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1.0

TMI URIT 2
SYSTEX DESCRIPTION

STARDBY REACTOR COOLART PRESSURE CONTROL SYSTEM

INTRODUCTION

Functions

The functions of the Standby Reactor Coolant Pressure Control System
are tos

a. Maintain the Reactor Coolant System in a water-solid condition
for long term reactor core natural circulation cooling by
automatically compensating for coolant volumetric decreases in
the Reactor Coolant System due to system leakage or thermal
contraction.

b.  Maintain the Reactor Coolant System pressure at 100 + 10 paig
with the Pressurizer solid and Pressurizer heaters out of
service.

c. Provide adequate NPSH to the reactor coolant pumps if it becomes
neceesary to use one. This was an original design function of
the systez and is no longer required in the reduced preasure
mode of operation. j

HOTE: This system is designed to maintain pressure on the RC System,
not relieve pressure. It is possible to have an RC system pressure
higher than standby pressure control system pressure.

The Standby Reactor Coolant System Pressure Control System interfacea
with the following systems:

a. Reactor Coolant Makeup and Purification.

b. Denineralised Vater.

<. Instrument Air.

d. Balance of Plant Electrical MCC 2-32A, MCC 2-42A and USS 2-45.



Summary Description of the System

The Standby Reactor Coolant Preassure Control System ie used to
maintain the Reactor Coolant System pressure within + 10% of a set
value by maintaining the volume of the solid Reactor Coolant System.
Borated water degassed to leass than 15cc (STP)/kg and less than 100
PPb oxygen is added from the Standby Pressure Control Surge Tanks to
the Reactor Coolant System through the MU-P-1C discharge lines.
Three 900 gallon surge tanks are connected in series snd preassurized
with nitrogen at the desired reactor coolsnt preesure. Only the moet
remote tank from the Reactor Coolant System is normally directly
pressurized with nitrogen to minimize the amount of nitrogen in
solution, by keeping the water to gae interface to a minimum.

The Nitrogen Pressure Control System conaiats of 2 banks of 6
cylinders connected to a common header. Each cylinder contains 56
water cubic feet of nitrogen. One bank of Ny Cylinders is in the
operating mode with pressure maintained between 225 psig and 375
peig. The other bank of Ny Cylinders is in the non-operating mode
with preasure maintained greater than 400 psig but less than 800 psig
and is used for periodic mskeup to the operating cylinders. Pressure
to the surge tanks is remotely set and masintained automatically by
two 100% nitrogen regulators for normal and expected transient flow
rates of nitrogen sddition. Two additional regulators (100% each)
are provided for manual control of system pressure and are normally
isolated.

The surge tank levels are maintained by supplying makeup degasified
borated water to the system through a Variable Charging Pump (VCP) or
either of two redundant Charging Pumps. These pumps take suction
from the Charging Water Storage Tank (SPC-T-4), snd discharge to the
outlet line from the surge tank neareat the Reactor Coolsnt System.
Rormally the VCP functions to add makeup water to the system at
approximately the same rate as primary leakage, thus holding level
and pressure in surge tank SPC-T-3 constant. Large volume additions
into the system are met by the two Charging Pumps. If the Variable
Charging Pump is not available one of the Charging Pumps would start
on low level in SPC-T-3. The nitrogen in tank SPC-T-3 is compressed,
raising the pressure of the Standby Pressure Control System and the
RC System to the vent regulator setpoint. HNitrogen ie automaticslly
vented from the surge tank inlet line to preclude pressure from
exceeding 108 of setpoint pressure as the water level rises to the
high level setpoint. The Charging Pump is automstically tripped at
the high level setpoint, and the vent regulator then closes, leaving
the system at a pressure 10% or less above the original setpoint. As
the system makes up for reactor coolant leskage, the level in surge

.tank SPC-T-3 drops, and the pressure decreases to the regulators’

setpoints. The system will continue to cycle in this manner from the
set pressure to +10f or lese until the system pressure setpoints are
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changed. V¥Without the VCP operating to maintain a stable level, the
lead charging pump will cycle on for 6 minutea and off for 60
minutea, based on the 4 gpm design leakage rate.

Makeup to the Charging Water Storage Tank ia from the Borated Water
Batohing Tank. When level in the Charging Vater Storage Tank (CWST)
reaches the lov end of the normal range, borated water at 3500-4500
ppm boron is mixed and tranaferred under manual control from the
Borated Water Batching Tank until the Charging Vater Storage Tank
level is restored.

The surge tanka can be recirculated to the Charging Vater Storage
Tanka to ensure the boron solution remains homogeneous.
Recirculation is accomplished by circulating water via SPC-P-1A, -1B,
or -3 through SPC-T-1, SPC-T-2, SPC-T-3 and throttling the discharge
to SPC-T-4 with either SPC-V-18B or SPC-V-128 to maintain level in
SPC-T-3 o

The Standby Reactor Coolant Preasure Control Systen components are
located in the new fuel storage cell on the 331 level and at the
347" level of the Fuel Handling Building.

The Standby Reactor Coolant Preaasure Control Syatem ia connected to
the RC Syatem through existing high pressure injection piping on the
discharge of the Makeup Pump MU-P-1C. Locked-closed isolation valves
are provided to ensure the makeup pumps do not discharge to the RC
Pressure Control Systea.

System Design Requirements

The Standby Reactor Coolant Pressure Control System is operated to
control the reactor coolant pressure at 100 + 10 psig continuously.
Operation of the SPC Syetem with nitrogen gas pressures between
225-375 psig produces an 80 gpm injection rate into the RCS which ia
great enough to cover the design maximum shrink and which,
concurrently, wvill not overpresaurize the lover design pressure
interconnected aystema. Operation of the SPC at pressures higher
than 400 psig could conceivably result in overpreasurization asaauming
subsaquent failures of the control valves coupled with failure of the
SPC dump valve. To preclude this from occurring the gaa pressure in
the operating bank of nitrogen cylinders is reduced to 225-375 paig
to allov SPC operation concurrently with DH-V1 or 171 opened and with
a lover design pressure system exposed. This operating band will
allov asome margin between system operating pressure and the maximum
pressure (400 psig) that system pressure relief can accommodate.
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Redundant instrumentation and controls ars provided for all essential
active components to ensure system rsliability. System piping,
except for the nitrogen piping of the cylinder manifolds, is designed
in accordance with ARSI B31.1. The nitrogen cylinder manifold piping
is designed to the Compressed Gaa Assooiation Standards. All system
1iquid piping is compatible with water at 200°? and 4500 ppm dboron.
The design pressure is 600 psig for the liquid system up to the
tie-in isolation check valves, and 1500 psig from the two check
valves to the tie-in point on the high pressure injection line. The
nitrogen piping through the regulator outlet stop valves is designed
for 2500 psig. Downatream of the regulator outlet stop valves the
nitrogen piping is designed for 600 paig.

Provision is made for the addition of chemicals to the system, and
sanpling pointe are provided at the CWST outlet and the surge tank
outlets. Provision is also made to establish and maintain a low
pressure nitrogen blanket in the CWST to reduce the diseolved oxygen
gas concentration in the system to less than 100 ppb.

DETAILED DESCRIPTION OF SYSTEX

Conmponents
Standby Pressure Control Surge Tanks, SPC-T-1 through T-3

Three Surge Tanks (Table 1) are arranged in series at elev. 331' in
the new fuel storage cell to provide for ineurge to the RC System.
The tanks have a capscity of 900 gallons each, and are rated at 2735
paig and 300°F. The tanks are ASME Section III, Class 2. Tank
connections include a 6" inlet on the top, and a 6™ bottom outlet.
The inlet lines are provided with taps for two redundant level
transmitters. Each tank is provided with nozzles (near the bottom)
to accormodate the level transmitters.

Charging Pumps, SPC-P-1A, SPC-P-1B

Two 40 gpm positive displacement Charging Pumps (Table 2) take a
suction on the Charging Water Storage Tank, and as selected, tranafer
either 40 or 80 gpm of degasified, 160°F water into the surge line
downstream of Surge Tank SPC-T-1. Both pumps are located at elev.
331’ in the Fuel Handling Building and are 480V, 3 Phase, 60 Hz,
povered from MCC 2-32A (SPC-P-1A) and MCC 2-42A (SPC-P-1B).

Each pump is protected from the potential effects of an overpressure
condition by a backpreesure - compensated relief valve set at 600
psig on the discharge, and -a thermal relief valve set at 80 psi on
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the auction. The pump discharge relief valve relieves to the auction
line and the auction relief valve relieves to a 55 gallon drum open
to the atmosphere. This arrangement minimizes the potential for
1liquid diecharge.

Bach Charging Pump is aleo provided with a self-contained primary
packing cooling system. A packing cooling pump (Table 3) supplies
demineralized water from a tank to the zone between the high pressure
and low pressure packing of the cylinders, and returna the water to
the cooling tank.

Charging Water Storage Tank, SPC-T-4

The Charging Vater Storage Tank (Table 4) is a 5100 gallon capacity
tank located on the 347' elevation of the Puel Handling Building. It
serves as a holdup/degasification point from which the VCP and the 40
8p0 Charging Pumps transfer borated water to the aurge tanka. The
tank is provided with extermal strip heaters totaling 113.4 KV that
maintain tank wvater temperature at 160°P for degasification pur-
poses. The heaters are powered from USS 2-45, and are 480V, 3 Phase,
60 Hz. Since the tank is at an elevated temperature, it ia insulated
with 2" of insulation.

The CWST is also provided with two preasure regulators in aeries to
supply low pressure nitrogen {1 to 2.5 paig.) from the nitrogen
storage cylinders. A vent line with a manual vent valve and flow
meter ia provided to purge air from the tank while makeup ia supplied
by the nitrogen regulators.

In addition to supplying a holdup volume serving the pumps, the tank
haa provision for a continuous spray from the combined charging pump
diacharge header so that spray may be actuated for degaaification
vhenever a charging pump ia operating. The recirculation line also
provides for bypaaa flow to allow the VCP to operate continuoualy
within ita control band with RC leakage leaa than 2 gpo-.

To further meet the overall system total dissolved gaa criteria of 15
co/kg and 100 ppb oxygen, a flow path may also be established from
the outlet of the firat surge tank (SPC-T-3), into the Charging Vater
Storage Tank such that a continuous discharge flow from the surge
tank may be established to degas the aurge tank water. To maximice
the effectiveness of thia operation, the level in SPC-T-3 is reduced
to a minimum.
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Borated Water Batching Tank, SPC-T-5

The Borated Water Batching Tank (Table 5) is located on the 347°
level of the Fuel Handling Building. It provides for batch mixing of
boric acid and demineralized water (500 gallon batches). Hydragine
is also batch mixed to scavenge oxygen.

‘The Borated Water Bstching Tank is a 632 gallon, austenitic stainless
steel tank with a hinged cover for boric acid addition. The maximum
useful volume of the tank is 500 gallons. The tank has an internal
level gauge with 10 gallon graduations up to 500 gallons. The tank
is provided with three 15 KV heaters, powered from MCC 2-32A, which
are manually energized to heat the water to aid in dissolving the
boric acid and degasing the water. The tank is filled with de-
mineralized water at approximately 20 gpm using hoses from the Cask
Cleaning Station on the 347' level in the FiB. To enhance the batch
nixing process, a motor operated mixer is provided. The mixer is
powered from MCC 2-32A, and is 480V, 3 phase, 60 Hs.

Borated Water Transfer Pump, SPC-P-2

The Borated Water Transfer Pump (Table 6) is located on the 347’
level of the Fuel Handling Building, and is used to tranafer borated
vater from the batching tank to the Charging Water Storage Tank. The
pump has a capacity of 50 gpm at a 35 foot discharge head. The
Borated Water Tranafer Pump motor is 480V, 3 phase, 60 Hz., and is
powered from MCC 2-32A.

Nitrogen (N2) Supply

The nitrogen supply subaystem of the Standby RC Pressure Control
System is located on the 347°' level of the FHB.

Ritrogen is supplied to the RC Pressure System from two racks of six
N2 cylinders each. The cylinders are arranged in a paralleled

array with one rack aligned to provide N, to the RC Standby

Pressure Control System at all times. Each bottle has a capscity of
56 water cubic feet at up to 2400 psig. One rack is sufficient to
meet design transient requirements.

Each manifold is provided with overpressure protection in the form of
.tvo relief valves, set to relieve to the atmosphere at 2450 psig.
Each cylinder is also protected against overpressure by a rupture
disc set between 3307 and 3675 psi.
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Nitrogen Reducing Station

The nitrogen reducing station conaiata of four control regulatore,
two of which are set by manually adjusting the loading regulators and
tvo vhich may be controlled from the Unit 2 control room. Each
regulator ia sized to accomodate the design aurge rate of the

aystem. These valves are set such that they provide the desired N>
pressure to Surge Tank SPC-T-3.

The Ny reducing station also provides overpressure protection for
the pressure reducing valve manifold with a relief valve aet at 600

pﬂiso

Provision exists to automatically vent the N> inlet line to Surge
Tank SPC-T-3 through a manually-adjuatadble backpreasure regulating
valve station located downstream of the Ny manifold outlet check
valve. The regulating valve ia adjusted from the control room. This
is the normal way to maintain SPC-T-3 pressure within 10% of the
setpoint pressure during refill of SPC-T-3.

Variable Charging Pump, SPC-P-3

The Variable Charging Pump (Table 7) takes a auction on the Charging
Vater Storage Tank (SPC-T-4) and discharges into the surge line
dovnstream of Surge Tank SPC-T-1. The punp ia located at elev. 331°
in the Fuel Handling Building and is powered from MCC 2-42A. Pump
capacity is automatically adjusted from 2 to 10 GPK by a level signal
from surge tank SPC-T-3.

The pump ia protected from the potential effects of an overpreasure
condition by a discharge backpresaure-ccapenaated relief valve aet at
600 psig and a auction (thermal) relief valve aet at 80 paig. The
auction relief valve relieves to a 55 gallon drum open to the
atmosphere. The pump discharge relief valve relieves to the auction
line and then via the auction (thermal) relief valve, if it's
setpoint is exceeded, to a 55 gallon drum open to the atmosphere.

Instruments, Controls, Alamsa, and Protective Devices

Syatem instrumentation and controls are listed in Table 8, and panel
mounted annuciatora and computer inputs are listed in Tabdble 9.
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Three panels are provided for controls and indication. One panel,
SPC-PNl~1, contains local controls near the surge tanks at elevation
331° in the fuel handling building. The second panel, SPC-PNl-2,
contains locsl controls for the borated water batching tank and
transfer pump at the 347°' level. The third panel, SPC-PNL-3, is
located in the control room, and contains the remote instrumentation,
and controls.

Instrumentation and controls are summarized below by the equipment or
function they serve.

Surge Tanks, SPC-T-1, 2, & 3

a) SPC-T-1

SPC-T-1 has two differential-pressure level transmitters
(SPC-LIT-1A & B) each providing local and remote indication. In
addition, one level transmitter (1B) provides local and remote
lov level alarms, and an interlock to close outlet valve SPC-V71
on low level. A conductivity type level element is also located
at the low level setpoint to close outlet valve SPC-V71 and to
actuate local and remote lov level alarms.

b) SPC-T-2

SPC-T-2 has two level transmitters (SPC-LIT-2A & B) for local
and remote indication only.

c) SPC-T-3

SPC-T-3 has two level transmitters, (SPC-LIT-3A & B) each of
vhich provides local and remote indication, high level charging
pump etop signal, local and remote high-high level alarm, low
level charging pump atart signal, and local and remote low-low
level alarm and backup charging pump start signal. In addition,
the "A" Instrument loop generates the proportional adjustabdle
level control signal and the high and low level cycling control
for the Variabdle Charging Pump SPC-P-3.

Variabdle SPC-P-3

The Variable Charging Pump flovw rate is normally controlled by a
-proportional signal from SPC-LIC-3A. Should level decrease to the
lov level setpoint ths pump would get a start signal from SPC-LSL-3A.
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The pump aleo haa start and atop puehbuttons and indicating lighta on
SPC-PRL-1 and 3. The pump sahuts off automatically on high level in
SPC-T-3 or low-lov level in SPC-T-4, the Charging Vater Storage

Tank. The pump can be shut off uaing an "overide®™ control switch
which is located and alarmed on SPC-PNL-3. The pump will restart
automatically vhen the appropriate tank level haa been reestablished
and the level ewitch reaeta.

There ie local auction and diacharge pressure indication, and local
and remote discharge flow indication.

Charging Pumps SPC-P-1A & B

The charging pumpa are operated aa lead and backup pumpa in the event
the variable pump cannot maintain the level in SPC-T-3. Selection of
the lead pump ie made at SPC-PNL-3, in the control room. The lead
pump is started by a lov level aignal from the associated switch
(SPC-1SL-3A or B) for SPC-T-3. The backup pump receives a start
aignal (from SPC-LSL-3A or B) if the level continues to fall to the
lov-lov alarm point.

Each pump has start and atop pushbuttons with indicating lights on
panels SPC-PRL-1 and SPC-PRL-3. The pumpa shut off automatically on
high level in SPC-T-3, or low-low level in SPC-T-4. In addition each
pump can be shut off using an "override” control switch which is
located and alarmed on SPC-PNL-3.

There ia local pressure indication at the discharge of either pump,
and local and remote flow indication in the common line to the aurge
tanka. The pumps share a common auction pressure indication with the
VCP.

The charging pumps each have an integral packing cooling asystem with
a cooling pump, flov meter, preassure gage, and pressure switch. The
cooling pump is started automatically when the charging pump atarta.
Since the charging pumps can run without cooling water for an ex-
tended period of time the cooling water pressure awitch only provides
a control room alarm on lov preassure.

The packing cooling tank haa provision for automatic filling, con-
trolled by a level swvitch and solenoid valve. This feature is not
used since leakage from the high pressure aeala into the cooling
syatem normally exceeds ayatem loaaea thereby providing a conatant
overflow. Nanual filling, if required, should be initiated at 1/4
full, refilling to the 3/4 mark. Cooling water flov ie adjusted
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manually to meet pump requirements. Heat is dissipated to the air,
and no external cooling water ia required.

Water Tank SPC-T-4

The atorage tank haa temperature inatrumentation which provides local -
and remote indication and combined high/lov temperature alarms. A
temperature controller and a local on/off handswitch provide auto-
matic control of the strip heatera mounted on the tank.

Level inatrumentation provides local and remote indication, local and
remote high and low level alarms, low level heater shutoff, and the
interlocks to atop pumps SPC-P-1A, 1B, & 3 on low-low level, aa
described abdove.

The tank alao haa a local flow indicator in the vent line discharge
path.

Borated Vater . _._.._. - Tank, SPC-T-5 and Transfer .__., SPC-P-2

A1l controls and indications associated with the Batching Tank and
Transfer Pusp are local. The control switches are mounted on panel
SPC-P-2.

The Batching Tank is provided with a manually operated mixer and
three manually operated 15 KW heaters. Temperature indication for
the batching tank ia provided locally. The tank also haa an internal
0-500 gallon level indication.

The Borated Water Transfer Pump ia manually operated. Indicating
lights are provided on the local control panel. A discharge pressure
gauge is provided.

Ritrogen Supply

Each N> supply header in provided with two pressure indicatora, and
two cylinders within each bank are provided with temperature in-
dicators. In addition, a local preaeure indicator and local and
remote low preeaure slarms are provided downstream of the header. A
€lov indicating awitch with local and remote high flow alarma are
also provided upatream of the regulators to alert the operator of a
high flow condition. Preaaure gagea are provided for both inter-
mediate and final nitrogen supply preaaure to the CWST.

- 10 -
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Ritrogen Reducing Station

Four pressure reducing valves, SPC~-PRV-2A through 2D, are provided
for N2 pressure control. Regulators 2A and 2B are nomally used
since their setpoints can be controlled from the control room and
regulatora 2C and 2D are isolated and reserved for backup operation.

The regulator valves are controlled by gas pressure on their
operators. Each operator is supplied with nitrogen from the line
upstream of the associated regulating valve. The line nitrogen
pressure is reduced by a fixed-setpoint pressure reducing valve
before it is supplied to the operator. The operators for regulating
valves 2A and 2B also have an air supply from the Instrument Air
System. Since the valve operators continuously bleed off the
operating gas, the instrument air is normally used, and the nitrogen
aupply is isolated.

Two pressure control channels are provided, one for each remotely
controlled regulator. Instrument loop 16 controls regulator 2B, and
loop 17 controls regulator 2A. Bach instrument loop can be adjusted,
at SPC-PIC-16 & 17 in the control room, to set desired SPC systea
pressure. The preferred loop is set to the desired pressure, and the
backup loop is set slightly lower. A handawitch on SPC-PRL-3 is used
to select the preferred loop setpoint for use in comparing sctual
pressure to set pressure, as described in 2.2.8.

Bach regulator, 2A through 2D, has local pressure indication of the
N supply %0 ita actuator. Local and remote pressure indication is
also provided for each regulator control loop, and local indication
ia provided at the control loop tie-in point.

RC and SPC Pressure and Differential Preasure

Local and remote RC pressure is available from the temporary nuclear
sampling (SNS) system, and from the decay heat removal system between
DH-V3 and the RB penetration. Local and remote SPC systea pressure
is available from downatream of SPC-V71.

Reactor coolant pressure at the DHR system is compared to SPC eyatem
pressure, and the differential pressure is displayed on SPC-FPNL-3.
Local and remote alarms are provided for high differential pressure
in either direction.

-11 -
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The SPC actual system Pregaure is coapared to the desired pressure
set in either of the two pressure reducing control loops. A hand-
switch on SPC-PNL~3 is used to select the operating control loop for
this comparison. local and remote alarmms are provided for a high
differential, in either direction, between desired and actual system
pressure. S

RCS Level Indication and SPC Opo'ration During RCS Drain Down

During RCS drain down the SPC system will not be in operation as
descridbed by this system description. However, SPC instnmentation
will bde used as follows:

Level indication will be accoaplished using SPC instrument
astring SPC-22 by changing range module SPC-PI-22-2 located on
SPC-PAL-3 and retag to RC-LI-100A. Readout will change from
“peig" to "inches of water”. Recorder SPC-PR-22/SPC-PR-15
located on SPC-PNL-3 will be retagged to RC-LR-100/SPC-PR-15 and
the multiplier will be on the "X6" scale. Indicator SPC-PI-22-1
located on SPC-PRL~1 will be retagged to RC-LI-100 and the
indicetor scale will read “0-600 inches of water”. A reference
leg exists from the pressure tsp down stream of nitrogen systea
valve NM-V150 to RC-LI-100 snd RC-LI-101 to subtract the
nitrogen dblanket pressure. The string can be restored to its
original configuration by electrically reconnecting the SPC
pressure transmitter.

Surge Tank Outlet Valve SPC-VT71

The outlet valve is controlled by switches on panels SPC-PNL-1 and

3. The switches are three-position, open and close with spring
return to mid-position. The valve nomally travels to the fully open
or shut position automatically. However, should the control relays
fail, the valve can be operated by holding either control switch
until valve travel is completed, as indicated by position 1lights on
either penel.

The valve is interlocked, as described previously, with two low level
signals from SPC-T-1, to close before the tenk drains, to prevent
nitrogen injection into the primary system. Should this occur, the
valve can be opened by holding either control switch in the open
position.

A 1imit switch on the valve provides local and remote alams whenever
the valve is in an abnomal position (i.s. not fully opon). Note
-that if the valve is shut by a low level signal from SPC-T-1, this
alsm is to be expected and does not indicate a fault.

= 128S
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Protective Devices

Nitrogen Supply Systea

Each nitrogen storsge tank has its own rupture disk set between 3307
and 3675 psig. Isolatadble sections of the tank header have in-
dividual relief valves, SPC-R5A, R5B, R6A, and R6B, set at 2450 psig.

A 50 paig relief, SPC-R13, is located between SPC-PRV-4 and SPC-PRV-5
in the H2 supply line to SPC-T-4.

Relief vslves SPC-R11A and B, set at 100 psig., protect the operators
for regulating valves SPC-PRV-2A and B.

The N3 supply to SPC-T-3 is protected by three relief valves.

SPC-R4 is set at 600 psig., and SPC-R3 is set at 1000 paig.
SPC-PCV-14 is sn adjustable backpressure control valve, operated Yy
gas pressure, similarly to regulating valves SPC-PRV-2A and 2B. It
also has both nitrogen and instrument air supplies with instnment
air preferred. The relief sepoint is selected on SPC-PRL~3 in the
control room to be slightly higher than the system set pressure in
the preferred regulator control loop. Relief valve SPC-R10 protects
the operator of SPC-PCV-14 at 100 paig.

SPC Pluid System

The charging wster storage tank is protected by relief SPC-R12, set
at 75 psig. Charging pumps SPC-P-1A, 1B, & 3 are protected Yy 600
paig reliefs SPC-R1A, 1B and 8 on the discharge, and 80 psig thermal
reliefs SPC-R2A, 2B, and 9 on the suction.

Tvo relief valves are located in the surge line to the reactor
coolant system. Valve SPC-R7 is set at 600 psig for normal SPC
system operation. Valve SPC-R14, set at 125 psig., is used wvhen the
mini decay heat reamoval systea is in operation, by locking open the
isolation valve SPC-V17.
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3.0

3.1.1

PRINCIPLE MODES OF OPERATION

Startup

Initial Pill

Prerequisities to initial fill include the availability of approx-
imately 6600 gallons of demineraliged water and sufficient boric acid
powder (1100 to 1400 pounds) to bring the demineralised water to a
borated level of 3500 to 4500 ppm.

The denineralized water and boric acid are mixed in the Borated Water
Batching Tank in 500 gallon, 3500-4500 ppa batches. Approximately 14
batches will be needed.

The batching tank is filled with water and heated before adding the
boric acid, to reduce the dissolving time. The acid is added and
mized, and the solution is tranasferred to the CWST using the Borated
Vater Tranasfer Pump. The CWST ia filled to approximately 3000
gallons. The CWST heaters are then energized, and filling continues
to approximately 4500 gallons. The tank should be kept at operating
temperature for at least one hour for degassification to less than 15
cc/kg total gas.

Air is then purged from the CWST gas space by establishing a one to
two psig nitrogen supply to the CWST and then opening the vent line
to purge 6 SCFX for one hour. The orxygen concentration of the water
is then determined, and hydrazine is added and recirculated with a
charging pump for approximately four hours until the oxygen con-
centration is below 100 ppbd.

Vith nitrogen pressure on the surge tanks set to a minimum, the
charging pumps are filled and vented, and the surge tanks are filled
through SPC-V71 Y%y operation of one charging pump. Charging
continues until SPC-T-3 is approximately 3/4 full. KRitrogen preassure
is controlled at about 10 psig while the system is vented via
SPC~PCV-14. The CWST is refilled with boric acid to approximately
4500 gallons. Manual venting of the CWST is required during fil-
1ling. Sampling of, and hydrazine addition to, the CWST is repeated
as necessary to bring the oxygen concentration below 100 ppbd.

=7)dli=
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3.1.2

Startup

Prerequiaites for startup include a filled, degaaified system and a
sufficient nitrogen supply to ensure that nitrogen pressure will not
fall below 225 paig in the operating N2 bank. In addition,
prerequisities associated with the RC syatem concerning taking the
plant solid shall have been satisfied. WNakeup Pump NU-P-1C supply
breaker must be racked out, NU-V144C, V147, V148, and V436 must be
closed and locked. (See O0.P. 2104-1.14 Section 4.1 for Additional
Rormal System Startup details.)

With the Reactor Plant so0lid and pressure below 550 psi, SPC-V5 is
locked open, and NU-V16C & D, and SPC-V71 are opened. This provides
a flow path for water from the Pressure Control System to insurge to
the RC system as necesaary to maintain pressure. When instructed by
the Control Room, the plant is placed in the Standby Pressure Control
mode by gradually increasing surge tank pressure by adjusting
regulator SPC-FRV-2A and 2B setpoints until the RC aystem preasure
responds to surge tank pressure.

Note: Pressure control, while in this mode, is limited to makeup
from the Standby Pressure Control System into the RC system.
¥henever RC pressure is higher than surge tank preassure, the SPC
system is not controlling RC System pressure.

The N supply system is placed in automatic operation by setting
the preferred pressure regulator (SPC-PRV-2A or B) to desired RC
pressure, the standby regulator (SPC-PRV-2B or A) to a alightly lower
pressure, and the variable backpreaaure control valve SPC-PRV-14 to a
alightly higher pressure. The preferred regulator setpoint ia
selected for input to the SPC actual vs SPC setpoint differential
pressure alamm circuits.

In a similar manner the system can be started up under local manual
control, using regulators SPC-PRV-2C and 2D. However, in this mode
of operation the SPC actual va. SPC setpoint differential pressure
alarm does not receive the setpoint input from the regulator in use,
and can therefore be misleading.

The charging system is placed in automatic operation by energizing
the three pump control circuits, and selecting the lead charging

' pump, SPC-P-lA or B. All further pump operation is automatically

controlled by level switches.

-15 -
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Vith charging recirculation valve SPC-V56 open, the Variable Charging
Pump is started and operated near minimum capacity. Valve SPC-V56 ia
throttled until the pump diacharge pressure is just below aurge tank
pressure, and the pump is placed in automatic proportional control.
The pump will then aupply makeup to the aurge tanka aa required
without operating belovw ita minimum flow rate. Periodic adjuatment
of SPC-V56 is required to maintain optimum performance.

The perferred mode of recirculation ia accomplished by operating
SPC-P-1A, -1B or =3 to circulate wvater through all three aurge tanks
and throttling the diacharge to SPC-T-4 with SPC-V-18B or 128 to
maintain level in SPC-T-3. PFor additionsl details see 0.P. 2104-1.14
Section 4.9.

Norﬁal Operation

Nitrogen gas flow to the surge tanka for maintaining system pressure
ia automatic. Operation of the VCP to maintain constant level
minimizes the frequency for recharging the two racks of Xy cyl-
indera. Operation of the SPC System with nitrogen gas pressures
between 225-375 paig produces an 80 gpm injection rate into the RCS
vhich is great enough to cover the design maximum shrink and which,
concurrently, will not overpresaurize the lover design pressure
interconnected syatems.

Makeup wvater requirements are satiafied by the VCP to maintain surge
tank level constant with minimum recirculation flow to the CVST aa
required to operate the VCP within ita control range. Charging Water
Storage Tank levels are maintained by the periodic tranafer of water
from the Borated Vater Batching Tank. Sampling and hydrazine
additions are periodically performed to maintain the oxygen concen-
tration below 100 ppd.

System parametera must be continuously monitored to ensure continued
safe syatem conditions. Operations at the design (not expected) leak
rate of 4 gpm will require continuous boric acid mixing (i.e. 4 gm
is 5760 gallons per day or 11.5 batches per day, wvhich allows 2 hours
per batch).

- 16 ~
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3.‘

3.5

Shutdown

If the system is to be shutdown, valves SPC-V71, KU-V16C and KC-V16D
should dbe closed. If the shutdown is long term, the Ry supply
manifold should be isolated and pressure bled off from the first
surge tank (SPC-T-3) via SPC-PCV-14 and the Charging Water Storage
Tank heatera should be secured. The operating charging pump SPC-P-3
should be secured. Note that these steps should not dbe taken unless
another means of maintaining a positive presaure on the RC System ia
available, or the RC System is to be totally depresaurised.

Special or Infrequent Operation

The nitrogen cylinders are recharged from cozmmercial nitrogen tube
trailers connected to the tube trailer discharge station in the
railroad bay of the Puel Handling Building. Ome bank of nitrogen
cylinders should remain lined up to the surge tanks during refilling
operations.

The contents of surge tanks SPC-T-1 and 2 can be recirculated via the
CWST for degassing by using a Charging Pump to feed water to the
outlet of SPC-T-1, and throttling the return flov from SPC-7-3 to the
CWST with valve SPC-V18B or SPC-V128. The level in SPC-T~3 should
remain steady, preferably low, just a%ove the minumum level required
(400 gallons or 35%) for the design “ranaient. Hydrarzine can be
added using the chemical addition fiush in the pump discharge line.

Eme rgency

If a design transient occurs, the wvater level in SPC-T-3 will drop
belovw the low level setpoints and one or both charging pumpa will
start. Normal pump operation will resume when the Charging Pumps
overcome the transient and refill SPC-T-3 to the high level setpointa.

If the water level drops to the low level setpoint in SPC-T-1 the
surge line outlet valve SPC-V71 will shut to prevent injecting
nitrogen into RC system. The charging pumps would contiuue to run
until the CWST low-low level ia reached.
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4.1

4.2

4-3

4.4

4.5

4.6

4.7

Should the RC System to SPC Syatem high D/P alam sound, immediate
corrective action muat be taken to ensure the primary aide pressure
does not increase to 600 paig. If the pressure does increase to 600
pai, the makeup isolation valvea MU-V16C&D must be closed to ensure
the Standby RC Pressure Control System is not overpresauriged through
check valve leakage. The D/P alarm can be due to high D/P in either
direction. If the D/P is high from SPC to RCS, SPC-V71, SPC-V5, and
MU-V16C and D must be verified open.

HAZARDS AND PRECAUTIONS

Do not operate for sustained periods of time with water level being
maintained in a surge tank other than SPC-T-3.

There is no external level indication for the Borated Water Batching
Tank. The water level must be determined visually so that the tank
is not emptied with the heaters energized or the Borated VWater
Transfer Pump running.

Do not attempt to operate the Charging Pumps or the VCP with the
suction or discharge valves closed.

Piping from the CWST to the Charging Pumps may be hot (due to heating
in the CVST) and could present a burn hazard. (Piping from BVET to
CWST is insulated).

Do not allov non-operating N> bank pressure to fall below 400 psig
and operating nitrogen bank below 225 psig.

In the event of a transient causing lov level alarms in SPC-T-3 or
SPC-T-1, verify proper automatic operation of SPC-P-1A & B and
SPC-V71, respectively, or take manual control.

Deleted.

Mskeup pump NU-P-1C must have ita breaker racked out and discharge
valves NU-V144C, 147, 148 and 436 closed at all times to ensure the
system is not inadvertently pressuriszed due to Makeup Pump operation.
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4.10

4.11

4.12

4.13

Do not run the Variable Charging Pump over 1200 rmp.

Do not permit the level in aurge tank SPC-T-3 to fall below the
aminimum level (400 gallons or 35%) required for the design transient,
while recirculating to the CVWST during degaaification.

The CWST muat be manually vented, and transfer flow verified when
operating the borated water tranafer pump to avoid running the pump
at ahutoff head.

SPC-V-17 must be open to SPC-R14 during Mini-Decay Heat Removal Mode
of Operation.

The non-operating nitrogen bank pressure shall be equal to or lesa
than 800 psig during Sutmerged Deaineraliter Cask Transfer.
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TARLE 1

STANDBY PRESSURE CONTROL SURGE TANKS

Identification

Rumber Inatalled
Manufacturer

Capacity, gallons
Installation

Outside Diameter & Height
Shell NMaterial

Design Temperature, °P
Design Pressure, psig
Corrosion Allowance, in.
Design Code

Code Stamp required
Material Thickness

SPC-T-1, SPC-T-2, SPC-T-3
Three

Southwest Pabrication Co.
900

Vertical

54.17" x 166.55"
Stainlesa Steel

300

2735

Rone

ASKE III, Class 2

I'-

3-1/8"



Details

Identification

Number Inatalled

Manufacturer

Model No.

Type

Rated Speed, RPM

Rated Capacity, GPX

Rate Total Dynamic Head, peig
NPSH Required, peia

Design Pressure, Caaing, psig
Deeign Temperature, °F
Lubricant/Coolant

Motor Details

Manufacturer

Type

Enclosure

Rate HP

Speed, RPM
Iudbricant, Coolant
Power Requirementa

Powver Source

TAHLE 2

CHARGING PUMPI

- 2] -

SPC-P-1A, SPC-P-1B
Two

Gaulin Corp.

P18

Triplex Poaitive Displaceament
180

40 CPA

3010

4.1 psia

4700

250

0il/vWater (for seals)

Louis Allis (Pacemaker)

Induction (COC4C9)

Open Drip Proof

100

1775

Grease/Atr

480V, 3 Phase, 60 Hz, 118 Ampa
(full load

SPC-P-1A, MCC 2-32A

SPC-P-1B, MCC 2-42A




TABLE 3
CRARGING PUMP PACKING COOLING SUMP PUMP

Details
Number Installed T™vo (one per unit)
Manufacturer Eastern
¥odel Ro. SD-11 Type 103 & 104
Type Stainless Steel Centrifugal
Rated Speed, RPM 3450
Rated Capacity, GPX 6 GFM (max. at 7 psi head)
Rated Pressure, psig 20 pei (Max. at shutoff)

Motor Details

Manufacturer Ohio Electric

Type Split Phase Induction

Enclosure Totally Enclosed

Rate HP 0.20

Rated Speed, RPM 3450

Ludbricant/Coolant Crease/Air

Pover Requirements 115V, 1 Phase, 60 Rz, 3.2 Amps
(full 1load)

Power Source LPF-4C (Pump 1A)

LPP-4D (Pump 1B)
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TABLE 4

CHARGING VWATER STORAGE TANK

Identification SPC-T-4

Manufacturer Progres Equipment Co., Inc.
Capacity, gallons 5110 total, (4185 ¥ax. operating cap)
Installation Vertical

Outaide Diameter & Height 8' 0.D. & 18' High

Shell Material SA-240

Design Temperature, °P 250

Deaign Pressure, paig 75

Corrosion Allowance, in. None

Desigz Code ASME Section III, Class 2
Code Stamp required K"

Material Thickness, in. 0.4375

Heater Details

Capacity, K¥ 113.4

Type Strip

Pover Requirements 480V, 3 phase, 60 Hz
Power Supply USs 2-45

= 231 =



Identification
Manufacturer

Capacity, gallons
Installation

Outside Diameter & Height
Shell Material

Design Temperature, °P
Design Pressure, psig
Corrosion Allowance, in.
Design Code

Material Thickness, in.

Heater Details

Numdber Installed
Manufacturer

Model Number

Type

Capacity, KW, per heater
Power Requirements

Power Source

Mixzer Detsils

Manufacturer
Model No.
Type

Motor Details

Manufacturer

Type

Enclosure

Rated HP

Speed, RPNM

Power Requirements
Code

Powver Source

TABLE

5

BORATED WATER BATCHING TANX

- 24 -

SPC-T7-5

CE Air Preheater
632

Vertical

60" 0.D. & 72" High
Stainless Steel
200

Atmospheric

None

None

3/16

Three
Emerson
NTS-3150
Immereion
15

460V, 3 Phase, 60 Hg,Amps (full losd)

15 K¥
MCC 2-32A

LYE Corporation
RS-3
Clamp on

Duty Master

P

Totally enclosed

1/2

1140

480V, 3 Phase, 60 He
L

MCC 2-32A
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TABLE

6

BORATED WATER TRANSYER PUMP

Identification

Number Installed
Manufacturer

Type

Rated Speed, RPK

Rated Capacity, GPM

Rated Total Dynamic Head, ft.
NPSH, ft.

Design Pressure, Casing, psig
Design Temperature, °P
Lubricant/Coolant

Min. flow Requirements, GPX

Motor Details

Manufacturer

Type

Enclosure

Rated HP

Speed, RPM
Lubricant/Coolant
Power Requirements

Power Source

- 25«

SPC~P-2
One
Ingersoll Rand
40C
1745

50

35

3

525

350
0i1/Air
22

Gould

sc

Open Drip Proof

1.5

1745

Sealed bearings/Air
480V, 3 Phase, 60 He

MCC 2-32A




Identification
Number Installed
Manufacturer
Hod.l “o.

Type

Max. Allowvable Speed, RPM
Rated speed, RPM

Rated Capacity, GPX

Rated Total Dynamic Head, ft.
Required Inlet Pressure, psig

Design Pressure, Casing, psig
Design Temperature, °P
Lubricant/Coolant

Motor Details

Manufacturer

Type

Rated HP

Speed, RPM
Lubricant/Coolant
Power Requirements

Power Source

TABLE 7

VARIABLE CHARGING PUMP

-2 -

SPC-P-3

One

Cat Pumps

820

Positive Displacement

1200

190 to 940

2 to 10

1000

-8.5 at 140°P, O at 160°P,
+5 at 165°F

1000

180

0il/Air

US Motors
VEV-1-TP-GD

7.5

190 to 1575

041/Air

480V, 3 Phase, 60 He

MCC 2-42A



Ideatification
SPc-R3-14-01,02
SPC-R3--0),04
&PC.15-13-01,02
SPC-23-18-03,04
SPC-83-3-01,02
SPC-K3-3-03,04
SPC-P1-1A
SPC-P1-1B
SPC-P1-1C
SPC-PIT-1

SPC-Pl-1
SPC-H8-1
SPC-LIT-1A

SPC-LI.1A
SPC-LIT-19

Hand Switch
Nand Switch
Hand Switch
Hand Switch
fand Switch
Hand Switck
Pressure Indicator
Preasure Indicator
Pressure Indicator

Pressure lIndicator
Trunmitter

Pressure Indicator
Hend Switch

Level Inodicstor
Tranmitter

Level Indicator

Level Indicator
Trucmmitter

TABLE B

Instruseotatioco and Controles

Punction Location
on/off coatrol for SPC-P-1A SPC-Pasel 1
0n/0ff control for SPC-P-1A SPC-Panel 3
0n/0ff control for SPC-P-1B SPC-Panel 1
On/Off control for SPC-P-1B SPC-Pansl 3
0o/0ff control for SPC-P-3 SPC-Panel 1
0n/0ff control for SPC-P-3 SPC-Pensl 3
Indiocates SPC-P-1A discharge preasure lLocal
Indicates SPC-P-1B diacharge pressure Local
Indicatea SPC-P-3 dischargs pressure Local
Indicatea charging pmps suction Local
presaure § trunmite signal to SPC-Pl.l
Indicates charging pump‘s auction SPC-Panel 1
pressure
Select SPC-P-1A or 1B as the lesd SPC-Panel 3
charging pusp
Levsl Indicetion of SPC-T-1, and input Lloeal
to SPC-LI-UA
Indicatea SPC-T-1 level SPC-Panel 3
Level Indicetion of SPC-T-1 and input Local

to SPC-LI-1B
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Two Pushbuttons
Two Pushbuttons
Two Pusbbuttons
Two Pushbuttons
Two Pusbbuttons
Two Pushbuttons
Bourdon
Bourdon
Boardon
Bellovs

Nilliammeter

Selector

Tvin Diapdruga

Nilliammetar
Twin Disphrugm

5/a u/a
/A 5/a
u/a 5/
5/a B/a
B/A B/A
B/A B/A

0-1000 psig ©0-1000 psig
0-1000 psig ©0-1000 paig
0-1000 peig ©0-1000 paig
0 to 30 paig 10 to 50 mado

10 to 50 mado O to 30 peig

/A n/A

0 to 111 10 to 50 mado
in. WO 0-100%

10~50 msedo 0-300%

0 to 111 10 to 50 mado
18. W 0-100%

u/a
/A
5/
B/a
/A
/A
§/A
B/A
/A
B/A

/A

/A

/A

B/A
B/A



TARIE 8 (Cont'd)

lnetrumentetion end Cootrole

Identificetios Description Punetion Locetion Type loput Range Output lug Setpoint
SFC-LI-13 Level Indicetor Indicetes SPC-T-1 level SPC-Panel 3 Nilliemmeter 10-50 made 0-100% /A
SPC-LSL-19 Level Switch Actuatee elerss SPC-LAL-1B-1 and 1B-2, SPC-Panel 1 Solid etete 10-50 malc B/A 218
and edute SPC-V71
SPC-LR-1C Level Blament Provides SPC-?-1 low level input to Locel Blectrode /A /A 23 1a.
SrC-LSL~1C
SPC-191-1C Level Svitch Actuatee elarma SPC-LAL-1C1 4 1C2 o2  SPC-Panel 1 Inducticn Belay B/A B/A /A
low level in SPC-T-1 4 oloses SPC-V71
SPC-LI?-2A Level Indiocator Level indicetion of SPC-T-2 and input Locel Twin Dicphrags  0-131 $2.WC 10 to S5O msdo B/A
Trsnmitter to SPC-LI-24 0=100%
SPC-LI-24 Level Indicetor Indiceten SPC-T-2 level SPC-Penel 3 NKilliemmeter 10 to 50 medo 0-100%
SPC-LIT-2D Level Indioetor Level Indicetios of SPC-?-2 Locsl Tuin Diephruga 0-111 4a.W0 10 to SO medo B/A
Traammitter 0-100%
SPC-L1-23 Level Indicetor Indicetes SPC-T-2 level SPC-Panel 3 Killiammeter 10 to 50 mede 0-100% B/A
SPC-LI?-3A Level Indiocetor Level Indicetion of SPC-T-3 and input Locel Tvin Disphruge 0 to 111 10 to 50 medc B/A
Traoamitter to SPC-LIC, L1, LSHM, LSN, LSLL, & in. W 0-100%
L334
SPC-LIC-3A Level Indicetor Provide proportional coatrol eignal to SPC-Penel 3 PAI Controller 10 to 50 made 10-50 mado Variable
Controvller SPC-P-3 0-100%
SPC-LI-3A Level Indicetor Level Indicetion of SPC-T?-3 SPC-Penel 3 Nilliemmeter 10 to 50 made 0-100% B/A
SPC-181-34 Low Level Switch Sterte SPC-P-1A (1f lead pump) and SPC-Panel 1 Solid Stete 10 to 50 medec B/A §2¢

SPC-P3 on low level in SPC-?-3

SPC-158-3A figh Lovel Switch  Stope SPC-P-1A on high level in SPC-Penel 1 Solid Stete 10 to 50 mede B/A T48
SPC-?-3. Cyocles SPC-P-3




TABLE 8 (Coot'd)

Ioatnumeotetioa and Cootrole

Ideatification Description Punctioa Location Trpe . Output Range  Setpoint
SIC-12-4,38 2 Pea Strip Chart Provide record of levels ia 8PC-T.3 SPC-Panel 3 HNaterline Angus 10 to SO medc O-100% /A
Recorder end SFC-T-4
SPC-LSLL-3A Low-1ow Lavel Sterte SPC-P-1A (1f deckup pump) oa SPC-Pesel 1 Poxbore 10 to 50 msdo B/A 578
] Switeh low-10w level in SPC-T-3, and actuatee
slarmas SPC-LAL-3A1 & 342
SPC-LSKN-34 Bigh Kigh Level Actuates alarm SPC-LAKE-3A1 & 3a2 ca SPC-Panel 1 Solid State 10 to SO msdc B/A T8
Switch high high level ia SFC-%-3
SPC-LI7-33 Level Indicator Level Indication of SPC-?-3 and faput Loecal Tvia Disphraga O to 112 10 to 50 medc B/A
Treasmitter to SFC-LI, LSHH, LSN, LSLL & LSL-3R is. VG 0-100%
SPC-LI-33 Level Indicstor Level Indicatioa of SFC-T-3 SPC-Panel 3 Nilliammeter 10 to 50 madc 0-100€ 8/a .
SPC-15L-33 Low Level Switech Starte SPC-P-18 (1f 1eed pump) oa low SPC-Pansl 1 Solid Stata - 10 to 50 madc B/A 628
level ia SPC-?-3
SIC-153-38 Bigh Level Switch Stope SPC-P-1D os high level ia SPC-T-3 SPC-Panel 1} Solid Stete 10 to SO msdo B/A 748
SPC-LALL-3D Low-Lov Level Starta SPC-P-13 (1f backup pump) on SPC-Panel 1 Pozboro 10 to 50 medc B/A 518
Switeh low-1low level in SPC-7J, and ectuates
slerss SFC-LAL-3B1 & IB2
SPC-L3EN-33 Righ Kigh Level Aotuates slerms SPC-LAKE-3B1 & JX2 oa  SPC-Penel 1 Solid State 10 to 50 mede B/A Tog
Switeh high high level im SPC-27-3
SPC-18-3-1/2 Kepd Switch Start/atop coatrol for SPC-R-3 SPC-Puasl 1 Tvo Pushbuttons B/A (7] /A
SPC-ES-3-3/4 Nand Switeh Stert/stop coatrol for SPC-P-3 SPC-Panel 3 Two Pushduttons B/A 8/a 8/a
SPC-L17-4 Level Indicating Level ladicatioca for SPC-?-4 and isput Llocal Twie Diephragn 0-139" 10 to 50 medc B/A
Tresamitter to SPC-LI-4, LSEL-4. and LSLl-dA
SPC-L1-4 Level Indicator Lavel Indicatioa for SPC-?-4 SPC-Panel 3 Nilliammeter 10 to 50 medc 0-1003 8/a
-29 -




TARLE 8 (Coat‘d)

Inetrumentation and Controls

ldentification Description Punction location Type
SPC-LST0L-4 Level Svitch SPC-T=4 lov level hester ebut off and SPC-Panel-1 Solid Stata
Nigh, Low aigh low level alarse
SPC-1511-44 Lew Lov Level Stops pumpa SPC-P-1A 8 3 on SPC-T7-4 SPC-Panel-l Solid State
3 Switobh lov level
SPC-LSLL4R Low Low Lavel Stops puwp SPC-P-1B on SPC-7-4 low Local Diaphrage
Switch level
SPC-78-4 Tespereture Ressures tesp. of water in SPC-T-§ for Local Dual ?/C
Rlement iaput to SPC-TIC-4-1 and TT-4
SPC-TIC-4-1 Temperature Controla heater for SPC-T-4 SPC-Panel 1 On/Off
Indicator Coatroller
SPC-TI-4-2 Tempereture Indicates SPC-T7-4 tesperature SPC-Panel 3 Rilliammetar
Indicator
SPC-TSR-4 Righ Tempersturs Signal for SPC-T-4 Righ tesp. alamm SPC-Panel 1 Solid State
Switch TARL~4
SPC-T3L~4 Lovw Tempersture Signal for SPC-T-4 lov tesp. alarm SPC-Panel 1 Solid State
Switch TARL-4
BPC-TY-4 Coaverter Converts SPC-7-4 tespersture aignal for SFC-Panel 1 /I
{aput to SPC-TI-4-2, TSH-4 and T4
SPC-E5-4 Kand Switch 08/0¢f coatrol for Reater for SPC-T-4 SPC-Panel 1 2 Poaition
(Raintained)
with Indicating
lighte
sre-re-5 Plov Blesent Developa differential press. for charg- Local Orifice

ing pamps Discharge Plow Neasurement
fer iaput to SPC.FIT-5

Input Range Output Range Setpoint

10 %o 50 madc W/A 968 Isc.
378 dec.

10 to 50 sedc W/A 3%

2.5 to 45" W B/A 2°

0 to 300°? NVIC »/A

110 B/A 160°P

10 to 50 madc 0-300°F /A

10 to 50 medc B/A 170°P

10 to 50 medc B/A 150°r

Ly 10 to 50 medc N/A

B/A »/A /A

0 to 100 OPX 0-312.5°W /A




Identificetinn

—_—

SPC-PIT-5

SPC-11-5

SPC-FI-5

SFC-R3-6

SPC-KS-7

SPC-B3-8

SPC-TI-9

SPC-PI?-10

SPC-DFT-10

Plow Indiceting
Trenssitter
Plov Converter

Plov Iadicator

Hand Switoh

Hend Switch

Hend Switoh

Teaperature
Indicetor

Pressure Indicetion

Transaitter

Converter

TARLE 8 (Cont'd)

Instrumentetion and Controls

Punction

Locetion

Indicetes cherging puwpe Discharge Plow Locel

4 Transaite Sigoal to SFC-7Y-5

Convarts flov signal for input to
SPC-rI-5

SPC-Panel 1

Indicetes charging pumps Discharge Flow SPC-Panel 3

On/0ff control for SPC-T-5 Kixer

0n/0ff contral for SPC-T-5 heater

00/0ff control for SPC-P-2

Indicetes temp. of mixture in SPC-T-5

Provides Indicetion of etendby R.C.

Prees. Cont. SYS. pressure & aignal to

SPC-DPS-104 4 B, PI-10-1 4 2 and
DPI-10

SPC-Pansl 2

SPC-Penel 2

SPC-Penel 2

Locel

Local

Convert SPC-PIT-10 &4 FT-15 aignele into SPC-Penel 1

SPC/RC differentisl preasure signal to

SPC-DPI-10

-9 -

Twin Diephruge
Squere Reat

Killiemmeter

2 Poesition
(neinteined)
with Indiceting
lighte

2 Poeition
(Xeinteined)
with Indiceting
lighte

2 Poeition
(Xeintained)
with Indiceting
1lighte

Bvery Angle

Bellows

Suming
Amplifier

1
0-312,5°¥¢

10 to 50 medo 10 to 50 medo

10 to 50 mado O to 100 GPX

B/A

B/A

B/A

0 to 200°F

0 to 1000

10-50 mado
10-50 sadc

t

10-50wmado
0-100%

B/

B/A

B/A

0 to 200'P

10 to 50 WA
0-100%

10-50 sado

§/A

/A

B/A

B/A

/A

/A

/A

/A

/A



?AKLE B (Cont'd)

Instrumentation and Controla

Tunction Location
SPC-DPI-10 Differentiel Indicate SPC/RC differentiel pressure SPC-Panel 3 Nilliammeter 10-50 madc  100-0-100 peid B/A
Preaaure Indicstor
SPC-PI-10-1 Preasure Indicetor Indicates SPC eyvwtem presuure SPC-Panel 1 Nilliemmeter 10-50 mado 0-1000 peig LI}
BPC-71-10-2 ) Pressure Indicator Indicates SPC system pressure SPC-Panel 3 Nilliammeter 10-50 medc 0-1000 peig w/a
SPC-IPs-104 Differential SPC/RC preasure differsnce alars to SPC-Panel 1 Solid State 10-50 medo /A s 25 peid
Preesure Svitch SPC-DPA-10A-182
SPC-DP3-103 Differential SPC pressure/setpaint difference SPC-Panel 1 Solid State 10-50 made  E/A 2 25 petd
Preasure Switch alars to SPC-DPA-10B-182
8PC-PI-11 Pressure Indicetor Indicataa SPC nitrogen preasure Locel Bourdon Tude 0-500 peig 0-500 peig n/a
SIC-P3-11 Pressure Switch Actuates SPC lovw nitrogen slerm SPC- Locel Diaphiregs SO-3T5 peig W/A 225 peig
PAL~11-182
SPC-TR-12 Plov Blewent Developa D/P for veriabla charging Locel orifice 0-15 e 0-100"W0 /A

pusp SPC-P-3 flow, snd providee imput
to SPC-PI?-12

SFC-717-12 Plov Indicating Indioates Variable Charging Pump Local Tvin Diephrege 0-100"¥0 10-50 mado w/a
Trenmmitter Diech. Plov & Trenmmita Signals to
SPC-FT-12
SPC-71-12 Plov Converter Convert flow eignal for imput to 8PC-Panel 1 3quere Root 10-50 mado 10-50 sado w/a
SPC-71-12
SPC-71-12 Plow Indicator Indicates Varisdble Charging Pusp SPC-Pans} 3 M{lliemmeter 10-50 aagc  0-100 CPR 2/a

Diecharge Flow

SPC-71-13 Pressure Indicetor Indicetes Boruted Veter Trsnafer Pump Locel Boundon Tube 0-30 peig 0-30 peig u/a
SPC-P-2 Discharge Pressure



TARLE 8 (Cont’'d)

L) Instrumentetion end Controle
Identificetion Description Yunction Locetion Type Input Range Output lug_ Setpoint
8PC-Pl-14 Pressure Indicetor Indicetes nitrogen pressurs to SPC-T-3 Locel Bourdon Tube 0-500 peig 0-500 peig w/A
SPC-PIT-14 Pressure Indicetor Provide nitrogen relief pressure Locel Bellovs 0-500 paig  10-50 mado /A
Transaitter control eigpal to 3PC-PIC-14-1
8PC-PIC-14-1 Pressure Indicetor Provide setpoint control sigosl to SPC-Panel 3 P4l Controller 10-50 mado 10-50 mado Veriasdle
Controller SPC-PY-14 for aitrogen pressure
SPC-F1-14 Pressure Converter Convert sstpoint signal to eir SPC-PCV-14 1/P Converter 10-50 mado 3-15 peig /A
pressure control of SPC-PCV-14 *
SPC-TE-15 Plow Elssent Develope Differentiel Press. for Locel orifice 0-2 x 105 0-462"va /A
Nitrogen Supply Reeder Plow Noaitor scr
and providee input to SPC~-TSH-15
SPC-PSH-15 Plow Switoh Aotuates high nitrogen lﬂo' slarme Locel Bellows 0-10"vG 0-10"vG 4.168°vC
SPC-PAR-15-182, end indicetes D/P (20,000 scTR)
SPC-P2-1% Pressure Provide RC pressure eigmal input from Locsl Bellovs . 0-1000 peig 10-50 mado /A
Transaitter H-Y3 to SPC-FY-15
SPC-FT-15 Repsater Transait RC preesure eigmal to SPC-Panel 1 Current Repeater 10-50 mado 10-50 mado /A
SPC-PI-15-1, 15-2 & 15-3, D®l-10,
DPS-104, & PB-22
8PC-PI-15-1 Pressure Ipdlcntor Indiceten RC pressure st DR-V3 SPC-Penel 1 Killiamseter 10-50 mado 0-1000 peig w/a
SPC-PI1-15-2 Pressure Indicetor Indicetes RC pressure st IH-VD SPC-Penel 3 Nilliammeter 10-50 madc  0-500 paig /A
SPC-P1.15-3 Pressure Indicetor Indicetes RC preseure at DH-YV3 SPC-Penel 3 Digitel 10-50 sado 0-500 paig 77
SPC-PIT-16 Pressure Indicetor Provide aitrogen presaure signal to Locel Bellows 0-500 peig 10-50 asdo /A
Trunsaitter SPC-PIC-16 for pressure regulstion 0-100%




Identificetion

&rC-PIC-16

SPC-PT.18-1

SPC-PY-16-2

SPC-PIT-17

8SFC-PIC-17

SPC-PT-17

8PC-RS-16

SFC-PI1-16

SPC-PI-21

SPC-PP-22

SPC-PI-22-1
&PC-PI-22-2

TAELR 8 (Cont'd)

Inatrusentation end Controla

Description Punction Location Type Input Range Output Range Setpoint
Pressure Indicetor Provide setpoint elgnal to SPC-FT-16-1 SPC-Penel 3 P4I Controller 10-50 mado 10-50 made Variebdle
Controller and HS-18 1-5 ¥bC
Pressure Converter Convert setpoint signal to eir Locsl 1/P Converter 10-50 made  J-15 paig Varisble
pressure control of SPC-PRY-2B

Pressure Converter Convert nitrogen pressure setpoint SPC-Papel 1 V/I Converter 1-5 voC 10-50 mado B/A
sigaual to input to SPC-DPS-10B

Pressure Indicetor Provide nitrogen preesure signal to Locel Bellows 0-500 peig 10-50 madc B/A

Trensmitter SPC-PIC-17 for preseure reguletion

Pressure Indicetor Provide eetpoint eignal to SPC-PY-17 SPC-Penel 3 P4&I Controller 10-50 sadc 10-50 madc

Controller end HS-16 1-5 Yoe

Pressure Converter Convert setpoint aignal to eir Locel I/P Converter 10-50 mado 315 peig B/A
preasure control of JPC-PRY-24

Hend Switch Seleot SPC-PIC-16 or 17 to seleot SPC-Penel 3 Two Peeition /s B/A B/A
syatea pressure’ setpoint imput to (Mainteinad)
SPC-DP3-10B

Preesure Indicetor Provide RC pressure indicetion Locel Bourdon Tude 0-1000 peig 0-1000 paig B/A
frou DH-V3

Pressure Indicetor Indicete RC preesure from temporery Locsl Bourdon Tube 0-1000 peig 0-1000 peig §/A
nuoleer sampling (SHS) systea

Pressure Provide RC pressure signel fros SES Locel Bellove 0-1000 peig 10-50 madc B/A

Trunmsitter syatea to SPC-PI-22-142, and PR-22

Pressure Indicetor Indicete RC pressure fros SES systes SPC-Penel 1 Nilliammeter 10-50 msdc 0-1000 peig B/A

Presasure Indicetor In8icete RC pressure fros SES syastem SPC-Penel 3 MNilliammeter 10-50 mado 0-1000 peig B/A

L TR




TAELE 8 (Cont'd)

Instrumentation and Controla

Jdentification Description Function Location Type Input Range Output Range Setpoint
8PCc-re-22/ ®™—--—pe Recorder  Record BC pressure at SES systes and  SPC-Panel 3 Strip Chart 10-50 medc/ 0-1000 paig/ B/A
SFC-F2-15 -3 0-50 medo 0-500 peig
SPC-11-23 Preasure Indicator Indicate RC preasure at SIS system Locsl Bourdon Tude Later Later /A
SPC-PI-28 Preasure Indicator Indicates B2 preasure downetreas of Locel Bourdon Tube 0-300 peig 0-%00 paig /A
SPC-PRV=4
SPC-PI-29 Pressurs Indicator Indicatea N2 pressure to SPC-T-4 Local Bourdoa Tubdbe 0-5 paig 0-5 paig /A
SPC-PI-30 7lov Indicator Indicate SPC-T-4 vent line flow rete  Local Roteaeter 0-28 SCM 0-100% /A
8PC-fS-17-1 Band Switch Control SPC surge tenk SPC-T-1 outlet SPC-Panel 1 3-position u/A /A /A
valve SPC-T71 spring return
8SPC-AS-71-2 Hand Switch Control S8PC surge tesk SPC-T-1 outlet SPC-Panel 3 S-position /A B/a /A
valve SPC-V71 wpring returm
8PC-36-71 Liait Switch Aotuate slerms 8PC-2A-71-102 oa SPC-T71 Liait Switch B/A /A §/A
gPC-Y71 adoorsal position
SPC-?1-101 Tespersture Indicatees B2 “B° hesder flaak Local Theraameter 0-200°Y 0-200°P B/A
Indicator tesperature
8PC-71-102 Temperature Indicates B2 “B" header flesk Locsl Thernameter 0-200°?Y 0-200°Y /A
Indicator temperature
SPC-7I1-103 Texpareture Indicates B2 “A° besdar flask Local Thernameter 0-200°P 0-200°F B/A
Indicator temperature
SPc-71-104 Tesperature Indicates N2 "A" header flask Local Theraameter 0-200°Y 0-200°¥ /A
Indicator tesperature
8PC-PI-105 Preasure Indicator Iodicates B2 “B° haader pressure Local Bourdoa Tude 0-5000 paig /A

0-5000 paig




Identification

8PC-P1-106
81C-P1-107
8rc-PI-108
SIC-P1-109
SPFC-P1-110
SFC-PI-111
8FC-P1-112
8rC-P1-123
8PC-PI-114
8PC-PI-214
8PC-P1-26

SPC-P1-25

SPC-PR-27

8PC-PS1L-26

8PC-NS-1A-5

TAELE 8 (Cont‘d)

Instrumentation and Controls

Description Function Locaticn Trpe Input Range Output Range  Setpoint
Pressure Indicator Indicatas N2 “B° beader pruvasure Local Sourdon Tube 0-5000 paig 0-5000 peig B/a
Preasure Indicator Indicates N2 “A° hseder prrasure Locel Capillary Tude 0-500 paig  0-500 peig »/a
Pressure Indicator Indicatea B2 °A® header preasure Locel Capillary Tude O0-500 peig  0-500 peig /A
Preasure Indicator Indicatea SPC-PRY-3D set p:essure Local Bosrdon Tube 0-1000 psig 0-1000 paig w/a
Pressure Indicator Indicatas SPC-PRY-3C set pressure Local Bourdon Tubde 0-1000 peig 0-1000 paig /A
Pressure Indicator Indicates SPC-FRV-JB set pressure Local Beurdon Tube 0-1000 peig O-1000 peig /s
Pressure Indicator Indicetea SPC-PRV-3A set presaure Local Bourdon Tube 0-1000 peig 0-1000 paig /s
Preasure Indicator Indicatea N2 preasure to SPC-T-3 Local Bourdon Tube 0-1000 peig ©0-1000 peig | 17
Pressure Indicator Indicetes ¥2 preasure to SPC-T-3 Locel Bourdoa Tube 0-500 peig 0-500 peig /A
Preasure Indicator Indicates SFC-PRYV-1 aat pressu- ) 8PC-FCV-14 Bourdon Tube 0-200 peig 0-200 peig /A
Pressure Indicetor Indicates Packing Coolant pressure Locel Bourden Tudbe 0~30 peig 0-30 paig /s
froa FURP-1B

Preasure Indicator Packing Coolant Disch. preasure fros  Local Bourdon Tube 0-30 paig 0-30 paig LI
from PURP-1A

Pressure Switch Aotuatea low packing coolant pressure Local Later Later Later Later
for FUNP-1A

Pressure Switch Actuates lov packing coolant preasure Local Later Later - Later Later
for PUXP-1B

Hand Switoh Close/Open overide switch for SPC-1A  SPC-FNL-3 Selector u/a /A LI/

control circuit which sotuates alemm
on SPC-P¥l~3

- 36 -




iant 0 \LNR'a)

Instnumentat{on and Controls

Funct jon Location
SPC45-18-5 Hard Switch Close/Open overide switch for SPC-18  SKC-AL-3 Selector N/A WA
control circult which actustes alam
on SPC-AL-3
SPCI6-3-5 Hand Switch Close/Cpen overide switch for SFC-P-3 SPCW.-3 Selector N/A WA WA
control circuit which controls slem
on SFC-Ae-3
= —.RCS Drain Down
RC-L1-100A Level Indicate RCS water level during drain SPC-ANL-3 K#illiemmeter 10-30 madc 0-&00 irctes WA
{(Fommally Indicator Gown condition. of water
SPC-22-2)
RC~AR-100/SFC-FR-13 Level Recorder Record level of RCS during drein SFC-ANL-3 Strip Crert 10~50 medc/ 0-1000 paig/ W/A
(Foreelly down 0-5C aedc
SPC-AR-22/SFC-MR-13)
RC-.1-100 Level Indicator  Indicate RCS water level during drein SPC-ANL-1 Willimmeter 10-50 mardc "] )
(Fomally down of water
SPC-P1-22-1)

-37 - Revision 1



Pans]l Rousted Aasunciators

Alarm

Identification Nessured Varisble, Uni¥s
SrC-LAL-131 SPC-T-1 low level, $
SFC-LAL-1R2 &FC-7-1 low level, $
SPC-L1L~-1C1 BPC-T-1 lov level, §
SPC-LAL-1C2 EPC-2-1 lov level, $
SPC-LALE-3A) SPC-7-3, b1/lov level, §
SPC-LALB-3A2 SPC-7-3, hi/lov level, $
SPC-LALE-3D1 SPC-?-3, hi/lov level, $
SPC-LALE-3R2 SPC-7-3, hi/lov level, $
8SPC-LALL-3A2 8PC-7-3, lov level, $
SPC-LALL-3A2 SPC-7-3, lov level, §
SrC-LALL-371 SPC-7-3, lov level, §
SPC-LALL-J82 SPC-7-3, low level, $
SPC-TAL4-1 &PC-7-4 hi/low tespereture, ¥
SPC-TAIL~4-2 8PC-7-4 hi/1lcw tespersture, °F
SPC-LAL~4-1 SPC-7-4 lov level, §
SPC-LAL~4-2 8PC-7-4 lov level, $
SPC-LiN-4-1 BPC-7-4 b4 level, §

Panel Nounted A

iators and Computer Inputa

High Low
B/A

2/A
p/A
8/a
ag

&

8/a
a/a
/A
n/A
170
170
8/a
n/s
%%

asg
asg
ag
ag
358
5%
358
35%
358
5%
358
58
150
150
b)} ]
5%
5/A

Variadle
Renge
srC-LE1-13
grC-1S1-13
sre-1s1-1¢
SPC-1S1-1C
SPC-LEHR-3A
SPC-LIMR-3A
SPC-LSLL-3B
SPC-1SLL-33
SPC-LSLL-3A
SPC-LELL-34
SPC-15L1-3B
SPC-18LL-38
8PC-TH-4
BPC-TEL~
SPC.LERL~4
EFC-18M~4
SPC-LEML-4

0-100%
0-100%
0-100%
0-1008
0-100%
0-100%
0-100%
0-100%
0-100%
0-100%
0-100%
0-100%
0-300%
0-300%
0-100%
0-100%
0-100%

src-1
8rc-3
SFC-1
8re-3
SPc-1
SPec-3
8PC-1
8rc-3
SPC-1
SFC-3
8FC-1
sre-3
src-1
8FC-3
SPC-1
8FC-3
§Pc-~1




PABLE 9 (Cont'd)

Papel Rouzted Anbuncietors and

Panal Nounted Anouncietors

ldentificetion
SPC-LAB~-2
SPC-DPAE-104-1
SPC-DPAR-100-2
SPC-1PAN-108-1

SPC-DPAH-10B-2

SPC-PAL~-11-1
SPC-PAL~11-2
SPC-24-T1-1
8PC-24-T1-2
SPC-PAE-15-1

SPC~-PAR-15+2

SPC-PAL-27
SPC-PAL-28

Alerm
Neasured Uaite

SPC-7-4 hi level, £ 96% 8/A
SPC/RC differentiel pressure, peid ¢25 -25
SPC/RC differential presaure, peid +25 -25

SPC pressure/sstpoint 25 25
differentiel pressure, peid

8PC preesure/estpoint *25 =25
differentiel pressure, peid

Low SPC aitrogen pressure, peig §/A 225
Low SPC nitrogan preesure, paig 8/4 225

EPC-V71 valve position /A /A

SPC-YT1 valve position 5/A /A

High nitrogen flow 20,000 B/A
scra

High nitrogen flow 20,000 B/A
3

Low pressure P-1A packing coolsnt B/A (Later)
Low preesure P-19 packing coolant B/A (Later)

-39 -

Source

SPC-LSHL~4

SPC-DP3-10A
SPC-DPS-104
SPC-DP3-10B

SPC-DP3-10B

SPC-F3-11
SPC-F3-11
SPC-28-T1
8PC-28-71
SPC-F3R-15

SFC-JsB-15

SPC-PEL-Z]

SPC-Px1~-28

Sange
0-100%
21000 peid
21000 paid
21000 peid

21000 peid

0-500 peig
0-500 peig
/A

/A
0-10"w0

0-10°"w0

(Later)
(Later)

Veriebdle
Panel

8rC-3
8FC-1
8FC-3
8FC-1

SPC-1
8rc-3
8re-1

8rC-1
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