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SAFETY FEATURES ACTUATION SYSTEM 

1.0 INTRODUCTION 

1.1 System Functions 

The function of the Safety Features Actuation System (SFAS) 
is to. detect a loss-of-coolant accident (LOCA) and automa­
tically actuate Engineered Safety Feature System and cer­
tain other supporting plant components to control the 
effects of a LOCA. 

The SFAS system interfaces with the following systems 
(Drawing ~umbers refer to B&R Flow Diagrams) : 

a. Reactor Coolant, Make-up and Purification 
System (Dwg. No. 20~·4) 

(Dwg. No. 2025) 
(Dwg. No. 2026) 

b. 

c. 
d. 

e. 

Chemical Addition System 

Decay Heat Re~oval . System 

Radwaste Disposal, Reactor Coolant -
Liquid System 

Radwaste Disposal - Gas System 

f. Intermediate Closed Cooling Water 
System 

g. Nuclear Services Closed Cooling 
Water System 

h. Reactor Building Penetrations - Air 
and Nitrogen Pressure System 

i. Nuclear Services River Water System 

j. Reactor Building Emergency Cooling 
System 

k. Reactor Building Emergency Spray 
System 

-1-

(Dwg. No. 2027) 

(Dwg. No. 2028) 

(Dwg. No. 2029) 

(Dwg. No. 2030) 

(Dwg. No. 2032) 
(Dwg. No. 2033) 

(Dwg. No. 2033) 

(Dwg. No. 2034) 
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1. Core Flooding System 
m. Decay Heat Closed Cooling Water 

System 

n. Nitrogen for Nuclear and Radwaste 

o. Heating and Ventilation, Turbine and 
Control Bldg. Area 

p. Reactor Bldg. Vent and Purge 
q. Heating and Ventilation, Auxiliary 

Bldg. 

r. Heating, Ventilation and Air Condi­
tioning Control Bldg., Cable, Battery 
and Switchgear Rooms 

s. Reactor Building Normal Cooling 
t. Heating and Ventilation, Fuel Handling 

Bldg. 

u. Reactor Building Penetrations Isola­
tion Valve Seal Nater System 

v. Reactor Building Penetrati ons 

Forced Air Cooling System 
w. Diesel Generators (Refer to B&R 

Electri cal El~~entary Dwg. 3073 
Sheets 57, 59 and 60) 

(Owg. No. 2034) 

(uwg. No. 2035) 
(Owg. No. 2036) 

(Owg. No. 2040) 
(Dwg. No. 2041) 

(Dwg. No. 2044) 

(Dwg. No. 2044) 
(Dwg. No. 2046) 

(Dwg. No. 2343) 

(Dwg. No. 2397) 

(Owg. No. 2497) 

1.2 Summary Description of the System (Refer to ~~~p~g. _No: . . 
3011, Rev. 7, Sheets 1 and 2 and Owg. 3091, Sheets 1 to 199) 

The SFAS consists of three sections, which are reactor 
building spray actuation, reactor coolant safety injection 

(high and low pressure injection) actuation, and reactor 

building cooling and isolation actuation. Each section 
itself has two redundant actuations c.alled Actuation A 
and Actuation B. The signal ultimately actuating each 
group of equipment in each section is called an ES Actuation 
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Signal and appears at each actuated piece of equip~ent 

on its respective B&R system flow diagrams. 

The reactor building spray ac':•J_ation section has six 
pressure switches that measu4 ~ reactor building pressu:e. 

The pressure switches are located in the Fuel Handling 
and Auxiliary Buildings and are protected from internal 

missiles. The th:ee sensing li~es for the pressure 
switches pass through penetrations in the reactor build ing. 
Each sensing line has a manually oper~ted isolation valve 

with indicating lig~ts on Contai~ent Isolation Panel 15. 
Each isolation valve has an alarm on Engineered Safety 
Features Panel 13 which annunciates when its respective 
valve is closed. All six pressure switches are set 
to actuate when the reactor building pressure rises to 

30 psig. Three of ~~e pressure switches are grouped 
for Actuation A and three are grouped for Actuation B. 

Each group has its three pressure switches electrically 
connected in a 2/3 logic matrix to the respective spray 

pump motor starting circuit. When 2 out of 3 pressure 
switches for Actuation A or B have actuated, the re­
spective reactor building spray p~~p BS-P-lA or lB is 

automatically started. The discharge valves for the 
reactor building spray pumps are actuated by the :e.actor 

building cooling and isolation actuation when the reactor 
building pressure reaches 4 psig. Refer to the Reactor 
Building Emergency Spray System Description Index No. 28A. 

Power for Reactor Building Spray Actuation and test is 
provided by the 125V DC Distribution Panels (Actuation A 

from OCC-lA & Actuation B from DCC-2A) • 

A manual block valve to isolate the line from the Reactor 
Building, a test switch, solenoid valve and a temporary 

"Test Air" connection are provided for each of the six 
pressure switches to test and calibrate each switch. The 

manual block valves are located inside locked cabinets 
(Racks 472,455 & 467) and are not instrumented to indicate 
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valve position. Administrative control will assure 

that the valves are in the OPEN position except when 

their respective pressure switches are being tested or 

calibrated. 

The Reactor Cooiant Safety Injection Actuation section 
has thrP.e pressure transmitters that measure reactor 

coolant pressure and . are arranged in three channels. 
The ou~put signal of each pressure transmitter is s ent 

to . a buffer amplifier. Ea~h amplified signal is s ent 
to two bistables, a trip bistable and a bypass bistable. 

Each bistable has two output signals. One output signal 
is for Actuation A and one for Actuation B. Power for 

safety injection channels 1, 2, & 3 is provided by the 
120V vital BUSSES 2-lV, 2-2V, and 2-3V respectively for 
Actuation A and B. 

The reactor coolant trip bistables are arranged to change 
state and de-energize the A and B channel output rglays 
when the reactor coolant pressure is at or below 1600 

psig. Each channel has the same number of output relays, 

and each relay has multiple sets of contacts. The channel 
output relays are ' located in t he respective channel com­

par~ent of the A and B Actuation relay cabinets. ~~o 

sets of contacts of one output relay in each channel 
are wired to form a 2-out-of-3 matrix and are connected 
to ~~e starting or energizing circuit of an individual 
piece of equipment to be actuated by an ES signal. When 

2 of the 3 channels are tripped, the 2/3 logic is com­
pleted through the connected arrangement of channel out­

put relay contacts and each group of equipment listed 
in Table 1 is automatically actuated. ~ 

The reactor coolant bypass bistables are set to change 
state at a reactor coolant pressure of 1820 psig. The 
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.logic of the trip and bypass bistables allows the reactor 
coolant safety injection actuation to be bypassed during 

normal plant shutdown. This is accomplished by depressing 
the reactor coolant bypass push button switch in each 
Actuation channel when the reactor coolant pressure is 

between 1820 and 1600 psig. During plant start-up, when 
the reactor coolant pressure is between 1600 and 1820 
psig, bypass reset push buttons are us~d to rPset each 
Actuation channel. The trip bistable must have changed 
state at 1600 psig prior to manual or automatic bypass 
reset, otherwise trip actuation will occur. 

Automatic trip protec~ion will occur at 1820 psiq when 
the bypass bistable changes state. 

The trip bistables and bypass bistables are located in 
three bistable cabinets in the cable room of the control 
building. 

Pressure test modules are provided to test the function 
of the analog trip logic circuitry of each channel se­
parately. The reactor coolant pressure test modules are 

used to simulate a reactor coolant pressure transmitter 
signal to the buffer amplifiers in order to test the 
buffer amplifiers and bistables. A bistable trip test 

device is used to test the reactor coolant trip bistable 
trip contacts and the logic circuitry up to and including 

t~e channel output relays for Actuation A and B. The 
reactor coolant safety injection auto actuation 2/3 matrix 

group test devices, used in conjunction with the TS4 chann~l 
selector switch, are used to test the automatic actuation· 

of each equipment ~roup separately in Actuation A or B by 
simulating a tripped condition to the channel output relays 
for all three possible 2-out-of-3 channel combinations. 

-5-
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The reactor coolant safety injection manual actuation 

and test devices are used to test the manual trip actua­
tion of each group of equipment individually in Actuation 
~ or B by bypassing the logic circuitry including tho 

. channel output relays. ?o~er for the safety injection 
test ~nd ~anu3l actuation c~rcuits is provided by 125V 
DC Distribution ?anel DCC-lA a~d DCC-2A for Actuation ~ 
and B respectively. 

~anual actuation actuates all three groups of equip~ent 
simultaneously in Actuation A or B. 

The reactor building cooling and isolation actuation 

section has six pressure switches that ~easure the reactor 
building pressure. These are arranged in two groups of 
three channels =or both Actuation A and B. These pressure 

switches are connected to the sane sensing lines as the 

pressure switches for the reactor building spray actuation 
section and are located with these pressure switches also. 

All six pressure switches are set to actuate when the 
reactor building pressure rises to 4 psig. The output 
signal for each pressure switch causes its respective 

channel output relays to be de-energized to actuate the 
reactor building cooling and isolation Actuation A and 

B equipment listed in Table 2, as well as re~ctor coolant 

safety injection equipment listed in Table =· · Power for 
reactor building isolation and cooling cham1els 1, 2, & 3 
is provided by the 120V vital BUSSES 2-lV, 2-2V, & 2-3V 

respectively for Actuation A & B. A manual block valve to 
isolate the line from the Reactor Building, a test switch, 
a solenoid valve and a teoporary ~Test Air" connections are 
provided for each of the six R.B. Pressure Switches 

(BS-PS-3259,60,6l,BS-PS-3987,88 & 89) t6 test and calibrate 

each switch. The manual block valves are located inside 
locked cabinets (Racks 472,455 & 467) and are not instru-
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mented to indicate valve position. Administrative 
control will assure that the valves are in the OPEN 
position except when their respective pressure switches 
are being tested or calibrated. 

A defeat pushbutton in each channel of reactor building 
cooli ng and isolation Actuation A or B is provided to 
defeat a channel only after actuation has occurred. This 
will allow the actuated equipment to be returne~ to the 
condition they were in prior to being actuated. A 
defeat reset pushbutton is provided to manually reset a 
def~at signal in order to restore trip activiation if 
building pressure is still ~4 psig. When building pressure 
drops below 4 psig, the pressure switch and logic circuit 
reset automatically. The o~tput relays must be reset 
manually, using the Channel Reset push button. 

Reactor building cooling and isolation test devices are 
provided to test ~~e function of the trip logic· circuitry 
of each channel. The auto actuation 2/3 matrix group test 
devices function in the reac~or building cooling and iso­
lation section the same way as in the reactor coolant 
safety injection section. The manual actuation and test 
devices also function ~~e same and are powered from the 
same 125V DC Distribution Panel as in the reactor coolant 
safety injection s~ction, but cause actuation of reactor 
building cooling and isolation equipment as well as reactor 
coolant safety injection equipment. 

All manual actuation devices are !ocated in the control 
room on Auxiliary Systems Control Panel J. Test devices 
are located on Auxiliary Systems Control Par.el 3 and Engi­
neered Safety Features Panel 13. Status lights for each ~ 

piece of equipment actuated by the SFAS are on Engineered · i 
Safety Features Panel 13. Lights, alarms and computer 
inputs are provided in each channel of all three actuation 
sections of the SFAS to provide indication of the status 
of each channel. 
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There are two 2/3 logic actuation relay cabinets which 

are located in the cable room of the control building. 

One cabinet is for Actuation A and one is for Actuation 
B. Each cabinet is separ3t~d into four compartments 
for channels 1~ 2, 3 and m3nual actuation, with fire 
barriers. Wiring between compartments is accomplished 
through metal clad wire ways. 

Nhen groups of equipment containing valves designated 

as critical service are test actuated, the critical 
seryice test reset switch ES, on Engineers Safety 
Features Panel 13, are used to return the valves ~to 

their no~al ope~ating positions as indicated by action 
of their limit switches. This provides verification, 

by light indication, that these valves operate and re­
turn to their normal copditons after clearing the 
Engineered Safety (ES) signal. This minimizes the ab­
normal condition of these valves during the test period. 

1.3 System Design Requirements 

Channels 1, 2 and 3 for Actuacion A and B in each actua­
tion section are powered separately from the red, green 
and yellow vital power supplies respectively (2-lV, 2-2V, 
and 2-3V). In the reactor coolant safety injection 

actuation and reactor building cooling and isolation 
actuation sections, loss of power to any channel results 

in a channel trip which is its fail safe position. Since 
each of the channels is powered from a separate supply, 
loss of power to one channel will not result in equipment 

actuation. Tripping of another channel while one channel 
is without power will cause equipment actuation because 
the 2-out-of-3 logic is satisfied. Loss of power to a 

reactor building spray actuation pressure switch does 
not result in a channel trip. Since channels 1, 2, and 3 
for each actuation section are powered from the same source, 

loss of power disables the actuation section. 

l97 059 
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Lights and alarms are DC powered or alternatively have 
vital AC power supply so that each channel status is 
indicated for all conditions. 

Two different power sources from two DC buses (DCC-lA 

and DCC-2A) provide power for manual and test circuits. 

Heans are provided for automatic actuation of the 
reactor coolant safety injection, reactor building cooling 

and isolation, and reactor building spray sections of 
the SFAS. Means of manual actuation are also provided 

for the reactor coolant emergency injection and reactor 
building cooling and isolation sections from the control· 

room. Manual actuation through the SFAS is not provided 
for the reactor building spray section because there are 
only two pumps requiring actuation. Therefore, manual 
starting of the reactor building spray pumps is ac­
complished by using their respective control switches 
in the control room. Actuation A or B in each of the 
three actuation sections of the SFAS requires 2-out-of-3 
pressure sensing devices to be actuated in order to cause 
equipment actuation. This is to prevent equipment actu­
ation from a power loss to only one channel. The failure 

of a single component or a faulty actuation signal in 
one channel will not prevent the system from fulfilling 
its actuation functions nor will it initiate unnecessary 
action of the system. 

The SFAS seismic design classification is Class I. The 
seismic Class I equipment is designed for Zone I loads. 

·-
:. 

The 2/3 logic actuation relays are separated · in Actuation ~ 

A and Actuation B cabinets. Lights are provided on both 
cabinets to indicate the status of each channel. 
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The SFAS is designed to allow testing of each component 
of a channel by testing the component individually, 
by testing sections of a channel, or by testing the 
entire channel. 

Testing devices are also designed to allow auto actuation 

of each group of equipment individually in the reactor 
coolant safety injection and reactor building cooling and 
isolation actuation sections. Auto actuation can be 

tested by all three combinations of 2-out-of-3 channels. 
Other testing devices are also designed to test manual 

actuation of each group of equipment individually. 

There are three groups of equipment in each actuation 
section for Actuation A and three groups for Actuation B. 
This arrangment is made so that testing of the equipment 
actuation will not interfere with the normal operation of 
the plant. The SFAS is a redundant system in that it 

has Actuation A and Actuation B. Each channel is inde­
pendent and is ~lectrically and physically separated from 
the other channels. 

2.0 DETAILED DESCRIPTION OF THE SYST&~ 

2.1 Comconents 

---------~~~·~1~-~l~ ____ Reactor Coolant Pressure Transmitters RC-3A-PT3, RC-3B-PT3 
and RC-3A-PT4 

The three reactor coolant pressure transmitters are located 
inside the reactor building. They are Foxboro type E-ll GH 
force balance pressure transmitters with a range from 0 to 
2500 psig and an electrical output o·f 10 to SO ma DC. The 
transmitters are designed to withstand the reactor building 
atmosphere conditions following a LOCA. 

l97 061 
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2.1.2 

2.1. 3 

2 .1.4 

2.2 

2.2.1 

Reactor Building Pressure Switches for Reactor Buildina 

Cooling and Isolation Actuation; BS-PS-3259, 3260, 3261, 
3987, 3988 and 3989 

For a description of these pressure switches, refer to 

Table 3 (Instrumentation and Controls) in the Reactor 
Building Emergency Spray System Description, Index No. 28A. 

Reactor Building Pressure Sw itches for Reactor Buildina 
Spray Actuation; BS-PS-3253, 3254, 3255, 3256, 3257, 3258 

~or a description of these pressure switches, refer to 

Table 3 (Instrumentation and Controls) in the Reactor 
Building E~ergency Spray System Description, I~dex No. 28A. 

Reactor Coolant Trip Bistables BTl, BT2, BT3 and Reactor 

Coolant Bypass Bistables BT4, BTS, BT6 

The reactor coolant trip and bypass bistables have two 

outputs each. One output is for Actuation A and one for 
Actuation B. These bistables are set at the mini~um dead­

band. 

The bistables receive an electrical signal proportional 

to the reactor coolant pressure and are set to change 
state at a selected pressure. 

The bypass bistables are set to change state when the 

reactor coolant has decreased to 1820 psig. The trip 
bistables are set for 1600 psig. The bistables reset 
automatically. 

Instruments, Controls, Alarms and Prot~ctive Devices 

Instrumentation and Controls 

Major system instrumen~ation and controls are listed i~ 

Table 3. 
197 062 
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2.2.2 

2.2.3 

Alarms and Comcuter Incuts 

Panel mounted annunciators and computer inputs are listed 
in Table 4. 

Protective Devices 

There are no devices in the SFAS that are provided for 

the specific purpose of protecting the system it~elf. 

3. 0 PRINCIPAL Z..10DES OF OPERATION 

3.1 Startuc 

Before normal plant startup commences, the three manually 

operated isolation valves, in each of the three pressure 
sensing lines for the reactor building spray actuation 

pressure switches and the reactor building cooling and 
isolation actuation pressure switche s, must be open. 

As the plant is started up and the reactor coolant pressure 
reaches 1600 psig, the reactor coolant trip bistables reset. 

The bypass bistable manual reset pushbuttons ?92/RClA, RC2A, 
RCJA, and PB2/RClB, RC2B, RCJB on the Auxiliaries Systems 
Control Panel 3 should be actuated to obtain reactor coolant 
safety injection protection. If these pushbuttons are not 
utilizea, the bistables BT4, BTS and BT6 will automatically 
reset when the reactor coolant pressure rises above 1820 psig. 

3.2 Normal Oceration 

During normal plant operation, the SFAS is in a passive mode. 
It detects a LOCA by sensing a decrease in reactor coolant ~ 

pressure and/or increase in reactor building pressure which 

result when a LOCA occurs. The ·reactor coolant emergency -­
injection actuated equipment listed in Table 1 is automati- · 

-12-
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cally actuated by the reactor coolant emergency injection 
actuation section when the reactor coolant pressure is 

decreased to 1600 psig. h~e~ the reactor building pressure 
increases to 4 psig, the reactor building cooling and 
isolation actuation section automatically actuates the 
reactor building cooling and isolation equip~ent listed 

in Table 2. It also automatically actuates the reactor 
coolant emergency injection actuat~d equipment list~d in 

Table 1 if it has not been actuated by a low r e actor 
coolant pressure occurrenc~. The reactor building spray 
pumps are automatically actuated by the reactor building 
spray actuation section when the reactor building pressure 
increases to 30 psig. 

3.3 Shutdown 

During nor.nal plant shutdown,· the reactor coolant pressure 
decreases as it is cooled. Nhen the reactor coolant pre~sure 
decreases to 1820 psig, the reactor coolant l ow pressure 

trip bypass permit light and cirucit will be actuated in 
each channel for reactor coolant safety injection Actuation 
A and B. The reactor coolant safety injection manual by­
pass pushbuttons PB2/RC1A, RC2A, RC3A, and PB2/RC1B, RC2B, 
RCJB must be actuated after the permit light and circuit 
are actuated, but before the reactor co.olant pressure has 
decreased to 1600 psig. This action is required to prevent 
unnecessary actuation of the reactor coolant safety in­
jection equipment during shutdown. An alarm on Control 
Panel 13 set at 1650 psig annunciates if the bypass has 
not been actuated. 

The reactor building spray actuation and reactor building 

cooling and isolation sections maintain their passive mode 
of operation and provide continuous protection during and 
after shutdown. 

-13-
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3.4 Soecial or Infrequent Operation 

3.5 

3.5 . 1 

~anual testing as discussed in Section 1.2 is provided for 

on-line-testing to prove operability and to demonstrate 
reliability. 

Emergency 

!-!.:1nual .;ctuation by the SFAS duri :1g a LOCA 

If a LOCA occurs and the SFAS has not automatically 
actuated the emergency equiFment, manual actuat i on by 

the SFAS is available at all times and the manual 
actuation pushbuttons on the Auxiliaries Systems Control 
Panel 3 are utilized to actuate the emergency equipment. 

4.0 HAZARDS AND PRECAUTION 

The primary safety precaution to pe observed in the 
operati on of the SFAS is to :nake certain that all 

manually operated isolation valves, in the sensing 
lines for the reactor building pressure switches in the 

reactor building spray section and the reactor building 
cooling and isolation section, are open during plant 
operation. 
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TABLE I 

REACTOR COOLANT SAFETY INJECTION (HP AND LP INJECTION) ACTUATED EQUIP~N~ 

GROUP 1 

DC-P-lA 

DC-V96A 

o:- :<-lA 

MU-P-lA 

NR-P-lA 

NS-P-lA 

G2-12 

T-1E-2E-2 

T3E-4E-2 

TllE-21E-2 

ACTUATION A 

Group 2 

DH-V4A 

DH-VSA 

DH-VSA 

DH-Vl02A 

MU-?-1B 

NR-V9A 

NR-V40A 

~'S-P-1C 

T12E-22E-2 

-15-

Grouo 3 

DH-P-lA 

!>!U-Vl 6A 

!·1U-Vl6B 

MU-V36 (Critic~l 
Services 
Valve) 

NR-P-lB 

NR-V42A 

NS-V84B 

Bus 2-lE (Auto 
Loading) 

T3lE-41E-2 
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TABLE' I (Cont.) 

REACTOR COOLANT SAFETY INJECTION (HP AND LP INJECTION) ACTUATED EQUIPMENT 

Grouo 1 

DC-P-18 

DC-V96B 

OF-X-lB 

MU-P-lB 

NR-P-10 

~S-P-lB 

Bus 2-2E (Auto loading) 

T2E-lE-2 

T4!::-3E-2 

T21E-ll.E-2 

ACTUATION B 

Grouo 

OH-V4B 

OU-V5B 

Dlt-VSB 

OU-Vl02B 

MU-P-lC 

NR-V9B 

NR-V40B 

NS-P-lC 

T22E-l2E-2 

-16-

Grouo 3 

OH-P-18 

MU-Vl5C 

t-1U-Vl60 

MU-V37- (Critical 
Services 
Valve) 

NR-P-lC 

NR-V42B 

!lS-V32} (Crit~cal 
Serv1ces 

~S-V67 Valves) 

~S-V83A 

~lS-V83B 

NS-V84A 

NS-V2l5 

NS-V216 

T41E-31E-2 
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TABLE 2 

REACTOR BUILDING COOLING AND ISOLATION ACTUATED EQGIP~~NT 

Group 1 

AH-V81 
,\H-VlOl 
i\H-Vl02 
AH-VlOS 
AH-Vl07 
CF-Vll6 
CF-Vl44 
DC-Vll4 
DH-VJ 
NM-VS2 
NR-VSlA 
RB-Z-lA 
RR-V2A 
RR-V2B 
RR-VSA 
RR-VSB 
RR-VSC 
sv-vss 
WDL-Vl095 

Actuation A 

Group 2 . 

AH-E-4A 
AH-E-llA 
AH-E-25 
AH-R-5244 
AH-Vl25A 
BS-VlA 
BS-V4A 
CA-V2 
CA-V4A 
CA-VSB 
CA-V9 
CA-VlO 
DH-VJ 
RB-Z-lB 
RR-P-lB 
R.~-V2SC 
WDG-V6 
WDG-Vl99 
WDG-Vll26 
WDL-P-2A 
WDL-V22 
WDL-V270 

-17-

Grouo 3 

AH-c-SA 
Ali-E-llB 
AH-E-llC 
lili-E-12A 
AH-E-12B 
Ali-E-19A 
AH-E-19B 
AH-P-lA 
AH-VlA 
AH-VlB 
AH-V4A 
AH-V4B 
AH-VS 
AH-V60 
AH-V62 
AH-V72 
AH-V74 
IC-P-lA 

~C-V2u IC-VS 
MU-V2A Critical 
!1U-V2B Service 
MU-Vl8 Valves 
MU-V37i 
NR-P-2A 
NS-V72'\..Critical 
NS-V8~ Serv. Vlvs 
RR-P-L\ 
RR-V25A 
RR-V25B 
RR-V25C 

. 
~ I 
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TABLE 2 (Cont.) 

REACTOR BUILDING COOLING AND ISOLATION ACTUATED EQUIP!>tENT 

Grouo l 

AH-E-llD 
AH-V80 
AH-Vl:OJ 
AH-Vl0 4 
AH-Vl06 
AH-Vl08 
CF-Vll5 
DC-VlOJ 
oc-vus 
DH-V2 
NM-Vl04 
NR-VSlB 
RR-V2C 
RR-V2D 
RR-V6C 
RR-V6D 
RR-V6£ 
SV-V54 
t-v"OL-Vl092 

Actuation 8 

Group 2 

AH-D-4073 
l\ll-E-48 
All-E-S 
AU-E-llC 
All-EP-52468 
AU-Vl25B 
BS-VlB 
BS-V4B 
CA-Vl 
CA-V3 
CA-V4B 
CA-V6 
CA-V8 
RR-P-lD 
RR-V2SC-52 
WDG-V2 
WDL-P-2A 
WDL-P-28 
WDL-V27l 
WDL-Vll25 

-18-

Grouo 3 

;w-e-sa 
All-E-llE 
,\H-E-l2A 
,\H-E-128 
All-E-19A 
AH-E-198 
AH-P-lB 
AH-V2A 
;\U-V2B 
AH-VJA 
AH-V3B 
AH-V6 
AH-V61 
AH-V63 
AH-V7l 
IC-P-18 

IC-VJ~ IC-V4 
MU-V2B Critical 
MU-V18 Service 
MU-V25 Valves 
HU-V376 
NR-P-28 
NS-VlOO~ritical 

Service 
Valve 

RR-P-lC 
RR-V25D 
RR-V25E 
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.•.. 

Identification 

TPS-ll53 ,llSt, 
ll55,Jl56,ll57 
' ll58 

TPS-3159, 3260 
' 3261 

PBl/IICA,RCB 

' . 

....0 
-......! 

0 
-l 
c:::> 

DeacriE!tlon 

Teat 
switch 

Teat 
Switch 

Switch 

' . ...... . , 

'!!!!!:U 
lHSTRUHEIITATlOU AND COIITROLS 

lnput Output 
Function Location !XJ!!:. IIAn<Jit Range !!!.1!2int 

Energize• tho eolenoid valvo tnqinoer-ed Puahbutton H/A H/A H/A 
in the pr-eeaure aeneing line Safety t'eat.urea .. 
to reactor building ~reaaur• hnol ll 
ewltch BS-PS-llSl, ll5·:, 
ll55,3l56,ll57, 3251 for 
building apray puap BS-P-lA/ 
lB in order to calibr-ate and 
teat the preaaure ewit.ch with 
a t.e•porary air teat connec-
tJon. 

Energize• the aolanold valvu Ulet.able Cablneta Puahbutton II/A N/A H/A 
in tho preaaure aenainq lino A/B 
t.o reactor building pru••ure 
ewitoh 8S•PS•ll59, ll&O, 
3261 for building coolinq and 
iaolatlon actuation A,B for 
channel• 1,2, and 3 in order 
to calibrate and teat the 
preaeure awitch with a tom-
porary air teat connection. 

Providaa .anual actuation of Audliarlea PuahiJutton II/A H/A N/A 
all reactor coolant eafuty ln· syate111a Control 
jeotion actuated equipment for 
actuation A,D or teat actuation 

Panol l 

of any group of equipment for 
actuation A,B. 

-19-
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... 

ldentUlcatlon 

PBl/RBA/RBB 

PB~,P8l,PB4/ 
RCA and PO~, 
PBJ, 1'84/RCB 

P8l,P8l,P114/ 
RBA and POl, 
PBl, PB4/IUI8 

PB8/RCA,RC8 

.. 

-..o 
-.J 

0 
-~ 

Deacr iJo!tlon 

Switch 

switch 

Switch 

Switch 

. ..... . . 

TAULE l (Contlnu~dJ 

JHSTIIUHEIITATlOH AIID COIITROLS 

runction Location 

Provldaa a.nual actuation of Aualllariea 
all reactor building coollng SylltOAI Conuol 
and laolatlon actuated uqulp- Panel l 
.. nt for actuation A,B or 
teat actuation of any group 
of aqul~unt for actuation 
A, II. (Actuation of all ro-
actor building cooling and 
laolatlon actuated oqull':aent 
includoa reactor cool~nt 
aafaty injection equip~unt). 

Providea a •••n• of teating tho Auxllhrll•• 
.. nual actuation of a aolccted Syltulll Conuol 
group or group• during teat of Panul l 
reactor coolant aafety injection 
actuation A,B . 

Provide• a ~aoana of tuatlng the Auxlllariua 
.. nual actuation of a aolectod Syatuall Control 
group or group• during toat Panel l 
of reactor building cooling 
and l11olation actuation A and a. 

Providoa a aoana of energizing Auxllhrloa 
tho holding colla of groupe Syateaa Control 
1,2,1 of tho reactor coolant l'anol l 
aafoty injection A,D C<JUl(lmont 
and tho reactor building cooling 
and halation A, B actu.lted O<Julp-
~aent during teat for actuation A,B. 

-20-

Input Output 

~ Rangtl Range ~tnt_ 

Puahbutton ti/A II/A ti/A 

Puahbut.ton H/A H/A ti/A 

Puahbutton H/A II/A H/A 

Puahbutton II/A H/A ti/A 

•• I • • I 



.. , . 

'-.0 
-.......! 

= 
- J 
f"..) 

tdenti f1catlon 

TS'fRCA,RCB 

TSl, TS2, TSl/ 
RCA,RCB 

TS4/RBA,RBB 

f f t ' 

....... .. 

Duacrll;!tion 

Selector 
Switch 

Switch 

Selector 
Switch 

. . . 

TAULE l !Continued) 

IIISTMUMI::IITA'tlOH AUO CONTROLS 

Function Location 

Providoa a IIIOllna of lining up Eng1nuend 
tho auto actuation 2/l ~trix Safety Featuna 
teat to teat the actuation Panel 13 
of group 1,2,3 of t.hu reactol' 
coolant aafety injection A,D 
equipment by cauaing actu.stion 
of each gl'oup with .sll throe 
poaeibla 2/l aatricoa uaing 
teat ewitchoa TSl, TS2 , TSl/ 
RCA/MCB. 

Providea a aoana of teetinq the Engineered 
auto actuation of group 1,2,1 Safety Feature• 
of tho reactor coolant aafoty Panel ll 
injection A,B oquipaent by 
cauaing actuation of the group. 

Provides a 111eane of lining up Engineered 
tho auto actuation 2/l ~trix Safety Foaturea 
teat to tuat tho actuation Panel ll 
of group 1,2,3 of the reActor 
building cooling ;~nd ilolation 
A,B equitGunt by causing actua-
tlon of each group with all 
throo pouible 2/l ILltricos 
ualng teat awitchoa TSl, TS2, 
TSl/RDA,IUID • 
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Input Output 
Tn•c rtange Range !!!PGlnt 

K.snual N/A 
Selector 

N/A N/A 

Puahbutton N/A N/A lf/A 

Hanual N/A 
Selector 

N/A H/A 

• ••••• 



.•.. 

ldentUicatlon 

T61, TS2, TSl 
RBA,RBB 

PBl/RClA, RC2A, 
RC)A and PBl/ 
RClB , IICU, 
RCJB 

PP2/IIC1A, RC2A, 
RClA, end PB2/ 
RClB, RC28, 
RClB 

-...0 
~ 

c 
-J 
L.~ 

1•• 1 • I 

• f • • • • : .. . . 

Deac~iJi!tion 

Switch 

&witch 

Switch 

•' I 

TAULE l !Continued! 

IIISTRUKi:UTATlOU AJID COI.!!.!!.Q!:! 

Function Location 

Pcovidea a •e•n• of tueting Enljinuoud 
tho actuation of tho <JrOulJ 
1,2,3 of the reactor building 
cooling and ieolation A,D 

Safoty Feature• 
Panel ll 

ecauipment by cauaing ec tual.ion 
of tho gcoup (Thh teet doee 
not cauao actuation of tho 
reactor coolant aaCoty in-
jection equipMent aa occur• 
during t••t or ~Unual .,c tua-
tion with awitchoa PDl/RPA, 
RBB) . 

Pcovidoa a ••ana oC manually Audllade• 
bypaaaing the reactor coolant Syateaa Control 
low preaaure trip during ahut- Panel l 
down between 1820 and 1600 paig 
to prevont reactor coolant 
eaCety injection A and P whun 
tho reactor coolo1nt. proaauro 
decroaaua to 1600 palg . 

Pcovldea a meana oC Nanually Auxlliadoa 
ro11cttlng tho coactor coolant Syat1:111 Control 
low preaeure tela> during etart- Panel l 
up abovu 1600 paig to obt4ln 
trip pcotection between 1600 
and 1820 palg. 

-22-

' . 

Input Output 
!ll!.!!. Range Range !.!!_paint. 

Selector N/A N/A N/A 
&witch . ,, 

Puahbutton N/A H/A 1120 patg 

Puahbutton N/A N/A 1600 patg 

, ..... 



... 

Identi tic a tion 

1'81/RDlA, R82A 
IUllA and 1'82/ 
R8l8, R821, R8)1 

1'82/RBlA, R82A, 
RBlA and P82/ 
R818, R82B, lUll& 

Reactor- Coolant 
Preaauce Teat 
Unite (l Unite) 
Cl24, CUS, 
Cl26 

' 
Reactor Coolant 
Bhteble Tclp 
Teat. &witch 
(l awitchea) 
CU4,C12S, 
C126 

· ~ · 
' ' 
0 
-J 
..:::::.. 

. ...... , 

Deecril!tion 

Switch 

Switch 

PC811Uoe 
Signal 
Siaulatoc 

Switch 

' 

.. 

TABLE l (Continued! 

lNSTitUKEIITATlOtl AND COIITROLS 

Input Output 
!!!point 

Function Location !u! Rllnge Range 
Pcovidee a aeane of manu~lly AuxUhcJea Puehbutton N/A N/A N/A defeating a coactor building Syeteae Contr-ol 
cooling and Jeolation actua- Panel l 
tJon aignal after actu~tlon 
hae occur-red to dlow the 
actuated equlpcont to bo 
cetucned to thole operating 
condJti~n pcioc to beln9 
actuated . 

Providaa a •eana of -nually AuxUhri•• Puehbutton N/A N/A N/A re1ettin9 a defeat actu~tJon Syetea• Control 
eignal to all coactor building Panel l 
cooling and ieolation actuated 
equipment in ocdoc to ceetore 
trip protection. 

Provide• a aeane of alaulatlng BJatablo Hanual Vacled 0-tlOVDC N/A any reactor coolant prosaura C~bineta Dial Hanually to teat the output of Uut No. 124, 125, 126 
buffer .. plifier and bietablee 
in aach channel 

Provide• a aaana of tuating DhUble Key N/A N/A II/A each of the tclp bistable• to Cabinou Switch eait a trip actuation ai9nal, llo. 124,125,126 

-2l-

...... 



... 

ldontUicotlon 

Critical aarvico 
volvo awitchea 

YH-F119-Ul0 

YH-1'115-Ull 

YH-FUS-Ul2 

YH-FUS-4)77 

'-.() 

~ 

0 
- J 
(_,., 

• , , I 

. ..... ,, 

TAbLE l (Contlnuod) 

lHSTIIUKt:IITATIOH AIID COIITIIOLS 

Doacription Function Location 

Switch By buing hold in the roaot Engineered Safety 
poaition it allowa critical Featurea Panel ll 

Toot Raaot 
Switch 

Teat Re .. t 
Switch 

Teat Roaot 
Switch 

Toot Ruat 
Switch 

I I 

aervice valves to outo~tt-
colly return to their nonaolly 
open poaitton oftor t.oi nCJ 
cloeed by toot actuation. 

Toot roaut awt tch for Rll 
laol . •A• Croup l JC-V2, 
JC-VS, HU-V2A, HU-V2D, 
HU-Vl77 , NS-V72 ' 115-VBl. 

Teat r•11ot awitch for liD 
Iaol. •a• Croup l IC-Vl, 
IC-V4, HU-Vl76, HU-VlB, 
HU-VZS 6 NS-VlOO. 

Tolt react awitch Cor SI 
Act . •a• Croup l HU-Vl7, 
NS-V32 ' US-V67. 

Toot roeot awitch Cor SI 
Act , •A• Group 3 HU-Vl6 • 

-24-

Input 
!1.1!! Range 

tlot'DAl-Reut H/A 
with Spring 
Return to 
Hor~a.al 

Output 
Range 

H/A 

-.. •. 
,. 
I 

Sotpolnt 

H/A 

..... . 



.•. ' 

~ 
PANEL HOUIITI!D AIINUIICIATORS AIID COMPUTER INPUT LISTING 

PANEL MOUNTED AHNUIICIATORSa 

_!dentlt1cat1on 

as- KA-l8l9, l840, 
l8U,l8U 

A2, AI 

A2 , All 

A2, AI 

Al 

A9 

....0 
-....J 

0 

-~ 
~ 

....... .. 

Heaaurod Variable, unite 

Each of tho four iaolatlon valvae 
cloaed in the reactor building 
preaaura aanaing linea 

Any. of the reactor building apray 
actuation A/8 praaaura awltchaa 
BS·PS·l25l,l254,l255/l256 , l257, 
l258 cloaed 

Reactor coolant eaergancy injection 
channel 1 1 2,3 tripped for actuation 
A/8 

Reactor building cooling and iao­
loation channel 1 , 2, l tripped for 
actuation A/8. 

Safety Injection not bypaaae~ 
Ann. A. 

Safety Injection not bypaaao~ 
Ann. a. 

Alar• Setpoinu 
high ~ 

Valva 
oloaed 

JO palg 

H/A 

H/A 

II/A 

II/A. 

-25-

N/A 

H/A 

H/A 

1650 
paig 

1650 
palg 

Input Variable 
~ R.lngo 

Cloaod poaltion open/cloaad 
Uait awitchea 
of 4 valvae 

preaauro 
DS-PS-l25J I 3254, 
3255/3256, )257 
3258 

reactor coohnt 
aafety inj ection 
channel lO<Jlc: 
tr lp algnol , 

reactor building 
cooling and ho­
lation c:hannol 
logic: trip algnal . 

RC·PS•7l60 

l'C•l'S-7l61 

0-100 palCJ 

logic incoaplete/ 
logic c011pleta 

logic incoaplete/ 
logic c:o•plate · 

500-3000 palg 

500-)00 paig 

Panel Naae 
and Nuaber 

Engineered 
Sdety 
Feature• 
Panel U 

Panel ll 

Panel ll 

Panel ll 

Panel ll 

l'anol U 

It , 1• 1 



.•. . 

......0 
~ 

0 
......... J 
-~ 

COHPUT£11 JNPUTSa 

JdomtU I cation 

.A.•l8l6,28J7,28l8 
•a••JZ&l,l264,326S 

2139,3050 

• A.•2821,282l,282) 
•a··2B46,2847,ZB41 

.A.•ll6l.ll62,316l 
•a••Jl64,llGS,3166 

•A••281S ,2816,l817 
·a··2840,2841,2842 

• A.•l818,2819,2820 
·a·•2843,2844,284S 

•A••28ll,28l4,28JS 
•a••J278 , 3279,32ao 

.. 

.. ' .......... . 

TADL£ 4 !Contlnuudl 

PANEL tlOUIITt:O AIIUUUClATOHS AIIO COfU>UTER liiPUT LJSTJIIG 

Hoaeured Variable, unite 

Reactor building opray preeeure 
ewltchea A/8 actuated. 

Reactor building epray 2/l logic 
coaploto actuation A/8. 

Reactor coolant emergency injection 
actuation A/D bypoeo poraittod ln 
channel 1, 2, l . 

Reactor coolant preeeure below 1600 
pelg in channel 1,2,3 for actua­
tion A/B. 

Reactor coolant emurgoncy injection 
aunual actuation or tuot of C<lUipll>ont 
group 1,2,3 for actuat ion A/D • 

Reactor coolant omorgoncy injection 
2/l logic comploto in oquit>aldnt group 
1,2,3 for actuation A/B. 

Reactor building coolin') and Iso­
lation preaeuro ewltchoe A/8 
actuated. 

Alana Sutpolntl 
iilqh • ~ 

JO pli<J 

H/A 

H/A 

H/A 

II/A 

H/A 

• pllg 

-26-

H/A 

II/A 

1820 
pllg 

1600 
plt<J 

H/A 

II/A 

II/A 

Input 
~ 

Preoeuro awltchoe 
DS-PS-l2SJ,l254,l2SS/ 
3256, l2S7, 3258 

2 out of l channel 
output relays for 
actuation A/D • 

Reactor coolant 
byi'AU bhtoblo 
IIT4, DTS, BTl 

reactor coolant trip 
bialablo DTl,DT2,BT3 

~nual actuation and 
toot logic relay 

2 out of l channel 
output relayo for 
actuaction A/8. • 

preasuro 11o1ltchoa 
DS-PS-l2S9,3260,ll61, 
BS-PS-3987,3988 1 )989 

Variable 
Range 

0-100 peig 

energhad/ 
deener9hod 

not triggered/ 
trlCJCJICid 

not tdggor od/ 
triggered 

deoner9i zed/ 
enorghed 

energized/ 
deonergized 

unactuatod/ 
actuated 

It • .~ 1 



. ,. 

'-0 
~ 

::::::: 
"J 
co 

COHPUTER INPUTS! 

Identlflcatlon 

•A••2814,2825,2826 
····2849,2850,2151 

·A-•2827 ,2821,2829 
····2852,2153,2854 

·A·- 28J0, 28ll,28l2 
•a••J047,J041,J049 

' I 

. ; 
• I 

.... 
•••• •• •• 

.. 
• 

TABLE 4 (Continued) 

PAHBL HOUIITED AtiNUIICIATORS AHD COHPUT£R INPUT LISTING 

Alaca Set~lnta Input Variable 
Heaaured Variable, unite high LOw ~ Range 

Reactor building cooling end tao- N/A N/A ~nual actuation deenergind/ 
lation aanual actuation or tuat of and tnt logic energhed 
equi~nt group 1,2,3 for actuation relay -··· . 
Reactor building coollng and teo- H/A tVA 2 out of 3 channel onarghed/ ... ...... 
latlon 2/3 loglc complete in equip- output relay• for deenerghed 
aent group 1,2,3 for actuation A/D. actuation A/8. 

Reactor bulldlng cooling and leo- ti/A II/A Relays 4JX and 43Y energhed/ 
latlon defeated for equipment qroup for channel• 1,2,1 deonerglnd 
1,2,3 in actuation A/8. (Actuation A and D) . 
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