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7.3 ENGINEERED SAFETY FEATURE SYSTEMS

7.3.1 DESCRIPTION

Section 7.3 describes the instrumentation and controls of t.he
following plant Engineered Safety Features (ESP) systems:

a. Emergency Core Cooling Systems (ECCS)
,

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

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

d. RHRS-Containment Spray Cooling Mode (RCSCM)

e. RHRS-Suppression Pool Cooling Mode (RSPCM)

f. Standby Service Water System (SSW)

g. Main Control Room and Critical Switchgear Rooms
HVAC System

O'(_j 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 engineared safety
feature systems originate from on-site AC and/or DC safety-
related buses or, as in the case of the PCRVICS failsafe
logic, from the non-safety-related RPS M-G sets. Refer to
Chapter 8 for a complete discussion of the ESF systems power
sources.

7.3.1.1 System Description

7.3.1.1.1 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.

O- High pressure core spray system (HPCS);a.

Ns

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 variablet are monitored and provide auto- |
matic initiation of the ECCS when these variables exceed pre-
determined limits:

1. Reactor Vessel 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 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.

7.3.1.1.1.1 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. In 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
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The.HPCS is initiated automatically by either reactor vessel
low water level (Trip Level'2) 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 HPCS logic seals-in and can be
reset by the cperator only when the initial conditions return
to normal. Refer.to Figure 7.3-8 for a schematic represen-
tation c 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
monito' red 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 protrs".ive relays are bypassed. Once the
Diesel is Utc 'ed 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 M0 F001, is signalled to
open.

4. The test return valves M0 F010, M0 F011 and M0
F023 are signalled closed.

5. The HPCS injection valve M0 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 M0 F012 is signalled open.
The valve is automatically closed if flow is normal.

If the water level in the condensate storage tanks falls below
('m a' predetermined level, che suppression pool suction valve
\, MO-F015 automatically opens. When M0 F015 is fully open the

condensate storage tank suction valve M0 F001 automatically

7.3-3
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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 level 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 are interlocked
so 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 M0F004 is automatically closed. 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 6.3.2.2.2.

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).

O
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To prevent. inadvertent actuation ofLthe-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 addition 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

O 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.

r

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 drywell 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 safety / relief valve
associated with the ADS. Each switch controls one of the two
solenoid pilot valves.

.

t

O
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7.3.1.1.1.3 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 has been depressurized and vessel water level has
not been restored 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 system 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-C. Plant Layout Drawings
and Electrical Schematics are identif.ied in 1.7. Operator
Information Displays are shown in Figure 7.3-11 (LPCS P&ID)
and Figure 7.3-12 (LPCS PCD).

The LPCS is initiated automatically by either rea( lor 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 one-out-of-two

, twice loaic arrangement so that no single instrument 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 M0 F012 is signalled
closed,

O3. When power (offsite or onsite) is available
at the LPCS pump motor bus the LPCS pump is
signalled to start,

7.3-6
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[V ~4. Reactor p'ressure is monitored by a differen-
; .tial pressure switch which senses; the-

pressure-. difference (vessel.to LPCS) across-i

!' the LPCS injection valve M0 F005. When the
dif ferential pressure is low'enough to pro-
tect the'LPCS from overpressure and power 1is
availablef to; the pump motor bus, . the injec '
tion. valve-is signalled to'open.

7: 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 M0 F011 is opened. The valve is auto-
matically closed if1 flow is normal.,.

The LPCS. pump suction from~the suppression pool valve M0 F001
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
3 manually control the' system subsequent to automatic initiation.

() 7.3.1.1.1.4 RHRS -~ Low Pressure Coolant-Injection (LPCI)
; Mode Instrumentation and Controls
Y

j a. LPCI Function
i

Low pressure coolant injection (LPCI) is an operating mode of.

the residual heat removal system (RHRS). .The purpose of the
LPCI system is to provide low pressure reactor vessel coolant;

'

makeup following a loss-of-coolant accident when the vessel
has beenLdepressurized and vessel water level is not. restored
by the HPCS. :See 6.3.2.2.4.

b. LPCI' Operation
4

1

: Schematic' Arrangements of. system mechanical equipment is shown
in~ Figure'7.3-13-(RHR P&ID). LPCI component control logic is-r.

[ Lshown'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.'s. Operator
! |Information Displays are~shown in Figure 7.3-13 (RHR P&ID) and

: Figure;7.3-14T(RHR-FCD).
_

4The LPCIJsystem iscinitiated automatically by either reactor;

'
vessel. low water ' level and/or: by~ drywell high pressure. - The
~ system is | designed. to operate Lautomatically for at least 10,

, minutes 7without any; actions required by'the control room
I operator. . 'Once initiated ' the :LPCI logic seals-in and . can bew
.

W
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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 Level 1) is monitored by two
redundant differential pressure switches. To provide diver-
sity drywell pressure is monitored by two redundant pressure
switcher.

To initiate the Division 2 LPCI (Loops B and C) the vessel
level switen 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 initiation 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. If 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 uvailable 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 aad B by 5 seconds while
allowing the LPCS and LPCI C pumps to start
immediately.

3. Reactor pressure is monitored by differential
pressure switches which senses the pressure
difference (vessel to LPCI system) across
each LPCI injection valve M0 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 signalled to open,

7.3-8
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\-' 4. The following normally closed valves are
signalled closed 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,

c) 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 F087
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
/~h valves MO F048 A, B are signaled open. Thekl 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.

O
| 7.3-9
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The two series containment spray valves MO F016 A, B and MO
F017 A, B, the two series RHR heat exchanger vent valves MO
F073 A, B and F074 A, B and the RHR shutdown cooling mode suc-
tion valves M0 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.

7.3.1.1.2 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 specification 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
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The.PCRVICS 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
F019 and F020; to the RHR Shutdown Cooling System Valves MO
F008, F009, F023, F040, F049, F053 A, B, F099 A, B; to the RHR
Sample Line Valves Solenoid Operated Valve (SOV) F060 A, B and
F075 A, B; to the Reactor Water Cleanup System Valves MO F001
and F004; to the Drywell Equipment Drain Valves AO F019 and
F020; 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

O 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, drywell equipment and floor
drain valves, reactor water sample valves, the reactor water
cleanup system, and residual 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 2 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 to 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 other plant functions when
predetermined limits are exceeded. Combinations of these
variables, as necessary, provide initiation of various 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 and 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
of f 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 isolation 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
lef t 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 }ogics.

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 diminishes.

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 ano 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 consists of a gamma-sensitive ion
chamber and a log radiation monitor. Each log 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( ,w) 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 lsak 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 building. 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 increase in main steam line tunnel ambient or dif-
ferential temperature is detected, trip signals initiate clo-

'(f-~) : sure of all main steam line isolation and drain valves.
m
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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 stean. line high flow, and steam line low
pressure instrumentation.

5. Main Steam Line-High Flow

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, trip signals initiate closure of all 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
bundles) 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. In 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. In
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 the flow
at the outlets of the system (flow return to feedwater or flow
to the main condenser and/or radwaste).

7s 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.

When 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 differential
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 reactors

/
K.s)

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 followin.g 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.

Diversity of trip initiation signals 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 monitor 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
equipment 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 tetperature, 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.

Two 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 radioactive4

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.

7.3.1.1.3 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

V(''i
by the standby gas treatment system. See 6.7.

7.3-17

|

_ -
-



WNP-2 AMENDMENT NO. 10
July 1980

O
b. MSLCS Operation

Schematic Arrananments 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 Logie
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. Operator Information Displays are
shown in Figure 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-
vide 6 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. If 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 (RilR 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 un Tables 7.3-25 and 7.3-26. Plant
Layout drawinga.and Electrical Schematics are identified in
1.7. Operator Informaulon Displays are shown in Figure 7.3-13
(RHR P&ID) and Figut'e 7.3-14 (RHR-FCD)

The containment spray cooling mode i.s 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 F017A,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 operator must close the LPCI injection

valve MO F042 A, B.

7.3.1.1.5 RHRS-Suppression Pool Cooling Mode (RSPCM)'

Instrumentation and Controls
c. 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 either during normal plant operation or,

following a LOCA, when the suppression pool temperature moni-
(y 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 M0 F068 A, B is opened automatically
when the RHR pump starts.

2. The RHR test return line valve M0 F024 A, B
is opened.

3. The RHR heat exchanger inlet and outlet
valves M0 F047 A, B and M0 F003A, B are
keylocked open. The heat exchanger bypass
valve M0 F048 A, B and valve M0 F024 A, B are
throttled as necessary.

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

1. Once reactor vessel water level has been
restored, the LPCI flow must be terminated by
closing the LPCI injection valve M0 F042 A,
B. Closing the injection valve causes the hLOCA initiation logic to be overridden and
allows operator control of the system.

2. The RHR test return line valve M0 F024 A, B
control logic also has LOCA signal override
provisions. This allows the operator to open
the valve.

3. The RHR heat exchanger inlet and outlet
valves M0 F047 A, B and M0 F003 A, B are
keylocked open. The heat exchanger bypass
valve M0 F041 A, R, after a time delay (a ten
minute timer keeps this valve open following
a LOCA) and valve M0 F024 A, B are throttled
as necessary.

7.3.1.1.6 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
suf ficient and when either the RHR 0 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 RHR 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 tripped if spray pond water
level becomes too low.

7.3.1.1.7 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->''g Layout Drawings and Electrical Schematics are identified in

k ,) 1.7. Operator Information Displays are shown in Figure 3.2-19
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(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 descrigtion 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 in 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. Operator 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

h
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 liste'd 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 Control Logic Diag.).

The differential pressure is monitored by eight redundant dif-
forential prassure 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).
7.3.1.1.11 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' portion, which is compriced of two 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
9.3.1.2.2.

b. CIA System Operation

Schematic Arrangements of system mechanical equipment is shown
.

in Figure 3.2-21 (CIA Flow Diag.). CIA component control

[s^)$ 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. Isolate 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.

7.3.1.2 Design Basis

The ESP 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 ESP 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 i

: Level-1)
4

c) Drywell High Pressure-

; 3. LPCS.and LPCI

a) Reactor Vessel Low Water Level (Trip
j Level 1)
i b) Drywell High Pressure
:

4. PCRVICS
.

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

b) Reactor Vessel Low Water Level (Trip,

Level 2) !

,

d

Ic) Main Steam Line High Radiation !

' d) Main Steam Line Area High Ambient and
Differential Temperature

f
,

I e) Main Steam Line High Flow I
;>

f) Turbine Inlet Low Steam Pressure
g) Elevated Release Point High Radiation

4

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

5. MSLCS

'
a) Reactor. Vessel Low Pressure

6. RCSCM

- a) Drywell High Pressure

,
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7. RSPCM

a) Suppression Pool Temperature

b) Drywell High Pressure

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

8. SSWS

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

9. Main Control Room and Critical Swgr. Room HVAC

a) Duct Chlorine High Concentration

b) Remote Air Intake High Radiation'

c) High Room Temperature

10. Reactor Bldg. Ventilation and Pressure Control

a) Reactor Bldg. to Fuel Pool Area
Differential Pressure

11. SGTS

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

b) Drywell High Pressure

c) Reactor Building Ventilation High
Radiation

12. CIAS

a) Instrument Air Header Low Pressure

13. CACS

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

b) Drywell High Pressure

The plant conditions which require protective action involving hthe ESP 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
ESP systems which have a spatial dependence.

c. 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 operational 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 Chapters

) 16, " Technical Specifications".

f. Range of Transient, Steady State, and Envirenmental
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 supply to ESP instrumen-
tation and controls. All ESP instrumentation and controls are
specified and purchased to withstand the effects of energ;
supply extremes.

g. Malfunctions, Accidents, an6 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--s() 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 described 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. Fires

To protect the ESF systema 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 ESP 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 10
provided in PGCC floor sections and in panels containing RSP
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, " Technical Specifications".
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7.3.1.3 . Final System Drawings.

The final system drawings including:

1. Process and Instrumentation Diagrams
(P&ID)/ Flow Diagrams

2. Functional Control Diagrams (FCD) Control
Logic Diagrams

have been~ provided for the ESF systums in this section.

ESF systems electrical interconnection and scheniatic diagrams
are in 1.7.

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

7.3.2.1 ESP Systems - Instrumentation and Controls

Chapter 15, " Accident Analysis," and Chapter 6, " Engineered
Safety Feature Systems," evaluate the individual and combinedO capabilities of the ESP 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 ESP 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 (SSW).
c. Criterion 35

See 7.3.1 (ECCS) and 7.3.1.1.6 (SSW).
-

s_- .
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d. 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. Criterton 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).

7.3.2.1.2 Conformance to IERR 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
equally 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 function. Redundant sensors,
wiring,' logic,.and actuated devices are physically and
electrically separated such that a single failuru will.not
prevent,the protective function. Refer to 8.3.1.4 for a
complete description of the WNP-2 separation criteria.

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

For a discussion of 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 perform 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.

O' 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 279-19'il,
Paragraph 4.6)

ESF systems channel independence is maintained through the
application of-the WNP-2 separation criteria as described in
8.3.1.4.

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

There are no ESF system and control system interactions.

7.3-31
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8. Derivation of System Inputs (IEEE 279-1971,

Paragraph 4.8)

The ESP variables are direct measures of the desired variables
requiring protective actions. Refer to 7.3.1.1.1 thru
7.3.1.1.11.

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
I 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 ESP 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-

6 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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\-s 13. Indication of Bypasses (IEEE 279-1971,4

. 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

i control room operator. The operator is alerted to bypasses as
described in 7.1.2.4, Regulatory Guide 1.47.

Control switches which allow safety system bypasses are
.

keylocked. All heylock 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 proceduras.

eO
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 logics,

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 Initiation (IEEE 279-1971, Paragraph
4.17),

Refer to the discussion of Regulatory Guide 1.62 in 7.3.2.1.3.

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

All access to'ESF_ system set point adjustments, calibration
controls, Land test points are under the administrative control

1 ye~s 'of the control room operator.

b
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19. Identification of Protective Actions (IEEE
279-1971, Paragraph 4.19)

ESP 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 ESP 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 ESP 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 ESP 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.

7.3.2.1.3 Conformance to Regulatory Guides

The following ie a discussion of conformance to those
Regulatory Guf aes which apply specifically to the ESP 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 ESP 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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k- 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, testing for functional operabil- I

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. Ilowever , 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

O' 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 which aid the
control room operator during periodic system tests to verify
component operability.

b. Regulatory Guide 1.53-1973

Refer'to IEEE 279 Para. 4.2, 7.3.2.1.2:.

c. ' Regulatory Guide 1.62-1973 - Manual Initiation of
. Protective Actions

-rne HPCS , LPCS, and the Division 2 LPCI system are manually
('T 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
equipment initiation) system actuation,

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

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

O
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. TABLE 7.3-1 '

HIGH PRESSURE CORE' SPRAY SYSTEM INSTRUMENTATION SPECIFICATIONS _
'

Instrument'
g3) Required ResponseHPCS'Functior; Instrument- Range (2)- Trip Setting Margin (4) Accuracy (5) Time-(5),

;,

i Reactor Vessel Low Level Switch -150/0/+60" (1)- -38" ~ +7.5" '

'
.- .-.-' ' Water Level .(B22-NO31A-D) ;

;- .(Level.2)
;

l, Drywell' Pressure Switch .25-12 psig 2 psig - +0.06 psi' LO.6 sec..i High Presscre ' (B22-N047A-D) -
...

Reactor Vessel High Level Switch 0-60" +55.5" +3". -

. Water Level' .(B22-N024 A,C)
j -f -(Level 8)

'

!; w . ,
I g4

w Pump Discharge Pressure Switch 10-340 psig 120 psig +10 psi, . 4 - -"

Pressure (E22-N012)
'tj' : Pump Minimum Flow'- Flow Switch 0-1190 gpm 640 gpm - +160 gpm 1 0 milli:sec

} (E22-N006) ,

<
t . 6

] '. Suppression Pool Level Switch 0"
{

+0.5"- -

High Water Level (E22-N002 A,B) - (5" above normal;
4

water level) '

-

I .

fi Condensate Storage Level Switch - 0" - +0.5" -

j Tanks Low-Level (E22-N001 A s) (11,500 gal)
s

j Diesel Fuel Day Level Switch (H) - -
i

% h- - -

Tank Level Low (DD-LS-21) El. 445'-0" +0 5" '4 H-_. :). m Ng ,

1

i w w
@

* - O CD E
Mi o3

'. w zq

4 Q .f
e

s
'

' &
! O
i' . I
;
.

>
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i 2
'
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NOTES FOR TABLE 7.3-1

(1) Instrument zero equal to 527.5" above Vessel zero.

(2) 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 v~ari-
able being monitored.

(3) 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.

(4) See Chapter 16, " Technical Specifications" for instrument hsetpoint margins.

(5) values shown are subject to change to comply with Chapter
16, " Technical Specifications".

,

t

O

7.3-38



__ - _ _ _ _ _ . . _ . _ . _ _ _ - _ - ._.

WNP-2 AMENDMT.NT NO. 10
July 1980

O
TABLE 7.3-2

CHANNELS REQUIRED FOR PROTECTIVE ACTION COMPLETION,

Instrument Channels Minimum Channels
q Channel Provided Required

Reactor vessel low 4 2
water level
(Level 2)

Drywell high 4 2
pressure,

Condensate storage 2 1

tanks low level,

Suppression pool 2 1
high level

N

: O
.

|

4

.i

'|
t

.

1

'l

|

I
|

|

!

J

F 7.3-39
i

i<

. . _. . _ _ - - . _ . _ _ _ _ . . _ _ . . _ . . . , _ . . _ _ , . . _ _ . . - _ . . . _ .



TABLE 7.3-3

AUTOMATIC DEPRESSURIZATION SYSTEM INSTRUMENTATION SPECIFICATIONS

Instrument Required ResponseADS Function Instrument Range (2) Trip Setting (3) Margin (4) Accuracy (5) Tinie (5)

Reactor Vessel Low Level Switch 0-60* (1) +12.5" - +3" -

Water Level {B22-NO38 A, B)

(Level 3)

Reactor Vessel Low Level Switch -150/0/+60" (1) -149" - +7.5" -

Water Level (B22-N037 (A-D)
(Level 1)

Drywell High Pressure Switch 0.25-12 psig 2 psig - +0.06 psi
Pressure (B22-N048 A-D)

y LPCI Permissive Pressure Switch 10-240 psig 100 psig - +9 psi -

w (E12-N016 A-C,
1 E12-N019 A-C)
O

LPCS Permissive Pressure Switch 10-340 psig 150 psig - +10 psi
(E21-N001,

.E21-N009)
,

Automatic Depressuri- Timer 0-180 sec. 105 sec. - +18 sec. -

zation Time Delay

m 4
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NOTES FOR TABLE 7.3-3

(t) Instrument zero equal to 527.5" above Vessel zero.

(2) 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.

(3) 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

iup with analysis as necessary.
(4) See Chapter 16, " Technical Specifications" for instrument

setpoint margins. , .7 '

O (5) Values shown are subject to change to comply with Chapter
16, Technical Specifications".

"

OV
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TABLE 7.3-4

CHANNELS REQUIRED FOR PROTECTIVE FUNCTION COMPLETION
OF THE ADS

Instrument Channels Minimum Channels
Channel Provided Required

Reactor vessel low 2 1

water level
(Level 3)

Reactor vessel low 4 2
water level
(Level 1)

Drywell high 4 2
pressure

LPCI permissive 6 2

| Time delay 2 1

l
; LPCS permissive 2 1

l

|

|

|
|

O
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TABLE 7.3-5
'

LOW PRESSURE CORE SPEAY SYSTEM INSTRUMENTATION SPECIFICATIONS
i

l
|

Instrument
II I Required Response (5)

| 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
f Pressure (E21-N006)
W.

1 Pump Minimum Flow Switch 0-1100 gpm 640 gpm s

+170 gpm -
-

W ~ Flow Bypass (E21-N004)

:

M C4 >'

W c2
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NOTES FOR TABLE 7.3-5

(1) Instrument zero equal to 527.5" above Vessel zero.

(2) 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 vari-
able being monitored.

(3) 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.

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

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

!

|

|

I

O
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TABLE 7.3-6

CHANNELS REQUIRED FOR PROTECTIVE ACTION COMPLETION OF
LPCS SYSTEM AND LPCI "A"

Instrument Channels Minimum ChannelsChannel Provided Required

Reactor vessel 2 1
water level

Drywell high 2 1
pressure

4

* Pump discharge 2 1
low flow,

Valve differential 2 1
pressure

O:

.

d

L

b

O
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TABLE 7.3-7

LOW PRESSURE COOLANT INJECTION INSTRUMENTATION SPECIFICATIONS

Instrument Required Response WLPCS FUNCTION Instrument Range (2) Trip Setting (3) Margin (4) Accuracy (5) Time

Reactor Vessel Low Level Switch -150/0/+60" (1) -149" - 17.5" -

Water Level (B22-NO37 A-D)
(Level 1)

Drywell High Pressure Switch .25-12 psig 2 psig - 10.06 psi -

Pressure (B22-N048 A-D)

LPCI Pump Delay (on Timer 0-7.5 sec. 5 sec. 10.75 sec. --

Loss of Normal Power)

,4 Injection Valve Differential 0-1000 psid 700 psid - 120 psi -

w Differential Pressure Switch
[ Pressure (E12-N009 A-C)
cs

Pump Minimum Flow Switch 0-15" H O 3" H2O2 1120 gpm --

Flow Bypass (E12-N010 A-C) (700 GPM)
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NOTES FOR TABLE 7.3-7

(1) Instrument zero equal to 527.5" above Vessel zero.

(2). 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 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. ,

(3) 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.

(4) See Chapter 16, " Technical Specifications" for instrumentI 1
V setpoint margins.

(5) Values shown are subject to change to comply with Chapter
'

16, " Technical Specifications".

:
7.3-47
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TABLE 7.3-8

CliANNELS REQUIRED FOR PROTECTIVE ACTION COMPLETION OF
LPCI "B" AND "C"

Instrument Channels Minimum Channels
Channel Provided Required

Reactor vessel low 2 1

water level

Drywell high 2 1

pressure

LPCI pumps discharge 2 2
low flow

Valve differential 2 2
pressure

O

,

I

|

O
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TABLE 7.3-9

.

PRIMARY CONTAINMENT AND REACTOR VESSEL ISOLATION CONTROL SYSTEM
INSTRUMENT SPECIFICATIONS

I

Instrument Required Response WPCRVICS Function Instrument Range (2) Trip Setting (3) Margin (7) Accuracy (8) Time

Reactor Vessel Low Level Switch 0-60" (1) +12.5" - +3" -

Water Level (Level 3) (B22-N024 A-D)

Reactor Vessel Low Level Switch -150/0/+60" (1) -38" +7.5" --

Water Level (Level 2) (B22-N026 A-D)

Main Steam Line Radiation Monitor 1 - 10 CPS 3X normal +30,'000 CPS 1 sec.
High Radiation (D17-K610 A-D)

Main Steam Line Temperature and 50-350*F (4) - +7'F 2.25 sec.Area High Temp Differential 0-150*F +3*Fy Temperature
w-

Q Main Steam Line Pressure Switch 50-1200 psig 840 psig +15 psi at 1 sec.-

;e Low Pressure (B22-N015 A-D) setpoint

Drywell Pressure Switch 0.2-6 psig 2 psig +0.05 psi .6 sec.
, -

High Pressure (C72-N002 A-D)

Reactor Bldg. Venti- Radiation Monitor 10-2 - 102mR/hr (later) +9.5 mR/hrlation Ext euct High D17-K609 A-D) _
.5 sec.-

Radiation

Main Condenser Pressure Switch 0-30" hg ABS 23" hg ABS
Low Vacuum (B22-N056 A-D) -+0.9" hg --

h
H

Main Steam Line Differential -15/0/150 psi 132.5 psi +3 psi .1 sec. b-

High Steam Flow Pressure Switch e" $(E31-N008 A-D) $$(E31-N009 A-D)
(E31-N010 A-D) N $'(E31-N011 A-D) * *

' e
N

H O'

O
tt

W
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TABLE 7.3-9 (Continued)

Instrument Required Response W
PCRVICS Function Instrument Range (2) Trip Setting (3) Margin (7) Accuracy (8) Time

RCIC turbine steam Temperature and 50-350*F (4) - +7'F 2.25 sec.
line space high Differential 0-150*F (4) - +3*F 2.25 sec.
t mperature Temperature

RCIC turbine steam Differential -200/0/+200 198 in. H O - +2% .1 sec.2
line high flow pressure in H O2

switch
(E31-N007 A,B)
(E31-N013 A,B)

R;ac::or shutdown Temperature and Thermocouple:
cooling system Differential 50-350*F
space high Temperature 0-150*F (4) - +7'F 2.25 sec.

." temperature Switches 50-350*F (4) - [3*F 2.25 sec.w
I
Ut R; actor cleanup Temperature and 50-350*F (4) - +7*F 2.25 sec.

system space high Differential 0-150*F (4) - [3*F 2.25 sec.
temperature Temperature

Switches

* Setpoints will be established based upon operating data.

m ca
W c

d2 H

NgQ

eh
O QZ
tt O >3

w Z
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H
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NOTES FOR TABLE 7.3-9

(1) Instrument zero equal to 527.5" above vessel zero.

(2) 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 vari-
able being monitored.

(3) 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.

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

I (4) Trip settings will be established during preoperational
testing (normally 50*F above ambient).-

,

(5) Setpoint will be determined from instrument calibration
curve.

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

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

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

'O
O
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TABLE 7.3-10

CHANNELS REQUIRED FOR PROTECTIVE FUNCTION COMPLETION OF
THE PCRVICS

Instrument Channels Minimum Channels
Channel Provided Required

Reactor vessel low 4 3
water level
(Level 3)

Reactor vessel low 4 3
water level
(Level 2)

Reactor vessel high 4 3
presure

Main steamline high 4 3
radiation

Main steamline space 4 temp 3 temp
hign temperature 4 differen- 4 differen-

tial temp tial temp

Main steamline high 4 3
flow

Main steamline low 4 3
pressure<

Drywell high pressure 4 3

Reactor Building 2 2
ventilation exhaust
high radiation

Main condenser low 4 3
vacuum

Reactor water cleanup 2 2
system differential
flow

O
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TABLE 7.3-11

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

INSTRUMENT REQUIRED- RESPONSEFUNCTION INSTRUMENT RANGE (1) TRIP SETTING (2) MARGIN (3) ACCURACY (4) TIME (4)
React. Bldg. Differential -3 to + 7" N/A N/A +3% -

to Fuel Pool Press. Trans. HO2
Area Differen- (REA DPT
tial Pressure 1Al-1A4)

(REA DPT |

1B1-1B4)
.

Differential -3 to + 7" -1/4" H O Ap N/A +3% -2
Press. HO2
Controller
(REA DPRC-"
1A, 1B).

w
I

us
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NOTES FOR TABLE 7.3-11

(1) 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.

(2) 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.

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

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

1
i
!

O
.
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TABLE 7.3-12

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

i

i

MINIMUM
INSTRUMENT CHANNELS CHANNELS

CHANNEL PROVIDED REQUIRED

React. Bldg. to Fuel
Pool Area Differential
Pressure 2 1

i

1

!O

i
<

f

.

O
,
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TABLE 7.3-13

CONTAINMENT INSTRUMENT AIR SYSTEM INSTRUMENTATION SPECIFICATIONS

INSTRUMENT REQUIRED RESPONSE
FUNCTION INSTRUMENT RANGE (1) TRIP SE"ITING (2) MARGIN (3) ACCURACY (4) TIME (4)

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

Vessel Low (B22-NO26A-D)
Water Level

(Level 2)

Drywell High Press. Switch 0.2 - 6 psig 2 psig - +.05 psi 0.6 sec.
Press. (C72-NOO2A-D)

Header Press. Press. Switch 150 psig - - -
-

Low (CIA-PS21A,B)

."
W
l
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NOTES FOR TABLE'7.3-13

(1) See Chapta.- 16, " Technical Specifications" for opera--

tional limits.

The range for safety-related instrumentation is selected
so as roiexceed the expected range of the process

.

var,',oole-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.

i- (3) See Chapter 16, " Technical Specifications" for instrument
setpoint margins.

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

(5) Instrument zero equal to 527.5" above vessel zero.

,

I
:

|

|
:

1
;

*
|

0
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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 4 2

Header Pressure Low 2 1

.

O

;

e

! |

|

,

1
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TABLE 7.3-15

STANDBY GAS TREATMENT SYSTEM INSTRUMENTATION SPECIFICATIONS

INSTRUMENT
REQUIRED RESPONSEFUNCTION . INSTRUMENT- RANGE (1) '-TRIP SETTING (2) MARGIN (3) ACCURACY (4) TIME (4)

Reactor' Level Switch -150/0/+60"(5) -38" - +7.5" -

Vessel Low (B22-NO26A-D)
Water-Level
(Level 2)

Drywell High Pressure 0.2 - 6 psig 2 psig - +0.05 psi 0.6 see
,

Press Switch
(C72-NOO2A-D)

Reactor Bldg. Radiation 10-2 - 102 mR/hr - - +9.5 mR/hr
,,

. Vent. Exhaust Monitor _ 0.5 sec
y High Rad. (D17-K609A-D).

. m
W '

e

W C
D H
@ % '

$k;

,
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NOTES FOR TABLE 7.3-15

(1) 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.

(2) 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.

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

(4) Values shown are subject to change to comply with Chapter
16, "Techr.ical Specifications".

(5) Instrument zero equal to 527.5" above vessel zero.

O
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-

TABLE 7.3-16

CHANNELS REQUIRED FOR PROTECTIVE FUNCTION COMPLETION FOR,

THE STANDBY GAS TREATMENT SYSTEM

MINIMUM
INSTRUMENT CHANNELS CHANNELS

CHANNEL PROVIDED REQUIRED

;- Reactor Vessel Water 4 2
Level

Drywell High Pressure 4 2

I Reactor Bldg. Vent High 4 2
Rad

O

:-

.

t

,

:
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TABLE 7.3-17

CONTAINMENT ATMOSPHERE CONTROL SYSTEM INSTRUMENTATION SPECIFICATIONS

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

Recombiner Temp. Switch 0 - 340*F 300*F -

11%
-

Blwr. (CAC TS 1A,B)
Discharge
Temp. High

Preheater Temp. Switch 0 - 1500*F 1150*F -

11%
-

Discharge (CAC TS SA,B)
Temp. High

Moisture Temp. Switch 0 - 340*F 200*F -

11% -y
Separator (CAC TS 6A,B)*

: Outlet Temp.

O High

Recycle Flow Flow Switch 0 - 25 KSCFH 3 KSCFH -

11% -

Low (CAC FS 6A,B)

After Cooler Press. Switch 0 - 50 psig 45 psig -

1 1% -

Inlet (CAC PS 68A,
Pressure B)
High

Moisture Level Switch - - - - -

Separator (CAC LS 1A,B)
y q

Level High j$
*< ge

5h
O CD Z
rs od
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NOTES FOR TABLE 7.3-17

'(1) 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.

(2) 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.

(3) See Chapter 16, " Technical Specifications" for instrument,

setpoint margins.

(4) Values shown are subject to change to comply with Chapter16, " Technical Specifications".

O
7.3-63

. _ . _ . . . - - . --



WNP-2 AMENDMENT NO. 10
July 1980

0
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

O

7.3-64



-- - . - . . . . - . .- - . . ,.

, . ~ .
L

-

\/

. TABLE 7.3-19

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

INSTRUMENT REQUIRED RESPONSE
FUNCTION . INSTRUMENT RANGE (1) TRIP JETTING (2) MARGIN (3) ACCURACY (4) TIME (4)
Control Room Temp. 78* DB.- - -

Temp. - Controller
-

(WMA Tic 12A,
B)

Control Room Humid - 40% RH - -

-Humid Controller-
-

(WMA M1C 55A,
B)

4
Swgr. Rooms Temp. - 80* DB - +1% -

*

Y Temp. Controllers

@ (WMA T1C 52A,
B)
(WMA T1C 53A,

- B)

Reactor Level Switch -150/0/+60"(5) -38" - +7.5" -
.

Vessel Low (B22-NO26A-D)
Water Level
(Level 2)

Drywell High Pressure 0.2 - 6 psig 2 psig - +0.05 psi
Press. . Switch _

0.6 see

m c4(C72-NOO2A-D) y $
e 5< z

Reactor Bldg. Radiation 10-2 - 102 mR/hr - -

s 's .Vent. Exhaust Monitor ~+9.5 mR/hr 0.5 sec

$zHigh Rad. (D17-K609A-D) O
tt' O8
to 2

.O

s
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NOTES FOR TABLE 7.3-19

(1) 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.

(2) 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.

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

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

(5) Instrument zero equal to 527.5" above vessel zero.

O
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TABLE 7.3-20
-

CHANNELS REQUIRED FOR PROTECTIVE FUNCTION COMPLETION FOR
CONT. RM. & SWGR. RM. HVAC,

MINIMUM
INSTRUMENT CHANNELS CHANNELS
_ CHANNEL -PROVIDED REQUIRED

1

Control Room 2 1

{- Temperature

, Control-Room Humidity 2 1i

Swgr. Rooms' Temperatures 2 1

Reactor Vessel Water 4 2
Level

1

Drywell High Pressure 4 2

I Reactor Bldg. Vent High 4 2,

Rad.,

.

|

,

'

(
1
,

1

: O
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TABLE 7.3-21

STANDBY SERVICE WATER SYSTEM INSTRUMENTATION SPECIFICATIONS

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

Reactor Level Switch -150/0/+60" (5) -38" - 17.5" -

Vessel Low (B22-NO26A-D)
Water Level

(Level 2)
.

Drywell High Pressure 0.2 - 6 psig 2 psig - +0.05 psi 0.6 see
Press. Switch

(C72-NOO2A-D)

Reactor Bldg. Radiation 10-2 - 102 mR/hr - - 19.5 mR/hr 0.5 sec
Vent. Exhaust Monitor.

y High Rad. (D17-K609A-D)
as
*

Spray Pond Level Switch - El. 415' -

11% -

Water Level (SW LS 1A3,
Low 1B3)

Spray Pond Level Switch - El . 4 33 ' -6" -

11%
-

Water Level (SW LS 1A2-
Low 1D2)

Spray Pond Level Switch - El. 433'-9" -

11% -

Water Level (SW LS 1A4,
Low 1B4) m 4>

os c 3:
tQ HMSW Discharge Pressure Switch - 50 psig -

11% - (D '<g
Pressure Low (SW PS 1 A, 1B, ygs

40B) $ZO
m oe
N Z
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NOTES FOR TABLE 7.3-21

(1) 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.

(2) 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 plantn, and back
up with analysis as necessary.

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

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

(5) Instrument zero equal to 527.5" above vessel zero.,

O
7.3-69
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TABLE 7.3-22

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

MINIMUM
INSTRUMENT CHANNELS CHANNELS

CHANNEL PROVIDED REQUIRED

Reactor Vessel Water 4 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
(SW LS 1C2, 1D2)

Spray Pond Water 2 1

Level Low ]
(SW LS 1A4, IB4) )

1

SW Discharge Pressure 3 2 l
Low

|

|

|
|
|

|
|

|
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TABLE 7.3-23

RHRS - SUPPRESSION POOL COOLING MODE INSTRUMENTATION SPECIFICATIONS

INSTRUMENT REQUIRED RESPONSEFUNCTION INSTRUMENT RANGE (1) TRIP SETTING (2) MARGIN (3) ACCURACY (4) TIME (4)
Reactor Level S''i:ch -150/0/+60" (5) -149" - +7.5" -

Vessel Low (B22-NO37A-D)
Water Level

(Level 1)

Drywell High Pressure 0.25 - 12 psig 2 psig +0.06 psi 0.6 see-

Pressure Switch
(B22-NO48A-D)

Suppression Temperature 0 - 212*F +2*F
,4 Pool Recorder _

15 sec- -

w ' Temperature (

[ High
-

6

9

.
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NOTES FOR TABLE 7.3-23

(1) 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.

(2) 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.

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

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

(5) Instrument zero equal to 527.5" above vessel zero.

:

O
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TABLE 7.3-24

CHANNELS REQUIRED FO?_ PROTECTIVE ACTION COMPLETION FOR
RHRS - SUPPh'L"SION POOL COOLING MODE

:

MINIMUM
INSTRUMENT CHANNELS CHANNELS

CHANNEL PROVIDED REQUIRED

Reactor Vessel Water 4 2
Level

; Drywell High Pressure 4 2
'

Suppression Pool Temp. 2 1
High

.

|

|

O
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TABLE 7.3-25

RHRS - CONTAINMENT SPRAY COOLING MODE SYSTEM INSTRUMENTATION SPECIFICA;' IONS

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

Drywell High Pressure 0.25 - 2 psig - +0.06 psi 0.6 see
Press. Switch 12 psig

(B22-NO48A-D)

w
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NOTES FOR TABLE 7.3-25-

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

;

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

(2) 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.4

4

j Initial trip setting values are established from
operating experience with similar size plants, and back4

up with analysis as necessary.

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

(4) values shown are sucract to change to comply with Chapter

O 16, " Technical Specifics r s" .

:

2

J

I' l

'

,
t

'
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0
TABLE 7.3-26

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

MINIMUM
INSTRUMENT CHANNELS CHANNELS

CifANNEL PROVIDED REQUIRED

Drywell High Pressure 4 2

9

,

i

.

1

i |

O
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TABLE 7.3-27

MAIN STEAM LINE LEAKAGE CONTROL SYS'.'.EM INSTRUMENTATION SPECIFICATIONS

INSTRUMENT REQUIRED RESPONSEFUNCTION INSTRUMENT RANGE (1) TRIP SETTING (2) MARGIN (3) ACCURACY (4) TIME (4)
Reactor Press. Switch - 35 psig - - -

Pressure (MSLC-PS20)
Low (MSLC-PS24)

'

(MSLC-tS8A-D)
(MSLC-FS7A-D)

MSLC Header Press. Switch O psig - -
-

-

Pressure Low (MSLC-PS 25)

,4 MSLC Header Press.' Switch 5 psig - -
-

w Pressure Low (MSLC-PS 70A-D)
-

,

1
4
J MSLC High Flow Switch - 505 CFH - -

Flow (MSLC-FS 3A-D)
-

,

'

i i

)
!

M h '

W c
D H

.h
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m 08
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b
O

!
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Page 2 of 2

NOTES FOR TABLE 7.3-27

(1) 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.

(2) 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.

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

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

O
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0
TABLE 7.3-28

CHANNELS REQUIRED FOR PROTECTIVE-FUNCTION COMPLETION FOR
MAIN STEAM LINE LEAKAGE CONTROL SYSTEM

;

MINIMUM
INSTRUMENT CHANNELS CHANNELS

CHANNEL PROVIDED REQUIRED

Reactor Pressure Low 5 1

(MSLC-PS 20)
(MSLC-PS 8A-D)

'

MSLC Header Press. Low 1 0
(MSLC-PS 25)

MSLC Header Press. Low 4 0
; (MSLC-PS 70A-D)

|

MSLC High Flow 4 0 '

|
,

,

4

O
7.3-79
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( AMENDMENT NO. 10
'

RErERENCE DOCUMENTS,
-- - - - July 1980

2 0 1. NUCLEAR 80lLER SYSTEM P&l0 MPL,) o pgg 259X287AD ~ ~ (E2H010fM
s

2. R4 SYSTEM P&lo g12 3010 '

" '$ '3. LPCS SYSTEM FC0 E21 1030
4 PROCESS INSTRtMENTAil04 A62-4070 1. PlPING HIGH PolNT VENTS & LOW PolNT ORAINS ARE TO

BE ADDED AS NECESSARY.5. EMERG. EQUIP. COOLING WATER A62-4230
2. CHEMICAL CIEANING CONNECTIONS. VALVES. ETC.. IF6. NUCLE AR BOILER SYSTEM FC0 822 1030

REQUIRED, A% PROVIDED AS NECESSARY.7 LPCS SYSTEM PROC DIAG E21-1020
+

3. INSTRUMENT L t.8E DESIGN AND VALVING MUST CCMPLY
'

8. LPCS SYSTEM OESIGN SPEC E21-4010
WITH INSTRUMiNT PIPING SPECIFICATION. SEE REF. 49 LE AK DE1Eti10N SYS.1ED E31-1010 4. THE METHOD OF MOUNTING LOCAL INSTRlMENTS IS TO BE

10. LPCS SYSTEM INST. DATA SH E21 3050 CETERMINED BY OTHERS.4
11. CLEANING OF PIPING & EQUIP A62 -4140 5 fHl5 LINE MAY BE RETURNED TO SUPPRES$10N CHAMBER

,

#p4V
THROUGH A SEPARATE LINE OR AliACHED TO THE RHL
SYSTEM TEST RETURN LINES. IF RETURNED THROUGH THE
RHR Lf1ES. A CHECK VALVE MUST BE PROVIDE 0 DOWNSTREAM

*
,

T OF PO 0001 TO PREVENT BACK FLOW. SEE REF. 2. SH 2 -

ZONE (F.7).
6. VENT, DRAIN,&RE. LIEF VALVE DISCHARGE SYSTEMS TO CRW

AND ORW OR SUPPRESSION POOL ARE BY PIPING DESIGNER.
7. FOR LOCATION ANO l'OfNilFICAT10N OF INSTRUMENTS $EE,

REF. 10.
8. FLUSHING CONNECil0NS SHALL BE PROVIDED |M AC' CORDANCE '

O WITH REF 11. TEMPORARY STRAINER SCREENS SHALL BE
PROVIDEO ON THE SUCTION SIDE OF ALL PUMPS IN
ACCORDANCE WlIH REf 11.

9. THE PACKtNG GLAND OF VALVE F011. & F012 SHALL BE
LOCATED ON THE UPSTREAM SIDE OF VALVE olSK.

10.N

11. ALLOW ADEQt: ATE PlPING SURFACE AREA FOR COOLING OF/ TN C Pm P C M2.
I

- -L- ME p* 12. FOR ADDITIONAL CONTROL ROOM LIGHTS. SYSTEM ALARMS,
M W lWU y#O

- g D 13. PROVISIONS FOR CONTAINMENT ISOLATION BY OTHERS TO

AND REMOTE MANUAL SWITCHES SEE REF. 3

--
@E J M N

j T* G
- BE IN ACCORDANCE WITH CURRENT LICENSING REQUjREMENTS.

.

i

r-- t i e' I
LEGEND.

# I'
ep D EECWS - EMERGENCY EQUIPMENT COOLING WATER SYSTEM

| 7004|~f003
'O

sY, %
C

. hE @ L "O
% F0ll Rff L |

g'|. M
_g a

SEE NOTE 9 FOS 2
,
|
1

G ___j
s # g

\G SMJf7 SEAL dea /N.
A4 8 A*

7029}g pays
- SEAL VENTb

.

),- PUMP SUCTION
a / m 2] ), 'c

g ( pfp 5 A A B- ' tr VENT#

Y ffg F031 i e |

J 4-S
-

b ~
SUPPRESSICN 'DRW

POOL

hX
U

; ;.

nwomatc sonxv. acce

.

I
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S. Cotr#0L &#0 #0Tivt P0wte Foe LPCS gsALL SE peon Sant
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fLP
\C# /

SE AL-in w=E4 huTO# \ StGast, PRESEtf

CONTROL SwSt aL *lt 64 *CLOSE *
POSiflos

OE v E C" 8"5 (I*83
,,, ,,,
ll *CLOSE*
beal 65
FE SE %f j

I, a

#EFERE4CE DeswispSSr sept 11 *'t 40.

5. MiGw P# ESSURE CORE SPeaY SYSTEM Pti0 E22-e0*O
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8. ELECT #iCAL EQUrPmEnf SEPan&fs04 FOR
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CORE SPtaf 14JECf t04 valve NO FOOS
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RMS
7 ,--- qNECONTROL A B;

IAIR Co TMU
| LSF
I

t

(LS3

d
TMU

''

SPRAY POND A y

-_-

IR-21 '

ISPRAY q
POND A '

LEVEL
SWITCH

i
TMU-LS-

|1A4

LVL 4433'-9" >
I m

-

CBD-A > DE;,
RMS * c-> ||TMU-LCV-1A >

i -E |*
SPRING OPEN _------* I

hdRETURN TO AUTO >
AUTO CLOSE ----------------*

I
\

,
n-

I
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$

V-1A
f3 0NC _4

k f 30 " TNU( 21- 1

THU-LCV-1A

REF DHG,
STANDBY SERVICE HATER FL,-D N-524

IR-21 LOCAL
PRAY POND SPRAY
A HATER POND A
NAKE UP HATER NAME

SOLENDID UP SHUT
VA 0FF VA.

FMU-LSPV- THU-LCV
1A -IA

= ENERGIZE : OPEN
ENERGIZE : CLOSE g

DIV. I

M-620i & C DWG. NO.

SHEET 524-6

SPRAY POND A HATER NAKE-UP
CONTROL SCHENATIC AND LOGIC DIAGRAM

. , ,

WASHINGTON PUBLIC POWER SUPPLY SYSTEM FIGURE

NUCLEAR PROJECT N0. 2
- 7.3-

17h
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.

(
RMS

____

gCONTROL_A

LAIR Co
|

|

I

(LS3 -

QB4)

TNU

SPRAY POND B U
-

- - -

1

!

1R-22
SPRAY

POND B
LEVEL

SHITCH
TNU-LS-

184
LVL 4433'-9" >

g
> n :BD-B v

RMS > M
TNU-LCV-1B |-| =

OPEN _------* I3pggg

hJRETURN TO AUTO O

AUTO CLOSE ----------------*

(

T

._- .
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NE

h __

TMU n'

LSPV-10 |

O |NC O---O i

k f30" THU(21-1
THU-LCV-I B

|

_

IR-22 LOCAL
|

SPRAY POND SPRAY
A HATER POND B
NAKE UP WATER MAKE REF DNG,

SOLENGID UP f3 HUT STANDBY SERVICE WATER FL,D. M-524
VA 0FF VA.

THU-LSPV- TMU-LCV
IB -18

* DE ENERGIZE : OPEN
BD-Bg* ENERGIZE : CLOSE

DIV. II

H- 0
I & C DWG. NO. |

SHEET 524-7

SPRAY POND 8 HATER MAME-UP
CONTROL SCHENATIC AND LOGIC DIAGRAM |

WASHINGTON PUBLIC POWER SUPPLY SYSTEM FIGURE
A - 7.3
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.CLG COIL
E RRA-CC-11m
g SH-F15-40 g go-g

,S- 10GPM DFLON
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g LOCAL CLG COIL
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f_. s
f

1'
\ ~,

MATCH LINE-SEE DHG. 524-8
--

LOCAL
LOCAL CLG COIL

CLG COIL RRA-CC-2
SH-TS-23A

C-2 BD-R
120*Fn N eSW-FIS-23A

23 GPM DFLOW =

LOCAL

CLG CGIL
|
i RRA-CC-12

BD-R
i SH-FIS-41 y

15 GPM *LCW >
:

|
,

i H REC 0t2g
i RRA-CC-13

I~

SH-FIS-60 5

j 8 GPM 3 FLOW >- & ,
:

I LOCAL

| LOCAL CONTROL

CONTROL RM ROOM -
,

AIR MANDL. AIR MAFDL .

COIL CGIL
! HMA-CC- SH-TS-35A

BD-PCI)51A-1 OODN
SH-FIS-35A >

70GPM 3FLON

i
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LOCAL

CABLE ROOMAIR HANDL.
AIR HANDLCOIL

COILg wng.CC-
E 52A-1 8H~TS-35A

BD-P(I)
g SH-F15-36A 120,FsTEMP

RS 30GPM 3FLDH '
%
>8=r
AE
23 LOCAL LOCAL
m x
0g SH. GEAR SH. GEAR

AIR HANDL. AIR HANDL= vi

; P$ COIL COIL
m Q HMA-CC- SH-TS-37A

BD-PCI)y 53A-1 120 F4 TEMP q
4 SH-FIS-37A v-

,
'

E 45GPM 3 FLOW D
i

LOCALn
| 8 ANALYSER
! $ R00M
4 r RRA-CC-15 g.,

@ SH-FIS-43 g,

j M SGPM 3 FLOW -*

0

E
i

@ E E REF DHG.
3 @ STANDBY SERVICE HATER FL.D. M-5243

|

N b
._

un '

E % $ EE
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G E Y -E
g g STANDBY SERVICE HATER A LON FLON ALARN gm
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hLOCAL
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[8GPM > FLOW D
i FROM TD
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LOCAL
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( FROM tD
BD-GI SHEET X

DN( HPCS PUNP 524-3
DISCH.HDR. 15 SEC,

SH-PS-40A l

* I50 PSIG im

> PRESS '

LOCAL

DNA-CC-31
SH-FIS-8A

>
75 GPN m

4 FLOW '

LOCAL

DNA-CC-32
SH-FIS-8B

O
30 GPM

m

4 FLOW '

LOCAL

FAN COIL
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RRA-FC-4
SH-FIS-27

5
38 GPM

_

4 FLOW '
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LOCAL
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[
,

.

ED-Ae

@BD-A
|

l
l

!

BD-A
h

ao-o g^~
-*

REF.DNG.
STANDBY SERVICE WATER FL. D. M-524

f
.

)
/ M-620I i & C DWG. NO.

BD-A '

.

MER 524-10
,

HPCS SERVICE WATER ' LOW FLON' ALARN
?CONTROL LOGIC DIAGRAM

,

,

WASHINGTON PUBLIC POWER SUPPLY SYSTEM FIGURE )
CONTROL LOGIC DIAGRAM - SSW SYSTEM 7.3-
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S
TW3 ND* LOCA

1

SH-LS-1A1 SDI

[ SH-TS-1A BD

2 l

SH-LS-1C1 BDI

l

SH-TS-1C BDI

|

l

SH-LS-181 BDH

I

SH-LS-1D1 BDH
SH. LOCATION

SH-TS-1B BD-
TAG NO.&

DESCRIPTION SH-TS-10 BDH

SET POINT h { TION
l

l

1

l

.

1

l
| }

_ . ..
)



1
i

[jg DESCRIPTION SET POINT RSAMLOC ION

JI SPRAY POND *A"HI/LO HTR. LEY. 434'-6"/433'-6" BD-A
I
'I SPRAY POND *A"HI/LO HTR. TEMP. 85 F/35 F

#

D BD-A'

l

L]I SPRAY POND *B"HI/LO HTR. LEY. 434'-6"/433'-6" BD-A

|
OI SPRAY POND *B"HI/LO HTR. TEMP. 85 F/35 F BD-A

# #

III SPRAY POND"B"HI/LO HTR. LEV. 434'-6"/433'-6" BD-B

i!! SPRAY POND *A"HI/LO HTR. LEY. 434'6"/433'-6" BD-B

#
11 I SPRAY POND *B"HI/LO HTR. TEMP. 85 F/35 F BD-B

III SPRAY POND''A"HI/LO HTR. TEMP. 85'F/35"F BD-B

"~
i a c DWG. NO.

,

'

SHEET 524-11

ALARM ANNUNCIATOR & COMPUTER INPUT
' '^ ^

AMENDMENT N0. 10
July 1980 -

WASHINGTON PUBLIC POWER SUPPLY SYSTEM FIGURE
^ ~

*
~

NUCLEAR PROJECT N0. 2 I
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C0h

f-

f

i
$

\

1 CD

| CD

l

I

S I GNAL *A*

[ SEE TABLELOCAL 16 SEC.
tD

FLOH SHITCH -

$ON SEE TAKE

GPM > FLOH >~ L

$

(



,

PoINPUT PTO ANN. FLON SHITCH I
S I EAL ,,A,, SET POINT3g LOCATION NUMBER

>

l

304 BD-C DIESEL 1A START SN'-FIS-12 FLDH < 1400 GPM
305 BD-C DIESEL 1B START SH-FIS-15 FLDH < 1400 GPM

M-620
I & C DWG. NO.

SHEET 524-12
,

STANDBY SERVICE HATER * LON FLDH ALARM"
CONTROL LOGIC DIAGRAM

AMEN 0 MENT N0. 10
July 1980

WASHINGTON PUBLIC POWER SUPPLY SYSTEM FIGURE

NUCLEAR PROJECT N0. 2
_ _
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{ i

SIGN /i 1

RHR PUNP'
RHR PUNP|

RCIC TURBI
LPCS PUN

,

HPCS PUN
DIESEL'il
DIESEL ll

HPCSDIE$
OR E22-C@

(SH.51

SIGNAL *A" l

|

BD-N
=

>RMS >

-

RET,TO [
AUTO

AUTO
CLOSE

|
/
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_

AMENDMENT h?. 10
July 1980

_

RMS FOR RMS & LIGHT
LA SEWICEVALVE LOCATION

A START SH-V-24A BD-N RHR A BRG.& ROOM CLG.HTR.
C START SH-V-24C dC ir 1r

NE START SH-V-34 RCIC PUMP ROOM CLG.HTR.
* START SH-V-44 NOTOR BRG.& ROOM CLG.HTR,

> START SH-V-54 PUMP ROOM CLG.HTR,

4 START SH-V-4A DIESEL 1A CLG.HTR.
$ START SM-V-48 1r 1B

[L STftRT SH-V-4C HPCS DIESEL
$2 START
O-3)

1r 1r

VALVE
;

h BD-N* OPEN

hO CLOSED

-

M- 0i a e owG. NO.

|
'SHEET 524-13

; STANDSY SERVICE HATER SYSTEM SMEET 13 <

CONTROL LOGIC DIAGRAM
L

| WASHINGTON PUBLIC POWER SUPPLY SYSTEM
CONTROL LOGIC DIAGRAM - SSW SYSTEM 7.

NUCLEAR PROJECT N0. 2
, 17q

!
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BD-RS

RS-IP-1
INSTR.PHR,
SUPPLY SW,

ON
|

OFF

__

J



AMENDMENT N(1. 10
July 1980

,

'

.

- > 125V DC ANNUNCIATOR
> P.S. ON BD-RS

> I20V AC INSTR.

> P.S. ON BD-RS

ENERGISE
~ ~

*

DE-ENERGISE
> DN IR-22

(120V AC INSTR.P.S.)

M-620nacowG.W.

SHEET. 5 2 4-14

1

POWER SUPPLY LOGIC DIAGRAM
1

WASHINGTON PUBLIC POWER SUPPLY SYSTEM FIGURE
A - 7.3-

NUCLEAR PROJECT N0. 2
17r
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.

(
(

RCIC PUNP
START

BO-N
RMS -

SH-V-245 i {( em I z
AUTO 2

CLOSE

> -

BD-RS y )
RSTS-4

TRANSFER SH.
FOR SH-V-2B TO 524-2
& SH-V-24B

)

TO BD-N
,

CONTR.RN.

; BD-RS #
|

-

BD-RS
TO 524-2

RMS
SH-V-248

OPEN

CLOSE #

1

!

_. _ . .. - .- . . _ . - - - - - -
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,

P

*

LCL ,

|

RHR-B BRG.1
ROOM CLG.HTR h'

SM-V-248.

.
-

A BD-N
OPEN Rm

- v - og
h BD-R55 CL0sE

M=n
=J

i a c DWG. NO. M-520

SHEET 524-17 !
!

RHR-B BEARING & PUT ROOM CLG.HTR. ;
'

CONTROL LOGIC DIAGRAM |

. . |

WASHINGTON PUBLIC POWER SUPPLY SYSTEM FIGURE
CONTROL LOGIC DIAGRAM - SSW SYSTEM 7.3-

NUCLEAR PROJECT NO. 2 :
17s :
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NOTE

I..
LOGIC FOR D! VISION II (B SUFFIX 1

UNITS SIMILAReEXCEPT AS 'NOTED.

f RE FLOW DIAG.M-548
1 d PIS-51 A
( A P> 1" HG -#

\km AP< . 4" HG -->
> TO SHEET 3v

)HMA-FN-52A
STARTERy

/4 POSITION
PULL TO TURN

RMS \ AT RMS

51A \ h
52A * STARTERf

h'51A & 52A b ENERGIZEDf
'

OFF * DEENERGIZEDf

hTIS-503
CALLING FOR ELECTRICAL

IST EQUIP. ROOM

#f #
HRA-EHC-51 MS-55A

G
1ST STAGE RH <90KFOR IST - -

STAGE HEAT r ENERGIZED RH >90K g
CALLING FOR m IST STAGEm

2ND _ -W DEENERGIZED
'

STAGE HEAT
- 2ND STAGE

~

NOT CALLING ,-{_ ENERGIZED
> LEVEL NORM. -

FOR 2ND i "% 2ND STAGE
LOW LEVEL

STAGE HEAT m

-->V DEENERGIZED BC
'

FS-503
RH <40K _
RH >40K

(

| l

I

1
___ _



AMENDMENT N0. 10July 1980TS-12A
CALLING FOR HMA-EHC-SIA-

IST STAGE HT. ~

CALLING FOR | 1ST STAGE ON k bBD-P
.

A 2ND STAGE HT. 3 2ND STAGE ON
NOT CALLINGm m

'

FOR HEAT @ OFF $'
-

+- ? b_

TCV-12A m s
i

PDHER 5 5
TO CHILLED m m

HTR. VALVE
> ON

-> OFF

HMA-FN-51A h
* ON

h? 0FFgg,

PS ON sw.TCV-11A (EHO)
STANDBY 10 SEC.

SERV.HTR.LINE " PONER TO
TD - STANDBYP >100 PSI > *
g SERV HTR VA

P <60 PSI -

* ON

h 0FF[ TDm ,

! 5
'

M
'

PHR. ON ALLOWS VALVE
b 10 SEC. TO CLOSE VIA THERMOSTAT

IN CONTROL ROOM_

l | OV MUMIDIFIER HTR
-> HU-55A-

> ENERGIZED

y DEENERGIZED
\ '

I & C DWG. NO. M-620

SHEET 548-1,

I

L

!

| WASHINGTON PUBLIC POWER SUPPLY SYSTEM CONTROL LOGIC DIAGRAM - HVAC FIGURE
'

MAIN CONTROL ROOM & 73-
NUCLEAR PROJECT NO. 2 CRITICAL SWITCHGEAR i8a

. - _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _
-_ -



- - _ _ _ _ _ _ _ _ _ _ _ _

i

l

|
.

INSTR. Tb

HMA-TS-206 |
-207|LOCATION
-208|
-209 !INSTR TAG NO.
-210i

h C TIONCONDITION -211l

-212|
-213 |

|

-215|
-216|
-224l

-503|
1r 1r510 '

HMA-SMD-51 |
HMA-SMD-520!
HMA-SMD-5381

HMA-SMD-531
NEA-SMD-51
NEA-SMD-53O|
NEA-SMD-53B

|

NEA-d PS -7 3 Al

HEA clPS -7 3B

CL 2 ANALYSEi
CL 2 ANALYSEI

I

,

| I.
i
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AMEN 0 MENT N0. 10
July 1980

!
.

ND* L y CONDITION LOCAT DN '

LOCAL TEMP > 125'T FIRE PNL
TEMP >

|

TEP >
TEMP >
TEMP >
TET >
TEMP >
TEMP >

TEMP >
;

TEMP >
TEMP >
TEP >
TEMP > U

U

DP < 0 . 5" H . G . BD-P1
DP < 0 . 5" H . G. BD-P2

t SR 15 BD-P1
t SR-16 y BD-P2

1 & C DWG. NO. M- 62 0

SHEET 548-2

r
HVAC ALARMS

CONTROL LOGIC DIAGRAM
J

WASHINGTON PUBLIC POWER SUPPLY SYSTEM CONTROL LOGIC DIAGRAM - HVAC FIGURE
PAIN CONTROL ROOM & 7.3- !

NUCLEAR PROJECT N0. 2 CRITICAL SWITCHGEAR 18b
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(.

RE, FLOW DIA, M-548

_

( HEA-FN-52
RMS(LOCAL PANEL 1 ._ - * ON

--> 0FF G
-x

ON -x

'
WEA-AD-52 ,

--> OPEN

g* CLOSE
,,

SPV-52A
ENERGIZED :

O DEENERGIZED
,

TO ROL

(BY EC

@
STARTER

> ENERG12ED" * DEENERGIZED

d PIS-

h aE
RMS HNA-AD-52

OPEN TO ^EE '
DPEN *x n mto CABLE CHASE-

x w -

z AUTO
.

-f . r

| CLOSE Jh CLE h' ' '
'

f

SMD-52B
NORMAL *-

TRIPPED ?

h BD-FP
t

i



AMENDMENT N0. 10
July 1980

TO CHILLED WATER
VALVE.

' ,

TS-52A
CALLING FOR
I ST STAGE ECH-52A

HEAT 5 5 1ST STAGE ON
| _ _

CALLING FDP, E O2ND STAGE ON,

2ND STAGE g6'

: DEENERGIZED
HEAT d

* NOT CALLING
FOR HEAT-

L FILTER CIRCUIT
=

UIP. CONTRACTOR)

WHA-FN-52A
= DN

I i 0 0FF

52A g,p
> #n ""

; .__, A%
g yV - o

I & C DWG. NO. M-620

SHEET 548-3
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FROM SMT.556-2

{ =
~ :=

1
:

RMS
CIA-C-1A

l

DN

STANOBY I l

Drr i

REMOTE |

)
!

LOCAL

PB
CIA-C-1A

DN

OFF u.-

IR-72

AIR RECEIVER
PRESS.5W,
CIA-PS-15

I40PSIGSPRESS

(
!
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LOCAL 2

CONTAINMENT
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AIR COMP.
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h: O
:

_ RUN BD-A

$+ OFF
,

.

I f

CONT ON
I SNT.556-2

R;

8
~

.

*

. SHEET . 5 5 6 - 1

.

CONTAINMENT INSTRUNENT AIR COMPRESSOR CIA-C-1A '
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LOCAL

, LUBE
( DIL PRESS

CIA-PS-2A
d C0488,

PRESS LOW

LOCAL
--

COMPRESSOR A^ ~#DUTLET AIR v
CIA-PS-1A

PRESS HIGH

y C0487LOCAL~

COMPRESSOR
RANGE UUTLET AIR
0-500 F CI A-TIS- 2 A C0490

( TEMP 350*F
.

LOCAL h BD-A
'

4

CLG WTR DUT
CI A-TIS- I A

d C0330
~

TEtt* HIGH
t

! LOCAL
lt

j INTCLR WTR h BD-J
| CIA-LS-1A
!
;

j LEVEL LOW
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s
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LOCAL -
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LOCAL
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k C0491LOCAL
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'
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NOTE IR-67
NHEN A NITROGEN BOTTLE EHPTIES
ITS CONTENTeTHE LOW PRESSURE 18 STEP

: SIGNAL ENERGI2ES THE HOTOR. STEPPING

ADVANCES THE PROGRAMMER TO PROGRAMMER

THE NEXT STEP IN SEQUENCE' CIA-PROGR-
THUS CAUSES AN OUTPUT IA

HNICH DEENERGIZES (OPENS) THE
SOLENDID VALVE AT THIS NEW STEP.
ALL OTHER SOLENDID VALVES BEFORE

TYPICE FM
| AND AFTER THIS NEW STEP SHALL BE ALL SOL.

IN ENERGIZED (CLOSED) POSITION. VALVES

hBD-A LOCAL

BD-A SOLENDID-
,

RMS p LOCAL VALVE
j

CIA-V-39A > CIA-V-39A CIA-SPV-IA
- -- OPEN(ENERG) DEENERGIZEDPEN g

W EN)
; AUTO T- CLOSE Cm

! CLOSE - Jh- (DEENERG) [-ENERG(CLOSE)
'

_ 2
C 10 CIA-SPV-2A,

IR-71 3
0 CIA- M -3A-[-I CIA-PS-39A

PRESS.< 140 4 *

OPSIG.

MS h
| 3 .

'

MLN, 6 |
O
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| NOTE am-sa

i NHEN A NITROGEN BOTTLE EHPTIES
IT5 CONTENTeTHE LON PRESSURE 20 STEP

SIGNAL ENERGIZE 5 THE HOTORe
ADVANCES THE PROGRAHMER TO
THE NEXT STEP IN SEQUENCC' CIA-PROGR-

THUS CAUSES AN DUTPUT 15
NHICH DEENERGIZE5 (OPENS) THE
SOLENDID VALVE AT THIS NEN STEP.
ALL DTHER SOLENOID VALVES BEFORE TYPICE FM
AND AFTER THIS NEN STEP SHALL BE ALL SOL.
IN ENERGIZED (CLDSED) POSITION. VALVES
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7.4 SYSTEMS REQUIRED FOR SAFE SHUTDOWN

7.4.1 DESCRIPTION

This section discusses the instrumentation and controls of the
following systems required for safe plant shutdown:

a. Reactor Core Isolation Cooling (RCIC) System
b. Standby Liquid Control System (SLCS)

c. RHR Shutdown Cooling Mode (RSCM)

d. Remote Shutdown Gystem (RSS)

The sources which supply power to the safe shutdown systems
originate from on-site AC and/or DC safety-related busses.
Refer to Chapter 8 for a complete discussion of the safety-
related power sources.

7.4.1.1 Reactor Core Isolation Cooling (RCIC) System
a. RCIC System Function

) The reactor core isolation cooling system (see 5.4.6.2)
instrumentation is designed to maintain or supplement reactor
vessel water inventory during the following conditions:

1. Normal Operation. When the reactor vessel is
isolated from its primary heat sink (the main
condenser) and maintained in the hot standby
condition;

2. Normal Operation. When the reactor vessel is
isolated and accompanied by a loss of normal
coolant flow from the reactor feedwater
system;

3. When the plant is being shutdown and normal
coolant flow from the feedwater system is-
started before the reactor is depressurized
to a level where the reactor shutdown cooling
mode of the RHR system can be placed into
operation.

4. When required as a backup to the High
Pressure Core Spray System to mitigate the
consequences of the rod drop accident by,

S automatically supplying cooling water to the
() reactor if vessel low water level is sensed.

7.4-1
.
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b. RCIC System Operation

Schematic arrangements of system mechanical equipment is shown
in Figure 7.4-1 (RCIC P&ID). RCIC system component control
logic is shown in Figure 7.4-2 (RCIC PCD). Instrumentation
Specifications are listed in Tables 7.4-1 and 7.4-2. Plant
layout drawings, and electrical schematics are identified in
1.7. Operator Information displays are shown in Figure 7.4-1
(RCIC P&ID) and Figure 7.4-2 (RCIC FCD).

The RCIC System can be initiated either manually or automati-
cally. The control room operator can initiate RCIC by operating
the manual initiation pushbutton which simulates an automatic
initiation or by activating each piece of equipment sequentially
as required.

RCIC is automatically initiated by four redundant differential
pressure switches, arranged in a one-out-of-two-twice logic
configuration, which sense reactor vessel low water level
(Trip Level 2).

The RCIC steam line isolation and the turbine steam exhaust
motor-operated (MO) valves are keylocked in the open position,
the turbine trip and throttle valve is normally open and
require no change of position for automatic system initiation.

The RCIC system responds to an automatic initiation signal as
follows (actions are simultaneous unless stated otherwise):

1 The pump suction from the condensate storage
tanks valve MO F010 is signaled open,

2. To ensure pump discharge flow is directed to
the reactor vessel only, the test return line
to the condensate storage tanks valves MO
F022 and MO F059 are signaled closed.

3. The turbine steam inlet and the turbine lube
oil cooler cooling water supply valves MO
F045 and MO F046 are signaled to open,

4. When the turbine steam inlet valve MO F045 is
open, the RCIC pump discharge to reactor
vessel valve MO F013 is signaled open, valve
MO F013 is prohibited from opening or if
open, automatically closes when MO F045 or
the turbine trip and throttle valve is
closed.

5. The barometric condenser vacuum tank vacuum
pump is signaled to start,

7.4-2
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\- / 6. When valve MO F045 leaves the closed position

the RCIC turbine is accelerated in speed
until the automatic flow controller setpoint
is reached and the system discharge flow is
controlled by the turbine electronic governor
mechanism.

During system operation if the barometric condenser vacuum
tank water-level becomes high the condenser condensa'te
discharge pump is automatically started and the condensate
returned to the RCIC pump suction. When the system is not
operating excess tank water is discharged through isolation
valves AO F004 and AO F005 to the clean condensate system.

In the event that the water level in the condensate storage
tanks should become low the RCIC pump suction is automatically
transferred from the condensate storage tank to the suppres-
sion pool by opening valve MO F031. Once valve F031 is fully
open the condensate storage tank valve MO F010 is automatically
closed.

The RCIC system includes design feaures which provide system
equipment protection or accomplish primary containment isola-
tion if certain types of abnormal events occur. The turbinen is automatically shut down by closing the turbine t-ip and

(,) throttle valve if any of the following conditions ace
detected:

1. Turbine overspeed

2. High turbine exhaust pressure

3. RCIC isolation signal

4. Low pump suction pressure

5. Reactor vessel high water level (Trip Level B)
6. Manual trip actuated by the control room

operator.

To protect the RCIC pump from overheating during low flow con-
ditions the pump discharge flow and pressure is monitored. If
the pump discharge pressure switch' indicates the pump is
running and the pump discharge flow switch indicates low flow,
the minimum flow return line valve MO F019 is automatically
opened. The minimum flow valve is automatically cler63 when
flow is normal, or when either the turbine trip and throttle
valve or the steam inlet valve MO F045 is closed.

i-m .

V
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Air operated (AO) valves F025, F026, and F054 and a condensate
drain pot are provided in a drain pipeline arrangement just
upstream of the turbine supply valve. Upon receipt of an RCIC
initiation signal, the drainage path is isolated by closing AO
F025 and AO F026. The water level in the steam line drain
condensate pot is controlled by a level switch and a valve AO
F054 which energizes to allow condensate to flow out of the
drain pot by bypassing the steam trap.

RCIC system turbine exhaust line vacuum breaker valves MO.F080
and MO F086 are normally open but close automatically
following system trip on low steam line pressure if drywell
pressure exceeds the setpoint.

The leak detection partion of RCIC system will automatically
signal the steamline warmup valve MO F076 closed, override the
keylock control switch position and signal the steamline
inboard isolation valve MO F063 and the outboard steamline
isolation valve MO F008 closed if any of the following abnor-
mal conditions exist. For a complete description of the RCIC
system leak detection isolation signals, see 7.6.1.3.1.

1. Redundant differential temperature and ambient
temperature switches sense RCIC and RHR equipment
area ventilation air inlet and outlet high tem-
perature or high ambient temperature. RHR heat
exchanger steam line valve MO F064 is signaled
closed by the RHR temperature switches.

2. Redundant differential temperature and ambient
temperature switches sense RCIC pipe routing area
ventilation air inlet and outlet high temperature
or high ambient temperature.

3. Redundant differential pressure switches sense
RCIC or RHR/RCIC steam line high flow or
instrument line break.

4. Redundant pressure switches sense RCIC turbine
exhaust diaphragm high pressure. Both switches
must actuate to cause isolation.

5. A pressure switch senses RCIC low steam supply
pressure.

The RCIC system may be isolated after initiation by the
control room operator by actuation of a pushbutton which
causes the outboard steamline isolation valve to close.

O

7.4-4

s



. _ _ ._ . _ . . _ _ _ _ _ _ _ _ .

WNP-2 AMENDMENT ~NO. 10'
July 1980

'

- p
'

7.4.1.2 Standby Liquid Control System (SLCS).

'

a. SLCS Function
1

The. Standby Liquid Control System (see 9.3.5) instrumentation
is designed to initiate injection of a liquid neutron absorber4

into the reactor. Other instrumentation is provided to main-
! tain this liquid chemical solution well above saturation tem-

| perature'in readiness for injection.

The SLCS is a redundant method of manually shutting down the
reactor to cold shutdown conditions from normal operation or
frum anticipated transient conditions when manual control rod

| insertion capability is lost.

b. SLCS' Operation

Schematic arrangements of system mechanical equipment is shown
!- in Figure 7.4-3 (SLCS P&ID). SLCS component control logic is

shown in Figure 7.4-4 (SLCS FCD) and 1.7. Operator informaion
displays are shown in Figures 7.4-3 and 7.4-4.

The SLCS is initiated by the control room operator by turning
a keylocked switch to the system A or system B "RUN" position.
The key is removable in the center "STOP" position. Should4

the selected pump fail to start, the key switch may be used tos

select the alternate pump loop.

When the SLCS is initiated, both the explosive-operated valves
fire and both tank discharge valves MO F001 A, B, start to
open immediately. The pump that has been selected for injec-
tion will not-start-until one of the tank discharge valves is
at least 90% open..

*

|

Pumps are interlocked so that either the storage tank dis-
charge valve or the test tank discharge valve laust be open+

for the pump to run. When the SLCS is initiated the outboard
isolation. valve of the reactor water cleanup system is auto-
matically closed.-

7.4.1.3 RHRS/ Reactor Shutdown Cooling Mode (RSCM),

,

a. RSCM - Function |

The' shutdown cooling mode (see 5.4.7.1) of the RHR System is,

used during a normal reactor shutdown or for long term cooling iafter vessel water level has been restored following accident
.

conditions. '

;

l
7.i 9*

;
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The RSCM consists of instrumentation designed to provide decay
heat removal capability for the core by accomplishing the
following:

1. Reactor cooling during shutdown operation
after the vessel pressure is reduced to
approximately 50 psig.

2. Cooling the reactor water to a temperature at
which reactor refueling and servicing can be
accomplished.

3. Diverting part of the shutdown flow to the
reactor vessel head to condense the steam
generated from the hot walls of the vessel
while it is being flooded.

b. RSCM Operation

See 5.4.7.2.6(a) for a complete description of the RSCM
operation.

7.4.1.4 Remote Shutdown System (RSS)

a. RSS Function

The RSS is designed to achieve a cold reactor shutdown from
outside the main control room following these postulated
conditions:

1. The plant is at normal operating conditions
and all plant personnel have been evacuated
from the main control room and it is
inaccessible.

2. The initial event that causes the main
control room to become inaccessible is
assumed to be such that the reactor operator
can manually scram the reactor before leaving
the main control room.

3. The main turbine pressure regulators may be
controlling reactor pressure via the bypass
valves. However, in the interest of
demonstrating that the plant can accommodate

,

even loss of the turbine controls, it is |
assumed that this turbine generator control |
panel function is also lost. Therefore, main ;
steam line isolation is assumed to occur at a |

specified low turbine inlet pressure and

,

7.4-6 |
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N/ reactor pressure is relieved through the

relief valves to the suppression pool.

4. The reactor feedwater system which is nor-
mally available is also assumed to be
inoperable. Reactor vessel water inventory
is provided by the RCIC system.

5. Division 1 Emergency DC power is assumed to
be available.

The RSS is required only during times of Main Control Room
inaccessibility when normal plant operating conditions exist,
i.e., no transients or accidents are occurring. For this
reason the RSS function is not single failure proof and only
the equipment which interfaces directly with safety-related
equipment (RHR, RCIC, etc.) is required to be of a safety-
related quality.

b. Remote Shutdown System Operation

Some of the existing systems used for normal reactor shtedown
operation are also utilized in the remote shutdown capability
to shutdown the reactor from outside the main control room.

(("%_) required shutdown systems from outside the main control room
The remote shutdown capability is designed to control the

irrespective of shorts, opens, or grounds in the control cir-
cuit in ' the main control room that may have resulted from an
event causing an evacuation. The functions needed for remote
shutdown control are provided with manual transfer switches
which override controls from the main control room and
transfer the controls to the remote shutdown control. Rem;te
shutdown control is not possible without actuation of the
transfer devices. All necessary power supplies and control
logic are also transferred. Operation of the transfer devices
causes an alarm in the main control room. Access to the
remote shutdown panel is administratively and procedurally
controlled. All system equipment (i.e., valves and pumps)
necessary for proper system lineup and complete system control
are located on the remote shutdown panel.

Manual activation of safety / relief valves and the initiation
of Reactor Core Isolation Cooling-(RCIC) system will maintain
reactor water inventory and bring the reactor to a hot shut-
down condition after scram. During this phase of shutdown,
the suppression pool will be cooled by operating the Residual
Heat Removal (RHR) system in the suppression pool cooling
mode. Reactor pressure will be controlled and core decay and
sensible. heat rejected to the suppression pool by relieving

3 steam pressure through the relief valves.

L]
.

7.4-7
;

|

_ . -



WNP-2 AMENDMENT NO. 10
July 1980

Manual operation of the relief valves will cool the reactor
and reduce its pressure at a controlled rate until reactor
pressure becomes so low that the RCIC system is unable to
sustain operation. The RHR system will then be operated in'

the shutdown cooling mode using the RHR system heat exchanger
to cool reactor water and bring the reactor to the cold low
pressure condition.

The following RCIC System equipment / functions have transfer
and control switches located on the remote shutdown control
panel:

F008 - Motor-operated valve (steam supply line isolation)
F045 - Motor-operated valve (steam to turbine)
F010 - Motor-operated valve (pump suction from condensate

storage)
F013 - Motor-operated valve (pump discharge to reactor)
F019 - Motor-operated valve (pump bypass to suppression

pool)
C001 - Motor-operated valve (trip throttle valve)
F046 - Motor-operated valve (cooling water supply valve)
F064 - Motor-operated valve (RHR Cond, heat exch. 9 team line

isolation valve) -

F063 - Motor-operated valve (steam supply isolation valve) '

F031 - Motor-operated valve (pump suction from suppression
pool)

F022 - Motor-operated valve (test bypass to condensate
storige)

P1 - Condensate pump from RCIC vacuum tank
P2 - RCIC vacuum pump
F069 - Motor-operated valve (vacuum pump discharge to

suppression pool)
F068 - Motor-operated valve (turbine exhaust to suppression -

pool)
F059 - Motor-operated valve (test bypass to condensate

storage)
F080 - Motor-operated valve (vacuum breaker isolation)
F086 - Motor-operated valve (vacuum breaker isolation)
See vigure 7.4-1 (RCIC P&ID).

The following RCIC System instrumentation is provided on the
remote shutdown control panel:

1. RCIC Flow Controller and indicator

2. RCIC Turbine Speed

3. Indicating lights are provided for:

a) Turbine tripped h

7.4-8
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b) Turbine bearing oil low pressure

c) Turbine governor bearing oil temperature
high

d) ' Turbine ~ coupling end bearing oil tem- ;
perature high ;

The'following RHR System equipment / functions have transfer and
control switches located at the remote shutdown control panel:

F004B - Motor-operated valve (suppression pool pump suction)
-F006B - Motor-operated valve (shutdown cooling pump suction)

;C002B - Residual. heat removal pump*

F047B - Motor-operated valve (heat exchanger inlet)
F048B - Motor-operated valve (heat. exchanger bypass) |

F003B - Motor-operated valve (heat exchanger outlet)
F026B - Motor-operated valve (condensate discharge to RCIC

suction line)
F087B - Motor-operated valve (steam reducing bypass)
F068B - Motor-operated valve (heat exchanger cooling water

outlet)
F006A - Motor-operated valve (shutdown cooling pump suction)

s -F009 - Motor-operated valve (inboard shutdown isolation)
g j F008 - Motor-operated valve'(outboard shutdown isolation)

F016B - Motor-operated valve (containment spray)^

F027B - Motor-operated valve (suppression pool spray)
F042B - Motor-operated valve (LPCI injection)
F053B - Motor-operated valve (shutdown cooling injection)
F052B - Motor-operated valve (steam reducing isolation)
F024B - Motor-operated valve (test line)i

: F011B - Motor-operated valve (condensate discharge to
5

suppression pool)
F049B - Motor-operated valve (discharge to radwaste)
F023 - Motor-operated valve (reactor head spray)

,
.

See Figure 7.3-13 (RHR P&ID).

The following RHR instrumentation is located on the remote"

shutdown. control panel:

1. RHR flow indicator
*

The following' nuclear boiler system equipment have transfer
and control switches located on the remote shutdown control
panel:-,

1

Three air operated relief valves, (non-ADS),

- The following nuclear boiler instrumentation is provided on
- b) -the remote. shutdown control panel:o

|

1
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1. Level indicator

2. Reactor press:ure indicator

The following recirculation system valve has transfer and
control switches located on the remote shutdown control panel:

F023A - Motor-operated valve (recirculation pump
suction)

The following standby service water system (SSN) equipment /
functions have transfer and control switches located at the
remote shutdown control panel:

1. SSW pump 1B

2. SSW return to cooling tower, shut off valve
SW-V-70B.

3. SSW return to cooling tower, shut off valve
SW-V-69B.

4. SSW return to spray pond, valve SW-V-12B.

5. SSW pump 1B discharge, valve SW-V-2B.

6. RHR pump E12-C002B cooling water shut off, valve
SW-V-24B.

The following primary containment environmental parameters are
indicated on the remote shutdown panel:

1. Drywell air temperature at several locc" ions.

2. Drywell pressure.

3. Suppression chamber air temperature.

4. Suppression pool water temperature.

5. Suppression pool water level.

7.4.1.5 Design Basis

The safe shutdown systems are designed to provide timely pro-
tection 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,"
identifies and evaluates events that jeopardize the fuel
barrier and reactor coolant pressure boundary. The methods of

7.4-10
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. 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 actions

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

'

1. RCIC - Reactor vessel low water level (Trip
Level 2);

'

All other safe shutdown systems are initiated by operator
actions.

The plant conditions which require protective action involving
safe shutdown are described in Chapter 15 and Appendix 15A.

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 i.n the

'

safe shutdown systems which have a spatial dependence.
.

; ]) c. Prudent Operational Limits

Prudent operational limits for each safety-related variable
trip setting are selected with sufficient margin so that a
spurious safe shutdown system initiation is avoided. It is
then verified by analysis that the release of radioactive
materiale, following postulated gross failures of the fuel or
the nuclear system process barrier, is kept within acceptable
bounds.

d. Margin

The margin between operational limits and the limiting con-
ditions of operation of safe shutdown systems are those para-
meters as listed in Chapter 16, " Technical Specifications".

i

e. Levels

Levels requiring protective action are established in Chapter!

16, " Technical Specifications".

f. Range.of Transient, Steady State, and Environmental>

Conditions

! Refer..to Tables 3.11-1 through'3.11-5 and 3.1.2.1.4.1 for
f~'} environmental conditions. ' Refer to 8.2.1 and 8.3.1 for the
v

i

7.4-11
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maximum and minimum range of energy supply to the Safe
Shutdown Systems instrumentation and controls. All safety-
related instrumentation and controls are specified and
purchased to withstand the effects of energy supply extremes.

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

Chapter 15, " Accident Analysis" describes the following cred-
ible accidents and events: floods, storms, tornados,
earthquakes, fires, LOCA, pipe break outside containment, and
feedwater line break. Each of these events is discussed below
for the safe shutdown systems.

1. Floods

The buildings containing safe shutdown system 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 PMF conditions including wind generated wave
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

OThe buildings containing safe shutdown system componente have
been designed to withstand meteorological events described in
3.3.

3. Earthquakes

The structures containing safe shutdown system components have
been seismically qualified as described in 3.7 and 3.8, and
will remain functional during and following a safe shutdown
earthquake (SSE). Seismic qualification of instrumentation
and electrical equipment is discussed in 3.10.

4. Fires

To protect the safe shutdown systems in the event of a postu-
lated fire, the redundant portions of the systems are separ-
ated by fire barriers or physical distance. The use of separ-
ation and fire barriers ensures that even though somt portion
of the systems may be affected, the safe shutdown systems will
continue to provide the required protective action. A fire
detection system using heat detectors and product of com-
bustion detectors is provided in PGCC floor sections and in
panels containing safe shutdown system components mounted on
these floor sections. A Halon fire suppression system is pro-

|vided in the same areas.

7.4-12
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5. LOCA-

The safe shutdown systems components located inside the
drywell which are functionally required 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 Safe Shutdown Systems.
Refer to 3.6.

7. Missiles

Protection for safe shutdown systems is described in 3.5.
i

h.. Minimum Performance Requirements
.

Minimum performance requirements for safe shutdown systems
instrumentation and controls are provided in Chapter 16,
" Technical Specifications".

I 7.4.1.6 Final System Drawings

() The final system drawings including:<

', 1. Process and Instrumentation Diagrams (P&ID)

2. Functional Control Diagrams (FCD)

have been provided for the safe shutdown systems.

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

i 7.4.2 ANALYSIS

The safe shutdown systems are designed such that loss of
instrument. air, a plant load rejection, or a turbine trip will
not prevent the completion of the safety function.

7.4.2.1 Conformance-To 10 CFR 50 Appendix A - General Design
i Criteria
'

The following is a discussion of conformance to those general
design. criteria which apply specifically to the safe shutdown,

systems. Refer to~7.1.2.2 for a discussion of General Design
Criteria which apply equally to all-safety-related systems.

O
-.

~
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a. G0neral Design Criteria 19 - Control Room

The remote shutdown system consists of equipment located out-
side the control room which is sufficient to provide and
assure prompt hot shutdown of the reactor and to maintain safe
conditions during hot shutdown. The equipment also provides
capability for subsequent cold shutdown of the reactor,

b. General Design Criterion 26 - Reactivity Control
System Redundancy and Capability

SLCS provides an independent reactivity control system redun-
dant to manual control rod movement,

c. General Design Criterion 29 - Protection Against
Anticipated Operational Occurrences

The SLCS maintains the reactor sub-critical by introducing
poison into the reactor in the event the manual insertion of
control rods cannot achieve subcriticality in the reactor.

d. General Design Criterion 34 - Residual Heat Removal

The reactor shutdown cooling mode of the residual heat removal
system removes residual heat from the reactor when it is shut-
down and the main steamlines are isolated, to maintain the
fuel and reactor coolant pressure boundary within design
limits. Redundant cooling routes are provided to meet the
single failure criteria.

7.4.2.2 Conformance To IEEE Standards

The following is a discussion of conformance to those IEEE
Standards which apply specifically to the Safe Shutdown
Systems. Refer to 7.1.2.3 for a discussion'of IEEE Standards
which apply equally to all safety-related systems.

a. IEEE 279-1971

The reactor shutdown cooling mode of the residual heat removal
system utilizes the same equipment used by the LPCI mode.
Therefore, refer to 7.3.2 for the RSCM standards and regula-
tory compliance.

Conformance of the-remote shutdown system to IEEE Standards is
provided in the anal: s section for each system whose instru-e

mentation and controls are part of the remote shutdown system
(Refer to 7.3, 7.4, 7.5, and 7.6) and as noted below.

h1. General Functional Requirement (IEEE 279-1971,
Paragraph 4.1)

7.4-14
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O ;RCIC|is automatically.' initiated when reactor vessel. water
p . level is determined to be below a predetermined' limit.

I SLCS is initiated by the control room _ operator. ' Display
I instrumentation in the control room provides the operator with

informationion reactor vessel water level, pressure,' neutron
~

flux. level, control ~ rod position, and scram valve status
allowing assessment of the'need for initiation of the SLCS.

4

2.- Single-Failure Criterien-(IEEE 279-1971,
*

Paragraph.4.2)
i

The.RCIC systemLis not required to meet the single-failure
| criterion. The_RCIC initiation sensors and associated logic
}_ do, however, meet the single-failure criterion for automatic
; syctem initiation. The single-failure criteria is met through
'

physical'and electrical separation of equipment as describe 3
in 8.3.1.4.

'
SLCS serves as backup to the control rod drive (CRD) system
for controlling reactivity if the CRD fails. It is not
necessary._for SLCS'to meet the single faiiare criterion.'

| However, the pumps and motors, the explosive valves, and the
storage tank outlet valves are redundant so that no single

; () failure in these components will prevent initiation of SLCS.

3. Quality of Components and Modules (IEEE
279-1971, Paragraph 4.3)

1

*

, Refer to.3.11 for RCIC,-SLCS and RSS conformance.

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

1

Vendor certification requires that the safety-related RCIC,
,

,

SLCS and RSS ' sensors, manual- switches . and logic components |
perform 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 1

serve.to qualify ~these components.
I

,

1
,

- Qualification tests of the Lrelay panels are conducted to con- !
firm their adequacy _for this' service. In-situ operational j
testing:of these sensors, channels, and the entire protection 1

system will be performed during the preoperational. test-phase. '

For a' complete discussion of RCIC and SLCS equipment qualifi-
cation _ refer'to 3.5, 3.6, 3.10, and 3.11.

(:) .

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

For a discussion of RCIC, SLCS and RSS Channel Integrity under
all extremes of conditions described in 7.4.1.2, refer to
3.11.

6. Channel Independence (IEEE 279-1971, Paragraph
4.6)

Channel independence is maintained through application of the
WNP-2 separation criteria as described in 8.3.1.4.

'

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

The RCIC and SLCS systems have no interaction with plant
control systems.

8. Derivation of System Inputs (IEEE 279-1971,
Paragraph 4.8)

All inputs to the RCIC system that are essential to its opera-
tion are direct measures of appropriate variables.

SLCS display instrumentation in the control room provides the hoperator with directly measured information on reactor vessel
water level, pressure, neutron flux level, control rod posi-
tion and valve status. Based on this information the operator
can assess the need for SLCS.

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

Refer to 7.4.2.3, Regulatory Guide 1.22.

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

Refer to 7.4.2.3, Regulatory Guide 1.22.

11. Channel Bypass or Removal from Operation
(IEE3 279-1971, Paragraph 4.11)

Calibration of a sensor which introduces a single instrument
channel trip will not cause a protective action without the
coincident trip of a second channel. Removal of a sensor from
operation during calibration does not prevent the redundant
instrument channel from functioning.

G
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The discharge pur.ip motors for SLCS are redundant, so that one
motor may be removed from service during' normal plant
operation.'

12. Operating Bypasses (IEEE 279-1971, Paragraph
4.12)

There are no operating -bypasses within- the RCIC system or the
- SLCS . .

.

13. Indication of Bypasses (IEEE 279-1971,
Paragraph 4.13)-,

!' For a discussion of bypass and inoperability indication refer
'to'7.1, Regulatory. Guide 1.47.

(

j 14. Access to Means for Bypassing (IEEE 279-1971,
. Paragraph 4.14)
1

Access to means of bypassing any safety action or. function for ',

RCIC and SLCS is under the administrative control of the,
'

>control room operator. The operator is alerted to bypasses as '

described in 7.1, Regulatory Guide 1.47. |

O Contro1~ switches which allow safety system bypasses are
keylocked.- All keylock-emergency switches in the control room,

#

are-designed such that-their key can only be removed when the
switchfis~in the " accident" or " safe" position. All keys will,

4 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
i day.by the shift' supervisor. Should a key be required to
; change a valve position,.it will be obtained from the shift
[ supervisior via approved key control procedures.

15. Multiple Set Points (IEEE 279-1971, Paragraph
4.15)

:

There are no multiple setpoints within the RCIC or SLCS;

systems.
;

4 -

''-
16. Completion of Protective-Action Once it is

[ Initiated (IEEE 279-1971, Paragraph 4.16)
!
' Once RCIC is initiated by reactor vessel low water level the
j' logic seals-in Tand system operation may be: terminated by the

operator only if the ' water level returns ~ to normal. - The,

!. system isTautomatically stopped on high vessel water level,
| system malfunction | trip-signals or if steam supply pressure~

' /~3p ,dropsrbelow-that necessary to sustain turbine operation.-

( )'
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The SLCS explosive valves remain open once fired. The injec-
tion valves will not close and discharge pump motors will con-
tinue to run unless terminated by operator action.

17. Manual Initiation (IEEE 279-1971, Paracraph
4.17)

Refer to 7.4.2, Regulatory Guide 1.62, for a discussion of the
manual initiation of RCIC and SLCS.

18. Access to Set Point Adjustment (IEEE 279-1971,
Paragraph 4.18)

All access to setpoint adjustments for RCIC are under admini-
strative control of the control room operator.

The operation of SLCS is not dependent on or affected by any
set point adjustment or calibration.

19. Identification of Protective Actions (IEEE
279-1971, Paragraph 4.19)

Automatic initiation of the RCIC system is annunciated in the
control room.

The explosive valve status of SLCS, once fired, is indicated
in the control room.

20. Information Readout (IEEE 279-1971, Paragraph
4.20)

The RCIC system is designed to provide the operator with
accurate and timely information pertinent to its status. It
does not give anomalous indications confusing to the operator.

The SLCS discharge pressure of sodium pentaborate pumps and
storage tank level for the SLCS is indicated in the control
room.

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

The RCIC and SLCS systems are designed to permit repair or
replacement of components during normal plant operation.

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

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

'All controls and instruments forLRCIC and SLCS are located in
'l

U iseparate sections of the main control room panel.and clearly
. identified by nameplates. - Relays are located in. separate

; panels-for RCIC and SLCS use only. Relays and panels are
identified by-nameplates.- All. wiring and cabling i;s labeledt

'to indicate its divisional assignment tus well as its system, -

: ' assignment (see 8.3.1'.3).

'

_7.4.2.3 .NRC. Regulatory Guides Conformance

t ' Regulatory Guide'conformance' for remote shutdown control and '
1 instrumentation is provided in the analysis sectiorc of

Chapter 7 for each system whose instrumentation and controls-
are part of the remote. shutdown system.

,

: Conformance to Regulatory Guides for the RHR. Shutdown Cooling
j Mode is discussed in 7.3.2.
:

The'following is a discussion of conformance to-those
j. Regulatory Guides which apply specifically to the RCIC system' and/or the SLCS. Refer to.7.1.2.4 for a discussion of

Regulatory Guides which apply equally to all safety-related
; O- systems.

L a.- Regulatory Guide 1.22 - Periodic Testing of
j- Protection System Actuation Functions
,

F The RCIC system is capable of being completely tested during
; normal plant operation to verify that each element of the
'

system, is capable of performing its intended safety function.
.!
j All sensors for RCIC are installed with calibration taps and
i instrument valves to permit ~ testing during normal plant opera-

tion.by~ valving out the sensors and supplying a test pressure*

source.
,

F

The explosive-valve control circuits continuity.is con-
; tinuously~ monitored and is annunciated in'the control room.
i

[
- The explosive valves may be tested during plant shutdown. The
explosive valve control. circuits.are continuously. monitored

! and annunciated in'.the control room. The remainder of the
! SLCS.may be tested during normal plant operation to verify.

Lthat'each element is. capable:of performing its intended.

[~ function.
;.

[. f._)
Testing-offRCIC'systemsand SLCS sensors during normal plant

L Operation is accomplished by valving out each= sensor from its
e~
e

.
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process line and applying a test pressure source. This veri-
fies the operability of the sensor, its calibration range, and
the operability of associated control room logic components.

b. RG 1.53 - Application of the Single-Failure i

Criterion to Nuclear Power Plant Protection
Systems |

See IEEE 279, Para 4.2, in 7.4.2 ror RCIC and SLCS.

c. RG 1.62 - Manual Initiation of Protective Actions

The RCIC system is initiated at the system level manually from
the main control room by actuation of an armed pushbutton

!

which simulates an automatic initiation. |

,

The SLCS is initiated manually at the system level from the |

main control room by actuation of the system pump select / start |
switch which starts the selected pump and fires the associated |

squib valve.

O
4

e

O
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TABLE 7.4-1
_

REACTOR CORE ISOLATION COOLING SYSTEM INSTRUMENT SPECIFICATIONS

Instrument Required Restense WRCIC Function. Instrument Range (2) Trip Setting (3) Margin (4) Accuracy (5) Time

Reactor Vessel High ' Level Switch 0-60" (1) +55.5" - +3" -

Water Level (B22-N024 d,D)
i

(Level 8)

RCIC System Pressure Switch '30" Hg'Vac. 15" Hg Vac. - 2 psi -

Ptunp Low ' Suction (E51-N006) 10 psig
Pressure

,

,

Reactor Vessel Low Level Switch -150/0/+60" (1) -38" - +7.5" -

4 Water Level (B22-NO37 A-D).h (Level 2)
| I
3 M.
; H Drywell High Pressure Switch 0.25 - 12 psig 2 psig .06 psi 0.6 sec.'

Pressure.. (B22-N048 A-D)
.

Condensate Storage Level Switch - 0" (11,500 GAL.) 0.5 '

Tanks Low Water (E51-N015 A,B)
Level

.

E

'

m c4 >

$. hk<g
$h1,

O mz'

m oe
M Z

.O

| H
O

,

1

.
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NOTES FOR TABLE 7.4-1

(1) Instrument zero equal to 527.5" above Vessel zero.

(2) 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.

(3) 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.

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

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

.
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/ TABLE 7.4-2

CHANNELS REQUIRED FOR PROTECTIVE FUNCTION' COMPLETION FOR
THE REACTOR CORE ISOLATION COOLING SYSTEM

MINIMUM
INSTRUMENT CHANNELS CHANNELS

CHANNEL PROVIDED REQUIRED,

Reactor Vessel Water 2 2
Level High-

Turbine Exhaust High 4 2
Pressure

RCIC Pump Low Suction 1 1
Pressure

Reactor Vessel Low Water 4 2
Level

RCIC Steam Supply Low 4 2
Pressure

) RCIC Steam Supply High 4 2,

Flow
'

i

Drywell High Pressure 4 2 I

Condensate Storage Tanks 2 1

-Low Water Level-

.

!

f

I

i

/'']N
!

|
' N, |
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7.5 SAFETY-RELATED DISPLAY INSTRUMENTATION

7.5.1 DESCRIPTION

7.5.1.1 General

Section 7.5 describes the instrumentation which provides
information to the operator to enable him to assess the status
of safety-related systems, and the need to perform required
. safety functions.

The Safety-Related Display Instrumentation is listed in Table
7.5-1. . It tabulates equipment illustrated on the various
system P& ids, IEDs,-and FCDs located in' 7.2, 7.3, 7.4, and
7.6.

,

The' instrumentation and ranges shown in Table 7.5-1 are
selected on the basis of giving the reactor operator the
necessary information to perform normal plant operations and
yet the capability to track process variables pertinent to
safety following design basis accidents.

The following information is provided to the control room
operator to monitor reactor conditions and allow assessment of

( safety system status following a design basis accident.

The power sources to the instrumentation described in this .

section originate from either.the Division 1, Division 2, or
Division 3 safety-related emergency AC and/or DC busses unless
indicated otherwise.

7.541.1.1 Reactor Water Level

Wide range water level is sensed by two redundant differential
pressure transmitters and is recorded in the control room. ,

*

The range of the ' recorded level is from the top of the feed-
water control range (just above the high level turbine trip
point)-down to a point near the top of the active fuel.
7.5.1.1.2 Reactor Pressure

Reactor pressure-is sensed by redundent pressure transmitters
and recorded ~in the control room.
7.5.1.2- Reactor Shutdown Indication

The following :information is provided _ to the _ control room
operator to-monitor reactor _ shutdown.

O
M.

-7.5-1
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1. Control rod status lamps indicating each rod

fully inserted.

a) Control rod scram pilot valve position status
lamps indicating open valves.

2. Neutron monitoring power range channels and
recorders downscale. The power sources are from
RPS MG sets.

3. Annunciators for RPS variables and trip logic in
the tripped state.

4. The process computer provides logging of trips
and control rod position log and provides thermal
hydraulic information to the operator which he
uses to keep the plant operating within technical
specification limits.

7.5.1.3 Primary Containment and Reactor Vessel Isolation
Indication

The following information is provided to the control room
operator to monitor the Integrity of the primary containment.

1. Isolation valve position lamps indicating valve
closure.

2. Main steam line flow indication.

3. Annunciators for the primary containment and
reactor vessel isolation system variables and
trip logic in the tripped state.

4. Process computer logging of trips.

7.5.1.4 ECCS and RCIC Indication

The following information is provided to the control room
operator to monitor ECCS and RCIC system status.

1. Annunciators for HPCS, LPCS, RHR, ADS and RCIC
sensor initiation logic trips.

2. Flow and/or pressure indications for each ECCS
and RCIC are provided. l

|

|

3. ECCS and RCIC valve position indication. |

9
1
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4.- Process computer logging of trips in the ECCS' and,

RCIC.>

.

5. Relief valve' discharge pipe temperature monitors.
17.5.1.5 Containment Indictations

The following information _ is provided to the control room
i operator to monitor primary containment status.
,

1. Primary Containment. Pressure Monitoring

There are two redundant drywell pressure monitoring sensors.,

Both cover a pressure range during reactor normal operation'

and following a loss-of-coolant accident. The instrumentation
consists of-two-redundant transmitters and recorders.

;_ ~ 2. ~ Primary Containment Temperature

Containment temperature is' monitored continuously by redundant
indicators and recorders in the main control room. Points of
measurement are as follows:

No. of. Type of.

Points Description Range Readout-
+

4 Air--inlet vicinity 50-1701*F Recorders
recirculation pump,

motors
,

'

5 Fan coil inlets 50-1701*F Recorders
5 Fan coil outlets 50-1701*F Recorders

,

3 Sacrificial shield 50-1701*F Indicators
space (lower area)

1

3 Sacrificial-shield 50-4001*F Indicators &space-(upper area) Computer

3 Control drive area 50-4001*F Indicators

: 3 . Reactor pressure 50-4001*F Indicators*

. vessel head flange
e

area-;. , -

5 Upper drywell area. 50-4001*F Recorders

i ~ 2 Return duct: from 50-400*F Indicators'

''

' head area

. 7.5-3
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No. of Type of
Points Description Range Readout

5 Upper return 50-4001*F Indicators
ring header

5 Safety and relief 50-4001*F Indicators
valve area

3. Primary Containment Moisture

Containment moisture level is monitored by five (5) dew point
sensors located immediately outside of the primary
containment.

A containment air sample is circulated through the sensor
units and returned to containment.

Readout is on strip chart recorders in the main control room
with a range of 0-150% humidity.

"

4. Primary Containment Radiation

The atmosphere of the primary containment is monitored for
lowlevel (leak detection) and high-level (LOCA) radioactivity
and recorded in the control room on two redundant recorders.
Offline monitors consist of local racks in the reactor
building sample room, which contain shielded radiation
detectors, and panels in the main control room, which contain
count ratemeters, recorders, and controls.

The leak detection monitor is a chree-channel unit containing
particulate, and noble gas scintillation detectors. The
detectors are of high sensitivity to detect small leaks in the
reactor coolant pressure boundary.

Sample gas piped from the containment to the local leak detec-
tor racks and vent gas is pumped back to the containment. The
control room operator has complete control of the operation
and checking of the monitor system from the main control room.

The LOCA detector is an ionization chamber type detector used
to detect a rupture of the pressure boundary which will
release large amounts of radioactive material into .the primary
containment. The leak detection channels are isolated when a
LOCA occurs because they would rapidly be saturated by the
high levels of radioactivity.

O
7.5-4
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5. Primary Containment Hydrogen and Oxygen

Concentration

Atmosphere samples from three locations inside the primary
containment and one location in-the suppression chamber are
sequentially monitored for hydrogen and oxygen percentage
levels by each of two redundant analyzers. For precise loca-
tions of each sample point see Table 7.5-2.

Each gas analyzer cabinet contains a hydrogen and an oxygen
analyzer with sample conditioning and sample programming
means. The programmer also admits standardizing gases
periodically to calibrate the analyzers. Vent gases are
pumped back to the primary containment at all times.

The analyzers are single range, i.e., 0-10% hydrogen and 0-25%
oxygen. System accuracy is +2% of full scale. The output
signal from each analyzer is sent to two redundant recorders
in the main control room. Each analyzer has two adjustable
alarm contacts which annunciate abnormal conditions in the
main control room.

6. Suppression Chamber Pressure

h) Suppression chamber pressure is recorded in the main control
'-- room from two separate pressure transmitter systems. Range of

recording is from 0-100 psig.

7. Suppression Pool Temperature Monitoring.

Suppression pool temperature is monitored by 26 redundant
sensors. Two sensors monitor the area above the pool and 24
sensore monitor the suppression pool water. Temperature above
the pool surface is recorded on a two-pen recorder with an
alarm. Refer also to 7.6.1.7.

8. Suppression Pool Water Level Monitoring.

Suppression pool waier level is monitored by two redundant
sensors. Each sensor consists of one level transmitter which
is recorded in the main control room.
7.5.1.6 Other Safety-Related and Auxiliary Support System

Indications

The following information is provided to the control room
operator to monitor the status of other safety-related and
auxiliary supporting systems.

O
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1. Main Control Room IIVAC

Redundant temperature indications are provided in
the control room to monitor sontrol room
temperature.

2. Standby Gas Treatment System

Each division of SGTS provides loop flow
indication.

3. Containment Instrument Air

Each division of CIA provides system line
pressure indication.

4. Main Steam Line Leakage Control System

Each division of MSLC provides system pressure
indication. The inboard system also provides
flow indication.

5. Standby Service Water System

Bach division of SSW provides pump discharge hpressure and flow indications.

7.5.2 ANALYSIS

The safety-related display instrumentation provides adequate
information to allow the reactor operator to perform the
necessary manual safety functions during normal operation,
transients, and accident conditions.

Normal Operation

The information channel ranges and indicators were selected on
the basis of giving the reactor operator the necessary infor-
mation to perform all the normal plant startup, steady state
maneuvers, and to be able to track all the process variables
pertinent to safety.

Abnormal Transient Occurrences

The ranges of indicators and recorders provided are capable of
covering the extremes of process variables and provide ade-
quate information for all abnormal transient events.

O
7.5-6
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Accident-Conditions

Information readouts are designed to accommodate all credible
accidents for. operator actions, information, and event
tracking requirements, and cover all other design basis events
-or incident requirements.

Regulatory Guide 1.97, Rev. 2 is scheduled to be issued in
August 1980. The Guide will provide direction to near-term OL
plants (WNP-2) for implementation of specific requirements
(quality, single failure, power source, etc.) as they apply to
safety-related display instrumentation.

-WNP-2 has responded to Regulatory Guide 1.97, draft 2 in
letter G02-80-29, D. L. Renberger (WPPSS) to H. Denton (NRC)
dated Feb. 1, 1980. The response included comments on the
guide as well as a detailed description of the WNP-2 design.

A complete analysis will be provided for safety-related
display instrumentation following issuance of Regulatory Guide
1.97, Rev. 2.

O
d

4
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TABLE 7.5-1

SAFETY-RELATED DISPLAY INSTRUMENTATION

Type Number of
Design Criteria Readout Channels Range Accuracy Location

Reactor Vessel Recorder 2 0-1,500 psig i 2% FS CR
Pressure

Reactor Vessel Recorder 2 -150"/0/+60" i 2% FS CR
Water Level

RCIC Flow Meter 1 0-700 GPM i 1% FS CR

RCIC Discharge Meter 1 0-1500 psig i 2% FS CR
Pressure

HPCS Flow Meter 1 0-10,000 GPM i 2% FS CR

HPCS Discharge Meter 1 0-1,500 psig i 2% FS CR
Pressure

LPCS Flow Meter 1 0-10,000 GPM i 2% FS CR

RHR Flow Meter 3 0-10,000 GPM i 2% FS CR
(LPCI and Shut-
down Cooling)

RHR Service Water Meter 2 0-10,000 GPM i 2% FS CR
Flow

Drywell Pressure Recorder 2 0-2 psig LOW i 2% FS CR
2 2 0-100 psig

HIGH

MSIV-LCS Outboard Meter 1 0-1200 psig i 2% FS CR
Steam Line Header
Pressure

MSIV-LCS Meter 4 0-1200 psig i 2% FS CR
Steam Line
Pressure Between
MSIV's

MSIV/LCS Meter 4 0-0.5 CFM + 2% FS CR
Leakage Flow

e
7.5-8
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; TABLE 7.5-1 (Continued)

Type. Number'of'
Design Criteria Readout Channels Range Accuracy Location

SSW System Pump Meter 2 0-300 psig + 1% "a CR
Discharge Line 1 0-100 psig i 1% IS CR1

Pressure

Suppression Pool Recorder 2 -25"-0-+25" 1 1% CR
Water Level

Main Control Room Meter 2 50-100*F 1 2% CR
Temperature

SGTS Flow Rate Meter 1 0-6000 CFM i 3% CR

CAC System Flow Meter 1 0-300 CFM i 3% CR
Rate

Primary Containment Recorder 2 0-10% H2 i 1% CR
'

Hydrogen

O Suppression Pool Recorder 2 50-400*F + 1% CR
Water Temperature

,

*

i

-
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TABLE 7.5-2

CONTAINMENT HYDROGEN AND OXYGEN MONITORING
SYSTEM SAMPLE POINT LOCATIONS

SAMPLE SAMPLE
POINT POINT

SP PENETRATION # AZIMUTil ELEVATION

74 72c 188*-24' 560'-0"

75 72d 191*-36' 560'-0"

76 72e 193* 531'-0"

77 82c 230* 479'-4"

78 85d 18*-12' 545'-2-1/4"
79 85e 13*-44' 545'-1-1/2"
80 73d 45' 531'-0"

81 84b 40' 479*-4"

| til
.
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7.6 ALL.OTHER INSTRUMENTATION SYSTEMS REQUIRED FOR SAFETY

7.6.1 DESCRIPTION

Section 7.6 describes che instrumentation and control systems
required for safety not discussed in other sections. The
systems include:

1. ' Process-Radiation Monitoring System

2. High Pressure / Low Pressure Systems Interlocks

3. Leak Detection System (LDS)

4. Neutron Monitoring System (NMS)

5. Recirculation Pump Trip System (RPT)

6. Spent Fuel Pool Cooling and Cleanup System

7. Suppression Pool Temperature Monitoring System

The sources which supply power to the safety-related systems
described in this section originate from on-site ac and/or dcf-

(3) safety-related busses or as in the case of the fail-safe logic
NMS and portions of the LDS, from the non-safety-related RPS
MG-sets. Refer to Chapter 8 for a complete description of the
safety-related systems power sources.

! 7.6.1.1 Process Radiation Monitoring System -
Instrumentation and Controls

The safety-related portions of the process radiation moni-
toring system are described in 7.2.1.1.b and 7.3.1.1.2.b.
7.6.1.2 .High Pressure / Low Pressure Systems Interlocks

a. System Function

Instrumentation and controls.are provided to prevent
overpressurization of low pressure systems which interface
with the reactor coolant pressure boundary.

b. System Operation

Schematic arrangement of mechanical equipment for the systems
involved is shown in Figures 7.3-13 (RHR P&ID) and 7.3-11
(LPCS P&ID). Component control logic for the systems involved

_ is shown in Figures 7.3-14 (RHR FCD) and 7.3-12 (LPCS FCD).. [, ) -Electrical schematics are identified in 1.7. Instrument spec-
,

' / ifications are listed in Tables 7.6-5 and 7.6-6.

7.6-1
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The following high pressure / low pressure interlock equipment
is provided:

Interlocked Parameter
Process Line Type Valve Sensed Purpose

RHRS Shut- MO F009 Reactor Prevents valve opening
down Supply MO F008 pressure until reactor pressure

is below system design
pressure

RHRS Shut-
down Return MO F053 Reactor Prevents valve opening

Pressure until reactor pressure
is below system design
pressure

RHRS Head
Spray MO F023 Reactor Prevents valve opening

Pressure until reactor pressure
is below system design
pressure

LPCI MO F042 Differential Does not allow valve
pressure to open until differ-
across valve ential pressure is low

LPCS Differential Does not allow valve
MO F005 pressure to open until differ-

across valve ential pressure is low

The shutdown. cooling suction valves, head spray valve, and
discharge valve have redundant and diverse interlocks to pre-
vent the valves from being opened when the primary system
pressure is above the subsystem design pressure. These valves
also receive a signal to close when reactor pressure is above
system pressure.

The LPCI and LPCS discharge valves MO F042 and MO F005 are
prevented from opening until differential pressure across the
valves is low enough to prevent system overpressurization.

7.6.1.3 Leak Detection System - Instrumentation and Controls

The safety-related portions of the Leak Detection System are
as follows:

1. Main Steam Line Leak Detection

2. RCIC System Leak Detection

7.6-2
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3. RHR System Leak Detection

4. Reactor Water Cleanup System Leak Detection

5. Drywell/ Reactor Bldg. Leak Detection

a. Leak Detection System Function

The leak detection system instrumentation and controls is
designed to monitor leakage from the reactor coolant pressure
boundary and initiate alarms and/or isolation when predeter-
mined limits are exceeded. Refer to 5.2.5.

b. Leak Detection System Operation

Schematic Arrangements of system mechanical equipment and
operator information displays are shown in Figure 7.6-1 (LDS
IED). LDS component control logic is shown in Figures 7.3-14
(RHR FCD), 7.4-2 (RCIC FCD), 7.3-10 (NUC. BLR. FCD).
Instrument specifications are listed in Tables 7.6-7 and
7.6-8. Plant Layout Drawings and Electrical Schematics are
identified in 1.7.

Systems or parts of systems which contain water or steam andgss
g ) which are in direct communication with the reactor vessel, are

provided with leakage detection systems.

Each of the required leakage detection systems inside the pri-
mary containment is designed with a capability to detect
leakage less than established leakage rate limits. Refer to
Chapter 16, " Technical Specifications".

Major components within the primary containment that by nature
of their design are sources of leakage (e.g., pump seals,
valve stem packing, equipment warming drains), are collected
ultimately in an equipment drain sump located in the reactor
building and thereby identified.

Equipment _ associated with systems within the primary contain-
ment (e.g., vessels, piping, fittings) share a common volume.
uteam or water leaks from such equipment are collected ultima-
tely in the floor drain sumps located in the reactor building
and identified.

Each of the sumps is protected against overflowing to prevent
leaks of an identified source from masking those from uniden-
tified sources.

Outside the primary containment, the piping within each system_p} monitored for leakage is in compartments or rooms separateI,v

|
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from other systems wherever feasible so that leakage may be
detected by sump level, ambient or differential area tem-
perature or high process flow.

Sensors, wiring, and associated equipment of the leak detec-
tion system which are associated with the isolation valve
logic a- designed to withstand the conditions that follow a
design basts loss-of-coolant accident. (See Tables 3.11-1,
3.11-2, and 3.11-3.)

The operator is kept aware of the status of the leak detection
system variables through meters and recorders which indicate
the measured variables in the control room. If a trip occurs,
the condi* ion is annunicated in the control room.

RCIC System Leak Detection

The staam lines of the RCIC system are monitored for leaks by
the leak detection system. Leaks from the RCIC will cause a
change in at least one of the following monitored parameters:
sensed equipment and pipe routing area temperatures, steam
flow rate, or steam pressure. If the monitored variables
indicate that a leak may exist, the detection system' initiates
an RCIC isolation signal.

The RCIC leak detection system consists of the following:

a) equipment area and pipe routing area high
ambient and differential temperature,

b) high flow rate (differential pressure)
through the steam line,

c) the turbine exhaust diaphragm high pressure,

d) low steam line inlet pressure.

Outputs from all four monitoring circuits are used to generate
the RCIC auto-isolation signals (one for each division) to
isolate the inboard and outboard isolation valves.

The following is a description of each RCIC leak detection
method:

a. RCIC Area Temperature Monitoring

The RCIC area ambient and differential temperature monitoring
circuits are similar to those described for the main steam
line tunnel temperature monitoring system. (See 7.3.1.1.2.b).

7.6-4
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Two redundant temperature monitoring channels are provided.i

'Each redundant instrument provides input to one of two logic
channels (Division 1 or 2).

Using 1 out of 2 logic, any RCIC equipment area or pipe
routing high area ambient or high differential temperature
initiates an isolation of the RCIC system.

A bypass / test switch is provided in each logic channel for the
purpose'of testing the temperature monitor without initiating
RCIC system isolation.

Diversity is provided by RCIC steam line flow and pressure
monitoring.

b. RCIC Flow Rate Monitoring

The steam line flow rate from the reactor vessel leading to
the RCIC turbine is monitored by two redundant differential
pressure switches. In the presence of a leak, the flow rate
monitor responds by generating the auto-isolation signal. See

| 7.4.1.1.b.
i

I High flow in the steam line initiates isolation of the RCIC() system.
<

Diversity is provided by ambient temperature, differential
temperature and RCIC steam line pressure monitoring.

RCIC Turbine Exhaust Diaphragm Pressurec.

Monitoring

Th'e RCIC turbine exhaust diaphragm pressure is monitored byfour redundant pressure switches. In the presence of a leak,
the RCIC system responds by generating the isolation signal.
See 7.4.1.1.b.

Using 2 out of 2 logic high turbine exhaust diaphragm pressure *
| initiates isolation of the RCIC system. ,

Diver -ity i: ,arovided by ambient temperature and differential
te.mperature.

d. RCIC Pressure Monitoring

The steam line pressure from the reactor vessel leading to the
RCIC turbine is monitored by four redundant pressure switches.
In the presence of a leak, the RCIC system responds by
generating the auto-isolation signal. See 7.4.1.1.b.,

7.6-5
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Using 2 out of 2 logic low pressure in the steam line ini-
tiates isolation of the RCIC system.

Diversity is provided by ambient temperature, differential
temperature and RCIC steam line flow monitoring.

2. RHR System Leak Detection

The steam line to the RHR heat exchangers is monitored for
leaks by the leak detection system. Leaks from the RHR system
are detected by equipment area ambient and differential tem-
perature monitoring, shutdown cooling suction flow rate, and
by steam line flow rate in the common RHR/RCIC steam line. If
the monitored parameters indicate that a leak exists, the LDS
initiates an RHR isolation signal.

The RHR leak detection system consists of tha following:

a) equipment area high ambient and differential
temperature,

b) high flow rate through the common RCIC/RHR
steam line, (refer to discussion in
7.6.1.3.B.1.b)

c) shutdown cooling suction line high flow rate.

Outputs from all three circuits are used to generate the RHR
auto-isolation signal (one for each division) to isolate the
inboard and outboard isolation valves.
The following is a description of each RHR leak detection
method:

,

a. RHR Area Temperature Monitoring )
The RHR area temperature monitoring circuit is similar to the
one described for the main steam line tunnel temperature moni-
toring system (See 7.3.1.1.2.b).

i

|
Two redundant temperature monitoring channels are provided.
Each redundant instrument provides input to one of two logic
channels,(Division 1 or 2).

Using 1 out of 2 logic, high RHR area ambient or differential
temperature initiates an RHR isolation signal closing the RHR
inboard and outboard isolation valves.

A bypass / test switch is provided in each logic channel for the
purpose of testing the temperature monitor without initiating
RHR system isolation.

7.6-6
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Diversity is provided by RHR/RCIC steam line and RHR shutdown
cooling suction line high flow rate monitoring.

b. ;RHR Flow Rate Monitoring

Flow rate monitoring is provided on the RHR shutdown cooling
suction line and on the RHR steam line to the RHR condensing
heat exchanger by redundant differential pressure switches.

Flow rates in excess of predetermined limits indicate a line
leak or break.

Two redundant differential pressure switches monitor flow and'

each provides an input to one of the two locic channels
(Division 1 or 2).

'

Using 1 out of 2 logic, the high flow rate initiates an isola-
tion of the RHR inboard and outboard isolation valves.

Diversity is provided by ambient differential temperature
monitoring.

3. Reactor Water Clean-Up System Leak Detection

()- The RWCU leak detection system monitors high differential
flow. Automatic isolation of the RWCU system isolation valves
is initiated when high differential flow exists.

The RWCU leak detection system consists of the following:

a) Leakage monitoring by the flow comparison of-
RWCU system water inlet and outlet flow rate,
and

b) Ambient and differential temperature
monitoring.

The following is a description of each RWCU leak detection
method:

a. RWCU Differential Flow Monitoring

RWCU system inlet flow is compared to RWCU outlet flow to the
feedwater lines or to the main condenser. A flow element,
flow transmitter and square root converter for~each of these
three lines provides signals to a common flow summer which
trips two differential flow alarm units on a high differential
flow condition. The high differential flow rate initiates a
45 see time delay which bypam s the alarm and isolation

O signal during the normal operational system surges, i.e., pump

7.6-7
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startup or valving changes. If the high differential flow
conditions still exists after the time delay, then alarm and
isolation are initiated. Flow and differential flow indica-
tions are provided in the main control room.

Ur.ng 1 out of 2 logic in each logic channel (Division 1 or
2), the RWCU flow comparison monitoring initiates RWCU isola-
-tion signal. The signal closes the inboard and outboard iso-
lation valves, after a time delay, when the flow rate
difference exceeds a preset limit.

Diversity is provided by high differential flow and ambient
and differential temperature.

b. RWCU Area Temperature Monitoring

Refer to 7.3.1.1.2.b.

4. Drywell Floor Drain Leak Detection Sump

The Drywell Floor Drain Sump collects unidentified leakage
within the drywell. The leakage is gravity fed to the HPCS
pump room sump. The flow is monitored and leakage in excess
of the acceptable limit is annunciated in the control room,

5. Drywell Equipment Drain Leak Detection

The drywell equipment drain sump collects identified leakage
within the drywell. The leakage is gravity fed to the reactor
building equipment drain sump.

6. Reactor Building Floor Drain and Equipment
Drain S.2ps Leak Detection

The floor drain sumps leak detection instrumentation is
designed to detect leakage from unidentified sources. The
equipment drain sump leak detection instrumentation is
designed to detect leakage from identifi6d sources.

A level switch is mounted in each sump and controls the asso-
ciated sump pump. The sump pump starts when the upper sump
level is exceeded and turns off when the level in the sump
reaches the lower setpoint. A timer is started and stopped by
the upper and lower sump level switches. If the timer exceeds
a predetermined setpoint, high flow is annunciated. The timer
resets to read when the sump pump stops. A second timer
starts timing when the sump pump stops. If the sump pump
starts before the second timer reaches a predetermined
setpoint, high flow rate is annunciated. 'fhe timer is reset
to read when the sump pump starts.

7.6-8
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In addition, wall-mounted level switches are provided in each
sump room to detect ECCS passive failures and provide
annunciation in the main control room.
7.6.1.4 Neutron Monitoring System (NMS) - Instrumentation

and Controls

The safety-related portions of the neutron monitoring system
are as follows:

1. Intermediate Range Monitor (IRM)

- 2. Local Power Range Monitor (LPRM)

3. Average Power Range Monitor (APRM)
,

a. Neutron Monitoring System Function

The neutron monitoring system instrumentation and controls are
designed to monitor reactor power (neutron flux) from startup
through full power operation.

b. Neutron Monitoring System Operation !
|

.\~') The neutron monitoring system cses incore detectors, either I

fixed (LPRM) or removable (IRM), to determine neutron flux
levels.

1

1

NMS will initiate a scram when predetermined limits are I

iexceeded and provide operator information during and after '

accident conditions.

The NMS component control logic is shown in Figure 7.6-6.
7.6.1.4.1 Intermediate Range Monitor (IRM)

a. IRM Function

The IRM monitors neutron flux from the upper portion of the
SRM range to the lower portion of the power range (APRM) as
shown in Figure 7.6-22.

b. IRM Operation

.The TP;.1 has eight channels, each of which includes one detec-
' tor that can be positioned in the core by remote control.
Refer to Figures 7.6-5 and 7.6-2. The detectors are inserted'into the core for a reactor startup and are withdrawn after
the-reactor mode selector switch is placed in the RUN-

.( g position.;
Rj
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Each detector assembly consists of a fission chamber attached
to a low-loss, quartz-fiber-insulated transmission cable.
When coupled to the signal conditioning equipment, the detec-
tor produces a reading of full scale on the most sensitive
range. The detector cable is connected underneath the reactor
vessel to a triple-shielded cable that is connected to the
preamplifier.

The preamplifier converts current pulses to voltage pulses,
modifies the voltage signal, and provides impedance matching.
The preamplifier output signal is then sent to the IRM signal
conditioning electronics (see Figure 7.6-8).

Each IRM channel input signal from the preamplifier can be
amplified and attenuated. IRM preamplification' is selected by
a remote range switch that provides 10 ranges of increasing
attenuation (The first 6 called low range and the last 4
called high range). As the neutron flux of the reactor core
increases the signal from the fission chamber is attenuated to
keep the input signal to the inverter in the same range. The
output signal, which is proportional to neutron flux at the
detector, is amplified and supplied to a locally mounted
meter, a remote meter and recorder.

The IRM Scram Trip Functions are discussed in 7.2.1.1.B. The
IRM trips are shown in Table 7.6-1.

The IRM range switches must be up-ranged or down-ranged to
follow increases and decreases in power within the range of
the IRM to prevent either a scram or a rod block. The IRM
detectors must be inserted into the core whenever these chan-
nels are needed, and withdrawn from the core, when permitted,
to prcient unnecessary burnup.

7.6.1.4.2 Local Power Range Monitor (LPRM)

a. LPRM Function

The LPRM's provide localized neutron flux detection over the
full power range for input to the APRM.

b. LPRM Operation

The LPRM includes 43 detector strings having detectors located
at different axial heights in the core; each detector string
contains four fission chambers. Figure 7.6-3 shows the LPRM
detector radial layout scheme.

O
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.The LRPM assembly- consists of four neutron detectors per-
manently installed in a housing.(see Fig.'7.6-9).

~ i

Each LPRMf detector assembly contains four ion chambers with an
associated solid' sheath. cable. .The chambers are vertically
spaced in the LPRM detector assemblies in a way that gives
adequate. axial coverage of the core, complementing the radial
coverage given L by the horizontal arrangement of the LPRM
: detector assemblies.

t

Each chamber | consists of. two concentric cyclinders, which act
as electrodes. The inner cylinder -(the collector) is mounted

! on insulators and is separated from the outer cylinder by a
' ,

small gap. The gas between'the electrodes is ionized by the
charged particles-produced as a result of neutron fissioning
of.the. uranium-coated outer electrode. The chamber is.

operated at-a polarizing-potential of approximately 100 Vdc..

The' negative ions produced in the gas are ' accelerated to the
collector by the potential difference maintained between the
electrodes. In a given neutron flux, all the ions produced in'

| the ion chamber can be collected if the polarizing voltage is
high enough. When this situation exists, the ion chamber is'-

considered to be saturated. Output current is then indepen-
dent of operating voltage, ; Reference A).,

Each assembly also contains a calibration tube for a tra- ]
'

versing in-core probe. ine enclosing tube around the-entire
assembly contains holes that allow circulation of the reactor

i coolant water to cool the ion chambers. Numerous tests have-
been performed on the chamber assemblies including tests of

"

, linearity, lifetime, gamma sensitivity, and cable effects,
! (Reference A).

The current signals from the LPRM detectors are transmitted to
the LPRM amplifiers in the control. room. The current signal
from a chamber is transmitted directly to its amplifier
through coaxial cable. The amplifier is a linear current
amplifier whose voltage output.is proportional to the current
input and therefore' proportional to the magnitude of the
neutron flux.. . Low level citput signals' are provided that are
suitable as an input to the timputer, recorders, etc. The:

;. output of each LPRM amplifier.is isolated to prevent inter-
if ference of the signal by inadvertent grounding or application

of stray voltage at the signal terminal point.
'

.When aLcentral. control rod is-selected for movement, the out-
j. :put- signals from the amplifiers associated with the nearest 16
: ; LPRM detectors ' are -displayed ' on reactor control panel meters. ;

The four LPRM detector signals from'each of the four LPRM
~iO assemblies 1are displayed on-16 separate meters. The operatori

7.6-11j
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can readily obtain readings of all the LPRM amplifiers by
selecting the control rods in order.

The trip circuits for the LPRM provide trip signals to acti-
vate lights, instrument inoperative signals, and annunciators.
These trip circuits use the 24Vdc power supply and are set to
trip on loss of power. They also trip when power is not
available for the LPRM amplifiers. Table 7.6-2 indicates the
trips.

The trip levels een be adjusted to within +5% of full-scale
deflection and ara accurate to +1% of full-scale deflection in
the normal operating environment.

Each LPRM channel may be individually bypassed. When the
maximum number of bypassed LPRMs associated with any APRM
channel has been exceeded, an inoperative trip is generated by
that APRM.

Each individual chamber of the assembly is a moisture-proof,
pressure-sealed unit. The chambers are designed to operate up
to 600*F and 1250 psig. The wiring, cables, and connectors
located within the drywell are designed for continuous duty up
to 270*F, 100% relative humidity and a 4-hour single exposure
rating of 482*F at 100% relative humidity.

Power for the LPRM is supplied by the two RPS buses. Approxi-
mately half of the LPRMs are supplied from each bus. Each
LPRM amplifier has a separate power supply (ICPS) in the
control room, which furnishes the detector polarizing
potential. This power supply is adjustable from 75 to 200
Vdc. The maximum current output is three milliamps. This
ensures that the chambers can be operated in the saturated
region at the maximum specified neutron fluxes. For maximum
variation in the input voltage or line frequency, and over
extended ranges of temperature and humidity, the output
voltage varies no more than two volts. Each page of ampli-
fiers is supplied operating voltages from a separate low
voltage power supply.

7.6.1.4.3 Average Power Range Monitor (APRM)

a. APRM Function

The function of the APRM is to average signals from the LPRM's
and provide a flow reference reactor scram when neutron flux
exceeds predetermined limits.

,

O
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b. APRM Operation

The APRM has six redundant channels. Each channel uses input
signals from-a number of LPRM channels. Three APRM channels
are associated with each trip system of the RPS.

The APRM channel uses electronic equipment that averages the
output signals from a selected set of LPRMs, trip units that
actuate automatic devices,'and signal readout equipment. Each
APRM channel can average the output signals from as many as 24
LPRMs. Assignment of LPRMs to an APRM follows the pattern
shown in Figure 7.6-4.- Position A is the bottom position,
Positions B and C are above Position A, and Position D is the
topmost LPRM detector position. The pattern provides LPRM
signals from all four core axial LPRM detector positions.

The APRM amplifier gain can be adjusted by combining fixed
resistors and potentiometers to allow calibration. The
averaging circuit automatically corrects for the number of
unbypassed LPRM amplifiers providing inputs to the APRM.

Refer to 7.2.1.1.b for a description of the APRM inputs to the.

RP9.

(' \ APRd system trips are summarized in Table 7.6-3. The APRM
circuit arrangment for RPS trip input is shown in Figure
7.6-10.

One of the two recirculation flow signals in each trip system
may be bypassed at any time. One of the three APRMs in each
trip system may be bypassed at any time. An interlock circuit
provides an inoperative trip output from an APRM whenever the
minimum number of LPRM inputs to it is not met.

The APRM channels receive power from the 120 Vac RPS MG sets.
Power for each APRM trip unit is supplied from the same power
supply as the APRM it services. APRM Channels A, C, and E are
powered from the bus used for Trip System A of the RPS; APRM
Channels B, D, and F are powered from the bus used for RPS
Trip System B. The ac bus used for a given APRM channel also
supplies power to its associated LPRMs.

;

7.6.1.5 Pecirculation Pump Trip (RPT) System -
Instrumentation and Controls

See Appendix H and 5.4 for a description of the RPT system.

.
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7.6.1.6 Spent Fuel Pool Cooling and Cleanup System (FPC) -

Instrumentation and Control

a. FPC System Function

The function of the FPC system is to remove decay heat from
the spent fuel storage pool to insure adequate cooling of
irradiated stored fuel assemblies. The FPC system also puri-
fies the storage pool water, maintains water clairty for fuel
handling operations, and fills and drains the fuel transfer
canal. Refer to 9.1.3.

b. PPC System Operation

Schematic arrangement of the FPC system mechanical equipment
is shown in Figure 3.2-12 (FPC P&ID). FPC system component
control logic is shown in Figure 7.6-11 (FPC Logic Diag.).
Instrument Specifications are listed in Tables 7.6-11 and
7.6-12. Plant layout drawings and electrical schematics are
shown in 1.7. Operator information displays are shown in
Figure 3.2-12 (FPC P&ID) and Figure 7.6-11 (FPC Logic Diag.)

The FPC System consists of two redundant cooling loops. The
system is manually initiated and one loop runs continuously
when the pool contains spent fuel.

Instrumentation is provided to monitor the pool temperature,
pump suction and discharge pressures, and water conductivity
to allow the control room operator to assess system operation.

7.6.1.7 Suppression Pool Temperature Monitoring System -
Instrumentation and Controls

a. System Function

The suppression pool teruperature monitoring (SPTM) system is
designed to monitor suppression pool water temperature and
alert the plant operator to the potentially hazardous con-
dition of elevated pool water temperature.

The instrumentation for the SPTM system is shown in Figure
3.2-8.

b. System Operation

The suppression pool temperature monitoring system consists of
24 dual element thermocouples. Sixteen thermocouples are
arranged near the surface of the pool whereas the remaining 8
are located midlevel in the pool. This arrangement was chosen
to track pool stratification. The sensors are separated into
two redundant divisions and maintained throughout the system.

7.6-14
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The time constant for the thermocouples is no greater than 15
seconds. The time from signal output of sensor to initiation
of alarm is no greater than 0.5 seconds. The dif ference bet-
ween measurement-reading and-actual temperature is within
+2*P.

Each division of the Suppression Pool Temperature Monitoring
System is provided with temperature readout devices in the
main control room consisting of four indicators and a four
channel recorder.- Each division is-provided with an audible
and visual annunciator in the control rool.

7.6.1.0 Design Basis

The safety-related systems described in 7.6 are designed to
provide timely protective action inputs to other safety
systems to protect against the onset and consequences of con-
ditions that threaten the integrity of the fuel barrier and
the reactor coolant pressure boundary. Chapter 15, Appendix
15A, " Accident Analysis," identifies 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 also presented in Chapters

( 15.

The station conditions which require protective actions are
described in Chapter 15 and Appendix 15A.

a. Variables Monitored to Provide Protective Actions

The following variables are monitored in order to provide
protective action inputs:

.

1. High Pressure / Low Pressure System Interlocks

a) Reactor pressure

b) Differential pressure across the LPCS and
LPCI injection valves

2. Leak Detection System

a) RCIC area temperatures - differential and
ambient

b) RCIC steam line flow rate

c) RCIC turbine exhaust diaphragm pressurees

R.;
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d) RCIC steam line pressure

e) RHR area temperatures - differential and
ambient

f) RHR shutdown cooling suction flow

g) RWCU area temperatures - differential and
ambient

h) RWCU differential flow

i) Identified and Unidentified leakage from
the drywell floor and eginipment drain
sumps.

3. .autron Monitoring System

a) IRM neutron flux

b) APRM neutron flux

4. Spent Fuel Pool Cooling and Cleanup System

a) Puel Pool Temperature

5. Suppression Pool and Chamber Temperature
Monitoring System

a) Suppression Pool and Chamber Temperature

The plant conditions which require protective action involving
the safety-related systems discussed in 7.6 are described in
Chapter 15 and Appendix 15A.

b. Location and Minimum Number of Sensors

See Chapter 16 for the minimum number of sensors required to
monitor safety-related variables. The IRM and LPRM detectors
are the only sensors which have spatial dependence.

c. Prudent Operational Limits

Prudent operational limits for each safety-related v.'riable
trip setting are' selected to be far enough above or below nor-
mal operating levels so that a spurious safety system ini-
tiation is avoided. It is then verified by analysis that the
release of radioactive materials, following postulated gross
failures of the fuel or nuclear system process barrier, is
kept within acceptable bounds.
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d. Margin -
.

The margin between operations 3 limits and the limiting con-
ditions of operation of the safety-related systems are those
parameters as listed in Chapter 16, " Technical Spccifications",

e. Levels

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

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

Refer to Table 1 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 supply to the safety-
related instrumentation and controls of the systems described4

in 7.6. All safety-related instrumentation and controls are
specified and purcnased to withstand the effects of energy
supply ranges.

Environmental conditions for proper operation of the systems
fs described in 7.6 are discussed in-3.10 and 3.11.

V
g. Malfunctions, Accidents, and Other Unusual Events

Which Could Cause Damage to Safety Systems

Chapter 15 and Appendix 15A, " Accident Analysis" describes the
following credible accidents and events; floods, storms,
tornados, earthquakes, fires, LOCA, pipe break outside
containment, and missiles.

1. Floods

The buildings containing safety-related 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 PMF including wind generated wave action and wave
runup. Therefore, none of the functions are affected by
flooding. For a discussion of internal flooding protection
refer to 3.4.1.4.1.2, 3.4.1.$.2, and 3.6.

2. Storms and Tornados
,

The buildings containing safety-related components have been
: designed to withstand all credible meteorological events and

L tornados as described in subsection 3.3.
l TIN
| 50
:

1

'7.6-17

!
,



. _ - . . - _ _

WNP-2 AMENDMENT NO. 10
July 1980

0
3. Earthquakes

The structures containing safety-related system components
have been seismically qualified as described in 3.7 and 3.8,
and will remain functional during and following a safe shut-
down earthquake (SSE).

4. Fires

To protect the safety systems in the event of a postulated
fire, the components have been separated by distance or fire
barriers. The use of separation and fire barriers ensures
that, even though some portion of the system may be affected,
the safety function will not be prevented.

Within the control room PGCC (underfloor cable routing ducts)
heat detectors and products of combustion detectors are pro-
vided to initiate a halon fire suppression system.

5. LOCA

The safety-related systems components described in 7.6 located
inside the drywe_1 and functionally required during and/or
following a LOCA have been environmentally qualified to remain
functional as discussed in 3.11 and as indicated in Table
3.11-1.

6. Pipe Break Outside Containment

Protection for these components is described in 3.6.

7. Missiles

Protection for safety-related components is described in 3.5.

h. Minimum Performance Requirements

Minimum performance requirements for safety-related systems
instrumentation and controls are provided in Chapter 16,
" Technical Specifications".

7.6.1.9 Final System Drawings

The final system drawings including:

1. Process and Instrumentation Diagrams (P&ID)/ Flow
Diagrams

2. Functional Control Diagrams (FCD)/ Control Logic
Diagrams
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3. Instrument and Electrical: Drawing (IED)

have been provided for the safety-related systems in this
section.

Electrical interconnection and schematic diagrams are in 1.7.

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

:

7.6.2.1 Safety-Related Systems - Instrumentation and Controls

Chapter 15, " Accident Analysis," evaluates the individual
and combined capabilities of the safety-related systems
described in 7.6.

The safety-related systems described in 7.6 are designed such
that a loss of instrument air, a plant load rejection, or a
turbine trip will not prevent the completion of the safety
function.

7.6.2.2O, Conformance to 10 CFR 50, Appendix A - General Design
Criteria (GDC) '

The following is a discussion of conformance to those General |

Design Criteria which apply specifically to the safety-related !systems described in 7.6. Refer to 7.1.2.2 for a discussion '

of General Design Criteria which apply equally to all safety-
related systems.

GDC's for the NMS and process radiation monitoring system are
discussed in 7.2.2.1 and 7.3.2.1.1.

a. Criterion 12

The NMS provides protective actions to the RPS to assure that
fuel design limits are not exceeded.

b. General Design Criterion 13 - Instrumentation and
Control

The safety-related instrumentation and controls monitor
variables over their anticipated ranges for normal operation,
anticipated occurrences and accident conditions and initiate
protective actions to limit or prevent fuel damage and main-
tain the integrity of the reactor coolant pressure boundary

f3 and the primary containment.
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c. General Design Criterion 15 - Reactor Coolant

System Design

The safety-related systems provide suf ficient margin to assure
that the design conditions of the reactor coolant pressure
boundary are not exceeded during any condition of normal
operation, including anticipated operational occurrences. If
the monitored variables exceed their predetermined settings,
automatic safety actions are provided.

d. Criterion 30, 34, 35, 38, 40

The leak detection system provides means for detecting the
source of reactor coolant leakage.

e. Criterion 61, 62 and 63

The spent fuel pool cooling and cleanup system provides
reliable fuel pool residual heat removal capability.

7.6.2.3 Conformance to IEEE Standards

The following is a discussion of conformance to those IEEE
standards which apply specifically to the safety-related
systems described in 7.6. Refer to 7.1.2.3 for a discussion
of IEEE standards which apply equally to all safety-related
systems.

a. IEEE 279-(1971) - Criteria for Protection Systems
for Nuclear Power tenerating Stations

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

The sa6ety-related systems described in 7.6 automatically ini-
tiate protective actions when a condition monitored reaches a
preset level for all conditions described in the design bases
7.6.1. For example, the leak detection system initiates con-
tainment isolation by closure of containment isolation valves
when area temperatures exceed preset limits.

2. Single Failure Criterion (IEEE 279-1971,
Paragraph 4.2)

The safety-related systems described in 7.6 are not required
to meet single failure criteria on an individual system basis.
However, on a network lasis, the single failute criteria does
apply to arture the completion of a protective function.
Redundan* sensors, wiring, logic, and actuated deviced are
physicall: and electrically separated such that a single

.
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failure will not prevent the protective function. Refer to
8.3.1.4 for a complete description of the WNP-2 separation
criteria.

3. Quality of Components and Modules (IEEE
279-1971, Paragraph 4.3)

Refer to 3.11 for a discussion of safety system component
quality.

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

Vendor certification requires that the sensors associated with
each of the systems required for safety trip variables, manual
switches, and trip logic components perform in accordance with
the requirements listed on the purchase specification as well
as in the intended application. This certification, in con-
junction with the existin9 field experience with these com-
ponents in this applicatior., will serve to qualify these
components.

Qualification tests of the relay panels are conducted to con-
ex 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 equipment qualification for the
safety-related systems described in 7.6 refer to 3.5, 3.6,

! 3.10, and 3.11.

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

For a discussion of channel integrity for the safety-related !
systems described in 7.6 under all extremes of conditions
described in 7.6.1.9 refer to 3.10, 3.11, 8.2.1, and 8.3.1.

6. Channel Independence (IEEE 279-1971,
Paragraph 4.6)

System channel independence is maintained by application of
the WNP-2 separation criteria as described in 8.3.1'.4.

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

There are no control and protection system interactions for l
the systems described in 7.6.

bu
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8. Derivation of System Inputs (IEEE 279-1971,

Paragraph 4.8)

The variables dise'.ased in 7.6 are direct measures of the
desired variables indicating the need for protective action,

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

For a discussion of sensor checks for the safety-related
systems described in 7.6, refer to Regulatory Guide 1.22 in
7.6.2.4.

10. Capability for Test and Calibration (IEEE
2791971, Paragraph 4.10)

For a discussion of the test and calibration capability of th,.
safety-related systems described in 7.6, refer to Regulatory
Guide 1.22 in 7.6.2.4.

11. Channel Bypass or Re xn al from Operation
(IEEE 279-1971, Para 4.11)

During periodic testing, any one sensor of the safety-related
systems described in 7.6 may be valved-out-of-service and
returned-to-service uc. der administrative control procedures.
Since only one sensor is valved-out-of-service at any given
time during the test interval, protective capability for the
safety-related variables is maintained through the remaining
redundant instrument channels.

A suf ficient number of IRM channels has been provided to per-
mit any one IRM channel in a given trip system to be manually
bypassed and still ensure that the remaining operable IRM
channels comply with the single failure criterion.

One IRM manual bypass switch has been provided for each RPS
trip system. The mechanical characteristics of this switch
permit only one of the four IRM channels of that trip system
to be bypassed at any time. In order to accommodate a single
failure of this bypass switch, electrical interlocks have also
been incorporated into the bypass logic to prevent bypassing
of more than one IRM in that trip system at any time.
Consequently, with any IRM bypassed in a given trip system,
three IRM channels remain in operation to satisfy the protec-
tion system requirements.

In a similar manner, one APRM manual bypass switch has been
provided for each RPS trip system to permit one of the three
APRMs to be bypassed at any time. Mechanical interlocks have

7.6-22



WNP-2 AMENDMENT NO. 10
July 1980

7,

( )" ~' been provided with the bypass switch and elecrical interlocks
have been provided in the bypass circuitry to accommodate the
possibility of switch failure. With the maximum number of
APRMs bypassed by the switches, sufficient APRM channels
remain in operation to p*; ovide the necessary protection for
the reactor.

The leak detection system logic is provided with a bypass / test
switch for the purpose of testing temperature sensors without
initiating associated system isolation. Operation of one
switch at a time will not prevent the remaining redundant iso-
lation logic from providing system isolation if required.

12. Operating Bypasses (IEEE 279-1971, Paragraph
4.12)

There are no operating bypasses for any of the safety-related
systems described in 7.6.

13. Indication of Bypasses (IEEE 279-1971,
Paragraph 4.13)

For a discussion of automatic bypass indication for the
safety-related systems described in 7.6 refer to 7.1.2.4,f'') Regulatory Guide 1.47.v

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

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

Control switches which s!1ow safety system bypasses are
keylocked. All keylock emergency 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 Set Points (IEEE 279-1971,
Paragraph 4.15)

There are no multiple set points within the safety-related,
/ 1 systems described in 7.6.
%J
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16. Completion of Protective Action Once it is

Initiated (IEEE 279-1971, Paragraph 4.16)

Each control logic for the safety-related systems described in
7.6 seals-in electrically and remain energized or de-energized.
Af ter initial conditions return to normal deliberate operator
action is required to return (reset) the safety system logic
to normal.

The spent fuel pool cooling and cleanup system is initiated
manually for continuous pool cooling when the pool contains
spent fuel.

17. Manual Initiation (IEEE 279-1971, Paragraph
4.17)

For a discussion of the manual initiation capability for the
safety-related systems described in 7.6, refer to Regulatory
Guide 1.62 in 7.6.2.4.

18. Access to Set Point Adjustments, Calibration,
and Test Points (IEEE 279-1971, Paragraph
4.18)

During reactor operation access to setpoint adjustments,
calibration controls, and test points for the safety-related
systems variables described in 7.6 is under administrative
control of the control room operator.

19. Identification of Protective Actions (IEEE
2791971, Paragraph 4.19)

When any sensor of the safety-related systems described in 7.6
exceeds its predetermined setpoint a control room annunciator
is initiated to identify that variable and a typed record is
available from the process computer.

20. Information Readout (IEEE 279-1971,
Paragraph 4.20)

The safety-related systems described in 7.6 are designed to
provide the operator with accurate and timely information per-
tinent to their status. This information does not give anoma-
lous indications confusing to the operator.

21. System Repair (IEEE 279-1971, paragraph 4.21)

During periodic testing of the safety-related systems
described in 7.6 (except as noted) the operator can determine
any defective component and replace it during plant operation.
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. O' Replacement ' of- IRM and LPRM detectors must be accomplished
during plant shutdown.- Repair of the : remaining portions of
the neutron monitoring system may be accomplished during plant
operation by appropriate bypassing of the defective instrument
channel. .The design of~the system facilitates rapid diagnosis
and repair.

,

i' 22. Identification of Protection Systems (IEEE
2791971, Paragraph 4.22)

,

Each cabinet containing safety system components is labeled
with the system designation and the particular redundant por-
ti6n. is listed on a distictively colored marker plate.
Cabling outside the cabinets is identified specifically as
belonging to-a particular safety system. See 8.3.1.3.
Redundant racks are identified by the identification marker
plates. i

.

| 7.6.2.4 Conformance to NRC Regulatory Guides

I The following is a dissc'ssion of conformance to thoseu
| Regulatory Guides which apply specifically to the safety-
| related systems discussed in 7.6. Refer to 7.1.2.3 for a *

discussion of Regulatory Guides which apply equally to all() safety-related systems.

,

a. Regulatory Guide 1.22 (2/72) - Periodic Testing
j of Protection System Actuation Functions
!

The APRMS are calibrated to reactor power by using reactor
heat. balance and the (TIP) system to establish the relative;

local flux profile. LPRi4 gain settings are determined from,

the local flux profiles measured by the TIP system once the
' total' reactor heat balance has been determined.

The. gain-adjustment-factors for the LPRMs are produced as a
result of the process computer nuclear calculations involving4

the. reactor' heat balance and the-TIP flux distributions.'

| These adjustments, when incorporated into the LPRMs permit the
nuclear calculations to be completed for the next operating

' ' interval.and' establish the APRM calibration relative to reac-
'

tor power.- I

Th'e 'IRMs . are calibrated by comparinon with the APRMs.

| The proper operation ofLthe sensors ~and the logics associated
-with the' leak. detection systems is verified during the leak,

-detection system preoperational test and during inspection'

. tests ~ that are- provided for the various components during

( plant operation. .Each temperature switch, both' ambient and2

'7.6-25
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differential types which provide isolation signals, is con-
nected to one element of a dual thermocouple element.

Each temperature switch contains a trip light which illumina-
tes when the temperature exceeds the set point. To verify the
thermocouple (sensor) input, a comparison of the redundant
sensor readings, one from each trip channel, and the recorded
channel is made. The recorded channel monitors the second of
the dual thermocouples. The first element is part of the
division one trip channel. To test the temperature trips a
simulated trip level signal is input to the device from an
external source. In addition, keylock test switches are pro-
vided so that instrument and logic channels can be cested
without sending an isolation signal to the system involved.
Thus, a complete system check can be confirmed by checking
actuation of the trip logic relay associated with each tem-
perature switch.

RWCU differential flow leak detection alarm units are tested
by inputting an electrical signal to simulate a high differen-
tial flow. Alarm and indicator lights monitor the status of
the trip circuit.

All other system instrumentation is tested and calibrated
during normal reactor operation by valving out the instrumen-
tation and supplying a test pressure source.

b. Regulatory Guido 1.45 (5/73)

The leakage to the primary reactor containment from identified
sources such as valve stem packing, recirculation pump seal,
fuel storage pool, head seal, etc. is separated so that flow
rates are monitored separately from unidentified leakage and

| total flow rate can be established and monitored. The leakage
from the main steam line safety / relief valves is identified'

leakage because of the location of the sensors which detect
this leakage, but the leakage is not completely separated from
unidentified sources. Separation of this leakage is not
required since any leak from the main steam line. safety / relief
valves would not be from a crack or break in the line so there
would be no identified leakage from the S/R valve lines during
plant operation which necessitates separation from uniden-
tified leakage. The leakage to the reactor containment from
unidentified sources is collected and this flow rate is moni-
tored with an accuracy of better than one gallon per rinute.

The following required detection methods are used to monitor
unidentified leakage:

1. Sump level and flow monitoring;

7.6-26



WNP-2 AMENDMENT NO. 10
July 1980

t 6

'V
2. Airborne particulate radioactivity monitoring;

3. Airborne gaseous radioactivity monitoring.

Provisions are made to monitor systems connected to the RCPB
for signs of intersystem leakage, including radioactivity
monitoring of process fluids (Process Rad System) and reactor
vessel water level monitoring (NSSS).

The sensitivity and response time of each system for detection
of unidentified leakage is one gallon per minute in less than
one hour, except for the airborne particulate radioactivity
and airborne gaseous activity monitoring channels, which have
sensitivities of 10-9 Ci/cm3 and 10-6 Ci/cm3 respectively,
which are the sensitivities suggested for these channels by
Regulatory Guide 1.45.

The leakage detection system is qualified for operation
following an OBE. The particulate radioactivity monitoring
channel is qualified for operation following an SSE.

Indicators and alarms for each leakage detection subsystem are
provided in the main control room. At the site, procedures

f''s for converting various indications e.g. temp, at, and.

\ pressure, to a flow rate measurement will be provided by means
of conversion curves wherever meaningful.

Major components within the drywell that by nature of their
design are sources of leakage (e.g., sump seals, valve stem
packing), are contained and piped to an equipment drain sump '

and thereby identified.

Equipment associated with systems within the drywell (e.g.,
vessels, piping, fittings) share a common free volume,
therefore, their leakage detection systems are common. Steam
or water leaks from such equipment are collected ultimately in
an area drain sump.

Each of the sumps are protected against overflowing leaks from
one source masking those from another.

As added back-up to-the unidentified leakage drain system, the
main steam lines within the steam tunnel inside the contain-
ment are monitored by temperature detectors within the tunnel,

c. Regulatory Guide 1.53 (6/73) - Application of the
Single-Failure Criterion to Nuclear Power Plant
Protection Systems ;

f'n. \

( ) See IEEE 279-1971, Paragraph 4.2, 7.6.2.3. '
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d. Regulatory Guide 1.62 (10/73) - Manual Initiation

of Protective Actions

The FPC system is manually initiated from the main control
room by actuation of system pump and valve controls.

O
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TABLE 7.6-1

IRM TRIPS

TRIP FUNCTION NORMAL SETPOINT TRIP ACTION

IRM upscale 120/125 Full Scale Scrsm, annunciator, red
(high-high) light display

or IRM inoperative (See Note) Scram, annunciator, red
light display

IRM upscale 108/125 Full Scale Rod block, annunciator
(high) amber light display.

IRM downscale 3/125 Full Scale Rod block (exception on

most sensitive scale)
annunciator, white lis ta
display

IRM bypassed White light display

O

Note: IRM is inoperative if module interlock chain is broken,
OPERATE-CALIPRATE switch is not in OPERATE position, or
detector piarizing voltage is below 80 v.

O
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TADLE 7.6-2

LPRM SYSTEM TRIPS

TRIP FUNCTION TRIP ACTION TRIP SETPOINT TRIP ACTION

LPRM 2% to it " 3% White light and
downscale scale annunciator

LPRM 2% to full 100% Amber light and
upscale scale annunciator

LPRM Manual White light and
bypass switch APRM averaging

compensation

i

i

!

!

|~
..

!

,

,

!

|
|
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TABLE 7.6-3

APRM SYSTEM TRIPS

TRIP FUNCTION TRIP POINT RANGE NOMINAL SETPOINT ACTION

APRM downscale 2% to full scale 3% Rod block,
annunciator,
white light
display

APRM upscale Setpoint varied R(0.66 Flow + 42%) in Rod block,
(high) with flow, slope run mode; fixed 12% in annunciator,

adjustable, inter- startup mode amber light
cepts separately display, ,

adjustable (R= Design Peaking Factor
Operating Peaking Factor)

w
h **APRM upscale Setpoint varied R(0.66 flow + 54%) Scram, ennunciator,
6 (thermal power) with flow, slope red light display

adjustable, inter-M

cepts separately
adjustable

APRM upscale 2% to full scale 120% in run mode Scram, annunciator,
(neutron) 15% in startup mode red light display

APRM Calibrate switch Not in operate mode or Scram, rod block,
inoperative or too few inputs module interlock chain annunciator, red

broken or less than - light display
14 of 27 inputs or
14 of 22 inputs fy

APRM Bypass Manual Switch white light 5
$$mz

** APRM signal passes through a 6 second time constant circuit to simulate heat
flux.

.h

O O O
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TABLE 7.6-4

(

NOT USED

O'

;
,

.

O
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TABLE 7.6-5

HIGH 'IO LOW PRESSURE SYSTEM INTERLOCKS INSTRUMENTATION SPECIFICATIONS

INSTRUMENT REQUIRED RESPONSE
FUNCTION IMSTRUMENT_ RANGE (1) TRIP SETTING (2) MARGIN (3) ACCURACY (4) TIME (4)

LkIR Shutdosn Press. Switch 50 - 1173 135 psig -

12% -

Cooling (B35-NO18A,B) psig
Isolation
Pressure
High

LPCI Diff. Press 0 - 1000 696 psid 12% --

Injection Switch psid
Valve (E12-NOO9A,y
Differential B, C)e

f Pressure
y High

LPCS Diff. Press. 0 - 1000 696 psid - +2% -

Injection Switch psid
Valve (E21-NOO6)
Differential
Pressure
High

m 4
or C
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NOTES FOR TABLE 7.6-5

(1) See Chapter 16, " Technical Specifications" for operational
limits.

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

j (2) Trip settings shown are subject to change to c.mply 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.

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

(4) - Values shown are subject to change to comply with Chapter
16, " Technical Specifications".

.

i
.

.

|

|

.
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TABLE 7.6-6

CHANNELS REQUIRED POR PROTECTIVE ACTION COMPLETION FOR
HIGH TO LOW PRESS. SYSTEM INTERLOCKS

HINIMUM
INSTRUMENT CHANNELS CHANNELS

CHANNEL PROVIDED REQUIRED

RHR Shutdown Cooling 2 1

Isol. Press. High

LPCI Injection Valve 3 3
Diff. Press. High

LPCS Injection Valve 1 1

Diff. Press. High

O

O
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TABLE 7.6-7

LEAK bETECTION SYSTEM INSTRUMENTATION SPECIFI.'.0NS

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

RCIC. Steam Press. Switch 3 - 78 psig 50 psig - - -

4

Supply Press. (E31-NO22A-D)
Low

RCIC Steam Diff. Press. 200-0-20,0" 105" H O - - -2
Supply High Switch HO 181" H O2 2
Flow or (E31-N007A,B)'

Instrument (E31-NO13A,B)
Line Break

RCIC Turbine Press. Switch 0.5 - 80.psig 25 psigj . - - -'

i Exhaust Press. (E51-N012A-D)
$ High

RCIC Equipment Diff. Temp 0 - 150*F - - - -

Area High (E31-N603A,B)
Diff. Temp.

RCIC Pipe Diff. Temp. 0 - 150*F - - - -

Routing Area Switch
High Diff. (E31-N613A,B)
Temp.

RWCU Equipment Diff. Temp. 0 - 150*F - - - - m q ;>
-Area High Switch j $% ;Diff. Temp. (E31-N600A-F) *<gm

efH'RWCU Equipment Temp. Switch 50 - 350*F - - - -

O $2Area Ambient (E31-N601A-F) m o8
Temp. High' a z _

j.O
_.

i

1

;
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TABLE 7.6-7 (Continu:d)

INS'1RUMENT REQUIRED RESPONSE
FUNCTION INSTRUMENT RANGE (1) TRIP SETTING (2) MARGIN (3) ACCURACY (4) TIME (4)

RCIC Squipment Temp. Switch 50 - 350*F - - - -

Area A;nbient (E31-N602A,B)
Temp. High

RCIC Pipe Temp. Switch 50 - 350*F - - - -

Routing Area (E31-N612A,B)
Aiabient Temp.
High

Main Steam Temp. Switch 50 - 350*F - - - -

Line Tunnel (E31-N604A-D)q
* Temp. Highg
I

$ Main Steam Diff. Tamp. 0 - 150*F - - - -

Line Tunnel Switch
Diff. Temp. (E31-N615A-D)
High

RHR Area Temp Switch 50 - 350*F - - - -

Ambient Temp. (E31-N608A,B)
High

RHR Equipment Diff.' Temp. 0 - 150*F - - - -

Area Diff. Switch
Temp. High (E31-N614A,B)

m 4>
Main Steam Temp. Switch 50 - 350*F - - - - $ %%
Line Pipe (E31-N616A-D (D '< g
Routing Area 'Ihru sgw
in Turb. Bldg. E31-N627A-D) @goAmbient Temp. m o8
High a g

.O

o

O O O
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TABLE 7.6-7 (Continued)

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

Main Steam Diff. Press. -15 to 0 104 psid - - -

Line Steam Switch to 150
High Flow (E31-NOO8A-D psid

thru

E31-NO11A-D)

RWCU Diff. Diff. Flow 57 gpm - - -
-

Flow High Switch
(E31-N605A,B)

React. Bldg. Level Switch - - - - -

Equip. Draw (EDR-LS-N014)
a Sump Level
* Highm

React. Bldg. Level Switch - - - - -

Floor Drain (FDR-LS-N006A,
Sumps Level B)
High (FDR-LS-NOOSA,

B)

m 4
Ds C

tQ H
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NOTES FOR TABLE 7.6-7

(1) 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.

(2) 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.

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

(4) Values shown sce subject to change to comp.1.y with Chapter
16, " Technical Specifications".

O
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TABLE 7.6-8

CHANNELS REQUIRED FOR PROTECTIVE ACTION COMPLETION FOR
THE LEAK DETECTION SYSTEM

<

MINIMUM
INSTRUMENT CHANNELS CHANNELS

CHANNEL PROVIDED REQUIRED

RCIC Steam Supply 4 1

Press. Low

RCIC Steam Supply High. 4 1

Plow or Instrument Line
Break

RCIC Turbine Exhaust 4 1

Press. High -

'

RCIC Equip. Area High 2 1

Diff. Temp.

RCIC Pipe Routing Area 2 1
High Diff. Temp.

RWCU Equip. Area High 6 1

Diff. Temp.

RWCU Equip. Area Ambient 6 1

Temp. High

RCIC Equip. Area Ambient 2 1

Temp. High

RCIC Pipe Routing Area 2 1

Diff. Temp.

Main Steam Line Tunnel 4 1

Temp. High

Main Steam Line Tunnel 4 1

Diff. Temp. High

RHR Area Ambient Temp. 2 1

| High
|
[ RHR Equip. Area Diff. Temp. 2 1

| High

O
7.6-41
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TABLE 7.6-8 (continued)

MINIMUM
INSTRUMENT CHANNELS CHANNELS

CHANNEL PROVIDED REQUIRED

Main Steam Line Pipe 48 2
Routing Area in Turbine
Gen. Bldg. Ambient Temp.
High

Main Steam Line Steam 16 2
High Flow

RWCU Diff. Flow High 2 1

Reactor Bldg. Equip. 1 1

Drain Sump Level High

Reactor Bldg. Floor Drain 4 1

Sumps Level High

O

O
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TABLE 7.6-9 *

NEUTRON MONITORING SYSTEM INSTRUMENTATION SPECIFICATIONS

INSTRUMENT REQUIRED RESPONSE
FUNCTION INSTRUMs?NT RANGE (1) TRIP SETTING (2) MARGIN (3) ACCURACY (4) TIME (4)

'

IRM High. - - 120/125 of - - -

High F.S.

IRM INOP - - (5) - - -
,

APRM UPSCALE - - R(0.66 Flow + - - -

(Thermal 54%)
Power) (6)

APRM UPSCALE - 2% to F.S. 120% in Run - - -

(Neutron) 15% in Startup

f APRM INOP - - (7) - - -

s
ta

m C4>
> c2
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NOTES FOR TABLE 7.6-9

(1) See Chapter 16," Technical Specifications" for operational
limits.

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

(2) 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.

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

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

(5) INOP trip is activated when the trip unit is removed from
its position, the unit is in " Calibration", or the detec-
tor polarizing voltage is below 80V.

Design Peaking Factor
(6) R=

Operating Peaking Factor

(7) INOP trip is activated when the trip unit is removed from
its position, the unit is in " Calibration", or 14 of 27
inputs or 14 or 22 inputs exist.

O
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TABLE 7.6-10'
.

1

CHANNELS REQUIRED FOR PROTECTIVE ACTION. COMPLETION FOR
|

THE NEUTRON MONITORING SYSTEM
i
,,

MINIMUM
INSTRUMENT CHANNELS CHANNELS

CHANNEL PROVIDED REQUIRED

IRM High High 8 2
*

,

IRM INOP 8 2

APRM UPSCALE 8 2
(Thermal Power) .. ,

?- ,

APRM UPSCALE 8 2
(Neutron) -

APRM INOP 8 2

: O
1

'

,

4

'l

i.
;

O
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TABLE 7.6-11
SPENT FUEL POOL COOLING AND CLEANUP SYSTEM INSTRUMENTATIONN SPECIFICATIONS

INSTRUMENT REQUIRED RESPCNSE
FUNCTION INSTRUMENT RANGE (1) TRIP SETTING (2) MARGIN (3) ACCURACY (4) TIME (4)

LATER

.

O
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NOTES FOR TABLE 7.6-11

(1) See Chapter 16, " Technical Specifications" for operational
limits.

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

i (2) 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.

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

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

O
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TABLE 7.6-12

CHANNCLS REQUIRED FOR PROTECTIVE ACTION COMPLETION FOR THE SPENT FUEL POOL COOLING AND CLEANUP SYSTEM

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

LATER

.
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7.7 CONTROL SYSTEMS NOT REQUIRED FOR SAFETY

7. 7.1 ' DESCRIPTION

Section 7.7 describes instrumentation and controls of major
plant control systems whose functions are not essential for
the safety of the plant. This section also describes instru-
mentation and controls, not essential for the safety of the
plant, which are not discussed in any other FSAR section. The
systems include:

.1 . Reactor Vessel Instrumentation

2. Reactor Manual Control System (RMCS)

3. Recirculation Flow Control System

4. Feedwater Control System

5. Pressure Regulator and Turbine - Generator System
6. Neutron Monitoring System (TIP, SRM, RBM)

7. Process Computer System and Rod Worth MinimizerO Function (RWM)

8. Rod Sequence Control System (RSCS)

9. Loose Parts Detection System (LPDS)
|

10. Refueling Interlocks

Refer to Tables 7.7-1 and 7.7-2 for system design and supply
responsibility and similarity to licensed reactors,
respectively.

!7.7.1.1 Reactor Vessel - Instrumentation

Figure 7.3-9 (Nuclear Boiler System P&ID) shows the arrange- |

-ments of the sensors, and sensing equipment used to monitor
reactor vessel conditions.

a. System Function

The purpose of the reactor vessel instrumentation is to moni-
tor key reactor vessel variables to provide the operator with
information during normal plant operation, startup and
shutdown.

m
U

l
!
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b. System Operation

The following is a discussion of each reactor vessel variable
monitored:

1. Reactor Vessel Temperature

The reactor vessel temperature is determined on the basis of
reactor coolant temperature. Temperatures needed for opers-
tion and for compliance with the Technical Specification
operating limits are obtained from one of several sources,
depending on the operating condition. During normal
operation, either reactor pressure and/or the inlet tem-
perature of the coolant in the recirculation loops can be used
to determine the vessel temperature. Below the operating span
of the temperature sensors (RTD's) in the recirculation loop
and above 212*F, the vessel pressure is used for determining '

the temperature. Below 212*F, the vessel coolant, and thus
| the vessel temperature, is determined by the reactor water

cleanup system inlet temperature. During normal operation,
vessel thermal transients are limited via operational
constraints on parameters other than temperature,

j 2. Reactor Vessel Water Level

Figure 7.7-1 shows the water level range and the reactor
vessel tap location for each water level range. The instru-
ments that sense the water level are differential pressure
devices with a condensate reference leg, calibrated to be

! accurate at a specific vessel pressure and liquid temperature
I condition. The following is a description of each water level

range shown on Figure 7.7-1:

| a) Shutdown Water Level Range: This range is
used to monitor the reactor water level

| during reactor shutdown conditions when the
reactor system is flooded for maintenance

! and head removal. The vessel temperature
and pressure condition that is used for the
calibration is O psig and 120*F water in
the vessel. The two vessel instrument tap
elevations used for this water level
measurement are located at the top of the
reactor vessel head and the instrument tap
just below the bottom of the dryer skirt.

b) Upset Water Level Range: This range is
uced to monitor the reactor water level
above the narrow range scale (see c.

7.7-2
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below). The design and vessel taps are the
same as outlined above. The vessel
pres,sure and temperature condition for
accurate indication is at the normal power
opere.". ing point. The upset water level is
continuously _ indicated by a recorder in the
control room. The upstt range upper limit
is higher than the narrcw range upper
limit. Therefore when the indication is
upscale _on the narrow tange recorder, water
level indication may be read immediately
from the upset range recorder. See the
Feedwater Control System discussion in
7.7.1.4.

c) Narrow Water Level Range: This range uses
reactor vessel taps at the elevation near
the top of the dryer skirt and the taps at
an elevation near the bottom of the dryer
skirt. The zero of the instrument is the
bottom of the dryer skirt and the instru-
ments are calibrated to be accurate at the
normal power operating point. The
Feedwater Control System uses this range

0' for its water level control and indication,

inputs. See the discussion on the
Feedwater Control System, 7.7.1.4.

d) Wide Water Level Range: This range uses
reactor vessel taps at the elevation near
the top of the dryer skirt and the taps at
an elevation near the top of the active
fuel.- The zero of the instrument is the
bottom of the dryer skirt and the instru-
ments are calibrated to be accurate at the
normal power operating point.

e) Fuel Zone Water Level Range: This range
|

uses reactor vessel taps at the elevation
~

,

near the top of the dryer skirt and the |

taps at the jet pump diffuser skirt. The
zero of the instrument is the top of the
active fuel 'and the instruments are
calibrated to be accurate at 0 psig and
saturated condition.

In order to decouple the change in measured
water level with changes in drywell
temperature, the elevation drop from reac-

) tor vessel penetration to the drywell

|
|
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penetration remains uniform for the narrow
range and wide range water level instrument
lines.

3. Reactor Core Hydraulics

A differential pressure transmitter ind! cates core plate
pressure drop by measuring the pressure Jifference between the
core inlet plenum and the space just above the core support
assembly. The instrument sensing line used to determine the
pressure below the core support assembly attaches to the same ,

reactor vessel tap that is used for the injection of the
liquid from the Standby Liquid ControA System. An instrument
sensing line is provided for measuring pressure above the core
support assembly. The differential pressure of the core plate
is recorded in the main control room.

Another differential pressure device indicates the jet pump
developed head by measuring the pressure difference between
the pressure above the core and the pressure below the core
plate. This is indicated locally and in the main control
room.

4. Reactor Vessel Pressure

Pressure switches, indicators, and transmitters detect reactor
vessel internal pressure from the same instrument lines used
for measuring reactor vessel water level.

7.7.1.2 Reactor Manual Control System (RMCS) -
Instrumentation and Controls

a. RMCS Function

The Reactor Manual Control System provides the operator with
the means to make changes in nuclear reactivity by the opera-
tor manipulating control rods so that reactor power level and
power distribution can be controlled.

This system includes the interlocks that inhibit rod movement
(rod block) under certain conditions. The Reactor Manual
Control System does not include any of the circuitry or devi-
ces used to automatically or manually scram the reactor; these
devices are discussed in 7.2, " Reactor Protection System." In
addition, the mechanical devices of the control rod drives and
the control rod drive hydraulic system are not included in the
Reactor Manual Control System. The latter mechanical com-

I ponents are described in 4.1.3, " Reactivity Control System."

7.7-4
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b. RMCS Operation

The RMCS includes the following:

1. Control Rod Drive - Control System ,

2. Rod Block Trip System

3. Rod Position Probes

4. Position Indication Electronics

Figure '.7-2 (CRD P&ID) shows the layout of the control rod
drive-hydraulic system. Figure 7.7-3 (CRD FCD) shows the
functional arrangement of devices for the control of com-
ponents in the control rod drive hydraulic system. The logic
diagram for the Reactor Manual Control System is shown in
Figure 7.7-4. Although the figures also show the arrangement
of scram devices, these devices are not part of the Reactor *

Manual Control System. Control rods are moved by water
pressure, from a control rod drive pump, on the appropriate
end of the control rod' drive cylinder. The pressurized water
moves a piston, attached by a connecting rod to the control
rod. Three modes of control rod operation are used: insert,() withdraw, and settle. Four solenoid-operated valves are asso-
ciated with each control rod to accomplish these actions.

1. Control Rod Drive Control System

When the operator selects a control rod for motion and opera-
tes the rod insert or withdraw control switch, independent
messages are formulated in the A and B portions of the rod
drive control system. A comparison test is made of these two
messages, and identical results confirmed; then a serial
message in the form of electrical pulses is transmitted to all
hydraulic control units (HCU). The message contains two
portions, (1) the identity or " address" of the selected HCU,
and.(2) operation data on the action to be executed. Only one
HCU responds to this message and it proceeds to execute the
rod movement commands.

On receipt of the transmitted signal the responding HCU
transmits three portions of a message back to the control room
for comparison with the original message:

a) its own hard-wire identity " address",

b) its own operations currently being
executed, and

7.7-5
|
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c) status indications of valve positions,
accumulator conditions, and test switch
positions.

In a similar manner, rod withdrawal is accomplished by for-
mulating a message containing a different operation code. The
responding HCU decodes the message and proceeds to execute the
withdrawal command by operation of HCU valves shown in Figure
7.7-2.

In either rod motion direction, the A and B messages are for-
mulated and compared each millisecond and, if they agree, the
A message is transmitted to the HCU selected by the operator.
Continued rod motion depends on receipt of a train of sequen-
tial messages because the HCU insert, withdraw, and settle
valve control circuits are ac-coupled. The system must
operate in a dynamic manner to effect rod motion.

Any disagreement between the A and B formulated messages or
the responding echo message will prevent rod motion.
Electrical noise disruptions will have only a momentary effect
on system operation. Correct operation of the system will
resume when the noise source ceases.

In Figure 7.7-5, the three action loops of the solid-state
reactor manual control system are depicted:

a) Operator Follow Mode: This high
speed loop (0.0002-sec duration) ser-
vices the control rod selected by the
operator to transmit action commands
and receive status indications, i.e.,
presence of rod blocks.

b) Scan Mode: This medium speed loop
(0.045-soc duration) continously
monitors the other control rods in
the reactor, one at a time, to update
their status display.

c) Self Test Mode: This low speed loop
(on the order of 20 to 100-sec
duration) automatically exercises one
HCU at a time to ensure correct exe-
cution of actions commanded. This
provides for a continuous, periodic
self-test of the entire reactor
manual control system.

O
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In the event that any' discrepancy is detected in one of these
three modes of operation, a rod motion inhibit is applied.
This situation is alarmed and annunciated on the reactorcontrol console as an " activity disagree" condition. The
control rod drive control system is also designed to produce a
rod motion inhibit condition should any failure of the systemoccur.

The cause of the discrepancy or failure must be corrected
before rod movement can proceed. Note, however, that this
system cannot affect normal shutdown capability via the reac-
tor protection system.

'The rod-selection circuitry is arranged so that a rod selec- I

tion is sustained until either another rod is selected or
separate action is taken to revert the selection circuitry to
a no-rod selection condition. Initiating movement of the
selected rod prevents the selection of any other rod until the

O

\~-] \

j
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movement cycle of the selected rod has been completed.
Reversion t's the no-rod selected condition is not possible
(except for loss of control circuit power) until any moving
rod has completed the movement cycle.

The direction in which the selected rod moves is determined by
the position of four switches located on the reactor control
panel. These four switches, " insert", " withdraw", " continuous
insert" and " continuous withdraw", are pushbuttons which
return by spring action to an off position.

The following is a description of the operation of the reactor
manual control system during an insert cycle. The cycle is
described in terms of the insert, withdraw, and settle com-
mands from the reactor manual control system.

With a control rod selected for movement, depressing
the " insert" switch and then releasing the switch
energizes the insert command for a limited time.
Just as the insert command is removed, the settle
command is automatically energized and remains
energized for a limited time. The insert command
time setting _and the rate of drive water flow pro-

w vided by the control rod drive hydraulic system( ,) determine the distance traveled by a rod. The time
setting results in a one-notch (6-in.) insertion of
the selected rod for each momentary application of a
rod-in signal from the-rod movement switch.
Continuous insertion of a-selected control rod is
possible by holding the " insert" switch.

A second switch can be used to affect insertion of a
selected control rod. This switch is the " continuous
insert" switch. By holding this switch "in," the
unit maintains the insert command in a continuous,
energized state to cause continuous insertion of the
selected control rod. When released, the timers are
no longer bypassed and normal insert and settle
cycles are initiated to stop the drive.

The.following is a description of the operation of the reactor
manual control system during a withdraw cycle. The cycle isdescribed in terms of the insert, withdraw, and settle
commands.

With a control rod-selected for movement, depressing
the " withdrawal" switch energizes the insert valves
at_the_beginning of the withdrawal cycle to allow the
collet fingers to disengage the index tube. When the

- o) insert valves are de-energized, the withdraw and 1

7.7-7
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settle valves are energized for a controlled period
of time. The withdraw valve is de-energized before
motion is complete; the drive then settles until the
collet fingers engage. The settle valve is then
de-energized, completing the withdraw cycle. This
withdraw cycle is the same whether the withdraw
switch is held continuously or momentarily depressed
position. The timers that control the withdraw cycle
are set so that the rod travels one notch (6-in.) per
cycle. Provisions are included to prevent further
control rod motion in the event of timer failure.

A selected control rod can be continuously withdrawn
if the " withdraw" switch is held in the depressed
position at the same time that the " continuous
withdraw" switch is held in the depressed position.
With both switches held in these positions, the
withdraw and settle commands are continuously
energized.

2. Rod Block Trip System

This portion of the reactor manual control system, upon
receipt of input signals from other systems, inhibits movement
or selection of control rods.

a) Grouping of Channels

The same grouping of neutron monitoring equipment (SRM, IRM,
APRM, and RBM) that is used in the Reactor Protection System
is also used in the rod block circuitry.

Half of the total monitors (SRM, IRM, APRM, and RBM) provide
inputs to one of the RMCS rod block logic circuits and the
remaining half provide inputs to the other RMCS rod block
logic circuit. Two recirculation flow units provide a rod
block signal to one logic circuit; the rems.ining units provide
an input to the other logic circuit. The " low unit comparator
provides trip signals to each flow unit trip circuit. Scram
discharge volume high water level signals are provided as
inputs into both of the two rod block logic circuits. Both
rod block logic circuits sense when the high water level scram
trip for the scram discharge volume is bypassed.

The rod withdrawal block from the Rod Worth Minimizer trip .

affects both rod block logic circuits. The rod insert block
from the Rod Worth Minimizer and rod sequence control function
prevent both notch insertion and continuous insertion.

O
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The APRM and RBM (see 7.7.1.8) rod block settings are varied-

as a function of recirculation flow. Analyses show that the
selected settings are sufficient to avoid both reactor protec-
tion system action and local fuel damage as a result of a
single control rod withdrawal error. Mechanical switches in
the SRM and IRM detector drive-systems provide the position
signals used to indicate that a detector is not fully
inserted. Additional detail on the Neutron Monitoring System
is available in 7.7.1.6, 7.7.1.7, and 7.7.1.8. The rod block
from scram discharge volume high water level utilizes one non-
indicating float switch installed on the scram discharge
volume. A second float switch provides a control room annun-
ciation of increasing level below the level at which a rod
block occurs.

b) Rod Block Functions

The following discussion describes the various rod block func-
tions and explains the intent of each function. The instru-
ments used to sense the conditions for which a rod blouk-is
provided are discussed in the following sections. Figure
7.7-4 shows all the rod block functions on a logic diagram.
The rod block-functions provided specifically for refueling
situations are described in 7.7.1.13, " Refueling Interlocks."

b)
\_/ (1) With the mode switch in the SHUTDOWN

position, no control rod can be
withdrawn. This enforces compliance
with the intent of the shutdown mode.

(2) The circuitry is arranged to initiate a
rod block regardless of the position of
the mode switch for the following
conditions:

(a) Any Average Power Range Monitor
(APRM) upscale rod block alarm.

,

'

The purpose of this rod block func-
tion is to avoid conditions that
would require reactor protection ;
system action if allowed to l
proceed. The APRM upscale rod
block alarm setting is selected to

'

initiate a rod block before the
APRM high neutron flux scram
setting is reached.

(b) Any APRM inoperative alarm. This
assures that no control rod is

/3
U
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withdrawn unless the average power
range neutron monitoring channels
are either in service or correctly
bypassed.

(c) Scram discharge volume high water
level. This assures that no
control rod is withdrawn unless
enough capacity is available in the
scram discharge volume to accom-
modate a scram. The setting is
selected to initiate a rod block
earliar than the scram that is ini-
tiated on scram discharge volume
high vater level.

(d) Scram discharge volume high water
level scram trip bypassed. This
assures that no control rod is
withdrawn while the scram discharge
volume high water level scram func-
tion is out of service.

(e) The Rod Worth Minimizer (RWM) func-
'

tion of the Process Computer System
can initiate a rod insert block and
a rod withdrawal block. The Rod
Sequence Control System can ini-
tiate a rod insert block and rod
withdrawal block. The purpose of
these functions is to reinforce
procedural controls that limit the
reactivity worth of control rods
under lower power conditions. The
rod block trip settings are based
on the allowable control rod worth
limits established for the design
basis rod drop accident. Adherence
to prescribed control rod patterns
is the normal method by which this
reactivity restriction is observed.
Additional information on the Rod
Worth Minimizer function is
available in 7.7.1.10, " Rod Worth
Minimizer Function", and on the Rod
Sequence Control System in
7.7.1.11, " Rod Sequence Control
System."

O
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(f) Rod Position Information System
malfunction. This assures that no
control rod can be withdrawn unless
the Rod Position Information System
is in service.

,

(g) Either Rod Block Monitor (RBM)
upscale alarm. This function is
provided te stop the erroneous
withdrawal of a control rod so that
local fuel damage does not result.
Although local fuel damage poses no
significant threat in terms of
radioactive material released from
the nuclear system, the trip
setting is selected so that no
local fuel damage results from a
single control rod withdrawal error
during power range operation.

(h) Either RBM inoperative alarm. This
assures that no control rod is
withdrawn unless the RBM channels
are in service or correctly

/ s) bypassed.(
(3) With the Reactor mode switch in the RUN

position, any of the following con-
ditions initiates a rod block.

(a) Any APRM downscale alarm. This
assures that no control rod will be
withdrawn during power range opera-
tion unless the average power range
neutron monitoring channels are
operating correctly or are
correctly bypassed. All unbypassed
APRMs must be on scale during reac-
tor operations in the RUN mode. .

(b) Either RBM downscale alarm.. This
assures that no control rod is
withdrawn during power range opera-
tion unless the RBM channels are
operating correctly or are-
correctly bypassed. Unbypassed
RBMs must be on scale during reac-
tor operations in the RUN mode.

[L)
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(c) Any recirculation flow unit

upscale, inoperative, or comparator
alarm. This assures that no
control rod is withdrawn unless the
flow channels are operable, the
difference between flow units is
within limits, and the flow ra. is

not unusually high.

(4) With the mode switch in the STARTUP or
REFUEL position, any of .he following
conditions initiates a rod block:

(a) Any Source Range Monitor (SRM)
detector not fully inserted into
the core when the SRM count level
is below the retract permit level
and any IRM range switch on either
of the two lowest ranges. This
itssures that no control rod is
withdrawn unless all SRM detectors
are correctly inserted when they
must be relied on to provide the
operator with neutron flux level
information.

(b) Any SRM upscale level alarm. This
assures that no control rod is
withdrawn unless the SRM detectors
are correctly retracted during a
reactor startup. The rod block
setting is selected at the upper
end of the range over which the SRM
is designed to detect and measure,
neutron flux.

(c) Any SRM downscale alarm. This
assures that no control rod is
withdrawn unless the SRM count rate
is above the minimum prescribed for
low neutron flux level monitoring.

(d) Any SRM inoperative alarm. This
assures that no control rod is
withdrawn during low neutron flux
level operations unless neutron
monitoring capability is available.

(e) Any Intermediate Range Monitor
(IRM) detector not fully inserted

7.7-12
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; into the core. This assures that
no control rod is withdrawn durini
low neutron flux level operations
unless proper neutron monitoring-

capability is available.

(f) Any IRM upscale alarm. This assures
that no control rod is ' withdrawn unless-

the intermediate range neutron moni-
-

toring equipment is correctly.upranged,

during a reactor startup. This rod:

| block also -provides a means to. stop rod
i withdrawal in time to avoid conditions
f requiring reactor protection system

action (scram) in the evant that a rodi

I withdrawal error is made during low
neutron' flux level operations.4

t (g) Any IRM downscale alarm except when
!

range switch is- on the lowcst range.
This assures that no control rod is
withdrawn _during low neutron flux level

; operations unless the neutron flux is
being correctly monitored. This rod

;

i block prevents the continuation of a
-

reactor startup if the operator
upranges the IRM too far for the4

-

existing flux level. Thus, the rod
block ensures that the Intermediate

: Range Monitor is on scale if control
|- rods are to be withdrawn.

(h) .Any-IRM inoperative alarm. This
assures that no control rod is-
withdrawn during low neutron flux level
operations unless neutron monitoring

; capability is available.

; c). Rod Block Bypasses

To-permit continued power' operation during repair or calibra-.,

'

tion of equipment for selected functions that provide rod 4

block interlocks, a limited number of manual bypasses are per-
|

~

mitted as follows:
; 1''SRM-channel

|'

2~IRM channels (loon either RPS. Bus A or Bus B):

) 2 APRM. channels (l'on either RPS Bus A or Bus B)

o

p 7.7-13
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1 RBM channel

The permissible IRM and APRM bypasses are arranged in the same
way as in the reactor protection system. The IRMs are
arranged as two groups of equal numbers of channels. One
manual bypass is allowed in each group. The groups are chosen
so that adequate cnitucing of the core is maintained with one
channel bypassed in each group. The same type of grouping and
bypass arrangement is used for the APRMs. The arrangement
allows the bypassing of one IRM and one APRM in each rod block
logic circuit.

These bypasses are affected by positioning switches in the
control room. A light in the control room indicates the
bypassed condition.

An automatic bypass of the SRM detector position rod block is
effected as the neutron flux increases beyond a preset low
level on the SRM instrumentation. The bypass allows the
detectors to be partially or completely withdrawn as a reactor
startup is continued.

An automatic bypass of the RBM rod block occurs when the power
level is below a preselected level or when a peripheral
control rod is selected. Either condition indicates that
local fuel damage is not threatened and that RBM action is not
required.

The rod worth minimizer and rod sequence control system rod
block function is automatically bypassed when reactor power
increases above a preselected value in the power range. The
rod worth minimizer can be manually bypassed for maintenance
at any time.

Figures 7.7-4 and 7.6-6 show the rod block interlocks used in
the reactor manual control system. Figure 7.7-4 shows the
general functional arrangement of the interlocks, and Figure
7.6-6 shows in greater detail the rod blocking functions that
originate in the neutron monitoring system.

3. Rod Position Probes

The position probe is a long cylindrical assembly that fits
inside the control rod drive. It includes fifty-three magne-
tically operated reed switches, located along the length of
the probe and operated by a permanent magnet fixed to the
moving part of the hydraulic drive mechanism. As the drive,
and with it the control rod blade, moves along its length, the
magnet causes reed switches to close as it passes over the
switch locations. The particular switch closed then indicates
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where the control rod drive, and hence the rod itself is
positioned.

.

The switches are located as follows: one at each of twenty-
five' notch (even)-positions; one at each of twenty-four mid-
notch (odd) positions; two at the fully inserted position
(approximately the same location as the "00" notch); one at
the fully withdrawn position (approximately the same location
as the "48" notch position); and, one at the overtravel or
decoupled position.

All of the mid-notch or_ odd switches are wired in parallel and
treated as one switch (for purposes of external. connections),
and the two full-in switches are wired in parallel and treated
as one switch. These and the remaining switches are wired in
a 5 x 6 array (the switches short the 11tersections) and
routed out in an 11-wire cable to the processing electronics
(the probe also includes a thermocouple which is wired out
separate from the 5 x 6 array). See Figure 7.7-6.

<

4. Position Indication Electronics

The electronics consists of a set of probe multiplexer cards
(one per 4-rod group where the 4-rod group is the same as the

( s) display grouping described above), a set of file control cards
(one per 11 multiplexer cards), and One set of master control''

and processing cards serving the whole system. All probe
multiplexer cards are the same except that each has a pair of
plug-in daughter cards containing the identity code of one
4-rod group (the probes for the corresponding 4 rods are con-
nected to the probe multiplexer card). The system operates on
a continuous scanning basis with a complete cycle every 45
milliseconds.

The operation is as follows: The control logic generates the
identity code of one rod in the set, and transmits it using
time multiplexing to all of the file control cards. These in
turn transmit the identity with timing signals to all of the
probe multiplexer cards. The one multiplexer card with the
matching rod identity will respond and transmit its identity
(locally generated) plus the raw probe data for that rod back
through the file control card to the master control and pro-
cessing logic. The processing logic does several checks on
the returning data. First, a check is made to verify that an
answer was received. Next, the identity of the answering data
is checked against that which was sent. Finally, the format
of the data is checked for legitimacy. Only a single even
' position or, full-in plus position "00", or full-out plus
_ position "48," or odd, or overtravel, or blank (no switch,_s

{ ) closed) are legitimate. Any other combination of switches is
\_/ flagged as a fault.
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If the data passes all of these tests, it is (a) decoded and
transmitted in multiplexed form to the displays in the main
control panel, and (b) loaded into a memory to be read by the
computer as required.

As soon as one rod's data is processed, the next rod's iden-
tity is generated and processed and so on for all of the rods.
When data for all rods has been gathered, the cycle repeats.
The Re' actor Manual Control System is totally operable from the
main control room. Manual operation of individual control
rods is possible with a jog switch to effect control rod
insertion, withdrawal, or settle. Rod position indicators,
described below, provide the necessary information to ascer-
tain the operating state and position of all control rods.
Conditions which prohibit control rod insertion are alarmed
with the rod block annunciator.

A red information display on the reactor control panel is pat-
terned after a top view of the reactor core. The display
allows the operator to acquire information rapidly by
scanning.

Colored windows provide an overall indication of rod pattern
and allow the operator to quickly identify an abnormal
indication. The following information for each control rod is
presented in the display:

Rod fully inserted (green)
Rod fully withdrawn (red)
Selected rod identification (coordinate position,

white)
Accumulator trouble (amber)
Rod scram (blue)
Rod drift (red)

Also dispersed throughout the display, in locations represen-
tative of the physical location of LPRM strings in the core,
are LPRM lights as follows:

LPRV low flux level (white)
LrdM high flux level (amber) -

Another display shows the positions of the control rod
selected for movement and the other rods in the rod group.
For display purposes the control rods are considered in groups
of four adjacent rods (a four-rod group) centered around a
common core volume monitored by four LPRM strings. Rod groups
at the periphery of the core may have less than four rods.
The four-rod display shows the positions, in digital form, of
the rods in the group to which the selected rod belongs. A
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lighted background on the digital display indicates which of
the four rods is selected for movement. On either side of the
four-rod position display are indicated the readings of the 16
LPRM channels (four LPRM strings) surrounding the core volume
common to the four rods of the group.

The four-rod display allows the operator to focus attention on
the portion of the core where rod motion is occurring. A full
core rod position display would tend to be confusing and dif-
ficult to read. The sixteen associated LPRM displays permit
the operator to monitor the core reactivity during rod motion.
In addition, on demand by the operator, the process computer
will provide a print out of all rod positions.

During startup or shutdown, all rods of a given sequence are
either fully withdrawn or fully inserted. These patterns are
indicated on the full core display with the full-in or full-
out lights. In addition to the whole core display, & drifting
rod is indicated by an alarm and red light in the control,

room. The rod drift condition is also monitored by the pro-
cess computer.

An indication is also provided for rod trend beyond the limits
y of normal rod movement. If the rod drive piston moves to the

overtravel position, an alarm is sounded in the control room.
The overtravel alarm provi' des a means to verify that the
driveto-rod coupling is intact because, with the coupling in
its normal condition, the drive cannot be physically withdrawn
to the overtravel position. Coupling integrity can be checked
by attempting to withdraw the drive to the overtravel
position.

For the displays above the selected rod identification, accu-
mulator trouble and rod scram indicators are provided to the
displays, by the rod. drive control system. The LPRM high and
low flux levels and the sixteen LPRM readings are provided by
the power range monitor system. The remaining information to
the displays and the position information for the process com-
puter are provided by the rod position information subsystem.

The following main control room lights are provided to allow i

the operator to know the conditions of the control rod drive
hydraulic system and the control circuitry:

Stabilizer valve selector switch position
Insert command energized
Withdraw command energized
Settle command energized

gg Withdrawal not permissive
( ) . Continuous withdrawal

Pressure control valve position

7.7-17
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Plow control valve position
Drive water pump low suction pressure (alarm

and pump trip)
Drive water filter high differential pressure

(alarm only)
Charging water (to accumulator) high pressure

(alarm only)
Control rod drive temperature (alarm only)
Scram discharge volume not drained (alarm only)
Scram valve pilot air header high/ low pressure

(alarm only)

7.7.1.3 Recirculation Flow Control System - Instrumentation and
Controls

For a complete description see Appendix 11,

7.7.1.4 Feedwater Control System - Instrumentation and Controls

a. System Function

The feedwater control system controls the flow of feedwater
into the reactor vessel to maintain the vessel water level
within predetermined limits durin'g all normal plant operating g
modes. The range of water level is based upon the require- W
ments of the steam separators (this includes limiting
carryover, which affects turbine performance, and carryunder,
which affects recirculation pump operation). The feedwater
control system utilizes vessel water level, steam flow, and
feedwater flow as a three-element control.

Single-element control is also available based on water level
only. Normally, the signal from the feedwater flow is equal
to the steam flow signal; thus, if a change in the steam flow
occurs, the feedwater flow follows. The steam flow signal
provides anticipation of the change in water level that will
result from change in load. The level signal provides a
correction for any mismatch between the steam and feedwater
flow which causes the level of the water in the reactor vessel
to rise or fall accor'ingly.

b. System Operation

During normal plant operation, the feedwater control system
automatically regulates feedwater flow into the reactor
vessel. The system can be manually operated. (See Figure
7.7-7.)

The feedwater flow control instrumentation measures the water
level in the reactor vessel, the feedwater flow rate into the
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reactor vessel, and the steam flow rate from the reactor'

vessel. During automatic operation, these three measurements
are used for controlling feedwater flow.

The optimum reactor vessel water level is determined by the
requirements of the steam separators. The separators limit
water carry-over in the steam going to the turbines and limit
steam carry-under in water returning to the core. The water
level in the reactor vessel is maintained within +2 in. of the
set point value during normal operation and within the high
and low level trip set points during normal plant maneuvering
transients. This control capability is achieved during plant
load changes by balancing the mass flow rate of feedwater to
the reactor vessel with the steam flow from the reactor
vessel. The feedwater flow is regulated by controlling the
speed of the turbine-driven feedwater pumps to deliver the
required flow to the reactor vessel.

The following is a discussion of the variables sensed for
system operation:

1. Reactor Vessel Water Level

Reactor vessel narrow range water level is measured by three
/~'} identical, independent sensing systems. For each channel, a(_,- differential pressure transmitter senses the difference bet-

ween the pressure caused by a constant reference column of
water and the pressure caused by the variable height of water
in the reactor vessel. The differential pressure transmitter
is installed on lines that serve other systems. (See 7.7.1.1,
" Reactor Vessel Instrumentation".) Two of the differential
pressure signals are used for indication and control and the
third for indi cation only. The narrow range level signal from
one of the two control channels can be selected by the opera-
tor as the signal to be used for faedwater flaw control. A
third narrow range level sensing channel is used in conjunc-
tion with the two control channels to provide failure tolerant
trips of the main turbine and feed pump prime movers. All
three narrow range reactor level signals and reactor pressure

; are indicated in the main control room. A fourth level
sensing system (upset range) provides level information beyond
the span of the narrow range devices. The selected narrow
range watcr level and upset range water level signals are con-
tinually recorded in the main control room.

2. Main Steam Line Steam Flow

Steam flow is sensed at each main steam line flow restrictor
by a differential pressure transmitter. A signal proportional

('N to the true mass steam flow rate is linearized and indicatedb

7.7-19



WNP-2 AMENDMENT NO. 10
July 1980

O
in the main control room. The signals are summed to produce a
total steam flow signal for indication and feedwater flow
control. The total steam flow signal is recorded in the main
control room.

3. Feedwater Flow

Feedwater flow is sensed at a flow element in each feedwater
line by differential pressure transmitters. Each feedwater
signal is linearized and then summed to provide a total mass
flow signal which is recorded in the control room. In
addition, feedwater flow through each pump is sensed at a
point downstream of the feed pump discharge. After being
linearized, the floe is compared to the demand flow for that
purap . Resulting error is used to adjust the actuator in the
direction necessary to zero the flow error. Valve position
control or turbine speed change are the flow adjustment tech-
niques involved.

Three modes of feedwater flow control and thus level control
are provided.

a) Startup up automatic level control

b) Run mode automatic flow control

c) Manual control

Separate level controllers are provided for each automatic
mode. Each level controller contains set point deviation
meters, an output indicator, a manual output control, manual
automatic switching capability and a manually operated set
point adjustment. In the start up level control mode,

| measured level is compared to level set point within the
controller. The resulting signal is conditioned by the pro-
portional plus integral controller circuits and transmitted to
the startup level control valve.

During normal operation three element automatic control is
provided. The total steam flow signal, modified by the con-
ditioned level error signal, provides a flow demand signal to
the feedwater flow control loop. The demanded flow is com-
pared to actual flow in each active pump. The resulting flow
error signal after conditioning by the proportional plus

| integral flow controller changes the turbine speed, zeroing
the error signal.

Manual control is available by selecting manual on the
controller manual-automatic stations. Flow change is
accomplished by depressing the raise button or lower button
depending on the desired flow change. Automatic inventory
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control is available with any single pump or any combination
.of two pumps.

The level control system also provides interlocks and control
functions to other systems. When one of the reactor feed
pumps is lost and coincident or subsequent low water level

| exists, recirculation flow is reduced to within the power
capabilities of the remaining reactor feed pumps. This reduc-
tion aids in avoiding a low level scram by reducing the
steaming rate. Reactor recirculation flow is also reduced on

| sustained low feedwater flow coincident with low recirculation
flow control valve position to ensure that adequate NPSH will
be provided for the recirculation system.

!

Alarms on steam flow are provided for use in the Rod Worth
Minimizer logic. Interlocks from steam flow and feedwater
flow are used to initiate insertion of the Rod Worth Minimizer
block. An alarm on low steam flow indicates that the above

i rod worth minimizer insertion interlock set point is being
approached. Alarms are also provided for (1) high and low
water level and (2) reactor high pressure. Interlocks will
trip the plant turbine and feedwater pumps in event of reactor,

high water level.!

() Feedwater is delivered to the reactor vesse1 through turbine-
~

'

| driven feedwater pumps, which are arranged in parallel. The
turbines are driven by steam from the reactor vessel. During
planned operation,- the feedwater control signal from the level
controller is fed to the turbine speed control systems, which
adjust the speed of their associated turbines so that feed-
water flow is proportional to the feedwater demand signal.
Each turbine can be controlled by its manual / automatic
transfer station. If the feedwater control to the turbine
signal is lost, an alarm unit in the feedwater control circuit
initiates an alarm in the control room and locks the turbine
or startup valve at its speed or position just prior to losing
the signal. The feedwater controller, and the manual / auto
transfer stations associated with each turbine speed
controller, are the bumpless transfer types.

! 7.7.1.5 Pressure Regulator and Turbine-Generator System -
Instrumentation and Controls

I a. System Function'

As a direct cycle boiling ' water reactor the turbine is slaved
to the_ reactor in that all (except steam to the moisture j
separator reheaters)_ steam generated by the reactor is nor-
mally accepted by the turbine. The operation of the reactor--

-(sJ' requires pressure regulation be employed to maintain at
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constant (within the range of the regulator controller propor-
tional band setting) turbine inlet pressure with load
following ability accomplished by variation of the reactor
recirculation flow.

The turbine pressure regulator normally controls the turbine
governor valves to maintain constant (within the range of the
regulator controller proportional band setting) turbine inlet
pressure at a particular value. In addition, the pressure
regulator also operates the steam bypass valves such that a
portion of nuclear boiler rated flow can be bypassed when
operating at steam flow loads above that which can be accepted
by the turbine as well as during the startup and shutdown
phase.

The overall turbine-generator and pressure control system
accomplishes the following:

1. Control turbine speed and turbine
acceleration.

2. Control the steam bypass system to keep reac-
tor pressure within limits, and avoid large
power transients.

3. Control main turbine inlet pressure within
the proportional band setting of the pressure
regulator.

,

4. Match nuclear steam supply to turbine steam
requirements by the following functions:

a) Adjust recirculation system flow to the
turbine load demands when the recir-
culation control is in the automatic load
following mode.

*

b) Adjust the pressure setpoint of the
pressure control unit in order to improve
the load response of the plant, when the
recirculation control is in the automatic
load following mode.

b. System Operation

Pressure control is accomplished by controlling main steam
pressure immediately upstream of the main turbine stop and
governor valves through modulation of the turbine-governor or
steam-bypass valves. Command signals to these valves are
generated by redundant control elements using the sensed tur-
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'# 'bine. inlet pressure signals as the feedback, as shown in
Fl ure 7.7-9. For normal operation, the turbine governori

~

valves regulate steam pressure; however, whenever the total
steamflow demand from the pressure regulator exceeds the capa-~

city of the~ turbine governor valves, the pressure control
system sends the excess steamflow directly to .the main
condenser, through the steam bypass valves. The plant ability
to follow grid-system load demands is enabled Fy adjusting
reactor power level,.by varying reactor recirculation flow
-(manually'or automatically), or by manually moving con "ol
rods. In response to the resulting steam production changes,
the pressure control system adjusts the turbine governor valve
to accept the steam output change, thereby regulating steam
pressure. In addition, when the reactor is automatically
following turbine speed / load demands, the pressure control
system permits an immediate steamflow response to fast changes *

in load demand, thus utilizing part of the stored energy in
the vessel.

1. Steam Pressure Control

During normal plant operation, steam pressure is controlled by
the main turbine governor valves, positioned in response to
the pressure regulation demand signal. (See Figure 7.7-9.)

O The steam bypass valves are normally closed. When the reactor
is in the automatic load-following mode, fast-load demand
changes require an early initial response in turbine steamflow
preceding the actual change in steam production. This is
accomplished by temporary, automatic adjustments to the
pressure setpoint. Because the fast response in turbine
steamflow (equivalent load) acts.to reduce the load-demand
error, as seen by the reactor recirculation controls, as well
as tending to. reduce neutron flux, a compensatory feed-forward
loop is added to load demand error in accordance with pressure
set point changes.

As-an' example of the use of the pressure regulator setpoint
adjustment, suppose an increase in plant load is demanded by
an increased turbine-generator requirement. The turbine-
generator demands ~more steam to maintain its constant speed.
The pressure control system, by means of the fast response
feedback loop, adjusts the pressure regulator setpoint to a
temporary-lower value.- This temporary decrease in setpoint
permits.the. turbine governor valves to open to meet the
. turbine-generator steam demand while the reactor recirculation
flow change is being made.

Two issentially11dentical regulators are provided so that the
onensith the: greatest steam flow demand is the controlling_

y^ /). regulator.. Separate pressure taps for each regulator are pro-
vided at the turbine inlet.
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The turbine governor valve (stecm flow) demand signal is limited,
after passage through the low value gate in Figure 7.7-9, to that
required for full opening of the turbine governor valves. Thus,
if the pressure control system requests additional steam flow
from the reactor when the governor valves reach wide open, the
control signal error to the bypass valves will increase and cause
bypass actuation.

'

Control for the turbine governor valve is designed so that the
valves will close upon loss of control system electric power or
loss of hydraulic system pressure.

2. Steam Bypass Sys' un

The steam bypass equipment is designed to control steam pressure
when reactor steam generation exceeds turbine requirements such
as during startup (pressure, speed ramping and synchronizing),
sudden load reduction, and cooldown.

The bypass capacity of the system is 25% of NSSS rated steam
flow; sudden load reductions of up to the capacity or tne steam
bypass can be accommodated without reactor scram.

Normally, the bypass valves are held closed and the pressure g
regulator controls the turbine governor valves, directing all W
steam flow to the turbine. If the speed governor or the load
limiter restricts steam flow to the turbine, the regulator
controls system pressure by opening the bypass valves. If the
capacity of the bypass valves is exceeded while the turbine
cannot accept an increase in steam flow, the system pressure will
rise and reactor protection system action will cause shutdown of
the reactor.

The bypass valves are an automatically-operated, regulating type
which are proportionally controlled by the turbine pressure
regulator and control system.

The turbine control system provides a signal to the bypass valves
corresponding to the error between the turbine governor valve
opening required by the controlling pressure regulator and the
turbine governor valve position demanded by the output of the low
value gate circuit. (see Figure 7.7-8 and 7.7-9.) An adjustable
bias signal is provided to maintain the bypass valves closed for
momentary differences during normal operational transients.

3. Turbine Speed / Load Control System

The control signals supplied by the pressure regulator to the
turbine control system and the signals which the pressure
regulator requires from the turbine control system are shown in
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Figures 7.7-9 and 7.7-10. The turbine control system is designed
to receive and supply the following signals;

a) Signal-1 - The load demand signal varies
from no load to rated load,

b) Signal 2 - The pressure control signal
varies from no load to rated load.,

c) Signal 3 - The flow limit signal range
varies from 50 percent flow to 140 per-
cent flow.

d) Signal 4 - The governor valve position
(flow) demand signal varies to close or
open the valve. The turbine flow limiter
limits the governor valve position demand
signal so that it does not exceed the
value corresponding to valves fully open.
Signal 4 is used by the pressure regula-
tor to >perate the bypass valves when
high steam pressure causes the pressure
control signal, Signal 2, to be higher
than dignal 4.

(%)
,

s/ 4. Turbine Speed-Load Control Interfaces

a) Normal Operation

During base-load plant operation, the turbine load reference
is held above the desired load, such that the pressure regula-
tion demand governs the turbine governor valves. At this
time, the system is not designed with an interface between the
system dispatcher and the WNP-2 turbine control system.
Accordingly, the operator must select the load for automatic
load following operation. During automatic load-following
operation, turbine speed-load demand fluctuations cause the
reactor recirculation flow to vary the core flow and therefore
reactor steam generation and turbine power output. When the~

turbine load demand increase exceeds the limits of the reactor
racirculation system automatic-flow-control range, further
increases in turbine output are prevented by the pressure
regulator maintaining steam pressure.

^'% .

(G
,
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b) Behavior of Turbine Outside of Normal

Operation

(1) Turbine Startup.

Prior to turbine startup, sufficient reactor steam flow is
generated to permit the steam bypass valves to maintain reac-
tor pressure control while the turbine is brought up to speed
and synchronized under its speed-load control.

(2) Partial Load Rejection.

During partial-load rejection transients, which are apparent
to the reactor as a reduction in turbine load demand resulting
from an increase in generator (or grid) frequency above rated,
the turbine-pressure control scheme allows the reduced turbine
speedload demand to bias the pressure regulation demand and
thereby directly regulate the turbine governor valves.

(3) Isolated Grid Operation.

After grid disturbances that result in one or several plants
feeding into a remaining partial (isolated) grid, grid stabi-
lity can be maximized by removing the reactor recirculation
flow to thermal power response from the primary plant load
response loop.

'lis requires the turbine governor valves to be under speed
control with pressure control transferred to the steam bypass
valves, the control system design must cause a small net
bypass steamflow demand at steady-state.

(4) Turbine Shutdown or Turbine-Generator
Trip.

During turbine shutdown or turbine-generator trip conditions,
the main turbine stop valves and governor valves are, or will
be, closed. Reactor steamflow will then be passed through the
steam bypass valves under steam pressure control, and through
the reactor safety / relief valves, as needed.

(5) Steam Bypass Operation.

Fast opening of the steam bypass valves during turbine trips
or generator load rejections requires coordinated action with
the turbine control system. When the turbine governor valves
are under pressure control, no bypass steamflow is demanded;
conversely, when the turbine speed-load demand falls below the
pressure regulation demand, a net bypass flow demand is
computed. During turbine or generator trip events resulting

7.7-26

L



. ._ _ . . .

WNP-2 -AMENDMENT NO. 10
-

July 1980

'

in fast-closure-of the turbine stop-or governor valves, the
turbine governor 'talve demand is immediately tripped to zero
as an anticipatory response, causing the bypass steamflow
demand to equal the initial pressure regulation demand.

(6) Loss of Turbine Control System Power.

Turbine controls and valves are' designed so that the turbine
stop and governor valves will close upon loss of control
system. power or hydraulic pressure.

c) Operator Information

Process variables which are controlled by the pressure
regulator, speed / load control system are displayed on the<

turbine-generator section of the main control board. Manual
and automatic control modes for the various turbine-generator
operational modes (such as startup, normal operation, and
shutdown), are available to the operator from the main control>

board. Auto display lights are provided to inform the opera-
tor as to the operating mode of the turbine-generator unit.'

In the event of control malfunction during an automatic
control mode, control is transferred to the manual mode andO annunciated to alert the operator of the condition.

At least two pressure control channels, operating redundantly,
receive inputs from independent pressure transducers in the
main steam line upstream of the main steam stop valves and
from the pressure reference unit. Main steam pressure indica-
tions and pressure setpoint adjustments / indications are,

located.on the turbine control panel. Pressure set point
adjustment is limited to about one psi per second by motor,

speed. In the event of failure of either regulator, an alarm
is provided in the main control room.

The pressure regulator has the following controls and infor-
mation displayed in the main control' room:

a) Main steam pressure transducer output
regulator JL.

b) Main steam pressure transducer output
regulator B.c

c) Main steam pressure regulator set point A.

d)' Main steam pressure regulator set point B.
, r~
; f e) Individual bypass valve position indicator.
|
,

i

|
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f) Individual bypass valve demand control

signal.

g) Bypass valve test controls,

h) Pressure regulator selection control.

7.7.1.6 Neutron Monitoring System - Traversing In-core Probe -

(TIP) Subsystem - Instrumentation and Controls

a. System Function

Flux readings along the axial length of the core are obtained
by fully inserting the traversing ion chamber into one of the
calibration guide tubes, then taking data as the chamber is
withdrawn. The analog data is available for driving a
recorder and for use by the process computer. One traversing
ion chamber and its associated drive mechanism is provided for
each group of seven to nine fixed in-core assemblies.

b. TIP System Operation

The number of TIP machines is indicated in Figure 7.7-14. The
TIP machines have the following components:

1. One Traversing In-core Probe (TIP),
2. One drive mechanism,

3. One indexing mechanism, and

4. Up to 10 in-core guide tubes.

The subsystem allows calibration of LPRM signals by corre-
lating TIP signals to LPRM signals as the TIP is positioned in
various radial and axial locations in the core. The guide
tubes inside the reactor are divided into groups. Each group
has its own associated TIP machine.

A TIP drive mechanism uses a fission chamber attached to a
flexible drive cable (Figure 7.7-10). The cable is driven
from outside the drywell by a gearbox assembly. The flexible
cable is contained by guide tubes that penetrate the reactor
core. The guide tubes are a part of the LPRM detector
assembly. The indexing mechanism allows the use of a single
detector in any one of ten different tube paths. The 10th
tube is used for TIP cross calibration with the other TIP
machines. The control system provides for both manual and
semi-automatic operation. Electronics of the TIP panel
amplify and display the TIP signal. Core position versus
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neutron flux is recorded on an X-Y recorder in the main
control room and is provided to the computer. A block diagram
of the drive system is shown in Figure 7.6-2. Actual
operating experience _has shown the system to reproduce within
1.0% of full scale in a sequence of tests (Reference 1).

A valve system is provided with a valve on each guide tube
entering the drywell. A ball valve and a cable shearing valve
are mounted in the guide tubing just outside the drywell. The
ball' valves are closed except when the TIP is in operation.
They maintain the leak tightness integrity of the drywell. A
valve is also provided for a nitrogen gas purge line to the
indexing mechanisms. A guide tube ball valve opens only when
the TIP is being inserted. The shear valve is used only if
containment isolation-is required when the TIP is beyond the
ball valve and power to the TIP fails. The shear valve, which
is controlled by a manually operated keylock switch, can cut
the cable and close off the guide tube. The shear valves are
actuated by explosive squibs.

The continuity of the squib circuits is monitored by indicator
lights in the main control room. Upon receipt of containment
isolation command from the NSSS, all machines are put in auto-

fg matic full speed withdraw condition, removing the TIP detector
t\ ') from the containment and allowing the ball valves to close.

The purge valve is also closed at this time.

7.7.1.7 Neutron Monitoring System - Source Range Monitor (SRM)
a. SRM Function

The SRM provides neutron flux information during reactor
start-up and low flux level operations.

b. SRM Operation

There arc 4 SRM channels. Each includes one detector that canbe physically positioned in the core from the control room
(see Figures 7.6-3 and 7.7-14).

The detectors are inserted into the core for a reactor
startup. -They can be withdrawn if the indicated count rate is
between preset limits or if the IRM is on the third range or
above'(see Figure 7.6-4).

During initial fuel load neutron flux is monitored by source
range neutron monitoring channels, providing a scram signal
when the preset flux level of any channel has been reached.

. This logic is removed from the scram circuitry after comple-
[) tion of initial fueling.

| -%/
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Each detector assembly consists of a miniature fission chamber
and a low-noise, quartz-fiber-insulated transmission cable.
The sensitivity of the detector is 1.2 x 10-3 cps /nv nominal,
5.0 x 10-4 cps /nv minimum, and 2.5 x 10-3 cps /nv maximum. The
detector cable is connected underneath the reactor vessel to
the multipleshielded coaxial cable. This shielded cable
carries the pulses to a pulse current preamplifier located
outside the drywell.

The detector and cable are located inside the reactor vessel
in a dry tube sealed against reactor vessel pressure. A re-
motecontrolled detector drive system moves the detector along
the dry tube. Vertical positioning of the chamber is possible
from above the centerline of the active length of fuel to 30
inches below the reactor fuel region (see Figures 7.6-2 and
7.6-5. When a detector arrives at a travel end point, detec-
tor motion is automatically stopped. SRM/IRM drive control
arrangement and logic are presented in Figures 7.6-2 and
7.6-6. The electronics for the source range monitors, their
trips, and their bypasses are located in four cabinets.
Source range signal conditioning equipment is designed so that
it can also be used for open vessel experiments.

A current pulse preamplifier provides amplification and impe-
dance matching for the signal conditioning electronics (Figure
7.7-14).

The signal conditioning equipment converts the current pulses
to analog de currents that correspond to the logarithm of the
count rate (LCR). The equipment also derives the period. The
output is displayed on front panel meters and is provided to
remote meters and recorders. The LCR meter displays the rate
of occurrence of the input current pulses. The period meter
displays the time in seconds for the count rate to change by a
factor of 2.7. In addition, the equipment contains integral
test and calibration circuits, trip circuits, power supplies,
and selector circuits.

The trip outputs of the SRM operate in the fail-safe mode.
Loss of power to the SRM causes the associated outputs to
become tripped.

The SRM provides signals indicating SRM upscale, downscale,
inoperative, and incorrect detector position to the Reactor
Manual Control System to block rod withdrawal under certain
conditions (see Table 7.7-4). Any SRM channel can initiate a
rod block. These rod blocking functions are discussed in
7.7.1.2.2, Rod Block Trip System.

O
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-One of - the four SRM channels can be . bypassed at any one time
p by the '. operation of7 a switch on the operator's control ' panel.

[ Inspection and -testing are performed as required on the_ SRM
'

i= detector / drive-mechanism; the mechanism. can be checked for
F " full insertion and retraction; capability. The various com-
. binations of 'SRM ' trips -can be introduced to ensure the opera-
: bility of-the rod blocking functions.
- ,

7.7.1.8 Neutron Monitoring System - Rod Block Monitor (RBM),

i

a. RBM Punction
4

: The purpose of' the RBM is .to' limit control rod withdrawal if
f: lo~calized neutron flux exceeds a predetermined setpoint during.
'

operator control rod manipulations.
;

.

b. RBM' Operation;

|- The RBM has two channels. Each channel uses input signals
,

] from a number of LPRM channels. A trip signal from either RBM
! channel initiates a-rod block. One RBM channel can be
j bypassed'without loss of' subsystem function. The minimum
j number of LPRM inputs required for each RBM channel to prevent
L an instrument inoperative alarm is four when using four LPRM
j assemblies, three when using three LPRM assemblies, and two
p when using two LPRM assemblies. See Figures 7.7-13 and 7.6-6
; (NMS FCD).
<

i' The RBM signal;is' generated by averaging a set of LPRM
j signals. One'RBM channel i.verages'the. signals from LPRM
1 detectors .at the A and C positions in the assigned LPRM
2

assemblies. The second RBM channel averages the signals from
i the LPRM detectors at the B and D positions. Assignment of
{' LPRM assemblies - to be used in RBM averaging is controlled by
i -the selection of. control rods. Note'that the RBM is automati-
}. -callyL bypassed :and .the output set to zero if a peripheral rod

is selected. If:any1LPRM detector assigned to an RBM is
i bypassed, the computed average signal.is adjusted automati-
{ cally to compensate for.the number of LPRM. input signals.
4-

f .When a control rod is selected, the gain of each RBM channel
{: output is normalized:to an' assigned APRM channel. Thej~ 1assignediAPRM channelEis on the same RPS trip system as the

RBM channel.; This -gain setting is he ld constant during the;

. movement of~that,particular control rod to provide an-indica-
0 ion of the' change.in-the; relative local power lev:1. If the
: Au'M used to ' normalize the RBM reading is indicating less than
i 36, ' power the RBMtis zeroed and'the'RBM outputs are bypassed.: ,

j ( ' See Figures '7.7-11 and 7.7-12.

>

4
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If the normalizing APRM is bypassed, the normalizing signal is
automatically provided by a second APRM. In the operating
range, the RBM signal is accurate to approximately 1% ot full
scale.

The RBM supplies a trip signal to the reactor manual control
system to inhibit contro] rod withdrawal. The trip is ini-
tiated when RBM output exceeds the rod block set point (see
Table 7.7-5). There are three parallel rod block set point.

lines that have an adjustable slope. These lines provide a
set point that is a function of the recirculation driving loop
flow. The intercepts of these set point lines with rated flow
are adjustable. The normal settings are approximately 107%
for the upper line, 99% for the intermediate line, and 91% for
the lower line. Lights indicate which rod bJock set polat
line is active. Two percent below the intermediate 1n4 lower
rod set point lines are the set-up-permissive (and set-down)
lines. On increasing power, an indicator will light so the
operator can evaluate the conditions and manually change to
the next higher rod block set point line. On decreasing
power, these lines will provide automatic set down. Either
RBM can inhibit control rod withdrawal.

The operator can bypass one of the two RBMs at any time.

When increasing power the set-up permissive lamp will light
requiring the operator to evaluate conditions before manually
changing to the next higher rod block set point line.
7.7.1.9 Process Computer System - Instrumentatiori

a. System Function

The function of the process computer system is to prcvide a
quick and accurate determination of core thermal performance;
to improve data reduction, accounting, and logging functions;
and to supplement procedural requirements for control rod
manipulation during reactor startup and shutdown.

b. System Operation,

The central processor performs various calculations, makes
necessary interpretations, and provides for general -

input / output device control and buffered transmission between
I/O devices and memory.

An automatic priority interrupt (API) module provides pro-
cessor capability to respond rapidly to important process
functions and to operate at optimum speed.
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. Core memory is a random access type utilizing a 24-bit word
and-operating at a 800 nanosecond cycle time. A processor
parity check feature is capable of stopping computer operation

_

subsequent . tx) completing an inctruction in which a parity
error is detected. .The core memory has suitable shutdown pro-
tection to prevent information destruction in the event of
'oss of-power or incorrect operating voltage. Capability is
provided to maintain real time by utilizing necessary calendar
type programs to compute year, month, day, hour, minute,
second, and cycle. This is done automatically except in the
event of a processor shutdown. In this case the operator is
required to update the computer with the correct time when
restarting the system.

Bulk memory consists of serial access magnetic drum and disc,
and is used for storing all programs and data. Capability is
provided to protect selectable portions of bulk memory against
information destruction caused by an inadvertent attempt to
write over the programs or by a system power failure.

The peripheral equipment is divided into two classifications;
I/O equipment used to read data into and out of the computer
and, outputLequipment which is used only for data output,
storage, display and alarm.-s

%/ The peripheral I/O equipment consists of one operator console,
one I/O typewriter, one magnetic tape unit, and one card
reader, all located in the main control room.

The output only peri neral devices include; two periodici
typewriters, one turbine diagnostic typewriter, one on-demand
typewriter, one alarm typewriter and two black-and-white CRT
displays, also located in the control room. Additional output
equipment consists of a card punch, and a line printer, j

One remote terminal will be available for use by the reactor
engineering staff.

The process I/O hardware consists of an analog input scanner,
a digital I/O controller, corresponding I/O terminations and
signal conditioners. The analog scanner accepts analog
signals from plant instrumentation and converts them to digi-
tal representation for use in the computer. The digital I/O
controller senses plant contact actuations by groups and is
used.to read status information from plant instrumentation,
including' alarms and binary code signals. Intermittent.

signals and pulse type inputs are sensed by automatic program
interrupt change detection hardware in the cendral processor
and allow immediate processing of information that might

[} otherwise be lost if digital scanning were used. The digital
x_-
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controller also provides latched digital outputs to operate
displays.

During routine operation the operator uses a console located
in the main control room to enter information into the com-
puter and for requesting various special functions from it.
Diagnostic alarm lights, digital display, and associated
selection switches on the operator console, together with CRT
displays or typewriter outputs, permit the operator to com-
municate with the processor.

The programming and maintenance console is used by programmers
and maintenance personnel to permit necessary control of the
system for troubleshooting and maintenance functions. This
console is a part of the central processor located in the com-
puter equipment area of the control room.

The process computer system has self-checking provisions. It
performs diagnostic checks to determine the operability of
certain portions of the system hardware and performs internal
programming checks to verify that input signals and selected
program computations are either within specific limits or
within reasonable bounds.

hAll the computer equipment, except for peripherals, is
designed for continuous duty from 0*C to 50*C, and 5% to 95%
relative humidity ambient. The peripherals are designed to
operate under more restrictive environmental conditions. All
components are installed in an air conditioned room.

Total core thermal power is calculated from a reactor heat
balance. Total power is then distributed to every six-inch
segment of each fuel assembly by calculation. Using plant
inputs of pressure, temperature, flow, LPRM levels, control
rod positions, and the calculated fuel exposure. Interactive
computational methods are used to establish a compatible rela-
tionship between the core coolant flow and core power
distribution. The results subsequently are interpreted as
local power at specified axial segments ror each fuel bundle
in the core.

Af ter calculating the power distribution within the core, the
computer uses appropriate reactor operating limit criteria to
establish alarm trip settings (ATS) for each LPRM channel.
These settings are expressed as maximum acceptable LPRM values
to which the actual scanned LPRM readings are compared. The
scanned LPRM, when exceeding the ATS, will sound an alarm and
thereby assist the operator to maintain core operation within
permissible thermal limits established by prescribed maximum
fuel rod power density and minimum critical power ratio
criteria.

,
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The core power distribution calculation sequence is completed
periodically and on demand. The sequence requires 10 to 20
minutes to execute. Subsequent to executing the program the
computer prints a periodic log for record purposes.

Each LPRM reading is ordinarily scanned once per minute.
During power level changes, as sensed by a rod withdrawal or
by an APRM channel, the scan rate is increased to once every 5
seconds. This fast core monitoring during 5,wer level changes
is initiated' automatically by the processor and, together with
appropriate computational methods, provides nearly continuous
re-evaluation of core thermal limits with subsequent modifica-
tion to the LPRM ATS based on the new reactor operating level.
Execution of these rapid computations does not exceed 3 minu-
tes and yields ATS values that are conservative with respect
to the more accurate periodic power distribution calculation,
which requires up to 20 minutes to execute. This range of.

surveillance and the rapidity with which the computer responds
to reactor changes parmit more rapid power maneuvering with

i
-

the assurance that thermal operating limits will not be
exceeded.

' '

Flux level and position data from the Traversing In-core Probe
(TIP) equipment are read into the computer. The computer eval-() uates the data and determines gain adjustment factors by
which the LPRM amplifier gains can be altered to compensate
for exposure-induced sensitivity loss. The LPRM amplifier
gains are not to be physically altered except immediately
prior to a whole core calibration using the TIP system. Thegain adjustment factor computations help to indicate to the
operator when such a calibration procedure is necessary.
Using the power distribution data, a distribution of fuel
exposure increments from the time of previous power distribu-
tion calculation is determined and is used to update the
distribution of cumulative fuel exposure. Each fuel bundle isidentified by batch and location, and its exposure is stored
for each of the axial segments used in the power distribution
calculation. These data are printed out on operator demand.

Exposure increments are determined periodically for each quar-
terlength section of each control rod. The corresponding
cumulative exposure totals are periodically updated and
printed out on operator demand.

The exposure increment of each local power range monitor is
determined periodicallly and is used to update both the cumu-
lative ion-chamber exposures and the correction factors for
exposure-dependent LPRM sensitivity loss. These data are

[v') printed out on operator demand.
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The computer provides on-line capability to determine monthly
and on-demand isotopic composition for each one-quarter-length
section of each fuel bundle in the core. This evaluation con-
sists of computing the weight of one neptunium, three uranium,
and five plutonium isotopes as well as the total uranium and

'

total plutonium content. The isotopic composition is calcu-
lated for each one-quarter length of each fuel bundle and
summed accordingly by bundles and batches. The method of ana-
lysis consists of relating the computed fuel exposure and
average void fraction for the fuel to computer stored isotopic
characteristics applicable to the specific fuel type. The
output is on punched cards which can be used off-line in com-
bination with the card reader and the line printer to obtain a
printed records The cards also permit flexibility in
transmitting the data to other offline devices for additional
data processing. -

The processor is capable of checking each analog input
variable against two types of limits for alarm purposes:

1. Process alarm limits are determined by the com-
puter during computation or as preprogrammed at
some fixed value by the operator, and

2. A reasonableness limit of the analog input signal h
level programmed.

The alarming sequence consists of an audible buzzer, a console
alarm light, a typewriter message and CRT message for the
variables that exceed process alarm limits. An acknowledge
pushbutton is provided to reset the buzzer to normal. A
variable that is returning to normal is signified by a
typewritten message.

The processor provides the capability to alarm the main
control room annunciator system in the event of abnormal PCS
operation. Abnormal conditions for alarm include, but are not
limited to, loss of power, over temperature, parity alarm,
stall alarm, and selected program-driven PCS contacts.

The processor measures and stores the values of ten analog
variables at 5-second intervals to provide a 10-minute past
history of data. An on-demand request permits the operator to
initiate typing of this 10-minute segment of data and ter-
minate the log printout when desired.

The processor automatically prints the values of these 10 ana-
log variables for the 5-minute periods before and after a
reactor scram.

O
l
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A digital-trend' capability is provided for logging the values
of as many as 10 nuclear boiler system operator-selected ana-
log inputs and calculations variables. The periodicity of the
log is limited to a normal selection of intervals, which can
be adjusted as desired by program. control.

A status alarm function scans digital inputs once each second
and provides~a printed record of system alarms. The record
includes point description and time of occurrence.

The alarm logs required by the asssociated process programs
are typed by the alarm typewriter. Alarm printouts inform the
operator of computer system malfunctions, system operation
exceeding acceptable limits, and potentially unreasonable,
offnormal, or failed input sensors.

7.7.1.10 Rod Worth Minimizer Function

a. System Function

The rod worth minimizer (RWM) functions to assist and supple-
ment the operator with an effective backup control rod moni-
toring routine that enforces adherence to established startup,
shutdown, and low power level control rod procedures. The Rod

C's Worth Minimizer portion of the computer prevents the operator
from establishing control rod patterns that are not consistent
with pre-stored RWM sequences by initiating appropriate rod
withdrawal block, and rod insert block interlock signals to
the reactor manual control system rod block circuitry (see
Figure 7.7-4). The RWM sequences stored in the computer
memory are based on control rod withdrawal procedures designed
to limit (and thereby minimize) individual control rod worths
to acceptable levels as determined by the design basis rod
drop accident.

b. System Operation

The RWM function does not interfere with normal reactor
operation, and in the event of a failure does not itself cause
rod patterns to be established. The RWM will not function
upon' loss of offsite power. The RWM function can be bypassed
and its block function can be disabled only by specific proce-
dural control initiated by the operator.

The following operator and sensor inputs are utilized by the
RWM:

1. ' Rod Test. In selecting this input, the
operator is permitted to withdraw and rein-

(-m) sert one control rod at a time while all
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other control rods are maintained in the
fully inserted position.

2. Normal / Bypass Mode. A keylock switch permits
the operator to apply permissives to RWM rod
block functions at any time during plant
operation.

3. System Start / Reset. This input is initiated
by the operator to start or restart the RWM
programs and system at any time during plant
operation.

4. Control Rod Select. Binary coded iden-
tification of the control rod selected by the
operator.

1

5. Control Rod Position. Binary coded iden-
tification of the selected cont ol rod
position.

6. Control Rod Drive Selected and Driving. The
RWM program utilizes this input as a logic
diagnostic verification of the integrity of
the rod select input data. h

7. Control Rod Drift. The RWM program recogni-
zes a position change of any control rod
using the control rod drift signal input.

8. Reactor Power Level. Flow signals are used
to implement two digital inputs to permit
program control of the RWM function. These
two inputs, the low power set point and the
low power alarm set point, are used to
disable the RWM function at power levels
above the intended service range of the RWM
function.

9. Permissive Echoes. Rod withdraw and rod
insert permissive echo inputs are utilized by
the RWM as a verification " echo" feedback to
the system hardware to assure proper response
of an RWM output.

10. Diagnostic Inputs. The RWM utilizes selected
diagnostic inputs, to verify the integrity
and performance of the processor.

O
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Isolated' contact outputs to plant instrumentation provide RWM
block fun'etions to the Reactor Manual Control System to permit
or inhibit wizudrawal or-insertion of a control rod. These
actions do not affect any. normal instrumentation displays
associated with the selection of a control rod.
The RWM control panel provides the following indication:

1. Insert Error. Control rod coordinate iden-
tification for as many as two insert errors.

2. Withdrawal Error. Control rod coordinate |

identification for one withdrawal error.
|

3. Latch Group Identification of the RWM
4 sequence group number currently enforced by

the computer.

4. Rod Test Select Indicates that the rod test
function test selected by the operator was !honored by the RWM Program. |

'

5. RWM Bypass-Indicates that the RWM is manually
bypassed.

6. Select Error-Indicates a control rod selec-
tion error.

7. Rod Blocks-Indication that a withdrawal
block, or insertion block is in effect for
all control rods.

8. Out of Sequence Indication that the actual
rod patterns is out of sequence while the RWM
system is in process of determining which
group to latch. This is done for restarts,
power decreasing below -the low power alarm
point (LPAP), rod drift, and system
diagnosis.

a) Below LPSP. Indication that the reactor
core power is below the low power set
point (LPSP).

b) Below LPAP. Indication that the reactor..

~
e

core power is below the low power alarm J
point (LPAP).

c) Rod Drift. Indication that a rod drift. [')- condition is detected.V
|

I
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7.7.1.11 Rod Sequence Control System (RSCS) - Instrumentation
and Controls

a. System Function

The purpose of the rod sequence control system (RSCS) is to
reduce the consequences of the postulated rod drop accident to
an acceptable level. This is accomplished by constraining
control rod movement to predetermined patterns and sequences.

b. System Operation

The rod sequence control system (RSCS) is a subsystem of the
reactor manual control system (RMCS). The RSCS provides
display outputs directly to the operator and rod movement
interlocks to the RDCS.

The RSCS has five primary functional blocks plus buffering and
interfa:ing hardware as follows:

1. rod pattern controller,

2. substitute position generator,

3. operator display, h
4. tester, and

5. bypassed rod identifier.

The RSCS receives inputs from RPIS, from RDCS, from the plant
and from the operator. From the RPIS, the RSC9 receives rod
position data including numerical position, full-in, full-out,
and indication of faulty position probe information. The RDCS
provides the identification of the selected rod, rod motion
commands (insert or withdraw), and a signal indicating when a
rod is being driven. The RSCS also receives first-stage tur-
bine pressure, which is converted to identify the operating
power level of the plant. Display selections from the opera-
tor (which determine what information is displayed), rod
sequence selection, request to enter substitute position data
for a rod, test initiate commands, and the identity of a
bypassed rod (this is under keylock control with strict tech-
nical specification control on the number and combinations of
rods that can be bypassed).

The RSCS provides outputs to the RDCS and to the plant
operator. To the RDCS it provides three interlocks, one for
rod insert permission, one for rod withdrawal permission, and
one for continuous rod movement (more than one notch

I
|

,
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permission.- For the plant operator, the RSCS indicates for
rod. insert' block, rod withdraw block, sequence selected, and
power level (below or above the low-power setpoint) . In
addition, a core map shaped display with two indicators per
rod is provided. Onesof these indicators will show, at the
operator's option, either the rods in the active group that
can be inserted or those that can be withdcawn. The second
indicator, independently controlled,-can show the rods that
are bypassed, and which rods belong to the active group or
which rods- are full-in (the " active" group is the group within
the selected sequence that contains the selected rod). In
addition to the outputs described, the RSCS has numerous
displays on the_ hardware for maintenance and surveillance
assistance.

The following is a discussion of the system equipment:

1. Rod Pattern Controller (RPC)

The RPC is a hardwired controller that contains all of the
logic and pattern data necessary to determine permitted rod
motion, either insert of withdrawal, for all rods. The RPC
maintains a complete set of rod positions which is updated
continuously from the rod position information system. Baseds

)_ on.this input data and the wired-in logic rules, the RPC will,

continuously generate insert and withdrawal permission data. ;

From the selected rod identification input it will generate
insert and withdrawal inhibit outputs for the selected rod.

In the event of missing position data for a given rod
(identified by a fault code at the input), the RPC will apply
rod movement inhibits for all rods. This may be cleared in
one of two ways. First, if it corresponds to a one-notch
position only, a substitute position may be entered (from the
substitute position generator). The rod with the fault may
then be driven one additional notch. If the fault remains,
the rod may then be bypassed, provided all of the technical
specification criteria are met, by setting up bypass controls
behind a keylocked cover. A bypassed rod may be left where it
is or driven in. It may not be driven out.

2. Substitute Position Generator

The substitute position generator (SPG) is a set of electronics
that uses the position data from RPIS, the identity of the
selected rod, the rod driving signals te generate the next
expected position of the rod being driven.

1

g- If the rod has valid data at the next position, those data are

(Sj read and the projected data are dumped. If the position data,

:

7.7-41

. __



-
.-

WNP-2 AMENDMENT NO. 10
July 1980

O
are missing at the next rod position, the projected data can
be inserted by the operator into the RPC to be used in place
of the missing rod position data. At this point, the rod
movement is restricted to the notch drive mode. If data are
still missing after the next rod movement, a rod block will be
applied and that rod must be bypassed in order to make further
rod movements.

3. Operator Display

The operator's display is a small front panel mounted unit
that includes readouts and controls necessary for normal
operation of the RSCS. It includes individual indicators for
rod inhibits, modes, and a numeric display of the position
that will be substituted when a substitution is called for.
In addition to these system status indicators, individual
rod status indicators are available as described above.
The operator's display also includes the control switches to
select rod displays; RSCS sequence, and to enable substitute
position (projected data) entry to the RPC.

4. Tester

The tester is a built-in test fixture which, when manually
started, will generate input test signals and monitor the rod
inhibit outputs. The tester will go through a sufficient set
of input combinations and sequences to exercise all of the
critical logic elements in the RSCS. This will be an off-line
test, but will not require any disconnecting of the hardware.

5. Bypassed Rod Identifier

The bypassed rod identifier is a set of logic hardware with
input switches on a circuit card which can be set up to iden-
tify a specific rod (one set of switches per bypassed rod) to
be bypassed with respect to the RSCS. There will be 20 cards
maximum capacity meaning 20 rods maximum limited by hardware.
The actual limit under any given operating condition is
controlled by the technical specifications.

Refer to 4.3.2.6, " Control Rod Patterns and Reactivity
Worths," for a description of the permissible control rod
withdrawal sequences.

All signals leaving or entering the RSCS and/or RPIS will be
buffered to minimize the chance of an event outside these sub-
systems feeding back into and disabling the RSCS capability to
apply rod blocks.
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This system is designed to meet the environmental conditions
described-in Table 3.11-4 for the control room.

The RSCS is designed primarily to mitigate the consequences of
the postulated rod _ drop accident, which analysis shows to be
of no concern at-power levels in' excess of 20% rated thermal

. power. Mitigation is achieved by constraining control rod
movements by the operator to pre-determined patterns and
sequences which ensure that control rods of high worth are not
obtained below the 20% power level. The design criterion is
that' any potential rod drop accident should not result in fuel
rod enthalpies in excess of 280 cal /g. Over the operating
ranges of power level and fuel exposure, the resultant fuel
rod enthalpy is a function of several parameters, of which
control rod worth is the most significant and controllable.

To meet the 20% rated power level requirement, the RSCS is
required to be in operation during reactor startup and shut-
down between 0 and a nominal 30% rated thermal power. 'The
RSCS function is supported by the redundant action of the Rod
Worth Minimizer (RWM), which is programmed to permit only the
same rod patterns and sequences as prescribed for the RSCS.
While the startup or shutdown of the reactor may continue
without the RWM when a second licensed operator is present to4

! check rod movements, the RSCS must be operable at all times
over the prescribed power range (0-30%). For example, the
reactor may not be started up (rods pulled) if the RSCS is
inoperable, and if the RSCS fails during startup or shutdown
(0-30%)-power, rods may be moved only by scramming the
reactor.

Control rod drives may have to be declared inoperable for
various reasons as defined in the technical specifications,
and this in turn leads to restrictions on the position and use
of such rods. The RSCS is designed to be compatible with
these restrictions and has facilities for the bypassing of
inoperable control rods.

7.7.1.12 Loose Parts Detection System (LPDS) -

Instrumentation and Controls

a. LPDS Function

The loose parts detection system monitors the reactor vessel
forfthe presence of internal loose parts. Internal movement
of components or core vibration of internals is not required
to be-monitored by this equipment.

Ov
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b. LPDS Operation

The loose parts detection sensors are mounted on the exterior
of the primary coolant system and located at natural collec-
tion points where loose parts will most likely impact. During
startup and normal plant operation the LPDS is on line to pro-
vide visual and audio information to the operator. Also, this
data is recorded on magnetic tape for detailed analysis at a
later date and to provide a startup base line signature of
various pumps and valves to be used for comparative analysis.
LPDS schematic arrangements are shown in Figure 7.7-15 (LPDS
P&ID).

7.7.1.13 Refueling Interlocks - Instrumentation and Controls

a. Refueling Interlocks Function

The purpose of the refueling interlocks is to restrict the
movement of control rods and the operation of refueling
equipment. This rein-forces operational procedures that pre-
vent the reactor from becoming critical during refueling
operations.

b. Refueling Interlocks Operation

The refueling interlocks circuitry senses the condition of the
refueling equipment and the control rods to prevent the move-
ment of the refueling equipment or withdrawal of control rods
(rod block). Redundant circuitry is provided to sense the
following conditions:

1. All rods inserted

2. Refueling platform positioned near or over
the core

3. Refueling platform hoists fuel-loaded (fuel
grapple, frame-mounted hoist, trolley-mounted
hoist)

4. Service platform hoist fuel-loaded, and

5. Reactor Mode Switch in " Refuel" position.

The indicated conditions are combined in logic circuits to
satisfy all restrictions on refueling equipment operations and
control rod movement (Figure 7.7-3). A two-channel circuit
indicates that all rods are in. The rod-in condition for each
rod is established by the closure of a magnetically operated
reed switch in the rod position indicator probe. The rod-in
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-switch must be closed.for each rod before the all-rods-insignal is generated. 'Both channels must indicate
"all-rods-in" to allow refueling equipment to be used.
During refueling operations, no more than one control rod is
permitted'to be withdrawn; this is enforced by a redundant
logic circuit that uses the all-rods-in signal and a rod
selection signal'from the reactor manual control system to
prevent the selection-of a'second rod for movement with any
other rod-not fully inserted. Control rod withdrawal is pte-
vented by comparison between the A and B portions of the RMCS
for rod position with a subsequent rod withdrawal block if-

necessary. The simultaneous selection of two~ control rods is
prevented by-the interconnection arrangement of the select
pushbuttons. With the mode switch in the REFUEL position, the
circuitry prevents the withdrawal of more than one control rod
and the movement of the loaded refueling platform over the
core with any control rod withdrawn.

-

Operation of refueling equipment is prevented by interrupting
the power supply to the equipment. The refueling platform is
provided with two mechanical switches attached to the
platform, which are tripped open by a long, stationary ramp
mounted adjacent to the platform rail. The switches open
before the platform or any of its hoists are physically

- \- located over the reactor vessel to indicate the approach of
the platform toward its position over the core.

Load cell readout is provided for all hoists. Indicators
display given hoist loads directly to the operator. Load
sensing is by hydraulic load cells that use demineralized
water as the operating fluid. Associated interlock and load
functions are performed by pressure switches that sense the
pressure generated by'the hydraulic load cells.

The three hoists on the refueling platform and the hoist on
the service platform are provided with switches that open when'

the hoists are fuel loaded. The switches open at a load
weight that is lighter than that of a single fuel assembly.
This indicates when fuel is loaded on any hoist.
A bypass for the service platform hoist load interlock ic
provided. When-the service platform is no longer needed, its
power plug is removed. This de-energizes the power supply to tthe hoist. .The platform can then be moved away from the core.
De-energizing the hoist power supply opens the hoist load
switches'and gives a false indication that the hoist is
loaded. This indication prevents control rod withdrawal with

f~}1 the mode switch in the STARTUP or REFUEL positions. A bypass
s_
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plug allows control rod movement in this situation. The
bypass plug is physically arranged to prevent the connection
of the service platform power plug unless the bypass plug is
removed.

The rod block interlocks and refueling platform interlocks
provide two independent levels of interlock action. The
interlocks which restrict operation of the platform hoist and
grapple provide a third level of interlock action since they
would be required only after a failure of a rod block and
refueling platform interlock.

In the refueling mode, the control room operator has an indi-
cator light for " Refueling Mode Select Permissive" whenever
all control rods are fully inserted. He can compare this
indication with control rod position data from the computer as
well as control rod in-out status on the full core status
display. Whenever a control rod withdrawal block situtation
occurs, the operator receives annunciation and computer logs
of the rod block. The operator can compare these outputs with
the status of the variable providing the rod block condition.
Both channels of the control rod withdrawal interlocks must
agree that permissive conditions exist in order to move
control rods; otherwise, a control rod withdrawal block
occurs. Failure of one channel may initiate a rod withdrawal
block, and will not prevent application of a valid control rod
withdrawal block from the remaining operable channel (see
Table 7.7-3).

In terms of refueling platform interlocks, the platform opera-
tor has analog type readout indicators for the platform x-y
position relative to the reactor core.

The position of the grapple is shown in a digital indicator
immediately below the platform position indicators. Analog
load cell indications of hoist loads are given for each hoist
by locally mounted indicators. Individual pushbutton and
rotary control switches are provided for local control of the
platform and its hoists. The platform operator can imme-
diately determine whether the platform and hoists are
responding to his local instructions, and can, in conjunction
with the control room operator, verify proper operation of
each of the three categories of interlocks listed previously.

7.7.1.14 Design Differences

Refer to Table 7.7-2 for a list of Instrumentation and Control
system designs and their similarity to designs of other
nuclear power plants.

O
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.7.7.2 ANALYSIS

Reter to the safety evaluations in Chapter 15 and Appendix A
of Chapter 15. Chapter 15 shows that the systems described
in 7.7 are not utilized to provide any design basis accident
safety function. Safety functions are provided by other
systems.

Chapter 15 also evaluates all credible control system failure
modos, the effects of those failures on plant functions, and
the response 'of various safety-related systems to those
failures.

The major plant control systems described above have no direct
interface with any safety-related systems and, thus, con trol,

' system failures, other than those described in Chapter 15,
have no effect on the safety-related systems.

O

.
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TABLE 7.7-1

DESIGN AND SUPPLY RESPOUSIBILITY OF PLANT
CONTROL SYSTEMS

GE GE B&R OTHERS
DESIGN SUPPLY DESIGN SUPPLY

Reactor Vessel X X
Instrumentation

Reactor Manual Control System X X

Recirculation Flow Cor. trol X X
System

Feedwater Control System X X X X

Press. Regulator & Turbine X X
Generator System

Neutron Monitoring System

SRM X X
RBM X X
TIP X X

Process Comp. & RWM X X

Rod Sequence Control System X X

Loose Parts Detection System X X

Refueling Interlocks X X

O
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TABLE 7.7-2

SIMILARITY TO LICENSED REACTORS
|

Plants Applying for or j
Instrumentation and Having Construction Per- Similarity
Controls (System) mit or Operating License of Design-

(1) Neutron Monitoring System
(TIP, SRM, RBM) LaSalle Identical

(2) Refueling Interlocks LaSalle Identical

(3) Reactor Manual Control
System Zimmer-1 Identical

(4) Reactor Vessel - Instru-
mentation Zimmer-1 Identical

(5) Recirculation Flow-
Control System Zimmer-1 Identical

(6). Feedwater Control System Zimmer-1 Identical

(7) Pressure Regulator'and
Turbine-Generator System Zimmer-1 Identical

(8) Rod Sequence Control
.

System Zimmer-1 Identical
3

(9) Refueling Interlocks Zimmer-1 Identical

(10) Process Computer (RWM) Vermont Yankee See Note 1
& subsequent #

plants

(11) Loose Parts Detection None -

System

Note 1:

A General Electric Model 4010 process computer is used on this plant instead of
a mndel 4020,.as'used on Vermont Yankee.. This difference in computer equipment
is insignificant.

O
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TABLE 7.7-3 _

REFUELING INTERLOCK EFFECTIVENESS

REFUELING SERVICE
PLATFORM REFUELING PLATFORM HOISTS PLATFORM MODESITUAT|ON POSITlON 1fW FFH" FG* HOIST CONTROL RODS SWlTCH ATTEMPTS RESULT

l. Not near core UL' UL" UL' UL" All rods in Refuel Move refueling tb restrictions
platform over core

2. tbt near core UL UL UL UL All rods in Refuel Withdraw rods Cannot withdraw more
than one rod

3. tbt near core UL UL UL UL One rod withdrawn Refuel Move refueling tb restrictions
platform over core

4. tbt near core Any hoist loaded or FG not fully up UL One rod withdrawn Refuel Mc re ref ueling Platform stopped be-
p'atform over core fore over core

5. tbt near core UL UL UL UL One rod withdrawn Refuel Move ref ueling F eatform stopped be-
platform over core fore over core

6. Over core UL UL UL UL All rods in Refuel Withdraw rods Cannot withdraw more
y than one rod
.

a 7. Over core Any hoist loaded or FG not f ully up All rods in Refuel Withdraw rods Rod blockI

$ 8. tbt near core UL UL UL L' All rods in Refuel Withdraw rods Rod block
9. tbt near core UL UL UL L All rods in Refuel Operate serviced ib restrictions

platform holst

10. tbt near core UL UL UL L One rod withdrawn Refuel Operate service Holst operation
platform hoist prevented

it. tbt near core UL UL UL UL All rods in Startup Move ref ueling Platform stopped be-
platform over core fore over core

12. Not near ccre UL UL UL L AlI rods in Startup Operate service ib restletions
platform hoist

13, tbt near core UL UL UL L One rod withdrawn Star +up Operate serviced Holst operation
platform holst prevented

14. tbt near core UL UL UL L All rods in Startup Withdraw rods Rod block h
E15, Ibt near core UL UL UL UL All rods in Startup Withdraw rods ib restrictions Mg

16, Over core UL UL UL UL AlI rods in Startup Withdraw rods Rod block [hwz17. Any Any Any Any cond ition, Startup Turn mode switch Scram OHcondition condition reactor to RUN
not at power

" TMH - Trolley Mounted Holst FMH - Frame Fbunted Holst FG - Fuel Grapple UL - Unloaded * ' L - Fuel Loaded
H
O
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TABLE 7.7-4

SRM SYSTEM TRIPS

TRIP FUNCTION NORMAL SETPOINT TRIP ACTION

SRM upscale (high) 105 c/s Rod block, amber light
or display annunciator.

SRM instrument (See Note) Rod block, amber light
inoperative display annunciator.

Detector Retraction 100 c/s Bypass detector full-in
limit switch when above
present limit, annunciator,
green light display, green
light display, rod block when
below preset limit with IRM
range switch on first two
ranges.

SRM period 50 sec. Annunciator, ambar light
s display.

% SRM downscale 3 c/s Rod block, annunciator,
white light display.

SRM bypassed White light display.

Note: SRM is inoperative if module interlock chain is broken.
OPERATE-CALIBRATE switch is not in OPERATE position or
detector polarizing voltage is below 300V.

!

l
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TABLE 7.7-5

RBM SYSTEM TRIPS

TRIP FUNCTION NOMINAL SETPOINT TRIP ACTION

RBM upscale (high) R(.66 Flow + 41%) normal Rod block, annunciator,
amber light display

R(.66 Flow + 33%) intermediate

R(.66 Plow + 25%) low
RBM inoperative (See note) Rod block, annunciator,

amber light display

RBM downscale 5/125 Full Scale Rod block, annunciator,
white light display

;J RMB bypassed Manual switch or peripheral White light display
w rod selected or APRM refer-
& ence below 30%
w

Note: RBM is inoperative if module interlock chain is broken, OPERATE-CALIBRATE
switch is not in OPERATE position, less than 50% of available LPRM
signals are above 3% threshold, or internal logic self-test circuits
indicate trouble.
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AMENDMENT N0. 10
July 1980 1

(') |
N]

TURBINE
PRESSURE

lf

> [v PR ESS. STEAM
> REG - LINEj NO.1 COMP

h

PRESSURE REGULATOR
SET POINT 1 + BIAS HIGH 125 __ _ _ y

VALUE _,,

PRESSUR E
go - [' 1

GATE
TURBINE CIRCUlT

TO BYPASS
d VALVES

> [v PR ESS. STEAM
> REG - LINEj NO. 2 COMP LOW

h
GATE

PRESSURE REGULATOR CIRCUlf TO T RBINE
SET POINT 2 + BIAS

VALVES

10% BI AS
(5 TO 15% R ANGE)

TURBINE
1 SPEED LOAD

ED L ^,) SET POINT
ROLS

d
V

TURBINE SPEED
E

BIAS (ESTABLISHED NOM
10% OFFSET BETWEEN

GOVERNOR OUTPUT AND
LOAD DEMAND PRESSURE REGULATOR

LOAD y
DEMAND

[E
OUTPUT LIMITER PRESSURE ERRORp

(ADJUSTABLE SJT POINT g
50 TO 40 psi) ADJUSTOR EQUIVALENT LOAD

v

PART OF ISOLATION
REACTOR AMPLIFIER

RECIRCULATION { ]
-----

p - - } --] TO THE MAGNITUDE OF THE| g NOTE: THE HIGH AND LOW VALUE
GATE TERMINOLOGY REFERSg g

| | TO REACTOR
| INPUT SIGN AL TO THE GATE| RECIRCULATION

I | | | CIRCUIT UNDER NORMALSYSTEM

{__ j OPERATING CONDITIONS.

L ._. __ _ __ .Jn

fv)

WASHINGTON PUBLIC POWER SUPPLY SYSTEM SIMPLIFIED DIAGRAM, TURBINE PRESSURE FIGURE

NUCLEAR PROJECT NO. 2 AND SPEED LOAD CONTROL REQUIREMENTS.' 7.7-9
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AMENDMENT NO. 10
July 1980

O
l'd

ON - LIMITS

130 - 20.29 22.23

--

20.21 28.21

125 -

.s

120 -
B

4 c
E
2
- A

O s
.

115 - D

E

110 -

ROD BLOCK LINE

A NONE FAILED
105 - B 20.21

C 28.21
D 23.29
E 23.29 AND 20.21

l I | | | | | | | ;100
O 1 2 3 4 5 6 7 8 9 to 11 12

- CONTROL ROD POSITION (FT WITHDR AWN)

WASHINGTON PUBLIC POWER SUPPLY SYSTEM RBM RESPONSE TO CONTROL R0D MOTION FIGURE

NUCLEAR PROJECT N0. 2 (CHANNEL A AND C). 7.7-11
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AMENDMENT NO. 10July 1980

13s

ON-LIMITS

1

130 - 20.29 28.29

A NONE FAILED
B 20.21

C 28.21

D 28.29

|
20.21 28.21

125 -

1

'

1

i

|
B

120 -

$ C
@
E A
g

1

O !
115 -

D

-

E

* -

ROD BLO K Lg-

105 -

! I I | | | | | | |
100

0 1 2 3 4 5 6 7 8 9 10 11 12

CONTROL ROD POSITION (f t WITHDRAWN)

i

%

WASHINGTON PUBLIC POWER SUPPLY SYSTEM RBM RESPONSE TO CONTROL R00 MOTION FIGURE

NUCLEAR PROJECT N0. 2 CHANNELS B AND D 7.7-12
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TABLE 15.6-13

LOSS-OF-COOLANT ACCIDENT

(DESIGN BASIS ANALYSIS)

ACTIVITY AIRBORNE lN PRIMARY CONTAINENT (CUR!ES)

ISOTOPE- 1 MIN 30 MIN Im 2m 4m 8 HR 12 m. I DAY 4 DAY 30 DAY

l-131 2.2E 07 2.2E 07 2.2E 07 2.2E 07 2.lE 07 2.lE 07 2.lE 07 2.0E 07 1.5E 07 1.6E 06
I-132 3.3E 07 2.8E 07 2.4E 07 1.8E 07 9.8E 06 2.9E 06 8.6E 05 2.3E 04 7.1 E-06 0.
1-133 - 4.9E 07 4.8E 07 4.7E 07 4.5E 07 4.3E 07 3.7E 07 3.3E 07 2.2E 07 2.0E 06 l.9E-03
1-134 5.6E 07 3.6E 07 2.6E 07 1.2E 07 2.4E 06 1.0E 05 4.2E 03 3.2E-01 0. O.

i 1-135 4.4E 07 .4.2E 07 4.0E 07 3.6E 07 2.9E 07 1.9E 07 1.2E 07 3.5E 06 1.8E 03 0.

TOTAL 2.0E 08 1.8E 08 1.6E 08 1.3E 08 1.1E 08 8.0E 07 6.7E 07 4.5E 07 1.7E 07 f.6E 06
'

ui Kr-83m 1.4E 07 1.2E 07 9.9E 4 6.8E 06 3.2E 06 7.2E 05 1.6E 05 f.8E 03 3.4E-09 0.-*

m Kr-85m 4.5E 07 4.2E 07 3.8E 07 3.3E 07 2.4E 07 1.3E 07 7.0E 06 1.lE 06 1.5E 01 0.
[ Kr-85 1.4E 06 f.4E 06 f.4E 06 1.4E 06 1.4E 06 f.4E 06 1.4E 06 f.4E 06 1.4E 06 1.4E 06m Kr-87 8.OE 07 6.lE 07 4.7E 07 2.7E 07 9.0E 06 1.0E 06 1.lE 05 1.6E 02 0. O. |Kr-88 1. l E 08 9.8E 07 8.6E 07 6.7E 07 4.lE 07 1.5E 07 5.7E 06 2.9E 05 5.lE-03 0.

Kr-89 1.lE 08 1.9E 05 2.6E 02 4.9E-04 0. O. O. O. O. O.
Xe-131m 9.0E 05 9.0E 05 9.0E 05 8.9E 05 8.9E 05 8.8E 05 8.7E 05 8.5E 05 7.1E 05 1.6E 05
Xe-133m 4.8E 06 4.8E 06 4.7E 06 4.7E 06 4.5E 06 4.3E 06 4.lE 06 3.5E 06 1.4E 06- 4.3E 02
Xe-133 1.9E 08 I.9E 08 1.9E 08 1.9E 08 f.9E 08 1.9E 08 1.8E 08 f.7E 08 f.lE 08 3.8E 06
Xe-135m 5.lE 07 1.4E 07 3.6E 06 2.3E 05 1.0E 03 1.9t!-02 3.7E-07 C. O. O.
Xe-135 1.9E 08 1.8E 08 1.7E 08 f.6E 08 1.4E 08 1.0E 08 7.5E 07 3.0E 07 1.3E 05 O.
Xe-137 1.5E 08 7.8E 05 3.5E 03 6.8E-02 2.6E-l1 0. O. O. O. O, q
Xe-138 1.6E 08 3.8E 07 8.8E 06 4.7E 05 1.3E 03 1.lE-02 8.8E-08 0. O. O. $g

<zTOTAL NG l.lE 09 6.5E 08 5.7E 08 4.9E 08 4.lE 08 3.2E 08 2.8E 08 2.lE 08 1.2E 08 5.4E 06 U

wk-
g

-z
o8-

z
.O

O

-__ _____________ ___________________ - - - - ____ _ ____



TABLE 15.6-14

LOSS-OF-COOLANT ACCIDENT

(Dr$1GN BASIS ANALYS Q

TOTAL ACTIVITY RELEASE TO ENVIRONMENT (CLRIES)

ISOTOPE I MIN 30 MIN Im 2m 4m 8m 12 IR I DAY 4 DAY 30 DAY

l-131 1.8E 00 5.3E 01 1.1E 02 2.1E 02 4.6E 02 9.5E 02 1.4E 03 2.9E 03 1.0E 04 3.?E 04' l-132 2.7E 00 7.4E Of 1.4E 02 2.4E 02 4.0E 02 5.3E 02 5.7E 02 5.8E 02 5.8E 02 5.82 02
1-133 3.9E 00 1.2E 02 2.3E 02 4.6E 02 9.7E 02 1.)E 03 2.7E 03 4.6E 03 8.0E 03 8.4E 03
1-134 4.6E 00 1.1E 02 1.9E 02 2.8E 02 3.4E 02 3.6E 02 3.6E (2 3.6E 02 3.6E 02 3.6E 02
1-135 3.6E 00 1.0E 02 2.0E 02 3.9E 02 7.6E 02 1.3E 03 1.7E 03 2.2E 03 2.4E 03 2.4E 03

TOTAL 1.6E Q1 4.6E 02 8.7E 02 1.6E 03 2.9E 03 5.0E 03 6.7E 03 1.1E 04 2.2E 04 4.3E 04

Kr-83m 5.0E 01 1.4E 03 2.5E 03 4.3E 03 7.2E 03 9.3E 03 9.7E 03 9.8E 03 9.8E 03 9.8E 03
Kr-85m 1.6E 02 4.6E 03 8.8E 03 1.6E 04 3.4E 04 5.6E 04 6.8E 04 7.9E 04 8.2E 04 8.2E 04

F" Kr-85 5.0E 00 1.5E 02 3.0E 02 6.0E 02 1.5E 03 3.2E 03 5.0E 03 1.0E 04 4.1E 04 2.9E 05
[" Kr-87 2.8E 02 7.5E 03 1.3E 04 2.1E 04 3.1E 04 3.5E 04 3.6E 04 3.6E 04 3.6E 04 3.6E 04
as Kr-88 3.9E 02 1.IE 04 2.1E 04 3.7E 04 7.0E 04 1.0E 05 1.1E 05 1.2E 05 1.2E 05 1.2E 05
i Kr-89 4.3E 02 2.2E 03 2.2E 03 2.2E 03 2.2E 03 2.2E 03 2.2E 03 2.2E 03 2.25 03 2.2E 03

#5 Xe-131m 3.2E 00 9.5E 01 1.9E 02 3.8E 02 9.3E 02 2.0E 03 3.1E 03 6.3E 03 2.3E 04 9.0E 04C) Xe-133m 1.7E 01 5.0E 02 1.0E 03 2.0E 03 4.8E 03 1.0E 04 1.5E 04 2.9E 04 8.0E 04 1.1E 05
Xe-133 6.8E 02 2.0E 04 4.1E 04 8.2E 04 2.0E 05 4.3E 05 6.6E 05 1.3E 06 4.4E 06 1.0E 07
Xe-135m 1.9E 02 3.lE 03 3.9E 03 4.2E 03 4.2E 03 4.2E 03 4.2E 03 4.2E 03 4.2E 03 4.2E 03
Xe-135 6.5E 02 1.9E 04 3.8E 04 7.3E 04 1.6E 05 3.1E 05 4.2E 05 6.0E 05 7.2E 05 7.2E 05
Xe-137 5.7E 02 3.4E 03 3.4E 03 3.4E 03 3.4E 03 3.4E 03 3.4E 03 3.4E 03 3.4E 03 3.4E 03
Xe-138 5.7E 02 9.1E 03 I.lE 04 1.2E 04 1.2E 04 1.2E 04 1.2E 04 1.2E 04 1.2E 04 1.2E 04

TOTAL NG 4.0E 03 8.3E 04 1.5E 05 2.6E 05 5.3E 05 9.8E 05 1.3E 06 2.2E 06 5.5E 06 1.2E 07

38 38
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WNP-2 AMENDMENT NO. 10
July'1980

0
TABLE 15.6-15

LOSS-OF-COOLANT ACCIDENT

(DESIGN BASIS ANALYSIS)

ACTIVITY RELEASED IN ENVIRONMENT (CURIES) VIA MSIV-LCS ONLY
1

ISOTOPE 4 HR ~ 8 HR 12 HR 1 DAY 4 DAY 30 DAY

I-131 4.1E 01 1.2E 02 2.OE 02 4.4E J2 1.7E 03 5.2E 03
I-132 2.6E 01 4.8E 01 5.4E 01 5.7E 01 5.7E 01 5.7E 01
I-133 8.5E 01 2.4E 02 3.7E 02 6.8E 02 1.3E 03 1.3E 03
I-134 1.1E 01 1.4E 01 1.4E 01 1.4E 01 1.4E 01 1.4E 01
I-135 6.2E 01 1.5E 02 2.1E 02 3.0E 02 3.3E 02 3.3E 02

TOTAL 2.3E 02 5.8E 02 8.6E 02 1.5E.03 3.3E 03 7.0E 03
i

,

Kr-83m 9.2E 02 1.6E 03 1.7E 03 1.8E 03 1.8E 03 1.8E 03
Kr-85m 5.5E 03 1.2E 04 1.6E 04 2.0E 04 2.1E 04 2.1E 04
Kr-85 2.7E 02 8.2E 02 1.4E 03 3.0E 03 1.3E 04 9.5E 04
Kr-87 3.2E 03 4.6E 03 4.8E 03 4.8E 03 4.8E 03 4.8E 03

I Kr-88 1.0E 04 2.0E 04 2.4E 04 2.6E 04 2.6E 04 2.6E 04
Kr-89 3.6E-09 3.6E-09 3.6E-09 3.6E-09 3.6E-09 3.6E-09
Xe-131m 1.7E 02 5.1E 02 8.5E 02 1.8E 03 7.2E 03 2.9E 04*

Xe-133m 8.9E 02 2.6E 03 4.2E 03 8.6E 03 2.4E 04 3.5E 04
Xe-133 3.7E 04 1.1E 05 1.8E 05 3.8E 05 1.4E 06 3.3E 06
Xe-135m 8.3E 00 8.3E 00 8.3E 00 8.3E 00 8.3E 00 8.3E 00.

Xe-135 2.9E 04 7.4E 04 1.1E 05 1.7E 05 2.0E 05 2.0E 05
Xe-137 6.1E-07 6.1E-07 6.1E-07 6.1E-07 6.1E-07 6.1E-07
Xe-138 1.5E 01 1.6E 01 1.6E 01 1.6E 01 1.iF 01 1.6E 01

TOTAL NG 8.7E 04 2.3E 05 3.4E 05 6.2E 05 1.7E 06 3.7E 06
1

|

|

i

!

j

O l

15.6-41
1
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WN P- 2 AMENDMENT NO. 9
April 1980

TABLE 15. 6-16

LOSS-OF-COOLANT ACCIDENT

(DESIGN BASIS ANALYSIS)

RADIOLOGICAL EFFECTS

1. Total Effect (Including MSIV-LCS Leakage)

WHOLE BODY THYROID
DOSE (REM) DOSE (REM)

Exclusion Area
(1950M - 2 hr) 2.54 12.0

Low Population Zone
(4827M - 30 days) 2.78 33.7

2. Effects from MSIV-LCS Only

WHOLE BODY THYROID
DOSE (REM) DOSE (REM)

Low Population Zone 0.57 4.86
(4827M - 30 days)

O
15.6-42
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WNP-2 I

TABLE 15.6-17-

ISOTOPIC SPIKING ACTIVITY
4

ISOTOPE THE 95th CUMULATIVE PROBABILITY
NAME SPIKING ACTIVITY (Ci/ Bundle)

I-131 2.14

I-132 3.21-,

I-133 5.03

I-134 5.44

I-135 4.79

4

Kr-83m 9.04 - 1*
'

Kr-85m 2.23 + 0
Kr-85 4~.70 - 1

Kr-87 4.33 + 0

Kr-@8 6.12 + 0
Kr-89 7.96 + 0

(> Xe-131m 6.60 - 2
Xe-133m 3.26 - 1

*

Xe-133 1.16 + 1
- Xe-135m 1.80 + 0
Xe-135 1.10 + 1
Xe-137 1.05 + 1
Xe-138 1.06 + 1

:
.

' ~1* 9.04 - l = 9.04 x 10
'

i

O
.

15.6-43-
_ _

,
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WNP-2 AMENDMENT NO. 10
July 1980

0
TABLE 15.6-18

LOSS-OF-COOLANT ACCIDENT

(REALISTIC ANALYSIS)

'IOTAL ACTIVITY AIRBORNE IN THE CONTAINMENT (CURIES)

ISOTOPE 1 MIN 1 HR 2 HRS 8 HRS 1 DAY 4 DAYS 30 DAYS

I-131 8.73E 01 8.70E 01 8.66E 01 8.48E 01 8.01E 01 6.18E 01 6.57E 00
| I-132 1.36E 02 1.01E 02 7.45E 01 1.21E 01 9.38E-02 2.94E-11 0.

I-133 2.08E 02 2.02E 02 1.95E 02 1.60E 02 9.37E 01 8.46E 00 7.99E-09
I-134 2.31E 02 1.06E 02 4.79E 01 4.14F-01 1.30E-06 0. O.
I-135 2.01E 02 1.81E 02 1.63E 02 8.6iE 01 1.61E 01 8.23E-03 0.

TOTAL 8.63E 02 6.76E 02 5.67E 02 3.44E 02 1.90E 02 7.02E 01 6.57E 00

Kr-83m 6.86E 02 4.75E 02 3.27E 02 3.46E 01 8.65E-02 1.63E-13 0.
Kr-85m 1.70E 03 1.46E 03 1.25E 03 4.95E 02 4.16E 01 5.90E-04 0.
Kr-85 3.74E 02 3.74E 02 3.74E 02 3.74E 02 3.74E 02 3.74E 02 3.72E 02
Kr-87 3.28E 03 1.91E 03 1.11E 03 4.15E 01 6.55E-03 Q. O.
Kr-88 4.65E 03 3.65E 03 2.85E 03 6.44E 02 1.22E 01 2.14E-07 0.
Kr-89 4.88E 03 1.15E-02 2.19E-08 0. O. O. O.
Xe-131n 5.04E 01 5.03E 01 5.02E 01 4.95E 01 4.76E 01 4.00E 01 8.90E 00

| Xe-133m 2.49E 02 2.46E 02 2.43E 02 2.25E 02 1.82E 02 7.17E 01 2.22E-02
Xe-133 8.82E 03 8.78E 03 8.73E 03 8.45E 03 7.74E 03 5.21E 03 1.72E 02

|
Xe-135m 1.31E 03 9.06E 01 5.98E 00 4.95E-07 0. O. O.
Xe-135 8.36E 03 7.77E 03 7.20E 03 4.57E 03 1.36E 03 5.85E 00 0.
Xe-137 6.69E 03 1.58E-01 3.10E-06 0. O. O. O.
Xe-138 7.74E 03 4.34E 02 2.32E 01 5.35E-07 0. O. O.

TOTAL 4.88E 04 2.52E 04 2.22E 04 1.49E 04 9.76E 03 5.71E 03 5.52E 02

|

|

O
15.6-44
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TABLE 15.6-19

LOSS-OF-COOLANT ACCIDENT

(REALISTIC ANALYSIS)
{
l

TOTAL ACTIVITY RELP'S_E TO ENVIRONMENT (CURIES)
{
1

ISOTOPE 1 MIN 1 HR 2 HRS 8 HRS 1 DAY 4 DAYS 30 DAYS
|I-131 3.79E-06 2.59E-04 5.17E-G4 2.12E-03 6.17E-03 2.18E-02 6.89E-02 |I-132 5.80E-06 5.71E-04 6.10E-04 1.27E-03 1.39E-03 1.39E-03 1.39E-03 i

I-133 8.86E-06 6.10E-04 1.20E-03 4.47E-03 1.06E-02 1.84E-02 1.92E-02 ;I-134 9.86E-06 4.80E-04 7.33E-04 9.04E-04 9.06E-04 9.06E-04 9.06E-04 l
135 8.54E-06 5.68E-04 1.08E-03 3.34E-03 5.41E-03 5.88E-03 5.88E-03

TOTAL 3.68E-05 2.27E-03 4.11E-03 1.21E-02 2.44E-02 4.84E-02 9.63E-02

Kr-83m 2.08E-03 1.22E-01 2.05E-01 5.39E-01 5.67E-01 5.67E-01 5.67E-01Kr-85m 5.14E-03 3.33E-01 6.19E-01 2.41E 00 3.31E 00 3.38E 00 3.38E 00
Kr-85 1.25E-03 7.88E-02 1.58E-01 9.20E-01 2.76E 00 1.09E 01 7.79E 01
Kr-87 9.91E-03 5.36E-01 8.47E-01 1.83E 00 1.86E 00 1.86E 00 1.86E 00
Kr-88 1.41E-02 8.71E-01 1.55E 00 5.00E 00 5.79E 00 5.80E 00 5.80E 00
Kr-89 1.62E-02 9.44E-02 9.44E-02 1.38E-01 1.38E-01 1.38E-01 1.38E-01
Xe-131m 1.52E-04 1.06E-02 2.12E-02 1.23E-01 3.61E-01 1.32E 00 5.09E 00
Xe-133m 7.50E-04 5.21E-02 1.03E-01 5.82E-01 1.58E 00 4.19E 00 5.83E 00Xe-133 2.65E-02 1.85E 00 3.70E 00 2.12E 01 6.10E 01 2.01E 02 4.73E 02
Xe-135m 4.03E-03 9.89E-02 1.05E-01 1.55E-01 1.55E-01 1.55E-01 1.55E-01Xe-135 2.52E-02 1.70E 00 3.27E 00 1.55E 01 2.85E 01 3.40E 01 3.40E 01Xe-137 2.18E-02 1.52E-01 1.52E-01 2.22E-01 2.22E-01 2.22E-01 2.22E-01Xe-138 2.38E-02 5.50E-01 5.80E-01 8.48E-01 8.48E-01 8.48E-01 8.48E-01

TOTAL 1.51E-01 6.45E 00 1.15E 01 4.94E 01 1.07E 02 2.65E 02 6.10E 02

l

|

O
<

15.6-45

_ - _ - . - - - - _ _ _ -,-
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0
TABLE 15.6-20

LOSS-OF-COOLANT ACCIDENT

(REALISTIC ANALYSIS)

ACTIVITY RELEASE TO ENVIRONMEN* (CURIES)

VIA MSIV-LCS ONLY

ISOTOPE 8 HRS 1 DAY 4 DAYS 30 DAYS

I-121 6.65E-05 1.94E-04 6.84E-04 2.15E-03
I-132 3.96E-05 4.35E-05 4.35E-05 4.35E-05
I-133 1.41E-04 3.33E-04 5.79E-04 6.04E-04
I-134 2.84E-05 2.85E-05 2.85E-05 2.85E-05
I-135 1.05E-04 1.70E-04 1.85E-04 1.85E-04

TOTAL 3.81E-04 7.68E-04 1.52E-03 3.01E-03

Kr-83m 1.69E-01 1.78E-01 1.78E-01 1.78E-01
Kr-85m 7.56E-01 1.04E 00 1.06E 00 1.06E 00
Kr-85 2.89E-01 8.67E-01 3.46E 00 2.51E 01
Kr-87 5.76E-01 5.83E-01 5.83E-01 5.83E-01
Kr-88 1.57E 00 1.82E 00 1.82E 00 1.82E 00
Kr-89 4.32E-02 4.32E-02 4.32E-02 4.32E-02
Xe-131m 3.86E-02 1.14E-01 4.16E-01 1.63E 00
Xe-133m 1.83E-01 4.96E-01 1.32E 00 1.84E 00
Xe-133 6.67E 00 1.92E 01 6.35E 01 1.50E 02
Xe-135m 4.85E-02 4.85E-02 4.85E-02 4.85E-02
Xe-135 4.86E 00 8.95E 00 1.07E 01 1.07E 01
Xe-137 6.96E-C2 6.96E-02 6.96E-02 6.96E-02
Xe-138 2.66E-01 2.66E-01 2.66E-01 2.66E-01

TOTAL 1.55E 01 3.36E 01 8.34E 01 1.94E 02

: till
1

15.6-46
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|- TABLE 15.6-21

LOSS-OF-COOLANT ACCIDENT'

(REALISTIC ANALYSIS)

! RADIOLOGICAL EFFECTS
i- !

WHOLE BODY THYROID
,

DOSE (REM) DOSE (REM)

Exclusion Area
(1950 Meters) 1.07E-04 3.03E-05

i

Low Population Zone !

; -(4827-Meters) 1.18E-04 7.49E-05 *

,

!

'!

t

,

s

4

0
.

15.6-47 ,

,
'

|
. _ _ _ _ . _ _ _ . . _ _ . _ . _ .. - - . _ _ . - - . _ . _ - - _ , . - - . . . . _ . . . _ . . _ _ _ _ _ . . . . _ . . . . _ . _ , - - _
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! ,When the pump is operating - at. 25% speed (15 Hz) the head provided '

' '~% .by the elevation of the~ reactor; water ~1evel above the'recircula-
h- tion pump and the jet pumps is sufficient to provide the required

NPSH. .When:the. pump is; operating.at 100% speed.(60 Hz), most:of-

the'UPSH is supplied |by:the subcooling provided by feedwater flow. .

Accurate temperature detectors are provided in the recirculation
t- lines and the steamlines (beyond the second isolation valves).

[" 'The. difference between these two readings-is a direct measurement
of the'subcooling. If the subcooling. falls below 10.loF, the
60-Hz power supplyfis tripped to the 15-Hz supply to prevent,

cavitation of the recirculation pump and jet ~ pump.,

5

The transition to 100% speed is made after thermal power is
sufficient to provide:enough feedwater subcooling to prevent flow

i ' control valve cavitation. At-this point the flow control valves
are moved to the minimum. positions and the pumps brought to 100%
speed. The 25%fto 100% speed transition is prevented by inter-

'

locks. requiring ' sufficient thermal power and the control valve in
minimum position.

During preparation for. hydrostatic tests, the nuclear system,

temperature must be raised above the vessel nil ductility tran-
sition temperature limit. -The vessel is heated by operating the
residual heat removal pumps and by core decay heat. When HPSHi

is adequate,.the recirculation pumps may be run at 100% speed,

to provide additional heat.

() Each recirculation pump is equipped with mechanical shaft seal
i assemblies. Each of these assemblies consists of two seals built
i into a' cartridge that can be readily replaced without removing

the motor from the pump. Each individual seal in the cartridgej '

.is designed!for pump design pressures so that any one seal can;

adequately limit leakage in the event that the other seal should
j fail. The; pump shaft passes through a breakdown bushing to 4

F reduce. leakage in the~ event of a gross failure of both shaft
i seals. The cavity temperature and pressure drop across each

individual' seal is monitored.

Each recirculationLpump motor is a vertical, solid-shaft,
F- . totally enclosed, air / water-cooled induction motor.- The com-

.bined rotating. inertias of the recirculation pump and motor
_

determine the :coastdown - for both the loss-of-coolant accident
and the-turbine-generator trip transients. This inertia require-
= ment is met'without a flywheel.

J
~ The pump discharge flow control valve throttles the discharge'

1 : flow of the pump.- The-recirculation loop flow rate can be
!~ changed. rapidly within the expected flow range in' response to
p rapid changes:in system demand. The maximum required valve

: actuator stroking' rate is 10%.to 11% of-full stroke per second.,

: 0
t

(? H.2.1-3
e

'

L

|-
l-

, , a. u, _ .- .a. .. . .w ._ ._..u_.- . . . _ . _ . . _ , _ _ . . _ . _ . _ _ _ _ _ _ . _ _ . . _ . _ _ . . . -
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A design objective for the recirculation system equipment is
to provide units that will not require removal from the system
for rework or overhaul. Pump casings and valve bodies are
designed for a 40-year life and will be weld?d to the pipe.
The pump drive motor, impeller, and wear rings and flow

.

control valve internals are designed for as long a life as is
practical. -Pump mechanical seal parts and the valve packing
are expected to have a life expectancy which affords con-
venient replacement during the refueling outages.
The racirculation system piping is of all-welded construction
and is designed and constructed to meet the requirements of
ASME Section III, Class I.

H.2.1.1.2 Piping and Instrumentation Diagram (P&ID)

See Figures 5.4-2a, b, and c.

H.2.1.1.3 Functional Control Diagrams

See Figure H.A-la through H.A-lh

H.2.1.1.4 Elementary Diagrams

See Table 1.7-1 Drawing No. B35-1030.

H.2.1.2 Thermal, Hydraulic, and Physical Data

H.2.1.2.1 Recirculation Loop Piping

H.2.1.2.1.1 Piping Description

a. Number of loops 2

b. General arrangement See Figures
H.2.1-1 through
H.2.1-5

c. Pump suction line nominal 24 in,
size

d. Pump discharge line nominal 24 in,
size

e. Ring header nominal size 16 in,

f. Number of risers 10

g. External riser nominal size 12 in,

h
h. Internal riser nominal size 10 in,

H.2.1-4
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' ATTACHMENT H.A. - REACTOR RECIRCULATION SYSTEM

I
DESIGN DRAWINGS l

CONTENTS

|
H.A.1 Reactor Recirculation System P&ID: Refer to |

Figures 5.4-2a,Rb, and c

H.A.2 Reactor Recirculation System Functional Control
Diagram: Refer to Figures H.A-la thru h.

H.A.3 Reactor Recirculation System, including LFMG Set,
Elementary Diagram: Refer to Table 1.7-1 Drawing
Number B35-1030

i O

:

!

.

H.A.0-i

. . . . . - . . . . . . . . . . . . _ . - . . . . , . - . - . . . . . . ..
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(
QUESTIONS REFERENCING CHAPTER 2

Section 2.2 Section 2 _.5
312.001 .360.001

360.002
Section 2.3 360.003,

360.004
372.001 360.003
372.003 362.001
372.004 362.002
372.005 362.003
372.006 362.004
372.007 362.005
372.008 362.006
372.009 362.007
372.010 362.008
372.011 362.009
372.012
372.013

i 372.014
, 372.015
' 372.017
i

Section 2.4

i 371.001
!- 371.002
. 371.003
[ 371.004

371.005
'

371.008
371.009
371.010
371.011
371.012
371.013
371.014

,

i
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QUESTIONS REFERENCING CHAPTER 3

Section 3.0 Section 3.5 (Continued)
432.001 211.015

211.023
Section 3.1 312.001

312.002,

031.001(b) 312.003
031.003 312.004
031.046

Section 3.6
Section 3.2

:- 010.002
010.003 010.012
022.040 010.014
432.002' 010.028 |,

432.003 110.001
432.004 110.002

110.003
Section 3.3 110.004

110.005
010.024 110.006

0 010.025 110.007
130.001 110.008
130.010 110.009
130.011 110.010,

110.011
|Section 3.4 110.012 l

110.013 I
010.010 110.014
031.099 110.015
130.006 110.016e

371.005 110.017
110.018

Section 3.5 110.033,

h1010.001
010.011 Section 3.7
G10.013
010.025 110.035
010.027 130.003

i010.029 130.004
022.015 130.005 |
130.002 130.006
130.012 130.008-

'211.013 130.013
211.014 130.014

: 211.015 130.015 )
,

I

l

I
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QUESTIONS REFERENCING CHAPTER 3 (Continued)
i Section 3.7 (Continued) Section 3.9 (Continued)

.130.016 110.022<

130.017 110.023.

130.018 110.024
130.019 110.025'

130.020 110.028
' 130.021 110.029

130.022 110.030
130.023 110.031
130.024 110.032
130.025 110.033
130.026 110.034
130.027 110.035
130.028 110.036
130.029 110.037
130.030
130.031
371.005 Section 3.10

Section-3.8 031.004
031.005

0 022.009 031.006
022.020 031.055
031.001(p) 031.081
031.069 110.035
110.010 110.036>

130.001 110.037
130.009
130.011 Section 3.11
130.032
130.033 010.033
130.034 031.001(u)
130.035 031.005
130.036 031.006
130.037 031.028
130.038 031.055
130.039 031.056
130.040 031.057
130.041 031.080(a)
130.042 031.081' 130.043 031.083
130.044 031.084

031.087
Section 3.9 031.108

110.019 Section 3.12
110.020

.0 110.021 130.007

1
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4 QUESTIONS REFERENCING CHAPTER 4

Section 4.2

231.001
231.002
231.003>

Section 4.3

232.002

Section 4.4

031.0082

031.080(c,d)
031.1084

; 221.001
221.002

. 221.003
;'

221.005
221.004

221.006
'

221.007

O
.

221.008
221.009
221.010
221.011
221.012
221.013-

Section 4.6
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O
QUESTIONS REFERENCING CHAPTER 5

Section 5.2 Section 5.4 (Continued)
031.009- 211.037
031.024 211.038
031.046 211.039

i 121.001 211.040 {121.002 211.041
211.002 211.042
211.003 211.043
211.004 211.044
211.005 211.045

; 211.006 211.046
211.008 211.048
211.009 ,

211.010 Section 5.5
211.048

: 423.025 211.011
. 423.026
1 432.005

Section 5.3

O 121.003
121.004.,

Section 5.4

031.001(f)
031.001(g)

.. 031.008
031.010
031.108
211.012
211.020,

211.021
211.022
211.024'

| 211.026
211.0274

211.016
-211.029
211.030,

211.031.

211.032
211.033
211.034
211.035,

*

211.036
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.

. QUESTIONS REFERENCING CHAPTER 6
-

Section 6.2 Section 6.2 (Continued)
022.001 031.069
022.002' 031.070
022.003. 031.080(a,e,f,g)
'022.004 031.088 .

022.005 222.001
022.006 222.002
022.007 222.003
022.008 222.004
022.010 312.017
022.011
022.012 Section 6.3
022.013
022.014 022.038
022.016 031.001(n)
022.017 031.001(o)
022.018 031.013
022.019 031.014
022.020 031.017

-022.021 031.018,

i 022.022 211.048
; [ 022.023 212.003
'

-

022.024 212.004
; 022.025 423.027
'

022.026
022.027 Section 6.4
022.033
022.035 312.006'
022.037 312.007
022.041 312.010
022.042 312.011
022.043
022.044 Section 6.5
022.045
022.046 022.015

*

022.047 031.001(q)
022.048- 031.011>

022.049 031.070
031.001(i) 321.003
031.001(j)
031.001(k) Section 6.6
031.001(1)
031.001(m) 022.037
031.001(p)-
031.001(q).
031.011
031.012-

' '

.
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031.089

,

a|

:

;

1

;

r

}

!
t

||0 -

.

j.-.

.

~

:;, .

!L.-...,~,,,4--.-------.
- - - - - - - - ~ ~ ~ - - - - - - - --- '- ~~



WNP-2 AMENDMENT NO. 10
July 1980

00ESTIONS REFERENCING CHAPTER 7

Section 7 Section 7.3 (Continued)
031.001(s) 031.011
031.026 031.013

031.016
Section 7.1 031.018

031.019
022.022 031.021
031.001(t) 031.027
031.020 031.028

': 031.037 031.029
-

031.041- 031.030
031.052 031.031
031.072 031.033

031.034
Section 7.2 031.035

'

031.036
0 31. 0 01 ( d) 031.037
031.001(u) 031.038
031.005 031.039,

031.016 031.040
031.018 031.0410 031.021 031.043<

031.022 031.044
031.023 031.069
031.024 031.070
031.025 031.071
031.032 031.076
031.033 031.078
031.072 031.079
0 31. 0 80 ( b,1, j ,o) 031.080(m,o,p)
031.090 031.094
031.091 031.095
031.092 031.096
031.093 031.099
'031.094 031.100
040.043 031.101

031.102
Section 7.3 031.103-

040.043
031.001(c) 040.070
031.001(g)
031.001(h) Section 7.4 |031.001(q)
031.001(r) 031.001(y)
031.001(v)' 031.001(z)
031.001(w)- 031.001(aa)

-_



_ . ._ - _ _ _ . _ _ . . . .. _ _ _ _

WNP-2 AMENDMENT NO.-10
July 1980-

.

- QUESTIONS REFERENCING CHAPTER 7- (Continucd)-
,

,

Section 7.~4 (Continued) 'Section 7.6 (Continued)
031.015' 211.008
031.040 211.009
031.041,

' 031.043 Section 7.7
031.044 '

,

'031.045 031.001(dd)
031.046 031.001(ee)*

'
031.048 031.001(ff)-

031.086 031.001(hh)
031.105 031.010
040.043 031.053'

031.054
Section 7.5 031.074,

031.075
031.025 031.085.

+

-031.047 031.088
'

040.009 031.109
031.110

Section 7.6- 321.001 i

O 022.008-
,

022.025 '
,

j 031.001(bb)
031.001(cc),

j 031.001(dd)
j 031.001(ff)
4 - 031.001(11)
1 031.022

031.050,

! 1031.051-
j 031.052

1

031.072'

031.080(n,q,r,s,t,u)
1- 031.082

031.085'
~031.088,

031.098
031.1034

031.106'
031.107-
031.112
040.043--4

211.002
- .211.004

211.006:
j "211.007|

~ '

'

. - . - _ _ _ _ - .
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WNP-2 AMENDMENT NO. 10 -

|-
, July 1980

|
ii

QUESTIONS REFERENCING CHAPTER 8

.Section.8.2,

; -

031.080(m)
-.

;

| 040.003.
'

Sect ion 8.34 .

'
i
i 031.028 !,

031.032.

1 031.054 !j' 031.080(m)
: 040.001 '

i 040.002'
040.004
.040.005
040.006

: 040.007 1

: 040.008 ,

040.010
040.021

f040.023
040.036
040.'037 |4

: 040.038 '

i 040.055.
i :

|. r

s
.

I

i

4

. I

.

1

-|

t .

:
|

! ;
e

!-
f-
.

;

4

O, ,,---,-A,-,,--,-. n, , _ , . .. _ , _ , rA,..,,v-,.v...--..-,,,n, , ,w_,,-.n-e-, ,,_,--,an,-,,,,-,,,, ,.-.,--,-_,.n,-v.,,-m.,,,-- ,,. w r q u e -, e
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WNP-2 AMENDMENT NO. 10
July 1980

O
QUESTIONS REFERENCING CHAPTER 9

Section 9.0 Section 9.5

010.016 010.007;

031.111
Section 9.1 040.011,

040.012
010.004 040.013 t

010.017 040.014 6 '

010.018 040.015
010.019 040.016
010.020 040.017
010.021 040.018

040.019
j Section 9.2 040.020 i

.

; 040.022 !
010.022 040.023
010.023 040.024

j 010.024 040.025
010.025 040.045'

010.026 040.046
i 010.027 040.047

321.005 040.048;

O 371.006 040.049
i 040.050

Section 9.3 040.051
040.052

010.028 040.053
| 031.007 040.054
; 031.073' 040.056
; 031.088 040.057

211.001 040.058
321.005 040.059

Section 9.4

010.005
010.006

, .010.030'
! 010.031

010.032
010.033

'

022.021
040.018
312.009

,

O
'l

- - . , . _. . . _ . - ._ __ - . _ , . . _ _ . , _ . _ . . _ _ . - - , . _ . . . . - . , . . , . .
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WNP-2. AMENDMENT NO. 10-

. July 1980-

j-

' O
; QUESTIONS REFERENCING CHAPTER 10 q

Section 10.1
;-

: 040.027
J

1 Section-10.2

i- 040.028
! 040.029
; -040.030
) 040.031 t

1 040.032
040.060

} 040.061
1 040.062
| 040.063
j 312.002 '

Section 10.'3
1

i 010.008
040.0324

4

| () Section 10.4
:

j 010.009
i 010.034
; 040.030
1 040.033

040.064 i

040.065 I

1 040.066
| 040.067
| . 040.068
r 040.069
i 040.070 '

i 040.071- r

! 040.072
040.0734

! 040.074
,

! ;
4 ,

4

:

O
,

1. .

"

'

t

C v ev- -- e -+ - ~,,e - - . , , , , . .-.,,---,,-,,.w-o, ,,-%6,-,*.. . .,,--~e-.we--wa. -%-- -,% .cw,,- e- . --e r ver -rev -+we ,-r



. - . . . _ .. - . - - - - - . - ~ - . _ .- - - - - - .- - - ...._... - - . _ _ . . - - - - . ,

*
,

- i
't

WNP-2 AMENDMENT NO. 10 |1

[' July 1980
[.

i

|
,

>

QUESTIONS REFERENCING CHAPTER 11.

t ;
>

i Section'11.3

321.001
- 321.004

Section 11.6

031.059 6
'

i

i

i

..

.

.

!
1

|

f
e

}..

i
!

+

1

i

|

t

,

i

}-
.

'

!
i,
.1

,

A

- _ .
, _ _ _._ _ , _ - . _ _-_ _ - - _ _ _ _ _ _ . .. . - . .... . _ _ - _ _ , - - , _. . . _ _ _ . _ - . . _ . _ . _ . .
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,

,

t
'

WNP-2 AMENDMENT NO, 10
. : July 1980~
4 *
4

g ,P';

- (m-) -

;

QUESTIONS REFERENCING CHAPTER 12 !

I
i Section~12.1:

'

i I

j 331.001
h 331.000
j 331.009 -i

| 331.016.
.

t

| Section 12.2
i

| 331.003
j 331.017
! !

Section 12.3 !
, . !.

| 211.006 |

j 331.004 '

331.005 [,

! 331.006 :

1. 331.007 !
{ 331.010 l

| 331.011
! 331.018 '

{ 331.019 !

! !
! LSection 12.4 i
! !

! 331.012 .

t 331.020 !

j 331.021

| Section 12.5
i
1

1 331.013
! 331.014

,

; 331.022
! '331.023
L .331.024 t

I

!
1

1

I
i
4

I

i
|

!. ,..

1:
.

I'
(
l -

|

!~
+ , _ - . -,,.,m. ._. ...-._,_;_,._ . . _ , , . , _ _ , . . . . . , . - _ . , _ . . . . _ , . _ - , _ , , _ , . . , - _ , . _ . - , , . , _ . . - _ . . . , _ , , , _ , , . _ , _ , - - - - , -
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;

.

I WNP-2 AMENDMENT NO. 10
j. July 1980 i
,

'.. ,

t

j QUESTIONS REFERENCING CHAPTER 13 t

: '

l.

J' Section 13.1 '
.
4

422.'003'
'

|
~422.005. i

422.004 i
i

j 422.006'
|.,
!I' Section 13.2

: 441.001-
| 441.002
; 441.003
j 441.004
i 441.005
t
1

i Section 13.4
. i
*

r

! 422.007 !
}

' 422.009 -!

422.008
!j

1
i i

i 3, -

I. I
- i

|

i

.

1

'

:
I
(~
i
|
4
i '

j

4

i
4

!'
,

|'

T

i
.;.

:
<

!@
,

1

i
l'

b
;..

1

. . . . . . . - . -_:,..- ; .- . .._ _ z.;-____
_ _ _ _ _ _ _ . ____..-.--__a...-
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WNP-2 AMENDMENT NO. 10
July 1980

QUESTIONS REFERENCING CHAPTER 14
:

l,

Section 14.2<

040.038
{ .211.038 !

423.001'

423.002
423.003
423.004
423.005
423.006

!~ 423.007
423.008
'423.009
423.010.

' 423.012
i 423.013

423.014'

423.015
i 423.016

423.017
423.018
423.019;'
423.020
423.021,

,

423.022
423.023
423.025.

i 423.026
423.027

1 123.028

i

I
i

4

1

5

!
'

!

!.

: O
e
I"
.

[:

1

(.
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. . . _ _._ __

N

WNP-2 AMENDMENT NO. 10,

July 1980

O
QUESTIONS REFERENCING CHAPTER 15

Section 15.0

211.020

Section 15.2
i

031.046 |1

211.025
-211.047

Section 15.44

031.098
i - 031.113
'

232.001
; 232.003
; 232.004
4

Section 15.6

! 312.012
312.017

; 312.018
4

- 312.019-
!

Section-15.74

i
' 031.049
'

312.013
312.014-

| 321.002
321.005g

i

.|
3

!

!
!

I
i

I

r

4

.

!O
,

i

f

4

=- ,
- - - - - ., e-- , , - . , . - _ . . . , , , ._ ..n., , -w, nam... - - . . , , - , - -
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j WNP-2 AMENDMENT NO. 10
July 1980,

8

i

QUESTIONS REFERENCING DAR

L 022.028 022.032
! 022.029 110.026
i - 022.030' .110.027
i

;.

EMERGENCY PLAN
!,

; 423.006
- 432.001 thru.432.015

i

I

| SECURITY PLAN
.

! 022.034
,

!
;

FIRE PROTECTION

! 422.001
; 422.002.
;
;

}
i

i

*

!
#

!

!
,

r

J

\

4

i,-

t

i

I
,

4

3

)

.:

. . _. _ _ _. _ _ _ _ _ . = . . . . _ . . _ . _ _..._ _ .. _ ,. _ _ .. _ .... _ _ .__.- . . __ _ _ _ .. - _.. . . ._ _ _. _ _
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WNP-2 AMENDMENT NO. 10
July 1980

.

O
QUESTIONS REFERENCING QUESTIONS

Question Question Referenced

031.058 031.001 !
~031.059 .031.001
031.060 031.001
031.061 031.039
031.062 031.001 !

031.002 *

031.023
031.063 031.006

031.014
031.016
031.026
031.047

031.064 031.009 |031.065 031.010 '

031.066 031.009
031.018 ,

031.067 031.025
031.068 031.032
031.077 031.021

031.037

O- 031.078 031.050,

031.083 031.006
031.056
031.059

031.090 .031.032
031.094 031.033

1 031.097 031.026
031.099 031.030
312.016 022.048
423.011 423.002

. 423.006
423.007

423.024 423.023

!

t

9

.

t

, - - - -,.,-,,c,,wn, , , - - , - -.--nnw, w,w, --n-- e, ,-. ., ,-.. , , -

.
-
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WNP-2 AMENDMENT NO. 10
1 July 1980

O
QUESTIONS WITH NO REFERENCES

005.001
022.031
022.036>

022.039 '
,

; 022.050
022.051-

'

022.052
- 031.001(e)

;031.001(x) :
031.001(gg)- '

-031.042
040.026
040.034
040.035
040.039

I

.i 040.040
040.041
040.042
040.044
210.001
212.002
232.005

'

312.005
312.015
331.002
331.015
372.002
372.016
423.029
423.016

4

,'

:
,

I

a

O;

. . . _ - . -
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WNP-2 AMENDMENT NO. 10
.

July 1980

O
LIST OF NRC QUESTIONS

NRC QUESTIONS
, QUESTIONS NO. OF PAGES AMENDMENT
s

005.1 -2 74

010.1 1 1

010.2 1 1;

|- 010.3 1. j
2 010.4 1 1

i 010.5 1 1

; 010.6 1 1
,

| 010.7 1 1

i . 010.8 1 1
i

{. 010.9 1 1

010.10 1 5,

010.11 9 9,

; 010.12 2 5

010.13 2 5

; 010.14 3 5

010.15 1 5

010.16 3 5
1

010.17 1 5;
,

- 010.18 1 5

010.19 1 5

010.20 1 5

010.21 1 5

;O
4

4

4
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WNP-2 AMENDMENT NO. 10
July 1980

: O
NRC QUESTIONS

QUESTIONS NO. OF PAGES AMENDMENT

; ,

010.22 1 5

010.23 2 5
,

010.24 1 5

'010.25 1 5
.

010.26 1 5

010.27 1 5

j 010.28- 2 5
.

j- 010.29 2 5

010.30 1 5
:

010.31 1 5

010.32
.

1 5

010.33 1 5 i

010.34 1 5 |

|

; 022.1- 1 j

022.2 1 j

022.3 1 1

022.4 1 1
,

i 022.5 3 8
'

022.6 1 1

022.7 1 5

; 022.8 1 1
i

! 022.9 1 11:

022.10 1 3

,

4

- - . - . . _ _ _ - . _ . . . , . . , _ _ . _ . . . . , _ . . . . _ . , . _ _ , . , _ - _ . . . . . . - _ , ~ . - , _ . _ _ . - . . . . - _ _ , , _ . . . _ . . . , , , , , , . . _ .
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WNP-2 AMENDMENT NO. 10
July 1980,

O.

NRC QUESTIONS,

( QUESTIONS NO. OF PAGES AMENDMENT
!

! 022.11 1 1

022.12 1 3

-022.13 1 3

022.14 1 3

022.15 1 3

022.16 1 3

022.17 1 3

022.18 1 3

022.19 1 3 '

022.20 1 3
'

022.21 1 3
,

022.22 1 3

: 022.23 1 3

i 022.24 1 3

4 022.25- 1 3
i
^

022.26 1 3;

j 022.27 1 3

; 022.28 1 3

{ 022.29 1 3

022.30 1 34

. 022.031 2 5

022.032 2 5

0 022.033 1 5
1

f

2

0

- - _ _ _ _ _ _ _ . - __ _ _ _ __ . _ __ r--e-. _ . - - + . __,-._m-, _- .m. ..m._,..m., ,,, , - - , - . - , -...y.,.. .-.,,.,,,,.,,,,,,..,-,,,,-.,-,~,.m-,&, ,,m,.,,-w, ,
- -
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WNP-2 AMENDMENT NO. 10
+

July 1980

O'

NRC QUESTIONS
QUESTIONS NO. OF PAGES AMENDMENT

022.034 1 5

022.035 2 5

022.036 1 5

022.037 2 5

022.038 1 5

022.039 2 7

022.040 1 5

022.041 1 5 '

022.042 1 5

022.043 2 5

022.044 1 5

022.045 1 5

022.046 1 5

022.047 1 5

022.048 11 5

022.049 4 5

022.050 2 5

022.051 1 5

022.052 1 5

031.001(a) 1 0 |

031.001(b) 1 0 1

031.001(c) 1 0

031.001(d) 1 0



.

WNP-2 AMENDMENT NO. 10
July 1980

O
NRC QUESTIONS

, QUESTIONS NO. OF PAGES AMENDMENT

031.001(e) 1 0
..

; 031.001(f) 1 0
1
'

031.001(g) 1 0

031.001(h) 1 0

031.001(1) 2 0

031.001(j) 1 10,

031.001(k) 1 10
!

; 031.001(1) 1 0
i '|
'

| 031.001(m) 1 0 !

I031.001(n) 1 0

031.001(o) 1 0

031.001(p) 1 0

; 031.001(q) 1 0

031.001(r) 2 04
4

,' 031.001(s) 1 0
1

031.001(t) 1 0

031.001(u) 1 0

031.601(v) 1 0

; 031.001(w) 1 0

: 031.001(x) 1 0
4

031.001(y) 1 0
.

'

031.001(z) 1 0,

| 031.001(aa) 1 0

;

|
,

. , -

,, -. -- .- - . - - . . , , - , - - - , - , . - - - - - , . . -..._ -,- .. .-.-- ,., ,-.-.., ..--,- ,-,
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WNP-2 AMENDMENT NO. 10
July 1980

0
NRC QUESTIONS.

QUESTIONS NO. OF PAGES AMENDMENT

'031.001(bb,cc) 1 0

031.001(dd) -1 0 '

031.001(ee) 1 0

031.001(ff) 1 0
2

031.001(gg) 1 0
1

031.001(hh) 1 0
.,

031.001(ii) 1 0
?

031.002 1 0,

1031.003 1 0.

'

031.004 1 0

031.005 1 0

031.006 2 10
,

1 031.007- 1 0

031.008 1 0
>

031.009 4 0
4

031.010 4 0

; 031.011 1 0

031.012 1 0

031.013 1 0
i

031.014- 1 3,

031.015 3 0

031.016 2 0
'

.

031.017 2 0
|;-

,

, _ . , . ' . _ _ . . . _ . . . - . _ . - _ _ _ . _ . . . . _ _ _ _ _ _ _ _ . . _ . - . _ _ _ - . _ . _ , . _ - , , . , _ . - _ _ _ _ _ , .-



WNP-2 AMENDMENT NO. 10
July 1980.

O4

NRC QUESTIONS
; QUESTIONS NO. OF PAGES AMENDMENT
1

031.018 2 0

; 031.019 1 0

f 031.020 1 0

! 031.021 2 0

031.022 1 0

031.023 1 0
,

031,024
1 0-

031.025 2 0

031.026 1 10
.

031.027 1 0

| 031.028 1 0

031.029 1 0
.

i '031.030 2 0

031.031 1 0

031.032 1 0
4

031.033 1 0

031.034 2 0
4

031.035 1 0

031.036 1 0

031.037 1 0

031.038 1 0

| 031.039 2 0

; 031.040 1 0

4

. . _ . _ _ . - . _ _ ... . - . _ _ _ , . . - _ _ _ . _ - _ _ _ . . , _ _ _ . . - _ . _ . . . _ _ _ - _ . _ - _ _ _ - - . . . - .
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WNP-2 AMENDMENT NO. 10
July 1980i

O'

NRC. QUESTIONS
QUESTIONS ,NO. OF PAGES AMENDMENT

|

031.041 1 0 ;

031.042 1 0

031.043 1 0,

031.044 2 0 '

l

l031.045 1 0
!

031.046 1 0 |;

1

031.047 1 3 !
4

| 031.048 3 0
i
' ,

1031.049 1 0

031.050 3 0

031.051 1 0

031.052 1 0

031.053 2 0I
: 031.054 1 0

] 031.055 1 10
!031.056 1 10 '

031.057 1 10

031.058 3 3

031.059 2 10

031.060 1 3

031.061 1 34

; 031.062 1 3

031.063 1 3
4

,

I

t

.- . .. - - __ .. -... . . . - . - - .
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WNP-2 AMENDMENT NO. 10
July.1980

O
'

NRC QUESTIONS
QUESTIONS NO. OF PAGES AMENDMENT

031.064 1 3

031.065 1 3

i 031.066 2 3

031.067 1 3
.!

031.068 1 31

031.069- 1 3

| 031.070 5 3,

031.071 1 3
'

031.072 1 3

031.073 1 3

031.074 1 3

031.075 1 3

031.076 3 5

0J1.077 1 3
)
#

031.078 2 3.i ,

031.079 2
.. 3

031.080 7 10

031.081 2 10

031.082 1 10

031.083 1 10

031.084 1 10

031.085 1 10

031.086 1 100.

I

i

t
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WNP-2 AMENDMENT NO. 10
July 1980

NRC QUESTIONS,

QUESTIONS NO. OF PAGES AMENDMENT
*

i 031.087 5 10

031.088 1 10 I

.031.089 1 10 '

031.090- 1 10,

031.091 1 10
.

031.092 2 10 !,

031.093 1 10

'031.094 1 10

031.095 1 10

031'.096 1 10
'

031.097 1 10

031.098 1 10
'

031.099 1 10

031.100 25 10
.

031.101 1 10

031.102 1 10

031.103 3 10

031.104 2 10

031.105 2 10

031.106 1 10

031.107 1 10;

| 031.108 2 10

031.109 1 10

: O
,

l.

|

!

|-
| ._, . __ _ . . _ . - - - - - - - - . - - - -- --
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WNP-2 AMENDMENT NO. 10
July 1980

: O
NRC QUESTIONS

QUESTIONS NO. OF PAGES AMENDMENT
,

031.110 1 10

031.111 1 10

! 031.112 1 10

031.113 1 10
,

040.1 2 0
1

i 040.2 1 0;

040.3 1 0

040.4 1 1

040.5 1 0

040.6 1 0

040.7 1 0

040.8 1 0

040.9 1 0

040.10 2 0

040.11 1 0

040.12 1 0

040.13 1 0
'

040.14 1 0
2 040.15 1 5

. 040.16 1 0
4

040.17 1 0,

040.18 1 0

0 040.19 1 0

_ _ _ _ _ _ _ _ _ _ _ . - . _ ___ __ ._. __ _ . . ___...__ ____- _
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WNP-2 AMENDMENT NO. 10
July _1980

O
,

4

NRC QUESTIONS
QUESTIONS NO. OF PAGES AMENDMENT,-

!

040.20 7 0

040.21 1 0

040.22 1 0
' 040.23 1 0

040.24 2 0
.

040.25 1 0

040.26 2 5

040.27 1 0
4

040.28 1 0

040.29 1 0

040.30 1 0

~040.31 1 0 '

040.32 1 0 i

040.33 1 0

1 040.34 2 7

r 040.35 1 7
|

!040.36 2 7
4

040.37 1 7

040.38 1 7

,
040.39 4 7

1
'

040.40 1 7
i

j. 040.41 1 7

040.42 1 7

- -- - -- _ . . _ _ _ - _ . - . - . - . -
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WNP-2 AMENDMENT NO. 10I

July 1980

0
NRC QUESTIONS

QUESTIONS NO. OF PAGES AMENDMENT

040.43' 1 7

040.44- 2 7

040.45 5 7

: 040.46 1 7

040.47 1 7

040.48 1 7

040.49' 1 7
4

040.50 1 7

040.51 1 7
,

040.52 1 7

040.53 2 7,

.

040.54 1 7

040.55 1 7

040.56 1 7

040.57 1 7

040.58 1 7

040.59 1 7
.

040.60 2 7

040.61 1 7

040.62 1 7

040.63 1 7

040.64 1 7

040.65 1 7
'

'

1

1

- _ _ . , _ _ _ __ _ . _ . _ . . . - . . . . . - _ _ . . _ _ _ . . . . _ _ . . . _ _ . . _ . _ , _ _ , , . _ . _ . . . . . - _ . _ . ~ _
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WNP-2 AMENDMENT NO.-10
July 1980

O l
NRC QUESTIONS

QUESTIONS NO. OF PAGES AMENDMENT

040.66 1 7

040.67 1 7 1

040.68 1 7

| 040.69 1 7
2

I 040.70 1 7

040.71 1 7
'

-
,

; 040.72 1 7

3 040.73 1 7

040.74 1 7

4 110.001 1 9

| 110.002 1 9
,

110.003 1 9
I

110.004 1 9
4

110.005 1 9

110.006 1 9

110.007
_

1 9
!

110.008 1 9

; 110.009 1 9
.

I 110.010 1 9

110.011 1 9
. .

110.012 1 9
;

110.013 1 9.

~110.014 1 9,

.

4

4

- - v ~ , a-,,- .--m-- - - - - . . n. ---- - . ,-,
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WNP-2 AMENDMENT NO. 10
July 1980

- o
.

NRC QUESTIONS
QUESTIONS NO. OF PAGES AMENDMENT

110.015 1 9

110.016 1 9

110.017 1 9

110.018 1 9

110.019 4 9

110.020 1 9
+

110.021 1 9

110.022 1 9

110.023 1 9

110.024 1 9

j 1 0.025 1 9
i
' - 110.026 1 9

i 110.027 1 9

110.028 2 9

|110.029 1 9 l

110.030 2 9

110.031 1 9

110.032 1 9

110.033 1 9

!
] 110.034 1 9 '

110.035 1 91

'

110.036 2 94

" 'O '
'

i

4

, -, . . - - - , . . , . , - . , , - , - . - . . , - ,, .,-..-,,.:,--. - - - + - . - , , , ,
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WNP-2- AMENDMENT NO. 10
4

July 1980
-!

NRC QUESTIONS I.

-' QUESTIONS NO. OF PAGES AMENDMENT

!~ - 121.1 3 5 '

I 121.2- 8 5|'
121.3. 1. 5>

1

121.4 1 5
*

!
i 121.5 1 5i ,

i
j 121.6 1 5 i

i

j~ - 121.7 1 5
:

l' 121.8 10 10

i 121.9 1 5
1

j 121.10: 2 7
i
: 130.1 1 11-

130.2- 1 1;

,

; 130.3 1 1

; 130.4 1 1
)-

130.5 1 1
,

.

-a

; 130.6 1 1
e

j 130.7 1 11

' 130.8 1 1
*

130.9 1 1
;

l 130.010 1 8'
.

[ -130.011 1 8
4

| . 130.012- 1 8
,

F 130.013 1 8i
,

|

b
'

.

<

a

p EP-7T-* T' q p N- te -h-9--eset *wm+9f'-+8 ' A wy1w Pe ' M-p1--'74- F m 9T y t twTTf W e-em ' nemapemi .,y g mmwg e s m p mw w -e P='P arw- P==D_
_ __ e m N'T W
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WNP-2 AMENDMENT NO. 10,

July 1980

O~

NRC QUESTIONS
QUESTIONS NO. OF PAGES AMENDMENT

130.014 1 8

130.015 1 8<

f 130.016 1 8

130.017 1 8
'

! 130.018 1 8
{
1130.019 1 8 I

130.020 1 8
1

s

'
,

-

130.021 1 8

130.022 1 8,

130.023 1 8

130.024 i 8

T 130.025 1 8 )
130.026 1 8

130.027 1 8
,

^

130.028 1 8

130.029 1 8

130.030 1 8
.

130.031 1 8

130.0?'- 1 8
,

130.033 1 8
,

130.034 1 8

: 130.035 4 8

.130.036 1 8O
[,

i

'

.
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WNP-2 AMENDMENT NO. 10
July 1980

LO
.

NRC QUESTIONS
QUESTIONS NO. OF PAGES AMENDMENT

i

; 130.037 1 8
;

i 130.038 2 8
i.

130.039 7 8
,

130.040 1 8
4

130.041 1 8

i 130.042 8 8
i
'

130.043 1 8
i

|
130.044 1 8

I 210.1 1 o

| 211.002 1 8
1
; 211.003 1 8
:

; 211.004 1 8
1

i
; 211.005 1 8

211.006 1 8,

i
! 211.007 1 8
|

| 211.008 2 8
:

| 211.009 1 8
:

211.010 2 8
|

211.011 1 8,

i

] 211.012 2 8
'

|. 211.013 1 8
i

i- 211.014- 2 8

211.015 1 8

,
;

-

-- ..

. _.- -__..-. . .. . . - . - . . - . . . . . . . , - , , . - . . . - - - - . . . . . , - --.
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WNP-2 AMENDMENT NO. 10 :

July 1980 |

NRC QUESTIONS
QUESTIONS NO. OF PAGES AMENDMENT

211.016 3 83

211.017 2 8;

211.018 1 8 |

211.019 3 8
,

-

:
i 211.020 1 8 !

!

211.021 2 .8

211.022 1 8
1

211.023 1 8
|
#

211.024 -1 8 '

211.025 1 8

211.026 1 8
1

211.027 4 8

211.028- 2 8

211.029 1 8

211.030 1 8

211.031 4 10
1

; 211.032 1 8
' 211.033 4 8

211.034 1 8

211.035- 1 8

- .211.036 1 8
1

211.037 1 8
.

211.038 3 8

O-i

i
!.-

, - -- , ., . . . . - , _ _ - - - - . . _ - - . - - . - - - . - . . . . - . . , . . , _ . , , - . , , _ , - - - _ . . - - .
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WNP-2 AMENDMENT NO. 10
July 1980

O
NRC QUESTIONS

-QUESTIONS NO.'OF PAGES AMENDMENT 4

211.039 2 8
i211.040 2 8

F 211.041 1 8
.

211.042 1 8

211.043 1 8

211.044 1 8

211.045- 'l 8
3-

211.046 1 8

211.047 1 8:

211.048 2 8

212.1 1 3

212.2 1 3 t

212.3 2 5

212.4 1 3

221.01 2 7

221.02 1 7

221.03 1 7
1

221.04 1 7

221.05- 1 7

221.06 1 7
''

221.07 1 7

221.08 1 7
,

' 221.09 1 7

.

'

-y p h- , , - . - . - - - - - - __ y ,,,i,.,-r - ., ,y. _,r. . , , -- -.,..-..-,,,.,mym ,1v----,w,v=-4



. .. . - . - - . - _ . . .- . . . .

;

.WNP-2 . AMENDMENT NO. 10
July 1980

O:

NRC QUESTIONS
QUESTIONS NO. OF PAGES AMENDMENT

f
!

221.10 2 .7 i

221.11 1 7

221.12 3 7
1-
' 221.13 1 7

-222.001 1 8.

222.002 3 8i

222.003 1 8
;

j 222.004 1 8

231.001 1 3

231.002 3 3
4

1

231.003 1 5

!j 232.001 1 3

{ 232.002 1 5

232.003 1 5

232.004 1 5
1

; 232.005 1 5
3

312.1 1 1

| '312.2 1 1
1

312.3 1 1.

312.4 1 1

~

', 312.5 1 1

312.6 1 1

312.7 1 1O1

)
- ,, -. - - - . , - - , . . - - - ,,,,,,-,,,-,~.--,-<,,n.- - - - - , ,, 1
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WNP-2 AMENDMENT NO. 10
1

July 1980

O
NRC QUESTIONS

QUESTIONS NO. OF PAGES AMENDMENT.

'

312.09 1 8

312.10 1 1

312.11 1 1
:
t

312.12 2 1
|,

312.13 1 1
,

312.14 1 1
';

312.15 1 8

312.16 1 5

312.17 1 5

312.18 1 5
q

312.19 1 5

321.1 1 1,

| 321.2 1 1

j 321.3 1 5

; 321.4 1 5 i
p !

4 321.5 4 5
'

331.1 1 1
'

. 331.2 1 1
1

i 331.3 2 1

- -331.4 1 1

r. 331.5 1 1
!

331.6 1 1

331.7 1 1

I

i
L-

I'
t-

!
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WNP-2 AMENDMENT NO. 10,

July 1980.

: O
;. NRC QUESTIONS

QUESTIONS NO. OF PAGES- AMENDMENT

i 331.8 1 1

i.
j -331.9 1 1 I

.
331.10 1 1

|

| 331.11 1 1

1

i 331.12 1 1

| 331.13 1 1

4

331.14 1 1
i

; 331.15 2 5

| 331.16- 1 5

331.17 1 5
'

~

.331.18 1 5
.

[ 331.19 1 5

j 331.20 1 5
4

|: '331 .21 1 5
at

} 331.22 1 5

331.23 1 5j

- 331.24' 1 5

t 360.1 1 1

| 360.2 1 1
1

. .

i

); 360.3 1 1

360.4 - 3 10
|

360.5 6 10 |
*

362.I 1 3 I

.

4-

|

>

~.---..['._ __ mJ. ., . ..~_c.~. , _ , _ , . , . . , _ , , , , ._,-m..,,, % m ,. ,,, .,,.~m,,,., ,,.cm,,.,y,-.,,.7.,,,.n,y----.c
'
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1

t WNP-2 AMENDMENT NO. 10-
July 1980

,

NRC QUESTIONS
QUESTIONS NO. OF PAGES AMENDMENT

$ 362.2 2 3

|~ 362.3 1 3,

! 362.4- 2 3
:

; -362.5 1 5
i

j 362.6 1 5

362.7 1 5
i

.

L
. 362.6 1 5 *

i
!1

'
; 362.9 2 5 '

f

i371.1 1 1
'

i

371.2 1 1 i
'

3'71.3 1 1
.

! 371.4 1 1
:

i 371.5 1 1
.

{~ 371.6 1 5
1
J

j 371.8 1 5
i

! 371.9 1 5
:

371.10 1 5,

:

371.11 1 5-

:

! 371.12 1 5
~

|

| -371.13 1 5
i

| 371.14 1 5
|
.

i' 372.1 1 1

1372.2 1 1 |

. I

i
,

o
I

.

.. . .. .. - - - _ . - . - - . - . - . . . - . . . - . . - . . - - - . __ ---
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|

WNP-2 AMENDMENT NO. 10 H*

July 1980

O-

| NRC QUESTIONS
i QUESTIONS NO. OF PAGES AMENDMENT

4

372.3 1 1

1

i 372.4 1 1

;

F 372.5 1 1

372.6 1 1

}
: 372.7 1 3
i

! 372.8 14 5
i

j 372.9 1 5

i 372.10 1 5 !
: i
<

372.11 1 5

372.12 1 5.

4

'

372.13 1 5

372.14 7 5 ;

372.15 4 5

! 372.16 5 5 -i
!

,

; - 372.17 1 5

422.01 2 7 i

422.02 1 7<

!
t

; 422.03 1 7 *

| 422.04 -4 7

-422.05 1 7
4

{- 422.06 3 7

422.07 2 7

422.08 2 7
'

:
,

h-

,

rvv - s,w ,-- g, .vs s, + .,.---.-,.-.,r-e,,nmm a , nm e,,.w.e-n,ee-.e-,-,mm..,.w.w-
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{' WNP-2 AMENDMENT NO. 10 !; July 1980
1-

i NRC QUESTIONS |

.

QUESTIONS NO._ OF PAGES AMENDMENT j,

!

f 422.09 1 7

423.1 1 1

|
j 423.2 1 1

423.3 1 1

|
1 423.4 1 0
f

423.5 - 1 1s

!.
423.6 2 1

!

| 423.7 1 1

,

! 423.8 1 1

I

i 423.9 1 1

423.10 1 1

i

423.11 4 7
I

423.12 1 7
|

j 423.13 1 7
2

1 423.14 1 7

j 423.15 1 7

423.16 2 7,

1

! 423.17 1 7
~

423.18 1 7
i

! 423.19 7 7

423.20 4 7

423.21 3 7

; 423.22 1 7

:
!

l
i
|

|

i'
' _ . - , _ . .

. . . - . . . , , . . . . . , . . _ - . ~ . _ _ . . . . _ . . _ . , - . - . _ _ . , , . _ . . . . , . _ . - _ , . . . . _ _ . , . . _ . , _ , _ _r.,___.,_,,_
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WNP-2 AMENDMENT NO. 10
July 1980

,

O
- NRC QUESTIONS

i QUESTIONS NO. OF PAGES AMENDMENT
i

} ,

r
i 423.23 11 7
i t

| '423.24 1 7
,

i 423.25 1 7 |j
. i

} 423.26 1 7
'

! !

! 423.27 1 7 !t
i

I 423.28 1 7
1

: 423.29 1 7
1

432.01 7 5,

] 432.02 2 5
2

432.03 2 5,

!

| 432.04 3 5
.
.

! 432.05 1 5
3

1 432.06 1 5
.I
! 432.07 1 5

432.08 1 5
.

| 432.09 1 5
i

i 432.10 1 5
\

l

j 432.11 2 5 I
4

(

! 432.12. 1 5
4

| 432.13 2 5
,

e

432.14 1 5,

s
(

432.15 1 5
'

4

! 432.16 1 5
4

i

t

, . . . w. iv., _, ,e--.m'i---,y w - - - - ,--,w,v......._..cy,. _,w-,_._..%,.e.,. .m,- .--_w-,.-,,-3.-.- .,,...-,,_m.,,,,w,,,-c.-,,y,e*,-m- ,,..ey~+
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e
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1 WNP-2 AMENDMENT NO. 10 ;

{ July 1980 i1.

i;e i

i
i NRC QUESTIONS
j QUESTIONS NO. OF PAGES AMENDMENT i

!. i
> t

l' !

! 441.01 3 7 !
: |
,

i 441.02 1 7
i,

441.03 1 7 e !, , :
i, i

L 441.04 1 7 it
i

:e

i 441.05 1 7- '

1 i
i i

. i
'

e

t

! .

!.. ;

! !
'

:

II

!

I
f

6- |
i.

! r
e t

i f

i .

5 I

I
1

2
I'-

1,-

! ;

$
i !
3 |
4

I

i - i

:
.

! !

h

j- i

,I .
, ,

; 9
1
i
i

l'
;.

i

!
t

-t - - -+ e- w +v -e n -* , ww w-+---w r - s e- --w-- v t =w-sww-=~w ww + mw-v m- v = ww * w wwww -* ~* +,- +- v - ww e _ . -
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WNP-2 AMENDMENT HO. 10
I July 1980

O- Q. 031.001(j)

~

Provide justification for not seismically qualifying the feed-
water and control rod drive excess flow isolation valve

j actuators.

Response:

Seismic qualification documentation for th'e feedwater isola-
| tion valve actuators is presently under examination as part of
j an overall qualification review with results to be provided to
j your SQRT personnel. The control rod drive excess flow isola-

tion valve has been deleted along with CRD Return Line.4

I
:
1

l
,

1

4

1 j.

. O:

,

e

2

i

!

1

I

:

O ;
.

031.001(j)-1

,

- - . - - - . - - - . - ~ . - - - -,, , - + - , , e, .,n. e- .,, - , , ,.,,,n.,,,, . - .,np, . , , . -w,--- -.-,. , -..m-.-,,-y,
'



WNP-2 AMENDMENT NO. 10
July 1980

Q. 031.001(k)

Provide justification for not environmentally qualifying the
feedwater and control rod drive excess flow isolation valve
actuators.

Response:

Environmental qualification documentation for the feedwater
isolation valve actuators is presently under examination as
part of an overall qualification review to determine degree of
compliance with NUREG-0588, the results of which will be pro-
vided to NRC personnel. The control rod drive excess flow
isolation valve has been deleted along with the CRD Return
Line.

O

O
031.001(k)-1
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WNP-2

s, . Page 1 of 1
# -

'

Q. 031.005 (RSP)
_ 3.10)(;

(3.11.3)
(7.2.2.2),

A. request for documentationLof the~ seismic and environmental>

qualification of. Class'lE equipment is' contained in 3.10 and
3.11 of,the Standard Format.- This request is applicable to-
all. engineered safety' features,-reactor protection systems
and all supporting systems. fit is not limited to those

i. particular safety-related supporting systems. supplied by
General _ Electric.- Accordingly, we require you to provide
. the information, requested in 3.10 and 3.11 of the. Standard

i Format'for all Class'lb. systems in accordance_with: (a)- the
NRC Staff positions stated in Attachments 1 and 2; (b) IEEEi-

'

. Std. 323-1971; and (c) IEEE Std. 344-1971. Identify and
justify any exceptions.-

1

. ' RESPONSE:
i

The requested seismic and environmental qualification data for<

; . Class IE equipment for all engineered safety features, reactor ,

; - protection systems and all support systems is provided in the
. revised text and tables of 3.10 and 3.11. !

Fo,r' additional discussion refer to 7.2.1.2.7 (RPS), 7.3.1.1.1.
}{

(ECCS), 7.3.1.1.2.12 (PC and RVIS) , and 7.3.1.1.4.11 (RHR/ ;Containment Spray).
1

Additional discussion of conformance to IEEE 323-1971 is pro-
vided in- 7.2.2.1.2.3.4 (RPS), 7.1.2.5.4 and 7.3.2.1.2.3.1.4
(ECCS) , and 7.3.2.2.2.3.1.4 and 7.1.2.5 (PC and RVIS) . ',

i Additional discussion of conformance to IEEE 344-1971 is pro- :11 vided in. 7.2.2.1.2.3.7 (RPS), 7.3.2.1.2.3.5 (ECCS) , and !
_

7.3.2.2.2.3.5 (PC and RVIS) .
I

,

i

!
'

.

!

i

I

.

i:

p
.V
i

i
031.~005-1,

-

g y yu-g y y p. -- w- -me,,--w wgy br- er y-y- -y--,amr-- 9ge-. ,- - y 9- -g -,---y-y,-*.e,,yeg e y *w yy er w y v-



WNP-2 AMENDMENT NO. 10
July 1980

Page 1 of 2

Q. 031.006

The staff requests that the following information regarding
the qualification test program be provided for Class 1E
equipment: (a) the equipment design specification require-
ments; (b) the test plan; (c) the test set up; (d) the test
procedures; (e) the acceptability goals and requirements; and
(f) the test results.

Provide this information for each of the following Class 1E
components: (a) the 4.16 kV switchgear SM 7; (b) the damper
operator for WMA-V-52C; (c) the fan WMA-FN-52B; (d) the logic
equipment for the standby gas treatment system; (e) the
diesel-generator control equipment; (f) the 480 V ESS switch-
gear MC-7A-A; and (g) the solenoid valve for the main steam
line isolation valves.

Response:

An extensive seismic and environmental review program is pres-
ently underway encompassing BOP and NSSS scope, with a
planned completion date in December 1980.

Within the BOP scope, the equipment documentation has been
extracted from the contract files, copied and categorized for
easy retrieval. Within the NSSS scope, contract negotiations
are underway with GE to perform a similar function.

A list of all Class 1E equipment including splices, terminal
blocks, termination cabinets and connectors is presently being
compiled. This list will contain the following information:

1. Equipment location

2. Safety functional requirement

3. Manufacturer & Model No.

4. Qualification Method (test-analysis)

5. Environmental Extremes

6. Identification and location of qualification
documents

0
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() The documentation will be reviewed to insure that the testing
'

was adequate to meet the seismic and environmental extremes
under which_the equipment must either function or not fail.

A composite list will be included in the FSAR as equipment
tables in 3.10 (seismic) and 3.11 (environmental). |

|

The extensive review program underway will also satisfy the
requirements of IE Circular 78-08, address the degree of
compliance with NUREG-0588, and establish the conservativeness
of seismic tests and analysis performed to IEEE-344, 1971.

The detailed results of this review will be made available to
NRC SQRT and environmental review personnel during their site

,
documentation reviews.

>

|

;

l

.

O
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Q. 031.026
(7)

Describe the installation, operation, and removal of the
"Startrec" computer system which is used for startup resting of
GE boiling water reactors, including the following topice:
(a) specifications and qualification testing of electrical
isolators; and (b) separation criteria for permanent and tem-
porary wiring.

Response:

The Transient Data Acquisition System (TDAS) to support start-
up transient testing will no longer be the GE STARTREC com-
puter system. A re-evaluation of the WNP-2 data acquisition
needs has led to the implementation of a permanent installation.

The WNP-2 TDAS control unit and analysis computer will be
located in the main control room. Analog and digital signals
will be isolated and conditioned in divisionalized remote
units in the cabinet where they originate. Multiplexing and
digitizing of all data will take place in these renote units
before the data is transmitted over fiber-optic links to the
control unit.

OAll signals originating from safety-related divisionalized
equipment will be physically and electrically isolated such
that faults occuring in the TDAS equipment cannot propagate
back into safety-related circuits. The isolation devices will
be qualified to the standards of Class 1E equipment and meet
the intent of Regulatory Guide 1.75 concerning isolation
devices.

O
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12 031.055
,

(3.10.1.1)
; (031.001)

(031.044)

; Identify all Class IE equipment which was not qualified by
j test. For each such item, provide-the basis for assuming that
; it will not be spuriously operated, or fail-to operate when
: required, during and after a seismic event.
i

|
Response:

(

A program is currently underway to re-evaluate the effects of;

. vibratory' loads on' Class 1E equipment. This re-evaluation,

| will consider the effects (including spurious operation) of
i seismic.as well as hydrodynamic loads produced for Class 1E
| equipment.

i We anticipate completing the re-evaluation phase of this
j program in calendar year 1980.

,

O
4

i
;

i
:

.

'

4

'

.

|
.

031.055-1
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0 031.056
(3.11)

Describe the environmental qualification procedures and the
environmental extemes of qualification for the following spe-
cific passive Class 1E components inside the drywell: (1)
splices; (2) terminal blocks; (3) termination cabinets; and
(4) connectors.

Response:

See response to Question 031.006.

O

|

| O
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OO
0. 031.057
(3.11)

Identify all Class 1E equipment inside the drywell, except the
equipment cited in Item 031.056, and summarize the environmen-
tal qualifications for this equipment. The identification and
summary for each item should include: (1) the safety funct'an
and functional regoirement; (2) the manufacturer, model
number, type number, and any other identifying numbers; (3)

: the specific location of this equipment in the drywell; (4)
,' the method of environmental qualification; (5) the environmen-

tal extremes, including the time period of testing, for which
it is qualified; and (6) the identification and the location
of the documents which are available so as to permit an inde-
pendent evaluation of the adequacy of the environmental
qualification.

Response:

See response to Question 031.006.

O

.

1

.

i

/

031.057-1

|

\
-.



WNP-2 AMENDMENT NO. 3
March 1979

0 31.058
(031.001)

Your response to Item 031.001(e) is incomplete. Describe
the passive design features which prevent motion of the
recirculation flow control valve after an accident. This
motion could result from postulated damage to the hydraulic
system during a loss-of-coolant accident.

Response:

As stated in the response to 031.001(e), the valve is con-
sidered inactive since, if it moves at all, it will move
in the open direction in a LOCA.

The passive design features associated with the recirculation
flow control valve to resist unaccountable motion in an
accident are as follows:

1. Minimum exposure of components to the accident
environment - The only components in the
recirculation flow control valve system subject
to the direct effects of a LOCA are the valve,
valve actuator, and hydraulic lines. The
balance of the system I and C is located |houtside primary containment.

2. Physical remoteness from potential pipe breaks -

a) Referring to the response to 31.001(e),
it is recalled the valve of concern is the
one in the unbroken loop. Accordingly, for
recirculation pipe breaks, there is virtually
no potential for missile or jet impingement
impact on the valve in the unbroken loop
since it is on the opposite side of the
reactor vessel within primary containment
from the other loop.

b) For other than recirculation pipe breaks,
over 25 vertical feet of separation for
the actuator and 15 vertical feet of
separation for the hydraulic lines exist
from the nearest high energy line.

G-

031.058-1
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/''T Page 1 of 2O -0 31.059
(031.001)
(11.6-1)

Your response to Item 031. 001 (h) presents a new design for
the logic of the main steam line isolation valves which is
different from that reviewed and accepted for licensing on
similar boiling water reactors. Provide the manufacturing
drawings for ASCO Valve No. 832320. Additionally, provide
the results of the engineering analysis and the test results
which demonstrate the ASCO Valve No. 832320: (1) is
qualified for the environment in the drywell following a
loss-of-coolant accident; (2) is seismically qualified;
(3) meets the physical separation and the required electrical
independence in accordance with the staff positions contained
Regulatory Guide 1.75; (4) satisfies the single failure
criterion (previous designs accepted for licensing have used
two separate valves in a one-out-of-two logic for a reactor
trip). Note that Table 1.6-1 of the FSAR states that the.
GE Topical Report, APED-5750, is applicable to the WNP-2
facility and that Table 7.1-1 indicates the main steam line
isolation valves are designed and supplied by GE. Accordingly,
provide justification for the change to the design which was

:
. previously reviewed and approved by the staff in our evalu-() ation of the GE Topical Report, APED-5750.

Response:

The main steam line isolation valve logic is the same for
WNP-2 as that supplied for previously reviewed and accepted
for licensing BWR's.

Attachment - ASCO Dwg. #HVA-166-265

(1) ASCO Valve #832320 is a fail safe valve and,
closes by current deenergizing. This valves
application doec not require it to function
following a LOCA. The valve has been qualified
for normal ambient conditions (VPF #3680-1)
as follows:

Cycle tested at temperature (172-198 F)

100 cycles at 4 minute intervals
10 cycles at 12 hours intervals
5 cycles at 12G hours intervals

Total time at temperature 941 hours

p
G

:

031.059-1
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(2) Qualification of valve for seismic. The solenoid
valve was qualified for original seismic require-
ment when tested with complete valve (Wyle
Laboratories -- Seismic Simulation Test Report
#42610-1, dated 2/27/74).

The solenoid valve remained functional during all
phases of the testing. Re-evaluation of the
equipments original qualification will be per-
formed as part of the overall seismic and
environmental re-evaluation effort. See the
response to Question 031.006.

(3) The protection system criteria of IEEE 279-1971
are met with this design; the requirements of
Regulatory Guide 1.75 were not committed for this
plant.

(4) The ASCO valves in question are not used in
generating a reactor trip. The ASCO valves are
used in a two-out-of-two logic for each MSIV.
That is, in order for each MSIV to be isolated
both ASCO solenoids must deenergize. The ASCO
valves themselves are not single failure proof.
Single failure criterion is preserved since each
main steam line contains two valves in series.
If a single failure occurs in one valve scheme
the second will provide isolation.

There is no deviation from the commitments made in APED-5750.

O
031.059-2
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h,

0 031.080
(1.2.1)
(3.10)
(3.11.2)
(4.4.3)
(6.2.4)
(6.7.1)
(7.2.1)
(7.3.1)
(7.6.1)
(7.6.2)
(8.2.1)
(8.3.1)
(031.001)

Your FSAR still contains many conflicting or confusing state-
ments which must be resolved so that our review may proceed.
Accordingly, provide the following information:

a. Clarify the discrepancy between the definition of
passive failures in electrical, instrumentation,
and control systems in Sections 1.2.1.1.1.1.2.L
and 3.11.2.3, 6.2.4.1.1, and 6. 7.1.2.c of the
PSAR.

b. Clarify the discrepancy between your response to
Item 031.001 (b) and Figures 7.2-1b and 7.2-1c of
the FSAR.

Revise Section 4.4.3.3.3 of the FSAR to providec.

the actual values of the measured parameters
which are to be used in the WNP-2 facility. This
section indicates " typical" values; at the OL
stage of review, we require actual values.

d. Clarify the discrepancy between the 25 percent
pump speed interlock value described in Section
4.4.3.3.3.1 and the 20 percent value which is
given in Figure 7.7-7c of the PSAR.

Describe the primary and secondary modes ofe.
operation of the isolation valves which are
referenced in Section 6.2.4.2 of the PSAR.

f. Clarify the discrepancy between the description
of the solenoid valves in Section 6.2.4.2 of the
FSAR and the design which is presented in your
response to Item 031.001(h).

O
031.080-1



_ _ _ _ _ ___ _

WNP-2 AMENDMENT NO. 10--

July 1980

Page 2 of 7s

9 Clarify the discrepancy between the isolation
valve arrangement which is described in Section
6.2.4.3.2.1.2. I'and that which is shown in
Figures 5.4-9a and 7.4-la of the PSAR.

'

h. Provide a cross-reference between GE diagram num-
bers (EXX-XXXX) which are used in the FSAR
diagrams and are included in the list of
references on these diagrams, and the WNP-2-
figures.

i.- Clarify the reference to Figure 1.2-5 of the FSAR
which is contained in Section 7.2.1.1.4.2.e by
.specifying the exact physical location and

i arrangement of the turbine generator oil line
pressure switches and their sensing lines.

j. Indicate in Section 7.2.1.1.4.4.5 of the FSAR thei.

delay time before the reactor mode switch scram
is automatically bypassed.

k. Clarify the discrepancy in the instrumentation
range between Note 4 of Table 7.1-2 and line 3 of
Table 7.2-1 of the PSAR (i.e. , reactor vessel,

*

) lower water line).
1. Clarify the discrepancy between the response to

Item 031.001 (s) and the content of Drawing
807E180TC, Sheets 1 through 9.

m. Clarify the reference in Section 7.3.1.2.7 of the
FSAR to Sections 8.2.1 and 8.3.1. This clarifi-
cation should clearly state the range of voltage
and frequency for which all Class 1E instrumen-

itation and control equipment is qualified and the
range of voltage and frequency to which it will
be exposed in the WNP-2 facility.

n. Clarify in Section 7.6.1.4.2 of the FSAR the
divisional assignments which are made for the
motor-generator sets of the reactor protection
system.- Specifically, justify the designation of
these_ buses as " critical".

o.- Clarify the discrepancy between Figure 5.2-6 and
Tables 7.2-1, 7.3-2, 7.3-3, 7.3-4 and 7.3-5 of
the FSAR with regard to the low level set point
and range.

O
.
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p. Clarify the discrepancies in the pressure trip

setting between the Amendment 1 revision of Table
6.3-2 and other submittals of information in the
FSAR such as Table 7.3-3 for the spray valve dif-
ferential pressure.

g. Clarify the discrepancy between your statement in
Section 7.6.1.8.1.2 of the PSAR regarding the
uniqueness of the RPT and the statement in Item
37 of Table 7.1-2 which claims your RPT is iden-
tical to that of Zimmer.

r. Clarify the reference to four RPS divisions in
Section 7.6.1.8.3.2 of the FSAR. It is our
understanding that there are only two RPS
divisions.

s. Clarify the discrepancy between the content of
Sections 3.11 and 7.6.2.8.2.1.1.4 of the FSAR.

t. Clarify the discrepancy between Sections 3.10 and
7.6.2.8.2.1.5 of the FSAR. (Note that the RPT
system is not listed in Table 3.10-1.)

u. Clarify the references in Section 7.6.1.7.8 of
the FSAR to '4able 3.11-4 for the reactor and
control building environments.

Response:

a. There is no discrepancy intended. Systems
designed in accordance with IEEE 279 include con-
sideration of electrical passive failures as
single active failures. Section 3.11.2.3 does
not address single failure, only qualification of
safety-related equipment.

b. There is no discrepancy. As stated in Question
031.001 (b) the reference to three trip logics
has been revised. As you have noted by Figure
7.2-1 there are in fact two trip logics in each
of the two RPS divisions, making a total of four
logics.

c. Section 4.4.3.3.3 is revised as follows:

4.4.3.3.3.a "...if the difference between
steamline temperature and recirculation pump

031.080-3
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! . inlet temperature is less than a preset value
((10.7'F).",

i-
i 4.4.3.3.3.b'-'"...feedwater flow falls below a
j- -preset level-(28. percent of. rated) and the flow
L . control valves are below a' preset position (19

. percent open)."

!' d. Due to a complete Chapter 7 rewrite in Amendment
i 10,. Figures 7.'7-7a through h have'been moved to-

Appendix H.A. t
,

*
There is no discrepancy; 4.4.3.3.3.1 describes

L the nominal speed at which the pump will be
4 driven during steady-state conditions when

~

powered from the LFMG set. Figure H.A-1c of the,

FSAR specifies speed ranges between whidh the-

functions described are permitted to occur during-

'

transient conditions existing when' the pump is
i started, stopped, or transferred from one steady-
j. state speed to another steady-state speed.
t

! Typically, 4.4.3.3.3.1 describes the pump as
| being started on 100% power source, tripped when
! the pump approaches full speed, and allowed to

' coast down where the LFMG set then continues to'

drive the pump at 25% speed. Figure H.A-1ci

! describes the same function but is more defini-
; tive in describing that the LFMG cannot start ,!

1 powering the purp until the pump speed is between
i 20 and 26% of rated. Since the LFMG output fre-
! quency is 25% of the pump motor rated frequency, i

: therfinal steady-state speed will be 25% of rated.
|
} e. The primary and secondary modes of operation for
. all containment isolation valves have been incor-
1 porated in. Table.6.2-16 (see response to Question
j' 022.044). The' primary mode of operation is indi-
j cated under column headed " Isolation Signal" and
; the secondary. mode under "Back Up".

| - f. See 7.3.1.1.2.4, 6.2.4.2, and response to
|- Question- 031.001(h). Due to a complete Chapter 7
4 rewrite in: Amendment 10, 7.3.1.1.2.4 has been
[ changed to 7.3.1.1.2.B.
i
) 9 TheEdiscrepancy.is clarified in the revised text i
L

for 6.2.4.3.2.1.2.1.

: O
i

,

.031.080-4
n t,
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h. See revised 1.8.

i. The revised FSAR Chapter 7 no longer makes
reference to FSAR Figure 1.2-5. Section
7.2.1.1.4.2.e has been replaced by 7.2.1.1(2)e.
However, the turbine governor valve hydraulic
line pressure switches C72-N005 A, B and C72-N005
C, D are mounted on local instrument racks IR-10
and IR-11, respectively. The lccation of these
instrument racks is shown on General Plant
Arrangement Drawing, FSAR Figure 1.2-5.

A routing drawing of the pressure switch sensing
lines is not available at this time as they are
field routed and have yet to be installed.

j. Due to a complete Chapter 7 rewrite in Amendment
10, FSAR 7.2.1.1.4.4.5 has been changed to
7.2.1.1(b). This section has been revised to
i ndicate a 10-second time delay.

k. There is no discrepancy. Note 4 of the FSAR
Table 7.1-2 states that the active range for the
reactor vessel water level is -150/0/+50 with
zero at the top of the active fuel which includes
wide and narrow range instruments. This is not
defining any specific water level instrumenta-
tion, but rather the overall range of the water
level instrumentation for the plant. Line 3 of
FSAR Table 7.2-1 specifies a range of 0-60" for
the low water level 3 instrument, a narrow range
instrument, which is a portion of the reactor
vessel water level range used for the RPS. Note
2 of the table states that "The range for safety-
related instrumentation is selected so as to
exceed the expected range of the process variable
being monitored." Therefore, the upper limit of
60" was selected as being above the maximum 50"
active water level. Measurement below the top of
the active fuel is of no interest or value for a
RPS trip function.

Amendment 10, revising Chapter 7, moved the entry
to which Note 4 applied to Table 7.7-2 which
references Zimmer I as identical in design. Note
4 has since been deleted.

1. Drawing 807E180TC, Revision 12 (2/28/78), has
deleted PRT and REVAB.

031.000-5
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(g) m. .Section 7.3.1.2.7 has been replaced in the,

Chapter 7 rewrite by 7.3.1.2.F which now reads
as follows:-

" Refer to Tables 3.11-1 through 3.11-5 and
paragraph 3.1.2.1.4.1 for environmental
conditions. Refer to Sections 8.2.1 and 8.3.1
for the maximum and minimum range of energy
supply to ESF instrumentation and controls; all
ESF instrumentation and controls are specified
and purchased to withstand the effects of
energy supply extremes."

n. Due to a complete Chapter 7 rewrite in
Amendment 10, FSAR 7.6.1.4.2 has been changed to
7.6.1. Reference to the RPS buses as " critical"
has been eliminated.

o. The only actual discrepancy existed 'in Table
7.3-2. This table did not list the confirmatory
reactor vessel low water lesel (Level 3) used in
the ADS initiation logic. Amendment 10, revising
Chapter 7, revised the tables to clarify water
level trips and renumbered Tables 7.3-2, 7.3-3,
7. 3-4 and 7. 3-5 to 7. 3 -3, 7. 3-5, 7.3-7 and 7.3-9

q respectively.

p. Due to a complete Chapter 7 rewrite in Amendment
10, FSAR Table 7.7-3 has been change 3 to Table
7.7-5. As stated in Notes (3), (5), and (6y of
Table 7.3-3, the instrument setpoints are subject
to change to agree with Chapter 16, " Technical
Specifications", which have not been submitted
and are.under development. The
actual trip settings will be established when the

,

!Technical Specifications are submitted, after
|which Tables 7.3-1 (HPCS), 7.3-3 (ADS), 7.3-5 -

(LPCS), 7.3-7 (LPCI), 7.3-9 (PCRVCS), 7.2-1 (RPS) !

and 7.4-1 (RCIC) will be revised. The trip set-
points will take into account accuracy, calibra-

1tion and drift allowances so that the required |actuation will fall within the analytic or design |basis limits.
;
,

q. .The statement in 7.6.1.8.1 Nas been removed
from the revision to Chapt.- Table 7.1-2 is.

correct as is.

The section discussing Recirculation Pump Tripr.

[,_,) (RPT) system instrumentation and controls has(

031.080-6
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been rewritten to refer to Appendix H and 5.4.
There are two RPS divisions.

s. Due to a complete rewrite of Chapter 7 in
Amendment 10, FSAR 7.6.2.8.2.1.1.4 has been
changed to 7.6.2.3.A.4 and reads as follows:

" Equipment Qualification (IEEE 279-1971,
Paragraph 4.4)

Vendor certification requires that the sensor
associated with each of the systems required
for safety trip variable, manual switches, and
trip logic components perform in accordance
with the requirements listed on the purchase
specification as well as in the intended appli-
cation. 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 confirm their adequacy for this
service. In-situ operational testing of these
sensors, channels, and the entire protection
system will be performed at each project site
during the preoperational test phase.

For a complete discussion of equipment qualifi-
cation for the safety-related systems described
in 7.6, refer to 3.5, 3.6, 3.10 and 3.11".

t. WNP-2 is presently reviewing qualification
requirements of Class 1E equipment. A composite
list of Class 1E equipment, including RPT ini-
tiation sensors, logic, breakers, etc., will be
entered in Tables 3.10-1 and 3.10-4 or equivalent
tables generated. The revision to Chapter 7 is
removing the cross-reference between 7.6 and -

3.10.

u. The Rod Sequence Control System referred to in
7.6.1.7.8 is a non-safety-related system.
Environmentally-related statements have been
removed from the text and the text has been moved
to 7.7.

O
031.080-7
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O. 031.081
(3.10)
(3.11)

Identify each type of relay in the WNP-2 facility which must
be energized or which must remain energized, during a seismic
event. .For each of these relay types, provide the following
information: (1) the minimum voltage at which it must
operate; (2) the voltage at which it was seismically
qualified; (3) the normal operating voltage; and (4) the loca-
tions and functions of this type of relay. Where a particular
relay was not qualified by test or was not tested in both the
energized and de-energized state, j ustify the seismic qualifi-
cation of the relay.

Response:

WPPSS has established a safety-related equipment re-evaluation
program. This program will re-evaluate the equipment's origi-
nal qualification. Its intent is to address the elements of
qualification identified in new seismic and new environmental
requirements. This program of re-evaluation is scheduled for
completion during Decembr 1980, at which time the requested
information will be provided to your SQRT personnel. Table. () 031.081-1 provides a list of the relays identified to date.,

.

<

4

3

O
p 031.081-1
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TABLE 031.081-1

NOMir4AL OPERATING VOLTAGE AT
MODEL NO. VOLTAGE MINIMLN WHICH SEISMIC PICK-UP DROP-0UT

MANUFACTURER OR TYPE RATING VOLTAGE QUALIFIED VOLTAGE VOLTAGE LOCATION FUNCTION

Asea RXMK1 120 VAC Later Later %V 36V Reactor Bldg. Containment isolation Valve

Struthers-Dunn 219 BBXP 120 VAC Later Later 80% DC None Specifled Control Room Containment Atmosphere Control
85% AC isolation Valve

Containment Supply Purge
Indication

Agastat GPl 120 VAC Later Later 92V @ 20*C 20-40% of Rated Reactor Bldg. Containment Atmosphere isolation
Interlock

7012PH 125 VAC Later Later 100 VDC 10% of Rated Control Room RFR Heat Exch. Dypass Interlock

7012AC 120 VAC Later Later 102 V 60V Diesel Bldg. DEA vent after HPCS, Div. 1 & il
DG Of f

7012AD 120 VAC i.ater Later 102 V 60V Diesel Bldg. Lov Diff. Press. Trip DMA Fan
for Cable Cooling System

7022Al 120 VAC Later Later 102 V 60V Diesel Bldg. DMA Cooling after HPCS, Div. I & il
DG Off

O
y Denison WE-74/EX-2 120 VAC Later Later N/A WA Reactor Bldg. Containment Supply Purge
, Indication
O
co Sylvania-Clark 7305-PM-5U4 120 V Later Later 85V 50V Diesel Bdig. DMA & DEA Interlock with Div. I
7 or Div. 11 Diesel Generator
M

GE HEAG1 120 VDC Later Later N/A VA Diesel Bdig. HPCS Diesel Generator Lockout Relay

FNA 120 VAC Later Later 90VAC 6-12VAC Control Room Multi-System Logic Interlocks
125 VDC Later Later 75VDC 6-12VDC'

HFA 120 VAC Later Late- 90VAC 88vAC Control Room Multi-System Logic Interlocks
125 VDC Later Later 75VDC 3-13VDC'

12CFD22B2A VA Later Later N/A WA Diesel Bldg. HPCS Diesel Generator Current
Diff. Relay

CR2820 120 VAC Later Later 98vAC 75VAC Control Room Minimum Flow Valve Time Delay
125 VDC Later Later 100VDC 82VDC 'g

CR105 115Y 60 Hz Later Later 98V 75V Control Room Reactor Protection System Auto @Scram oO After being ntinuously erergized, pl kup and drcpout V increase
d by 10-205) | M
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9
Q. 031.082
(7.6.2)

Demonstrate that the safety-related equipment discussed in
Section 7.6.2.3.2.1 of the FSAR satisfies the requirements of
General' Design Criteria 1, 2, 3, 4, 13, 14, 16, 19, 23, and
55. Provide this demonstration of compliance with the
requirements of Appendix A to 10CFR Part 50 in other sections
of the FSAR where it is missing.

Response:

The applicable General Design Criteria that apply to the high
pressure / low pressure interlocks are discussed in revised
7.6.2.2 and 7.1.2.2.

O

!

1

9
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WNP-2 AMENDMENT NO. 10
. July 1980
(--
N,J

Q.- 031.083
(3.11.3)

.(3.11A)
(031.006)
(031.056)
(031.059)

Neither your response to Item 031.006 nor Appendix 3.11A of
the FSAR satisfy our need for additional information on equip-
ment qualification. In order to ensure that your environmen-
tal qualification programs conform with General Design
Criteria 1, 2, 4, and 23 of Appendix A and Section III and XI
of Appendix B to 10 CFR Part 50, and to the national standards
(e.g., IEEE Standard 323-1971) mentioned in the Acceptance
Criteria contained in Section 3.11 of the Standard Review
Plan, NUREG-75/087, provided an amended response to Item
031.006 for:

a. The logic equipment for the standby gas treatment
system (031.006, item (d) of the second paragraph).

b. The following sensors: (1) the rod block monitor
flow transmitters; (2) the main steam line tunnel

) temperature thermocouple; and (3) B22-N024A.

c. All items listed in Questions 031.056 and 031.059.

Response:

a. The requested information for logic equipment for the
standby gas treatment system will be provided as part
of the overall re-evaluation program for seismic and
environmental qualification. See response to
Question 031.006.

f

-b. The requested information will be provided as part
of the overall re-evaluation program for seismic
-and environmental qualification. See response to
Question 031.006.

c. -031.056 -- Se'e response to Question 031.006.

031.059 - See revised response to this Question.

-

2'w - 031.083-1

--
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WNP-2 AMENDMENT NO. 10
July 1980

0
Q. 031.084
(3.11A)

The specification requirements of Table 3.11A-1 of the FSAR
are incomplete since they do not address the maximum and mini-
mum values of all of the parameters which are cited in Section
3(7) of IEEE Standard 279-1971. Accordingly, provide the
required data for all Class 1E components.

Response:

See response to Question 031.006.

O

O
031.084-1
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WNP-2 AMENDMENT NO. 10
- July 1980

0
. Q. '031.085
'

-(7.6.1)
j- (7.7.1)

Several systems (e.g. , the safety / relief valve discharge-line
temperature monitoring system and the reactor vessel head leak
detection' system) are listed in both Sections 7.6 and 7.7 of
the PSAR. However, Section 7.6 should describe only those,

systems required for-safety while Section 7.7 should describe
only those systems not required.for safety. In conformance
with the guidance contained in Section 7.7 of Regulatory Guide
1.70,= Revision 2, safety-related systems should not be listed
in Section 7.7 of the FSAR. Accordingly, revise your FSAR to
eliminate such ambiguous design descriptions of safety-related
systems _and non-safety-related systems.

Response:

FSAR 7.6 and_7.7 have been revised as part of the Chapter 7
rewrite effort. Section 7.6 now describes only "all other
systems required for safety" and 7.7 now describes only
" control systems not required for safety" or non-safety-
related instrumentation and controls of systems not described() anywhere else in the FSAR.

|

i

|

|

|
1
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|
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WNP-2 AMENDMENT NO. 10
July 1980

0
Q. 031.086
(7.4.1)
(9.3.5)

The standby liquid control system (SLCS) is designated in
Section 7.4.1.2.3.1 of the FSAR as a special plant capability
event system in the WNP-2 facility. To assure the availabi-
lity of the SLCS, you have provided in parallel, two sets of
those components r.equired to actuate this system. However,
our review indicates that you have not provided redundant
heating systems. Additionally, the heating equipment supply
emergency bus is neither identified nor is it redundant. We
have concluded, therefore, that your statement in Section
9.3.5.3 of the PSAR that ". . .a single f ailure will not prevent
system operation..." is not true. (Note that this matter has
been resolved in similar facilities by providing the redundant
heating systems.) Accordingly, provide a modified design of
the SLCS which satisfies the single failure criterion.
Alternatively, justify your present design.

Response:

See also the response to Question 031.073.

The standby liquid control system is neither designed nor
required to satisfy single failure criteria. The injection
controls have redundant circuits, but only to enhance availa-
bility insofar as practical. The SLCS is a backup to CRD in
the event that the rods cannot be inserted during normal plant
operation by operator control of the Reactor Manual Control
System. Hence, the SLCS by itself is not required to meet
single failure criteria. Therefore, the system heaters are
not required to be redundant nor does the power supply under
normal conditions need to be powered from an emergency bus.
Section 9.3.5.3 of the FSAR reads: "The SLC system is
required to be operable in the event of a station power
failure; therefore, the pumps, heaters, valves, and controls
are powered from the standby A-C power supply. The pumps and
valves are powered and controlled from separate buses and cir-
cuits so that a single failure will not prevent system
operation."

Due to a complete Chapter 7 rewrite in Amendment 10,
7.4.1.2.3.1 has been changed to 7.4.1.2.

O
031.086-1
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.rs Page 1 of 5
:( )
L' O. 031.087

.(3.11.2)

With regard to.Section 3.11.2.3 of the FSAR, . provide the
following additional infor. nation and clarifications:

a. Provide a-copy of the procedures for the
following aging simulations: (1) thermal; (2)
radiation; (3) operation; and (4) seismic.,

'b. ~ Provide justification for the aging temperature
which was used with. respect to the maximum normal
environmental conditions which are listed in
Table 3.11-1 of the FSAR.

Indicate the thermal aging acceleration rate andc.

provide the basis for this rate,

d. Indicate the~ thermal aging time used for each
plant location listed in Table 3.11-1 of the FSAR
which contains a valve that has been qualified in
accordance with IEEE Standard 382-1972. Identify
the valves which-are so qualified.

>g e. Provide information similar to that requested in
' #) Items (b) through (d) above for radiation aging.

'

3

In addition, describe how the effect of the
neutron fluences was considered.

f. Provide your criteria for determining the limits
of an actuator family including: -(1) the defini-
tion of the limits.of an actuator family; (2) the
criteria which were used to assure that the
sample valve operator is a valid representative
of the family; and (3) a. demonstration of'how the'
criteria were applied.

jg. Provideia table of the following information for
> all Class 1E valve actuators in the WNP-2

facility: -(1) the equipment specifications in
accordance with Section 3 of IEEE Standard
382-1972; (2) an identification of the family
membership; and (3) an identification of the

' samples.

/h . Indicate the number ~of operating cycles to which
each test specimen was subjected.

s-

031.087-1
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,

1

Page 2 of 5 h
1. Indicate the frequency range which was used in

the seismic qualification and aging of the i
samples. (Note that the frequency range per- !
mitted by IEEE Standard 382-1972 does not agree
with our acceptance criteria contained in
Paragraph II.1.a of Section 3.10 of our Standard
Review Plan, NUREG-75/087. We will require con-

~ formance with our positions in this latter
document.)

j. Describe how you assure that equipment not
qualified for all service conditions, will not
spuriously operate during exposure to service
conditions, including excessive exposure times
during which this equipment is not required to
function to mitigate the effects of accidents on
other events. .

Response:

The procedures for the following aging simula-a.
tions are as specified in IEEE 382-1972:

(1) Thermal: Refer to IEEE 382-1972, Part II,
Section 2, Page 10.

(2) Radiation: Refer to IEEE 382-1972, Part II,
Section 1, Page 10.

(3) Operation: Refer to IEEE 382-1972, Part II,
Section 3, Page 10.

(4) Seismic: Refer to IEEE 382-1972, Part I,
Section 4, Paragraph 4.3, Page 8.

These IEEE-382 procedures provided the outline
for valve actuator qualifications. Actual valve
test parameters are discussed in the following
sections.

b. The actual thermal aging qualification test para-
meters which were imposed for the NSSS safety-
related actuator applications at WNP-2 were based
on Part II, Section 2, Page 10 of IEEE 382-1972.
This basis (i.e., 140*F for 40 years at 55% rela-
tive humidity) envelopes the normal average tem-
perature of 3.11.1 for the worst case locationof safety-related valve actuators on WNP-2. Note
(6) of Table 3.11-1 states that the maximum
(abnormal) temperature and humidity will occur
less than 1% of the time and, therefore, this
temperature is not used as the basis for the

031.087-2
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WNP-2. AMENDMENT NO. 10
July 1980

Page 3 of 5 -
j. x

\- J . aging of valve. actuators. -During refueling and.;
maintenance times (more than 1%) the temperature
of the pr'imary containment will be much less than
the average temperature (135*F) which balances
'the maximum temperature conditions and durations.
Therefore, the aging program basis of IEEE
382-1972,-envelopes the WNP-2 requirements.

The NSSS actuators are qualified for. thermal-c.

aging in accordance with IEEE 382-1972, with
the aging acceleration rate just'ified by the
application of the 10*C rule (standard industry
practice),

d. All plant locations listed in FSAR Table 3.11-1
have the same aging time to qualify NSSS valves.
The aging time is derived by using the 10*C rule
and the accelerated aging temperature. This
aging time / temperature is based on the Part II,

: Section 2 of IEEE 382-1972 which envelopes the
WNP-2 requirements.

For radiation aging, air equivalence of neutrone.

dose to gamma dose was determined so that the
actual. gamma dose used in aging is the summation
of gamma dose and neutron / gamma dose equivalence.,

f. As required by IEEE 382-1972, a type test
demonstrated that the performance characteristics
of the actuator adhered to the equipment specifi-
catons and met all functional test requirements
of IEEE 382-1972. The sample valve. actuator was
constructed.using normal manufacturing processes
and was then subjected to the test program. The
test program for the sample valve actuator con-
sisted of subjecting the actuator to the following isequence of. conditions to simulate the design !

basis service conditions of the actuator: (a) |aging, (b) seismic, and (c) accident. These test
; conditions are detailed in subparagraph 2 below.

No maintenance was performed during this type
test.

The manufacturer's equipment test specifications
for the qualification sample are presented below
and encompass the most severe conditions of
equipment' service.

?~N |

. .1 ) l
_

031.087-3 j
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(1) The valve operator was required to operate
and remain operable during plant normal,
test, design basis event, and post-design
basis event conditions.

(2) The valve operator was required to provide
rated mechanical force for the following
conditions:

a. range of voltage - 230 to 460 volts;

b. range of frequency - 1 to 35 hertz @
1.0g, (including seismic forces) 4 to
34 hertz @ 3.09, 35 hertz @ 5.0g;

c. thermal conditions - see figure;

d. mechanical aging - 500 cycles, open and
close; and

e. radiation exposure.

(3) The mounting configuration for the valve
and operator was specified as mounted in a
nominally horizontal run of pipe with the
valve stem nominally vertical.

(4) Lubricants and seals have a minimum design
life of 5 years.

(5) The design life of the valve operator is
40 years.

(6) Control and indicating devices contained
on the valve operator include a torque
switch and a limit switch.

All electrical valve actuators used in the
NSSS design are in one family. 'T h u designation
for this family has been established by the
vendor as the "SMB" family. The sample valve
actuator which was used to qualify this family
was designated as follows:

Manufacturer: Limitorque
Type: SMB
Size: 0
Order No.: 360943A
Serial No.: 144068

031.087-4
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Page 5 of 5
i
\_/ g.- Same as f above.

h. . The test actuator was subjected to 500 cycles as
indicated in IEEE 382-1972.

i. A search for resonance was performed by scanning
the test specimen in the three major axes.
Scanning was done in the range from 1 to 35 hertz
at a maximum acceleration of 19 This tes' ting
identified no resonance. Next, the test specimen
was vibrated at even-integer frequencies from 4 to
34 hertz for a period of 10 seconds at an excita-
tion of 39 in each of the three major axes. The
test specimen was actuated at each dwell for one
complete cycle (open and close). . The test speci-
men was then vibrated at 35 hertz for 10 seconds
in each of the three major axes at an exci'tation
of Sg and was actuated for one complete cycle.

Specific quantification of actuator qualification
is embcdied in the' qualification test reports
which are available for review at GE-NED (San
Jose).

('N,) safety-related actuators to assure that equipment
j. Equipment qualification is conducted on the

will not operate spuriously. Safety-related NSSS
valve actuators are temperature qual.fied to IEEE
382-1972 by test for the equivalent active
40-year plant life plus LOCA conditions. Also,
these valve actuators are qualified for radiation

'

on the basis of integrated radiation doses from
LOCA plus 40 years life conditions.

bv

031.087-5
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WNP-2 AMENDMENT NO. 10
July 1980

O
Q. 031.088
(6.2.4)
(7.6.1)
(7.7.1)
(9.3.5)

Clarify the discrepancies between the following sections and
figures of the FSAR with regard to isolation of the reactor
water cleanup system when the standby liquid control system is
initiated: (1) Sections 6.2.4.3.2.1.1.7, 7.7.1.3,
7.6.1.4.3.6, and 9.3.5.2; (2) Figures 7.3-11a, 7.4-3, 7.7-14,
and (3) Table 7.3-13.

Response:

Isolation of the RWCU system by SLCS initiation is not
described in 6.2.4.3.2.1.1.7 and 7.6.1.4.3.6 or in Figure
7.3-11a because these sections and figure discuss provisions
for assuring primary containment integrity following a RWCU
system line break outside the containment. RWCU trip with
SLCS initiation is provided, not to assure containment
integrity, but to assure proper operation of the SLCS and is,
therefore, only discussed in 9.3.5.2 and shown in Figure 7.4-3
as part of the SLCS system description.

The discussion of the RWCU system has been removed from 7.7
since RWCU is not a major plant control system.

Note that Amendment 10, revising Chapter 7, renumbered Figures
7.3-11a and 7.7-14 to 7.3-10a and 7.3-1, respectively. The
discussion in 7.6.1.4.3.6 has been moved to 7.6.1.3.b and;

Table 7.3-13 has been removed from Chapter 7 and all infor-
mation incorporated into Table 6.2-16.

O
031.088-1
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WNP-2 AMENDMENT NO. 10
July 1980

O Q. 031.089
(1.7)
(6.7.3)

The single failure analysis presented in Section 6.7.3.1 of
the FSAR is inadequate. Accordingly, revise this section to
include single failures of electrical components such as the
spurious closing of relay contacts on K4. .(Refer to GE

: Drawing 851E708TD.) Provide the electrical schematic and one-
line drawings of this system for our review.

t Response:

See response to Question 031.076.

?
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Q. 031.090
(7.2.1)
(F7.2-la)
(031.032)

In Section 7.2.1.1.2 of the FSAR, you state that the reactor
protection system (RPS) is Class 1E. However, based on our
review of similar facilities (e .g . , Zimmer), we believe that
this statement is incorrect since the WNP-2 motor-generator
sets of the RPS are probably not Class 1E equipment.
Accordingly, correct the discrepancy between Sections

_

7.2.1.1.1 and 7.2.1.1.2 of the FSAR regarding the qualifica-
tion of the RPS motor-generator sets. Alternatively,
Jemonstrate that all components of the RPS are Class 1E
equipment.

Additionally, describe how the design and implementation of
your RPS satisfies the requirements of Section 6.6 of IEEE
Standard 379-1972, with special emphasis on the last paragraph
of this section.

Response:

Section 7.2.1.1.2 has been deleted from the recently revised
Chapter 7. The RPS motor-generator sets are now discussed
in 7.2.1.1.

Class lE protective devices (over/under voltage and frequency)
have been included in the design to preclude adverse influence
to the protection system from the ator-generator sets in the
event a failure occurs.

!
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.,

- Q. 031.091
(F7.2-9)

In facilities similar to WNP-2, the wiring from the RPS ~ relay
contacts'14A and 14C, via cabinet penetration Y, and 14E and
14G, via-cabinet penetration Z, appears on terminal strip CC.
(Refer to the GE drawing 807E-166TU.) This wiring is powered
from two separate Class 1E d-c busses. Insufficient physical,

separation was provided between these busses on terminal strip
CC, the associated cables, and in penctrations Y and Z, which
also serve the plant process computer system. Our concern is
that there may be insufficient physical separation in the RPS
cabinets of the WNP-2 facility since it is our understanding
that they are being manufactured by the same vendor.
Accordingly, if this same problem exists in the RPS cabinets
of-the WNP-2 facility, we will require you to provide an
acceptable design for the routing of Class 1E circuits inside -

the RPS cabinets. Alternatively, demonstrate that our concern
on this matter is not applicable to the WNP-2 facility.
Response:

The separation review performed on WNP-2 designs resulted in
the rework of the Reactor Protection System Cabinets. This
rework included redesign of cabinet penetrations and contactorO enclosures eliminating the problems described.-

,
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Page 1 of 2

O. 031.092
(F7.2-9)

In facilities similar to WNP-2, the cabinet lighting circuit
which is not treated as an associated circuit, crosses cabinet
penetration 187 in RPS cabinet A, and as a result, becomes
associated with the containment isolation system wiring going
to penetration 187. Our concern is that the physical separa-
tion provided in the RPS cabinets of the WNP-2 facility may
not satisfy either the requirements of IEEE Standard 279-1971
or the WNP-2 separation criteria. Accordingly, if this
problem ~of physical separation exists in the RPS cabinets of
the WNP-2 facility, we will require you to take the following
corrective actions:

a. Provide a modified design for the routing of
non-Class 1E circuits in RPS cabinet A which
ratisfies the separation criteria.

b. Review the design of all other Class 1E cabinets
for similar defects and indicate the cabinets
which you reviewed.

c. Advise us of your findings and plans for the
modifications necessary to satisfy the separation
criteria.

d. IdentIlfy and justify all exceptions which you may
take to items (a), (b) or (c) above.

e. Provide panel layout drawings and one line
diagrams which show the routing and physical
separation between the reactor trip sensors and:
(1) the high level cutof fs for the HPCS and RCIC;
and (2) the post-accident reactor vessel le"el
indication system.

Response:

a. WNP-2 has recently completed a review of separa-
tion criteria versus actual installations. The
review included the control room cabinets and
panels as well as PGCC. See response to Question
031.100 for a description of the WNP-2 separation
criteria. The RPS cabinets were reviewed and
several modifications have been made. Cabinet
lighting wiring has been separated from safety-
related wiring. However, it should be noted that

O
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]
\# ~

neither the WNP-2 separation criteria nor'IEEE
279-1971 requires'that non-Class 1E circuits be
separated in any way from Class 1E circuitsa

unless the non-Class 1B is supplied from a redun-
. dant division Class 1E power source.

:

]. b. Same as (a) above,

c. Same as (a) above.

d. Same as'(a) above.
I e. There is no criteria requiring physical separa-

tion between reactor trip sensors and HPCS/RCIC
high level trips or reactor trip sensors and the
reactor vessel level indication system, unless

< two or more noncompatible electrical divisions
exist on a particular device. As part of the
separation review, WNP-2 local instrument racks;

were evaluated and design changes incorporated to
eliminate separation problems. However, two
divisionally noncompatible systems (which are not
electrically or functionally redundant), RPS and
HPCS level trips, remain on a single instrument.

O Contact-to-contact separation has been employed
with circuit wiring leaving-the instrument
housing via different feed-throughs and conduits
to separated terminal boxes. The drawings
showing these revisions are in the process of
being updated.
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QA/ Q.- 031.093-
(7.2.1)

7-('.2.2)

Provide in Sections 7.2.1.1 and 7.2.2.1 of the FSAR, the
design c'riteria and'a description of the scram discharge
volume switches and their qualification testing, including the
following information: (1)'the manufacturer; (2) the type of

'

float.(i.e.,'whether it is self-equalizing or sealed); (3) the
float material and the magnet material; and (4) the qualifica-
tion test. conditions including the water temperature; the
pressure; the duration _of the test conditions; the number of
test cpcles; the period between test cycles; the extremes of
external temperature, pressure,-and humidity; and the .

radiation source, strength, and dose.

Response:.

The scram discharge volume switches are Quality Class 1E
magnetic ~ switches which use non-self-equalzing floats. They
are manufactured by the Magnetrol Company and are identified
as Model 5.0-751. The floats are made of 347 stainless steel,
while the magnet material is ALNICO 5.

[\-]-
'

Test units were subjected to ten 64-hour exposure cycles, each_-

consisting of 16 hours at 300*F dry heat, and 48 hours at 95
to 100% relative humidity between ambient and 100*F. Ten
thousand. cycles of on-off operation were performed. The units

- were exposed to 4.4 x 104 RAD integrated dosage to simulate 40
years of_ background radiation.

Any other information concerning qualification testing will be
available to your SQRT or environmental review personnel when
the qualification re-evaluation review has been completed.
See responses to Questions 031.006 and 031.023.

|

|
'

b

.
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O
Q. 031.094
(7.2.2)
(7.3.2)
(031.033)

Your response to Item 031.033 is incomplete since it does not
indicate that the individual system level indicators can be
actuated from the control room by the operator. Accordingly,
revise Sections 7.2.2.1.2.1.5, 7.3.2.1.2.1.6.2, and
7.3.2.2.2.1.5.1.2 and all other similar sections of the PSAR,
to describe the provisions you have incorporated into the
design of the WNP-2 f acility to satisfy Position C.4 of
Regulatory Guide 1.47, " Bypassed and Inoperable Status
Indication for Nuclear Power Plant Safety Systems", May 1973.
(Note that this position is not intended to address the
testing of annunciators, but is intended to provide manual
initiation of system level indication of inoperable and
bypassed status.)

Response:

The WNP-2 FSAR Chapter 7 has been modified to include a
generic discussion in 7.1 of the conformance to Regulatory
Guide 1.47. All other discussions in 7.2, 7.3, 7.4, 7.5 and
7.6 have been deleted.

The generic discussion describes the capability of each system
level bypass indication to be manually actuated. This provi-
des system level indication for those bypass and inoperability
conditions which are not automatically indicated.

|
1

j

031.094-1
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Q. 031.095
(7.3.2)

. Your discussion of how the instrumentation and controls'

satisfy the requirements of Section 4.1 of IEEE Standard
279-1971 is inadequate. Indicate the pick-up and dropout
voltage values of the bus voltage relay.

Response:

The manufacturer, voltage characteristics, and seismic test,

criteria for WNP-2 relays is provided in the response to,

Question 031.081.
,

o.

,

6

7

I

i

O
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0
0. 031.096
(7.3.2)

Provide justification in Section 7.3.2.1 of the FSAR for indi-
cating a loss of power to the motor starters by deenergizing
the indicating lamps. In your response, discuss how the reac-
tor operator can distinguish between a failed lamp and a
system bypass. Demonstrate how your design of these indi-
cating lights satisfies the requirements of IEEE Standard
279-1971 with regard to providing the reactor operator with
timely and unambiguous information.

Response:

The WNP-2 system level bypass indication system includes
inputs from safety-related motor starter power monitoring
relays. The de-energization of these relays results in annun-
ciation of a safety system bypass condition.

The operator will then scan the main control board section
involved looking for equipment with both indicating lamps
extinguished. The use of these indicating lamps to identify
valve power loss is only an aid to the operator in identifying
the actual component causing the syster bypass after receiving
annunciation.

O
031.096-1
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. Q. 031.097

RSP
(031.026)

Your response to Question 031.026 is unacceptable. It is our
position that isolation devices which are used to provide
electrical independence between Class 1E and non-Class 1E
equipment must: (1) be designed, qualified, and implemented
in.accordance with all of the requirements for Class 1E
equipment; and.(2) be an integral part of the system which
they are intended to protect. Accordingly, we require you to
revise your response to Question 031.026 and to provide all
the information requested in this previous request. (Note
that this matter-has been. resolved in similar facilities by
modifying the design.)>

:

Response:

Question 031.063 also requested an update of the response to1

! 031.026. The updated response was submitted in Amendment 3 in
March, 1979, and responds to the concerns of this question.

.

1O
:

,

t

[

.

O
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Q. 031.098
RSP
(7.6)
(15.4.1)

It is our position that the use of the rod worth minimizer
(RWM) is unacceptable for safety-related functions since it
does not satisfy the requirements of IEEE Standard 279-1971.
Accordingly, we require you to delete this system from Section
7.6 of the FSAR. (Note that you claim credit for the RWM in
Section 15.4.1.2.2.1 of the FSAR which implies that the RWM is
a safety-related system.)

Response:

The Rod Worth Minimizer (RWM) does not provide a safety
function, nor is it required for power generation. The
PSAR has been modified to move the RWM description from 7.6 to
7.7.

Section 15.4.1.2.2.1 does describe the function of the RWM and
the Rod Sequence Control System (RSCS) as the means of pre-
venting an approach to criticality at low power levels by
blocking the withdrawal of an out of sequence rod.

Credit is taken for these systems because the RWM and RSCS are
redundant for this extremely unlikely event. However, the
analysis provided in NEDO 23842 shows that the failure to
block rod withdrawal by the RWM and the RSCS is backed-up by
the scram which will be initiated by the Neutron Monitoring
System (either IRM or APRM) inputs to the Reactor Protection
System. Both these systems are safety-related. The analysis
showed that the licensing basis criterion for fuel failure is
still satisfied even when the RWM and RSCS fail to block rod
withdrawal.

O
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V Q. 031.099
(3.4)
(7.3.1)
(031.030)

The response to Item 031.030(c) is incomplete since you do not
discuss the consequences to electrical equipment in the event
of internal flooding. Section 7.3.1.2.8.1 of the FSAR is
similarly incomplete. Accordingly, provide a revised response
to Item 031.030(c) which discusses the protection of Class 1E
equipment from internal flooding (e.g., a failure of either
the main condenser cooling line or of the fire protection
system).

Response:

The protection of Class IE equipment'from internal flooding is
discussed in FSAR 3.4.1.4.1.2 and 3.4.1.5.2, which were sub-
mitted in Amendment 5. The ECCS equipment in the reactor
building basement, where the building sumps are located, are
protected from internal flooding due to post-LOCA. ECCS
passive failures by a Class 1E leak detection system are
discussed in the response to FSAR Question 212.003. The

i passive failure is isolated before it has any additional

/'') effect on ECCS opei

N_/
The potential floccing and environmental effects from postu-
lated through-wall leakage cracks in moderate energy fluid
piping systems, and postulated rupture of high energy fluid
pipings are currently being re-evaluated as stated in FSAR
3.6.

The effects of the internal flooding on electrical equipment
are being taken into account in the re-evaluation. The
results of this analysis will be furnished by amendment to
FSARJ3.6. At that time a change to Question 031.030(c) and
this question will be provided.

.

xA
:
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O. 031.100

In Table 7.1-2 of the FSAR, you indicate that many of your
instrumentation and control systems are identical to those
of LaSalle and Zimmer. During the course of our review of
these facilities, which are similar to the WNP-2 facility,
we encountered a number of errors in the implementation of
the basic GE design. Our concern is that these same errors,
or similar errors, could occur in implementing the electrical
design of the WNP-2 f acility. In particular, we find that
your analyses in 7. 3. 2.1. 2. 3.1 and 7. 3. 2. 2. 2. 3.1.1 of the
FSAR, to determine compliance with the requirements of IEEE
Std. 279-1971, are too general in content. We provide guid-
ance for the information we need in Section 7.2 of the Stand-
ard Review Plan, especially in Appendix 7.2.A. Specific
examples of areas where we require additional information
are presented in Items 031.081, 031.084, 031.091, and 031.092
of this enclosure. Accordingly, provide more specific analy-
ses of how you have implemented, in detail, the basic GE-

electrical design in the WNP-2 f acility. References to other
sections of the PSAR are acceptable in lieu of repeating this
information in 7.3.2.1.2.3.1.

Response:

OThe GE separation criteria has been integrated into the WNP-2
separation criteria. A copy of the criteria is attached.

O
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/ ixj Cable Separation Criteria

Objective

The installation of electrical cables shall be in accordance
with the following design criteria. The purposes of these
criteria are as follows:

a. To preserve the independence of redundant
safety-related electrical systems.

b. To minimize the influence of a non-safety-
related cable on safety-related cables.

c. To minimize the influence of various types
of cables (instrumentation, power, etc.)
on each other.

d. To give design and installation guidance to
assure that separation and identification
requirements are met.

Definitions and General Requirements - Balance of
Plant and Nuclear Steam Supply Safety-Related Systems

,-m

N_.
Definitions

Power Cable

Power cables are defined as those cables that provide elec-
trical energy for equipment motive power and heating requiring
14.4 kv, 649 kv, 4.16 kv, 480 volts, 240 volts, 120/208 volts,
a-c, 250 and 125 volts d-c. (See Page 031.100-24 for further
information.)

Power cables of dif ferent voltage ratings must be routed
in different cable trays except as follows: ,a) Common tray
is permitted for 480 volt, 120/208 volt ac, 125 volt and 250
volt de of compatible divisions; (b) Common tray is permitted
for 4160 and 6900 volt power cables of compatible divisions.
480, 4160 and 6900 volt power cables are not to be installed
in cable trays in the spreading area beneath the control room.
If a run through this area is unavoidable, the power cable
shall be-installed in conduit.

Power cables shall be installed in raceways separate from
control cables and low-level signal cables and where verti-

(~ cally stacked, the power cables shall be placed in the tray
N )N

031.100-2
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with the highest position in the tray tier. Stacking of
multiple power trays shall be such that the voltage levels
decrease sequentially from the top to the bottom tray in the
stack.

Control Cable

Control cables are those cables using voltages 120 volts ac
;or below) or 125 volts dc (or below), with normal current
not in excess of 30 amperes, whose circuits are designed
to supply control power for the plant systems. Included in
the category of control cables are those cables used for
intermittent operation to change the operating status of a
utilization device of the plant system. Control cables in-
clude all cables which have any of the following functions:
(See page 031.100-24 for further information.)

a. 125 volts dc or 120 volts ac feeds to switch-
gear, panel and local panel control buses.
Wire types are to be power cable, type G2.

b. 125 volts de or 120 volts ac feeds to solenoids.

c. 125 volts dc or 120 volts ac control and inter-
lock circuits.

a. Annunciator circuits.

Instrument Cable (Low-level signals)

Instrumentation cables are those cables used to carry low-
level analog or digital signals. Low-level signal cables
require a specific degree of separation or segregation to
perserve the accuracy of the transmitted signal. Low-level
signal cables are run in raceways separate from all power
and control cables, except within the Control Room Power
Generation and Control Complex (PGCC) and as noted below.
Instrument (signal) trays shall be of the enclosed (solid
bottom and covers) type.

Analog and digital signal input cables shall be routed as
follows:

Digital computer signals in the reactor building shall be
run in Divisional control trays as applicable by the device
being served. Non-Class lE digital signals in other areas,

'

shall be run in instrumentation trays of Division B, unless
they are routed through the reactor building.

O
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Analog computer signals in the reactor building shall be run
in Divisional instrumentation trays as applicable by the
device being served. Non-Class lE analog signals in other
areas shall be run in instrumentation trays of Division A,
unless they are routed through the reactor building.

Safety-Related Electrical and Instrumentation
Systems and Equipment

Those electrical and instrumentation systems and equipment
which are relied upon to prevent or mitigate the consequen-
ces of accidents and malfunctions originating within the
reactor coolant pressure boundary. Safety-related systems
and equipment are limited in this document to the Reactor
Protection System and the Engineered Safeguards Systems.

Reactor Protection System (RPS)

The Reactor Protection System is the overall complex of
instrument channels, trip system and trip actuators, and
viring which generates a reactor trip (scram) signal to ini-
tiate a reactor trip when a monitored parameter (or group of
parameters) exceeds a setpoint value indicating the approach, _ ,

( \ of an unsafe condition. The complete RPS is a Class lE
's I safety-related system.

The Reactor Protection System Power System, consisting of
M-G sets, distribution panels, etc., is a separate, non-
safety-related system which supplies power to the RPS itself.

Engineered Safeguards Systems (ESS)

This includes that combination of subsystems which take auto-
matic action to provide the cooling necessary to limit or
prevent the effects of fuel cladding melting, maintain the
integrity of the containment, and insure that the exposure
of the public to radiation will be below the limits of
10CPR100 in the event of a design basis reactor accident.

Nuclear Steam Supply Shutoff System (NSSS)

The instrument channels (except those common to RPS), power
s upplies, trip systems, manual controls, and interconnecting
wiring involved in generating a NSSS system function. In-
strument channels for the isolation functions which are
shared with the Reactor Protection System are considered a
part of the RPS as far as separation is concerned.

7
i i i
'

Q,./
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Instrument Channel

An arrangement of sensory and intermediate components as
required to generate a single trip signal related to a par-
ticular plant parameter and introduce this trip signal into
a trip system. The channel loses its identity upon combina-
tion of its trip signal with others.

Trip System

An interconnected arrangement of components making use of
instrument channel outputs in the generation of a trip
function when appropriate logic is satisfied.

Trip Actuator

The mechanism which carries out the final action of the
protection system.

Redundant System

A system or sub-system whose function can be provided by
another system or sub-system.

Standby Power Sources

Emergency "on-site" power sources designed for use when
of f-site power is not available. Teese include engine-driven
generators and station batteries.

Sinale Failure

A single failure is an occurrence which results in the loss
or capability of a component to perform its intended safety
functions. Multiple failures resulting from a single occur-
rence are considered to be part of the single failure. Sys-
tems providing safety functions are considered to be designed
against an assumed single failure, if a single failure of any
component does not result in a loss of capability of the
systems to perform their safety function.

a. Active Failure: An active component failure is
defined as the malfunction or loss of function
of a component of electrical or fluid systems.
The failure of an active component of a fluid
system is considered to be a loss of component
function as a result of mechanical, hydraulic,
pneumatic, or electrical malfunction, but not
the loss of component structural integrity.

0
031.100-5
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''
b. Passive Failure: A passive component failure

in the sense utilized in 3.6.1.21a refers to the
failure of:

1) passive electrical equipment such as shorts
in cables,

2) pump or valve seals for long term cooling
,

requirements.
,

t

Isolation Device

A device in a circuit which limits the effects of events in
one_section of a circuit from causing unacceptable conse-
quences in other sections of the circuits or other circuits.
Some examples of isolation devices are relays, buffer ampli-
fiers, isolation transformers, fuses, circuit breakers and
fire stops.

Raceway

Any channel that is designed and used expressly for support-
ing wire, cables or bus bars. Raceways consist primarily of,,

fs but are not restricted to, cable trays, wireways and conduits.

Potential Hazardous Area''

This is any area in the vicinity of potential missile and
external fire risk, pipe whip,_and jet impingement.

i
4 General Area
|

This is an area from which potential hazards of missiles,
external fires and pipe whip are excluded.

,

General Requirements'

Segregation of Cables

Outside of the Main Control Room separate cable trays shall
be installed for the five types of cables, i.e., high voltage
power, power, - control, low-level signal and RPS, with not
more than one of these types of cable perritted in 6say it oy.

Separat'7n Details for Raceways

The~ degree of isolation and/or separation between raceways
. varies withithe potential hazards within a particular area
of the station. These' areas are classified as follows:f~s

(dIu

| 031.100-6
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Oa. General Areas

b. Mechanical Damage (Missile) Area

c. Fire Hazard Area

d. Cable Spreading Room

e. Control Room

Minimum separation distances are for open ventilated trays
providing the following is observed:

a. Cable splices in raceways are to be prohibited,

b. Cables and raceways are to be flame retardant.

c. Design basis is that cable trays will not be
filled such that cables extend above tray side
rails (this approximates a 50% tray fill on a
random basis).

d. Hazards to be limited to failures or faults
internal to electric cables,

a. The minimum separation distance between open
cable trays of redundant divisions or between
an open tray of one division and a conduit of a
redundant division routed above the tray shall be
three feet free air space (horizontally) and five
feet free air space (vertically). However, if no
automatic area fire detection and extinguishing
system exists, and the lower tray is the highest
tray in a tier of more than three, the minimum
vertical free air space for separation shall be
eight feet. The minimum separation distance
between an open cable tray of one division and a
conduit of a redundant division where the conduit
is routed below the open tray shall be one inch.
Where equipment arrangement precludes maintaining
the minimum separation distance, covers or bar-
riers are to be provided between trays of redun-
dant divisions, as shown on pages 031.100-15 thru
031.100-18. Circuits of redundant divisions can
also be run in solid enclosed raceways, such as
totally enclosed trays or rigid steel conduit,
wriere the minimum established distance for open
trays is not maintained.

031.100-7
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k- / b. In cases of crossover of one open tray over
another of a redundant division where the mini-
mum vertical separation criteria established in
a. above is not maintained, barriers consisting
of solid steel covers on bottom trays and solid
bottom in top trays shall be provided. These
covers shall extend to each side of both tray
edges by a minimum distance equal to three times
the width of the widest tray involved in either
div ision. The length of the protective covers
is taken along the tray centerline. At cross-
overs, a minimum vertical separation of one inch
is to be provided between the top of the bottom
tray and the bottom of the top tray.

c. In cases of crossovers of enclosed raceways and
open trays of a redundant division, the minimum
separation distance shall be one inch when the
enclosed raceway is below the open tray.
Otherwise, vertical separation established in a.
above shall be maintained.

d. Fire stops shall be used where any raceway
penetrates the slab into the control room, where

O any raceway penetrates designated fire areas,
or where any raceway penetrates areas where ans/

ambient pressure difference exists. In addition,
fire stops shall be provided where any open
vertical raceway penetrates floor or ceiling
slabs. Both the penetration and the trays
themselves shall be sealed with fire resistant
material.

Mechanical Damage (Missile) Area

a. An analysis shall be performed to assure that
routing, arrangement and/or protective barriers
are such that no credible locally generated
missile, pipe whip or jet impingement can damage
a sufficient amount of safety-related cabling or
equipment to cause loss of safe shutdown / accident
mitigation capability when taken with-a single
active or passive failure.

b. Class I Electrical Systems Cables shall not be
routed through other than Class I structures to
protect against earthquake damage and exposure
to tornado or flooding conditions unless analysis
is performed to demonstrate that loss of such

('] cables.does not negate a safety function.
V

,

j 031.100-8
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Installation of non-Seismic Category I equipmentc.

in areas containing Seismic Category I equipment
should be avoided where practicable, or adequate
barriers shall be provided to protect Category I
equipment, or analysis shall be performed to
demonstrate that failure of the non-Category I
equipment will not lead to degradation of a
plant safety function.

Fire Hazard Areas

a. Routing of cables and conduits for safety-related
redundant systems through an area where there is
potential for accumulation of large quantities of
oil or other combustible material shall be pro-
hibited.

b. Fire stops shall be provided for all tray and
conduit (at the first available junction)
penetrations passing through fire rated barriers
at fire hazard area boundaries (both sides).

Cable Spreading Roont

ha. The cable spreading room is the area under the
control room where cables leaving the panels
are dispersed into their various raceways for
routing to all parts of the plant.

b. The minimum separation distance between open
trays of redundant divisions is to be one foot
between trays separated horizontalaly and thtee
feet between trays separated vertically assuming
a fire detection and extinguishing system is
present. If these distances cannot be main-
tained, fire barriecs shall be installed.

c. The minimum separation clearance between conduits
and open trays of redundant divisions is 6 inches
free air space when the conduit is below or to
the side of the open tray and 3 feet free air
space when the condait is located above the open
trays.

Control Room

a. In general, no single control panel should in-
clude wiring essential to more than one safety
related redundant function. If cabling of re-

fdundant functions must be terminated in the same~

031.100-9
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-(O
panel or'if cables of redundant divisions run
through the same panel, a minimum separation of
6 inches shall be maintained between cables and
components to prevent common damage, unless
separated by a barrier or an isolation device.
A sheet metal enclosure and/or conduit around
the intruding division wiring or component is
an adequate barrier. The enclosure (s) shall
include the cables, terminal blocks and the
actual device (e.g., switch, light) if required.

b. For PGCC see G.E. NEDO 10466.

c. In the area behind the PGCC termination cabinets
and near the Control Room walls, cables will be
routed in grounded flexible conduit and the area
provided with a silicone foam fill or halon fire
suppression system, or an alternate method of
providing electrical separation / fire protection
shall be furnished.

Identification of Panels, Racks, Junction and Pull Boxes,
Cable, Cable Trays and Conduit

O) a. General(
Equipment associated with the RPS, NSSS and ESS
shall be identified so that two facts are physi-
cally apparent to the operating and maintenance
personnel: first, that the equipment is part of
Nuclear Safeguards System; and second, the
grouping (or division) of enforced segregation
with which the equipment is associated,

b. Panels and Racks

Panels and racks associated with the Nuclear
Safeguards System shall be labelled with marker
plates which are conspicuously different in color
or color of engraving-fill from those for other
similar panels. The marker plates shall include
identification of the ' division of the equipment
included.

c. Junction or Pull Boxes

Junction and/or pull boxes enclosing wiring for
the Nuclear Safeguards System shall have ident1-
t1 cation similar to and . compatible with the -

{nsj panels and racks considered in b. above.
;
,
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d. Cable

Safety-related cables (Divisions 1 thru 7) shall
be uniquely identified by number and color code.
Each cable listed in the cable schedule shall be
assigned a number for identification purposes.
The number shall appear on the electrical instal-
lation drawing and on the wiring diagrams on
which the terminations of the cable are shown.

Cable identification tags shall be made of a
permanent material and permanently attached to
all cables. Tags shall indicate the individual
cable number, and the particular separation divi-
sion to which the cable is assigned according to
the marking characteristics shown in f. below.

Cables shall be tagged at fifteen foot intervals
and at their terminations. This identification
requirement does not apply to individual con-
ductors or to cables which run in conduit only.

e. Identification of Cable Tray and Conduit

Each cable tray section shall be assigned an
identification code number which is made of a
plastic material and applied to the sides of
the tray. Moreover, those sections that are
assigned a separation code corresponding to the
codes assigned to each safety system cable
grouping shall have their respective code
numbers marked on their sides in color.

Conduits shall be tagged in a manner similar to
that used for cable identification.

All trays and conduits shall be identified at
entrance and exit points of each room they pass
through. Conduits shall be identified at the
beginning and at the end, at all boxes, and at
all discontinuities.

Tray / conduit marking characteristic code is shown
in f. below.

O
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'\ / f. Marking Characteristic Code
|
!

Tray / Conduit Inscription
Division Application Characters Characters Background

1 P,C,I Div. 1 Black Yellow
;

2 P,C,I Div. 2 Black Orange

i 3 P,C,I Div. 3 Black Red

4 RPS-Al R Ch. Al Red Lt. Blue
! NSSS-Al

NMS-A

5 RPS-A2 R Ch. A2 Red Green
NSSS-A2
NMS-C+

:

6 RPS-B1 R Ch. B2 Red Dk. Blue
NSSS-B1
NMS-B

O 7 RPS-B2 R Ch. B2 Red Brown
NSSS-B2
NMS-D

<

A P,C,I Div. A Black Silver or
Silver /
Yellow
Striper

.

B P,C,I Div. B Black Gold or
i

Gold /
Orange
Stripe

P - Power
C , Control
I -' Instrumentation

.Non-Class lE circuits receiving power from Class lE power
sources which.are not shed by an accident signal shall be
identified by the addition of checkered black / silver or
black / gold markers indicating .the Class lE division (Division
1 or 2 respectively) from.which the circuit receives its
power and identified as A'l or B'2 (respectively) in the com- -
puterized cable schedule.

O
i
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Specific Requirements for Separation of Cables
for Nuclear Safeguards Systems

Reactor Protection System (RPS, NSSS and NMS)

Reactor Protection System (RPS, NSSS and NSSS, and NMS
fail-safe wiring:

a. Fail-safe wiring outside of the main protection
system cabinets shall be run in rigid or flex-
ible conduits and/or totally enclosed trays used
for no other wiring and shall be conspicuously
identified at all junction or pull boxes. IRM,
LPRM input, and RPS Scram Group output cables
may be combined in the same wireway provided that
the four divisional separation is maintained.

b. Wires from both RPS trip system trip actuators to
a single group of scram solenoids may be run in a
single conduit; however, a single conduit shall
not contain wires to more than one group of scram
solenoids. Wiring for two solenoids on the same
control rod may be run in the same conduit.

h
c. Cables through the primary containment penetra-

tions shall be so grouped that failure of all
cabling in a single penetration cannot prevent
a scrah.. (This applies specifically to the
neutron monitoring cables and the main steam
isolation valves position switches.)

d. Power supplies to systems which de-energize to
operate (so called " fail-safe" power supplies)
require only that separation which is deemed
prudent to give reliability (continuity of oper-
ation). Therefore, the protection system fly-
wheel motor generator (MG) sets and load cir-
cuit breakers are not required to comply with
the separation requirements of this Specifica-
tion for safety reasons even though the load
circuits go to separate panels.

Wiring for the four RPS scram group outputs ande.

the NSM LPRM inputs must be routed as four
separate divisions.

O
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~

Non-Class lE Circuits

-Non-Class lE circuits which receive power from Class lE
power sources shall be uniquely identified and comply with
the same separation requirements placed on Class lE circuits.
For example, a. Division A non-Class lE circuit whose power
source origin is a Division I critical bus must be separated
from a Division B non-Class lE circuit whose power source
origin is a Division II critical bus.

All other non-Class lE circuits require no separation.

See Table IV for a description of acceptable non-Class lE
,

circuit routing.
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TABLE I

CABLE ROUTING CRITERIA

(Excluding of Redundant Channels)

TYPE RACEWAY

CONDUlT
GROUP NON CLASS H.V. 01
(Nota 1) SYSTEM Oh SERVICE lE 1E CONTROL POWER PWR. SIGNAL ENCLOSED OPEN TRAY REMARKS

1 RPS Controls X X X

2 RPS Scram Solenolds X X X

3 RPS Neutron ibnItoring X X X

4 RTD's X X X

4 TC's X X X

4 Transducers X X X

4 Supervisory Inst. X X X

4 Radiation ibnitoring X X X Note 2
4 Other Low Level Non-Dig. X X X

5 RTD's X X X

5 TC's X X X

5 Transducers X X X

5 Supervisory Inst. X X X

5 Radiation bbnitoring X X X tbte 2
5 Other Low Level Non-Dig. X X X
6 Digital X X X
6 Control Circults X X X Note 3
7 Digital Ckts. X X X Note 4
8 Control Ckts. X X X Note 3
8 Communications Ckts. X X X

9 125-250 VDC,120-480 VAC X X X

10 125-250 VDC,120-480 VAC X X X

11 4.16-6.9 KY X X X

12 4.16-6.9 KV X X X

NOTES: 1. Same Group Number indicates a common raceway.
Dif ferent Group Nurrber indicates separate raceway.

2. T. I.P. Cables may be combined with contro' cables.

3. See Par. 3.6.1.2 for control cable definition.

4 Non IE Digital Ckts. Inside tha reactor bldg. may be
mixed with Control Ckts.

O
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\- TABLE II

ASSIGNMENT OF SYSTEMS TO DIVISION OF SEPARATION

Division 1 Division 2 Division 3

RHR A RHR B HPCS

LPCS RHR C HPCS Diesel-
Generator

Outboard Isolation Valves Inboard Isolation Valves 125 VDC Battery 3
~

Standby Emergency Power 1 Standby Emergency Power 2 Standby Service
Water Cs

RCIC Safety-Related
Display Instr. 3

Automatic Depressurization Automatic DepressurizationDiv. 1 Controls Div. 2 Controls
Standby Gas Treatment (Loop 1) Standby Gas Treatment (Loop 2)

'- 250 volt dc Battery
125 volt dc Battery 1- 125 volt dc Battery 2i

24 volt dc Batery 1 24 volt dc Battery 2
Standby Service Water Pump A Standby Service Water Pump B
MSIV-LCS (Inboard) MSIV-LCS (Outboard)
Leak Det. System 1 Leak Det. System 2
CAC 1 CAC 2

Cont. Inst. Air 1 Cont. Inst. Air 2

SLCS 1 SLCS 2

Mn. Cont. Rm. HVAC 1 Mn. Cont. Rm. HVAC 2
Reactor Shutdown 1 Reactor Shutdown 2
RPT 1 Output RPT 2 Output
Safety-Related Display Safety-Related DisplayInstr. 1 Instr. 2

Suppression Pool Temp. Suppression Pool Temp.
j Monit. 1- Monit. 2

/

\M
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ASSIGNMENT OF RPS, NSSS AND NMS TO DIVISIONS OF SEPARATION
(FAIL-SAFE WIRING)

Division 4 Division 5 Division 6 Division 7

(PGCC Div. 1) (PGCC Div. 2) (PGCC Div. 1) (PGCC Div. 2)

RPS Al RPS A2 RPS B1 RPS B2

NSSS Al NSSS A2 NSSS B1 NSSS B2

NMS A NMS C NMS B NMS D

e

;

f

|

|

|

9
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C.e' [V

s
I

2 3 4 5 6 7 8 9 10 11 12

LOAD TYPE

SPACE METERING,
SERVICE MOTORS MOTOR HEATER TRANS FOR'S TO PROTECTION SMALL

CABLE SIZE VOLTAGE (ALL EXCEPT OPERATED SOLENOID (INC. MOTOR PROCESS (INC. "WR. SWG'R & & CONTROL MOT (RS
(AWG) (VOLTS) COL. Il VALVES VALVES HEATER) HEATER AND LIGHT'G.) LOC. CONT. P. CKTS. (* *)

see Note 2 (see Note 2)
#10 AND 120 VAC P P C C P P C

'

C C
SMALLER 125 VDC (up to 900W.) (up to 30A.e

circuits)

LARGER 120 VAC P P C P P P P C I N.A.
THAN #10 125 VDC

o
W ANY' ABOVE P P N. A. P P P P C | N.A.

120 YAC,.

H
o 125 VDC
o
I

M
O NOTES:

1 1. (* *) INCLUDED ARE: ELECTRO HYDRAULIC OPERATORS (EHO'S), HVAC DAMPERS, REACT 01 START-UP
RANGE DETECTOR IPlVE MOTOR, MOTORS LP TO 1/3 HP.

'
,

2. CONTROL DESIGNATION IS TO BE RETAINED FOR CABLES REQUIRING SIZES LARGER THAN
#10 AWG FOR VOLTAGE DROP REDUCTION.

LEGEND

P - POWER 't3 C4 38
C - CONTROL $ hh

NA - NOT APPLICABLE m Mg
M -x
A CM

CD Z
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Z
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Prime de:ig rt2r (1.0., A', C' Gtc.) indic tCJ G non-Cln 3 1E circuit connected
ta a Cle '; 1E power source.

TABLE IV

DIVISIONAL COMPATIBILITY

l | | | | .' '

l l A' 1;

Divisions 1 2 3 4 5 6 '7' A' (9000) B' '|
B' 1; I | | | | d

(9000) XXX I' I XXX II' XXX III'I XXX I ' XXX II | XXX III |A B

1 X X X X | X l I X | | X | X l- X 1;X||X||

2 X X X l X X X 1 X X X | X IX
'

,

3 X X X X X X 1XI
4 X X X X X X X X l' X X||X-'

5 X X' X X X X X X X X 1X
6 X X X X X X X X X X X
7 X X X X X X | X X X LX. Xo

W A' X X X X X X X X X X. X
. A' (9000) X X X X X X X X i X X XH
o _B' X X X X X X X X X X- X
O B' (9000) X X X X X X X X X X: X
w XXX I' X X X r
* "

X 1 X X X X X X
XXX II' X X X X X X X X X X X'

XXX III' X X X X X X X
XXX I X X X X X X X X X X X X X X X X X X X|

XXX II X X X X X X X X X X X X X X X X X X X
XXX III X X X X X X X X X X X X X X X X X X X
A X X X X X X X X X X X 7 X X X X X X X
B X X X X X X X X X X X X X X X X X X X

X - DENOTES NO fiEPARATION REQUIRED (IE., COMPATIBLE DIVISIONS)

IDTE: CABLES SPECIFICALLY ASSIGNED TO NMS LPRM INPUTS, AND THE g gg
RPS SCRAM GROUP OUTPUTS, SHALL STRICTLY ADTIERE TO IVUR to s [G

M@DIVISIONAL SEPARATION O

m -x
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WNP-2- AMENDMENT No. 10
July 1980

,,

Q. 031.101
(7.3.2)

In Section 7.3.2.2.2.3.1.4 of the FSAR, you state that: "All
components used in the isolation system have demonstrated
reliable operation in ... industrial applications." Vague or
general statements like this are unacceptable without the sup-
porting basis. Accordingly, identify in Section 7.3.2 of the
FSAR, the equipment which has been environmentally qualified
by previous operating experience and, for each item, provide
the basis for the extrapolation in accordance with the
requirements of IEEE Standard 323-1971.

Response:

With the Chapter 7 rewrite, FSAR 7.3.2.2.2.3.1.4 has been
removed and reference made to 3.10 and 3.11. However, in
selecting such components, priority is given to selecting
those which have in the past demonstrated reliable operation
in nuclear applications. If such components do not exist,
only those which have demonstrated reliable " industrial
applications"'are used. Furthermore, regardless of whether or
not the component selected nas a nuclear or industrial
history,.the above section states that "... qualification tests

O or analysis will be conducted (on all components) to qualify
the items for this application. See 3.10 and 3.11."

Records of such qualification tests are available at GE, San
Jose for NRC staff audit.

In addition, WPPSS has an environmental qualification review
program underway. The results of that program will be fac-
tored into revised 3.10 and 3.11 which will respond to con-
cerns such as those expressed in this question.

J
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WNP-2 AMENDMENT NO. 10
July 1980

Q. 031.102
(7.3.2)

Describe in Section 7.3.2.1 of the FSAR, your proposea methods
to provide for emergency operation of emergency switches and
valves which are locked. (Refer to your discussion on locked
safety equipment in Section 7.3.2.1.2.3.1.14(d) of the FSAR.)

Response:

Revised Chapter 7 discusses this subject in 7.3.2.1.2.14,
which states:

" Access to means of bypassing any safety action or
function for the ESF systems is under the administra-
tive control of the control room operator. The
operator is alerted to bypasses as described in
Section 7.1. 2.4, Regulatory 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."

O
031.102-1
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7 s. Page 1 of 3
( i

\- Q. 031.103
.(7.3)
-(7.6)
(F7.6-5)

Your description of the area temperature monitoring system in
Sections 7.3 and 7.6 of the FSAR, is insufficient.
Accordingly, provide the following additional information:

a. Identify the interfaces between the Class 1E and
non-Class IE parts of this system.

b. Describe how redundant components are electri-
cally isolated and physically separated.

c. Describe how the electrical isolation devices
were qualified and indicate the range of this
qualification in terms of voltages and currents,

d. Provide the schematics for the Class 1E portions
of this system, including the isolation devices.

e. Provide the bases and methods which were used to
select the samples which were tested in accor-

O- dance with the criterja identified in Item (c)
above.

Re_sponse:

a. Interfaces of the area temperature monitoring
system are shown on Elementary Diagram 807E154TC
Revision 9, Leak Detection System, which were
provided to you per Chapter 1.7 of the PSAR. The
local temperature elements and control room tem-
perature trip switches are Class 1E. The output
of each temperature trip switch interfaces to a
common non-1E meter module and meter and to the
non-1E annunciator and computer circuitry. There
is one set (meter module and meter) per control
room panel, consequently one set per division of
instrumentation. The separation interface with

, the annunciators and computer are protected by !
relays (contact-to-contact) or temperature !

'

switches (contact-to-contact).
b. Power sources, sensors, and wiring for essential

circuits are physically separated and electri-
cally isolated, as described in FSAR 8.3.1.4.

\>
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Page 2 of 3

Even though separation of Class 1E and non-Class
1E circuits was not a design requirement for
WNP-2, electrical isolation of power sources
between essential and non-ecsential equipment is
provided by relays (coil-to-contact). Refer to
elementary diagram 807E154TC, Revision 9.

Redundant control room components are physically
separated, where possible, by placing them in
separate control room logic cabinets. Where it
is not possible to place redundant control room
components in separate cabinets, separation is
achieved by surrounding redundant wiring and
equipment in metal encasements or providing 6"
physical separation as far as practicable.

b. Sensor devices are separated physically such that
no single failure (open, closure, or short) can
prevent the safety action. By the use of conduit
and separated cable trays, the same criterion is
met from the sensors to the logic cabinets in the
control room. The logic cabinets are so arranged
that redundant equipment and wiring are not pre-
sent in the same bay of a cabinet (a bay is
defined by adequate fire barriers). Redundant
equipment and wiring may be present in control
room bench boards, where separation is achieved
by surrounding redun dant wire ano equipment in
metal encasements, or by 6" physical separation
as far as practicable. From the logic cabinets
to the isolation valves, separated cable trays or
conduit are employed to complete adherence to the
single-failure criterion.

c. No electrical isolatio;. problem exists between
the redundant components of the temperature moni-
toring system because of physical and electrical
separation of the redundant channels.

The trip relays providing electrical isolation
between essential and nonessential equipment were
not originally required to be qualified as Class
1E isolation devices on the WNP-2 design.

However, the relays used in the WNP-2 design are
qualified as Class 1E. The qualification was
completed to IEEE 323-1971 and IEER 344-1971
using GE Qualifications Specifications. The
contact-to-contact rating of the Agastat GPI is
as follows: 1000 MEG 0HMS @ 500-Vdc insulation

hresistance and 1200 VRMS @ 60 hertz dielectric.

031.103-2



- - -

WNP-2 AMENDMENT NO. 10
-

July 1980

.

Page 3 of 3 1

% - The rating for the GE type HMA relay was tested
to ANSI 37.9 and has~a contact-to-contact
dielectric strength of' 1500 VRMS @ 60 hertz.

The rating.for the relay used in the temperature
-point modules is hermetically sealed with a4

dielectric strength of 500 VRMS between open
contacts; 500 VRMS between coil and case; and
1000 VRMS between all other combinations.

i The interface between the Class 1E temperature
trip switch and the non-1E meter module takes
. place within_the Class 1E temperature switch. -An,

individual momentary toggle switch is contained
in each temperature trip switch. Manual ini-
tiation of the toggle switch is required before
any temperature trip switch electronics could
interface with a signal going to the meter
module. 'This manual toggle switch would be ini-
tiated during testing, calibration, or sur-
veillance monitoring, and then only one switch at
a time would be interfaced to the meter module.
No specific qualification test has been conducted
to classify this device as an isolation element,

O- and it is not felt necessary due to the nature of
the application. -Switch vendor information iden- *s

tifies this switch as having a 1000-volt (RMS)
dielectric strength, which is well above any cre-
dible power source available to this system.

|

d. Refer to the response to part "a" of this
question and see attached Figures 1 and 2.

The bases and methods used to select the samplese.
which were tested as noted in "c" above are spe-
cified in 225A6634, Qualification Specification
for Essential Components, which can be made
available.if desired.

l,
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Page 1 of 2

h0. 031.104
(7.5)
(031.034)

The description of the control room in Section 7.5 of the FSAR
is incomplete as are the figures in this section. (Refer to
Item 031.034.) Accordingly, provide a layout drawing of the
control room showing in sufficient detail, the following
information:

a. The location and identification of each cabinet
and panel.

b. The location and routing of each conduit and
cable tray and pan.

c. The location and field of each emergency light.

d. The location and identification of each indicator
and relay contact which satisfies the require-
ments of Sections 4.19 and 4.20 of IEEE Standard
279-1971.

Response:

a. The following WNP-2 drawings provide main control hroom panel and cabinet location and master parts
list (MPL) identification numbers: E775 (Figure
6.4-1) and 127D1625TC.

Panel MPL idents may be associated to a par-
ticular system identification through drawing
238XL93AD.

b. Location and routing of conduits within the main
control room are shown on the following WNP-2
drawings: E751, E765, and E766.

'
Location of PGCC floor ducts within the main
control room is shown on WNP-2 drawing 127D1625TC
(see Item a.).

c. The location and field of the WNP-2 main control
room emergency lighting are shown on drawing
E733.

d. All indications necessary for the plant operator
to assess status of protective actions and status
of protective functions are located in system
level groupings, along with manual system

O
031.104-1
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O controls, on front row main bench boards. These
front row boards are identified on WNP-2 drawings
E775 and P602, P602, P603, P800, P820, and P840.

Relays or' analog outputs used to adtuate indica-
tions of protective actions and status of pro-.

tective functions are located within control room#

back row cabinets. These cabinets were iden-
tified by part a. above.

Copies of -the above referenced drawings ha /e been submitted to
you under separate cover. The drawings are for information
only as they are under continous review and update.+

;
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)

Q. 031.105
-(7.4.1.4)

Your description of the procedure for reactor shutdown from
outside the control room is inadequate. Accordingly, provide
the following. additional information:

a.- Provide plant layout sketches which show where
the switches are located.

l |' b. Describe the method which will be used to seal
the transfer switches.

c. Describe the consequences of an inadvertent
actuation of one or more of the switches.,

d. Identify and justify each transfer switch which
is not wired to the bypass and inoperable status
indication system.

e. Describe'the methods and indications available
.outside of the control room by which the operator
can: (1) verify relief valve operation; (2)
determine the reactor pressure, the coolant level

s and the. coolant temperature; (3) determine the
suppression pool level and the temperature of the
water in the pool; (4) determine the containment
pressure; and (5) determine the service water
flow rate und the change in the coolant tem-
perature through the RHR heat exchangers.

Response:

a. Please see revised 7.4.1.4. ;

!

1. Radwaste and Control Building Control Room
and Remote Shutdown Room Arrangement' Sheet -

' 1 B&R Drawing No. E775, FSAR Figure Number
7.5-3

2. BOP Remote Shutdown Board B&R Drawing No.
M618 Sheets RS1 and RS2.

3. Remote' Shutdown Vertical Board and Legends GE
Drawing No. 828E466TC and 163C1327TC Sheets 1
and 2.

b. The transfer switches will not be " sealed" as
such. However, the Remote Shutdown Room will be

( locked and access administratively controlled.

0 31.~ 10 5-1
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In addition, movement of the transfer from the
normal to the " transfer" position will result in
an annunciator actuation in the Main Control Room
as described in paragraph d below.

c. Inadvertent actuation of one or more transfer
switches will result in loss of manual and auto-
matic control, of associated equipment, from the
Main Control Room. However, as described in
paragraphs b above and d below, access to the
transfer switches is administratively controlled
and actuation of any transfer switch will result
in annunciation in the Main Control Room,

d. Actuation of any Remote Shutdown Transfer Switch
which controls safety-related equipment will
result in actuation of the associated system
level bypass and inoperability indication.

e. Methods and/or indications available to a remote
shutdown operator are described in 7.4.1.4.

1. Verification of relief valve operation by
observaticn of the reactor pressure
indicator;

2. Determination of reactor pressure as noted in
1 above; determination of coolant level by
the level indicators; and determination of
coolant temperature by reference to saturated
steam table curves;

3. Determination of suppression pool level and
water temperature by associated level and
temperature indicators;

4. Determination of containment pressure by
associated pressure indicators;

5. Determination of the RHR heat exchanger ser-
vice water flow rate by associated flow
indicators. Reactor pressure vessel parame-
ters can be used to determine the operability
of the RHR Heat Exchanger.

O
031.105-2
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Q. 031.106
(7.6.1) ,

Confirm in 7.6.1.13 of the FSAR that the primary containment
atmosphere monitoring system, including its associated
sensors, will be seismically and environmentally qualified.
Identify and justify all exceptions. Describe your methods to
seismically qualify the drywell hydrogen and oxygen monitoring
system. Indicate the required response spectra for which the
system is qualified and identify the limiting component.

Response:

The response to this question will be provided upon completion
of the seismic and environmental re-evaluation. See response
to Question 031.006.

Due to a complete rewrite of Chapter 7 in Amendment 10, the
information in 7.6.1.13 has been moved to 7.5.1.5.

O

O
031.106-1
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O. 031.107
(7.6.2)

! In 7.6.2.13.3.5.19 of the FSAR, you indicate that the
post-LOCA containment monitors are in continuous operation.-
This' appears to be a change from previous boiling water reac-
-tor _(BWR) designs in which the hydrogen and oxygen subsystems
were activated by an accident: signal. - Discuss this new
feature of your design.

:
*

Response:-

WPPSS recognizes that the hydrogen and oxygen analyzers are-

only required to perform their function af ter a LOCA..

However, WPPSS -has chosen to have this system on line during
,

i normal plant operation thereby assuring availability af ter a
LOCA. The discussion of hydrogen and oxygen analyzers has
been moved from 7. 6 to 7. 5.

.

t
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Q. 031.108-
(3.11)
(4.4.3)
(5.4.1)

Figures 5.4-2, 7.7-7, and 7.7-8 and Sections 3.11, 4.4.3.3,
5.4.1, 7.6.1.8, and 7.6.2.8 of the FSAR contain many dis-
crepancies and are, therefore, unacceptable. Provide a con-
sistent set of drawings and other information which represents
the design of the reactor recirculation system for the WNP-2
facility. In your response to this item:

a. Provide setpoint information (i.e., the range of
the instrument, its accuracy and its setpoint)
for the following items: (1) the low total feed-
water permissive (H13-P634); (2) the steam line
recirculation pump differential temperature
(K634); (3) C001A rated speed permissive for CB3A
Trip 2; (4) a pump speed greater than 15 percent
but less than 40 percent; (5) C001A less than
rated voltage permissive for closing CB2A; (6)
the generator protective trip voltage; and (7)
the reactor power permissive for low speed start.

b. Identify which control option of note 7 in Figure
7.7-8 of the FSAR is applicable to the WNP-2
facility.

Identify the inputs which are r'ceived fromc. e
Reference Document No. 4 of Figure 7.7-7a of the
FSAR (i .e. , C12-1050) . Previde this reference
and clarify the function of these trips and the
ATWS trips shown on Sheet f of Figure 7.7-7.

d. Clarify the discrepancy between the ATWS trips
shown in Figure 7.7-7 of the FSAR and the logic
description given in Section 7.6.1.8.1.

e. Indicate the signal source for the " permissive
when low speed auto start sequence is not
activated". (Refer to Figure 7.7-7 of the FSAR.)

f. Indicate the signal source for the " transfer to
high speed initiated" auxiliary device. (Refer ,

to Figure 7.7-7 of the FJAR.)
)1

g. Describe the initiating circuitry for, and the |
location of, the hydraulic line containment iso- |
lation valves. 1

031.108-1
.
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h. . Clarify the discrepancy between the setpoint
stated in Sections 4.4.3.3.3.a and 5.4.1.3 of the
PSAR.

i. -Provide justification for not environmentally'

qualifying L the 6.9 KV switchgear.
Response: ,

A response to items a through f, and item h will be provided
in a future amendment.

g. For the initiating circuitry and the location of
the hydraulic line containment isolation valves
please see Table 6.2-16.

i. The 6.9 KV non-Class 1E switchgear supplies the
non-Class 1E reactor recirculation pumps, cooling

j tower substations and auxiliary substations and,
: therefore, is not required to be environmentally

qualified. (Reference FSAR 8.3.1.1.1.)'

c

; O
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0 031.109
(7.7.1)

Provide in Section 7.7.1.2 of the PSAR, the results of a
failure mode and effects analysis for the reactor manual
control system analyzer. Identify tne design features which
are provided to detect these failures. Describe the test

' procedures, including the test frequency, which will be used
to detect these failures.

Response:

The-limiting failure mode of the reactor manual control system
(RMCS) leads to a continuous rod withdrawal. The rod worth
minimizer (RWM)-and rod sequence control system (RSCS) provida
rod block inputs to the RMCS to mitigate this event in the
start-up ratge (low power). However, as described in the

! response to 031.098, an analysis provided in NEDO 23842 shows
that the neutron monitoring system scram (either IRM or APRM),
which is independent of the RMCS,-adequately terminates the
event assuming RWM and RSCS failure to block rod withdrawal.-

In the power range, the rod block monitor (RBM) provides the
block to the RMCS (see the response to 031.052).

[) The operation and design features of the RMCS are described in
"

\' FSAR Chapter 7, 7.7.1.2.b.1. Briefly, the system is designed,

to continously monitor both the plant status for the presence
of rod motion inhibits (rod blocks) and the operability of'

its various functions. In the event of any system failure,,

the default condition is a rod motion inhibit. The cause of
any failure must be corrected before rod motion can proceed.

The ability of the control rod drive portion of the RMCS
(Control Rod Drive Control System - CRDCS) to apply rod motion,

inhibits is demonstrated in conjunction with normal plant
instrumentation surveillance on the neutron monitoring system
(NMS). When the various NMS functions are tcsted they provide
rod block inputs to the CRDCS. The generation of rod blocks
indirectly confirms the operability of the CRDCS. The sur-
veillance requirements for the NMS are described in Chapter'

16, "machnical Specifications".

.f3
-(_J~ i.

031.109-1
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9Q. 031.110
;

(7.7.1),
1(15)

The information presented in Sections 7.7.1.5 and 15 of the
FSAR is incomplete with regard to load following operMions.
Accordingly, describe the interfaces between the system
dispatcher and the WNP-2 control systems (e.g., the turbine-
generator and the recirculation flow control systems) .

Response:

See revised 7.7.1.5.b.4.a).

O

O
031.110-1
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O. 031.111
(9.5.2,

The description of the intra-plant radio system inspection and
testing in Section 9.5.2.2 of the FSAR is inadequate.
Describe the preoperational and periodic testing which assures
that radio transmissions will not cause spurious operation of
relays and, as a result, negate the protective function of
Class 1E equipment. (This question is similar to Item 031.123
on the-LaSalle docket.)

Response:

During the preoperational test program any systems or com-
ponents that are affected by radio transmissions during the
normal course of testing and operations will be identified on
a Startup Problem Report. The Test and Startup personnel and
Operating staff will be briefed on the possible interaction
between radio transmission and electronic gear, including
solid state relays, and each preoperational test will include
a precaution statement in 3.0 of the test procedure to alert
' personnel to possible interaction with protective relays.
This will ensure that the appropriate action will be taken to
assure that the protective function of Class 1E equipment isp) not negated or degraded during plant operation. The preopera-('' tional testing is described in FSAR 14.2.12.1. Security-
related radio communications equipment will be surveillance
tested periodically as required by Site Physical Security
Plan.

I
l
:

0

|

l-
!

-

|

I :

: 031.111-1 '

i

L |



WNP-2 AMENDMENT NO. 10 ;

|July 1980

Q. 031.112
(7.6.1)
(7.6.2)

Describe in Sections 7.6.1.1 and 7.6.2.1 of the FSAR, how the
power cables and the refueling interlock circuits are
separated on the refueling crane.

Response:
i

The refueling interlocks are not safety-related and no separa-
tion is required or provided between the power cables and the
interlock circuits. See revised Chapter 7, 7.7.1.13.

|

O

O
031.112-1
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i' Q. 031'.113
'

-

'
RSP-

: (15.4.1.2)
;
} .

.

E It is our position ~ that the rod sequence control system does
not. satisfy the requirements of IEEE Standard 279-1971 and,
therefore, is unacceptable for the prevention of a controlirod ' j
withdrawal accident.- Accordingly, we require you to provide a I

|modified design for.the WNP-2 facility.

p Response:
i-

| See response to-Question 031.098.
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;

-the nature 'of an indication discovered using the
h~ . ultrasonic technique.when the. indication is suspected.

to result from service induced cracks on the' nozzle
'

'

' inner: surfaces. In the. event' an; indication is discov-
ered and'found'to result from service induced cracks

F propagating from the nozzle' inner surfaces,.the
' following'actionsLwill be taken:

a. . .All remaining feedwater nozzles will-be examined
i: using'both ultrasonic (from the OD)'and penetrant
I techiques during the refueling outage in-which
1 the! cracking is verified.

,

b b. 'All surface indications determined ' to be service
''

induced ~ cracks will be removed by local grinding.
4

: c.. An' inspection method, such as a leak test, will
'

be used.to determine the. integrity of each of the
RFW thermal sleeve to safe end joints.

d. Appropriate corrective action will be taken as
required and as practical to prevent recurrence of

: crack initiation. A program and schedule for
{ implementing such corrective action will be pre-
!- . pared and submitted tx) the Commission prior to-
; its implementation.
;

1 e. .A.RFW nozzle examination program for subsequent
refueling outages will be modified to include an

- external ultrasonic examination of all feedwater'
nozzleMinner radii, bore and safe ~end regions for

7
eachsscheduled refueling outage for 3 consecutive
outages..LIf no new indications are discovered,
-or if new indications are determined to not

i result from service induced cracks at the nozzle
~

inner surfaces, the original Supply System
,

program will be resumed.- If'after 3 additional,

outages no new indications resulting from. surface
I induced. cracks are detected,fsubsequent examina-

tions will"be performed-in accordance with normal
LASME Section XI? requirements.-

I f.. The conduct of surface examinations of accessible
nozzle'in~ner radius surfaces will continue'to be
used-throughout plant: life ~only'to confirm or,,

'

F characterizefnew ultrasonic indication's which are.
suspected to res'lt from service' induced' cracksu,

at the1 nozzle inner surfaces..

I

1
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B.2 As stated in B.1 above, the Supply System will per-
form a surface (penetrant) examination of accessible
inner surfaces on all RFW nozzles during the pre-
service examination program. Subsequent surface
examinations of those surfaces will be performed
only to verify the nature of an indication discovered
using the ultrasonic technique when the ultrasonic
indication provides evidence of previously unidenti-
fied service induced cracks.

B.3 See response to B.2 above.

If after the sixth planned refueling outage following
commercial operation no indications resulting from
service induced cracks are found, the subsequent
inservice examinations will be performed in accordance
with the normal ASME Section XI requirements. Any
indications resulting from service induce cracks
which are subsequently found will result in the
corrective action described above.

C. Thermal Sleeve to Safe End Joint

As stated in B.1 above, the Supply System will per-
form an inspection of the thermal-sleeve-to-safe-end
weld joint, such as a leak test, only if service
induced cracks or some other anomoly is discovered
which would bring the integrity of the joint into
question. In that case, the feedwater piping will
be filled with water and the area of the thermal-
sleeve-to-safe-end joint will be inspected for
indications of leakage.

II. ACCEPTANCE CRITERIA

A. The Supply System will comply with this criteria as
stated in B.1 above.

B. The supply System will comply with this criteria as
stated in B.1 above.

C. The Supply System will comply with option (b), in
that both the examination personnel and the proce-
dures to be used on the nozzles will be qualified
on a full size nozzle mock-up. Supply System
examiners will be trained by individual NDE special-
ists having previous experience with the General
Electric Company procedures and their nozzle test
program. These examiners will undergo further train-
ing, practice, and qualifications on a full size

121.8-7
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nozzle mock-up. The mock-up will be unclad if
negotiations can be reached with a utility owning
such a mock-up. As an alternative, the examiners
will qualify on a clad mock-up owned by the General
Electric Company. Following the qualification
process, the examinations will be conducted under
the direct supervision of the experienced NDE
specialists responsible for ultrasonic technique and
procedure development for the Supply System.

III. RECORDING AND REPORTING STANDARDS

The-Supply System will record crack indications and
report inspection results in ccmpliance with the require-
ments stated in NUREG-0312.

121.8 JUSTIFICATION OF DEVIATION FROM APPENDIX A

I.B.1 Ultrasonic Examinations Frequency

The. Supply System will examine only one RFW nozzle per
refueling outage rather than all nozzles using an ultra-
sonic technique from the outside of the vessel. This is
justified for the following reasons, which reflects a73

( ) significant advance in the WNP-2 design and operating
--' procedures towards the long term solution of the BWR

nozzle cracking problems per NUREG-0312, Section 8.0,
Part. 1.

a. Improved Design: The WNP-2 RFW welded thermal-
sleeve-to-safe-end joint provides a "zero leakage"
design. This design essentially eliminates the
primary historical initiating source of nozzle
cracking in BWRs.

b. No Nozzle Cladding: The WNP-2 RFW nozzle surfaces
are not clad. The likelihood of crack initiation
in unclad nozzles is more than a factor of a 5
less than for clad nozzles. All cracks in BWR
feedwater nozzles have initiated in the clad metal.

c. Proven Examination Technique: The ultrasonic ex-
amt.ucion equipment and personnel to be used
in performing both baseline and inservice ultra-
sonic examinations will be qualified on a full
scale mock-up of the nozzle, simulating the
nozzle geometry and anticipated fatigue crack
defects. Since the WNP-2 reactor feedwater
nozzles are unclad as stated in b) above, a more
sensitive examination is possible due to lack-,'
of clad /basemetal interface.

..

121.8-8
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d. Augmented Examination Frequency: The above
stated program provides RFW nozzle examination
coverage at nearly twice the frequency of the
ASME Section XI requiremenPP, i.e., all RFW
nozzles will be examined within 6 years
(approximately) rather than within 10 years.

e. Feedwater Temperature Controls: As previously
stated, WNP-2 has incorporated a feedwater, low
flow control valve. The advantages gained from
low flow control are identified in Section 4.7 of
NEDE-21821.

f. Projected Crack Growth Rates: As presented in
Section 4.7 of NEDE-21821, the WNP-2 design
should have greater than 35 years of operation,
considering our low flow control, prior to an
initiated crack reaching 1 inch in depth. This
provides for a minimum of 4 examinations per
nozzle before reaching a point requiring repair.
Even if the extremely conservative (factor of 5)
upper bound crack growth curve is applied, each
RFW nozzle would be examined by the supply System
program prior to a crack becoming 1 inch in
depth. It is clear that ample conservatism
exists in the Supply System examination frequency
of the RFW nozzles.

The above factors, when combined, provide a great
deal of assurance that the factors which have led
historically to BWR RFW nozzle cracking have been vir-
tua?.ly eliminated. Furthermore, any cracking which
mient occur from unanticipated sources will be dis-
covered before propogating to a significant depth due
to low flow controls and an augmented examination
senedule with state-of-the-art qualified ultrasonic
examination techniques.

I.B.2&3 Surface Examinations

The Supply System will perform surface (penetrant)
examinations of the accessible internal surfaces of
RFW nozzles during the preservice inspection program.
Inservice surface examinations will be performed only
when indications of service induced cracking are
found using the ultrasonic examination techniqua. |
This is justified as follows:

a. Reduced probability of crack initiation and
growth as stated in the justification under
I.B.la) through f) above.

121.8-9
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b. Access: In order to'obtain access to perform a
penetrant surface examination of the RFW nozzle
surfaces during a refueling outage, the vessel
water level would-have to te lowered below the
' level of the spargers and hydrolaser decon-
tamination performed. A special shielded work
_ platform would have to be devised to minimize
radiation exposure. This technique was performed
at Vermont-Yankee resulting in about 15 man rem.

I.C Leak Test

Thermal-Sleeve-to-Safe-End Joint: The Supply System
will perform inservice inspection to determine the
integrity of the thermal-sleeve-to-safe-end joint only
when indications of service induced cracking are
detected using the ultrason'ic examination technique.
The justification for this exception is similar to the'

justification for not performing inservice surface exam-
inations cited above, with the following additional
justification:

a. Tcst Effectiveness: The maximum pressure which
could practically be placed on the subject weld

- q')s joint would be that available from the static
' head of a filled sparger, or approximately 6" of

water. The effectiveness of this test to reveal
- throughwall cracks in the weld joint is question-

able, since the weld experiences significantly
higher-differential pressure and temperature
during operation. Furthermore, this test would
not provide evidence of other than gross
throughwall cracks which, if and when detected
via such a test, will in all likelihood have been
resulting in some degree of leaking for a signi-
ficant period of time. As was previously
demonstrated, any cracks developing as a result
of such leakage will be detected prior to the
crack propagating to a depth which would jeopar-
dize the. nozzle integrity. There is, therefore,
no_ appreciable benefit from performing-the
leakage test of the spargers other than to deter-
mine the status of their integrity in the event
service induced cracks are confirmed. Since
there is no appreciable benefit, and the cost in
dollars and man rem exposure for such a test is
quite high, the performance of this test on a
routine basis is not justified.

x-
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5. Reactor building fl.cor_ drain sump level for
leakage rates greater than 50 gpm.

6. Reactor building floor drain leakage rate
alarm (5 gpm).

7. ECCS pump room flood level instrumentation
(Class 1E), installed to detect passive
failures in the ECCS post-LOCA (Reference
response to FSAR Question 212.003).

Notwithstanding these alarms, however, only about
13,000 gallons of water will spill out of the break
before the reactor water level drops from the
normal' shutdown cooling level to Level 3, auto-
matically closing MOF008 and MOF009 and isolating
the break. No single active failure can prevent
isolation of the break. i uring the time of the
pipe break, HPCS and RCIC will not automatically
initiate, because their initiation signal (Level
2) is about 50 inches below Level 3. Also, RCIC
will-not automatically initiate because the re-
actor pressure {135 psig maximum during shut-
down cooling) is too low to operate the RCIC
turbine.,

For the largest pipe break (1000 gpm), which can
only occur in the RHR A or B pump rooms, the l
flood Jevel resulting from 13,000 gallons will ;

not af fect operation of either RHR pump A or B.
In addition, the flooding would only affect the
room in which the pipe break occurred because of j

the watertight integrity of the RHR A and B pump l

rooms. Therefore, no operator action is required
to protect these pumps.

Pipe breaks in the RHR shutdown cooling mode
which can affect other ECCS systems (LPCS, HPCS
or RHRC) via flooding through the floor drain
piping in the upper portions of the reactor
building will have flooding rates less than 1000
gpm because ~ they will be higher in the building
(less static head), have less driving head due to
friction losses, and smaller crack sizes (smaller
diameter pipe). These pipe breaks in the upper
portion of the reactor building will be imme-
diately detected by the high flow (5 gpm) alarms
in the floor drain downcomer piping. . Regardless i
of what the pipe break discharge rate is, the I

r3
'~'i flood level resulting from 13,000 gallons is nott

capable of affecting the operation of the LPCS,

211.031-3
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HPCS or RHRC pumps, assuming all of the water is
spilled into each pump room. Again, no operator
action is required to protect these pumps .

.It should be noted that the environmental effects
(pressure, temperature and humidity) of pi pe
breaks during shutdown cooling are beinn
addressed by ongoing pipe break and mis aile
study.

d. Core coolir.g is not a concern. Sufficient ECCS
equipment remains functional to automatically
keep the core covered at all times. The cold
shutdown procedure, i.e., containment heat remo-
val, needs to be resumed. If the pipe break
divables the common shutdown cooldown suction
line, cold shutdown can be assumed by the alter-
nate shutdown cooldown path discussed in 15.2.9.
If the pipe t reak in the shutdown cooldown line
is downstrean of the F006 valve, normal shutdown
cooldown can be resumed using the redundant RHR
shutdown loop.

e. For application of single failure criteria, see
"a" above. -

0
211.031-4
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Q. 360.3

.

Expand-the'' discussion in 2.5.2.2.2, including supporting data,

| .to provide more complete tectonic bases for the proposed
'

-boundaries of;the tectonic provinces identified in Figure
2.5-59 and in the referenced section of.the FSAR. .In par-
ticular, indicate'why~you believe there is sufficient
justification to establish a. tectonic-boundary between the
northern Cascades and the Columbia Basin province. *

RESPONSE:

The text of 2.5.2.2.2 beginning on page 2.5-118, has been
revised to incorporate the. response to this question.;
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OQ. 360.004

In the Weston Geophysical Research, Inc., report, " Qualitative
Aeromagnetic Evaluation of Structures in the Columbia Plateau
and Adjacent Cascade Mountain Area," March 28, 1978, Figure 13
shows several north to northwest trending aeromagnetic linears
in the vicinity of Radger Mountain and Jump Off Joe Anticline.
However, the Weston report does not discuss the origin or
interpretations of these particular linears. The north
trending linear crossing the Columbia River at the junction
with the Snake River has an pparent offset of the magnetic
low defining the Rattlesnake Hills anomaly. Since these aero-
magnetic linears trend toward the WNP-2 site, provide: (1) an
interpretation of these features, including but not limited to
the potential for their continuation of the north to the near
site are; and (2) a discussion of the fault parameters, if
such an interpretation is proposed.

Response:

The north and northwest-trending aeromagnetic linears referred
to in Question 360.004 are part of those shown on Figure 13 of
the Weston Geophysical Research Report entitled " Qualitative
Aeromagnetic Evaluation of Structures in the Columbia Plateau
and Adjacent Cascade Mountain Area" and on Figure 2R I-14,
Amendment 23, WNP-1/4 PSAR. These linears are interpreted by
Weston as being primarily a manifestation of topography and
are not the result of any single throughgoing fault-related
structure.

Figure 1 (attached) shows each of the three linears referred
to in Question 360.004 plotted on a 1:250,000 scale topo-
graphic map along with an estimate of the degree of corre-
lation between the magnetic linear and topography as proposed
by Weston Geophysical Reseach, Inc. It is Weston's opinion
that the correlation of these linears with topography appears
to be best illustrated along the middle portion (1/3 to 1/2)
of each linear. Weston's definition of the linear as well as
its correlatable topographic cause appears to decrease north-
ward and southward. It is WPPSS' position that these linears
as defined are spurious.

Figure 13 of the report entitled " Qualitative Aeromagnetic
Evaluation of Structures in the Columbia Plateau and Adjacent
Cascade Mountain Area" and Figure 2R I-14 Amendment 23, WNP-1/4
PSAR, show Weston's identification of some of the magnetic
anomalies and less obvious magnetic linears. It is Weston's
position that these magnetic anomalies and magnetic linears
may be the manifestation of, or could be interpreted as
resulting from one or a combination of hidden geologic
features such as folds, faults, dikes, lithologic variations
or buried topograr'y.

360.004-1
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The origin of all magnetic anomalies and magnetic linears is
the spatial distribution of materials with variable magnetic
properties, either remnant magnetization or susceptibility.
On Figure 13 and Figure 2R I-14 dark and light tones are used
to indicate relatively continuous zones of high and low mag-
netic values. Generally, these anomalies are in an east-west
direction and are indicative of the more obvious geologic and
topographic' structures such as Saddle Mountains and
hattlesnake Hills.

The speci fic linears referred to in Question 360.004 are shown
on Figure 13 and 2R I-14 as dark continuous lines. These par-
ticular linears are not due to continuous alignments of high
or low magnetic anomalies but instead represent localized
disruptions of the normally smooth contours. Because of the
large contrast in susceptibility between rocks of the Columbia
Plateau and_ air (approximately 5000 x 10-6, cgs emu),
topographic variations can and do produce significant magnetic
anomalies. Close examination of the magnetic profile data in
addition to the topographic contour maps for the area, which
includes the magnetic linears referred to in Question 360.004,
reveals ~that these linears have a variable magnetic signature
along their length. An index of the relative degree of corre-

f''g lation with topography as determined by Weston is also shown
( ,) on attached Figur. 1. The aeromagnetic profiles crossing

these linear features are shown on attached Figures 2 through
7. These data definitely indicate that the linears are not
the result of any throughgoing structure. The linears in
question are also shown superimposed on the aeromagnetic
contour map (Figure 8 attached). The degree of certainty used
by Weston in constructing each segment of the linears is also
indicated.

The " apparent of:! set" of the magnetic low associated with the
Rattlesnake Hilla-Wallula structure by the northerly-trending
linear crossing the Columbia River at the junction with the
Snake River is apparent and does not in our opinion represent
any physical offset of the structure. The change in size of
the magnetic anomaly at the junction of the Rattlesnake Hills
and The Butte is due to a coincidental change in both
topography and the' distribution of magnetostratigraphic units
exposed at.this local (see Figure 2R 4.5-1, Amendment 23,
WNP-1/4 PSAR). Although a fault has been identified at The

'

Butte, its strike is parallel to the Rattlesnake Wallula trend
(see response to Question 360.CJ5) and is therefore compatible
with the hypothesized aeromagnetic linear.

&
> i
(/

,
,
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In addition to an examination of selected aeromagnetic profile
segments crossing the three linears referred to in Question
360.004, four continuous aeromagnetic profiles crossing the
linears were examined in more detail by two dimensional mathe-
matical modeling utilizing specific magnetic susceptibility
and natural remnant magnetism data, appropriate for the
basalts of this area. Basics of the modeling technique can be
found in M. Talwani and J. R. Heirtzler, " Computation of
Magnetic Anomalies Caused by Two Dimensional Structures of
Arbitrary Shape," Computers in the Mineral Industry, Part I,
Vol IX, No. 1, Stanford University Publication, 1964.

The location of the four profiles relative to the three
linears referred to in Question 360.004 is shown in attached
Figure 8. The results of the modeling for profiles 360, 450,
510, and 570 are shown in attached Figures 9 through 12.

Profiles 370, 450 and 510 cross aeromagnetic linears 2 and 3,
Question 360.004; the Kennewick-Cold Creek linear identified
by C. E. Glass, page 2R K-10, Amendment 23, WNP-1/4 PSAR; the
Rattlesnake-Wallula trend; and Zintel Canyon. No aeromagnetic
anomaly can be observed on profile 370 or 450 in the vicinity
of the intersect with the Kennewick-Cold Creek linear. On
profile 510 an aeromagnetic anomaly does occur within approxi-
mately 5000' of the projected location of the Kennewick
linear. Attempts to model this anomaly as a fault, assuming
various offsets between 50' to 200', with a fault plane
dipping between 45' NE and 70* SE, were unsuccessful. It is
Weston's opinion that this anomaly probably represents an ero-
sional feature in the basalt surface.

An aeromagnetic anomaly that is coincident with the Zintel
Canyon fault, shown on Figure 2R H.5.1, Amendment 23, WNP-1/4
PSAR, can be observed on profiles 370, 450 and 510. This anom-
aly was successfully modeled as a fault, assuming 200' and
300' offsets and a vertical dipping fault plant.

The Rattlesnake-Wallula trend of aeromagnetic anomalies was
successfully modeled as a fault on all four profiles with 200'
of offset assumed on profiles 370, 450 and 510, and 100' of
offse_ assumed on profile 570. All profiles were modeled as a
vertical fault with the northeast side down. Results of the
modeling of profile 570, Figure 12 (attached) are incomplete
at this time for the southwest portion where the profile
intersects aeromagnetic linear 1, referred to in Question
360.004. The results of additional aeromagnetic modeling and .
a revised interpretation of that part of the aeromagnetic data
for blocks A and D that includes the Hanford Reservatio.1 will
be included in a revised version of Chapter 2.5 being pr'epared
for submittal as part of the WNP-1/4 FSAR.

360.004-3
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WNP-2 AMENDMENT NO. 10
July 1980

3 Page 1 of 6,

i !
'''

O. 360.005

Some of the data and discussions in the FSAR of those Columbia
Plateau structures relevant to the WNP-2 site are slightly
dif ferent ' from the information provided in Amendment 23 to the
WNP-1 and 4 PSAR (Docket Nos. 50-460 and 50-513) . For ex-
ample, with regard to the Wallula Gap Fault, your FSAR states
that the "... probable fault movement cccurred after the
deposition of the Touchet beds, and thus less than 12,000
years ago." However, in Appendix 2R H.4 of the WNP-1 & 4 PSAR
(Amendment 23), you indicate that the fault is older than the
Quaternary Kennewick fanglomerate based on trenching.
Additionally, in this same amendment to the WNP-1 & 4 PSAR, you
indicate that the faulting along the Horse Heaven Hill
Anticline ocurred about 3.5 million years before the present
(mybp). The WNP-2 PSAR does not discuss this particular point
but, rather, questions the existence of faulting along the
Horse Heaven Hill Anticline and indicates that it could be the
sole result of folding. Clarify these apparent discrepancies
and provide cross-references in the FNP-2 FSAR to the
appropriate sections of the WNP-1/J ICAR.

Response:

| The low-level seismicity of the Columbia Plateau attests to'

~'
ongoing deformatiot of the region, although in most areas
seismicity is not associated with surface manifestations of
faulting (Woodward-Clyde Consultants, 1980a,b). Surface
faulting of Quaternary age, essentially unknown in 1977 at the
-time Amendment 23, WNP-1/4 PSAR and the WNP-2 PSAR was sub-
mitted, has since been recognized in two general areas of the
Plateau: (1) Toppenish Ridge, approximately 80 km west of the
WNP-1,2 & 4 sites (Campbell and Bentley, 1980) and (2) about
25 km southeast of the WNP-1,2 & 4 sites, from the vicinity
of Wallula Gap on the Columbia River southeastward to the
Walla Walla / Milton-Freewater area (Shannon and Wilson, 1979a,b,
1980). The two areas of deformation can both be related to
Plateau structural elements, but they appear to have little in
common and are geographically distinct.

In the Columbia Plateau of Washington, it is believed that
most plateau folding and thrust faulting occurred after
Elephant Mountain time (10.5 mybp) and before about 4 to 5
million years ago. The younger limit of this deformational
interval is not as well defined as the older. In the Yakima
area, the entire Columbia River basalt sequence, including
the Ice Harbor Member of the Saddle Mountain Basalt, is
generally folded conformably according to Bentley (1977). The
Pliocene Thorp Formation, from which one tephra unit has been,s

( ; dated as 3.7 mybp (Bentley, 1977) may be represented by
'y'
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conglomerates on Manastash Ridge that were folded with
underlying units. The most important folding on the Yakima
Ridges appears to have occurred after deposition of the
Elephant Mountain member. Deformation in the western part of
the ridge appears to have ceased prior to the emplacement of a
one million year old andesite flow (Tieton An4esite) in an
erosional embayment across the north flank of the Yakima
anticline. The flow exhibits neither faulting nor tilting.

Plio-Pleistocent Simcoe Lavas of unknown age (formational
range 4.5 to 0.9 my, Shannon and Wilson, 1973) lie unconform-
ably across fold and thrust structures of the Simcoe-Horse
Heaven anticline in south-central Washington. The lavas are
cut by a northwest-striking fault with dextral slip. In the
same general area of the plateau, a similar fault appears to
cut a 4.5 my old Simcoe flow, but is overlapped by a flow
dated at 3.5 my (Shannon and Wilson, 1973). Shannon and
Wilson interpret the 4.5 to 3.5 my old fault as being synki-
nematic with formation of the Columbia Hills and Horse Heaven
anticlines, but the most recent work by the U.S.G.S. suggests
otherwise.

Campbell and Bentley (1980) report that the summit, north
flank, and nlluvial fans at the base of the north flank of
Toppenish Ridge are broken by neatly 95 surface ruptures up to
9 km in length. Most of the ruptures are less than 1 km long.
Six of the ruptures have lengths in excess of 3 km. The
faulted zone varies in width from 0.5 to 2.2 km and has a
length, more-or-less parallel to the ridge, of 32 km. Most
flank and summit ruptures are sub-vertical faults for which no
strike-slip displacement is evident. Paults at the base of
the north-flank are lobate in plan-view and are interpreted as
comprising a thrust zone coincident with the older south-
dipping Toppenish fault. Some cut glaciofluvival slackwater
deposits of Touchet-typa and others displace post "Touchet"
alluvial fans. Mt. St. Helens ash (12,800 ybp) is present
in some of the slackwater deposits, but has not yet been shown
to be faulted. Campbell and Bentley (1980) attribute the
Toppenish faults to north-south compression, with thrusting at
the northern base of the anticlinal hinge zone. Bentley
(personal communication, 1980) believes that the 30 km-long
f aulted segment of Toppenish Ridge may be terminated at its
western and eastern ends by northwest-striking strike-slip
faults. These bounding faults may be responsible in some way
for localizing Quaternary rupture along the anticline.

To the east, faulting in the vicinities of Wallula Gap and the
southern Walla Walla Valley near Milton-Freewater, is
apparently related to a zone of dextral transcurrent faulting

O
360.005-2
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''- (Shannon.and Wilson, 1979 a,b), that includes the topographi-

cally prominent Wallula fault. Bingham and others (1970)
first noted features within the zone that suggested to them
the possibility of Quaternary displacement. Recent studies
(Shannon and Wilson, 1979 a, b, 1980) indicate the involvement
in faulting of late Pleistocene and/or Holocene units (in-
cluding ' undated colluvium, Palouse Formation, Touchet
Formation, and younger loess) at eight separate localities.
The four westernmost localities lie within a 20 km-long seg-
ment of the Wallula fault zone. The most western of these
localitica is at Finley Quarry west of Wallula Gap on the
northern end of The Butte. Two of the four eastern localities
lie along faults in the Milton-Freewater area (Barrett and
Milton-Freewater faults, Shannon and Wilson, 1979 b) that are
in general alignment with the Wallula zone farther west.
These six localities could be considered as defining a linear
zone of 55 km in length within which youthful (late Quaternary),
faulting has occurred. There is no evidence, however, that
this hypothetical zone is characterized by a single through-
going fault, and some '

3xists to the contrary. No
physical continuity bet s_.. any two of the six on-trend fault
localities can be demonstrated by field relationships.

7-s The eight fault localities need to be kept in perspective,() particularly the casternmost localities which might be con-
sidered to extend the length of the Wallula fault zone of
youthful faulting from 20 to 55 km. For example, at two of
the eastern localities are small faults that dip northward at
low angles (26* and 30') and thus have geometric differences
with faults in the Wallula zone. Apparent displacements on
the two are both quite small. On one, the Buroker fault east
of Walla Walla,- the base of the late Pleistocene Palouse
Formation is offset with a throw of approximately 0.5 meter
(Shannon and Wilson, 1979b). South of Umapine near Milton-
Freewater, small. faults believed to relate to the larger, but
inferred Barrett fault, cut'Touchet beds and clastic dikes
across them with a maximum offset of 0.5 meters (Shannon and
Wilson, 1979 b). However, clastic dikes also appear to cut
the fault at the same locality. Youthful faulting 10 km
farther to the southeast of the Umapine locality is suspected,
but not documented. Shannon and Wilson (1979 b) found angular
basaltic debris in loess along the trace of an inferred bed-
rock fault. They suggest that the basalt fragments may have
been derived from a fault scarp and were subsequently mixed
with surficial loess deposits. At the fourth locality (Little
Dry Creek fault south of Milton-Freewater), basalt and Palcuse
beds 1are downdropped along a steep (75*) northeast-dipping
fault of about 0.5 meters displacement. This fault lies south
of an east-projected trace of the Wallula fault zone, and is

(J)- not in alignment with it. ;
,
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Some fault displacements within the Wallula zone are clearly
pre-Holocene. Along one southerly strand of the zone near
Yellepit, west of the Columbia River and southeast of The
Butte, late. Pleistocene Kennewick gravels (age ca. 55,000 ybp
Woodward-Clyde Consultants, 1978) overly sheared and displaced
basalts but are not themselves deformed (WNP-1/4 PSAR
Amendment 23, Appendix 2R H.4). Collectively, the eight docu-
mented or inferred cases of late Pleistocene or Holocene -

faulting at Finley Quarry and in areas to the east, support
the contention that a zone of diffuse and discontinuous
dextral strain extends southeastward across the Columbia
Plateau into southeastern Washington and northeastern Oregon.
The Wallula fault is a segment of that zone, but appears to
lose surficial expression at both ends. The folded and
faulted (The) Butte, west of Wallula Gap, is both the
southeasternmost of the doubly plunging brachyanticlines asso-
ciated with the Rattlesnake structure and, apparently, the
northwesternmost expression of the surficially continuous
Wallula fault. Some recent workers studying the area (e.g.,
Shannon and Wilson, 1979 a) have suggested that the isolated
anticlines, which extend like beads in a string southeastward
from Rattlesnake Mountain, lie above a deep-seated zone of
limited displacement. No throughgoing surficial fault con-
nects the anticlines and no Quaternary displacements have been
reported northwest of Finley Quarry.

Although all the geologic and geophysical field work that was
planned by WPPSS for 1979 has been completed, the process of
snythesizing the data has not been completed. It is planned
that all of the data collected since Amendment 23, WNP-1/4 and
the WNP-2 PSAR were filed October 1977, will be included and
discussed more completely in a revised FSAR for WNP-1, 2 and
4, scheduled for completion by late spring or early summer,
1980.
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