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7.3 ENGINEERED SAFETY FEATURE SYSTEMS
Te3ddd DESCRIPTION

Section 7.3 describes the instrumentation and controls of the
following plant Engineered Safety Features (ESF) systems:

a. Emergency Core Cooling Systems (ECCS)

b. Primary Containment and Reactor Vessel Isolation
Control Systems (PCRV1CS)

c. Main Steam Line Isolation Valve - Leakage Control
System (MSLC)

d. RHRS-Containment Spray Cooling Mode (RCSCM)
€. RHRS-Suppression Pool Cooling Mode (RSPCM)
f. Standby Service Water System (SSW)

g. Main Control Room and Critical Switchgear Rooms
HVAC System

h. Reactor Building Ventilation and Pressure Control
System

i. Standby Gas Treatment System (SGTS)

j. Containment Instrument Air System (CIA)

k. Containment Atmosphere Control System (CAC)
The sources which supply power to the engine :red safety
feature systems originate from on-site AC and/or DC safety-
related buses or, as in the case cof the PCRVICS failsafe
logic, from the non-safety-related RPS M-G sets. Refer to
Chapter € for a complete discussion of the ESF systems power
sources.
12311 System Description

1:.3:3:1.1 Emergency Core Cooling Systems (ECCS) -
Instrumentation and Controls

The emergency core cooling systems are a network of the
following subsystems. See 6.3.1 and 6.3.2.

a. High pressure core spray system (HPCS);

7.3-1
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b. Automatic depressurization system (ADS);
c. Low pressure core spray system (LPCS);

d. Low pressure coolant injection (LPCI) mode of the
residual heat removal system (RHRS).

The following plant variable: are monitored and provide auto-
matic initiation of the ECCS when these variables exceed pre-
determined limits:

1. Reactor Vessel Water Level

A low wate: level in the reactor vessel could indicate that
reactor coolant is being lost throuagh a breach in the reactor
coolant pressure boundary and that the core is in danger of
becoming overheated as the reactor coolant inventory
diminishes. Refer to Figure 7.3-9 (Nuclear Boiler P&ID) for a
schematic arrangement of reactor vessel instrumentation.

2. Drywell Pressure

High pressure in the drywell could indicate a breach of the
reactor coolant pressure boundary inside the drywell and that
the core is in danger of becoming overheated as reactor
coolant inventory diminishes.

1300610610 High Pressure Core Spray (HPCS) System -
Instrumentation and Controls

a. HPCS Function

The purpose of the HPCS is to provide high pressure reactor
vessel core spray for small line breaks which do not
depressurize the reactor vessel. 1In addition, HPCS is redun-
dant to the RCIC system for mitigation of the consequences of
various events listed in Appendix 15A. Refer also to
6.3.2.2.1.

b. HPCS Operation

Schematic Arrangements of system mechanical equipment is shown
in Figure 7.3-7 (HPCS P&ID). HPCS system component control
logic is shown in Figure 7.3-8 (HPCS FCD) and Figure 7.3-4
(HPCS Power Supply FCD). Instrument specifications are listed
in Tables 7.3-1 and 7.3-2. Plant Layout drawings and
Electrical Schematics are identified in 1.7. Operator
Information Displays are shown in Figure 7.3-7 (HPCS P&ID) and
Figure 7.3-8 (HPCS and HPCS Power Supply FCD).

7:3=2



WNP-2 AMENDMENT NO. 10
July 1980

The HPCS is initiated automatically by either reactor vessel
low water level (Trip Level 2) or drywell high pressure. The
svstem is designed to operate automatically for at least 10
minutes without any actions required by the control room
operator. Once initiated the HPCS logic seals-in and can be
reset by the rperator only when the initial conditions return
to normal. Refer to Figure 7.3-8 for a schematic represen-

tation ¢’ the HPCS System Initiation logic.

Reactor vessel water level (Trip Level 2) is monitored by four
redundant differential pressure switches. The switch contacts
are arranged in a one-out-of-two twice logic arrangement to
assure that no single event can prevent the initiation of the
HPCS.

Initiation diversity is provided by drywell pressure which is
monitored by four redundant pressure switches. The switches
are electrically connected in a one-out-of-two twice logic
arrangement to assure that no single instrument failure can
prevent the initiation of the HPCS.

The HPCS components respond to an automatic initiation signal
as follows (actions are simultaneous unless stated otherwise):

1. The HPCS Diesel Generator is signalled to start
and its prote “ive relays are bypassed. Once the
Diesel is st¢ ' ad it signals the start of its
cooling water pump. See 6.3.1.1.8.2.

2. The HPCS pump motor is signalled to start.

3. The normally open pump suction from the conden-
sate storage tank valve MO F0O01, is signalled to
open.

4. The test return valves MO F010, MO FO11 and MO
F023 are signalled closed.

5. The HPCS injection valve MO0 F004 is signalled to
open.

The HPCS pump discharge flow and pressure are monitored by
pressure switches. If pump discharge pressure is normal but
discharge flow is low enough that pump overheating may occur
the minimum flow return line valve MO F012 is signalled open.
The valve ‘. automatically closed if flow is normal.

If the water level in the condensate storage tanks falls below
a predetermined level, che suppression pool suction valve

MO FO15 automatically opens. When MO F015 is fully open the
condensate storage tank suction valve M0 F001 automatically

1.3-3
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closes. Two level switches are used to detect low water level
in each of the condensate storage tanks. Either switch can
cause automatic suction transfer. The suppression pool suc-
tion valve also automatically opens if high water level is
detected in the suppression pool. Two levei switches monitor
suppression pool water level and either switch can initiate
opening of the suppression pool suction valve. To prevent
losing suction to the pump, the suction valves ure interlocked
SO0 that one suction path must be open before the other closes.

The HPCS provides makeup water to the reactor until the vessel
water level reaches the high level trip (Trip Level 8) at which
time the injection valve MOF004 is watomatically clcesed. The
pump will continue to run on minimum flow recirculation. The
injection valve will automatically reopen if vessel level again
drops to the low level (Trip Level 2) initiation point.

The HPCS pump motor and injection valve are provided with
manual override controls. These controls permit the reactor
operator to manually control the system following automatic
initiation.

7¢3.1.1.1,2 Automatic Depressurization System (ADS)-
Instrumentation and Controls

a. ADS System Function

The automatic depressurization system is designed to provide
automatic depressurization of the reactor vessel by activating
seven safety/relief valves. These valves vent steam to the
suppression pool in the event that the HPCS cannot maintain
the reactor water level following a LOCA. ADS reduces the
reactor pressure so that flow from the low pressure ECCS, LPCI
system and LPCS, can inject into the reactor vessel in time to
cool the core and limit fuel cladding temperature. Refer also
to §.3.2,2.2.

b. ADS Operation

Schematic arrangements of system mechanical equipment is shown
in Figure 7.3-9 (Nuclear Boiler P&ID). ADS component control
logic is shown in Figure 7.3-10 (Nuclear Boiler FCD).
Instrumentation specifications are listed in Tables 7.3-3 and
7.3-4. Plant Layout Drawings and Electrical Schematics are
identified in 1.7. Operator Information Displays are shown in
Figure 7.3-9 (Nuclear Boiler P&ID) and Figure 7.3-10 (Nuclear
Boiler FCD).
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To prevent inadvertent actuation ot the ADS two channels of
logic for each ADS trip system (A & B) are used. Both chan-
nels must be activated to actuate an ADS trip system. Refer
to Figure 7.3-7 for a schematic representation of the ADS ini-
tiation logic.

Each channel contains a single input from a drywell high
pressure sensor. In addition, one channel includes two dif-
ferential pressure sensor inputs monitoring reactor vessel low
water level (Trip Level 3 and Trip Level 1). The second low
water level trip (Trip Level 3) provides confirmation of a
reactor vessel low water level condition. The other channel,
in additicn to drywell high pressure, includes a single reac-
tor vessel low water level (Trip Level 1) input.

To assure that adequate makeup water is available after the
vessel has been depressurized each logic channel includes a
pump discharge pressure permissive signal indicating LPCI or
LPCS system available for vessel water makeup. Any one of the
three LPCI pumps or the LPCS pump is sufficient to permit
automatic depressurization.

After receipt of the initiation signals and after a delay pro-
vided by timers, each of the two solenoid pilot air valves are
energized. This allows pneumatic pressure from the accumula-
tor to act on the air cylinder operator. Each ADS trip system
timer can be reset manually to delay system initiation. If
reactor vessel water level is restored by HPCS prior to the
end of the time delay, ADS initiation will be prevented.

The ADS trip system A actuates the "A" solenoid pilot valve on
each ADS relief valve. Similarly, the ADS trip system B
actuates the "B" solenoid pilot valve on each ADS relief
valve. Actuation of either solenoid pilot valve causes the
ADS valve to open to provide depressurization.

Once initiated the ADS logic seals-in and can be reset by the
control room operator only when either drywel. pressure or
vessel water level return to normal.

Two control switches (one for each trip system solenoid) are
located in the main control room for each safetv/relief valve
associated with the ADS. Each switch controls one of the two
solenoid pilot valves.
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23:1.0.1.3 Low Pressure Core Spray (LPCS) - Instrumentation
and Controls

a. LPCS Function

The purpose of the LPCS is to provide low pressure reactor
vessel core spray following a loss-of-coolant accident when
the vessel i:as been depressurized and vessel water level has
not been restcrod by the HPCS. The LPCS is functionally
diverse to the LPCI mode of the residual heat removal system.
See 6.3.2.2.3.

b. LPCS Operaticn

Schematic Arrangements of sysvem mechanical equipment is shown
in Figure 7.3-11 (LPCS P&ID). LPCS component control logic is
shown in Figure 7.3-12 (LPCS FCD). Instrument specifications
are listed in Tables 7.3-5 and 7.3-¢. Plant Layout Drawings
and Electrical Schematics are identified in 1.7. Operator
Information Displays are shown in Figure 7.3-11 (LPCS P&ID)
and Figure 7.3-12 (LPCS FCD).

The LPCS is initiated automatically by either reac :or vessel
low water level and/or drywell high pressure. The system is
designed to operate automatically for at least 10 minutes
without any actions required by the control room operator.
Once initiated the LPCS logic seals-in and can be reset by the
control room operator only when the initial conditions return
to normal. Refer to Figure 7.3-12 for a schematic represen-
tation of the LPCS system initiation logic.

Reactor vessel water level (Trip Level 1) is monitored by two
redundant differential pressure switches. To provide diver-
sity drywell pressure is monitored by two redundant pressure
switches. The vessel level switch contacts and the drywell
pressure switch contacts are connected in a ore-out-of-two
twice loaic arrangement so that no single ins*trument failure
can prevent initiation of LPCS.

The LPCS components respond to an automatic initiation signal
simultaneously (or sequentially as noted) as follows:

1. The Division 1 Diesel Generator is signalled
to start,

2. The normally closed test return line to the
suppression pool valve MO F012 is signalled
closed,

3. When power (offsite or onsite) is available
at the LPCS pump motor bus the LPCS pump is
signalled to start,

7'3-6



WNP-2 AMENDMENT NO. 10
July 1980

4. Reactor pressure is monitored by a differen-
tial pressure switch which senses the
pressure difference (vessel to LPCS) across
the LPCS injection valve MO F005. When the
differential pressure is low enough to pro-
tect the LPCS from overpressure and power is
available to the pump motor bus, the injec-
tion valve is signalled to open.

The LPCS pump discharge flow is monitored by a differential
pressure switch. When the pump is running and discharge flow
is low enough that pump overheating may occur, the minimum
flow return line valve MO FO11 is opened. The valve is auto-
matically closed if flow is normal.

The LPCS pump suction from the suppression pool valve MO FO001
is normally open, the control switch is keylocked in the open
position, and thus requires no automatic open signal for
system initiation.

The LPCS pump and injection valve are provided with manual

override controls. These controls permit the operator to
manually control the system subsequent to automatic initiation.

TadalslaVud RHRS - Low Pressure Coolant Injection (LPCI)
Mode Instrumentation and Controls

a. LPCI Function

Low pressure coolant injection (LPCI) is an operating mode of
the residual heat removal system (RHRS). The purpose cf the
LPCI system is to provide low pressure reactor vessel coolant
makeup following a loss-of-coolant accident when the vessel
has F:en depressurized and vessel water level is not restored
by the HPCS. See 6.3.2.2.4.

b. LPCI Operation

Schematic Arrangements of system mechanical equipment is shown
in Figure 7.3-13 (RHR P&ID). LPCI component control logic is
shown in Figure 7.3-14 (RHR FCD). Instrument specifications
are listed in Tables 7.3-7 and 7.3-8. Plant Layout Drawings
and Electrical Schematics are identified in 1..,. Operator
Information Displays are shown in Figure 7.3-13 (RHR P&ID) and
Figure 7.3-14 (RHR FCD).

The LPCI system is initiated automatically by either reactor
vessel low water level and/or by drywell high pressure. The
system is designed to operate automatically for at least 10
minutes without any actions required by the control rcom
operator. Once initiated the LPCI logic seals-in and can be

703-7
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reset by the control room operator only when initial con-
ditions return to normal. Refer to Figures 7.3-13 and 7.3-14
for a schematic representation of the LPCI A and the LPCS B/C
initiation logic, respectively.

Reactor vessel water level (Trip Lev' 'l 1) is monitored by two
redundant differential pressure switches. To provide diver-
sity drywell pressure is monitored by two redundant pressure
switchec.

To initiate the Division 2 LPCI (Loops B and C) the vessel
level switch contacts and the two drywell pressure switch con-
tacts are connected in a one-out-of-two-twice arrangement so
that no single instrument failure can prevent .nitiation of
LPCI.

The Division 1 LPCI (Loop A) receives its initiation signal
from the LPCS logic.

The LPCI system components respond to an automatic initiation
signal simultaneously (or sequentially as noted) as follows
(the Loop A components are controlled from the Division 1
logic; the Loop B and C components are controlled from the
Division 2 logic):

1. The Division 2 diesel generator is signalled
to start from the Loop B and C initiation
logic.

2. 1If normal auxiliary (offsite) power is
available at the pump motor busses the LPCI
Loop A, B, and C pumps are signalled to
start. If offsite power is not .vailable and
the diesel generators are providing power to
the pump motor busses sequential loading of
the diesel generators is required. This is
accomplished by delaying the start of the
LPCI pumps A aid B by 5 seconds while
allowing the L?2CS and LPCI C pumps to start
immediately.

3. Reactor pressure is monitored by differential
pressuire switches which senses the pressure
difference (vessel to LPCI system) across
each LPCI injection valve MO F042 A, B, C.
When the differential is low enough to pro-
tect the LPCI from overpressure and power is
available at the associated pump motor bus,
the injection valve is siqgnalled to open,
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4. The following normally closed valves are
signalled ciosed to ensure proper system
lineup:

a) The RHR heat exchanger discharge to RCIC
valves MO F026 A, B, and AO F065 AB,

b) The RHR heat exchanger flush to suppression
pool valves MO F011 A, B,

¢) The RHR heat exchanger steam pressure
reducing valves AO F051 A, B,

d) The RHR heat exchanger steam inlet isola-
tion valves MO F052 A, B and MO F(087
A' B'

e) The test return line to the suppression
pool valves MO F024 A, B and MO F021,

f) The suppression pool spray valves MO F027
A, B.

5. The normally open heat exchanger bypass
valves MO F048 A, B are signaled open. The
open signal is automatically removed 10 min-
utes after system initiation to allow operator
control of the valve for throttling purposes.

Each LPCI pump discharge flow is monitored by a differential
pressure switch which, when the pump is running and following
an 8-second time delay, opens the minimum flow return line
valve MO F064 A, B, C if flow is low enough that pump
overheating may occur. The valve is automatically closed if
flow is normal. The 8-second time delay is provided to pre-
vent reactor vessel inventory loss during the shutdown cooling
mode of the RHRS (see 5.4.7.2.6(a)).

The three RHR pump suction from the suppression pool valves MO
F004 A, B, C and the RHR heat exchanger inlet and outlet
valves MO F047 A, B and MO F003 A, B have their control
switches keylocked in the open position, and thus require no
automatic open signal for system initiation.

The two series service water crosstie valves MO F093 and MO

F094 have their control switches keylocked in the close
position, and thus require no automatic close signal for
system initiation.

71.3~9
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The two series containment spray valves MO F016 A, B and MO
FO17 A, B, the two series RHR heat exchanger vent valves MO
FO73 A, B and F074 A, B and the RHR shutdown cooling mode suc-
tion valves MO F006 A, B are all normally closed and thus
require no automatic close signal for system initiation.

The LPCI pump motors and injection valves are provided with
manual override controls. These controls permit the operator
to manually control the system subsequent to automatic
initiation.

Te3:¥:0.2 Primary Containment and Reactor Vessel Isolation
Control System (PCRVICS) - Instrumentation and
Controls

a. PCRVICS Function

The PCRVICS includes the instrument channels, trip logics and
actuation circuits that automatically initiate valve closure
providing isolation of the primary containment and/or reactor
vessel, and initiation of systems provided to limit the
release of readioactive materials.

See 6.2.4 and Table 6.2-16 for a complete description of pri-
mary containment and reactor vessel process lines and isola-
tion signals applied to each.

b. PCRVICS Operation

Schematic mechanical arrangements of containment isolation
valves and other components initiated by PCRVICS are shown in
Figures 7.3-13 (RHR P&ID), 7.3-9 (Nuclear Boiler P&ID), 3.2- 1
(RWCU P&ID), 3.2-3 (Reactor REURC P&ID), 11.2-2 (Equip. Drain
Flow Diag.), 11.23 (Floor Drain Flow Diag.) and 3.2-16 (SGTS
Flow Diag.). PCRVICS component control logic is shown in
Figure 7.3-10 (Nuclear Boiler FCD), 7.3-14 (RHR FCD) and 7.3-1
(RWCU FCD). Instrument specirfication are listed in Tables
7.3-5 and 7.3-7. Plant Layout drawings and Electrical
Schematics are identified in 1.7. Operator Information
Displays are shown in Pigure 7.3-10 (Nuclear Boiler FCD).
Refer also to Figure 7.3-9 (Nuclear Boiler P&ID).

During normal plant operation, the isolation control system
sensors and trip logic that are essential to safety are
energized. When abnormal conditions are sensed, instrument
contacts open and de-energize the trip logic and thereby ini-
tiate isolation. Once initiated the PCRVICS trip logics seal-
in and may be reset by the operator only when the initial
conditions return to normal.

7.3-10



WNP-2 AMENDMENT NO. 10
July 1980

The PCRVICE trip logic provides isolation signals to the Main
Steam Line Isolation Valves AO F022 A, B, C, D and AO F028 A,
B, C, D; to the Main Steam Line Drain Valves MO F016, F067 A,
B, C, D, and MO F019; to the Reactor Water Sample Valves MO
FO019 and F020; to the RHR Shutdown Cooling System Valves MO
F008, F009, F023, FO040, F049, F053 A, B, F09¢ A, B; to the RHR
Sample Line Valves Solenoid Operated Valve (SOV) F060 A, B and
FO075 A, B; to the Reactor Water Cleanup System Valves MO F001
and F004; to the Drywell Equipment Drain Valves AO F019 and
FO020; to the Drywell Floor Drain Valves AO F003 and F004; and
to isolate the TIP system valves.

Each main steam line isolation valve (MSIV) has two control
solenoids. Each solenoid receives inputs from two redundant
ogics. A signal from either can deenergize the solenoid.
For any one valve to close automatically, both of its sole-

noids must be de-energized.

The main steam line isolation valve logic has a minimum of
four redundant instrument channels for each measured variable.
One channel of each variable is connected to one trip logic.
One group of redundant logics (A, C) is used to control one
solenoid of both inboard and outboard valves of all four main
steam lines, and the other group of redundant logics (B, D) is
used to control the other solenoid of both inboard and out-
board valves. The four PCRVICS trip logics are arranged in a
one-out-of-two twice logic combination (Trip Logic A or C and
B or D). Refer to Figure 7.3-2.

The main steam line drain valves, cdrywell equipment and floor
drain valves, reactor water sample valves, the reactor water
cleanup system, and residuz)] heat removal system isolation
valves also operate in pairs. The inboard valves close if
both of the Division 1 isolation logics (A and B) are tripped,
and the outboard valves close if both of the Division = logics
(C and D) are tripped. Refer to Figure 7.3-3.

The PCRVICS also provides signals to start the standby gas
treatment system; to remove nonessential loads from essential
busses; and tc isolate the reactor building ventilation
system, and the primary containment purge and vent system.

The following variables provide inputs to the PCRVICS logics
for initiation of reactor vessel and drywell isolation, as
well as the initiation or trip of cther plant functions when
predetermined limits are exceeded. Combinations of these
variables, as necessary, provide initiation of varicus iso-
lating and initiating functions as described in Table 6.2-16
and below:

7.3=-11
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1. Reactor Vessel Low Water Level

A low water level in the reactor vessel could indicate that
reactor coolant is being lost through a breach in the reactor
coolant precsure boundary ana that the core is in danger of
becoming overheated as the reactor coolant inventory
diminishes.

Reactor vessel low water level initiates closure of various
valves. The closure of these valves is intended to isolate a
breach of the pipelines, conserve reactor coolant by closing
off process lines, and limit the escape of radioactive
materials from the primary containment through process lines
that communicate with the primary coolant boundary or primary
containment.

Two reactor vessel low water level isolation trip settings are
used to complete the isclation of the primary containment and
the reactor vessel. The first (and higher) reactor vessel low
water level isolation trip (Trip Level 3) initiates closure of
all RHR system isolation valves. The main steam lines are
left open to allow the removal of heat from the reactor core.
The second (and lower) reactor vessel low water level isola-
tion trip (Trip Level 2) completes the isolation of the pri-
mary containment and reactor vessel by initiating closure of
all other isolation valves and also provides inputs to logic
which trips or initiates other plant equipment.

Reactor vessel water level is monitored by four redundant dif-
ferential pressure switches. Each provides a low water level
input to one of the four PCRVICS trip logics.

Diversity of trip initiation for pipe breaks inside of primary
containment is provided by drywell high pressure.

2. Drywell High Pressure
High pressure in the drywell could indicate a breach of the
reactor coolant pressure boundary inside the drywell and that
the core is in danger of becoming overheated as reactor
coolant inventory dirinishes.

Drywell pressure is monitored by four redundant pressure
switches. Each switch provides an input to one of the four
trip logics.

3. Main Steam Line-High Radiation

The main steam line radiation monitoring senses the gross
release of fission products from the fuel ana initiates
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appropriate actions to limit fuel damage and contain the
released fission products.

Four redundant detectors monitor the gross gamma radiation
from the main steam lines. Each provides an input to one of
the four PCRVICS trip logics.

Each monitoring channel ~onsists of a gamma-sensitive ion
chamber and a log radis*.on monitor. Each loc radiation moni-
tor has three trip circuits. One upscale trip circuit is used
to initiate scram (see 7.2.1) and containment isolation, and
alarm. The second circuit is used for an alarm and is set at
a level below that of the upscale trip circuit used for scram
and isolation. The third circuit is a downscale or inopera-
tive trip that actuates an instrument trouble alarm in the
control room and produces an isolation and scram trip signal.

When the main steam line radiation level exceeds a predeter-
mined value, PCRVICS initiates closure of all main steam line
isolation valves, main steam line drain valves and reactor
water sample valves. The offgas system mechanical vacuum pump
is tripped, and the mechanical vacuum pump lines are isolated.

4. Main Steam Line-Tunnel and Pipe Routing in
Turbine Building High Ambient Temperature and
Differential Temperature

High ambient temperature in the tunnel and pipe routing areas
in the turbine building in which the main steam lines are
located outside of the primary containment could indicate a
leak in a main steam line. Such a 1l ak may also be indicated
by high differential temperature between the outlet and inlet
ventilation air for these areas. The automatic closure of
valves prevent the excessive loss of reactor coolant and the
release of a significant amount of radioactive material from
the reactor coolant pressure boundary.

Four redundant main steam line high ambient temperature sen-
sors are provided in the main steam tunnel and four in the
steam line area of the turbine buiiding. Four redundant dif-
ferential temperature sensors monitor the outlet and inlet
ventilation air ducts of the main steam line tunnel. Each
main steam line trip isolation logic is de-energized by high
ambient temperature in the main steam tunnel on the turbine
building and by high differential temperature in the tunnel
inlet/outlet ventilation air.

When an increas2 in main steam line tunnel ambient or dif-

ferential temperature is detected, trip signals initiate clo-
sure of all main steam line isolation and drain valves.
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Diversity of trip initiation signals for main steam line tun-
nel ambient temperature and high differential temperature is
provided by main steanm line high flow, and steam line low
pressure instrumentation.

5. Main Steam Line-High rlow

Main steam line high flow could indicate a breach in a main
steam line. Automatic closure of isolation valves prevents
excessive loss of reactor coolant and release of significant
amounts of radioactive material from the reactor coolant
pressure boundary.

Sixteen redundant differential pressure switches, four for
each main steam line, monitor the main steam line flow. Four
differential pressure switches for each main steam line pro-
vide inputs to each of the four trip logics.

When a significant increase in main steam line flow is
detected, ctrip signals initiate closure of ali main steam line
isolation and drain valves.

6. Main Turbine Inlet - Low Steam Pressure

Low steam pressure at the turbine inlet while the reactor is
operating could indicate a malfunction of the nuclear system
pressure regulator in which the turbine governor valves or
turbine bypass valves become fully open, and causes rapid
depressurization of the reactor vessel. From reduced power,
the rate of decrease of nuclear system saturation temperature
could exceed the allowable rate of change of vessel tempera-
ture. A rapid depressurization of the reactor vessel while
the reactor is near full power could result in undesirable
differential pressures across the channels (around some fuel
burdles) of sufficient magnitude to cause mechanical defor-
mation of channel walls. Such depressurizations, without ade-
quate preventive action, could require thorough vessel
analysis or core inspection prior to returning the reactor to
power operation.

Four redundant pressure sensors, one for each main steam line,
monitor main steam line pressure and each provides an input to
one of the four trip logics.

When a significant decrease in main steam line pressure is
detected, the PCRVICS initiates closure of all main steam line
isolation and drain valves.

The main steam line low pressure trip is bypassed by the reac-
tor mode switch in the Shutdown, Refuel, and Startup modes of
reactor operation. 1n the Run mode, the low pressure trip
function is operative.
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7. Reactor Building Ventilation Radiation Monitor =
Instrumentation and Controls

The reactor building ventilation monitoring consists of four
sensor and trip units. Each channel has two trips. The
upscale trip indicates high radiation and the downscale trip
indicates instrument trouble.

The reactor building ventilation radiation monitor senses
reactor building exhaust to the elevated release point. 1In
the event that radiation levels exceed predetermined limits
the intake and exhaust dampers are closed.

8. Reactor Water Cleanup (RWCU) System-High
Differential Flow

High differential flow in the reactor water cleanup system
could indicate a breach of the reactor coolant pressure
boundary of the cleanup system. The flow at the inlet to the
system (suction from Recirc. lines) is compared with thz {low
at the outlets of the system (flow return to feedwater or flow
tc the main condenser and/or radwaste).

Two redundant differential flow sensors compare the reactor
water cleanup system inlet-outlet flow. Each of the flow
monitoring sensors provides an input to one of the two
(inboard or outboard) logic trip channels,

Whan an increase in reactor water cleanup system differential
flow is detected, the PCRVICS initiates closure of all reactor
water cleanup system isolation valves,

Diversity of trip initiation signals for reactor water cleanup
system line break is provided by instrumentation for reactor
water level, differential flow, and ambient or d.lferential
temperature in RWCU equipment areas,

The reactor water cleanup system high differential flow trip
is bypassed by an automatic timing circuit during normal reac-
tor water cleanup system surges. This time delay bypass pre-
vents inadvertent system isolations during system operational
changes.

9. Reactor Water Cleanup (RWCU) System-Area High
Ambient Temperature and Differential Temperature
High temperature in the equipment room areas of the reactor

water cleanup system could indicate a breach in the reactor
coolant pressure boundary in the cleanup system,
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Six redundant ambient temperature and six differential tem-
perature sensors monitor the reactor water cleanup system area
temperatures. Three redundant ambient and three redundant
differential temperature circuits are associated with each of
the two trip logics. Six redundant ambient temperature ele-
ments are located in the following locations: Pump Room,
Filter/Demin. Room, and Heat Exchanger Room. Six pairs of tem-
perature elements are located in the ventilation supply and
exhaust areas of the above locations.

When a significant increase in reactor water cleanup system
area ambient or differential temperature is detected the
PCRVICS initiates closure of all reactor water cleanup system
isolation valves,

The output trip signal of each sensor initiates a logic trip
and closure of either the inboard or outboard reactor water
cleanup system isolation valve.

Divers.ty of trip initiation signais for high differential
temperature is provided by two pair of differential tem-
perature elements and associated differential temperature
switches (DTS) for each reactor water cleanup system area.
Each pair of temperature elements and its differential tem-
perature switch are associated with one of two logic channels.

10. RHR System-Area High Ambient Temperature and
Differential Temperature

High temperature in the equipment room areas of the RHR system
could indicate a breach in the reactor coolant pressure
boundary in the RHR system,

Four redundant ambient temperature and four redundant dif-
ferential temperature sensors moni.or the RHR system area
temperatures. Two ambient and two dif “erential temperature
sensors are associated with one trip logic. The remaining
temperature channels are associated with the other trip logic.
The ambient temperature elements are located in each RHR
eguipment area. Four pairs of temperature elements are
located in the ventilation supply and ventilation exhaust of
each RHR equipment area.

When an increase in RHR system area ambient temperature or
differential temperature is detected the PCRVICS initiates
closure of all RHR system isolation valves.

The output trip signal of each sensor initiates a trip logic

and closure of either the inboard or outboard RHR system iso-
lation valve.
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Diversity of trip initiation signals for RHR line break is
provided by ambient te) perature, differential temperature, and
cooling flow instrumentation. An increase in space tempera-
ture, differential temperature, or flow will initiate RHR
system isolation.

11. RHR System - Flow Rate Monitoring

High flow in the RHR system suction line from the reactor
vessel could indicate a breach in the reactor coolant pressure
boundary in the RHR system,

‘wo redundant differential pressure switches, one for each
trip logic, monitor the RHR shutdown cooling mode suction
line.

The output trip signal of each sensor initiates a logic trip
and closure of either the inboard or outboard RHR system iso-
lation valve,

12. Main Condenser Vacuum Trip

The main turbine condenser low vacuum signal could indicate a
leak in the condenser. Initiation of automatic closure of
various valves will prevent excessive loss of reactor coolant
and the release of significant amounts of radioactive
material.

Four redundant vacuum switches monitor the main condenser
vacuum. Each switch provides an input to one of the four trip
logics.

When a signficant decrease in main condenser vacuum is
detected, the PCRVICS initiates closure of all main steam line
isolation and drain valves.

Main condenser low vacuum trip can be bypassed manually when
the turbine stop valve is less than 90% open.

TodoVe¥:3 Main Steamline Isolation Valve Leakage Control System
(MSLCS) - Instrumentation and Control

a. MSLCS Function

The MSLCS is designed to minimize the release of fission pro-
ducts which could bypass the standby gas treatment system
after the postulated LOCA., This is accomplished by directing
the leakage through the closed main steamline isolation valves
to bleed lines which pass the leakage flow into an area served
by the standby gas treatment system. See 6.7.
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b. MSLCS Operation

Schematic Arranaements of system mechanical equipment is shown
in Figure 3.2-25 (MSLC Flow Diag.). MSLC system component
control logic is shown in Figure 7.3-15 (MSLC Control Logi.
Diag.). Instrument specifications are listed in Tables 7.3-27
and 7.3-28. Plant Layout drawings and Electrical Schematics
are identified in 1.7, Operacor Information Displays are
shown in Fiqure 3.2-25 (MSLC Flow Diag.) and Figure 7.3-15
(MSLC Control Logic Diag.).

The MSLCS is manually actuated after a LOCA has occurred, pro-
videu that the reactor and steamline pressures are below the
pressure permissive setpoints and the inboard MSIVs are fully
closed. The outboard and inboard subsystems are provided with
one remote manual initiating switch each.

When the inboard system is initiated, the exhaust blower FN-1
is actuated and the bleed valves V-2A,B,C,D and V-3A,B,C,D and
the bypass valves V-1A,B,C,D are opened, heaters are actuated
and timers are initiated. 1If the steamline pressure is
greater than 5 psig after one minute, the bleed valves will
close. If the pressure is not excessive, the bleed valves
will remain open. After another minute, the bypass valve is
closed. The flow is thus routed through the flow element.
Within the next 30 seconds, a third timer allows flow to be

monitored and the bleed valves to be closed, if necessary, for
high flow.

When the outboard system is initiated depressurization valves

V-9 and V-10 are opened and the exhaust blower FN-2 is activated.

When the steam lines have depressurized to approximately atmo-
spheric pressure, the depressurization branch valves V-4 and
V-5 are closed and flow is diverted to the blower suction.

7,3.1:1.4 RHRS-Containment Spray Cooling Mode (RCSCM) -
Instrumentation and Controls

a. Containment Spray Cooling Mode Function
The containment spray cooling mode is an operating mode of the
Residual Heat Removal System. It is designed to condense
steam in the suppression chamber air volume and/or the drywell
atmosphere following a LOCA. See 6.5.2.

b. Containment Spray Cooling Mode Operation

Schematic Arrangements of system mechanical equipment is shown
in Figure 7.3-13 (RHR P&ID). RHR system component control
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logic is shown in Figure 7.3-14 (RHR FCD). Instrument speci-
fications are listed 'n Tables 7.3-25 and 7.3-26. Plant
Layout drawing: and Electrical Schematics are identified in
1.7. Operator Informacion Displays are shown in Figure 7.3-13
(RHR P&ID) and Figur> 7.3-14 (RHR FCD)

The containment spray cooling mode is initiated by the control
room operator by diverting LPCI flow to either the suppression
pool or the drywell by opening valves MO F027A,B or MO F016A,B,
and MO FO17A,B.

The following conditions must exist before the operator can
initiate a containment spray cooling loop:

1. The LOCA signal which automatically initiated
LPCI must still exist,

2. Drywell high pressure is monitored by two
redundant pressure switches. One of the
two switches must indicate high pressure,

3. The operacor must close the LPCI injection
valve MO F042 A, B.

1¢3:,7.1,5 RHRS-Suppression Pool Cooling Mode (RSPCM)
Instrumentation and Controls

¢. SPCM Function

The suppression pool cooling mode is an operating mode of the
residual heat removal system. It is designed to prevent
suppression pool temperature from exceeding predetermined
limits following a reactor slowdown of the ADS or safety/
relief valves.

d. SPCM Operation

Schematic Arrangements of system mechanical equipment is shown
in Figure 7.3-13 (RHR P&ID). Component control logic is shown
in Figure 7.3-14 (RHR FCD). Instrument specifications are
listed in Tables 7.3-23 and 7.3-24. Plant layout Drawings and
Electrical Schematics are identified in 1.7. Operator
Information Displays are shown in Figure 7.3-13 (RHR P&ID) and
Figure 7.3-14 (RHR FCD).

The suppression pool cooling mode is initiated by the Control
Room operator eithe- during normal plant operation or
following a LOCA, when the suppression pool temperature moni-
toring system (see 7.6) indicates that pool temperature may
exceed a predetermined limit.
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During normal plant operation the operator initiates the SPCM

as follows:

1.

The RHR Pump (A or B) is started. The
standby service water pump is started and the
RHR heat exchanger service water discharge
valve MO F068 A, B is ~rnened automatically
when the RHR pump starts.

The RHR test return line valve MO F024 A, B
is opened.

The RHR heat exchanger inlet and outlet
valves MO F047 A, B and MO FOO3A, B are
keylocked open. The heat exchanger bypass
valve MO F048 A, B and valve MO F024 A, B are
throttled as necessary.

Subsequent to a LOCA the operator initiates the SPCM as follcws:

1.

Once reactor vessel water level has been
restored, the LPCI flow must be terminated by
closing the LPCI injection valve MO F042 A,
B. Closing the injection valve causes the
LOCA initiation logic to be cverridden and
allows operator control of tke system.

The RHR test return line valve MO F024 A, B
control logic also has LOCA signal override
provisions. This allows the operator to open
the valve.

The RHR heat exchanger inlet and outlet
valves MO FC47 A, B and MO F003 A, B are
keylocked open. The heat exchanger bypass
valve MO F041 A, B, after a time delay (a ten
minute timer keeps this valve open following
a LOCA) and valve MO F024 A, R are throttled
as necessary.

r J% P P N Standby Service Water (SSW) System -
Instrumentation and Controls

a. SSW Function

The standby service water system provides cooling water to the
diesel generators, the RHR heat exchangers, the HPCS, RCIC,
LPCI, and LPCS auxiliary equipment (room cooler, pump cooler)
and the essential HVAC chillers. See 9.1.
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b. SSW System Operation

Schematic Arrangements of system mechanical equipment is shown
in Figure 9.1-4 (SSW Flow Diag.). SSW component control logic
is shown in Figure 7.3-17 (SSW Control Logic Diag.). Instrument
specifications are listed in Tables 7.3-21 and 7.3-22. Plant
Layout Drawings and Electrical Schematics are identified in

1.7. Operator Information Displays are shown in Figure 9.1-4
(SSW Flow Diag.) and Figure 7.3-17 (SSW Control Logic Diag.).

The SSW system is automatically initiated as follows:

1. The Division 1 SSW pump P-1A is started auto-
matically if water level in the spray pond is
sufficient and when either the RHR ; pump,
the LPCS pump, or the Division 1 diesel
generator is started,

2. The Division 2 SSW pump P-1B is started auto-
matically if water level in the spray pond is
sufficient and when either the RER B pump,
RHR C pump, the Division 2 diesel generator,
or the RCIC pump is started,

3. The HPCS service water pump C002 is automati-
cally started when the HPCS pump is started.

Once the service water pumps are started the following occurs:

1. The RHR heat exchanger service water
discharge valves MO F068A,B are signalled
open,

2. After the SSW pumps discharge pressure
exceeds a minimum value the pump discharge
valves V-2A,2B and V-29 are signalled to
open,

The SSW pumps are automatically trippecd if spray pond water
level becomes too low.

TeFu¥ute? Main Control Room and Critical Switchgear Rooms
HVAC System ~ Instrumentation and Controls

Schematic Arrangements of system mechanical equipment is shown
in Figure 3.2-19 (HVAC Flow Diag.). Component control logic is
shown in Figure 7.3-14 (HVAC Control Logic Diag.). Instrument
specifications are listed in Tables 7.3-19 and 7.3-20. Plant
Layout Drawings and Electrical Schematics are identified in
1.7. Operator Information Displays are shown in Figure 3.2-19

7.3-21




WNP=-2 AMENDMENT NO. 10
July 1980

(HVAC Flow Diag.) and Figure 7.3-14 (HVAC Control Logic
Diagram).

For a complete description of the Main Control Room and ‘
Critical Switchgear Rooms HVAC Instrumentation and Controls
refer to 9.4.1.

7.3.1.1.8 Containment Atmosphere Control (CAC) System -
Instrumentation and Controls

Schematic Arrangements of system mechanical equipment is shown
in Figure 3,2-17 (CAC Flow Diag.). CAC component control

ogic is shown in Figure 7.3-21 (CAC Control logic Diag.).
nstrument specifications are listed in Tables 7.3-17 and
.3-18. Plant Layout Drawings and Electrical Schematics are
dentified in 1.7. Operator Information Displays are shown in
Figure 3,2-17 (CAC Flow Diag.) and Figure 7.3-21 (CAC Control
Logic Diag.).

For a complete description of the CAC System Instrumentation
and Controls refer to 6.2.5.

7.3.1,1,9 Standby Gas Treatment System (SGTS) -
Instrumentation and Controls ‘

For a complete descri_tion of the SGTS Instrumentation and
Controls refer to 6.5.1,

Schematic Arrangements of system mechanical equipment is shown
in Figure 3.2-16 (SGTS Flow Diag.). SGTS component control
logic is shown ir Figure 7.3-19 (SGTS Control Logic Diag.).
Instrument specitications are listed in Tables 7.3-15 and
7.3-16. Plant Layout Drawings and Electrical Schematics are
identified in 1.7. Operat~r Information Displays are shown in
Figure 3.2-16 (SGTS Flow Diag.) and Figure 7.3-19 (SGTS Control
Logic Diag.).

7.3.1.1.10 Reactor Building Ventilation and Pressure Control
System - Instrumentation and Controls

a. System Function
The reactor building ventilation and pressure control system
automatically maintains subatmospheric pressure of 1/4" water
gage in the reactor building atmosphere. See 9.4.2.
b. System Operation
Schematic Arrangements of system mechanical equipment is shown .

in Figure 3.2-18 (HVAC React. Bldg. Flow Diag.). System com-
ponent control logic is shown in Figure 7.3-19 (SGTS Control
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Logic Diag.). Instrument specifications are listed in Tables
7.3-15 and 7.3-16. Plant Layout Drawings and Electrical
Schematics are identified in 1.7. Operator Information Dis-
plays are shown in Figure 3.2-18 (HVAC React. Bldg. Flow
Diag.) and Figure 7.3-19 (SGTS Continl Logic Diag.).

The differential pressure is monitored by eight redundant dif-
ferential pressure transmitters, four in Division 1 and four
in Division 2, wnich measure the differential pressure from
the exterior of four sides of the reactor building to the fuel
pool area. The signal indicating the least differential
pressure from the four differential pressure transmitters in
one division is selected and is used to control the position
of a damper of that division in the normal reactor building
exhaust fan units or upon the initiation of the standby gas
treatment system by containment isolation signals high drywell
pressure, low reactor water level, or reactor building exhaust
high radiation, the reactor building ventilation and pressure
control system then controls reactor building pressure by
controlling the standby gas treatment system fan units,

(See 6.5.1).

Te3:.1,.1,11 Containment Instrument Air (CIA) System

a. CIA System function

The purpose of the containment instrument air system is to
provide uninterruptable divisional instrument air to essential
ADS valve accumulators inside primary containment and non-
safety-related instrument air supplies to other valves inside
containment as shown in Figure 3.2-21. The system consists of
a safety-relate  porticn, which is comprised of *wo divisions,
and a non-safety-related portion. During normal operation,
the non-safety-related portion of the system provides control
.air to ADS accumulators and other valves.

In the event of failure of the non-safety-related portions of
the system, which is indicated by low header pressure and
detected by two redundant pressure switches, the safety-
related portion automatically maintains header pressure from
two nitrogen bottle sources. The non-safety-related portion
of the system is isolated from the safety-related portion upon
detection of failure of the non-safety-related portion. See
$:3:1.3.2,

b. CIA System Operation
Schematic Arrangements of system mechanical equipment is shown
in Figure 3,2-21 (CIA Flow Diag.). CIA component control

logic is shown in Figure 7.3-20 (CIA Control Logic Diag.).
Instrument specifications are listed in Tables 7.3-13 and
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7.3-14. Plant Layout Drawings and Electrical Schematics are
identified in 1.7. Operator Information Displays are shown in
Figure 3,2-21 (CIA Flow Diag.) and Figure 7.3-20 (CIA Control
Logic Diag.).

The containment instrument air system is always in operation.
The instrumentation and controls of the system perform the
following functions:

1. Monitor CIA system header pressure
2. Monitor CIA system compressor operation

3. 1Isolate the non-safety-related portion of
system in the event of failure in this por-
tion

4. Maintain CIA system header pressure in the
event of item 3 by sequentially opening
nitrogen bottles.

Te3s1:2 Design Basis

The ESF systems are designed to provide timely protection ‘
against the onset and consequences of conditions that threaten

the integrity of the fuel barrier and the reactor coolant

pressure boundary. Chapter 15, "Accident Analysis," iden-

tifies and evaluates events that jeopardize the fuel barrier

and reactor coolant pressure boundary. The methods of

assessing barrier damage and radioactive material releases,

along with the methods by which abnormal events are

identified, are presented in that chapter.

a. Variables Monitored to Provide Protective Action

The following variables are monitored in order to provide
protective actions to the ESF systems:

1. HPCS

a) Reactor Vessel Low Water Level (Trip
Level 2)

b) Drywell High Pressure
2. ADS

a) Reactor Vessel Low Water Level (Trip
Level 3)
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b) Reactor Vessel Low Water Level (Trip
Level 1)

¢) Drywell High Pressure
LPCS and LPCI

a) Reactor Vessel Low Water Level (Trip
Level 1)

b) Drywell High Pressure
PCRVICS

a) Reactor Vessel Low Water Level (Trip
Level 3)

b) Reactor Vessel Low Water Level (Trip
Level 2)

€) Main Steam Line High Radiation

d) Main Steam Line Area High Ambient and
Differential Temperature

e) Main Steam Line High Flow
f) Turbine Inlet Low Steam Pressure
g) Elevated Release Point High Radiation

h) RWCU High Differential Flow

i) RWCU Area High Ambient Temperature and

Differential Temperature

j' RHR Area High Ambient Temperature and
Differential Temperature

k) RHR Suction High Flow

1) Main Condenser Low Vacuum
MSLCS

a) Reactor Vessel Low Pressure
RCSCM

a) Drywell High Pressure
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RSPCM
a) Suppression Pool Temperature
b) Drywell High Pressure

¢) Reactor Vessel Low Water Level (Trip
Level 1)

SSWS

a) RHR, LPCS, RCIC, or Diesel Generator
Start

Main Control Room and Critical Swgr. Room HVAC
a) Duct Chlorine High Concentration

b) Remote Air Intake High Radiation

¢) High Room Temperature

Reactor Bldg. Ventilat:on and Pressure Control

a) Reactor Bldg. to Fuel Pool Area
Differential Fressure

SGTS

a) Reactor Vessel Low Water Level (Trip
Level 2)

b) Drywell High Pressure

¢) Reactor Building Ventilation High
Radiation

CIAS
a) Instrument Air Header Low Pressure
CACS

a) Reactor Vessel Low Water Level (Trip
Level 2)

b) Drywell High Pressure

The plant conditions which require protective action involving
the ESF systems are described in Chapter 15 and Appendix 15A.
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b. Location and Minimum Number of Sensors

See Chapter 16 for the minimum number of sensors required to
monitor safety-related variables. There are no sensors in the
ESF systems which have a spatial dependence.

¢. Prudent Operational Limits

Operational limits for each safety-related variable trip
setting are selected with sufficient margin so that a spurious
ESF system iniation is avoided. It is then verified by an-
alysis that the release of radioactive materials, following
postulated gross failures of the fuel or the nuclear system
process barrier, is kept within acceptable bounds.

d. Margin

The margin between overational limits and the limiting con-
ditions of operation of ESF systems are listed and the bases
stated in Chapter 16, "Technical Specifications".

e. Levels

Levels requiring protective action are established in Chapter
16, "Technical Specifications".

f. Range of Transient, Steady State, and Envircnmental
Conditions

Refer to Tables 3.11-1 through 3.11-5 and 3.1.2.1.4.1 for
environmental conditions. Refer to 8.2.1 and 8.3.1 for the
maximum and minimum range of energy gsupply to ESF instrumen-
tation and controls. All ESF instrumentation and contrnls are
specified and purchased to withstand the effects of enery
supply extremes.

g. Malfunctions, Accidents, anu Other Unusual Events
Which Could Cause Damage to Safety System

Chapter 15, "Accident Analysis" describes the following cre-
dible accidents and events; floods, storms, tornados,
earthquakes, fires, LOCA, pipe break outside containment.
Each of these events is discussed below for the ESF systems.

1. Floods

The buildings containing ESF systems components have been
designed to meet the PMF (Probable Maximum Flood) at the site
location. This ensures that the buildings will remain water-
tight under FMF conditions including wind-generated wave
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action and wave runup. For a discussion of internal flooding
protection refer to 3.4.1.4.1.2, 3.4.1,5.2, and 3.6.

2. Storms and Tornados

The buildings containing ESF systems components have been
designed to withstand meteorological events described in 3.3.

3. Earthquakes

The structures containing ESF systems components have been
seismically qualified as descri*ed in 3.7 and 3.8, and will
remain functional during and following a safe shutdown earth-
quake (SSE). Seismic qualification of instrumentation and
electrical equipment is discussed in 3.10.

4., PFires

To protect the ESF systems in the event of a postulated fire,
the redundant portions of the systems are separated by fire
barriers. If a fire were to occur within one of the sections
or in the area of one of the panels, the ESF systems functions
would not be prevented by the fire. The use of separation and
fire barriers ensures that even though some portion of the
systems may be affected, the ESF systems will continue to pro-
vide the required protective action. A fire detection system
using heat detectors and product of combustion detectors ic
provided in PGCC floor sections and in panels containing FSF
systems components mounted on these floor sections. A Halon
fire suppression system is provided in the same areas.

5. LOCA
The ESF systems components located inside the drywell and
functionally required during and/or following a LOCA have been
environmentally qualified to remain functional as discussed in
3.11 and indicated in Table 3.11-1,
6. Pipe Break Outside Secondary Containment
This condition will not affect the ESF systems. Refer to 3.6.
7. Missiles
Protection for safety-related components is described in 3.5.

h. Minimum Performance Requirements

Minimum performance requirements for ESF instrumentation and

controls are provided in Chapter 16, "Tecnnical Specifications".
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7.3.1.3 Final System Drawings
The final system drawings including:

1. Process and Instrumentation Diagrams
(PaTD)/Flow Diagrams

2. Functional Control liagrams (FCD)Control
Logic Diagrams

have been provided for the ESF syst:ms in this section.

ESF systems electrical interconner.ion and schemaiic diagrams
are in 1,.7.

Functional ana architectural design difference between the
PSAR and FSAR are listed in Table 1.3-8.

7:3.2 ANALYSIS
7e3:3s) ESF Systems - Instrumentation and Controls
Chapter 15, "Accident Analysis," and Chapter 6, "Engineered
Safety Feature Systems," evaluate the individual and combined
capabilities of the ESF systems.
The ESF systems are designed such that a loss of instrument
air, a plant load rejection, or a turbine trip will not pre-
vent the completion of the safety function.
7:.3.2.1,1 Conformance to 10 CFR 50 Appendix A
The following is a discussion of conformance to those General
Design Criteria which apply specifically to the ESF systems.
Refer to 7.1.2.2 for a discussion of General Design Criteria
which apply equally to all safety-related systems.
a. Criterion 33
See 7.3.1.1.1 (HPCS).
b. Criterion 34
See 7.3.1.1.6 (SsSw).

¢c. Criterion 35

See 7.3.1 (ECCS) and 7.3.1.1.6 (SSW).

7.3-29




AMENDMENT NC. 10
July 1980

Criterion 36, 37, 39, 40, 42, 43, 45, 46, and

61 - Fluid Systems
See 7.3.2, Regulatory Guide 1.22.
e, Criterion 38

See 7.3.1,1.4 (RCSCM), 7.3.1.1.5 (SPCM) and
7.3.1.1.6 (SSW)

f. Criterion 41
See 7.3.1.1.,11 (CAC), and 7.3.1.1.9 (SGTS).
g. Criterion 44

See 7.3.1.1.6 (SSW).

h. Criterion 60 and 61
See 7.3.1.1.9 (SGTS) and 7.3.1.1.3 (MSLCS).
i. Criterion 64

See 7.3.1.1.2 (PCRVICS) and 7.3.1.1.8 (Reactor
| Bldg. Vent. Radiation).

i PR R P Conformance to TERE Standards

The following is a discussion of conformance to those IEEE
standards which apply specifically to the ESF systems. Refer
to 7.1.2.3 for a discussion of IEEE standards which apply
eaually to all safety-related systems,

IEEE 279-1971 Criteria for Protection Systems for Nuclear
Power Generating Stations:

1. General Functional Requirement (IEEE 279-1971,
Paragraph 4.1)

The ESF systems automatically initiate the appropriate protec-
tive actions, whenever the parameters described in 7.3.1.2.A
reach predetermined limits, with precision and reliability
assuming the full range of conditions and performance
discussed in 7.3.1.2.

2. Single Failure Criterion (IEEE 297-1971,
Paragraph 4.2)

ESF systems are not required to meet single failure criteria
on an individual system (division) basis. However, on a net-
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work basis, the single failure criteria does apply to assure
the completion of a protective fuaction. Redundant sensors,
wiring, logic, and actuated devices are physically and
electrically separated such that a single failurv will not
prevent the protective function. Refer to £.3.1.4 fo: a
complete description of the WNP-2 separation criteria,

3. OQuality Components (IEEE-279-1971, Paragraph
4.3)

For a discussion ot the quality of ESF system components and
modules refer to 3,11,

4. Equipment Qualification (IEEE 279-1971,
Paragraph 4.4)

Vendor certification requires that the sensors associated with
each of the RPS trip variables, manual switches, and trip
logic components pertorm in accordance with the requirements
listed on the purchase specification as well as in the
intended application. This certification, in conjunction with
the existing field experience with these components in this
application, will serve to qualify these components,

Qualification tests of the relay panels are conducted to con-
firm their adequacy for this service. In-situ operational

testing of these sensors, channels, and the entire protection
system will be performed during the preoperational test phase.

For a complete discussion of RPS Equipment Qualification refer
to 3.5, 3.6, 3.10, and 3.11.

5. Channel Integrity (IEEE 279-1971, Paragraph
4.5)

For a discussion of ESF systems channel integrity under all
extremes of conditions described in 7.3.1.2 refer to 3.10,
3.11, 8.2.1, and 8.3.1.

6. Channel Independence (IEEE 279-191/1,
Paragraph 4.6)

ESF systems channel independence is maintained throuvgh the
application of the WNP-2 separation criteria as described in
8.3.‘.4.

7. Control and Protection Interaction (IEEE
279-1971, Paragraph 4.7)

There are no ESF system and control system interactions.
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8. Derivation of System Inputs (IEEE 279-1271,
Paragraph 4.8)

The ESF variables are direct measures of the desired variables
requiring protective actions. Refer to 7.3.1.1.1 thru
Tedalalilt,

9. Capability of Sensor Checks (IEEE 279-1971,
Paragraph 4.9)

Refer to 7.3.2.1.3, Regulatory Guide 1,22,

10. Capability for Test and Calibration (IEEE
279-1971, Paragraph 4.10)

Refer to 7.3.2.1.3, Regulatory Guide 1.22.

11. Channel Bypass or Removal from Operation
(IEEE 279-1971, Paragraph 4.11)

During periodic tests of any one ESF system channel, a sensor
may be valved out of service and returned to service under the
administrative control procedures. Since only one sensor is
valved out of service at any given time during the test
interval, protective action capability for ESF system automa-
tic initiation is maintained through the remaining redundant
instrument channels,

12. Operating Bypasses (IEEE 279-1971, Paragraph
4-12)

The ESF systems contain the following operating bypasses.

The PCRVICS has two bypasses. 1) main steam line low pressure
operating bypass which is imposed by means of the mode switch.
In all modes except run, the mode switch cannot be left in
this position above 10% of rated power without inititating a
scram. Therefore the bypass is removed by the normal reactor
operating sequence, and 2) the low condenser vacuum bypass
which is imposed by means of a manual bypass switch in con-
junction with closure of the turbine stop valves, the reactor
mode switch in any position other than "RUN", and reactor
pressure below the low pressure setpoint. Bypass removal is
accomplished automatically by the opening of the turbine stop
valves or raising reactor pressure above the interlock
pressure setpoint and manually by placing the bypass switch in
normal position or by placing the mode switch in the "RUN"
position.
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13. Indication of Bypasses (IEEE 279-1971,
Paragraph 4.13)

For a discussion of bypass and inoperability indication refer
to 7.1.2.4, Regulatory Guide 1.47.

14. Access to Means for Bypassing (IEEE 279-1971,
Paragraph 4.14)

Access to means of bypassing any safety action or function for
the ESF systems is under the administrative control of the
control room operator. The operator is alerted to bypasses as
described in 7.1.2.4, Regqulatory Guide 1.47.

Control switches which allow safety system bypasses are
keylocked. All keylock switches in the control room are
designed such that their key can only be removed when the
switch is in the "accident" or "safe" position. All keys will
normally be removed from their respective switches during
operation and maintained under the control of the shift
supervisor. Further, the key locker will be audited once per
day by the shift supervisor. Should a key be required to
change a valve position, it will be obtained from the shift
supervisor via approved key control procedures.

15. Multiple Trip Settings (IEEE 279-1971,
Paragraph 4.15)

There are no multiple cet points within the ESF systems.

16. Completion of Protective Action Once
Initiated (IEEE 279-1971, Paragraph 4.16)

Each of the automatically initiated ESF system control locics
seal-in electrically and remain energized after initial con-
ditions return to normal. Deliberate operator action is
required to return (reset) an ESF system logic to normal.

17. Manual Init‘iaticn (IEEE 279-1971, Paragraph
4.17)

Refer to the discussion of Regulatory Guide 1.62 in 7.3.2.1.3.

18. Access to Setnoint Adjustments (IEEE 279-1971,
Paragraph 4.18)

All access to ESF system set point adjustments, calibration

controls, and test points are under the administrative control
of the control room operator.
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19. Identification of Protective Actions (IEEE
279-1971, Paragraph 4.19)

ESF protective actions are directly indicated and identified
by annunciators located in the main control room and a typed
record is available from the process computer.

20. Information Readout (IEEE 279-1971, Paragraph
4,20)

The ESF systems are designed to provide the operator with
accurate and timely information pertinent to their status.
They do not introduce signals that could cause anomalous indi-
cations confusing to the operator.

21, System Repair (IEEE 279-1971, Paragraph 4.21)

The ESF systems are designed to permit repair or replacement
of components.

Recognition and location of a failed component will be
accomplished during periodic testing or by annunciation in the
main control room,

22. Identification (IEEE 279-1971, Paragraph 4.22)

The ESF panels are identified by colored nameplates, The
nameplate shows the division tc which each panel or rack is
assigned, and also identifies the function in the system of
each item of the control panel. The system to which each
relay belongs is identified on the relay panels.

All wiring and cabling outside of panels are labeled to indi-
cate its divisional assignment as well as its system
assignment. See 8.3.1.3.

Te3,2.1.3 Conformance to Regulatory Guides

The following i~ a discussion of conformance to those
Requlatory Gu’.ues which apply specifically to the ESF systems.
Refer to 7.1.2.4 for a discussion of Regulatory Guides which
apply equally to all safety-related systems.

a. Regulatory Guide 1,22-1972

The ESF systems instrumentation and controls are capable of
being tested during normal plant operatio- unless that testing
is detrimental to plant availability to verify the operability
of each system component. Testing of safety-related sensors
is accomplished by valving out each sensor, one at a time, and
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applying a test pressure source or in the case of the main
steam line radiation sensors, the sensors may be removed and
test sources applied. This verifies the operability of the
sensor contacts, the sensor set point, and the associated
logic components in the control room. Functional operability
of temperature sensors may be verified by readout comparisons,
applying a heat source to the locally mounted temperature
sensing elements or by continuity testing.

For the HPCS, LPCS, and LPCI, testirg for functional operabil-
ity of the control logic relays can be accomplished by use of
Plug-in test jacks and switches in conjunction with single
sensor tests,

Four test jacks are provided to allow ADS logic testing one
for each logic channel. During testing, only one logic should
be actuated at a time. However, when the test plug is plugged
into one channel, the complement channel of that trip system
is automatically rendered inoperative. Therefore, inadvertent
ADS actuation cannot occur even if both channels are impro=-
perly placed in the test mode simultaneously. An alarm is
provided if a test plug is inserted in both channels in a
division at the same time. Operation of the test plug switch
and the permissive contacts will close one of the two series
relay contacts in the valve solenoid circuit. This will cause
a panel light to come on indicating proper channel operation.

Annunciation is provided in the main control room whenever a
test plug is inserted in a jack to indicate to the operator
that an ECCS is in a test status.

Operability of air operated, solenoid operated, and motor
operated valves is verified by actuating the valve control
switches and monitoring the position change by position indi-
cating lights at the control switch.

The ESF systems are provided with indications, status
displays, annunciation, and computer printouts wvhich aid the
control room operator during periodic system tests to verify
component operability.

b. Regu.atory Guide 1.53-1973
Refer to IEEE 279 Para. 4.2, 7.3.2.1.2.

€. Regulatory Guide 1.62-1972 - Manual Initiation of
Protective Actions

rne HPCS, LPCS, and the Division 2 LPCI system are manually
initiated at the system level from the Main Control Room by
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actuation of an armed pushbutton. The LPCS pushbutton also
initiates the Division 1 LPCI system.

The ADS and the PCRVICS are manually initiated at the system
(division) level by actuation of two armed pushbuttons (one
for each logic channel).

The RHRS-Containment Spray Cooling Mode is manually initiated
at the system (division) level by actuation of the RHR pump
start control switch and by opening the Containment Spray or
Suppression Chamber Spray valves.

The RHRS-Suppression Pool Cooling mode is manually initiated
from the main control room by actuation of system pump and
valve controls.

The MSLC system, the SGTS, and the CIA system are manually
initiated at the system (division) level by actuation of the
system start control switch.

The SSW system is manually initiated at the system (division)
level by actuation of the pump start control switch.

The Main Control Room and Critical Switchgear HVAC is manually
initiated at the system (division) level by actuation of indi-
vidual fan start control switches.

The Containment Atmosphere Control system is manually ini-
tiated at the system (division) level by actuation of the
Recombiner system start control switch.

The actuation of the system level manual initiation switches
simulate all the actions of automatic or manual (individual
egquipment initiation) system actuation.

d. Regulatory Guide 1.96 - Design of Main Steam
Isolation Valve Leakage Control System for
Boiling Water Reactor Nuclear Power Plants.

The MSLCS is designed to remove leakays from Main steam line
Isolation valves by drawing a positive suction on the main
steam line downstream of the isolation valves, arnd trans-
porting leakage to the Standby Gas Treatment System. See
5.5.5.4 for a description of valve stem packing leakage
removal.
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TABLE 7.3-1

HICH PRESSURE CORE SPRAY SYSTEM INSTRUMENTATION SPECIFICATIONS

Instrument (3) Requited(s) Response

HPCS Functior Instrument Range (2) Trip Setting Margin(4) Accuracy Time (5)

Reactor Vessel Low Level Switch =-150/0/+60" (1) -38" - +7.5" -
Water Level (B22-N031A-D)
(Level 2)

Drywell Pressure Switch «25-12 psig 2 psig - +0.06 psi 0.6 sec.
High Pressure (B22~N047A~D)

Reactor Vessel High Level Switch 0-60" +55.5" - +3° -
Water Level (B22-N024 A,C)
(Level 8)

Pump Discharge Pressure Switch 10-340 psig 120 psig - +10 psi -
Pressure (E22-N012)

Pump Minimum Flow Flow Switch 6-1190 gpm 640 gpm - +160 gpm 0 milli sec

(E22-N006)

Suppression Pool Level Switch o" - +0.5" -

High Water Level (E22-N002 A,B) - (5" above normal
water level)

Condensate Storage Level Switch - o" - +0.5" -
Tanks Low Level (E22-N001 A--5) (11,500 gal)

Diesel Fuel Day Level Switch (H) - - - - -
Tank Level Low (DO-LS-21) El. 445'-(0" +0.5" -

Z 30 1 abed
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Page 2 of 2

NOTES FOR TABLE 7.3-1

Instrument zero equal to 527.5" above Vessel zero.

See Chapter 16, "Technical Specifications" for opera-
tional limits,

The range for safety-related instrumentation is selected

SO0 as to exceed the expected range of the process vari-
able being monitored.

Trip settings shown are subject to change to comply with
Chapter 16, "Technical Specifications".

The trip setpoint is located in that portion of an
instrument's range which provides the required accuracy.

Initial trip setting values are established frzem oper-
ating experience with similar size plants, and backed
up with analysis as necessary.

See Chapter 16, "Technical Specifications" for instrument
setpoint margins.

Values shown are subject to change to comply with Chapter
16, "Technical Specifications".
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CHANNELS REQUIRED FOR PROTECTIVE ACTION COMPLETION

Instrument
Channel

Reactor vessel low
water level
(Level 2)

Drywell high
pressure

Condensate storage
tanks low level

Suppression pool
high level

Channels
Provided

4

l.3-39

Minimum Channels
Required
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ADS Function

Reactor Vessel Low
Water Level
(Level 3)

Reactor Vessel Low
Water Level
(Level 1)

Drywell High
Pressure

LPCI Permissive

LPCS Permissive

Automatic Depressuri-
zation Time Delay

AUTOMATIC CEPRESSURIZATION SYSTEM INSTRUMENTATION SPEC1FICATIONS

TABLE 7.3-3

Instrument

Level Switch
{B22-NO38 A, B)

Level Switch
(B22-NC37 (A-D)

Pressure Switch
(B22-N048 A-D)

Pressure Switch
(E12-N016 A-C,
E12-N019 A-C)

Pressure Switch
(E21-N001,
E21-N009)

Timer

Instrument

Range (2)
0-60" (1)

~150/0/+60" (1)

0.25-12 psig

10-240 psig

10-340 psig

0-180 sec.

. (3) . Requited(s) Response
Trip Setting Margin(4) Accuracy Time (5)
+12,.5" - +3" -
-149" - +7.8° -

2 psig - +0.06 psi

100 psig - +9 psi -

150 psig - +10 psi

105 sec. - +18 sec. -
" g
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Page 2 of 2
NOTES FOR TABLE 7.3-3
Instrument zero equal to 527.5" above Vessel zero.

See Chapter 16, "Technical Specifications” for opera-
tional limicts.

The range for safety-related instrumentation is selected
80 as to exceed the expected range of the process
variable being monitored.

Trip settings shown are subject to change to comply with
Chapter 16, "Technical Specifications”.

The trip setpoint is located in that portion of an
instrument's range which provides the required accuracy.

Initial trip setting values are established from
operating experience with similar size plants, and backed
up with analysis as necessary.

See Chapter 16, "Technical Specifi-ations" for instrument
setpoint margins. "

Values shown are subject to change to comply with Chapter
16, "Technical Specifications".
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CHANNELS REQUIRED FOR PROTECTIVE FUNCTION COMPLETION

Instrument
Channel

Reactor vessel low
water level
(Level 3)

Reactor vessel low
water level
{Level 1)

Drywell high
pressure

LPCI permissive

Time delay

LPCS permissive

TABLE 7.3-4
OF THE ADS
Channels Minimum Channels
Provided Required
2 1
4 2
4 2
6 2
2 1
2 1
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TABLE 7.3-5
LOW PRESSURE CORE SPRAY SYSTEM INSTRUMENTATION SPECIFICATIONS
Instrument (3) (4) Required ¢ Response (3)
LPCS FUNCTION Instrument Range (2) Trip Setting Margin Accuracy Time
Reactor Vessel Low Level Switch -150/0/+60" (1) -149" - +7.5" -
Water Level (B22-N037 A,C)
(Level 1)
Drywell High Pressure Switch .25-12 psig 2 psig - +0.06 psi -
Pressure (B22-N048 A,C)
Injection Valve Differential 0-800 psid 747 psid - +12 psi -
Differential Pressure Switch
Pressure (E21-N006)
Pump Minimum Flow Switch 0-1100 gpm 640 gpm - +170 gpm -
Flow Bypass (E21-N004)
BT
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Page 2 of 2
NOTES FOR TABLE 7.3-5
Instrument zero equal to 527.5" above Vessel zero.

See Chapter 16, "Technical Specifications" for opera-
tional limits.

The range for safety-related instrumentation is selected
80 as to exceed the expected range of the process vari-
able being monitored.

Trip settings shown are subject to change to comply with
Chapter 16, "Technical Specifications".

The trip setpoint is located in that portion of an
instrument's range whicl provides the required accuracy.

Initial trip setting values are established from oper-
ating experience with similar size plants, and backed
up with analysis as necessary.

See Chapter 16, "Technical Specifications" for instrument
setpoint margins,

Values shown are subject to change to comply with Chapter
16, "Technical Specifications",
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CHANNELS REQUIRED FOR PROTECTIVE ACTION COMPLETION OF

LPCS SYSTEM AND LPCI "A"

Instrument
Channel

Reactor vessel
water level

Drywell high
pressure

Pump discharge
low flow

Valve differential
pressure

Channels
Provided

2

7.3-45

Minimum Channels
Required
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LPCS FUNCTION

Reactor Vessel Low

Water Level
(Level 1)

Drywell High
Pressure

LPCI Pump Delay (on
Loss of Normal Power)

Injection Valve
Differential
Pressure

Pump Minimum
Flow Bypass

LOW PRESSURE COOLANT INJECTION INSTRUMENTATION SPECIFICATIONS

TABLE 7.3-7

Instrument

Level Switch
(B22-N037 A-D)

Pressure Switch
(B22-N048 A-D)
Timer
Differential
Pressure Switch
(E12-N009 A-C)

Flow Switch
(E12-N010 A-C)

Instrument

Range (2)
-150/0/+60" (1)

.25-12 psig

0-7.5 sec.

0-1000 psid

0-15" Hy0

Trip Setting(3)

-149"

2 psig

5 sec.

700 psid

3" H20
(700 GPM)

Required g Response {3)
Accuracy Time
17.5' -
+0.06 psi -
+0.75 sec. -
+20 psi -
+120 gpm -
§ g%
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Page 2 of 2
NOTES FOR TABLE 7.3-7
Instrument zero ejual to 527.5" above Vessel zero.

See Chapter 16, "Technical Specifications' for opera-
tional limits.

The range for safetyv-related instrumentation is selected
SO as to exceed the expected range of the process vari-
able being monitored. This may, as in the case of the
neutron monitoring system, require more than one instru-
ment to cover the expected range,

Trip settings shown are subject to change to comply with
Chapter 16, "Technical Specifications",.

The trip setpoint is located in that portion of an
instrument's range which provides the required accuracy.

Initial trip setting values are established from oper-
ating experience with similar size plants, and backed
up with analysis as necessary.

See Chapter 16, "Technical Specifications" for instrument
setpoint margins.

Values shown are subject to change to comply with Chapter
16, "Technical Specifications".
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TABLE 7.3-8

CHANNELS REQUIRED FOR PROTECTIVE ACTION COMPLETION OF

Instrument
Channel

Reactor vessel low
water level

Drywell high
pressure

LPCI pumps discharge
low flow

Valve differential
pressure

LPCI "B" AND "C"

Channels Minimum Channels
Provided Required

2 1

2 1

2 2

2 2
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PCRVICS Function

Reactor Vessel Low
Water Level (Level 3)

Reactor Vessel Low
Water Level (Level 2)

Main Steam Line
High Radiation

Main Steam Line
Area High Temp

Main Steam Line
Low Pressure

Drywell
High Pressure

Reactor Bldg. Venti-
lation Ext»uc: High
Radiation

Main Condenser
Low Vacuum

Main Steam Line
High Steam Flow

PRIMARY CONTAINMENT AND REACTOR VESSEL ISOLATION CONTROL SYSTEM

TABLE 7.3-9

Instrument

Level Switch
(B22-N024 A-D)

Level Switch
(822-N026 A-D)

Radiation Monitor
(D17-K610 A-D)

Temperature and
Differential
Temperature

Pressure Switch
(B22-NO15 A-D)

Pressure Switch
(C72-N002 A-D)

Radiation Monitor
D17-K609 A-D)

Pressure Switch
(B22-N056 A-D)

Differential
Pressure Switch
(E31-N008 A-D)
(E31-N009 A-D)
(E31-NO010 A-D)
(E31-N011 A-D)

INSTRUMENT SPECIFI

CATIONS

Instrument

Range (2)

Trip Settiqg(3)

Margin

0-60" (1)
-150/0/+460" (1)
1 - 10% cps

50~350°F
0-150°F

50-1200 psig
0.2-6 psig

10-2 - 102mR/hr

0-30" hg ABS

-15/0/150 psi

+12,.5%

-38%

3X normal

(4)

840 psig

2 psig

(later)

23" hg ABS

132.5 psi

Required(e)
Accuracy

+3°

+7.5"

+30,000 CPS

+7°F
+3°F

#15 psi at
setpoint

+0.05 psi

+9.5 mR/hr

40.9" hg

+3 psi

Response (8)
Time
1 sec.
2.25 sec.
1 sec.
.6 sec.
5 sec.
g
—
t<
.1 sec.
—
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PCRVICS Function

RCIC turbine steam

line space high
temperature

RCIC turbine steam

line high flow

Reac :or shutdown
cooling system
space high
temperature

Reactor cleanup

system space high

temperature

Instrument

Temperature and
Differential
Temperature

Differential
pressure
switch
(E31-NO007 A,B)
(E31-N013 A,B)

Temperature and
Differential
Temperature
Switches

Temperature and
Differential
Temperature
Switches

TABLE 7.3-9 (Continued)

Instrument

Range (2)

50-350°F
0-150°F

-200/0/+200
in H0

Thermocouple:

50-350°F
0-150°F

50~350°F

50-350°F
0-150°F

* Setpoints will be established based upon operating data.

Trip Setting

(3)

Margin

(4)
(4)

198 in. Hy0

(4)
(4)

(4)
(4)

(7

)

Required(a)
Accuracy

Response (8)
Time

2.25 sec.

2.25 sec.

.1 sec.

2.25 sec.
2.25 sec.

2.25 sec.
2.25 sec.

€ 30 z abed
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(1)
(2)

(3)

(4)

(3)

(6)

(7)

(8)

WNP-2 AMENDMENT NO. 10
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Page 3 of 3
NOTES FOR TABLE 7.3-9
Instrument zero equal to 527.5" above Vessel zero.

See Chapter 16, "Technical Specifications" for opera-
tional limits.

The range for safety-related instrumentation is selected
80 as to exceed the expected range of the process vari-
able being monitored.

Trip settings shown are subject to change to comply with
Chapter 16, "Technical Specifications".

The trip setpoint is located in that portion of an
instrument's range wh zh provides the required accuracy.

initial trip setting values are established from oper-
ating experience with similar size plants, and backed
up with analysis as necessary.

The initial values are the trip settings listed in the
tables.

Trip settings will be established during preoperational
testing (normally 50°F above ambient).

Setpoint will be determined from instrument calibration
curve,

Setpoint will be established after background readings
are determined during startup.

See Chapter 16, "Technical Specifications” for instrument
setpoint margins.

Valves shown are subject to change to comply with Chapter
16, "Technical Specifications".
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TABLE 7.3-10

CHANNELS REQUIRED FOR PROTECTIVE FUNCTION COMPLETION OF

Instrument
Channel

Reactor vessel low
water level
(Level 3)

Reactor vessel low
water level
(Level 2)

Reactor vessel high
presure

Main steamline high
radiation

Main steamline space
hign temperature

Main steamline high
flow

Main steamline low
pressure

Drywell high pressure

Reactor Building
ventilation exhaust
high radiation

Main condenser low
vacuum

Reactor water cleanup
system differential
flow

THE PCRVICS

Channels Minimum Channels
Provided Required

4 3

4 3

4 3

4 3

4 temp 3 temp

4 differen- 4 differen-

tial temp tial temp

4 3

4 3

4 3

2 2

4 3

2 2
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FUNCTION

React. Bldg.
to Fuel Pool
Area Differen-
tial Pressure

TABLE 7.3-11

REACT. BLDC. VENT. & PRESS. CONT. SYSTEM INSTRUMENTATION SPECIFICATIONS

INSTRUMENT
INSTRUMENT RANGE (1)

Differential -3 to + 7"
Press. Trans. Hy0

(REA DPT

1A1-1A4)

(REA DPT

1B1-1B4)

Differential -3 to + 7"
Press. Ho0
Controller

(REA DPRC-

1A, 1B)

TRIP SETTING (2) MARGIN (3)
N/A N/A
-1/4" Hy0  Ap N/A

REQUIRED RESPONSE
ACCURACY (4) TIME (4)
+3% B
+3% -

Z 30 1 ebeg

0861 Arnp

‘ON LNAWANIWY

(0] §



(1)

(2)

(3)

(4)

WNP-2 AMENDMENT NO. 10
July 1980

Page 2 of 2
NOTES FOR TABLE 7.3-11

See Chapter 16, "Technical Specifications" for opera-
tional limits.

The range for safety-related instrumentation is selected
SO0 as to exceed the expected range of the process
variable being monitored.

Trip settings shown are subject to change to comply with
Chapter 16, "Technical Specifications".

The trip setpoint is located in that portion of an
instrument's range which provides the required accuracy.

Initial trip setting values are established from
operating experience with similar size plants, and back
up with analysis as necessary.

See Chapter 16, "Technical Specifications" for instrument
setpoint margins.

Values shown are subject to change to comply with Chapter
16, "Technical Specifications".
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TABLE 7.3-12

CHANNELS REQUIRED FOR PROTECTIVE ACTION COMPLETION FOR
REACT. BLDG. VENT & PRESS CONTROL

MINIMUM
INSTRUMENT CHANNELS CHANNELS
CHANNEL PROVIDED REQUIRED
React. Bldg. to Fuel
Pool Area Differential
Pressure 2 1

1.3=55
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FUNCTION

Reactor
Vessel Low
Water Level
(Level 2)

Drywell High
Press.

Header Press.
Low

TABLE 7.3-13

CONTAINMENT INSTRUMENT AIR SYSTEM INSTRUMENTATION SPECIFICATIONS

INSTRUMENT

Level Switch
(B22-NO26A~-D)

Press. Switch
(C72-NO0O2A-D)

Press. Switch
(C1A-PS21A,B)

INSTRUMENT REQUIRED RESPCNSE

RANGE (1) TRIP SETTING (2) MARGIN (3) ACCURACY (4) TIME (4)

-150/0/160" (5) -38" - +7.5" -

0.2 - 6 psig 2 psig - +.05 psi 0.6 sec.
n 150 psig - - -

Z 3o 1 ebed

0861 Ainr

"ON LNIWANIWY

(0] §



(1)

(3)

(4)

(5)

WNP-2 AMENDMENT NO. 10
July 1980

Page 2 of 2
NOTES FOR TABLE 7.3-13

See Chapt:- 16, "Technical Specifications" for opera-
tional limits.

The range for safety-related instrumentation is selected
S0 as *n exceed the expected range of the process
var ‘able being monitored.

Trip settings shown are subject to change to comply with
Chapter 16, "Technical Specifications”.

The trip setpoint is located in that portion of an
instrument's range which provides the required accuracy.

Initial trip setting values are established from
Operating experience with similar size plants, and back
up with analysis as necessary.

See Chapter 16, "Technical Specifications" for instrument
setpoint margins.

Values shown are subject to change to comply with Chapter
16, "Technical Specifications".

Instrument zero equal to 527.5" above vessel zero.
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TABLE 7.3-14

CHANNELS REQUIRED FOR PROTECTIVE FUNCTION COMPLETION FOR
CONTAINMENT INSTRUMENT AIR SYSTEM

MINIMUM
INSTRUMENT CHANNELS CHANNELS
CHANNEL PROVIDED REQUIRED
Reactor Vessel Low 4 2
Water Level
Drywell High Pressure - 2
Header Pressure Low 2 1
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FUNCTION

Reactor
Vessel Low
Water Level
(Level 2)

Drywell High
Press

Reactor Bldg.
Vent. Exhaust
High Rad.

TABLE 7.3-15

STANDBY GAS TREATMENT SYSTEM INSTRUMENTATION SPECIFICATIONS

INSTRUMENT
INSTRUMENT RANGE (1)

Level Switch -150/0/+60"(5)
(B22-NO26A~D)

Pressure 0.2 - 6 psig
Switch

(C72~NOO2A-D)

Radiation 102 - 102 mR/hr
Monitor

(D17-K609A-D)

REQUIRED RESPONSE
TRIP SETTING (2) MARGIN (3) ACCURACY (4) TIME (4)
-38" +7.5" o
2 psig +0.05 psi 0.6 sec
- +9.5 mR/hr .5 sec

Z 30 1 ebed

0861 AIne

"ON LNIAWANTWY

0ot



(1)

(2)

(4)

(5)

AMENDMENT NO. 10
July 1980

Page 2 of 2

NOTES FOR TABLE 7.3-15

See Chapter 16, "Technical Specifications" for opera-
tional limits.

The range for safety-related instrumentation is selected
S0 as to exceed the expected range of the process
variable being monitored.

Trip settings shown are subject to change to comply with
Chapter 16, "Teclhinical Specifications".

The trip setpoint is located in that portion of an
instrument's range which provides the required accuracy.

Initial trip setting values are established from
operating experience with similar size plants, and back
up with analysis as necessary.

See Chapter 16, "Technical Specifications" for instrument
setpoint margins.

Values showr. are subject to change to comply with Chapter
16, "Techrical Specifications".

Instrument zero equal to 527.5" above vessel zero.
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CHANNELS REQUIRED FOR PROTECTIVE FUNCTION COMPLETION FOR
—_——— et LUTTALLLIIUN FUR

WNP-2

TABLE 7.3-16

AMENDMENT NO.
July 1980

THE STANDBY GAS TREATMENT SYSTEM

INSTRUMENT
CHANNEL

Reactor Vessel Water
Level

Drywell High Pressure

Reactor Bldg. Vent High
Rad

CHANNELS
PROVIDED

K

703-61

MINIMUM
CHANNELS
REQUIRED

2

10
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FUNCTION

Recombiner
Blwr.

Discharge
Temp. High

Preheater
Discharge
Temp. High

Moisture
Separator

Outlet Temp.

High

Recycle Flow

Low

After Cooler

Inlet
Pressure
High

Moisture
Separator
Level High

TABLE 7.3-17

CONTAINMENT ATMOSPHERE CONTROL SYSTEM INSTRUMENTATION SPECIF.CATIONS

INSTRUMENT

Temp. Switch
(CAC TS 1A,B)

Temp. Switch
(CAC TS 5A,B)

Temp. Switch
(CAC TS 6A,B)

Flow Switch

(CAC FS 6A,B)

Press. Switch
(CAC PS 68A,

B)

Level Switch
(CAC LS 1A,B)

INSTRUMENT
RANGE (1)

0 - 340°F

0 - 1500°F

0 - 340°F

0 - 25 KSCFH
0 - 50 psig

TRIP SEYTING (2)

MARGIN (3)

300°F

1150°F

200°F

3 KSCFH

45 psig

REQUIRED
ACCURACY (4)

RESPONSE
TIME (4)

+1%

+1%

+1%

Z 30 T obed

0861 Arnp

"ON LNIWANIWY

01



(1)

(2)

(3)

(4)

WNP-2 AMENDMENT NO. 10
July 1980

Page 2 of 2
NOTES FOR TABLE 7.3-17

See Chapter 16, "Technical Specifications" for opera-
tional limits.

The range for safety-related instrumentation is selected
S0 as to exceed the expected range of the process
variable being monitored.

Trip settings shown are subject to change to comply with
Chapter 16, "Technical Specifications".

The trip setpoint is located in that pertion of an
instrument's range which provides the reguired accuracy.

Initial trip setting values are established from
operating experience with similar size plants, and back
up with analysis as necessary.

See Chapter 16, "Technical Specifications" for instrument
setpoint margins.

Values shown are subject to change to comply with Chapter
16, "Technical Specifications".
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TABLE 7.3-18

CHANNELS REQUIRED FOR PROTECTIVE ACTION COMPLETION FOR
CONTAINMENT ATMOSPHERE CONTROL

MINIMUM

INSTRUMENT CHANNELS CHANNELS
CHANNEL PROVIDED REQUIRED
Recombiner Blwr. Disch. 2 1
Temp. High

Preheater Discharge 2 1
Temp. High

Moisture Separator 2 1
Outlet Temp. High

Recycle Flow Low 2 1
After Cooler Inlet 2 1
Pressure High

Moisture Seperator 2 1

Level High
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FUNCTION

Control Room
Temp.

Control Room
Humid

Swgr. Rooms
Temp.

Reactor
Vessel Low
Water Level
(Level 2)

Drywell High
Press.

Reactor Bldg.
Vent. Exhaust
High Rad.

TABLE 7.3-19

MAIN CONTROL ROOM & CRITICAL SWGR. RM. HVAC SYSTEM INSTRUMENTATION SPECIFICATIONS

INSTRUMENT

Temp.
Controller
(WMA TIC 12A,
B)

Humid
Contrecller
(WMA MI1C 55A,
B)

Temp.
Controllers
(WMA TI1C 52A,
B)

(WMA TI1C 53A,
B)

Level Switch
(B22-NO26A-D)

Pressure
Switch
(C72-NOO2A~D)

Radiation
Monitor
(D17-K609A~D)

INSTRUMENT

RANGE (1)

=150/0/+60" (5)

0.2 - 6 psig

10-2 - 102 mR/hr

REQUIRED RESPONSE
TRIP CETTING (2) MARGIN (3) ACCURACY (4) TIME (4)
78° DB - - -
40% RH - - -
80° DB - +1% -
-38" - +7.5" -
2 pseig - +0.05 psi 0.6 sec
- - #9.5 mR/hr 0.5 sec

Z 30 1 @beqd

0861 Arnp

‘ON LNIWANIWY

01



(1)

(2)

(3)

(4)

(5)

WNP-2 AMENDMENT NO. 10
July 1980

Page 2 of 2
NOTES FOR TABLE 7.3-19

See Chapter 16, "Technical Specifications" for opera-
tional limits.

The range for safety-related instrumentation is selected
S0 as to exceed the expected range of the process
variable being monitored.

Trip settings shown are subject to change to comply with
Chapter 16, "Technical Specifications".

The trip setpoint is located in that portion of an
instrument's range which provides the required accuracy.

Initial trip setting values are established from
operating experience with similar size plants, and back
ap with analysis as necessary.

See Chapter 16, "Technical Specifications" for instrument
setpoint margins.

Values shown are subject to change to comply with Chapter
16, "Technical Specifications".

Instrument zero equal to 527.5" above vessel zero.
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CHANNELS REQUIRED FOR

WnP-2 AMENDMENT NO. 10
July 1980

TABLE 7.3-20

PROTECTIVE FUNCTION COMPLETION FOR

CONT. R

INSTRUMENT
CHANNEL

Control Room
Temperature

Control Room Humidity
Swgr. Rooms Temperatures

Reactor Vessel Water
Level

Drywell High Pressure

Reactor Bldg. Vent High
Rad.

M. & SWGR. RM. HVAC
MINIMUM

CHANNELS CHANNELS
PROVIDED REQUIRED

2 1

2 1

2 1

o 2

- 2

B 2
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FUNCTION

Reactor
Vessel Low
Water Level
(Level 2)

Drywell High
Press.

Reactor Bldg.
Vent. Exhaust
High Rad.

Spray Pond
Water Level
Low

Spray Pond
Water Level
Low

Spray Pond
Water Level
Low

SW Discharge
Pressure Low

TABLE 7.3-21

STANDBY SERVICE WATER SYSTEM INSTRUMENZATION SPECIFICATIONS

INSTRUMENT

INSTRUMENT
RANGE (1)

Level Switch
(B22-NO26A~D)

Pressure
Switch
(C72~-NOO2A-D)

Radiation
Monitor
(D17-K609A~-D)

Level Switch
(SW LS 1A3,
1B3)

Level Switch
(SW LS 1A2-
iD2)

Level Switch
(SW LS 1A4,
1B4)

-150/0/+60" (5)

0.2 - 6 psig

10-2 162 mR/hr

Pressure Switch -

(SWw Ps 1A, 1B,

40B)

TRIP SETTING (2)

RESPONSE
TIME (4)

REQUIRED

MARGIN (3) ACCURACY (4)

-38%

2 psig

El. 415"

El. 433" -6"

El. 433'-9"

50 psig

i 1705' aid

- +0.05 psi 0.6 sec

0.5 sec

- +9.5 mR/hr

- i]‘ -

- 11% -

2 +1% -

o +1% -

Z 30 1 obed

0861 Arnp
*ON INIWANIWY
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(1)

(2)

(3)

(4)

(5)

WNP-2 AMENDMENT NO. 10
July 1980

Page 2 of 2
NOTES FOR TABLE 7.3-21

See Chapter 16, "Technical Specifications" for opera-
tional limits.

The range for safety-related instrumentation is selected
SO as to exceed the expected range of the process
variable being monitored.

Trip settings shown are subject to change to comply with
Chapter 16, "Technical Specifications”.

The trip setpoint is located in that portion of an
instrument's range which provides the required accuracy.

Initial trip setting values are established from
operating experience with similar size plants, and back
up with analysis as necessary.

See Chapter 16, "Technical Specifications" for instrument
setpoint margins.

Values shown are subject to change to comply with Chapter
16, "Technical Specifications".

Instrument zero equal to 527.5" above vessal zero.
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TABLE 7.3-22

CHANNELS REQUIRED FOR PROTECTIVE FUNCTION COMPLETION FOR
THE STANDBY SERVICE WATER SYSTEM

MINIMUM
INSTRUMENT CHANNELS CHANNELS
CHANNEL PROVIDED REQUIRED
Reactor Vessel Water K 2
Level
Drywell High Pressure 4 2
Reactor Bldg. Vent High 4 2
Rad.
Spray Pond Water 2 1
Level Low
(SW LS 1A3, 1B3)
Spray Pond Water 2 1
Level Low
(SW LS 1A2, 1B2)
Spray Pond Water 2 1
Level Low
(SWw LS 1C2, 1D2)
Spray Pond Water 2 1
Level Low
(SW LS 1A4, 1B4)
SW Discharge Pressure 3 2

Low
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FUNCTION

Reactor
Vessel Low
Water Level
(Level 1)

Drywell High
Pressure

Suppression
Pool
Temperature
High

TABLE 7.3-23

RHRS - SUPPRESSION POOL COOLING MODE INSTRUMENTATION SPECIFICATIONS

INSTRUMENT REQUIRED RESPONSE
INSTRUMENT RANGE (1) TRIP SETTING (2) MARGIN (3) ACCURACY (4) TIME (4)
Level 8" “¢ch =150/0/460"(5) -149" - *7.5" -
(B22-NO37A~-D)
Pressure 0.25 - 12 psig 2 psig - +0.06 psi 0.6 sec
Switch
(B22-NO48A-D)
Temperature 0 - 212°F - - +2°F 15 sec
Recorder

Z 30 1 abedg

0861 AIng
‘ON LNIWANIWY

0ot



(3)

(4)

(5)

AMENDMENT NO.
July 1980

Page 2 of 2
NOTES FOR TABLE 7.3-23

See Chapter 16, "Technical Specifications" for opera-
tional limits.

The range for safety-related instrumentation is selected
S0 as to exceed the expected range of the process
variable being monitored.

Trip settings shown are subject to change to comply with
Chapter 16, "Technical Specifications".

The trip setpoint is located in that portion of an
instrument's range which provides the required accuracy.

Initial trip setting values are established from
operating experience with similar size plants, and back
up with analysis as necessary.

See Chapter 16, "Technical Specifications" for instrument
setpoint margins.

Values shown are subject to change to comply with Chapter
16, "Technical Specifications".

Instrument zero equal to 527.5" above vessel zero.
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TABLE 7.3-24

AMENDMENT NO.
July 1980

CHANNELS REQUIRED FO PROTECTIVE ACTION COMPLETION FOR
RHRS - SUPPh."SION POOL COOLING MODE

INSTRUMENT
CHANNEL

Reactor Vessel Water
Level

Drywell High Pressure

Suppression Pool Temp.
High

CHANNELS
PROVIDED

B

71.3-73

MINIMUM
CHANNELS

REQUIRED
2

10
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FUNCTION

Drywell High
Press.

TABLE 7.3-25

RHRS - CONTAINMENT SPRAY COOLING MODE SYSTEM INSTRUMENTATION SPECIFICA IONS

INSTRUMENT REQUIRED RESPONSE
INSTRUMENT RANGE (1) TRIP SETTING (2) MARGIN (3) ACCURACY (4) TIME (4)
Pressure 0.25 - 2 psig - +0.06 psi 0.6 sec
Switch 12 psig

(B22-NO48A-D)

Z 30 1 =obed

086 Arng
*ON LN7 AGNIWY
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(1)

(2)

(3)

(4)

WNP-2 AMENDMENT NO. 10
July 1980

Page 2 of 2
NOTES FOR TABLE 7.3-25

See Chapter 16, "Technical Specifications" for opera-
tional limits.

The range for safety-related instrumentaticn is selected
S0 as to exceed the expect d range of the process
variable being monitored.

Trip settings shown are subject to change to comply with
Chapter 16, "Technical Specifications".

The trip setpoint is located in that portion of an
instrument's range which provides the required accuracy.

Initial trip setting values are established from
operating experience with similar size plants, and back
up with analysis as necessary.

See Chapter 16, "Technical Specifications" for instrument
setpoint margins.

Values shown are suu>~ct to change to comply with Chapter
16, "Technical Specific. r 4F,

703-75
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TABLE 7.3-26

CHANNELS REQUIRED FOR PROTECTIVE ACTION COMFLETION FOR
RHRS - CONTAINMENT SPRAY COOLING MODE

MINIMUM
INSTRUMENT CHANNELS CHANNELS
__CHANNEL PROVIDED REQUIRED
Drywell High Pressure R 2

T+3=-76
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FUNCTION

Reactor
Pressure
Low

MSLC Header
Pressure Low

MSLC Header
Pressure Low

MSLC High
Flow

TABLE 7.3-27

MAIN STEAM LINE LEAKAGE CONTROL SYS'EM INSTRUMENTATION SPECIFICATIONS

INSTRUMENT REQUIRED RESPONSE
INSTRUMENT RANGE (1) TRIP SETTINGC (2) MARGIN (3) ACCURACY (4) TIME (4)

Press. Switch - 35 psig - - -
(MSLC-PS20)

(MSLC-PS24)

(MSLC-+S8A-D)

(MELC~-FS7A-D)

Press. Switch - 0 psig - - -
(MSLC-PS 25)

Press. Switch - 5 psig - - -
(MSLC-PS 70A-D)

Flow Switch - 505 CFH - - -
(MSLC-FS 3A-D)

Z 30 1 abed

0861 AIng

"ON LNIWANIWY
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(1)

(2)

(3)

(4)

WNP-2 AMENDMENT NO. 10
July 1980

Page 2 of 2
NOTES FOR TABLE 7.3-27

See Chapter 16, "Technical Specifications" for opera-
tional limits.

The range for safety-related instrumentation is selected
80 as to exceed the expected range of the process
variable being monitored.

Trip settings shown are subject to change to comply with
Chapter 16, "Technical Specifications".

The trip setpoint is located in that portion of an
instrument's range which provides the required accuracy.

Initial trip setting values are established from
operating experience with similar size plants, and back
up with analysis as necessary.

See Chapter 16, "Technical Specifications" for instrument
setpoint margins.

Values shown are subject to change to comply with Chapter
16, "Technical Specifications".
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CHANNELS REQUIRED FOR PROYECTIVE FUNCTION COMPLETION FOR

AMENDMENT NO.
July 1980

WNP-2

TABLE 7.3-286

MAIN STEAM LINE LEAKAGE CONTROL SYSTEM

INSTRUMENT
CHANNEL

Reactor Pressure Low
(MSLC~-PS 20)
(MSLC-PS 8A-D)

MSLC Header Press. Low
(MSLC-PS 25)
MSLC Header Press. Low

(MSLC-PS 70A-D)

MSLC High Flow

MINIMUM
CHANNELS CHANNELS
PROVIDED REQUIRED
5 i
1 0
Bl 0
“ 0

7 - 3-79
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