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STANDBY REACTOR COOLANT PRESSURE CONTROL SYSTHI 

1.0 SYSTEM DESCRIPTION 

1.1 SUMMARY DESCRIPTION 

The Standby Reactor Coolant Pressure Control System IS used as a 
source of borated wate1· for makeup to the Reactor Coolant System. 
During recovery operations the SPC syst�m will be Isolated ftom the 
RCS. 

Makeup to the Charging Water Storage Tank. Is from the Borated Water 
Batchlng Tank. When level In the Charging Water Storage Tan• <CHST> 
reaches the to� �nd of the normal range, borated water 1t 35�1-6000 
ppm boron 15 mixed and transferred under manua 1 control from t1.: 
Borated Water Batchlng Tank. until the Charging Hater Storage Tank. 
level is restored. 

The Charging water Storage Tan� can be recirculated thru the surge 
tanks to ensure the boron solution remains homogeneous. 
Recirculation Is accomplished by circulating water via SPC-P-lA. or 
SPC-P-IB through S?C-T-1, SPC-T-2. SPC-T-3 and throttling the 
discharge to SPC- T-4. 

The Standby Reactor Coolant Pressure Control System components are 
located In the new fuel stora-,�e cell on the 331' level and at the 
347' level of the Fue l Handling Building. 

The Standby Reactor Coolant Pressure Control System Is connected to 
the RC System through existing high pressure Injection piping on the 
�ak.ePp Pump Discharge Header. Loc�ed-closed Isolation valves are 
provided to �nsure the makeup pumps do not discharge to the Standby 
Pressure Control System. 

The surge tank levels may be maintained manually by supplying borated 
�ater to the system through elthPr of two redundant Charging Pumps. 
These pumps take suction from the Charging Hater Storage Tank. 
<SPC- T-4>. and discharge to the outlet line from the surge tank 
nearest the Reactor Coolant System. 

During defuellng operations with th� reactor vessel head ramoved, the 
SPC system will be used as a source of make-up water to the reactor 
conlant system. Make-up could be required due to normal defuellng 
operations <sampling, evaporation>. or during a loss of coolant 
accident. 

· 0330z I.C 
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Burns and Roe Inc. drawing M022. Flo� Diagram Standby RC Pressure 
Control System. 

ECA-3221-84-0007. Removal of the SPC N: System from the Unit 2 Fuel 
Handling Building. 

S-ECM 1318. Rev. 0 RCS Level Alarm on Control Panel S?C-PNL-3. 

ECM-1161, Revs. 0. 1 t. 2 I I F  Level Cor.trol System. 

ECA-3221-84-001/, Nitrogen System �lodlflcatlons for the Oefuellng 
Hater Cleanup System. 

DETAILED SYSTEM DESCRIP TION 

Standby Pressure Control Surge Tanks, SPC-T-1 .hrough T-J 

Three Surge Tanks < Table 1> are arranged In series at elev. 331' In 
the new fuel storage cell to provide for makeup to the RC System. 
The tanks have a capacity of 900 gallons each, ana ar� rated at 2735 
pslg and 300°F. The tanks are ASHE Section III. Clas ; 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 accommodate the level transmitters. 

1.3.2 Charging Pumps. SPC-P-lA. SPC-P-lB 

Two 40 gpm positive displacement Charging Pumps < Table 2> take a 
suction on the Charging Water Storage Tank, and as selected. t ransfer 
either 40 or 80 gpm of 160•F water into the surge line downstream of 
Surge Tank SPC-T -1 . Both oumps are 1 OC-' ted at e 1 ev. 331 ' In the F•1e 1 

Handl'ng Building and are 480'1, 3 Phase. 60Hz. powered from �ICC 
2-32A <SPC-P-lA) and MCC 2-4�A CSPC-P-lB>. 

Each pump Is protected from the potential effects of an overpressur� 
condition by a backpressure - compensated relief valve set at 600 
pslg on the discharge. and a th�rmal relief valve set at 80 psi on 
the suction. The pump discharge relief valve relieves to the suction 
line and the suction relief valve relieves to a 55 gallon drum open 
to the atmosphere. This arrangemert minimizes the potential for 
liquid discharge. 

Each Charging Pump Is also provided with a self-contai�ed primary 
packing cooll1g system. A packing cooling pump c:able 3> supplies 
demineralized water from a tank to the zone between the high pres;•Jre 
and low pressure packing of the cylinder-;. and .-eturn s the water to 
the cooling tank. 



1.3.3 Charging Hater Storage Tank. SPC- T-4 
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The Charging Water Storage Tan� <Table 4) is a 5100 gallon capacity 
tank located on the 347' elevation of the Fuel Handling Building. It 
serves as a holdup point f•·om which the 40 gpm Charging Pumps 
transfer borated water to the RCS. The tank Is provided with 
e�ternal strip heaters totaling 113.� KH t�at maintain tank water 
temperature at 160°F for degasiflcatlon purposes. The heaters are 
powered from USS 2-45. and are 480V, 3 Phase, 60Hz. Since the tan� 
Is at an elevated temperature, It Is Insulated with 2� of Insulation. 

In addition to supplying a holdup volun•� sening the pumps, the tank 
has provision for a continuous spray from the coruclned charging pump 
discharge header so that spray may be actuated for degasiflcatlon 
whenever a charging pump Is operating. During normal SPC system 
standby operations. recirculation Is not conducted for 
degasslflcatlon purposes. 

1.3.4 Borated Hater Batchlng Tank. SPC-T-5 

The Borated Hater Batching Tank < Table S> is located on the 347' 
level of the Fuel Handling Suildlng. It provides for batch miYing of 
boric acid and demineralized water <SOO gallon batches>. 

The Borated Hater Batchlng Tan� is a 6 32 gallon. austenitic stainless 
steel tank with a hinged cover for boric acid addition. The maximum 
useful volume Lf the tan� Is 500 gallons. The tank has an internal 
level gauge wit� 10 gallon graduations up to 500 gallons. The tank 
Is provided with three IS KH heaters. powered from MCC 2-32A. which 
are manually energized to heat thv water to aid in dissolving the 
boric acid. The tank is filled with demineralized �ater at 
approximately 20 gpm using hoses from the Cask Cleaning Station on 
the 347' level In the FHB. To enhance the batcn mixing process. a 
motor opera ted mixer Is prov Ided. The mher 1; powered from MCC 
2-32A. and Is 480V, 3 phase. 60 Hz. 

1. 3.5 Borated Water Transfer Pu��PC-P-2 

The Borated Water Transfer Pump CTa�le 6> is located on the 347' 
level of the Fuel Handling Bul:ding, and I> used to transfer borated 
water from the batchlng tank to the Charging Hater Storage Tank. The 
pump has a capacity of 50 gpm at a 35 foot discharge head. The 
Borated Hater Transfer Pump motor Is 480V. 3 phase. 60 Hz .. and is 
powered from MCC 2- 32A. 

1. 3. 6  Variable Charging Pump, SPC-P-1 

The Variable Charging Pump < Table 7> Is located at el evation 331' In 
the fuel handling building. SPC-P-3 Is powered from Motor Control 
Center 2-42A. 

0330z LC 
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The pump Is protected from the potential effects of an overpressure 
condition by a discharge backpressure-r.ompensated relief valve set ilt 
600 pslg and a suction <thermal> relief valve set at 80 oslg. The 
suction relief valve relieves to a 55 g�llon drum open to the 
atmosphere. The pump dlschat"ge relief valve relieves to the suction 
line and then via the suction <thermal> relief valve, If it's 
setpolnt Is exceeded. to a 55 gallon drum open to the atmosp�erP. 
The variable charging pump will not normally be operated after the 
reactor vessel head has been removed. 

1.1 SYSTEM PERFORMANCE CHARACTERIST ICS 

Redundant instrumentation and controls ar� provioed for all essential 
components to ensure system reliability. System piping was designed 
In accordance with ANSI B3l.l. All system liquid piping is 
compatible with water at zoo•F and 6000 ppm boron. The design 
pressure is 600 pslg for the liquid system up to the tie- In Isolation 
check valves. and 1500 pslg from the two check valves to the tie-in 
point on the high pressure Injection lin�. 

Provision Is made for the addition of chemical, to the system. and 
sampling points are provided at the CHST outlet and the surge tank 
outlets. 

Hith the reactor vessel head removed, the SPC system will be isolated 
from the reactor cooiant system. If needed for make-uo to the RCS. a 
charging pump may be operated to transfer makeup water fr� charging 
water storage tank, SPC-T-4. 

1.5 SYSTEM ARRAN�EMEN T  

For the SPC system arrangement refer to Flow Diagram H022. Componen t  
locations are described also In section 1.3, Detailed System 
Description. 

1.6 INSTRUMENTATION AND CONTROL 

System Instrumentation and controls are listed In Table 8 and panel 
mounted annunciators are listed In Table 9. 

Three panels are provided for controls and Indication. One panel. 
SPC-PNL-1, contains local controls near the surge tanks at elevation 
3 31 • In the fue 1 hand 11 ng bu 11 d Ing. The second pane 1 . SPC-PNL-2. 
contains local controls for the borated water batching tan� and 
transfer pump at the 347' level. The third panel. SPC-PNL-J. Is 
located In the CCltrol room. and contains the remote instrumentation, 
and cont,.ols. 

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



1.6. 1 Surge Tank>. SPC-T-1. 2. & 3 

a> SPC-T-1 
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SPC-T-1 has two dlffer�ntlal-pressure level transmltt��s 
<SPC-L IT-lA & 6) each .providlng local and remote lndlcdtlon. In 
addition. one level transmitter < tB> provides local and remote 
low level alarms. and an interlock to close cutlet valve SPC-V71 
on low level. A conductivity type level element Is also located 
at the low level setpolnt to close outlet valve SPC-V71 and to 
actuate local and remote low level alarms. 

b> SPC-T-2 

SPC-T-2 has two level transmitters <SPC-LIT-2A & B> for local 
and remote Indication only. 

c> S?C-T-3 

SPC-T-3 has two level transmitters, <SPC-LIT-3A & B> each of 
which provides local and remote Indication. high level charging 
pumr stop signal, local and remote high-high level alarm, low 
lev�l charging pump start signal, and local and remote low-low 
l�vpl alarm and backup charging pump start signal. In addition, 
the A" Instrument loop provides the high and low level cycling 
control signal for the 'Jarlable Charging Pump SPC-P-3. 

1.6.2 Va�lable Charging Pump SPC-P- 3 

The variable charging pu�p will not operate at var1able speeos as 
originally designed. The pump will not be run while the Reactor 
Vessel head is removed. The preoperatloMl control signal to SPC-P-3 
was removed when SPC-LIC-3A was removed from the SPC ;ystem and 
retagg�d RC-LIC-102. for use with the IIF Level Control System. The 
variable charging pump Is not required to be operational for normal 
standby operation. 

The pump has start and stop pushbuttons and Indicating lights on 
SPC-PHL-1 and 3. The pump shuts off automati:ally on high level In 
SPC- T-3 or low-low levP. I in SPC-T-4, the Cllargi'"lq Hater Storage 
Tank. The pump can be shut off using an "overrl�e" control switch 
which Is located and alarmed on SPC-PNL-3. 

There Is local suction and Jl�charge pressure indication, and local 
and remote discharge flow Indication. 

1 . 6. 3  Charging Pum�PC-P�-� � 

Hlth the SPC system In standby. the charging pumps are normally "OFF" 
and are only operated using manual control for infreGuent operations 
such as to refill SPC-T-3. 

0331); 
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Each pump has s tart and stop push�ut tons with Indicating lights on 
panels SPC-�NL-1 and SPC-PNL-3. The pumps 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 Is local pressure lndtcation at the dtscharge of either pu�p. 
and local and remote flow Indication In the common lin� to the surge 
tanks. The pumps share a common suction pressure Indication with the 
VCP. 

The charging pum�s each have an Integral packing cooling system with 
a cooling pump, flow me ter. pressure gage, and pressure switch. The 
cooling pump Is started au tomatically when the charging pump ;tarts. 
Since the charging pumps can run without cooling water for an 
extended period of time the cooling water pressure switch only 
provides a rontrol room alarm on low pressure. 

The packing cooling tanks must be fllled manually. Filling, If 
required, should be lnlti�ted a t  l/4 full. refilling to the 3/4 
mark. Cooling water flow I; adjusted manually to meet pump 
requirements. Heat Is dissipated to the air. and no eKternal cooling 
water Is required. 

1.6.4 Charging Hater Storage Tank SPC-T-4 

The storage tank has temperature instrumentation -hlch provides local 
and remote Indication and combined hlg�/low temperature alarms. A 
temperature controller and a local on/off handswltch provide 
automatic control of the strip heaters mounted on the tant... The 
heaters will shut off au tomatically on low level <371> in SPC-T-4. 

Level Instrumentation provides local and remote Indication. and local 
and ren�te high and low level alarms. SPC-LSLL-4A will stop pumps 
SPC-P-1A&3 when the level in SPC-T-4 reaches a level of 31 of tank 
�apaclty. SPC-LSLL-48 will s too pump SPC-P-18 at 24" In SPC-T-4. 

The tank also has a local flow Indicator In the vent line �lscharge 
path. The tank Is protected from overpressJre by relief valve 
SPC-R-12. 

1.6.5 Borated Hat_er Batchlng Tank. SPC-"-5 and Transfer Pump. SPC-P-2 

All controls and indications associated with the Batchlng Tank and 
Transfer Pump are local. The control switches are mounted on panel 
SPC-P-2. 

The Batchlng Tank Is provided with a manually ooerated mixer and 
three manually operated 15 KH hea ters. Temper�ture Indication for 
the batchlng tanK Is orovlded locally. The tan� also has an Internal 
0-500 gallon level Indication 

Q330� LC 
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The Borated �ater Transfer Pump Is manually operated. Indicating 
lights are provided on the loca l  control panel. A discharge pressure 
gau;e Is provided. 

I . 6. 6 RC and SPC Pres sure .,nd Oi fferen t I a I Pres sure 

Local and re1110te RC pressure is available from the decay hedt re1110val 
system betwee� OH-V3 and the RB penetration. Local SPC S/Stem 
pressure Is available at SPC-Pl-14 <Heise Gauge>. located ne<t to 
SPC-PNL-1. Remot� SPC System Pressure. with SPC-V- 71 open. Is 
avallaole In th� Control Room at SPC-PNL-3. 

Reactor coolant pressure at the OHR system is compared to SPC system 
pressure. and the differential pressure Is disolayed on SPC-PNL-3. 
Local and remote alarms are provided for high alfferentlal pressure 
in either direction. 

The SPC actual system pressure is compared to the destreo pressure 
set In either of the two pressure reducing control loops. A 
handswltch on SPC-PNL- 3 Is u sed to select the operating control loop 
for thts comparison. Local and r emote alarms are provid�d for a high 
differentia l. in either direction. between desired and actual system 
nressure. rnese alarms will be di sabled for the remainder of the 
qecove•/ Program wnile the RCS is open to atmosphere and not capable 
of being preS)w'iZ�d. 

During RCS dra i n down the SP( system Wlii uvt !;c !�-:c� :.:: �0 �ht' 

RCS. The SPC will te used only ai a makeup source for tne RCS. 
However. SPC Instrumentation will be used as follows: 

RCS level I ndicat i on will be provided using SPC instrument 
string SPC-t2 oy changing r�nge module SPC-PI- 22-2 located on 
SPC-Ptll-3 and retaq to RC-LI-IOOA. Readout will cnange from 
•pslg" to "inches of water·. Recorder SPC-PR-22/SPC-PR-15 
located on SPC-P ill-3 will be retagged ·? RC-LR-100/SPC-PR-15 4nO 
the multloller will be on the ·,6. scale. Indicator SPC-PI-22-1 
l ocated on SPC-PIIl- 1 will be retagged to RC-LI-100.dnd the 
Indicator scale will read "0-600 Inche s of water' . A reference 
leg e.( ISt> fr(iiTI the pressure tao down sueam of nitrogen system 
valve NH-VISO to RC-L l-100 and RC-L!-101 to subtract the reactor 
building pressure. The string can be restored to Its original 
conflqurdtion by electrlcall; r�connectlng the SPC pressure 
transmitter. SPC-LIC- 3A was retaggeo RC-LlC-102 and Is used In 
the IIf level control system . 

1.6.8 Surge Tank Ou �.!.H .. �v� SPC-1/71 

!lOTE The normal po'iitlon for SPC-IJ-71 i-; "closed ' during the standby 
mode of operation . Tt1e following pa r ag raphs are being retained 
•or Information only. 
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The outlet val:e 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 may travel to the fully open or 
shut position automatically. However. should th� control relays 
fall, the va lve can be ooerated by noldlng either control switch 
until valve travel Is comolet�d. as Indicated by position lights on 
either panel. 

The valve Is interlocked, as described previously, with two tow level 
signals from SPC- T-1. to close before the tank drains. to rrevent 
nitrogen Injection into the primary system. Should this occur. the 
valve can oe opened by holding either control switch in the open 
position. · 

A limit switch on the valve provides local and remote alarms wnenever 
the valve Is In an abnormal position <i.e. not fully open> Note 
that If the valve is shut by a low level signal from SPC-T-1, this 
alarm is to be e�pected and does not indicate a fault. Also. during 
defueling operations. SPC-V-71 will normally be kept close� which 
puts the SPC system In a standby mode of operation. 

1. 6.9 SPC Fluid System 

The cnarglng water storage tank Is orotected by relief SPC-R l2. set 
at 75 pslg. Charging pumps SPC-P-1A, 18, & 3 are protected by 600 
pslg rei•efs SPC-RlA, 16 and 8 on the discharge. and 80 pslg thermal 
reliefs SPC-R2A, 26, and 9 on the suction. 

Two relief valves are located In the surge line to the reactor 
coolant system. IJalve SPC-R7 Is set at 600 pslg for SPC system 
protection. ValvP SPC-R14, set at 125 pslg., Is used when the mini 
decay neat removal system is In operation. by locking open the 
Isolation valve SPC-IJ17. 

1.7 SYSTEM I NTERFACES 

The SPC system interfaces with the following systems. 

1.7.1 Makeur and Purification 

The means by which the SPC system connects to the Reactor Coolant 
System. 

1.7.: Demineralized Hater 

Used to makeup water to the SPC system thru the SPC batchlng tank 
SPC-T-5. Also used to fill the oacklng cooling tanhs. 

1.7. 3 �clflCe of Plant Electrica!...;_�!..�-2-32�_,_ MCC-2-42A, ��<!_USS 2-�5 

Provides oower to pumps. valves. and SPC-T-4 tank heaters. 



1.7.4 Temporary Nuclear Sampling System 

Allows sampling of the SPC S�stem. 

1.7.5 Defuellng Hater Cleanup SvsJem 
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SPC-T-4 will supply the OhCS Sy'.item with a ;ource of Reactor Coolant 
grade. b0rated water. 

1.7. 6 I IF 

Internals Indexing Fl�ture water level Is provided In the control 
room on SPC-PNL-3. 

• 330;: L: · 
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There I s  no e�ternal level Indication for the Borated Hater Batch\ng 
Tank. 71le water level mist be determined visually so that the tank 
Is not emptied with the heater s energized or the Borated Hater 
Transfer Pump running. 

Do not attempt to operate the Charging Pumps or the IJCP with t'le 
suction or discharge valves closed. 

Piping from the CHST to the Charging Pumps may be hot <due to heating 
In the CHST> and could present a burn hazard. <Piping from BHB T to 
CHST Is Insulated>. 

Makeup pumps MU-P-lA/16/lC must have their breakers racked out and 
discharge �alve s closed at all times to ensure the system i s  not 
Inadvertently pressurized due to Makeup Pump oceratlon. 

The CHST must be manuallv vented. and transfer flow verified when 
operating the borated waier transfer pump to avoid rufi�lng the pu�p 
at shutoff head. 

SPC-V-17 must be open to SPC-R14 during Mini-Decay Heat qemoval Mode 
of Oper·atlon. 

'330;: .. c 



3.0 OPERATION 

3.1 INITIAL F ILL 
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Prerequisites to Initial fill include the availability of 
approximately 6600 gallons of demineralized water and suffici�nt 
boric acid powder to oring the deminerall:ed water to a borated level 
of 3500 to 6000 opm. 

The demineralized water and boric acid a•·e ml�ed In the Borated Hater 
Batchlng Tank In 500 gallon. 3500- 600C ppm catches. Appro�lmately 14 
batches are required. 

The batchlng tank. I s  filled with water and heated before dddlng the 
boric acid. to reduc� the dissolving time. Th� acid I s  added and 
mixed. and the solution is transferred to the CWST u sing the Borated 
Water Transfer Pump. The CHST i s  filled to approximately 3000 
gallons. The CHST heaters are then energized. and filling continues 
to approximately 4500 gallons. 

The charging pump s are filled and vented. and the surge tank s are 
filled through SPC-V71 by operation of a charging pump. Charging 
continues until SPC- T- 3 I s  appro�imately 3/4 full. The CHST i s  
refilled with borated water to approclmately 4500 gallons. Manual 
venting of the CHST is  required during filling. 

3.2 STARTUP 

This section i s  not applicable to the SPC system. Hlth the S�C 
sy stem filled. !t Is ready for operation. No startuo I s  required. 

3.3 NORMAL OPERA TION 

The normal·mode of operation for the SPC system. with the RCS 
depre ssurized. I s  stand-by. In stand-by. the SPC system i s  
maintained by maintaining SPC-T-4 with qcs grade make-up water at the 
proper level. The SPC sy�tem �Ill oe i�olated frcm tne RCS and will 
only be used for Infrequent RCS ma�e-up or for e�ergency additions to 
the RCS. 

3.4 SHUTDOWN 

SPC- T-5 �hould be drained or It; content s pumped to SPC-T-4. 

The charging water storage tank heaters should be secured. 

3.5 DRAINING 

Draining of the SPC system Is not anticipated until all fuel ha s been 
removed from the reactor vessel. Hhen draining i s  �equired. the 
system will like ly be drained to a HDL system tank and handled as 
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processed water. The final disposition of TM I-2 processed water has 
not been determined as of yet. 

3.6 REFILLING 

The appropriate section; of section 3.1, Initial fill. apply to 
refilling the SPC system. 

3.7 INFREQUENT OPERATION 

Periodic recirculation and sampling are conducted to ensure tne 
quality of the water In the SPC system. 

3.8 TRANSIENT OPERA TIONS 

Transient operation of the SPC system Is Included In sections 4.1 
<Casualty Events> and 4.2 <Design features to mitigate effects of 
casualty events>. 

0330z LC 
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4.0 CASUAL TY EVENTS AND RECOVERY PROCEQURE� 

4.1 CASUALTY EVENTS  

4.1.1 Loss of SPC Pumps 

4.1.2 

4.1. 3 

4. 1.4 

4. 1.5 

For routine makeup to the RCS. the loss of a sing le  charging pump 
wou ld llm lt  the makeup rate to appro•lmate ly 40 gpm. The l oss of 
both charging pumps wou ld require using an a l ternate make-up source. 
There are a lternlte methods of makeup to th� RCS. such that loss of 
a l l  SPC Injection �opabl llty wou ld not adverse ly affect nuc lear 
safety. 

During a lo;s of Coolant Accident. C\ssumlng the SPC pumps are · 

Inoperable. an alternate makeup source <BHST> wou ld be used for 
makeup to the RCS. 

Loss of Leve l Indlc��lon 

The loss of leve l Indication In SPC-T-4 could resu lt In the heat 
tracing In SPC- T-4 being deenerglzed and/or the loss of the charging 
oumps. Hlth a l ternate borated water supplies available. a loss of 
leve l Indication wil l 10t affect nuc l�ar safety. 

Va lve Ma l functions 

Tc render the SPC system Incapab le  of performing Its Intended 
function of Injecting makeup water into the RCS. a va lve would have 
to be fai led In the c losed position b locking the injection f lowpath. 
Between SPC- T-4 and the RCS. there are manua l ly and notor operated 
valves. The va l ve<s> wou ld have to be stuck c l osed or c l osed with 
the s tem<s> broken. In this ln;tance. the SPC system wou ld be 
inoperable and an a lternate source of borated water �ou ld be required 
for RCS makeup. Va lve repairs or rep lacements wou l d  be required to 
return the SPC system to operation. 

System Leakage and Ruptures 

The SPC system cou ld e�perience system leakage or component 
ruptures. The most like ly cause would be a load drop during crane 
operations. This casua lty event wou ld render the SPC system 
Inoperab le  unti l repairs cou l d  be performed. A l ternate makeup 
sources are avai lab le for RCS makeup. 

Loss of El ectricat_Power 

This wou ld resu lt In the loss of oumos SPC-P- lA/ 16. Ha�eup to the 
RCS could be performed usinq an a lternate makeup source .. 
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4.1.6 Abnormal Chemlstrv 
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The SPC system <SPC-T-4> is sampled once a week to determine the 
water quality. Should any �arameter oe outside the soecified limits. 
the SPC system would not be used a$ a source of makeup to the RCS. 
If this should occur, the Chemistry would be adjusted and the system 
returned to normal stanoby operation. 

4.2 DESIGN FEATUxES TO M IT IGATE EFFECTS OF CASUALTY EVENTS 

A design feature provided to mitigate the effects of casualty events 
Is the Instrumentation and alarms provided for the SPC system on 
control panel SPC-PNL-3 located In the control room. Each a!Mm has 
a fcrmallzed response procedure which the control room ooerators use 
to ensure prompt lmmeJiate and follow-up actions are carried out. 
Panel mounted annunciators are listed In Table 9. 

Other features Include the use of redundent charging pumps and 
Instrumentation strings using two loops <loop A/loop B>. 

4. 3 RECOVERY PROCEDURES 

The only credible event that could affect personnel safety would be a 
leak In SPC-T--l causing moderately hot water to burn those nearby. 
Tr� recovery approach to restore the system to a Safe Condlrlon would 
be to Isolate the leak, repair the brea�. and restore SPC-T-' to a 
normal level. maintaining proper water chemistry. 

•)330z LC 
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5.0 MA INTENANCE 

5.1 CORRECTIVE MAINTENANCE 

There are no special tools or equipmen t necessary to main tain the SPC 
system. Replacemen t of Individual componen ts Is done using 
rPplacemen t-ln-klnd parts only. Retesting of the system is conducted 
following part replacemen t and generally consists of an ooeratlonal 
check or leak check. depending upon the specific repair performed. 

5.2 PREVENTIVE �tAINTENANCE 

The maintenance depar tmen t performs periodic calibration checks on 
various Installed Instrumen ts to verify Instrumen t performance. 
H TX-508 lists the affected Instruments and their data sheets. 

5.3 SURVEILLANCE AND I N-SERV ICE INSPECTION 

The following surveillance procedures are performed on the SPC system 
to ln>ure compliance with the THI-2 technical specifications. A 
sunvnary of each sur•teillance Is provided. 

5.3. 1 Surveillance 4 301-Sl . . .  Shif t and Dally Ch�cks 

. 5.3.2 

5.3. 3 

Once each shif t the control room operators verify the Changing Wa ter 
S torage Tank Wa ter Volume Is filled with a minimum of 2 300 qallol"s . 

Surveillance 4 301-WI/W2 . .  Weekly Surveillance Checks 

Once each week the boron concentration of the SPC system is checked 
to verify that the boron concentra tion Is be tween 3500-6000 porn. 

Surveillance 430 3-H4 Boron Injection Syste� Valve Lineup 
Verifica tion 

A t  leas t once per 31 days. valves In the flowpa th be tween the SPC 
system and the RCS are checked to verify that that are In their 
correc t position. 
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6.0 rEST ING 
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Testing of the SPC system would be required following corrective 
maintenance or system modifications. The two cases will be addressed 
separately. 

6.1 TES T ING FOLLOW ING S)STEM MOD I F ICA T ION 

Following field wo�k associated with an approved ECM or ECA. testing 
wlll be In accordance with the approved change mc:Jiflcatlon or In 
accordance with the requirements as specified by the Startup and Test 
Manager. Testing shall ensure that system design, per flow diagram 
M022, Is not compromised. 

6.2 TEST IIIG FOLLOW ING CORRECT IVE MAIIcTP!.',tiCE 

Following any corrective maintenance on the SPC system. testing will 
be In accordance with the requirements stated on the work request 
authorization. In the case of a work request authorization. the 
testing Is specified by the unit work Instruction preparer and 
approved by the )ystem Cognizant Plant Engineer. Testing shall 
ensure that system performance Is not compromised. 
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7.0 HUMAN FACTORS 
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Human factors reviews are only performed to aid In the development of 
the system design. As such, this Is not an applicable subject for 
this revision of the SPC system description. 
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STANDBY PRESSURE CON TROL SURGE TANKS 

Identification 
Number Installed 
Manufacturer 
Capacity, gallons 
Initallatlon 
Outside Diameter � Height 
Shell Material 
Design Temperature, •F 
Design Pressure, pslg 
Corrosion Allowance. ln. 
Design Code 
Code S ta•np requIred 
Material Thickness 

SPC-T-1, SPC- T-2. SPC-T- 3 
Three 
Southwest Fabrication Co. 
900 
Vertical 
54.17" :( 166.55" 
Stainless Steel 
300 
2735 
None 
ASME I I I, Class 2 
"N .. 

3-118" 
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Pump Details 

Identification 
Number Installed 
Manufacturer 
Model No. 
Type 
Rated Speed, RPM 
Rated Capacity, GPM 
Rate Total Dynamic Head. pslg 
�PSH Required. psla 
Design Pressure. Casing, pslg 
Design Temperature. •F 
Lubricant/Coolant 

Motor Details 

Manufacturer 
Type 
Enclosure 
Rate HP 
Speed, RPM 
Lubricant, Coolant 
Power Requirements 

Power Source 

TABLE 2 

CHARGING PUMPS 

SPC-P-IA, �PC-P-18 
Two 
Gaulin Corp. 
NP18 
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Triplex Positive Displacement 
180 
40 GPM 
3010 
4.1 ps Ia 
4700 
250 
Oil/Hater <for seals> 

Louis Allis <Pacemaker> 
Induction <COG4C9> 
Open Drip Proof 
100 
1775 
Grease/Air 
asov. 3 Phase. 60Hz. 118 Amps 

<full load> 
SPC-P-lA, MCC 2-32A 
SPC-P-18, MCC 2-42A 
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Pump Details 

N�mber Installed 
Manufacturer 
Model No. 
Tyne 
Rated Speed, RPM 
Rated Capacity. GPM 
Rated Pressure. pslg 

Motor Details 

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

Power Source 
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i!\BLE 3 

CHARGING PUMP PACKING COOLING SUMP PUMP 

Two <one per unit> 
Eastern 
SD-11 Type 103 t. 104 
Stainless Steel Centrifugal 
3450 
6 GPM <max. at 7 psi head> 
20 psi <Max. at shutoff> 

Ohio Electric 
Split Phase Induction 
Totally E�closed 
0.20 
3450 
Grea�e/Alr 
115V. 1 Phase. 60 Hz. 3.2 Amps 

<full load> 
LPF-4C <Pump lA> 
LPF-40 <Pump 18) 
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Identification 
Manufacturer 
Capacity, gallon� 
Installation 
Outside Diameter & Height 
Shell Material 
Design Temperature. "F 
Design Pressure, pslg 
Corrosion Allowance. ln. 

Design Code 
Code Stamp required 
Mate .. lal Thickness. ln. 

Heater Details 

Capacity, KW 
Type 
Power Requirements 
Power Supply 

TABLE 4 

CHARG ING WATER S TORAGE TANK 

SPC-T-4 
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Progress Equipment Co . •  Inc. 
5110 total, (4185 Max. operating cap> 
Vertical 
8' 0.0. & 18' High 
SA-240 
250 
75 
None 

ASME Section I I I. Class 2 
"N" 
0.4375 

113.4 
Strip 
480V. 3 �hase. 60Hz 
uss 2-45 
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Identification 
Manufacturer 
Capacity. gallons 
Installation 
Outside Diameter t Height 
Shell Material 
Design Temperature. or 
Design Pressure. pslg 
Corrosion Allowance. ln. 
Design Code 
Material Thickness. ln. 

Heater Details 

Number Installed 
Manufacturer 
Model Number 
Type 
Capacity. KH. per heater 
Power Requirements 

Power Source 

Mixer Details 

Manufacturer 
Model No. 
Type 

Motor Details 

Manufacturer 
Type 
Enclosure 
Rated HP 
Speed. RPM 
Power Requirements 
Code 
Power Source 

TABLE 5 

BORA TED I�ATER BATCH ING TANK 

SPC-T-5 
Cf Air Preheater 
6 32 
Vertical 
60" O.D. & 72" High 
Stainless Steel 
200 
Atmospheric 
None 
None 
3116 

Three 
Emerson 
NTS-3150 
IIMierslon 
15 
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480V. 3 Phase. 60 Hz. Amps <full load> 
15 KH 
HCC 2-32A 

LFE Corooratlon 
RS- 3 
Cla111p on 

Duty Master 
p 
Totally enclosed 
112 
1140 
480V. 3 Phase. 60 Hz 
L 
MCC 2-32A 
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TABL E 6 

BORAT E D  HATER TRANS FER PUMP 

I dent I flcatlon 
Number Installed 
Manufacturer 
Type 
Rated Speed, RPM 
Rated Capacity, GPM 
Rated Total Dynamic Head. ft. 
NPSH. ft. 
Design Pressure, Casing, pslg 
Design Temperature, °F 
Lubricant/Coolant 
Min. flow Requirements. GPM 

Motor Details 

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

Power Source 

SPC-P-2 
One 
Ingersoll Rand 
40C 
1745 
so 
35 
3 
525 
350 
011/Air 
22 

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

MCC 2-32A 
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Identification 
Number Installed 
Manufacturer 
Model No. 
Type 

Max. Allowable Speed, RPM 
Rated speed. RPM 
Rated Capacity. GPM 
Rated Total Dynamic Head. ft. 
Required Inlet Pressure. pslg 

Design Pressure. Casing, pslg 
Design Temperature. •r 
Lubricant/Coolant 

Motor Details 

Manufacturer 
Type 
Rated HP 
Speed. RPM 
Lubricant/Coolant 
Power Requirements 

Power Source 

TABLU 

'/ARIABLE CHARGING PUI�P 

SPC-P- 3 
One 
Cat Pumps 
820 
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Positive Olsplacen.ent 

1200 
190 to 940 
2 to 10 
1000 
-8.5 at l40°F, oat l6o•r. 
�s at 165•F 
1001) 
180 
Oil/Air 

US Motors 
VEV-1- T F-GO 
7.5 
190 to 1575 
011/Air 
4BOV, 3 Phase. 60HZ 

MCC 2-42A 
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lnstC!I!!!:nUt I c:,, lt;d Conl..I:.Ols 

: .JU'l. 1 !.lt.U.lQ!l Dt:)CC!DL!On fiiD,Llll!l 1-Q, olllQJl 

···� 11$ 1� 01,02 Hard S .. ltCh On/Off control for SPC· P�1A SPC Panel I 

�PC H$ Ill Dl 04 Hand SwitCh On/Off control for SPC-P-lA SPC Panel l 

�•·•: liS IB 01,02 Hand S"ltCh On/Off control for SPC-P-18 SPC Panel I 

�1. 11� Ill 03,04 Hand S>oltCII On/Off control for SPC·P-IB SPC Panel l 

-•1. 115 J 01,02 Hand SwitCh On/Off control for SPC P J SPC p,,nel I 

-··· "=' l 01,04 Hano Switch On/Off contr·ol for SPC P 3 SPC Panel l 

"'.PI 1 .. Prt:�\ur� lndiC�tor IndiCate<> SI'C P lA di\CII.trte pre .. ,.ure Local 

IL PI Ill Pre�sure IndiCator Indicate" SPC P IB dl,.tllarge pre,.,.ure Local 

I' I It Po·e��ure lndiCJtor lndiCate" SPC P l dl�thllrge pre��ure tOCt\ I 

I'll I Pre�"urc lnOICo.ltOr lnd H:ate" chMglllq Pt.ot'IP" "ucllon to� tl 

Tran�m1tter pressure t. tran>mlt-:; Signal to SPC PI I 

.. H I Pre,. sure tnd tc.\tor lndiCat�" charg1n11 po.rnp's suction SPC P.lnel I 
pre,.>urc 

��� I Hand $" ItCh Select SPC P lA or IB a> the lead SPC-P;�nel l 

cnarg1ng po.rnp 

til ;� Level lnOIC.ltor lhel IndiCation of :iPC-T·l, and Input LOtti I 

Tran,m1ttcr to SPC-LI lA 

II ,. Lt:>.!l IndiCator JndiC�te> SPC·T·l level SPC Panel 3 

. '� l ! 1 18 Level Indi Cator Leve I IndiCation of SPC T I and Input lOC31 

Tr ansm1 tter to SPC ll IB 

"· ll 16 Leve 1 tnd ICator IndiCate� SPC T I 1cvel SPC Panul 3 

t't., l.;l til te1el s .. ttcn Actuate) JlMm) SPC·LAL IB I and 1B �. SPC Pan\: 1 I 
and ShutS SPC V71 

hill: lDIIIIL f!AOal: QuLIIIIL f!AD!II: 

r .. o Pushbuttons N/A N/A 

Two Pushbuttons N/A N/A 

Two Pushbuttons HIA HIA 

t .. o Pu�hbuHOn\ HIA HIA 

T .. o Pu�hbuHons N/A II/A 

f,.O PuSIIbullOn) N/A II/A 

Bourdon 0· 1000 P519 0 10�0 P\111 

Bourdon 0 1000 p)lq 0 1000 PSIII 

Bourdon 0·1001> PSig 0· ICIIO P$1q 

Bellow" 0 to lO P�l!l 10 to 50 tn.'ldt 

Hill 1 anlllt:tcr 1 0  to SO made o to 10 PSIII 

Selector II/A II/A 

TMin Ouphragm o to Ill 1 0  to �o malic 
ln . � 0 IOO:t 

H1ll1anmeter 10·50 made 0 IOO't 

Twin Diaphragm o to 111 10 to so made 
ln. � 0· 100'1'. 

Hl111 anrn.!ter 10·50 made 0 lOOt 

Solid )tate 10-SO made H/A 
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StW!OlJll. 
HIA 

N/A 

N/A 

II/A 

II/A 

ri/A 

N/A 

II/A 

II/A 

II/A 

HIA 

HIA 

N/A 

N/A 

tUA 

II/A 
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, J•:I!� li i,U IO!l _ D.btC!Pl!OO 
-• 1£ • .:: Le•el E l t111eOt 

. ···- l .>L tC levl:l Swllch 

:�! l i T  2A le.el lndiC.Jtor 
TrJn�mllter 

ll 1� level Indicator 

I l l  28 level IOd1C3lor 
Tr;,nsmllter 

., d 111 Levi! l lnd ICator 

... o l T 1� L e • e l  IndiCator 
Tran>o'111lter 

tl L l  J;, Level Ioo�eator 

,�,_ t �l 3� Lo- t e . e l  SwitCh 

I Sl"': !;. H1gll Level S"lltll 

. ,� lb 2 P�n St r i p  Chlrt 
lltcoro.,r 

i.. :.C. -� Lo .. Lo- Level 
S,;ltcn 

,., l ... tttt ... t t1 gl1 111gh L c . e l  
s .. Hcn 

' t r  lB t e •o•l Inotcator 
Tran�ll ter 

T� CCont ' d l  

l!lSl!.ll!lt.D.LAt�u�ConluJ :t 

--------�-��---------
Provides SPC-T-1 low level 10put to 
SPC-�Sl-IC 

llilliO!l 
Local 

Actuates ala� SPC lAl lCl & ICl on SPC P.1nel 
lo" le•el In SPC- T - 1  & c l oses SPC ·V71 

level IOOICat i OO of SPC-T 2 and IOPul lOC<Il 
to SPC-ll 2A 

Indlcat�� SPC·I 2 lt:vel SPC P�ncl 

Level lndtColt i On of SPC · T ·Z Local 

--URJ:_ 
E l ec t rode 

Input Rangt O�L��� 
N/A N/A 

SD No. Tl2 0 · 0 0 1  
ll e v .  2 • 
Poee ll of l8 

SfLPCUOt 
2l 1 0 .  

lnductton Relay N/A N/A N/A 

Twin D i aphragm 0 - 1 1 1  l n . WG  1 0  to 50 m.tdc H/A 
0 · 1 004 

H 1 1 1 1  anfi!Cter 

r .. 1 o  Diaphragm 

1 0  to 50 made O · I OO� 

11 · 1 1 1  1n.WG 1 0  to 5U ollildC II/A 
0 · 1 00, 

lOOICate� SPC T 2 level SPC PoUlt: 1 3 Hi l l  t anmeter 10 to 50 madt o too, ll/A 

level Indteauon of SPC T l and I nput lOC31 
to SPC· l l C ,  l l ,  LSHH, LSH. l $l l .  & 
LSL·lA 

Level lnOIC<!tlon of SPC T · l  SPC P"o11:l 

Start� SPC P · U  ( I f  leao p�l ano SPC Pdnel 
SPC·Pl on lo" l e v e l  10 SPC T - l  

Stop� SPC P - I A  on lllgh l .: . e l  111 SPC Pant:l 
SPC-T-l. CJCI.:s SPf P l 

Pro11de record of level� tn SPC T l SPC·P�nel 
Jnd SPC · T - 4  

Staru SPC P · l A  I I f  b_,tkup Pl""'' l on SPC P.tnel 
low-low level 111 SPC-T - l ,  .told actuate� 
al arms SPC·lAl lAI & lA2 

Actu.lle� ,Jiann SPC LAHH J A I  t. lA2 on SPC P�ncl 
nigh htgn le•el 10 SPC T l 

Level lfld i C H I On 01 SPC T l Mid tnpul lOColl 
to SPC l l ,  LSHH, lSH, lSL l t LSL 18 

T .. I n  Dl3phr.Jgm 

HI l l lanrneter 

Sol ld State 

Solid S t a t e  

E � t e r \ 1 n e  Angus 

fo•boro 

Sol td St.tte 

r .. tn D l. \phr1111m 

o to 1 1 1  
t o .  WG 

10 to 50 �de H1A 
0 · 1 00\ 

1 0  to so made O · I OO� II/A 

10 to 50 made H/A &n 

10 to 50 made II/A ]qJ, 

1� to 50 m.ldc o 100� Ill/. 

1 0  to 50 maoc N/A 57� 

10 l O  50 m.ldC II/A 71n. 

o to 1 1 1 
l n .  WG 

10 tO 50 IMdC II/A 
0 100" 

OllOz t C  
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Q.e)CC!gl!OO 
Leve l  Ind iCator 

LO� Level S�ltC» 

rit�h level Switch 

lO .. ·LO� level 
s .. ,tc» 

Hl�h Htgll lo!,el 
s .. \tcn 

H�no s .. l l c h  

ltJOd $�ItCh 

Le'cl IndiC.Iltng 
Tran,mttter 

L.,· . .: l  lnOICJtor 

l e , o: l  s .. �tc» 
Htgh, Lo� 

lo� Lo� le • .:l 
S•tlth 

lO" lO� Lt:<Cl 
$�ttCII 

lo!tl•Po:l"olture 
Elem.:nt 

To:mget3luro: 
lnC11CitlOr Cont r o l l e r  

T�-..np�rdtur" 
lti� ICJlOr 

Function 

I!alt_a t'ont ' d l  

IOSlr\I!!I!DlJliOO and CO!ItCo..l.s 

LQU1.i.gl) ,·yo� 
Level lodtcatiOD of SPC- T - 3  SPC - Panel l Hl l l iammeter 

Starts SPC · P · I B  ( I f  lead pump) on l ow SPC Panel 1 Solid State 
le�el 10 SPC-T l 

Stop� SPC P IB on lt1gl1 l e ;e l  111 SPC T - l  SPC-Pdn�l 

St�rt:. SPC P 18 I If bac�up p .. np) on 
lo .. · l o  .. l e . e l 111 SPC Tl , and actu&te> 
alarms SPC l�L 381 & lB2 

Aclu�tes a l 3MI SPC·LAHH Jill t. lll2 on 
high high level 111 SPC - T - 1 

Sl.trl/slOP coott rol for SPC P l 

Start/SlOP control for SPC P l 

Level lndltat 1on for SPC T 4 an.: lllllut 
to SPC- l l  4 ,  LSHL 4, and LSLl 4A 

Le•cl lndiCaliOII for SPC T - 4  

SPC T 4 lo .. le•el healer >hut off and 
high lo� level al"nms 

StOP> PUIIIll> SPC P-IA t.. l Oil SPC-T-4 
lo .. 1� .. e1 

StOP> P•r.lP SPC P IB Oil SPC· T -4 low 
level 

H.:J�urt:> tt;np . of .. aler 1 n  SPC - T 4 for 
1npul to $PC T I C  4 I and Tt 4 

Control:. hcdl�r for SPC I 4 

lruliCJle> SPC · T � temperature 

SPC-Panel 

SPC P 111cl 

$PC P.tn.: l 

SPC PAne l l 

lOColl 

SPC P.tncl 

SPC P�no!l 

SPC P.1111:1 

local 

Local 

$PC-Panel 

SPC·PJno:l 

S o l i d  Stale 

Fo•boro 

Sol ld Sute 

T..o Pu>llbullOII> 

f.,o PuShbutton� 

T .. lll D I IIPhr .t,.m 

Hi l l  I ollllnet.:r 

Sol 1 d Stlle 

Soltd St.He 

Diaphragm 

Dual T/C 

On tOrr 

Hl l l • Atlfneter 

ll:!Rll� M�l B4rul.: 

1 0  to 50 madr 0 - 1 00� 

1 0  to 50 �de N/A 

10 to •o made N/A 

10 to 50 made N/A 

10 to so made N/A 

HI/I N/A 

"'" N/A 

0 1 )9" IC  to su nude 

10 to so made O · IO�\ 

10 lO 50 �de N/A 

10 to so made 11/A 

2 . S  lo �5· WG N/A 

0 to JOO"f HVDC 

HVDC II/A 

10 to 50 made u 1oo•r 

SD No. 1220-001 
Rev. 2 • 
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icUIIU.Ot 

II/A 

624 

7�4 

H� 

7d' 

II/A 

,.,,., 

14/A 

11/4 

9b4 tne. 
17:( do!e . 

l:t 

2-I" WG 

II/A 

lt.O•F 

14/A 

OllOz lC 



1 h:Ul..l l "J.1 Ill.:! �ll.lll.l.QQ 
:. T!:H 4 Htgh Temperature 

SwitCh 

I lSI. ·1 lo .. Temperature 
s .. nch 

�'- t ,  --1 Converter 

.. �� P1!.1 4 Hand S .. ttch 

� • •  I (  s Flo" £1c!ment 

� : r !, F l o  .. lndiCaltn� 
Tr�n�ttter 

" " '  !.. no .. Con.ertcr 

� J !, Flow lndtCJtor 

.. J ., Hlnd S .. t tch 

• ,..# rund s .. nch 

"( H:.. "\ Hdtld S ,. l l  Cll 

l!al£ � ICont ' d l  

ln.s..l.ntEenWl.IIIU.OlLC� 

____ _f.Ul)C...,lu!,.Qnll------
S i gnal for $PC T 4 Htgh temp. �larm 
TAtiL-4 

Stgnal for SPC r 4 lo• t emp .  alarm 
TAHL 4 

L.ll�I!.O 
SPC Panel 

SPC·Panel 

�-
Sohd Sute 

Sol i d  Slate 

Inout Range MR.uUilll9l: 

10 to so made H/A 

10 to so made II/A 

so No. lZ20 001 
Rev. 2 • 
Page ll of lll 

s_C!RQJll� 

1 70•f 

ISO•F 

Converb SPC T 4 temper.lture stqnal for SPC-Panel 
Input to SPC T l  4 2, TSH-4 lnd TSL 4 

E/1 HVOC 10 to �0 made N/A 

On/Off cont ro 1 for H.:.n ..,,. f o• SPC · T -4 src Pane I 

Develop� dt ffer�nl tal  pro.:��. for charge Loc�l 
tng P<��� Ot�th,rqe Flo� HeJ�ur£�nt 
for tnput to SPC f i T - S  

Indtcatt!> chat 1111111 11<6111J' D •  .. charq., no .. Local 
t. Tranl>lllH S  S 1 g1�Jl to SPC f Y  S 

2 Po:.tlton N/A 
(HatnUtnedl 
wtlh lndtcaltng 
l i ghts 

On flee 

l w t n  O t a pllr.tgm 

0 to 100 GPI1 

o - J 1 2 . s·wc 

II/A 

0 l i 2 . S·� 

Ill �OII\IdC 
0 100-.. 

Converb flo .. '-l 911Jl for Ill Put t 0 $PC Panel Square llool 1 0  to SO made 10 to 50 �'d' 

SPC- F I  S 

IndiCate:. cl\i\rgtng PlfnP'> D l >CIIMge Flo• SPC-Panel H t l l  unmeter 10 lO SQ m.ldC 0 to 100 GPH 

On/Off control f o r  SPC T s H t • er 

On/Off cont ro 1 for SPC T s lleater 

00/0ff conl l o l  for S�C·i' 2 

SPC·Panel 2 2 Pos i t  ton 
(Halntatnc:dl 
wtlh lndlcattng 
l i ghts 

N/A 

$PC PolnCI 2 2 Pos1l ton II/A 
(Halntatncdl 
with Indt Cot l l llq 
l i ghts 

SPC P�no,;l 2 2 PO'> I t iOII N/A 
IHatnta tnedl· 
w l lll llld t t a l l llg 
1 \ ghl� 

II/A 

II/A 

II/A 

14/A 

II/A 

It/A 

II/A 

II/A 

II/A 

II/A 

N/A 

OllOl lC 



;, 1\; I J C.tthU! 
Tl .., 

fi l l  hi 

I,;Pt IU 

01'1 1 0  

"I I ll  

;_ O> l  t o  

ll>'� IU� 

• o�:. tu6 

l l  

� ! � : . 

., I I .  

I I I :  

�: ' J  

UIU.Lit !Cont'lll 

l!n_l!:.lll!!ai.I.UlO!l llruLCII!ll Ul b 

-.Q!!:._WJI.U.g!L_ ·----- _ulllt.l !on lO,�LlOO 
Temperature lndrcat�� t�no. of ml •tur� In SPC T � Local 
lndrcator 

Prbsure Indrclltron Pro•l dCS lr>dlcatron of standby II.C:. LOC<Il 
Tran�mttter Pres:.. Cor> L .  S�S. pres�ure & Stl,tlll to 

SPC-OPS - I O A  & B, P I  10 1 & 2 and 

Cor> •c•tcr 

O l fferent r a l  
Pressure Indrcator 

OPI 10 

Con.crl SPC PIT 1 0  I. P) IS !o l gn�h IIllO SPC Panel I 
SPC/IIC ll l ffcr �•l l l l l  pres:.ure � l gnal t o  
SPC DPI h l  

IndiCMC SPC/Rc: d r f rcrcnt 1 .1 1  orc�sure SPC Panel 

JLRL-
£-err Angle 

Bel low� 

s�rmtng 
Amp l r f r er· 

HI 1 1  1 antnetcr 

Pre:.�ure lnc:ncator lndiC.ltO:>o SPC: .,,.,te.n ore>o-.urc SPC Plttcl t H l l l r a.nnetcr 

Prc>os .. re Indrcator lnarc.Hc>o SPC � , s tern pre:.>ure �PC P.ttte l l HI 1 1  latrmeter 

01 f rcrent l .l l  SPC/IIC prc"urc d I r r  �renee I 1 M m  t o  SPC P.ure 1 1 Sol l d  State 
Pressure SwitCh SPC OPA l O A  1&2 

01 fferent 1 3 l  SPC �>re:.!our l!t!oo:lOOint d l  f f�n•nce SPC P.lncl I So l t d  State 
Prcs�ur� SwitCh alarm to SPC OP� 108·1�2 

flo., £1�nt Oe.cloo� 0/P foo ulfl.lblt� Ch3t g l tlg lOci\1 O r t f r c e  
P�O SPC P l f l u .. .  Jnd proildeS IOPut 
to SPC f i T  I !  

F i e  .. lotd r c .n 1ng Indr c.ltc"' V<�rt•lllle Cn.u !1"'11 Pump local '""' D l o� phr.Jgm 
TrJn.,mtttcr DISCh. Flo .. t. Tran�m l t :.  S r gn.lh to 

SPC · F l  n 

F l o  .. Contertcr Contert flo .. "gnal for Input to SPC Panel I Square lloot 
SPC - r t  · 1 2  

F l o  .. IndiCator lndtCllC� VJt Ubh: Clllrgrng Punp SPC P�tne l l H l l l t amnctcr 
Drscrtaro� f l o,. 

Prc�wrc lndrc�tor Indi Cillc'> Bor3tcd 1-l.ttL<r TrJn�fer Pump LDC31 Bourdon Tube 
SPC P Z DI �CIIJr']e Pre�sure 

lORut R�ngc: !hl�l!ltLR3�1: 
o to zoo•r o to zoo•r 

0 to 1000 I O  to S O  HA 
psrv o 100� 

1 0 - S O  made 
1 0 · S O  m.ldC 

10 SO ll\3dC 

SO llo. 1220-00 I 
Rev. 7 • 
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SJ:UUUlll 

N/A 

II/A 

11/A 

10 50 m.ldC 1 0 0  0 · 1 0 0  O\ld N/A 

1 0 - � 0  m.tdC 

1 0  SO m.ldC 

I O · S O  mitdC 

1 0 - � 0  mJdC 

0 - 1 �  !lPIII 

0 1t'O"wG 

10 �o made 

1 0  SO m.ldC 

0 lO p�r .. 

0 IOIIU ll!o l ll  

0 1000 P"> I Y  

II/A 

II/A 

o too·� 

10 SO tn.ldC 

10 so made 

U 100 GPH 

0 JO P�lg 

II/A 

ti/A 

t 2S p�HI 

t ZS P � l d  

II/A 

II/A 

N/A 

II/A 

II/A 

OllOz l C  



l·h··· t I'��!O•I ._lll:!o '!.I.P 1J..Q!.L_ 
.,, 1 �  Pressure 

Transm1 tter 

" ' I �  I'ICPC.ltcr 

I> I I !.  1 Pre,�ure tna1cator 

.. , I S  2 Pre,�ure Indicator 

_.,.l ., J I �  ] Pre>sure IndiCator 

I' I lu 1 Pre:.>ur e Converter 

.. n .. In t1Jilll S.oltCh 

d l r.  Pre>,ure lndiC�tor 

I' I : I  Pr�>>ur� lndtcator 

.. ! .'• J Pre,,ure tndiC�tor 

•· J ... -. Pre�>ure tnalcator 

• I  !l' f l ow InQicator 

tl ,.. 1 1  I Hana $ .. 1 l ch 

";. I .' tidllO Swllcn 

.. z:: 7 1  l lml t s .. t ten 

I!ll.L.I._.II ( Cont ' d l  

�n_arul_C,guL.C.Q.ls 

-----LIIIK..L!on _ I.O�lHID __In.�:__ InR.u.LB;uw: Oillu.l..llilli.�: 

Pro•lae RC pressure s i gnal 1nput from Local 
OH·Vl to SPC · P Y - 1 5  

Bel l ows 0 - 1 000 p519 10·50 mJdC 

Tran:.mlt RC pressure :.1gnal t o  
SPC·Pt - 1 5 - 1 ,  1 5 -2 t 1 5  l ,  OPt 1 0 ,  
OPS l O A ,  t PR-22 

Indicates RC pressure at DH · V l  

Indicates RC pressure at DH·Vl 

Indlc�te\ RC pressure at OH·Vl 

(OIIiefl II I l i  09�11 pre:.:.url: 'CtPOif\t 
S i gnal tO Input tO SPC OPS- 108 

Select SPC PlC lb or 17 t o  ,elect 
Sy\lem pre,>un; SCtPOIIH Input tO 
SPC·DPS lOB 

Prowtdc �C prc,,ure tndlcatton 
from OH Vl 

Indicate RC pr c>>ur� from temporary 
nuclear ,,,mp l lng I SIISI system 

IndiCJtc I1C pre"ure at SI4S '>l>tem 

IndiCJt<:> If, prc,,ure to SPC T - 4  

IndiCate ��c 1 4 •ent 1 1 n e  f l o  .. rate 

Control SPC surge tank SPC I I oul l el 

va l Ye SPC V 7 1  

Control SI'C wrgc tank SPC I I outlet 
v11lve SPC V71 

Actuate .l l .trm> SPC·ZA-71 lt.2 on 
$PC-V71 aDnormat POSit iOn 

SPC Panel I Current Repeater 10 50 made 

SPC Plnel I tll l l !.tnmeter 1 0 · 50 IMdC 

SPC·Pancl l HI 1 1 \ Aitlneto!r 10-50 made 

SPC-Pan�l 3 � l g 1 ta l  1 0  5 0  made 

SPC · P,IIIt! I VI I Comerter I � wdt 

SPC-Panel l T"'o Po" 1 1 011 14/A 

(Hal nt;l\nedl 

Local Bourdon Tube 0 1000 1"111 

local Bourdon Tube: 0 1000 P>l9 

Loc.tl Bourdon lube Later 

Loc,,l Bourdon Tub� 0 5 P>'!l 

Local Hotameter o-211 scrH 

$PC P.111� I I l · P O> I l !On II/A 

�prln!l return 

SPC P,111el l l · PO� I t  1011 IUA 

spr111g return 

SPC V 1 1  L i m i t  s ... ncll II/A 

10 SCI made 

0 1000 P> ' ll  

0 �00 PS!g 

0 500 PSIQ 

1 0  �u nude 

II/A 

0 l�.lO P > l \1  

0 1000 "' 1'1 

t.uer 

0 S P S i g  

0 IOU.c 

II/A 

IUA 

II/A 

SO Ho. l'U0-001 

Rev. 2 , 

Pa;e lS or 18 

St:LQ.QlJJL 

II/A 

HIA 

If/A 

li/A 

lilA 

14/A 

14/A 

II/A 

II/A 

IUA 

N/1\ 

HIA 

II/A 

II/A 

IUA 

OllOz LC 



l111:1ll..l..f.Lt.illlWl 0C:SCC!Ol100 

�PC P! lta Pressure Il'ld lcator 

,., I'l -l!> Pres)ure IndiCator 

��L i'SL � 1  Pressure Switch 

.,,..; PSl 2ts Pre:.:.uro: s .. I •.ell 

,1'( HS 1 11  � Hand �•HCI\ 

�c "!> 18 � H�O<I s .. nch 

...... tl$ ) � Hand S•HCh 

ror BC� �U/..:.l!.tl9.. 0�uatl2!1S 

''- Ll IOO.t 
lunn3 1 1 y  
.P(. � z  2 I 

� l R  IOOISPC PQ I S  

Level 
IndiCator 

10  �0 m3dC/ 0 - 1 000 p)lg/ 
1 f onh.l l l ,  
:PC PR 22/SPC·PR I S )  

we L l 100 
l l url1\cl 1 1 y  
:.�c P I  n 1 1  

1<\.. llC 102 
i 1 orm.:� l l 1  
S I'C  l l C  3A) 

111.. LSHl 100 

Level Ind� e.nor 

level JndiC.\lor 
Cont roller 

Dual Alanm Switch 

IAllL.LJ ll"ont ' d l  

Ipstrumcnt.ltlo�nd_CgQ1CQ15 

function I.Qoallilo hill: lo11u1 !!�oar: 
Indicates Packing Coolant pressure Local Bourdon Tube 0-10 pslg 

f r0111 PUHP • 1 B 

Packing Coolant Disch. pressure fr0111 Local Bourdon Tube 0-lO pSig 
fr0111 PUHP·lA 

Actuates low Polek 1119 coohnt pressure Local Bel l ows 0 · 5 0  pSig 
for PUHP · I A  

Actu.lte) l o  .. pacldne coolilnl pressure Loca l Bello .. :. 0-50 PSIII 
ror PUHP I B  

Close/Open override switCh for SPC - I A  SPC· PUl J Selector II/A 
control c i rcuit Mhlch actuate) alarm 
on SPC PNL l 

C lose/Ope,, overn dc switch for SPC - 1 8  SPC PNL 3 Selector II/A 
control c i rcuit which acLuatES alarm 
on SPC-PN L · l  

C l o:.e/Opcn override :.wllcll for SPC f · l  SPC PNL l �elecLor U/A 
control C i rcuit which control:. a l arm 
on SPC PNl l 

Iro•llcate RCS water level during dr.11n SPC·PIIL l Hl l l t 4l1111C!ter 1 0- !.0 made 
dO•'" COildlt I On. 

Leve) Recorder 
N/A 

Record level of RCS during drain 

down 

IndiCiltC RCS wJtcr l eve l dunng 11ra1ro SPC Pill I 
dO•rt 

Pro•ld�:. "lln.tl for RCS l.:vel SPC Pill l 
lnd1C.ll lOll 

ActuJtes RCS lo .. and high l ev el ahrms SPC PNL l 

o-50 made 

H1 1 1 1 3lltllC!tcr 10-�0 made 

P,.J Coo�troller 10 50 made 

Current O:>erated 4 20 made 

QuLI!II� I!�U.QI: 
O · l O  pslg 

O·lO PSig 

0·50 PS1g 

0-50 ll!>lg 

N/A 

N/A 

N/A 

0·600 t nciiOS 
Of w.Her 

SPC PilL .l 

0-500 P�lg 

o-600 tnche� 
or water 

H I ·  50 m.ldC 
0- 1001; 

N/A 

so No. 1220-001 
Aev. Z • 
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� 
N/A 

II/A 

4 1 1 PSI9 

4 1 I pS i g  

N/A 

N/A 

II/A 

N/A 

StriP Chart 

II/A 

""n abl e 

II/A 

OlJOz LC 



•. !. • f •oUII!l 
. I ._  l�L 1 6 o  

.PC .�L o82 

�I'C t:.t  IC I 

!:PC l�l ICZ 

SI'L l�lfi J A I  

$PL LALH l�Z 

,l>o: I �L" J d l  

.h. , �Ltt lll. 

-�·. t � . l  1 � 1  

.,.r'l t • L o.  j.\� 

-�� L�LL  JE.l 

, t ""'l !&� 

.. �ul 4 

,,l \ :! 

Jt ·� � •• l. ·i 

• hO. 

. h l ..of\ ·I 

�,. l ,. ., ·l .. 

:Pt ·o��ft11 lU� 

a..Llrm 

tlti!IUL�nk..Jlaill 
SPC T·l IO• le•el . X 

SPC T l l o  .. level , � 

SPC·T 1 lo" le•el . x 

SPC T I to .. lt:..::l, !1. 

SPC I J .  !11/lo" le• e l ,  :1. 

SPC I l .  hl/lo..- level , t 

SPC T l .  Ill/low le.t:l , 1 

;PC r ! ,  1n 1 1 o  .. level . � 

5FC T l .  lo" lo!•t: l , ' 

SPC T l .  Jo,. II!":' , t 

SPC I l ,  lo .. le• c l .  \. 

$PC T l ,  to .. lcn :l ,  • 

$PC T 4 hi/lOw t�•n?o.:raturc, •r 

SPC I ·1 hi/lOw te<��pcntur.:, •r 

$PC I 4 lo� l c . c l , � 

SPC lo" l c • e l . :;. 

SPC T 4 Ill le•el , .. 

SPC T 4 h i  l c . c l , l 

$PCIIIC c1 1 Her�oot 1 ,1 1  pre�· uo c ,  p � u l  

.uel..t-.2 

eane! l'ouoted !nnu!lCJillOD 

Alarm 

IU.IIb 
II/A 

II/A 

II/A 

14/A 

IIZl 

82'\ 

82:1. 

IIZ:t 

lo/A 

11/1. 

11/A 

II/A 

1 70 

170 

11/A 

HI:. 
'ib· 

'J6( 

t 2 S  

L.Q.tf 
2 1 '\  

z u .  

2 1 4  

21't 

l�� 

lS!t 

lS'I 

lS<. 

]�T 

lS.. 

lS:I. 

)5( 

1 5 0  

1�0 

)J.l. 

)J.l. 

II/A 

11/A 

:s 

� 
SPC ·lSl· IB 

SPC·lSl·lB 

B.lln!lC: 
0 - 1 00'4 

0 lOO:c. 

SPC·LSl - I C  0 lOOt 

SPC LSl · IC 0 100\ 

SPC· LSHH · lA 0 luO� 

SPC LSHH· lA 0 1004 

SPC -LSLL 38 0 1004 

SPC LSLL- 38 0 100< 

SPC LSll lA 0 IUO' 

SPC lSLL lA 0 1004 

SPC LSll·lB 0 100� 

SPC LSLL 18 0 1004 

SPC TSL·4 

SPC TSL 4 

SPC LSttl-� 

SPC LSHL 4 

SPC - tSHL - 4 

0 J(oO, 

0 )UO' 

0 lOOt 

0 100:1. 

0 1001 

SPC LSHL 4 0 100� 
SFC OPS l O A  t l OUu P> ld  

so llo. lUO-OOI 
Re• . 2 • 
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�1 
SPC-1 

SPC l 

SPC 

SPC 

SPC 

SPC l 

SPC 

SPC 

$PC 

SPC 

SPC 

SPC 

SPC 

SPC 

SPC 

SPC 

SPC 

SPC l 

SPC 

OllOz LC 



TABlE 2 !ConL!dl 

fane! MQuntcd AnouOC!� 

Mlim Ala rill 

ill.!llt lll'll.UQII �lllll:l:.ti.U:I3!!h:. Units tlllb 

SPC-DPAH - I O A · 2  SPC/RC d 1 ffe�eo t 1 a l  p�essure. PSid �25 

SPC· DP�H· I OB · l SPC pressu�e/setpolnt t25 
d i fferent i a l  pressure , psld 

:5PC DPAII 1 0 8 · 2  SPC p�essur e/setpolnt t2!> 

d i fferent\�! pressure. P > l d  

St'C Z•\ 7 1  I SPC V 7 1  v a l v e  PO>IliOO N/A 

-:.PC ;!'. 7 1  Z SPC \ 7 1  - a l v o!  p.>� l l iOII U/A 

SPC P�l Z 7  lo" pressure P lA Pc"k 10� coolant "·"' 

$1'( P.:.L 211 Low pressu�e P lB p�ck1ng coolant U/A 

;I'C L.:Otl lCG RCS high l�vo: l , IIICIIes tb 

�I'C L �L lOG R(S IOo< l e ve l ,  IOCheS 14/A 

LllrJ � 
-2 5  SPC·DPS-IOA 

- 25 SPC -DPS ·I OB 

· 25 SPC ·DPS·l Oil 

II/A SPC ZS- 71 

II/A SPC·ZS · 7 1  

5 SPC · PSL ?7 

5 SPC· PSL lll 

11/A RC· LSHL · 1 00 

6 IIC·LSHL· IOO 

RllDllt 
.tlOOO psld 

J I OOO p�ld 

tlOOO ps\d 

N/A 

14/A 

0 50 PSI!I 

0 SO P S i g  

4·20 ona 

4 · 20 ma 

so No. 3€20-00I 
Rev. 2 • 
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&11W 
SPC·l 

SPC · l 

SPC · l 

SPC I 

SPC·l 

SPC l 

SPC-l 

SPC · l  

SPC l 

OllO: LC 
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