumentation Surveillance
Requirements

Surveillance Requirements?

CHANNEL
CHANNEL SOURCE CHANNEL | FUNCTIONAL
INSTRUMENT CHECK CHECK CALIBRATION TEST

1. Gross Radioactivity Monitors Providing Automatic Termination of Release

Liquid Radwaste
Effluent Line Db pe R SAc

2. Gross Radioactivity Monitors not Providing Automatic Termination of Release

Service Water
System Effluent Line Db M R SAf

3. Flowrate Measurement Devices

a. Liquid Radwaste
Effluent Line Db.d NA 18 M SA

b. Discharge Canal Db.d NA 18 M SA
4. Differential Pressure Measurement Devices

Service Water
System to Closed
Cooling Water
System D NA R NA

5. Groundwater Outfall Instrumentation

a. Auto Samplers at

(1) Y22NOO8A We NA NA NA
b. Flow Totalizer at We NA NA NA
Y22N008A

a. All requirements in this Table apply to each unit.
b. During releases via this pathway.

In addition to the basic functions of a CHANNEL FUNCTIONAL TEST (Section 10.2), the
CHANNEL FUNCTIONAL TEST shall also demonstrate that automatic isolation of this
pathway and control room alarm annunciation occur if any of the following conditions exists:

(1) Instrument indicates measured levels above the alarm/trip setpoint;
(2) Instrument indicates an isolation on high alarm; or
(3) Instrument controls are not set in operate mode.

d. CHANNEL CHECK shall consist of verifying indication of flow during periods of release.
CHANNEL CHECK shall be made at least once daily on any day on which CONTINUOUS,
periodic, or BATCH releases are made.

e. The SOURCE CHECK shall consist of verifying that the instrument is reading on scale.
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Table 2-2 (contd) Notation for Table 2-2 - Surveillance Requirements

f.  In addition to the basic functions of a CHANNEL FUNCTIONAL TEST (Section 10.2), the
CHANNEL FUNCTIONAL TEST shall also demonstrate that control room alarm
annunciation occurs if any of the following conditions exists:

(1) Instrument indicates measured levels above the alarm setpoint;
(2) Instrument indicates a downscale failure; or
(3) Instrument controls are not set in operate mode.

g. CHANNEL CHECK shall consist of verifying indication of operability at least once weekly
during sample collection.
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CHAPTER 3

GASEOUS EFFLUENTS

3.1 LIMITS OF OPERATION

The following Limits of Operation implement requirements established by Technical
Specifications Section 5.0. Terms printed in all capital letters are defined in Chapter 10.

3.1.1 Gaseous Effluent Monitoring Instrumentation Control

In accordance with Technical Specification 5.5.4., the radioactive gaseous effluent monitoring
instrumentation channels shown in Table 3-1 shall be OPERABLE with their alarm/trip setpoints
set to ensure that the limits of Section 3.1.2.a are not exceeded. The alarm/trip setpoints of
these channels shall be determined in accordance with Section 3.3.

3.1.1.1 Applicability
These limits apply as shown in Table 3-1.
3.1.1.2 Actions

With a radioactive gaseous effluent monitoring instrumentation channel alarm/trip setpoint less
conservative than required by the above control, immediately suspend the release of radioactive
gaseous effluents monitored by the affected channel, declare the channel inoperable, or restore
the setpoint to a value that will ensure that the limits of Section 3.1.2.a are met.

With less than the minimum number of radioactive gaseous effluent monitoring instrumentation
channels OPERABLE, take the ACTION shown in Table 3-1. NOTE: One instrument channel
may be inoperable for up to 6 hours to perform required surveillances prior to entering other
applicable ACTIONS. Otherwise, restore the inoperable instrumentation to OPERABLE status
within 30 days and, if unsuccessful, explain in the next Radioactive Effluent Release Report, per
Technical Specification 5.6.3, why this inoperability was not corrected in a timely manner.

Entry into an Operational Mode or other specified CONDITION shall be made if, as a minimum,
the requirements of Technical Specifications LCO 3.0.4 are met.

3.1.1.3 Surveillance Requirements

Each radioactive gaseous effluent monitoring instrumentation channel shall be demonstrated
OPERABLE by performance of the CHANNEL CHECK, SOURCE CHECK, CHANNEL
CALIBRATION, and CHANNEL FUNCTIONAL TEST operations at the frequencies shown in
Table 3-2.

3-1 Version 26 2/20



HNP ODCM

3114 Basis

The radioactive gaseous effluent instrumentation is provided to monitor and control, as
applicable, the releases of radioactive materials in gaseous effluents during actual or potential
releases of gaseous effluents. The Alarm/Trip Setpoints for these instruments shall be
calculated and adjusted in accordance with the methodology and parameters in Section 3.3 to
ensure that the alarm/trip will occur prior to exceeding the limits of Section 3.1.2.a. The
OPERABILITY and use of this instrumentation is consistent with the requirements of General
Design Criteria 60, 63, and 64 of Appendix A to 10 CFR Part 50.
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Table 3-1 Radioactive Gaseous Effluent Monitoring Instrumentation
Minimum
Channels
Instrument OPERABLE | Applicability ACTION
1. Reactor Building Vent Stack Monitoring System (Each Unit)
a. Noble Gas Activity Monitor® 1 (a) 105
b. lodine Sampler Cartridge 1 (a) 107
c. Particulate Sampler Filter 1 (a) 107
d. Effluent System Flowrate Measurement 1 (a) 104
Device
e. Sampler Flowrate Measurement Device 1 (a) 104
2. Recombiner Building Ventilation Monitoring System
a. Noble Gas Activity Monitor® 1 (a) 105
b. lodine Sampler Cartridge 1 (@) 107
c. Particulate Sampler Filter 1 (a) 107
d. Effluent System Flowrate Measurement 1 (a) 104
Device
e. Sampler Flowrate Monitor 1 (a) 104
3. Main Stack Monitoring System
a. Noble Gas Activity Monitor® 1 (a) 105
b. lodine Sampler Cartridge 1 (a) 107
c. Particulate Sampler Filter 1 (a) 107
d. Effluent System Flowrate Measurement 1 (a) 104
Device
e. Sampler Flowrate Measurement Device 1 (a) 104
4. Condenser Offgas Pretreatment Monitor (Each Unit)
a. Noble Gas Activity Monitor 1 (b) 108

a. During radioactive releases via this pathway.
b. During operation of the main condenser air ejector.

c. Monitor must be capable of responding to a MINIMUM DETECTABLE
CONCENTRATION of 1 x 10* uCi/mL.
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Table 3-1 (contd) Notation for Table 3-1.

ACTION 104 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may continue
provided the flowrate is estimated at least once per 4 hours. If the number of channels
OPERABLE remains less than required by the minimum channels OPERABLE
requirement for over 30 days, an explanation of the circumstances shall be included in the
next Radioactive Effluent Release Report.

ACTION 105 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may continue
provided grab samples are taken daily and these samples are analyzed for gross activity
within 24 hours. With the number of main stack monitoring system channels OPERABLE
less than required by the minimum channels OPERABLE requirement, immediately
suspend drywell purge. If the number of channels OPERABLE remains less than required
by the minimum channels OPERABLE requirement for over 30 days, an explanation of the
circumstances shall be included in the next Radioactive Effluent Release Report.

ACTION 107 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may continue,
provided samples are continuously collected with auxiliary equipment for periods on the
order of 7 days and analyzed within 48 hours after the end of the sampling period. If the
number of channels OPERABLE remains less than required by the minimum channels
OPERABLE requirement for over 30 days, an explanation of the circumstances shall be
included in the next Radioactive Effluent Release Report.

ACTION 108 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may continue
provided:

a. The offgas treatment system is not bypassed; and

b.  The offgas post-treatment monitor (D11-K615) or the main stack monitor (D11-K600)
is OPERABLE; and

c.  Perform Technical Specification SR 3.7.6.1 every 4 hours.
Otherwise, enter Condition "A" of Technical Specification LCO 3.7.6.
If the number of channels OPERABLE remains less than required by the minimum

channels OPERABLE requirement for over 30 days, an explanation of the circumstances
shall be included in the next Radioactive Effluent Release Report.
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Table 3-2 Radioactive Gaseous Effluent Monitoring Instrumentation Surveillance
Requirements
CHANNEL
CHANNEL | SOURCE CHANNEL FUNCTIONAL
INSTRUMENT CHECK CHECK CALIBRATION TEST
1. Reactor Building Vent Stack Monitoring System (Each Unit)
a. Noble Gas Activity Monitor Da M R SAc
b. lodine Sampler Cartridge Wad NA NA NA
c. Particulate Sampler Filter Wad NA NA NA
d. Effluent System Flowrate Da NA R SA
Measuring Device
e. Sampler Flowrate Da NA R SA
Measuring Device
2. Recombiner Building Ventilation Monitoring System
a. Noble Gas Activity Monitor D2 M R SAc
b. lodine Sampler Cartridge Wa.d NA NA NA
c. Particulate Sampler Filter \Wa.d NA NA NA
d. Effluent System Flowrate Da NA R SA
Measuring Device
e. Sampler Flowrate Da NA R SA
Measuring Device
3. Main Stack Monitoring System
a. Noble Gas Activity Monitor D2 M R SAc
b. lodine Sampler Cartridge Wa.d NA NA NA
c. Particulate Sampler Filter \Wa.d NA NA NA
d. Effluent Flowrate Monitor Da NA R SA
e. Sampler Flowrate Monitor Da NA R SA
4. Condenser Offgas Pretreatment Monitor (Each Unit)
a. Noble Gas Activity Monitor Db M R SAc°

Requirement applies during releases via this pathway.

Requirement applies during operation of the main condenser air ejector.

In addition to the basic functions of a CHANNEL FUNCTIONAL TEST (Section 10.2), the
CHANNEL FUNCTIONAL TEST shall also demonstrate that control room alarm
annunciation occurs if any of the following conditions exists:

(1)
(2)
3)

Circuit failure occurs.

Instrument indicates a downscale failure.

Instrument indicates measured levels above the alarm/trip setpoint.
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d. The CHANNEL CHECK shall consist of verifying sampler flow and the presence of the
collection device (i.e., particulate filter or charcoal cartridge, etc.) at the weekly changeout.

3.1.2 Gaseous Effluent Dose Rate Control

In accordance with Technical Specifications 5.5.4.c and 5.5.4.g, the licensee shall conduct
operations so that the dose rates due to radioactive materials released in gaseous effluents
from the site to areas at and beyond the SITE BOUNDARY (see Figure 10-1) are limited as
follows:

a. For noble gases: Less than or equal to a dose rate of 500 mrem/y to the total body and
less than or equal to a dose rate of 3000 mrem/y to the skin, and

b. For lodine-131, lodine-133, tritium, and for all radionuclides in particulate form with
half-lives greater than 8 days: Less than or equal to a dose rate of 1500 mrem/y to any
organ.

3.1.2.1 Applicability
This limit applies at all times.
3.1.2.2 Actions

With a dose rate due to radioactive material released in gaseous effluents exceeding the limit
stated in Section 3.1.2, immediately decrease the release rate to within the stated limit.

Entry into an Operational Mode or other specified CONDITION shall be made if, as a minimum,
the requirements of Technical Specifications LCO 3.0.4 are met.

3.1.2.3 Surveillance Requirements

The dose rates due to radioactive materials in areas at or beyond the SITE BOUNDARY due to
releases of gaseous effluents shall be determined to be within the above limits, in accordance
with the methods and procedures in Section 3.4.1, by obtaining representative samples and
performing analyses in accordance with the sampling and analysis program specified in

Table 3-3.

3.1.24 Basis

This control is provided to ensure that gaseous effluent dose rates will be maintained within the
limits that historically have provided reasonable assurance that radioactive material discharged
in gaseous effluents will not result in a dose to a MEMBER OF THE PUBLIC in an
UNRESTRICTED AREA, either within or outside the SITE BOUNDARY, exceeding the limits
specified in Appendix | of 10 CFR Part 50, while allowing operational flexibility for effluent
releases. For MEMBERS OF THE PUBLIC who may at times be within the SITE BOUNDARY,
the occupancy of the MEMBER OF THE PUBLIC will be sufficiently low to compensate for any
increase in the atmospheric diffusion factor above that for the SITE BOUNDARY.
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The dose rate limit for lodine-131, lodine-133, tritium, and radionuclides in particulate form with

half-lives greater than 8 days specifically applies to dose rates to a child via the inhalation
pathway.

This control applies to the release of gaseous effluents from all reactors at the site.
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Table 3-3

Radioactive Gaseous Waste Sampling and Analysis Program

Sampling and Analysis Requirements?

MINIMUM
DETECTABLE
Minimum Type of CONCENTRATION
Gaseous Release Sampling Analysis Activity (MDC)
Type FREQUENCY | FREQUENCY Analysis (uCi/mL)
Me Me PRINCIPAL 1E-4
Grab Sample GAMMA
EMITTERS
H-3 1E-6
Environmental C;()NTINUOUSe Wd |'131 1 E'12
Release Points Charcoal or
Silver Zeolite 1-133 1E-10
1. Main Stack Sample
CONTINUOUS® W PRINCIPAL 1 E-11
2. Reactor Particulate GAMMA
Building Vent Sample EMITTERS
(Each Unit)
CONTINUOUS® M Gross Alpha 1 E-11
3. Recombiner COMI?OSITE
Building Vent® Particulate
Sample
CONTINUOUS® Q Sr-89, Sr-90 1 E-11
COMPOSITE
Particulate
Sample

a. Terms printed in all capital letters are defined in Chapter 10. When unusual
circumstances result in a MINIMUM DETECTABLE CONCENTRATION higher than
required, the reasons shall be documented in the next Radioactive Effluent Release

Report.

b.  The Recombiner Building Vent serves Unit 1. Sample analysis results and associated
source terms must be assigned to Unit 1 for the purpose of release accountability and
dose calculations.

c. Sampling and analyses for PRINCIPAL GAMMA EMITTERS shall also be performed
following shutdown, startup, or a THERMAL POWER change exceeding 15% of the
RATED THERMAL POWER within a one-hour period. The more frequent sampling and
analysis requirement applies only if analysis shows that the DOSE EQUIVALENT [-131
concentration in the primary coolant and the Main Stack Noble Gas Activity Monitor
reading have both increased by a factor of 3.
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Table 3-3 (contd) Notation for Table 3-3

d. Sampling shall be performed weekly, and analyses completed within 48 hours of changing
(or after removal from sampler). Sampling shall also be performed once per 24 hours for 7
days following each shutdown, startup, or a THERMAL POWER change exceeding 15% of
the RATED THERMAL POWER within a one-hour period, with analyses completed within
48 hours of changing. When samples collected for 24 hours are analyzed, the
corresponding MINIMUM DETECTABLE CONCENTRATIONs may be increased by a
factor of 10. The more frequent sampling and analysis requirement applies only if analysis
shows that the DOSE EQUIVALENT I-131 concentration in the primary coolant and the
Main Stack Noble Gas Activity Monitor reading have both increased by a factor of 3.

e. The ratio of the sample flowrate to the sampled stream flowrate shall be known for the
time period covered by each dose or dose rate calculation made in accordance with
controls specified in Sections 3.1.2, 3.1.3, and 3.1.4.
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CHAPTER 10

DEFINITIONS OF EFFLUENT CONTROL TERMS

The terms defined in this chapter are used in the presentation of the above chapters. These
terms are shown in all capital letters to indicate that they are specifically defined.

10.1  TERMS SPECIFIC TO THE ODCM

The following terms are used in the ODCM, but are not found in the Technical Specifications:

BATCH RELEASE

A BATCH RELEASE is the discharge of wastes of a discrete volume. Prior to sampling
for analyses, each liquid batch shall be isolated and then thoroughly mixed by a method
described in the ODCM to assure representative sampling.

COMPOSITE SAMPLE

A COMPOSITE SAMPLE is one which contains material from multiple waste releases, in
which the quantity of sample is proportional to the quantity of waste discharged, and in
which the method of sampling employed results in a specimen that is representative of
the wastes released. Prior to analyses, all liquid samples that are to be aliquotted for a
COMPOSITE SAMPLE shall be mixed thoroughly, in order for the COMPOSITE
SAMPLE to be representative of the effluent release.

When assessing the consequences of a waste release at the pre-release or post-release
stage, the most recent available COMPOSITE SAMPLE results for the applicable

release pathway may be used.

CONTINUOUS RELEASE

A CONTINUOUS RELEASE is the discharge of wastes of a non-discrete volume, e.g.,
from a volume within a system that has an input flow during the continuous release.

FREQUENCY NOTATION

The FREQUENCY NOTATION specified for the performance of surveillance
requirements shall correspond to the intervals defined below, with a maximum allowable
extension not to exceed 25% of the surveillance interval.

NOTATION

S (Once per shift)
D (Daily)

W (Weekly)

M (Monthly)

Q (Quarterly)

SA (Semi-annually)
18M

R (Refueling)
S/U (Startup)

NA

P (Prior)

FREQUENCY

At least once per 12 hours.
At least once per 24 hours.
At least once per 7 days.

At least once per 31 days.
At least once per 92 days.
At least once per 184 days.
At least once per 18 months.
At least once per 24 months.
Prior to each reactor startup.
Not Applicable.

Completed prior to each release.

10-1
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GASEOUS RADWASTE TREATMENT SYSTEM
The GASEOUS RADWASTE TREATMENT SYSTEM is the offgas holdup system
designed and installed to reduce radioactive gaseous effluents by collecting primary
coolant system offgases from the primary system and providing for delay or holdup for
the purpose of reducing the total radioactivity prior to release to the environment.

LIQUID RADWASTE TREATMENT SYSTEM
A LIQUID RADWASTE TREATMENT SYSTEM is any system designed and installed to
reduce radioactive materials in liquid effluents by systematic collection, retention, and
processing through filtration, evaporation, separation and/or ion exchange treatment.
This system consists of at least one collection tank, one evaporator or demineralizer
system, one post-treatment tank and associated components providing for treatment
flow and functional control.

MAJOR CHANGES TO RADIOACTIVE WASTE TREATMENT SYSTEMS
For the purposes of the ODCM, MAJOR CHANGES TO RADIOACTIVE WASTE
TREATMENT SYSTEMS include the following changes to such systems:

(1) Major changes in process equipment, components, structures, or effluent
monitoring instrumentation as described in the Final Safety Analysis Report
(FSAR) or as evaluated in the Nuclear Regulatory Commission staff's Safety
Evaluation Report (SER) (e.g., deletion of evaporators and installation of
demineralizer);

(2) Changes in the design of radwaste treatment systems that could significantly
increase quantities of effluents released from those previously considered in the
FSAR and SER;

(3) Changes in system design which may invalidate the accident analysis as
described in the SER (e.g., changes in tank capacity that would alter the curies
released); or

(4) Changes in system design that could potentially result in a significant increase in
occupational exposure of operating personnel (e.g., use of temporary equipment
without adequate shielding provisions).

MEMBER(S) OF THE PUBLIC'
A MEMBER OF THE PUBLIC shall be an individual in a controlled area or an
UNRESTRICTED AREA. However, an individual is not a MEMBER OF THE PUBLIC
during any period in which the individual receives an occupational dose. This category
may include persons who use portions of the site for recreational, occupational, or other
purposes not associated with the plant.

MILK ANIMAL
A MILK ANIMAL is a cow or goat that is producing milk for human consumption.

1 The italicized terms in this definition, which are not otherwise used in this ODCM, shall have the

definitions assigned to them by 10 CFR 20.1003.
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MINIMUM DETECTABLE CONCENTRATION

where:

The MINIMUM DETECTABLE CONCENTRATION (MDC) is defined, for purposes of the
controls in this ODCM, as the smallest concentration of radioactive material in a sample
that will yield a net count above system background and that will be detected with
95-percent probability, with only 5-percent probability of falsely concluding that a blank
observation represents a "real" signal.

For a particular measurement system, which may include radiochemical separation, the
MDC for a given radionuclide is determined as follows (Reference 17):

MDC = (10.1)
E-V-222x100.Y.¢e !
MDC =  the a priori MINIMUM DETECTABLE CONCENTRATION (uCi per unit
mass or volume).
Rb = the background counting rate, or the counting rate of a blank sample, as
appropriate (counts per minute).
ts = the length of the sample counting period (minutes).
to = the length of the background counting period (minutes).
E = the counting efficiency (counts per disintegration)
\% = the sample size (units of mass or volume).
2.22 x10%° = the number of disintegrations per minute per uCi.
Y = the fractional radiochemical yield, when applicable.
A = the radioactive decay constant for the given radionuclide (h~"). Values
of A used in effluent calculations should be based on decay data from a
recognized and current source, such as Reference 26.
At = for effluent samples, the elapsed time between the midpoint of sample

collection and the time of counting (h); for environmental samples, the
elapsed time between the end of sample collection and the time of
counting (h).

Typical values of E, V, Y, and At should be used in the calculation. It should be
recognized that the MDC is defined as an a priori (before the fact) limit representing the
capability of a measurement system, and not as an a posteriori (after the fact) limit for a
particular measurement.
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PRINCIPAL GAMMA EMITTERS
The PRINCIPAL GAMMA EMITTERS for which the MINIMUM DETECTABLE
CONCENTRATION (MDC) limit applies include exclusively the following radionuclides:

For liquid radioactive effluents: Mn-54, Fe-59, Co-58, Co-60, Zn-65, M0-99, Cs-134, Cs-
137, and Ce-141. Ce-144 shall also be measured, but with an MDC of
5x 10 pCi/mL.

For gaseous radioactive effluents: In noble gas releases, Kr-87, Kr-88, Xe-133,
Xe-133m, Xe-135, Xe-138; and in particulate releases, Mn-54, Fe-59, Co-58, Co-60,
Zn-65, Mo-99, Cs-134, Cs-137, Ce-141, and Ce-144.

For environmental media: The gamma emitters specifically listed in Table 4-3.

These lists do not mean that only these nuclides are to be considered. Other gamma
peaks that are identifiable, together with those of the above nuclides, shall also be
analyzed and reported in the Radioactive Effluent Release Report, the Annual
Radiological Environmental Operating Report, or other applicable report(s).

OPERATIONAL CONDITION
An OPERATIONAL CONDITION shall be any one inclusive combination of Mode Switch
position and average reactor coolant temperature, as defined in Table 1.1-1 of the
Technical Specifications.

REACTOR MODE
The REACTOR MODE is established by the Mode Switch position. The four Mode
Switch positions are REFUEL, SHUTDOWN, START & HOT STANDBY, and RUN.
(See Technical Specifications Table 1.1-1 for definitions of these MODES.)

SITE BOUNDARY
The SITE BOUNDARY shall be that line beyond which the land is not owned, leased or
otherwise controlled by Georia Power Company as shown in Figure 10-1.

SOURCE CHECK
A SOURCE CHECK shall be the qualitative assessment of channel response when the
channel sensor is exposed to a source of increased radioactivity.

UNRESTRICTED AREA
The UNRESTRICTED AREA shall be any area access to which is neither limited nor
controlled by the licensee, or any area within the SITE BOUNDARY used for residential
quarters or for industrial, commercial, institutional, and/or recreational purposes.
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10.2 TERMS DEFINED IN THE TECHNICAL SPECIFICATIONS

The following terms are defined in the Technical Specifications, Section 1.1. Because they are
used throughout the Limits of Operation sections of the ODCM, they are presented here for
convenience. In the event of discrepancies between the definitions below and those in the
Technical Specifications, the Technical Specification definitions shall take precedence.

ACTIONS
ACTIONS shall be that part of a Specification that prescribes Required Actions to be
taken under designated Conditions within specified Completion Times.

CHANNEL CALIBRATION
A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the channel
output, such that it responds within the necessary range and accuracy to known values
of the parameter that the channel monitors. The CHANNEL CALIBRATION shall
encompass the entire channel, including the required sensor, alarm, display, and trip
functions, and shall include the CHANNEL FUNCTIONAL TEST. Calibration of
instrument channels with resistance temperature detector (RTD) or thermocouple
sensors may consist of an inplace qualitative assessment of sensor behavior and normal
calibration of the remaining adjustable devices in the channel. The CHANNEL
CALIBRATION may be performed by any means of any series of sequential,
overlapping, or total channel steps so that the entire channel is calibrated.

CHANNEL CHECK
A CHANNEL CHECK shall be the qualitative assessment, by observation, of channel
behavior during operation. This determination shall include, where possible, comparison
of the channel indication and status to other indications or status derived from
independent instrument channels measuring the same parameter.

CHANNEL FUNCTIONAL TEST
A CHANNEL FUNCTIONAL TEST shall be the injection of a simulated or actual signal
into the channel as close to the sensor as practicable to verify OPERABILITY, including
required alarm, interlock, display, and trip functions, and channel failure trips. The
CHANNEL FUNCTIONAL TEST may be performed by means of any series of
sequential, overlapping, or total channel steps so that the entire channel is tested.

DOSE EQUIVALENT I-131
DOSE EQUIVALENT I-131 shall be that concentration of 1-131 EQUIVALENT
(microcuries/gram) that alone would produce the same Committted 1-131 Effective Dose
Equivalent as the quantity and isotopic mixture of I-131, 1-132, 1-133, 1-134, and I-135
actually present. The dose conversion factors used for this calculation shall be those
listed in Federal Guidance Report (FGR) 11, “Limiting Values of Radionuclide Intake and
Air Concentration and Dose Conversion Factors for Inhalation, Submersion, and
Ingestion,” 1988.

OPERABLE (or OPERABILITY)
A system, subsystem, division, component, or device shall be OPERABLE or have
OPERABILITY when it is capable of performing its specified safety function(s) and when
all necessary attendant instrumentation, controls, normal or emergency electrical power,
cooling or seal water, lubrication or other auxiliary equipment that are required for the
system, subsystem, division, component or device to perform its specified safety
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function(s) are also capable of performing their related support function(s).

RATED THERMAL POWER
RATED THERMAL POWER shall be a total reactor core heat transfer rate to the reactor
coolant of 2804 MWt.

THERMAL POWER
THERMAL POWER shall be the total reactor core heat transfer rate to the reactor
coolant.
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