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TMI UHIT 2 

SYSTEM DESCRIPTION 

S'rARDBT REACTOR COOLABT PRESSIJRE CORTROL SISTEK 

1.0 IHTRODUCTIOR 

1.1 System Functions 

The functions ot the Standby Reactor Coolant Pressure Control System 
are to: 

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

b. Maintain the Reactor Coolant System pressure at 100 + 10 psig 
with the Pressurizer solid and Pressurizer heaters out ot' 
service. 

c. Provide adequate HPSH to the reactor coolant pumps it it becomes 
neceesar.r to use one. This vas an original design function ot 
the syst .. and is no longer required in the r�duced pressure 
mode or operation. 

NOTE: This 8Jstem is designed to aaintain 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 S1stea Pressure Control S1stea intertacea 
With the following systeas1 

a. Reactor Coolant Makeup and Purification. 

b. Demineralized Vater. 

�. Instruaent Air. 

d. Balance or Plant Electrical KCC 2-,2A, KCC 2-42A and USS 2-45. 
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1.2 Suaaary Description ot the Syatea 

The Standb,y Reactor Coolant Pressure Control System ie used to 
maintain the Reactor Coolant Systea pressure within + 10% ot a eat 
value b,y maintainina the volume ot the solid Reactor-coolant S,atem. 
Borated water degassed to leaa than 15cc (STP)/ks and leaa than 100 
ppb oxysen ia added from the Standb,y Pressure Control Surse Tanka to 
the Reactor Coolant System throush the MU-P-lC diacharsa linea. 
Three 900 gallon aurse tanka are connected in aeries and pressurized 
with nitrosen at the desired reactor coolant preeaure. Only the aoet 
remote tank from the Reactor Coolant System ia normally directly 
pressurized with nitrogen to minimize the aaount ot nitrosen in 
solution. by keeping the water to gae interface to a minimua. 

The Bitrogen Pressure Control System conaiata ot 2 banks ot 6 
cylinders connected to a coaaon header. Each cylinder contains 56 
water cubic teet ot nitrogen. One bank ot H2 Cylinders ia in the 
operating mode with pressure maintained between 225 paig and '75 
paig. The other bank of H2 Cylinders ia in the non-operating mode 
with preaaure maintained greater than 400.psig but leas than 800 pais 
and ia used tor periodic makeup to the operating cylinders. Pressure 
to the surge tanka ia remotely aet and maintained automatically b,y 
two 100% nitrogen regulators tor normal and expected transient flow 
ratea ot nitrogen addition. Two additional regulators (100% each) 
are provided tor manual control ot system pressure and are normally 
isolated. 

The surge tank levels are maintained by supplying makeup degaaitied 
borated water to the system through a Variable Chargins Puap (VCP) or 
either ot tvo redundant Charging Puapa. These puaps take auction 
from the Chargins Vater Storage Tank (SPC-T-4). and discharge to the 
outlet line trom the aurge tank nearest the Reactor Coolant System. 
Normally the VCP functions to add makeup water to the system at 
approximately the aaae rate aa primar,y leakage. thus holding level 
and pressure in surge tank SPC-T-' constant. Large voluae additions 
into tho system are met by the two Charging Puapa. It the Variable 
Charging Pump is not available one ot the Charging Puaps would start 
on low level in SPC-T-3. The nitrogen in tank SPC-T-3 ia compressed. 
raising the pressure ot the Standb,y Pressure Control System and the 
RC System to the vent regulator aetpoint. Nitrogen ie automatically 
vented from the surge tank inlet line to preclude pressure from 
exceeding 10% ot setpoint pressure as the water level rises to the 
high level aetpoint. The Charging Pump ia automatically tripped at 
the high level setpoint. and the vent regulator then cloaea. leaving 
the system at a pressure 10% or leas above the original setpoint. As 
the system makes up tor reactor coolant leakage, the level in aurge 
.tank SPC-T-' drops, and the pressure decreases to the regulators' 
setpointa. The system will continue to cycle in this manner from the 
aet pressure to +10% or lese until the system pressure setpoints are 
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changed. Without the VCP operating to maintain a stable level, the 
lead charging pump Will C7Cle on for 6 ainutea and off for 60 
ainutea, baaed on the 4 gpa design leakage rate. 

Makeup to the Charging Vater Storage 'l'ank ia from the Borated Vater 
Batohing 'l'ank. Vhen level in the Charging Vater Storage 'l'ank (CVS'l') 
reaches the low end of the noraal range, borated. water at 3500-4500 
ppm boron is aixed and transferred under manual control from the 
Borated Vater 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 b.1 circulating water via SPC-P-lA, -lB, 
or -3 throush SPC-T-1, SPC-'1'-2, SPC-T-' and throttling the discharge 
to SPC-T-4 with either SPC-V-18B or SPC-V-128 to aaintain level in 
SPC-'1'-3. 

The Standbr Reactor Coolant Preaaure Control Szstea component& are 
located in the new tuel storage cell on the '31' level and at the 
347' level of the Fuel Handling Building. 

The Standbr Reactor Coolant Preaaure Control Szatem ia connected to 
the RC Szatem through existing high pressure injection piping on the 
discharge of the Makeup Pump KU-P-lC. Locked-closed isolation valves 
are provided to ensure the aakeup pumps do not discharge to the RC 
Pressure Control Szstea. 

1.3 Szatem Design Requirements 

The Standbr Reactor Coolant Pressure Control System is operated to 
control the reactor coolant pressure at 100 + 10 psig continuously. 
Operation of the SPC Szetea with nitrogen gas pressures between 
225-,75 pslg produces an 80 gpm injection rate into the RCS which ia 
great enough to cover the design II&Xiaum shrink and which, 
concurrentlz, will not overpresaurize the lover design pressure 
interconnected arstema. Operation of the SPC at pressures higher 
than 400 pslg could conceivablz result in overpreaaurization aaauaing 
subsequent failures of the control valves coupled with failure of the 
SPC duap valve. To preclude this from occurring the gaa pressure in 
the operating bank or nitrogen czlinders is reduced to 225-375 paig 

·to allow SPC operation concurrentlz with DH-Vl or 171 opened and with 
a lover design pressure szstea exposed. Thie operating band will 
.allow aoae margin between s7stem operating pressure and the uxiaum 
pressure (400 psig) that szstea pressure relief can accommodate. 
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2.0 

2.1 

2.1. 1 

2.1.2 

Redundant instrumentation and controls are provided tor all esaential 
active components to ensure BJStea reliabilit7. S7atea piping, 
except tor the nitrocen pipinc ot the c7linder aanitolda, ia designed 
in accordance with AISI B3l.l. The nitrocen c7linder aanitold piping 
is deaigned to the Coapreaaed Oaa Aaaooiation Standards. All BJ&tea 
liquid piping ia compatible vith vater at 200•1 and 4500 ppm boron. 
The deaicn preaaure is 600 paic tor the liquid BJStea up to the 
tie-in iaolation check valves, and 1500 paic troa the tvo check 
valves to the tie-in point on the hich preaaure injection line. The 
nitrocen piping through the regulator outlet atop valvea is designed 
tor 2500 paig. Dovnatreaa ot the regulator outlet atop valvea the 
nitrogen piping ia deaigned tor 600 paig. 

Provision ia aade tor the addition or chemicals to the S7atem, and 
sampling pointe are provided at the CVST outlet and the surge tank 
outlets. Provision ia also aade to establish and aaintain a lov 
pressure nitrogen blanket in the CVST to reduce the diaeolved oxysen 
saa concentration in the B7&tem to leas than 100 ppb. 

DETAILED DESCRIPTION OF SYSTEM 

Coaponenta 

Standby Preaaure Control Surge Tanke, SPC-T-1 through T-3 

Three Surge Tanka {Table 1) are arranged in aeries at elev. 331' in 
the nev tuel storage cell to provide tor ineurge to the RC S7atea. 
The tanka have a capacit7 or 900 gallons each, and are rated at 2735 
psig and 300•1. The tanks are ASME Section III, Claaa 2. Tank 
connections include a 6" inlet on the top, and a 6" bottom outlet. 
The inlet linea are provided vith tapa tor tvo redundant level 
transmitters. Each tank ia provided vith nozzles {near the bottom) 
to accocmodate the level transmitters. 

Charging Pumps, SPC-P-lA, SPC-P-lB 

Tvo 40  gpm positive displacement Charging Pumps {Table 2) take a 
auction on the Charging Vater Storace Tank, and as selected, transfer 
either 40 or eo gpm or degasitied, 16o•r vater into the surge line 
downstream or Surge Tank SPC-T-1. Both pumps are located at elev. 
331' in the Fuel Handling Building and are 4eov, 3 Phase, 60 Hz, 
powered from MCC 2-32A { SPC-P-lA) and MCC 2-42A (SPC-P-lB). 

�ch pump ia protected trom the potential ettects ot an overpressure 
condition b,y a backpreesure - compensated relief valve aet at 600 
paig on the discharge, and·a thermal relief valve set at eo psi on 
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the auction. The pump diecharse relief valve relieves to the auction 
line and the auction relief valve relieves to a 55 sallon drum open 
to the ataoephere. This arransement minimizes the potential tor 
liquid diecharse. 

Each Charsins Pump ie aleo provided with a eelt-contained primar,r 
packing cooling eyetem. A packing cooling pump (Table ') supplies 
delllineralized water troa a tanlc to the zone between the bi£}1 pressure 
and low preeeure packing ot the cylinders, and returns the water to 
the cooling tank. 

Charging Vater Storage Tank, SPC-T-4 

The Charging Vater Storase Tank (Table 4) is a 5100 sallon capacitr 
tank located on the 347' elevation ot the Puel Handling Building. It 
serves as a holdup/desaaitication point troa which the VCP and the 40 
IJIIII Charsi!ll Pumps traneter borated water to the aurse tanka. 'l'he 
tank ie provided with external strip heaters totaling 11,.4 KV that 
maintain tank water temperature at 16o•p tor degasitication pur­
poses. The heaters are powered troa USS 2-45, and are 480Y, ' Phase, 
60 Hz. Since the tank is at an elevated temperature, it ia insulated 
with 2" ot insulation. 

'l'he CVS'l' 1e also provided vi th two preacure regulators in aeries to 
supply low pressure nitrogen (1 to 2.5 pais.) from the nitrosen 
storase cylinders. A vent line vith a manual vent valve and flow 
meter ia provided to purse air troa the tank while aakeup ia supplied 
� the nitrogen regulators. 

In addition to eupplJi!ll a holdup volume serving the pumps, the tank 
baa provision tor a continuous spray from the coabined charging pump 
diacharse header eo that spray aay be actuated tor desaaitication 
whenever a charging pump ia operating. The recirculation·line also 
provides tor �aaa tlov to allow the VCP to operate continuoualy 
within ita control band with RC leakage leaa than 2 SJIIII• 

To turther meet the overall system total dissolved saa criteria ot 15 
co/kg and 100 ppb oxysen, a flow path may also be established troa 
the outlet ot the tirat surse tank (SPC-T-,), into the Charging Vater 
Storase 'l'ank such that a continuous discharge tlov troa the eurse 
tank may be established to degas the aurse tank water. To maximize 
the effectiveness ot thia operation, the level in SPC-T-' is reduced 
to a minimum. 
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2.1.6 

Borated Vater Batching Tank, SPC-T-5 

The Borated Vater Batching Tank (Table 5) ill located on the �7' 
level ot the Fuel Handling Building. It provides tor batch aixing ot 
boric acid and deaineralized water (500 gallon batches), HJdrazine 
is also batch mixed to scavenge oxygen. 

'the Borated Vater Batching Tank is a 6'2 gallon, austenitic stainless 
steel tank with a hinged cover tor boric acid addition. The aaxiaua 
useful voluae ot the tank is 500 gallons. The tank has an internal 
level gauge with 10 gallon graduations up to 500 gallons. The tank 
is provided vith three 15 KV beaters, powered from MCC 2-,2A, which 
are aanuall� energized to heat the water to aid in dissolving the 
boric acid and degasing the water. The tank is tilled vith de- · 

mineralized water at approxiaatel� 20 gpa using hoses troa the Cask 
Cleaning Station on the '47' level in the lHB. To enhance the batch 
mixing process, a motor �perated aixer is provided. The mixer is 
powered from MCC 2-,2A, and is 480V, ' phase, 60 Hs. 

Borated Vater Transfer Puap, SPC-P-2 

The Borated Vater Transfer Pump {Table 6) is located on the '47' 
level ot the Fuel Handling Building, and is used to transfer borated 
water from the batching tank to the Charging Vater Storage Tank. The 
pump baa a capacity ot 50 gpm at a '5 toot discharge head. The 
Borated Vater Transfer Pump motor is 480V, :5 phase, 60 Hz., and is 
powered from MCC 2-,2A. 

The nitrogen supply subsystem ot the Standb,y RC Pressure Control 
System is located on the '47' level ot the lHB. 

Nitrogen is supplied to the RC Pressure System from tvo racks or six 
H2 cylinders each. The cylinders are arranged in a paralleled 
array with one rack aligned to provide H2 to the RC Standb,y 
Pressure Control System at all times. Each bottle has a capacity or 
56 vater cubic teet at up to 2400 psig. One rack is sufficient to 
meet design transient requirements. 

Each manifold ia provided with overpressure protection in the fora ot 
.tvo relief valves, set to relieve to the ataospbere at 2450 psig. 
Each cylinder is also protected against overpressure b,y a rupture 
disc set between '307 and :5675 pai. 
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2.1.8 

!itrogen Reducing Station 

The nitro1en reducing station conaiata ot tour control regulatore, 
two ot which are set b7 aanuall7 adjusting the loading regulators and 
two which m87 be controlled from the Unit 2 control room. Each 
regulator ia sized to accoaodate the design aurge rate of the 
a7stea. These valves are set such that the7 provide the desired B2 
pressure to Surge Tank SPC-T-,. 

The B2 reducing station also provides overpressure protection tor 
the pressure reducing valve manifold with a relief valve aet at 600 
psi g. 

Provision exists· to autoaaticall7 vent the 12 inlet line to Surge 
Tank SPC-T-' through a aanuall7-adjuatable backpreaaure regulating 
valve station located downstream ot the 12 manifold outlet check 
valve. The regulating valve 1a adjusted from the control roo11. This 
is the normal V87 to 11aintain SPC-T-3 pressure within 1� ot the 
aetpoint pressure during refill ot SPC-T-,. 

Variable Charging Puap, SPC-P-' 

The Variable Charging Pump (Table 7) takes a auction on the Charging 
Vater Storage Tank (SPC-T-4) and discharges into the surge line 
downstream ot Surge Tank SPC-T-1. The pump 1a located at eleT. ''l' 
in the Fuel Handling Building and is powered troa MCC 2-421. Pump 
capacit7 is aut011aticall7 adjusted from 2 to 10 GPK b7 a level signal 
from surge tank SPC-T-,. 

The pump 1a protected troll the potential effects of an overpressure 
condition b,y a discharge backpresaure-c011penaated 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 puap discharge relief valve relieves to the auction 
line and then via the auction (the�l) relief TalTe, it it's 
setpoint is exceeded, to a 55 gallon drum open to the ataosphere. 

2.2 Instruments, Controls, Alarms, and Protective Devices 

S7atea instrumentation and controls are listed in Table 8, and panel 
mounted annuciatora and co11puter inputs are listed in Table 9. 
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2.2.1 

Three panela are provided for controls and indication. One panel, 
SPC-PIL-1, contains local controls near the aurae tanka at elevation 
"1' in the fuel handline buildiq. 'l'be aecond panel, SPC-PIL-2, 
contains local controls for the borated water batchins tank and 
tranater pUIIp at the �7' level. The third panel, SPC-PIL-,, ia 
located in the control rooa, and contains the reaote inatruaentation, 
and controls. 

Inatruaentation and controls are summarized below b,y the equipaent or 
function tbe7 aerve. 

Surce Tanka, SPC-T-1, 2, a ' 

a) SPC-T-1 

SPC-T-1 baa two differential-pressure level tranamittera 
(SPC-LIT-lA a B) each providiD§ local and reaote indication. In 
addition, one level tranaaitter (lB) provides local and remote 
low level alarms, and an interlock to cloae outlet valve SPC-V71 
on low level. A conductivit7 t7Pe level eleaent ia also located 
at the low level aetpoint to close outlet valve SPC-V71 and to 
actuate local and remote low level alarms. 

b) SPC-T-2 

SPC-T-2 baa two level tranaaittera (SPC-LIT-2A a B) for local 
and remote indication onl7. 

c) SPC-T-' 

SPC-T-3 baa two level transmitters, (SPC-LIT-'A a B) each of 
which provides local and raaote indication, hi§h level cbarcing 
pump etop ai§Dal, local and reaote hi§h-hich level alarm, low 
level charging pump start signal, and local and reaote low-low 
level alarm and backup cbarginc pUIIp start signal. In addition, 
the -A- Inatruaent loop ceneratea the proportional adjustable 
level control si§Dal and the high and low level c7cling control 
tor the Variable Charginc Pump SPC-P-3. 

Variable Charging Pump SPC-P-3 

The Variable Charging Pump nov rate is normall7 controlled b)' a 
-proportional ai§Dal from SPC-LIC-3A. Should level decrease to the 
low level aetpoint tha pump would get a atart signal from SPC-LSL-JA. 

-8 -



The pump aleo baa start and atop puebbuttona and indicatins lisbta on 
SPC-PIL-1 and '· The puap abuts ott autoaaticall7 on high level in 
SPC-T-' or low-low level in SPC-T-4, the Cbarsins Vater Storase 
Tank. The pWIIp can be abut ott uains an •overide• control switch 
which ia located and alaraed on SPC-PRJ,-,. The puap will restart 
autoaatically when the appropriate tank level baa been reestablished 
and the level evitch reaeta. 

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

Charsing Pumps SPC-P-lA ! B 

The charsins puapa are operated aa lead and backup puapa in the event 
the variable puap caDDot maintain the level in SPC-T-,. Selection or 
the lead pWIIp ie ude at SPC-PIL-,, in the control rooa. The lead 
puap is started b,y a low level aisnal troa the associated switch 
(SPC-LSL-3A or B) tor SPC-T-3. The backup puap receives a start 
aisnal (troa SPC-LSL-3A or B) it the level continues to tall to the 
low-low alara point. 

Each puap baa start and atop pushbuttol18 with indicatins lishts on 
panels SPC-PIL-1 and SPC-PJIL-,. The puapa abut ott aut01Ulticall.7 on 
hish level in SPC-T-3, or low-low level in SPC-T-4. In addition each 
pUIIp can be abut ott usins an •override• control switch which is 
located and alaraed on SPC-PBL-3· 

There ia local pressure indication at the discharse or either pump, 
and local and remote flow indication in the common line to the aurse 
tanka. The pumps share a coaaon auction pressure indication with the 
VCP. 

The charsins pumps each have an intesral packins coolins system with 
a coolins pump, flow lleter, pressure sese, and pressure switch. The 
coolins puap is started automatically when the charsins puap atarta. 
Since the chargins pU11ps can run without coolin, water tor an e%­
tended period of ti&e the coolin, water pressure awi tch only provides 
a control room alara on low pressure. 

The packins coolins tank baa provision tor automatic tillins, con­
trolled b,y a level switch and solenoid valve. This feature is not 
used since leakase fro• the hish pressure aeala into the coolins 
.ayat811 noraally exceeds ayatem loaaea thereb,y providins a constant 
overflow. Kanual fillins, it required, should be initiated at l/4 
tull, retillins to the 3/4 aark. Cooling water flow ie adjusted 

- 9 -



aanuall7 to aeet puap requireaents. Heat is dissipated to the air, 
and no external cooling water ia required. 

Charsib§ Vater Storage Tank SPC-T-4 

The atorase tank baa teaperature inatruaentation which provides local 
and remote indication and combined high/loY temperature alarms. A 
temperature controller and a local on/ott bandswitch provide auto­
aatic control ot the strip heatera aounted on the tank. 

Level inatruaentation provides local and remote indication, local and 
remote high and low level alarms, low level heater ahutott, and the 
interlocks to atop pumps SPC-P-lA, lB, a ' on low-low level, aa 
described above. 

The tank alao baa a local tlow indicator in the vent line discharge 
path. 

Borated Vater Batching Tank, SPC-T-5 and Transfer Puap, SPC-P-2 

All controls and indications associated with the Batching Tank and 
Transfer Puap are local. The control switches are aounted on panel 
SPC-P-2. 

The Batching Tank is provided with a aanuall7 operated mixer and 
three aanuall7 operated 15 KV heaters. Teaperature indication tor 
the batching tank ia provided locall7. The tank also baa an internal 
0-500 gallon level indication. 

The Borated Vater Transfer Pump ia aanually operated. Indicating 
lights are provided on the local control panel. A discharge pressure 
gause is provided. 

Ritrogen Suppl7 

Each R2 ouppl7 header io provided with tvo pressure indicatora, and 
tvo crlinders within each bank are provided with temperature in­
dicators. In addition, a local preaeure indicator and local and 
reaote lov preeaure alarms are provided dovnstreaa ot the header. A 
�low indicating avitch vith local and remote high tlov alarma are 
also provided upatreaa or the regulator& to alert the operator ot a 
high tlov condition. Preaaure gagea are provided tor both inter­
mediate and final nitrogen supplr preaaure to the CYST. 
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2.2.8 

Ritro§en Reducing Station 

Pour pressure reducing valves, SPC-PHV-2A throuah 2D, are prorlded 
tor 12 pressure control. Regulatora 2A and 2B are no:naal17 used 
eince their setpointa can be controlled troa the control rooa and 
reaulatora 2C and 2D are ieolated and reserved tor backup operation. 

'l'be regulator valves are controlled b7 pa pressure on their 
operators. Each operator is supplied with nitro,en troa the line 
upstreaa ot the aaeociated regulatin, nlve. 'l'be line nitrogen 
pressure ill reduced b)- a tized-aetpoint pressure reducin, valve 
before it is supplied to the operator. 'l'be operatora tor regulating 
valves 2A and 2B also have an air suppl7 troa the Inatruaent Air 
Sratem. Since the valve operators continuoual7 bleed ott the 
operatin, §&a, the inatruaent air is no:naall7 used, and the nitro,en 
auppl7 is isolated. 

'l'vo pressure control channels are provided, one tor each reaotel7 
controlled regulator. Instruaent loop 16 controls regulator 2B, and 
loop 17 controls regulator 2A. Each inatruaent loop can be adjusted, 
at SPC-PIC-16 a 17 in the control rooa, to set desired SPC 217stea 
pressure. 'l'be preferred loop is set to the desired pressure, and the 
backup loop is set slightl7 lover. A bandsvitcb on SPC-PRL-' is used 
to select the preferred loop setpoint tor use in coaparin§ actual 
preaeure to set preaeure, as described in 2.2.8. 

Each regulator, 2A tbroU&h 2D, baa local pressure indication ot the 
R suppl7 �o ita actuator. Local and reaote pressure indication is 
also provided tor each regulator control loop, and local indication 
1a provided at the control loop tie-in point. 

RC and SPC Pressure and Differential Pressure 

Local and reaote RC pressure ill available f'roa the t•poral'7 nuclear 
saaplin& (SIS) s7at811, and troa the dec117 beat reaoval 117st• between 
DH-V3 and the RB penetration. Local and reaote SPC II)"St811 pressure 
is available troa dovnatreaa ot SPC-V71. 

Reactor coolant pressure at the DHR ayste11 is c011pared to SPC 117st811 
preuure, and the ditterential preaeure is diapla7ed on SPC-PRL-,. 
Local and reaote alarms are prorlded tor high ditf'erential pressure 
in e1 ther direction. 
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'l'he SPC actual •1etn preaaure ie coaparec! to the desirec! pressure 
eet in either of the two pressure rec!ucins control loops. A hanc!­
elfi tch on SPC-PIL-' is used to select the opera tins control loop tor 
this coaparison. Local and re.ote alaras are prortc!ed tor a hl&h 
differential, in either direction, betlfeen c!eairad and actual SJatea 
preawra. 

2.2.8.1 RCS Lnel Indication and SPC Operation Duri!ll RCS Drain Don 

Dunne RCS drain down the SPC SJ&tea will not be in operation aa 
described bJ th1a SJetn description. Rovner, SPC ;natruaentation 
•ill be used as tollowss 

Level indication •ill be accoaplished usina SPC inatrwaent 
atrin& SPC-22 bJ chanaina ran&e aodule SPC-PI-22-2 located on 
SPC-PBL-' and retq to RC-LI-1001. Readout •ill chance troa 
•pats• to •inches of lf&ter•. Recorder SPC-P!-22/SPC-PR-15 
located on SPC-PIL-' lfill be retaaed to RC-UI-100/SPC-PR-15 and 
the aultiplier lfill be on the •x6• scale. Indicator SPC-PI-22-1 
located on SPC-PBL-1 lfill be retaged to RC-LI-100 and the 
indicator scale will read •o-600 inches of lfater•. A reference 
le& exists troa the pressure tap down straaa or n1 trosen SJ&tn 
valve IJI-Vl50 to RC-LI-100 and RC-LI-101 to subtract the 
ni trosen blanket pressure. 'l'he atrin& can be rea to red to ita 
original configuration bJ electrical}J reconnecting the SPC 
pressure transmitter. 

Surge Tank Outlet Valve SPC-V71 

The outlet valve 1e controlled bJ nitches on panels SPC-PIL-1 and 
'· The switches are three-position, open and close lfith spring 
return to aid-position. The valve noraal}J travels to the tull7 open 
or abut position autoaaticall7• However, should the control relare 
tail, the valve can be operated b7 holding either control Slfitch 
until valve travel is coapleted, aa indicated b.1 position li&hts on 
either panel. 

The valve ie interlocked, aa described preYioual7, with two low level 
signals froa SPC-T-1, to close before the tank drains, to prevent 
nitro&en injection into the priaar,y BJstea. Should this occur, the 
valve can be opened b,y boldine either control switch in the open 
position. 

A liait switch on the valve provides local and reaote alaraa lfhenever 
the valve ia in an abnoraal position (i.e. not tull7 open). Iota 

-that it the valve ia abut b7 a lo• level ai&nal troa SPC-T-1, this 
alara is to be expected and does not indicate a fault. 
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2.2.10 Protective DeYicea 

2.2.10.1 litrogen Suppl7 Sratea 

Each nitrogen atorace tank baa ita om 1'\lpture disk aet between no7 
and 3675 paig. Iaolatable eectiona ot the tank header have in­
dividual relief valna, SPC-R5A, R5B, R6A, and R6B, set at 2450 paig. 

A 50 pais relief', SPC-Rl,, is located between SPC-PRV-4 and SPC-PRV-5 
in the J2 aupplJ line to SPC-T-4. 

Relief valves SPC-RllA and B, set at 100 paig., protect the operators 
tor resulatins valves SPC-PRV-21 and B. 

The !12 aupplJ to SPC-T-3 is protected b:J three relief' valves. 
SPC-R4 is aet at 600 psis., and SPC-R' is aet at 1000 pais• 
SPC-PCY-14 is an adjustable bac)cpreasure control valve, operated b;r 
sas preaaure, aia1larl7 to resulating valves SPC-PRV-2A and 2B. I t  
also baa both nitrosen and instruaent air supplies with inatruaent 
air preferred. The relief' aepoint is selected on SPC-PIL-' in the 
control rooa to be slishtlr hisher ·than the 111at .. aet preaaure in 
the preferred resulator control loop. Relief valve SPC-RlO protects 
the operator ot SPC-PCV-14 at 100 psig. 

· 

2.2.10.2 SPC Pluid Srstea 

The charging water etoraae tank ia protected b:J relief SPC-!12, aet 

at 75 pnig. Charging puapa SPC-P-lA, lB, a ' are protected b;r 600 
psis reliefs SPC-RlA, lB and 8 on the discharge, and 80 pais theraal 
relief's SPC-R2A, 2B, and 9 on the auction. 

'l'vo relief valves are located in the surge line to the reactor 
coolant aratea. Valve SPC-117 ia aet at 600 paig tor normal SPC 
sratea operation. Valve SPC-Rl4, aet at 125 paig., ia used when the 
aini decar heat ret�oval aratea 1a in operation, b:J loclcins open the 
isolation valve SPC-V17. 
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J.O PRIJCIPLB RODES OF OPERAflOJ 

Startup 

Initial Fill 

Prerequisities to initial till include the availabilit7 or approx­
illatel)' 6600 gallons of deaineralhed water and sufficient boric acid 
powder (1100 to 1400 pounds) to bring the d .. ineraliaed water to a 
borated level of 3500 to 4500 ppa. 

The d•ineralhed water and boric acid are aixed in the Borated Yater 
Batching Tank in 500 gallon, 350G-4500 � batches. Approxiaatel)' 14 
batches will be needed. 

The batching tank is tilled with water and heated before adding the 
boric acid, to reduce the dissolving tille. The acid is added and 
mixed, and the solution is transferred to the CVST ulllng the Borated 
Vater Transfer Puap. 'l'he CVST ia tilled to approxiaatel)' JOOO 
gallons. The CVST beaters are then energized, and tilling continues 
to approxillately 4500 gallons. The tank should be kept at operating 
temperature tor at least one hour tor degassitication to leas than 15 
cc/kg total gas. 

Air is then purged from the CVST saa apace by establishing a one to 
two psis nitrogen supply to the CYST and then open1DIJ the vent line 
to purse 6 SCFK tor one hour. The oxygen concentration of the water 
is then detenained, and h.Jdrazine is added and recirculated with a 
chargiDIJ pump tor approxiaatel)' tour hours until the oxygen con­
centration is below 100 ppb. 

Yith nitrogen pressure on the surge tanks set to a minimum, the 
charging pumps are tilled and vented, and the surse tanJcs are tilled 
throqh SPC-V71 by operation or one charging pump. CbargiDIJ 
continues until SPC-T-3 ia approxiaatel)' 3/4 tull. Ritrosen pressure 
is controlled at about 10 psig while the ayst .. is vented via 
SPC-PCV-14. The CVST is refilled with boric acid to approxiaatel)' 
4500 sallons. Ranual venting or the CYST ia required duriDIJ til­
ling. Sampling or, and hydrazine addition to, the CVST is repeated 
as necessary to bring the oxygen concentration below 100 ppb. 
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Startup 

Prerequiaites tor startup include a tilled, desaaitiecl aystea and a 
sufficient nitrosen suppl7 to ensure that nitrosen pressure will not 
tall below 225 pais in the operatinc 12 benlc. In addition, 
prerequisities associated with the RC arat .. concerning taking the 
plant solid shall have been satisfied. Wakeup Puap XU-P-lC suppl7 
breaker aust be racked out, Jro-Vl44C, Vl47, Vl48, and V4'6 aust be 
closed and locked. (See O.P. 2104-1.14 Section 4.1 tor Additional 
Boreal Systea Startup details.) 

Vith the Reactor Plant solid and pressure below 550 psi, SPC-V5 is 
locked open, and XU-Vl6C 4 D, and SPC-V71 are opened. 'l'his provides 
a flow path tor water troa the Pressure Control System to inaurge to 
the RC aystea as necesaar;r to aaintain pressure. Vhen instructed by 
the Control Rooa, the plant is placed in the Standby Pressure Control 
mode by sradually increasing surge tank pressure by adjusting 
resulator SPC-PRV-2A and 2B setpoints until the RC aystea pressure 
responds to surge tank pressure. 

Rote: Pressure control, while in this aode, is lillited to aakeup 
troa the Standby Pressure Control System into the RC aystem. 
Whenever RC pressure is bisher than surge tank pressure, the SPC 
systea is not controlling RC Systea pressure. 

The H2 supply system is placed in automatic operation by setting 
the preferred pressure resulator (SPC-PRV-2A or B) to desired RC 
pressure, the standby regulator (SPC-PRV-2B or A) to a alishtly lover 
pressure, and the variable bac1cpreaaure control valve SPC-PRV-14 to a 
alishtly hisher pressure. The preferred regulator setpoint ia 
selected tor input to the SPC actual vs SPC setpoint differential 
pressure alara circuits. 

In a similar aanner the aystea can be started up under local aanual 
control, using regulators SPC-PRV-2C and 2D. However, in this aocle 
ot operation the SPC actual vs. SPC setpoint differential pressure 
alara does not receive the setpoint input froa the resulator in use, 
and can therefore be aisleading. 

The charsing aystea is placed in· autoaatic operation by enersidng 
the three puap control circuits, and selecting the lead charsing 

· pWip, SPC-'P-U or B. All further puap operation 1e autoaaticall7 
controlled by level switches. 
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Vith charging recirculation valYe SPC-V56 open, the Variable Charging 
PUIIp is started and operated near ainiaua capacit,-. Valve SPC-V56 ia 
throttled until the puap diacharae pressure is just below aurae tank 
pressure, and the puap ill placed in autoaatic proportional control. 
'l'he puap will then auppl7 aakeup to the aurp tanka aa required 
without operatina below ita ainiaua nov rate. Periodic adjuataent 
ot SPC-V56 ill required to aaintain optiaua pertoraance·. 

The perterred aode ot recirculation ia accoapliahed b.r operating 
SPC-P-lA, -lB or -J to circulate water through all three aurae tanks 
and throttling the diacharae to SPC-T-4 with SPC-V-18B or 128 to 
aaintain level in SPC-T-J. For additional details see O.P. 2104-1.14 
Section 4 .9. 

,.2 Kormal Operation 

Ritrogen gas tlov to the surge tanka tor aaintaiDing &Jstea pressure 
ia autoaatic. Operation ot the VCP to aaintain constant level 
minimizes the frequenCJ for recharging the tvo racks or J2 CJl­
indera. Operation ot the SPC S7stea with nitrogen gas pressures 
between 225-J75 paig produces an 80 spm injection rate into the RCS 
which is great enough to cover the design aaximua shrink and which, 
concurrentl7, will not overpresaurize the lover design pressure 
interconnected 8Jatems. 

Makeup water requireaents are satisfied b.r the VCP to aaintaiD surge 
tank level constant with miniaua recirculation tlov to the CVST aa 
required to operate the VCP within ita control range. Charging Vater 
Storage Tank levels are aaintained b.r the periodic transfer ot water 
rroa the Borated Vater Batching Tank. Sapling and hJdrazine 
additions are periodicall7 pertoraed to aaintain the Ox,"gen concen­
tration below 100 ppb. 

System pa�etera must be continuouslJ aonitored to ensure continued 
safe &Jatem conditions. Operations at the design (not expected) leak 
rate or 4 gpm will require continuous boric acid mixing (i.e. 4 gpm 
is 5760 gallons per d&J or 11.5 batches per daJ, which allows 2 hours 
per batch). 
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3.3 Shutdown 

It the SJat• is to be shutdcnrn, T&lYea SPc-Y71, IIU-Vl6C and JlC-Vl6D 
should be closed. I t  the shutdown ia lone te:ra, the 12 eupply 
aani told should be isolated and pressure bled ott  traa the first 
surse tank (SPC-'1'-') via SPC-PCY-14 and the Cbarsinc Vater Storage 
'l'ank-heatera should be secured. 'l'he operatinc charsinc puap SPC-P-3 
should be secured. lote that these steps should not be taken unless 
another aeans of aaintaining a positive preaaure on the RC Sfat• ia 
available, or the RC Syatea ia to be total}f depreaaurized. 

'·4 Special or Infrequent Operation 

'l'he nitrogen cylinders are recharged troa c01111ercial nitrogen tube 
trailers connected to the tube trailer discharge station in the 
railroad bay o t  the Fuel Handling Building. One bank or nitrogen 
cylinders should reaain lined up to the surge tanka during re tilliac 
operations. 

'l'he contents o t  aurae tanka SPC-'1'-l and 2 can be recirculated via the 
CVST tor degaaaiD£ 'b7 using a Cbarsing Puap to feed water to the 
outlet o t  SPC-'1'-1, and throttling the return flow troa SPC-'1'-' to the 
CVST with valve SPC-Vl8B or SPC-Vl28. 'l'he lenl in SPC-T-' should 
reaain steady, preterab}f low, just a�n the ainuaua lenl required 
(400 gallons or '5�) tor the deai&D '.ora.naient. B.rdraaine can be 
added uainc the cheaical addition riuab in the puap discharge line. 

,.5 Emergency 

I t  a design transient occurs, the water level in SPC-'1'-' will drop 
below the low level aetpointa and one or both chaqing puapa will 
start. lo:raal puap operation will reauae when the Charsinc Puapa 
overcoae the transient and refill SPC-'1'-' to the high lenl aetpointa. 

I t  the water level drops to the low level aetpoint in SPC-'1'-l the 
aurae line outlet valve SPC-Y71 will abut to prevent iDJecttnc 
nitro&en into RC SJStea. 'l'be charsin& puapa would contil.ue to run 
until the CVS'l' low-low level ia reached. 
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Should the RC S,atea to SPC S,ataa hich D/P alana sound, iaaecUate 
corrective action auat be taken to ensure the priaa� aide pressure 
does not increase to 600 pais. It the pressure does increase to 600 
psi, the aalceup isolation valYea JIU-V16CID auat be closed to ensure 
the Standb,y RC Pressure Control S7ataa is not overpreaauriaed throuch 
check valva leakqe. The D/P alara can be due to high D/P in either 
direction. It the D/P is hip troa SPC to RCS, SPC-Y71, SPC-V5, and 
Kll-Vl6C and D auat be verified open. 

4.0 HAZARDS AID PRECAUTIOIIS 

4.1 Do not operate tor sustained periods of tille with water level being 
aaintained in a surge tank other than SPC-T-J. 

4.2 There ia no external level indication tor the Borated Vater Batching 
Tank. The water level auat be deterained viauallJ so that the tank 
ia not eaptied with the heaters eneraiaed or the Borated Vater 
Tranater Pump running. 

4.3 Do not attaapt to operate the Charging Puapa or the VCP with the 
auction or discharge valves closed. 

· 

4.4 Piping troa the CVST to the Charging Puaps •&J be bot {due to heating 
in the CYST) and could present a burn baaard. {Piping troa BVBT to 
CVST is insulated). 

4.5 Do not allow non-operating 12 bank pressure to tall below 400 pais 
and operating nitrogen bank below 225 paig. 

4.6 In the event or a transient causing low level alaraa in SPC-T-J or 
SPC-T-1, verity proper autoaatic operation ot SPC-P-U 4 B and 
SPC-V71, respecthelJ, or take aanual control. 

4.7 Deleted. 

4.8 Kakeup puap JIU-P-lC aust have ita breaker racked out and discharge 
valves JIU-Vl44C, 147, 148 and 436 closed at all tiaes to ensure the 
aystaa is not inadvertently pressurized due to Kakeup Puap operation. 

-18-
Revision 1 



4.9 Do not run the Variable Cbarsing Puap over 1200 rap. 

4.10 Do not perait the level in aur£• tank SPC-T-' to tall below the 
ainiaua level (400 callons or 35%) required tor the desicn transient, 
while recirculatin£ to the CVS! during desaaification. 

4.11 The CVST au-t be manuall7 vented, and transfer flow verified when 
operating the borated· water transfer pump to avoid running the pump 
at ahutotf bead. 

4.12 SPC-V-17 aust be open to SPC-Rl4 during Kini-Dec&7 Heat Removal Mode 
of Operation. 

4.13 The non-operating nitrosen bank pressure shall be equal to or lesa 
than BOO psis during Subaersed Desineralizer Cask Transfer. 
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!ABL! 1 

S'rAJIDBT PRESSUlll COJI'l'JIOL SURCB !AilS 

Identification 
llua'ber Inatalled 
Manufacturer 
Capacity, sallona 
Installation 
OUtside Diaaeter 4 Heisht 
Shell Material 
Deaisn Teaperature, •p 
Deaisn Pressure, pais 
Corrosion Allowance, in. 
Deaisn Code 
Code Staap required 
Material Thickness 

-20-

SPC- !-1, SPC- T-2, SPC- !-3 
'l'hree 
Southwest labrication Co. 
900 
Vertical 
54.17-. z 166.55. 
Stai.nlesa Steel 
300 
27}5 
!lone 
ASKB III, Class 2 
••• 
3-1/8. 

• 



Puap Detaila 

Identification 
luaber !Datalled 
Manufacturer 
Model lo. 
'l'J pe  
Rated Speed, RPM 
Rated Capacit7, OPR 
Rate Total D,rnaaic Head, peic 
RPSH Required, peia 
Deeisn Preeaure, Caainc, peic 
Deeisn Teapereture, •r 
Lubricant/Coolant 

Motor Details 

Manufacturer 
'l'Jpe 
Enclosure 
Rate HP 
Speed, RPM 
LubricAnt, Coolant 
Pover Requireaenta 

Power Source 

'UBLB 2 

CKAROIIG PUJIPS 
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SPC-P-lA, SPC-P-lB 
'l'wo 
Oeulin Corp. 
IP18 
Triplex Poaitive Diep1aceaent 
180 
40 QPI( 
,010 
4.1 paia 
4700 
250 
Oil/Vater (for eea1e) 

Louie Allie (Paceaalcer) 
Induction (COC4C9) 
Open Drip Proof 
100 
1775 
Oreaee/.Ur 
480V, ' Phase, 60 Hz, 118 Aapa 

(tull load) 
SPC-P-lA, MCC 2-,2A 
SPC-P-1B, MCC 2-42A 



TABLE 3 

CHARCIJC PUMP PACKIJC COOLIJC SUKP PUMP 

PUIIp Details 

Juaber Installed 
Manufacturer 
Jllodel Jfo. 
Type 
Rated Speed • BPJII 
Rated Cspaeitr. CPM 
Rated Pressure, pdg 

Jllotor Details 

Manufacturer 
Type 
Enclosure 
Rate HP 
Rated Speed, BPJII 
Lubricant/Coolant 
Power Requireaents 

Power Source 

- 22 -

'l'vo (one per unit) 
Eastern 
SD-11 'l'7Pe 10, 4 104 
Stainless Steel Centrifugal 
,450 
6 CPM ( .. x. at 7 psi head) 
20 psi (JIIax. at shutorr) 

Ohio Electric 
Split Phase Indu�tion 
Totall7 Enclosed 
0.20 
3450 
Crease/Air 
ll5V. 1 Phase. 60 H�. 3.2 Aaps 

(tull load) 
LPF-\C (Pap U) 
LPF-\D (Pullp lB) 



Identification 
Manufacturer 
Capacity, sallons 
Installation 
Outside Di .. eter ! Heisht 
Shell Material 
Desi,n Temperature, •p 
Deaisn Preaeure, pais 
Corrosion Allowance, in. 

Desig!l Code 
Code st .. p required 
Material 'l'hickneaa, in. 

Heater Details 

Capacity, KV 
Type 
Power Requirements 
Power Supply 

'fABLE 4 

CHARCIIIO VATER STORAGE TAR 

- 2' -

SPC-T-4 
Prosres Equip��ent Co., Inc. 
5110 total, (4185 Xax. operatins cap) 
Vertical 
8' O.D. I 18' Hish 
SA-240 
250 
75 
lone 

ASME Section III, Class 2 
"II" 
0.4,75 

11,.4 
Strip 
480V, ' phase, 60 H1: 
uss 2-45 



Identification 
Manufacturer 
Capacit7, gallons 
Installation 
Outside Diameter I Height 
Shell Material 
Design Temperature, •r 
Design Preuure, paig 
Corrosion Allowance, in. 
Deaign Code 
Material Thickness, in. 

Heater Details 

lhmber Installed 
Manufacturer 
Model IUIIber 
Tne 
Capacit7, KV, per heater 
Pover Requirements 

Pover Source 

Mixer Details 

Manufacturer 
Model Jo. 
TJPe 

Motor Details 

Manufacturer 
Trpe 
Enclosure 
Rated HP 
Speed, RPM 
Pover Requirements 
Code • 

Pover Source 

'!'ABLE 5 

BORATED VATER BATCHIJC 'l'AIJC 

SPC-'1'-5 
CE Air Preheater 
6,2 
Vertical 
6o• o.D. a 72• High 
Stainless Steel 
200 
A t.ospheric 
lone 
lone 
,/16 

Three 
Eaerson 
Jrl's-,150 
Iuereion 
15 
4SOV, ' Phase, 
15 KV 

60 Hc,Ampa (full load) 
I 

- 24 -

MCC 2-,2A 

LPE Corporation 
Rs-' 
Claap on 

Dut)' Master 
p 
Totall7 enclosed 
1/2 
1140 
480V, 'Phase, 60Hz 
L 
MCC 2-,2A 
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TABLE 6 

BORATED VATER TRAlfSJ'ER PUMP 

Identification 
!umber Installed 
Manufacturer 
Type 
Rated Speed, RPM 
Rated Capacity, OPK 
Rated Total Dynamic Head, ft. 
RPSH, tt. 
Design Pressure, Casing, psis 
Desisn Temperature, •p 
Lubricant/Coolant 
Min. t'lov Requirements, OPM 

Motor Details 

Manufacturer 
Type 
Enclosure 
Rated HP 
Speed, RPM 
Lubricant/Coolant 
Power Requirements 

Power Source 

SPC-P-2 
One 
Ingersoll Rand 
400 
1745 
50 
35 
3 
525 
350 

- 25-

011/Air 
22 

Gould 
sc 
Open Drip Proof 
1.5 
1745 
Sealed bearings/Air 
480V, 3 Phase, 60 Hz 

MCC 2-32A 



TABLE 7 

VARIABLE CHAROIIG PUMP 

Identification 
lumber Installed 
Manufacturer 
Model llo. 
'l'ype 

Max. Allowable Speed, RPK 
Rated speed, RPK 
Rated Capacity, OPK 
Rated Total D,ynamic Head, ft. 
Required Inlet Pressure, psig 

Design Pressure, Casing, psig 
Design Temperature, •r 
Lubricant/Coolant 

Kotor Details 

Manufacturer 
'l'ype 
Rated HP 
Speed, RPK 
Lubricant/Coolant 
Power Requirements 

Power Source 

SPC-P-3 
One 
Cat Puaps 
820 
Positive Displacement 

1200 
190 to 940 
2 to 10 
1000 
-8.5 at 14o·r, 0 at 16o•r, 
+5 at 165•r 
1000 
180 
Oil/Air 

US Motors 
VEV-1-TF-GD 
7.5 
190 to 1575 
011/Air 
480V, 3 Phase, 60 He 

MCC 2-42A 
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ill!!..! 

Ia.truaeotatloo &D4 Coatrola 

I4eatltlcatloD D .. c n2Uoa P\IIICtlOD tocaUoll 

Sl'C-113-U.01,02 llu4 Swltcll Ort/Ott COiltrol tor SPC·P·U SPC-Puel 1 

SPC·II3-U.0,,04 llu4 Swltcll OD/Ott colltrol tor SPC-P·U SPC·P&D81 ' 
. 

SPC-IS-D-01,02 I&D4 Sri tell Oll!Ott coatro1 tor Sl'C-P-U Sl'C-Pue1 1 

SPC·IIS-a-o3 ,04 llu4 Sw1tcll OD/Ott coatro1 tor Sl'C-P·U SPC•P&D81 ' 

SPC·IIS-3-01,02 1l&D4 Swl tell OD/Ott coatro1 tor Sl'C·l'-' SPC-Puel 1 

Sl'C-IIS-3-0,. 04 II&D4 Swttcll OD/Ott coatrol tor SPC-P-' SPC•P&D8l ' 

Sl'C·Pl-U Preaaure Ill41cator Ia41oat .. Sl'C·P·U clt.cllarae preaaure Local 

Sl'C-Pl·U Preaaure Ia41oator Ia41cat .. Sl'C·P•ll 41acllarae preaavre Local 

Sl'C-Pl·lC Pre .. ure Ill41cator I1141catea SPC·P·' 41acllaraa preNure Local 

SPC-Plt·l Prenvre I1141cator Ia41catea cllaratoc pa.pa auctloa Local 
! l"&&la1 Uer preaaure • tl"&&la1ta •tcoal to SPC•Pl·l 

aPC·PI•l Prenvre Ia41cator Ia41catea cllaratoc pu.p'a auct1oa SPC-Puel l 
pr&N\II"e 

SPC·IIS-1 llalld Swttcll Stlad SPC·P-U or U •• tile lead SPC•Puel ' 
cllaratoc puap 

SPC-LI!-U Lnel I1141cator Lnel Ia41cauoa of SPC-!-1, &D4 illp4&t Local 
!l"&&la1 tter to Sl'C-LI·U 

SPC-LI·U Lnel Illdicator Illd1catea SPC-�1 1•••1 SPC.Paael ' 

SPC-m-u Lnel Illdioator LeYel Ia41cat1oa of SPC-!•1 &D4 laJ"&t Local 
!reaaatuer to SPC·LI-U 
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'U:! 
!wo l'llallwUoD8 

two PIUiblluttou 

two l'llallllu t tou 

two Pulllluttou 

two l'llallllu \tOD8 

two PullwUOD8 

Boanloa 

lounloa 

loan! Oil 
leUowa 

11111'-t•r 

Selector 

tw1a Maplll"'p 

111111-tar 

tw1a Dlapkraca 

ID211t 1!!!1• 

1/A 

1/A 

1/A 

1/A 

1/1. 

1/1. 

0.1000 pete 

0.1000 pete 

0.1000 pete 

0 to )() pete 

OlltJ!!!t ·�· 
1/A 

1/A 

1/A 

1/A 

1/1. 

1/1. 

0.1000 pete 

0.1000 pate 

0.1000 pete 

10 to 50 ... o 

10 to 50 ... o 0 to )() pete 

1/1. 1/1. 

0 to 111 10 to 50 _.o 
la. W O.lOOS 

10-50 .... O.lOOS 

0 to Ul 10 to 50 _.o 
la. W 0.1� 

aeteut 

1/A 

1/A 

1/A 

1/A 

1/A 

1/1. 

1/1. 

1/1. 

1/1. 

1/1. 

1/1. 

1/1. 

1/1. 

1/1. 

1/1. 



T!!!::!..! (C011t'4) 

Iaatru.eatattoa aal Coatrola 

Uaatltteauoa DaacriJ!Uoa Puc:Uoa t.oeaUoa 

Sf'C.-Ll·11 I..nl IaUcator ID41catea SPC·T·1 1ew.l SPC-Puel ' 

SPC·LSI.-11 I..w.1 Srite21 lctaaha alaru SPC·LIL-l.J-1 11114 l.J-2, SPC-Puel 1 
11114 ahta SPC·"l 

. 
SPC-LJ-lC l.nel ll-t ProYUaa SJ'C-T-1 low lanl lapvt to Local 

SI'C· LSI.-lC 

SfiC.-1&-lC LaYal Srit@ lctutaa alaru SPC-L&L-lCl I 1C2 oa SPC-Puel 1 
low laYal la SPC-T-1 I o1oaaa SI'C·"l 

SPC-LIT..U La..l ID4loator LaYal 1D41catloa or SPC-T-2 aD4 lDJNt Local 
fraualUar to SPC•LI•2l 

SPC-LI-21 I..Yal ID4lcator ID41catoa SPC-f-2 laYal SI'C·Paael ' 

SI'C-r.If-21 r..-.1 Iadloator Lnal hdlcauoa or SPC-T-2 Local 
fruM!ttar 

SPC·LI-21 LaYal hUcator ladlcataa SPC-f-2 laYal SPC·Puel ' 

SJ'C-LIT•'l r..-.1 ID41oator I..n1 ID41oauoa or SPC-f-' 11114 lDJNt Local 
,,.._Utar to SPC-LIC, Ll, LSD, LSI, LSLL, I 

LSI.-,, 

SPC-LIC.» Laftl hc!tcater ProY14a protortlooal coatrol alcD&l to SI'C-Paaal ' 
Coat roller sre-r-' 

Sle·LI·» Law.l Iadlcator Lanl ID41caUoa or SPC•T•' SPC•Paael ' 

SPC·LSI.-'' Low La..l hltc21 Starta SI'C·P·U (lt 1 ... pwp) aD4 SI'C-Pual 1 
SPC·" oa low laYal lD Sle•T•' 

SPC-Ll'lll-" Itch l.nel Sritela llto,a SPC-P..U oa lltcla law.l la SPC-Paaal 1 
SPC·T·'· Cpelaa SPC·P..' 
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Type 
llllll-ter 

SoU4 atata 

llaetrota 

la41M:UOD lalq 

Tria Jll-,11,.... 

111111-tar 

hiD Jllaflln�p 

111111-'ar 

fwta Jltafll,.... 

Pli Coatro11ar 

•nu-tar 

Soll4 State 

Solld State 

I !!J!!t I •!!I! O•!.i!!! 1!!!!1! 

10-50 liMe 0-100J 

10-50 •h 1/l 

1/l 1/l 

1/l 1/l 

0-Ul la • .: 10 to 50 ... o 
o-� 

10 to 50 ... o 0-lOOJ ., 

0..111 la.llll 10 to 50 Mde  
0-lOOJ 

10 to 50 .... o-� 
0 to 111 
... . 

10 to 50 .... 
o-� 

10 to 50 .... 10-50 ... o 
0-lOOJ 

10 to 50 .... 0-lOOJ 

10 to 50 ... c 1/l 

10 to 50 .... 1/l 

�tat 

1/l 

211 

Z, la. 

1/l 

1/l 

1/l 

1/l 

1/l 

Yarla-.la 

1/l 

m 

'7 •• 



� (Coat'd) 

Iaatru.eatattoa aDd Coatrola 

Ideatltlcetloa hecrtptloa Plulctloa l.ocetloa 

aJ'C-J.I.4.,. 2 Pea strtp etlan Pnlrtde r.coN or lenb la arc.,_, SJIC.Puel ' 
lacorder aad SI'C·T_. 

aJ'C-t.'SJJ,-" r.-r.o. t.enl Stano SPC•P•U (lf bechp pw�p) oa SPC·P ... l 1 
Srito!a 1M-low lenl 1a sJ'C.,_,, aDd actutee 

alaru SPC•L.U.-'.U I m 
SPC-LSII-" Ita!� lt.c!a l.eft1 Actuat .. alara SPC-LAII•,Al I '12 oa SI'C•hM1 1 

Swltc!a biah IIlah leYe1 la SI'C·T•' 

aJ'C-J.rf-,1 J.eql ladtcator t.enl tlldtcauoa or SPC-!·' ud tapvt Local 
Traa•Uter to SI'C-LI, LSIDI, LSI, LStL I tst.-,. 

sPC-u.,. l.eftl t .. lutor LeYel llldtcatloa or SI'C·'-' src-r ... 1 '  

aJ'C-LSJ.-,. tow J.enl Sritcll Starta SPC·f·U (tt 1 ... ,_,) oa low SPC·P ... l 1 
leftl la SPC-!-' 

!PC-LSI-» 11&11 LeYel Sritc!a Stope SPC-P.U oa IIlah 1eYe1 ta SI'C·T•' IIPC-PaMl 1 

SPC-t.'S1J.-'' s.-r.o. l.eft1 Starta IIPC-P.U (tf Mohp ,_p) oa SJIC.PaMl 1 
Swltc!a 1-10. 1aftl 18 SfC•"• aDd aotutea 

alaru SPC-L.U.-,11 I »2 
IIPC·L8111-,. licll lt.c!a loeftl Aotutea alara SI'C·LAII-'11 I '12 oa SPC·P ... 1 1  

Strltoh aatcll llt.cll lnel 1a SPC·T-' 

SPC-IS-,_l/2 load Swltoll Stert/atop coatrol tor S!C·P.' SI'C-Pual 1 

SI'C-IIS-,_,,. .... Swltoll Stert/atop ooatro1 for SI'C•P•' S!C•PaMl ' 

ste-Llt-4 Len1 l .. tcaUac J.eft1 IadtcaUoa tor SI'C·!-4 ... t.,.t Local 
!ruaitter to SI'C•Ll_., I.Sia.-4, aDd J.SI.L-U 

SI'C-J.I-4 t.enl l .. lcatar l.eft1 Ia4lcatloa for SPC-!-4 ste-P ... l '  
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!zr 
laterltM AIIIU 

Poa�ro 

Solid State 

firS a DlaplaNIII 

111111-tar 

llolU lltata 

SoU. State 

Po•�ro 

loll• State 

!'wo PuiiMU-
"" Pull'-ttou 

Tlrta Jtapla,... 

111111-ter 

bput ...... O.tput ...... 

10 to 50 .... 0.1001 

10 to 50 M4o 1/A 

10 ta 50 _.o 1/A 

0 ta 111 
• •• '110 

10 ta 50 ... 
G-1001 

10 to 50 .. 0 0.100C 

10 ta 50 ... 1/1. 

10 to 50 Mto 1/1. 

10 ta 50 ... 1/A 

10 to 50 ... 1/1. 

1/1. 1/A 
I/& I/& 

o-uge 10 to 50 ... 

10 ta 50 ... 0.100J 

,.. 

-
1/A 

�.,. 

7811 

1/A 

1/A 

62S 

741 
S'lS 

7811 

1/A 

I/& 

1/1. 

I/& 



r.s .. utteattoa DeeerlJ!UOII 

SlC-L!IIII.-4 ... "1 Swi\dl 
licit, J.ow 

SlC-LSt.l.-41 Lw t.ow "-"1 
Sri toll 

SPC-t.lloL-41 Low J.ow t.."1 
awttclt 

SPC-!1-4 t..,.ratvra 
11-t 

SPC-!1�1 t..,.ranre 
Ildlcator Coatro1ler 

SPC-!1+2 t..,.rat1lft 
ID41cator 

SPC·!SII ... 11111 !..,.ratura 
Swl\dl 

aPC-!SL-4 Low t..,.ratvre 
awttclt 

uc-n ... Coa"rtar 

SPC-D-4 111114 awttcll 

SJC-n-5 Plow 11-t 

!!!!:!..! (Coat'4) 

laet�tatloa aD4 Coatrola 

PwlcUoa t.ocaUoa 

SI'C•!..,. low lnel !IMter alnat oft 11114 SPC·Paael•1 
ltialt low 1aYal alarae 

Stop�� ,_,. SPC-P.U a ' 011 SPC•! ... SPC-Paae1·1 
low lewel 

Stope ,_, SPC•P•lJ 011 SI'C·! ... low Local 
1en1 

IIMnraa ta.p. of water 111 SI'C·! ... tor l.ocal 
laput to SPC·TI�-1 aD4 ft ... 
Coatrola !wlater tor SPC-! ... SPC•PaM1 1 

Ildlc:at .. SPC·!-4 t..,.ratura Sl'C·Puel ' 

Stcul tor SPC•T ... 11111 ta.p. alana SPC·Pual 1 
TAHL-4 

Stcu1 tor SPC·'t ... low ta.p. alana SPC-Pud 1 
!AJIL-4 

c-rt• SI'C·N t_,.rature alpal tor Sl'C•Paael 1 
Sap11t to SPC·!I ... -2, !Sil ... aD4 !St.-4 
oalott coatro1 tor leater for SPC·! ... SJC-Paaal 1 

J)ewelopa dlftaraaUal pra ... tor c:Mrc- Local 
Sac ,_,. Dlacllllrp Plow llaanr.aat 
tar laput to sPC-nt-5 

- � -

,.,. I!!!!t la!!l! O.lJ!!t •·!!I! !!!!!lilt 

Sol14 Stata 10 to 50 _.a 1/1 96S bo. 
m .. a. 

Solid State 10 to 50 ... c 1/1 ,. 

Dlapltl'qll 2.5 to 45• wa 1/1 24. � 

Du1 't/C 0 to �·· Jm)C 1/1 

Oa/Ott Jm)C 1/1 160'P 

111111-tar 10 to 50 _.a o-�·r 1/1 

SaUd State 10 to 50 _.a 1/1 1'70'P 

Sol14 State 10 to 50 _.a 1/1 150'P 

1/I Jm)C 10 to 50 _.a 1/1 

2 Poalttoa 1/1 1/1 1/1 
(llalatalaad) 
wttll Ildtcauac 
1tcllta 

Ortflca 0 to 100 OPII o-,u.s•wa 1/1 



� (Coot'd) 

tnatruaeotatloo ao4 Cootrola 

ldeotlticattoo D411CriJ!tlOD Pwlc:tloo Loeatloo 'type I !!E!!t I!!(! Ou!!!! t •!!!!• !!.!J!2lat 

sJ'C-PlT•5 Plow Ill41cauoc Illlllcat .. charlllOC puape Dlachar'l!• Plow t.ocal Trill Dlapllrac- 0.'12SVC l0.50ae4o 1/l 
�raoa.lttar 6 !raoaaita SicMl to �-n-5 0.1001 

SPC-n-5 Plow Conartar Conaria flow alcMl tor loput to SPC·Puel 1 Square l�t 10 to 50 M4o 10 to 50 •do 1/l 
SPC·7I·5 

src-rt-5 71ow Illdlcator llllllcat .. charaloe p1111J18 Dlacha,._ 7low Sl'C·Pana1 ' '111111-•ter 10 to 50 ado 0 to 100 an 1/l 

Sl'C·RS-6 Ran4 Sritoh Oo/Ott control tor SPC-!-5 IUnr SPC-Pau1 2 2 Poalttoa 1/l 1/l 1/l 
(fla1Dta1Jie4). 
wl tll lll4lcat1ac 
Ucllta 

SPC·IIS-7 Hallll Sri tc h Oo/Ott c011trol tor SPC-�-5 haatar SPC·Paoal 2 2 Poaltloo 1/l 1/l 1/l 
(Jialotaloa4) 
nth tlllllcatloc 
llaht• 

SPC-IIS-8 Hall4 Swltoh Oil/Ott cootro1 tor sPC-P-2 SPC-Pa11al 2 2 Poaltloo 1/l 1/l 1/l 
(Jiailltuoa4) 
wltll llldlcatlq 
licllta 

Sl'C-fi-9 �-paratllra llldlcatea teap. or .Utura 1D SPC-�-5 t.ocal IYary locl• 0 to 200"F 0 to 200"P 1/l 
lll41cator 

SPC-PI!-10 Pr .. aura Ill41catloo Prortd .. l1141catloo of atall4b7 J,C. Local Jlellon 0 to 1000 10 to 50 Ill 1/l 
�raoa.lttar Pre ... Coot. SIS. praaaura 6 aicM1 to pale 0.1001 

Sl'C·DPS-101 6 Jl, PI-10.1 6 2 a114 
�t-10 

SPC·DPI-10 Co11-rerter Co11-rart SPC•Pl!-10 6 PT·15 atroala loto SPC•Paoa1 1 s-loe 10.50 .. do 10..50 aado 1/l 
SPC/IC d1ttaralltla1 praaaura •lcM1 to lapllfler 10..50 aadc 
SPC-�t-10 

- '1 -



!!.!!:!..!. (C:oat'4) 

Inatru.eatatloa and C:oatro1a 

I .. atltlcaUoa beaeril!tlOD Pvaetloa Locatloa "'" bJ!!t •!!!I· Ou!!!:!t 1!!!!! SatJIC!lJit 

IIJ'C-DPI-10 llitfaraatlal tn4lcate sPC/JC 41tteraatlal praaaure SPC-Paael ' 111111-t.r 10.50 aadc 100.0.100 pel4 1/A 
Praaaura ID4lcator 

SPC-PI-10.1 Praanre b41cator ID41cat .. sPC .,at• pranure SPC-PaMl 1 111111-t.r 10.50 aado 0.1000 pef« 1/l 
. 

1/l 11J'C-n-1o-2 Praanre ID41cator ID41catea SPC er•t• preanre SPC-Paael ' 111111-ter 10.50 ... c 0.1000 pef« 

IIJ'C-Zft-101. 111tfereatlal SPC/JC praaaure 4ltteraaee alana to Sl'C•Puel 1 Soll4 State 10.50 M4!o 1/l !. 2S peU 
Preenre Sri tcb SPC-IlPA-10&·112 

SPC•III'S-1011 llitferaatlal SPC praanra/NlJIC!lat 41tferaDCe SPC·Paael 1 Soll4 State 10.50 aadc 1/A !. 2S pel4 
Praaeura Saltcb a1ant to SPC·IIPl•lOI-112 

IIPC-PI-11 Pra��Rra ID4lcator ID4lcataa SPC altroc-11 praanra Local llcn�rdoa 'h'be 0.500 peS.. 0.500 pef« I!& 

SPC-PS-11 Praanra Saltcb Actuataa SPC low altrocea alana Sl'C· Local lllapllrap 50-)15 pef« 1/& 22S pale 
P.AL-11·112 

IIPC-J'I-12 Plow ll-t beYelopa 11/P tor nrlallla cbari1ac Local Orifice O.lS .,. O.lOO"Va 1/& 
,..., SPC-P-' now, •114 prort4ae 1aput 
to SPC-PI!-12 

src-nt-12 Plow ID4lcatlac ID41oataa '•liable Cbarclac r.p Local 'fria lllapllrap 0.1oe>-WO 10.50 aado 1/l 
frualtter lllaeb. Plow A frua1ta S�1a to 

SPC-n-12 

arc-n-12 Plow C:oaftrter C:oaYert tlow as,..l tor 1Dpllt to 
SJ'C-n-12 

sPC-P.sMl 1 s,uare loot 10.50 udo 10.50 M4o 1/A 

SPC-n-12 Plow ID4leator ID41cetea '•rtallle Cbarctac ,._, SPC•P811el ' lUlU-tar 10.50 ... 0 0.100 CPII 1/A 
lllacbarce Plow 

arc-n-u Praanra ID41cator ID41catea Jorated Vater Tranater ,_, Local Jourdoa Tll'be o-� peS.. o-� peS.. 1/& 
sPC-P-2 lll110harce Preanra 

- � -



m!:!..! (C:oat'4) 
\. 

Inatru.eatatloa an4 C:oatrola 

Ic!eatlfleattoa lleeeriJ!tlOD hacUoa Loeatloa 'rn>e �a2ut ••!!!!• Ou�t la!!j!• Sa\J!Olllt 

sPC-PI-14 Pr .. nr. Iadlcator Iadleat .. attrocea pr.eear. to sPC-f·' Local Bourdon 'l'uba 0-500 pete 0-500 pall J/A 

sre-rl'l'-14 Pr.eeur. Iadleator Prowlda altrocea r.Uaf pr.enr. t.oc:el Jell on 0-500 pete 10-50 aado I/ A 
ti'U8ai tter eontro1 el,aal to BPC-PIC:-14-1 

. 
aPC·PIC-14-1 Pr.uar. Iadlcator Pro•ride MtpolDt control al,aal to SPC-Paaal ' PU Controller i0-50 aado 10-50 ado 1'ertabla 

Coat roller SPC-PI-14 for llitrocan pr. .. ar. 

sre-n-u Pr. .. ar. Coanrtar Conwart utpo1Dt •laaal to alr sPC-PCl'-14 I/P Coanrtll' 10-50 ado ,_15 pete J/A 
pr.uur. control ot SPC·PC1'·14 

Sl"C-n-15 Plcnr 11-nt llewa1opa Dlttareatlal Praaa. tor Local Oritlca 0-2 z 105 C>-462-110 J/A 
Jttrocan Suppl7 leader Plow llolli tor SCrll 
aa4 prow14ee input to sPC·PSH-15 

SPC·PSII-15 rlcnr Srl tob Aotuat•• hlab aitroaan t1cnr alanae Loeel Bellon 0-10"110 0-10"110 4.1.8"110 
SPC-PAI-15-112, aad 11141cataa D/P . (zo,ooo acn) 

sre-P!-15 Prauura Prodc!a IC pra .. ur. atcaal lnpat troa Local 
ti'U8ai ttar IH-Y3 to sPC-P'l-15 

lallo .. . 0-1000 pate 10-50 aac!o 1/A 

SPC-P'l-15 lepeater ti'U8ai t IC praenr. al,aal to 
sPC-PI-15·1, 15-2 a 15-,, D9I-1o, 

SPC-Paaal l  Currant lapeetar 10-50 Mc!o 10-50 ado J/A 

DPS-10A, a Pl-22 

SPC-PI-15-1 Pr .. nra Ia41cator I1141cataa 10 praaaura at DII·Y3 sPC-Pual 1 1111u-tar 10-50. aado 0-1000 pate 1/A 

SPC-PI-15-2 Praenra 1D4lcator I111!1cat .. IC praenra at Jlii-Y3 sPC•Paaal ' 11111s-tar 10-50 uc!c 0-500 pete 1/A 

SPC-PI•l5-' Prauur. Ill41cator Iadlcatea IC praaeura at DII-Y3 SPC-Peaal ) Dtalta1 10-50 uc!o 0-500 pete 1/A 

SPC-Prt-16 Praenra Iac!lcator Prodda llitrocea pr.enra atcaal to Local hUon 0-500 pate 10-50 aado 1/A 
'l'I'U8ai tter SPC-PIC-16 tor pr.anra raaulatlon 0-1� 

_ , _  



!!!!:!..! (Cont'4) 

ln•truaentatlon and Control• 

14ent1rieaUon DeacriJ!UOn Pwlctton Location 771la I!!J!at la!!l! ChatJ!•t '!!!I! Setl!!lllt 

sPC-PIC..16 Pnann Illdtcator ProY14e Htpolat alpa1 to Sl'C-PJ-16-1 SPC-Pane1 ' PU Controller 10..50 M4o 10.50 ... c '•rla\le 
Controller aDd KS-18 1·5 YJ)C 

are-rr-16-1 PreHare CC��Yerter Conert Htpolat •Scaal to air Local 1/P Coanrter 10.50 M4c ,_15 .. le '•ria\le 
. pnann control ot Sl'C-PU-21 

are-PJ-16-2 Pnann Connrter Conert nttrocea preann Mtpolat SPC-Pua1 1 '/1 CoaYerter 1-5 YJ)C 10..50 M4o 1/A 
•l&Dal to lapat to Sl'C-DPS-101 

5Pe-PIT-17 Pnann Illdtcator Proncle Ditrocea pnenn alpa1 to Local Jell en 0.500 pata lo-50 ... 0 1/A 
!naattter SPC-PIC-17 tor pneean nralattoa 

are-ne-17 Pnann Iadlcator Pron4a Htpolat a1pa1 to SPC·PY·l7 SPC·Pau1 ' PU Coatroller 10..50 ... c 10.50 M4c 
Coatroller aad JIS-18 1-5 YJ)C 

5PC•Pr•17 Pnann Coanrter CoaYart Htpolat •Scaal to atr Local I/P Coanrter 10.50 M4o ,_15 pale 1/A 
pnann coatrol of SPC•PIY·2A 

aPe-RS-18 laad Swltcll Saleot SPe-PIC-16 or 17 to H1eot SPC-Paaa1 ' two Pcaltloa 1/A 1/A 1/A 
11711tn preaaan' Mtpolat tnpat to (llatatallled) 
Sl'C-DPS-101 

sre-n-18 Pnenre ladlcator ProYlcle IC preanre tadtcatloa Local loul'lloa hlle 0.1000 .... 0.1000 pale 1/A 
fl'OII Ill-" 

5Pe-PI-21 Preann Iadlcator 11141cate IC preenre fro. t..,are17 Local 
1111o1Hr aupllaa (518) 111•tn 

lcal'llca hlle 0.1000 pale 0.1000 pale 1/A 

are-P!-22 Preanre ProY14e IC preanre alcaal fro. SJS Local hllowe 0.1000 pe1c 10.50 ... c 1/A 
!ru-.lttar 1178\n to SPC·PI-22-1&2, aDd Pl-22 

SPe-PI-22-1 Preanre Iadlcetor I1141cete IC preanre fro. 518 1171tn SPC-Paae1 1 111111-ter 10.50 ... 0 0.1000 pale 1/A 

Sl'C-PI-22·2 PreHvre ladlcator l1141cata IC pre11ure fro. SJS 111•t• SPC-Paaal ' NUll-tar 10.50 ado 0.1000 pale 1/A 

- '4 -



!!.!!!..! (Coat'cl) 

Inatruaontatlon and Controla 

lcleaUflcaUoa l>aaoriztioa PuacUon Loeatlon !U! IDt!!t I!!!Ja Ou�t 1!!!:1• !.!!.221Dt 

SJ'C-PI-22/ rr .. nn lecorcler lecorcl IC pnuun at Sill 878tft aD4 Sl'C-Puel ' lltrip Chart 1�50 liMe/ �1000 pes./ 1/A 
III'C-PI·l5 llll-" �50 Mclo �500 peS. 

SJ'C-n-2' Pnann ID4Scator ID41cato IC pna1111n at SIZ: O)'at .. Local JourciOD !vbo Later Later 1/A . 

Sl'C-PI-28 Pnaaun ID41cator ID41cat .. 12 pnaaun clonrtnu of 
SPC·Pll-4 

Local lourcloa tube o-� peS. �!100 paS. 1/A 

Sl'C-PI-29 Pnaaun ID41cator ID41caha 12 pnuun to llfC-f-4 Local lourcloa !vbo �5 peS. �5 pesa 1/A 

:src-n-� Plow ID41cator ID4Scate sPC-f-4 Yoat lSne flow rete Local lotaMtor �28 sen �1� 1/A 

SPC•IIll-17•1 llaDcl llv1 tell Control SPC aurae teak SPC·T-1 ouUot IIPC-Paao 1 1 ,_,..suoa 1/A 1/A 1/A 
nho SPC·Y71 opriaa ntura 

SPC·IIll-71·2 laD4 llwltcll Control sPC IUf'IO teak Sl'C-'f·l ouUot SPC-Puol ' ,_,..usoa 1/A 1/A 1/A 
nho Sl'C-'71 eprtaa nt11ra 

SPC·ZS..7l Lialt 3v1 tell Aotuate ateraa lll'C-ZA-71·112 oa 3PC·Y71 Liatt Svitclt 1/A 1/A 1/A 
sPC·Y71 a�oraa1 poliUOD 

IIPC·!I·101 !•perature 11141cat .. 12 •r lloaclor tlaak Local !bo,_tor �200., o-200., 1/A 
ID41cator t•poratlln 

SJ'C-!1-102 fnporatun 11141catoa 12 •1• lloaclor fleall Local !llo,_tor �200·r �200·r 1/A 
ID41cator tnporatlln 

lll'C-!1-10, t_,.ntun lacltcatoe 12 •1.• ltoaclar flaak Local !lto,_ter o-200•r �200·r 1/A 
lacltoator tnporatun 

lll'C-!1-104 !•perature lacltcat .. 12 .,. lloaclu tluk Local flle,_ter �200·r �200., 1/A 
ID41cator t•poratun 

III'C·PI-105 Pna1111n ID41cator lacltcat .. 12 •r llaaclor preuun Local Jourcloa !vbo �sooo .. sa �5000 peS. 1/A 
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!!!!:!..! ( C:oa t '4) 

ta.tra.eatatloa &D4 C:oatrola 

tdeaUflcatloa hMriJ!tlOD hnctloa Locetloa 

SlC-n-106 Prnnn ladlcator ladlcataa 12 •r beaclu prvann Loeal 

SlC-n-101 Pnann ladlcator la41cat .. 12 • &• IIM4er P"''"n Local 

SlC-PI·108 , Pnann ladlcator Iacllcataa 12 .,. beacler pr-ann Loeal 

SlC-n-109 Pnann lacllcator Iacllcatea SPC-Pif·'D Mt p:-e1nn Loeal 

SlC-n-uo ,,.. ... ,.. lacllcator Iacllcataa SPC•PIY·:5C Mt pn1nn Loeal 

SlC-n-111 Pn1111n Iacllcator Iaclicat .. SPC·PIY•'J Mt pn1nn Loeal 

SJ'C-n-112 Pn1111n Iacllcator IaciiCitea Sl'C·PIY·'A Mt pr ... aun Local 

src:-n-1u Pnann Iacllcator Iacllcatea 12 pnaaun to SPC·!•' Local 

sPC·Pl•114 Pn1nn Iacllcator Iaci1Cit .. t2 pnann to SPC•'f•' Local 

SI'C-PI•214 Pnaaun lacllcator Iacllcat .. SI'C·PIY·l aat pn•n:-' SPC-PCY•l4 

SPC-n-u Pnaaun IacllCitor Iacllcate• Pacltiac C:oolut pr ... nn Local 
troa PUKP-11 

sPC-n-25 Pnann lllclloator Pacltiac C:oolut JUactb. pnann troa Local 
troa PUJIP-U 

SI'C-PSl.-27 Pn•nn S.Ucb Aohatea low pecltiac coolut pl'lllllft Local 
tor l'UXP·U 

SI'C-P:IL-28 ,,.. ... ,.. an tell Actuate• low pecltiac coolut pl'laaun 
for PUXP•11 

Local 

SPC-as-u-5 llaDcl SwUoll C:1oaa/Opn onricla nitcb tor SPC-U SPC·PIL-' 
coatrol circuit wlllcb aotuatu alan 
011 SPC·PIL-' 
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'r7Pe t !!l!t •!!!!! 
lo111'1loa 'ruM 0.5000 pale 

C:ap111•1'7 'filM 0.500 Pile 

C:1plllai'J 'ruM 0.500 pale 
Joal'cloa 'ruM 0.1000 ,. •• 
Joul'clca 'ruM 0.1000 pale 

lolll'clo11 'hM 0.1000 pale 

loul'cloll 'filM 0.1000 pale 

Joal'lloll 'hM 0.1000 pala 

Joul'clo11 'ruM 0.500 pale 
Jolll'llo11 'ruM 0.200 pale 

Joal'clca 'filM ().)0 Pile 

Joul'clo11 'ruM 0.)0 pale 

Later Later 

Later Later · 

Selector 1/A 

Ola!l!!t •!!!e 
0.5000 Pile 

0.500 pale 

0.500 pale 

0.1000 Pile 

0.1000 Pile 

0.1000 pale 

0.1000 Pile 

0.1000 pale 

0.500 Pile 

0.200 pale 

0.)0 pele 

0.)0 pele 

La til' 

La ttl' 

1/A 

SetJ!Obt 

1/A 

1/A 

1/A 

1/A 

1/A 

1/A 

1/A 

1/A 

1/A 

1/A 

1/A 

1/A 

Later 

Later 

1/A 



�ntltlcaUon Q!ser!Jlt1on 

SfC.HS-18-5 HIR1 Switch 

�).5 ..,.., Switch 

For ACS Dnln Do��n 
RC·LI·lOOA Lewl 
(Follll11y Irdlc:ator 

SfC-22·2) 

RC-ut-100/SPC-m-u Lew1 Recorder 
(For.lly 
SI'C..f'R-�-1,) 

RC-l.I-100 Lewl Indlc:ator 
(Foz-elly 
SI'C-Pl-22-1) 

·� o \l.(l(lt'OJ 
Jnstn.MhUon ard Controls 

Ft.net1on Location 

Close/Open owride switch ror SI'C·lB Sf'C.AC.·) 
control clrcult whlch ect._.tes alara 
on SPC-AC.-3 

Close/Open owrlde switch tor SI'C.P-3 SI'C-fN.·) 
control c:lrcult llhkh controls elera 
on Sf'C.AC.·) 

Indlc:ate RCS Wlter 1ew1 cl.Jrlng drain 
dow! condition. 

SI'C-fN.-) 

Record lewl ot RCS cl.Jrlng dnln 
dolln 

Sf'C.M-) 

Irdlc:ate RCS Wlter lew1 during dnln 
down 

SPC-AC.-1 

- » -

- Tm! l!:e! "9! OutzMJt l!!r@ �lnt 

Selector N/A ten. "'" 

Selector HIA MIA "'" 

M1111-ter lo-� -.to 0-Q) tn:t.s 
or •tar 

NIA 

Strip Ctwrt lo-� -*:/ �1000 pa1g/ MIA 
�� � G-!IQJ ps1g 

M!Us-ter 1�50 -.to 0-Q) J.nc:tes IVA 
of ..Ur I ' I 

Revision 1 



!!.!!!!..!oWihd .I.MW!elatora allel Cooop�ater Iap�ata 

Paul lloat .. .1.11A1111Clatora 
.I. lana larlallle 

Unttflcatln ... ..,... larhlll•t Vatu- 111fll tow .!!!!!! ..!!!e.. !!!!! 
I!'C-t.l.l.-lJl a:PC·f-1 low le'lel, " 1/.1. 2t,r SJ'C-LSL-lJ 0.1� a:PC-1 

SJ'C-t.l.l.-112 �-1 low 1e'lel, " 1/.1. 21" I!'C-t&-lJ 0.1� SJ'C-' 
. 

lllC-t.I.I.-1Cl lllC-t-1 low le'fel, " 1/.1. 2t,r SJ'C-LSL-lC 0.1� IPC·l 

SJ'C-t.I.I.-1C2 SJ'C-f-1 low lnel, " 1/.1. 2t,r SPC·t&-lC ().� uc-' 

SJ'C-t.tU-3.1.1 a:PC�·'· liJ/low lenl, " 112" '5" SJ'C-1.111111-'.1. 0.1� SPC-1 

SJ'C-�,.1.2 !PC�·,, liJ/low liYil, " � '5" aPC-1.111111-,... 0.1� SPC·' 

SJ'C-w.J-»1 &PC�·'· liJ/low leYel, " 82,r '5" SPC·tat.L-» 0.1� BPC-1 

8PC-w.l•'l2 BPC·t·'· liJ/low leYel, " 82,r '5" lllC-taLL-» 0.1� SJ'C., 

lllC-t.W.-'.1.1 aPC-t-,, low leYel, " 1/.1. '5" SJ'C-t.aiJ,o , ... 0.1� RC-1 

SJ'C-t.W.-'.1.2 aPe�·'· low lnel, " 1/.1. '5" SPC-t.aiJ,o , ... 0.1� SJ'C-' 

lllC-t.W.-,11 SJ'C-f-,, low 1nel, " 1/.1. '5" BPC-t.aiJ,o ,. 0.1� BPC-1 

ue-t.W.-,12 SPC-t·'· low lnel, " 1/.1. '5" SJ'C-t.aiJ,o ,. 0.1� I!'C-' 

ISIC-t.I.IIJ..4-1 �-4 liJ/low t..,.ntvre, ., 170 150 SI'C•m.-4 ().� SJ'C-1 

I!'C-!.I.IU.-4-2 ISIC-t-4 liJ/low t..,.retvra, •r 110 150 lllC-m.-4 ().� ue-' 

SJ'C-I..I.J.4.1 BPC-t-4 low 1n•l• " 1/l '7" SI'C•tBIIL-4 0.1� SPC-1 

I!'C-I..I.J.4.2 SI'C•t-4 low lnel, " 1/.1. m aPC-taiiL-4 0.1� &PC-' 

SJ'C-w.4-1 BPC-f-4 b1 leftl, " 96" 1/l SPC·Lalt-4 0.1� IIPC•l 

- "' -

(;). 



!!!!:!..! (Coat '4) 

Paul aoat .. AIIIIIIDCtatore aNI Coe!!ter IDet• 

Paaal aCNat .. luuaotatore 
AlaN Yariallla 

t .. atlfteatloa • ...,.,... Yariallla1 Ualta I!Jr-'l.ow !!!.!!!. ..!!!I!... !!!!! 
ai'C-L.d4-2 SIC•f .. bi 1aYal1 • 96. 1/A src-LSIII.-4 G-1� src-' 
SI'C-DPAR·10A·1 aPC/IC 41tfaNiltlal pNNIIN, paid ·� -� are-�lOA !.1000 pat4 IIPC•l 

aPC·llPAR-lOo\·2 IIPC/JC 41ttanaUal preanN, pa14 ·� -� arc-DPS-lOA !.1000 ,. •• arc-' 
ai'C-DrAB• lOl-l arc pNH11N/Mtpo11lt ·� -� src-�101 !.1000 ,. .. IIPC•1 

41ffaNIItta1 pN .. IIN1 pa14 

src-DPAII•101-2 src prea.ure/aatpo1at ·� -� arc-DPS-101 !.1000 pa14 SJIC•) 
41tfaNilUa1 pre .. ure, pal4 

arc-PAL-11·1 Low arc eUropa pNNIIN, pale 1/A 225 arc-ra-n G-500 pale arc-1 

src-rAL-11·2 Low arc llitrocaa preanre, pale 1/A 225 llrc•P&-11 G-500 pale SJIC., 
src-11.·'71·1 aPC-Y71 Ya1Ya poaltloa 1/l 1/A aPC-zs-'71 1/A IIPC-1 

aPC-11.·71·2 IIPC·Y71 YalYa poaltloa 1/A 1/A arc-zs-11 1/A IIPC-) 

src-JAR-15-1 llell 111 trocaa now 20,000 1/A 
acn 

IIPC-JIII.15 G-10"110 SJIC-1 

src-JAR-15-2 llcll utrocaa now 20,000 1/A 
IICJII 

are-ra-15 G-10"110 IPC-) 

SPC-PAL-2'7 Low ,,. ... ,. P·U packlal coo1aat 1/A (Later) aPC-NL-2'7 (Later) src-' 

IIPC-PAL-� Le�t� preanre P·ll packlal eoolut 1/A (La tar) IIPC·fiL-28 (Later) arc., 

C•etar taet• 

loae 

_ , _  
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