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H. B. Robinson 2

CAUTION

The information in this report has been developed over an extended period
of time based on a site visit, the Final Safety Analysis Report, system and
layout drawings, and other published information. To the best of our
knowledge, it accurately .eflects the plant configuration at the time the
information was obtained, however, the information in this document has
not been independently verified by the licensee or the NRC.

NOTICE

This sourcebook will be periodically updated with new and/or replacement
pages as appropriate to incorporate additional information on this reactor
plant. Technical errors in this report should be brought to the attention of
the following:

Mr. Mark Rubin
U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Divizion of Engineering and Systems Technology
Mail stop 7E4
Washington, D.C. 20555

With copy to:

Mr, Peter Lobner
Manager, Systems Engineering Division
Science Applications International Corporation
10210 Campus Point Drive
San Diego, CA 92131
(619) 458-2673

Correction and other recommended changes should be submitted in the form
of marked up copies of the affected text, tables or figures. Supporting
documentation shouid be included if possible.
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H. B. Robinson 2
H. B, ROBINSON 2 SYSTEM SOURCEBOOK

This sourcebook contains summary information on the H. B. Robinson 2
nuclear power plant. Summary data on this plant are presented in Section 1, and simils -
nuclear power plants are identified in Section 2. Information on selected reactor plant
systems is presented in Section 3, and the site and building layout is illustrated in Section
4, A bibliography of r:crorts that describe features of this plant or site is presented in
Section 5. Symbols used in the system and layout drawings are defined in Appendix A.
Terms used in data tables are defined in Appendix B,

N SUMMARY DATA ON PLANT
Basic information on the H. B. Robinson 2 nuclear power plant is listed below:
Docket number 50-261
Operator Carolina Power & Light
Location Hartsville, SC
- Commercial operation date 371
- Reactor type PWR
- NSSS vendor Westinghouse
- Number of loops 3
- Pow «r MWUMWe) 2300/665
- Architect-engineer Ebasco
Containment type Reinforced concrete cylinder with steel
liner, post-tensioned vertically only
2. IDENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS

H. B. Robinsor. 2 has a Westinghouse PWR three-loop nuclear steam supply
system (NSSS). Other three-loop Westinghouse plants in the United States include:

Beaver Valley |
Farley 1 and 2
North Anna | and 2
- San Onofre |
- Virgil C. Summer 1
- Surryland 2
= Turkey Point 3 and 4



H. B. Robinson 2
3. SYSTEM INFORMATION

This section contains descriptions of selected systems at H, B. Robinson 2 in
terms of general function, operation, system success criteria, major components, and
support system requirements. A summary of major systems at H. B. Robinson 2 is
presented in Table 3-1. In the "Report Section” columa of this table, a section reference
(i.e, 3.1,3.2, etc.) is provided for all systems that are described in this report. An entry of
"X" in this column means that the system is not described in this report. In the "FSAR
Section Reference” column, a cross-reference is provided to the section of the Final Safety
Analysis Report where additional information on each system can be found. Other sources
of information on this plant are identified in the bibliography in Section 5.

Several cooling water systems are identified in Table 3-1. The functional
relationships that exist among cooling water systems required for safe shutdown are shown
in Figure 3-1. Details on the ind'vidual cooling water systeins are providec in the repon
sections identified in Table 3-1.



Table 3-1. Summary of H. B. Robinson 2 Systems Covered in this Report

Generic
m Nam

Reactor Heat Removal Systems
- Reactor Coolant System (RCS)

Auxihary Feedwater (AFW) and
Secondary Steam Relief (SSR)
Systems

Emergency Core Cooling Systems
(ECCS)
- High-Pressure Injection

& Recirculation
- Low-pressurs Injection

& Recirculation

w - Decay Heat Removal (DHR)

System (Residual Heat Removal
(RHR) System)

- Main Stea:n and Power Conversion
Systems
- Other Heat Removal Systems
Reactor Coolant Inventory Control Systems
- Chemical and Volume Control System
(CVCS) (Charging System)

ECCS

68/T

Plant-Specific
System Name
Same

Same

Same
Safety Injection System (SIS)

Residual Heat Removal
System

(Auxihary Coolant) Residual
Heat Removal System

Main Steam Supply System,
Condensate and Feedwater System,
Circulating Water System

Main Steam Dump System

Same

See ECCS, above

Report
Section

3.1
32

i3
33

34

USAR Section
Reference

1048

6.3
6.3

6.3

10

1044

934
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Table 3-1. Summary of H. B. Robinson 2 Systems Covered in this Report (Continued)

Generic

System Name

Conta:rment Systems
Contamnment

Containment Heat Removal Systems
- Containment Spray System

- Containment Fan Cooler System

- Containment Normal Ventilation Systems

Combustible Gas Control Svetems
- Other Containment Systems

Reactor and Reactivity Control Systems
Reactor Core

- Control Rod System
- Boration Systems

Instrumentation & Control (1&C) Systems
- Reactor Protection System (RPS)

- Engineered Safety Feature Actuation
System (ESFAS)

- Remote Shutdown System

Plant-specific
System Name

Same

Same

Containment Air Recirculation
Cooling System

Reactor Containment Building
Venulatnon System

Post-Accident Venting System
Contamment Isolation System

Same
Control Rod Dnive System
See CVCS, above

Reactor Trip System (RTS)

Engineered Safety Feature
Instrumentation System

Dedicated Shutdown Panels,
Auxihary Feed Pump Room
Controls

Report
Section

X

35
35

36
36

USAR Section
Reference

6.2

622, 652
622

943

625
624

194 46

7.2

7.3

74
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Table 3-i. Summary of H. B. Robinson 2 Systems Covered in this Report (Continued)

Generic Plant-Specific Report USAR Section
System Narne System Name Section Reference
Instrumentation & Control (I&C) Systems (continued)
Other 1&C Systems Various systems X 15:Th %7
Support Systems
Class 1E Electnc Power System Same 37 82,83
- Non-Class 1E Electric Power System Same 27 82,83
- Diesel Generator Auxiliary Systems Same 3.7 83,944
- Component Cooling Water (CCW) Component Cooling System 38 922
System (CCS)
- Service Water System (SWS) Same 39 921
- Other Cooling Water Systems None denafied - -
- Fire Protection Systems Same X 95.1
- Room Heating, Ventlating, and Air- Air Conditioning, Heating, X 94
Conditioning (HVAC) Systems Cooling and Venrtilation Systems
- Instrument and Service Air Systems Station and Instrument Air Systems X 931
- Refueling and Spent Fuel Systems Fuel Storage and Handling X 9.1
Radioactive Waste Systems Radoactive Waste Management X 11
Systems
Radation Protection Systems Same X 12
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OTHER
SAFEGUARD
HEAT LOADS

RHRA HEAT
EXCHANGERS

CCSs

LAKE AUXILIARY COOLANT ) TO CIRCULATING
ROBINSON COMPOMENT COOLING SYSTEM # WATER DISCHARGE
HEAT EXCHANGER J TUNNEL
)
| DIESEL GENERATORS

J
' ™

—aL ROOM COOLERS

J
T
S PUMP LUBE OIL COOLERS
CCS = Component Cooling System )

SWS = Service Water System

L ﬁ

Figure 3-1. Cooling Water Systems Functional Diagram for Robinson 2
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3.1 REACTOR COOLANT SYSTEM (RCS)

3.1.1 : p

The RCS transfers heat from the 1eactor core to the secondary coolant system
via the steam generators. The RCS pressure boundary also establishes a oundary against
the uncontrolled release of radioactive material from the reactor core and primary coolant.

3 . l . 2

The RCS includes: (2) the reactor vessel, (b) reactor coolant loops, (¢) reactor
coolant pumps, (d) the primary side of the steam generators, (e) pressurizer, and (f)
connected piping out to a suitable isolaticn valve boundary. A simplified diagram of the
RCS and important system interfaces is shown in Figure 3.1-1. A summary of data on
selected RCS components is presented in Table 3.1-1.

3:3:3

During power operation, circulation in the RCS is maintained by one reactor
coolant pump in each of the three reactor coolant loops. RCS pressure is maintained within
a prescribed band by the combined action of pressurizer heaters and pressurizer p&tsy.
RCS coolant inventory is measured by pressurizer water level which is maintained within a
prescribed band by the chemical and volurne control sysiem (charging system).

At power, core heat is transferred to secondary coolant (ferdwater) in the steam
generators. The heat transfer path to the ultimate h=2 sink 13 ~ompleted by the main steam
4nd power conversion system and the circulating water system.

Following a transient or small LOCA (if RCS invent-ry is maintained), reactor
core heat is still transferred to secondary coolant in the stearn generators, Flow in the RCS
is maintained by the reactor coolant pumps or by natural circulation. The heat transfer path
to the ultimate heat sink can be established by using the secondary steam relief system (see
Section 3.2) to vent main steam to atmosphere when the power conversion and circulating
water systems are not available. If reactor core heat removal by this alternate path is not
adequate, the RCS pressure will increase and a heat balance will be established in the RCS
Dy venting steam or reactor coolant to the containment through the pressurizer relief valves.
There are two power-operated relief viivs and three safety valves on the pressurizer. A
continued inability to establish adequaie heat transfer to the steam generators will result in a
LOCA-like condition (i.e., continuir.g loss of reactor coolant through the pressurizer relief
valves). Repeated cycling of these relief valves has resulted in valve failure (i.e., relief
valve stuck open).

Following a LOCA, reactor core heat is dumped to the containment as reactor
coolant and ECCS makeup water spills from the break. For a short-term period, the
containment can act as a heat sink; however, the containment cooling systems must operate
in order to complete a heat transfer path to the ultimate heat sink (see Section 3.5).

3.1.4

The RCS success criteria can be described in terms of LOCA and transient
mitigation. as follows:

An unmitigatible LOCA is not initiated.
- If a mitigatible LOCA is initiated, then LOCA mitigating systems are successful.
If a transient is initiated, then either:



3.1.8

3.1.6

H. B. Robinson 2

- RCS integrity is maintained and transient mitigating systems are successful,
or
RCS integrity is not maintained, leading to a LOCA-like condition (i.e.
stuck-open safety or relief valve, reactor coolant pump seal failure), and
LOCA mitigating systems are successful,

Component Information

. RCS

1. Volume: 9343 ft3, including gessurizer
2. Normal operatiig pressure: 2235 psia

. Pressunizer

1. Volume: 1400 fi3

. Safety Valves (3)

1. Set pressure: 24858psig
2. Relief capacity: 288,000 Ib/Mr each

. Power-Operated Relief Valves (2)

1. Set pressure: 2335 psig
2. Relief capacity: 179,000 Ib/hr each

. Steam Generators

1. W: Vertical shell and U-Tube
2. Model: Westinghouse 44 Series

. Pressurizer Heaters

1. Capacity: 1300 kW

Support Systems and Interfaces

. Motive Power

1. The pressurizer heaters are Class 1E AC loads that can be supplied from the
standby diesel generators as described in Section 3.7,
2. The reactor coolant pumps are supplied from Non-Class 1E switchgear,

. Reactor Coolant Pump Seal Injection Water System

The chemical and volume control system supplies seal water to cool the reactor
coolant pump shaft seals and to maintain a controlled inleakage of seal water
into the RCS. Loss of seal water flow may result in RCS leakage through the
pump shaft seals which will resemble a small LOCA.

8 2/89
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Table 3.1-1. H. B. Robinson 2 Reactor Coolant System Data Summary
for Selected Components

COMPONENT iIC comp. LOCATION POWER SOURCE |VOLTAGE| POWER SOURCE | EMERG.
. TYPE LOCATION LOAD GRP.
RCS-455 NV RC
RCS-456 NV RC
RCS-535 MOV RC MCCéh 489 EEQUIPRM AC/B
RCS-536 MOV RC MCCs 480 EEQUPRM AC/B
RCS-750 MOV RC MCC5 480 MCCS AC/A
RCS-751 MOV RC MCCs 480 EEQUIT™ AC/B
RCS-VESSEL RV RC
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3.2 AUXILIARY FEEDWATER (AFW) SYSTEM AND SECONDARY
STEAM RELIEF (SSR) SYSTEM

3:3:1

The AFW system provides a supply of high-pressure feedwater tn the
secondary side of the steam generators to remove heat from the reactor coolant system
(RCS) when: (a) the main feedwater system is not available, and (b) RCS pressure is too
\ gh to permit heat removal by the residual heat removal (PHR) system. The SSR system
piovides a steam vent ;mh from the steam generators to the atmosphere, thereby
completing the heat transfer path to an ultimate heat sink when the r »1in steam and power
conversion systems are not available. Together, the AFW and SSR .ystems constitute an
open-loop fluid system that provides for heat transfer from the RCS following transients
and small-break LOCAs.

3 . 2 . 2 i
The AFW system consists of two motor-driven pumps and one turbine-driven
pump. The normal water sources for the pumps is the condensate storage tank. Alternate
sources of water are the deep well pumps and the service water system. Each AFW pump
can supply all three steam generators.

The SSR system includes four safety valves and one power-operated pressure
controi valve on each of the three main steam lines.

Simplified drawiné;s of the AFW and SSR systems are shown in Figures 3.2-1
and 3.252. A summary of data on selected AFW system components is presented in
Table 3.2-1.

3.2.3

During normal operation the AFW system is in standby, The initiating signals
for starting the motor-driven pumps are: (a) both main fe2d waier pump breakers oper, (b)
low-low water level in any steam generator, (c) a safety injection signal, or (d) blackout
condition on the pump's respective emergency bus. The turbine-driven pump is
auiomatically actuated on low-low water level in any two of three steam generators or
undervoltage on 4160 buses 1 and 4. The system can also be manually started from the
control room,

AFW system success can be met by any one of three pumps. The turbine
driven AFW pump is capable of ;rrovidjgg 600 gpm at 3000 feet head. The motor-driven
AFW pumps are capable of providing 300 gpm at 3000 feet of head. The turbine-driven
pump can be supplied with steam from all three main steam lines.

e grim source of water to the AFW pumps suction is the condensate
storage tank (CST). The capacity of the CST is 132,000 gallons, with 35,000 gallons
reserved for AFW use, enough for at least two hours of operation. Alternate sources of
water are the service water system and the deep well pumps. The service water system is
separated from the AFW system by a locked closed manual valve.

Flow from the turbine-driven pump goes to all three stear generators thrcugh
independent paths. Flow from the motor driven pumps goes to a common header from
which flow splits to supply all three steam generators. Flow is regulated by control valves
which au:omatically maintain the required “low into the steam generators under varying
backpressures.

3.2.4 '
For the decay heat removal function to be successful, both the AFW system and

the SSR system must operate successfully. The AFW success criteria are the following
(Ref. 1):

12 2/89
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Any one AFW pump can provide adequate flow.

Water must be provided from at least one source to the AFW pump suctions.
Alternative water sources include the CST or service water system.

Makeup to any one steam generator provides adequate decay heat removal from
the reactor coolant system.,

The SSR system must operate to complete the heat transfer path to the environment. The
number of safety valves that must open for the decay heat removal function ‘s net known.

3.2.5  Component Information

A. Motor-driven AFW pumps A and B
1. Rated flow: 3 %m@ 3000 ft. head (1300 psid)
2. Rated capac‘:;:{: 100% each
3. Type: Centrifugal

B. Turbine-driven AFW pump TP
1. Rated flow: 600 ng;@ 3000 ft. head (1300 psid)
2. Rated capacity: 1
3. Type: Centrifugal

C. Condensate storage tank
1. Capacity: 132,000 gallons
2. Design pressure: Atmospheric

D. Secondary steam relief valves
1. Four safety valves per main steam line
2. One power-operated pressure control valve per main steam line

3.2.6  Support Svstems and Interfp es

A. Contro! Signals
1. Automatic

The S\oxor-driven AFW pumps are automatically actuated on the following
signals:

both main feedwater pump breakers open
low-low water level in any one steam generator
safety injection signal (SIS)
- blackout condition on the pump's respective emergency bus

The turbine driven pump is automatically actuated on the following signals.

- low-low water level in two of three steam generators
- undervoltage on 4160 buses 1 and 4

2. Remote manual

The AFW system can be actuated by remote manual means from the main
control room,

i3 2/89



.. 2 Robinson 2

B. Motive power
1. The AFW motor-driven pumps and motor-operated valves are Class 1E
AC loads that can be supplied from the standby diesel generators as
described in Section 3.7. Redundant loads are supplied from separate load
roups.
2. %’hc AFW turbine-driven pump is supplied with steam from all three main
steam lines

C. Other

1. Lubrication, anc ventilation are provided locally for the pumps.
2. Bearing cooling for the pumps is provided by the service water system.

3.2.7  Section 3.2 References

1. H. B. Robinson 2 Updated Finu! Safety Analysis Report, Section 10.4.8.

14 2/89
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Figure 3.2-1. H.B. Robinson 2 Auxiliary Feedwater System
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Tabie 3.2-1. H. B. Robinson 2 Auxiliary Feedwater System Data Summary
for Selected Components

COMPONENT 1D COMP. LOCATION POWFR SOURCE {VOLTAGE|! POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

AFW-14A MOV PPMAZE MOCCTD 120 MCC10 AC/A
AFW- 148 MOV PPMAZE MCCo 120 MCCo AC’B
AFW-14C MOV PPMAZE MCC10 170 MCC10 ACIA
AFW-16A MOV AFWPMRM MCC10 120 MCC10 AC/A
AFW-168 MOV AFWPMAM MCC10 120 WMCC10 AC/A
AFW-16C MOV AFWPMBM MCC9 120 MCCa AC/B
AFW-20A MOV AFWPMAM MCC9 120 MCCS ACB
AFW-208 MOV AFWPMAM MCC10 120 MCC10 AC/A
AFW-24 XV CCHXRM
| AFW-BA MOV PPMAZ"- MCC5 480 MCC5 ACIE
AFW-8B MOV PPMAZE MCCh 280 EEQUIPRM AC/B
AFW 8C MOV PPMAZE MCC6 480 EEQUIPRM AC/B
AFW-A MDP AFWPMBM BUS E1 480 EEQUIPHM AC/A
AFW B MDP AFWPMIM BUS-£2 480 FEQUIPHM AC/B
AFW-CST TANK csT
AFW-TP1 TOP 22618
CW-118 xV CCHXAM
SGA SG RC
SGB SG RC
SGC 5G RC
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3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

33,1 5d

The ECCS is an integrated set of subsystems that perform emergency coolant
injection and recirculation functions to maintain reactor core coolant inventory and adequate
decay heat removal foilowing a LOCA. The coolant injection function is performed during
a relatively short-term period after LOCA initiation, followed by realignment to a
recirculation mode of operation to maintain long-term, post-LOCA core cooling. Heat from
the reactor core is transferred to the containment. The heat transfer path to the ultimate heat
sink is completed by the containment cooling systems (see Section 3.5).

3.3.2  System Definition |
The emergency coolant injection (ECI) function is performed by the following
ECCS subsystems:

- Passive cold leg accumnlators
- Safety injection (SI) system
- Residual heat removal (RHR) system

The emergency coolant recirculation (ECR) function is performed by the RHR
and SI systems,

The SI system provides high pressure coolant injection capability. The RHR
pumps, part of the Auxiliary Coolant iystem, perform the low pressure injection function,
The Refueling Water Storage Tank (RWST) is the water source ior both the high and low
pressure injection systems. Both systems inject coolant into all three RCS cold legs. The
SI system can also inject into *wo hot legs.

After the injection phase is completed, recirculation (ECR) is performed by the
RHR pumps drawing suction from the containment sump and discharging into the RCS
cold legs. Heat is transferred to the component cooling water system by the RHR heat
exchangers. The RHR pumps can also deliver water to the suction of the S1 pumps during
recirculation,

Long-term containment and core decay heat removal is performed by the
containment spray system (see Section 3.5).

Simplified drawings of the safety injection system are shown in Figures 3.3-1
and 3.3-2. The RHR system is shown in Figures 3.3-3 and 3.3-4. Interfaces between
the accumulators, the ECCS injection and recirculation subsystems, and the RCS are

.srhown;% Section 3.1. A summary of data on selected ECCS components is presented in
able 3.3-1.

3.3:3 i
During normal operation, the ECCS is in standby. Following a LOCA, the
three cold leg injection accumulators (one for each loop) supply borated water to the RCS
as soon as RCS pressure drops below accumulator pressure (approximately 660 psig). A
safety injection signal automatically opens the SI system isolation valves and starts the
safety injection and RHR pumps. All pumps are aligned to take suc i>n on the RWST,
The SI pumps deliver water to two headers, one for injection through the cold legs and one
for injection through two of three hot legs. The header to the cold legs contains the boron
injection tank. The RHR pumps deliver to the cold legs through piping between the
accumulators and the cold legs.

For small breaks, operator action can be taken to augment the RCS
depressurization by utilizing the secondary steam dump capability and the auxiliary
feedwater (AFW) system (i.e., depressurization due to rapid heat transfer from the RCS).

18 2/89
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When the RWST water level drops to a prescribed low level setpaint, the RHR
pumps are realigned to draw a suction from the containment sump and deliver water
through the residual heat exchangers to the RCS. If depressurization of the RCS proceeds
slowly, high pres sure recirculation can be accomplished by manually ah'fning the discharge
of the RH% pump* to the suction of the SI pumps. The pumps also deliver water to
the suction of the Containment Spray pumps during recirculation (see Section 3.5).

3 . 3 . ‘

LOCA mutigation requires that both the emerg‘g:\cgi coolant injecticn and
emergency coolant recirculation functions be accomplished. The ECI success criteria for a
large LOCA is the following (Ref. 1):

- 2 of 3 accumulators provide makeup as RCS pressure drops below tank
ressure, and
of 3 safety injection pumps inject into the RCS, and

- One RHR pump injects into the RCS

If the ECI success criteria is met, then the following large I OCA ECR success criteria will
apply (Ref. 1):

At least one RHR pump is realigned for recirculation and takes a suction on the
containment sump and injects into the RCS,

The ECI success criteria for a small LOCA are as follows  tef. 1):
1 of 3 safety injetion pumps takes a suction on the RWST
The ECR success criteria for a small LOCA are as follows (Ref. 1):

1 of 2 RHR pumps takes a suction on the containment sump and delivers water
to the SI pumps suction, and
1 of 3 S1 pumps injects into the RCS cold legs

It is intended that for small breaks (4 inche’ and smaller), secondary-side steam dump will

be employed to reduce RCS pressure to th: cut-in pressure of the RHR pumps, so they can
recirculate directly (Ref. 1),

3.3.5  Component Information

A. Safety injection pumps A, B, and C
!. Rated flow: 375 gpm @ 2500 ft. head (1084 psid)
2. Rated capacity: 100%
3. Discharge pressure at shutoff head: 1750 psid
4. Type: horizontal centrifugal

B. Residual heat removal pumps A and B
1. Rated flow: 3750 gpm @ 225 ft. head (97 psid)
2. Rated capacity: 100%

3. Discharge pressure at shutoff head: 600 psig
4. Type: vertical centrifugal
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Support Svstems and Interfaces

are automatically actuated by a
\ditions initiating an SIS are

or

Low pressurizer pressure

urize
b. High containment
¢. High steam line differential pressure
d. High x::.zz 1 flow n low Tavg or

€ \A...

low steam line pressure

Jal actuauon

The SIS

nitates the following actions
start sel generators
starts the Sl ;m;i RHR pumps
opens the SI system isolati

he main tcc\m;\'v' y umps
starts the motor driven AFW pumps

Y

[ are 3 5 g - - ™
Oy manual actuation from the control room. The

injection to the recirculation phase of ECCS operation 1s

mps and moto -«v.u.;m\f valves are Class 1E AC

m the standby diesel generators as described in




Laat o b or  and N :
ceat exchanger and SI pumps are cooled by th
ystemn (see Section 3.8) '

"

tuanon are proviced locally for the SI and RHR pumps
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Table 3.3-1. H. B. Robinson 2 E

Data Summary for Selected

mergency Core Cooling System
Coemponents

COMPONENT D comp. LOCATION POWER SOURCE [VOLTAGE| POWER SOURCE EMERG.
TYPE 1OCATION LGAD GRP

RHA MDP RHAPITA BUS £7 480 EEQUIPTM AC/A
) MDP RHRPITD BUS £2 480 EFQUIPRM ACB
HBH X +HX FRHEHXRM

RH-HX2 HX RHEE XM

SI-860A MOV RHAPITA MCCS 480 MCCS AGIA
SI-8608 MOV RHAPITB | MCOS 480 FLOUIPRM ACB
SI861A MOV RHAPITA MCCS 480 MCCS ACA
B30 MOV RHAPITB MCCh 289 EEQUIPRM ACH
SI864A MOV SIPMEM MCCS 480 MCCS AC/A
518648 MOV S MCCH 480 EEQUIPAM ACS
SI866A MOV RC MCCS 480 EEQUIPRM AC.B
SI-8668 MOV AC MCCS 480 MCccs AC/A
SI867A MOV Y] MCC5 480 MCCS AC/A
SI86/8 MOV B MCCH 480 £ QUIPEM ACB
SI869 MOV PPIUN MCCS 480 MCCS ACIA
S 870A MOV B MCCS 480 MCCS AC/A
518708 MOV B MCCB 480 EEQUIPEM ACH
SI878A MOV SIPMPM MCCS 280 MCGS ACIA
Si-8788 MOV SIPMIM MCT6 180 EEQUIPRM ACH
SIA MOP SIPMEM BUS €1 280 tEQUIPRM AGIA
S8 MDOP SIPMEM BUSET 480 EEQUIPRM AC/A
S8 MDP SIPMEM BUS £2 480 EEQUIPTIM ACB
SiC MDP SIFMRM BUS £2 180 EEQUIPTIM ACB
SIAWST TANK RWST
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34 CHEMICAL AND VOLUME CONTROL SYSTEM (CVCS)
il s

1 stem Fungtion

i"ah't Chemical and Volume Control System (CVCS) is responsible for
maintaining the proper water inventory in the Reactor Coolant System and maintaining
water purity and the proper concentration of neutron absorbing and corrosion inhibiting
chemicals in the reactor coolant. The makeup function of the CVCS is assumed to be
required to maintain the plant in a long-term (8 hours) hot shutdown condition.

3 L ‘ . 2 :
ii%e C\’Eé Jrovides a means for injection of control poison in the form of boric

acid solution, chemical additions for corrosion control, and reactor coolant cleanup and
degasification. This system also maintains the required water inventory in the RCS,
reprocesses water that is letdown from the RCS, and provides seal water injection to the
reactor coolant pump seals. The functions of the CVCS are performed by the following
components: (a) three positive disglacemcm charging pumps, (b) boric acid transfer
pumps, (¢) volume control tank, (d) boric acid tanks, and (e) vanous heat exchangers and
demuneralizers,

Simplified drawings of the CVCS, focusing on the charging and makeup
portions of the system, are shown in Figures 3.4-1 and 3.4-2. A summary of data on
selected CVCS components is presented in Table 3.4-1,

30"3

3

Eur‘m normal me operation the letdown flow from RCS cold leg 1 is cooled
in the shell side of the regenerative heat exchanger, then directed to the volume control tank
(VCT). The reactor makeup control system maintains the desired inventory in the VCT.,
From the VCT the coolant flows to the charging pumps which raise the pressure above that
in the RCS. The bulk of the charging flow is pumped back to the RCS through the tube
side of the regenerative heat exchanger via two _ arging lines, one through loop 2 cold leg
and one through loop 1 hot leg. P rtions of the charging flow are directed to the reactor
coolant pumps lhroufh a seal water injection filter, and to pressurizer spray.

Makeup for normal plant leakage is regulated by the reactor makeup control
which is set by the operator to blend water from the primary water storage tank with
concentrated boric acid to match the reactor coolant boron concentration. Makeup v ter to
the RCS is provided from the primary water storage tank, the boric acid tanks, the refueling
water storage tank, and the chemical mixing tank.

344 guum_m:m.cqm
he success criteria for the CVCS are not clearly defined in the FSAR,

However the following is roted (Ref. 1):

I of 2 charging lines is necessary to charge to the RCS
I of 3 charging pumps is adequate for normal make-up to the RCS

3.4.5  Component Information

A. Centrifugal charging pumps A, B, C
1. Rated flow: 77 gpm @ 5500 ft head (2384 psid)
2. Rated capacity: 100% for RCS makeup
3. Type: positive displacement

B. Boric acid A&umps (2)
1. Rated flow: 860 gpm @ 235 ft head (102 psid)
2. Type: corned
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3.‘06

3‘4!7

1.

. Primary water pumsgs (2)

1. Rated flow
2. Type: centrifugal

gpm @ 300 fi head (130 psid)

Volume control tank

1. Volume: 300 fi?
2. Design pressure: 75 psig

Boric acid tanks (2)
1. Volume: 7500 gallons
2. Design presswe: atmospheric

water stora (80
l. olume: 150,000 gallons
2. Desxgn pressure: atmospheric

Support Systems and Interfaces

. Control Signals

1. Automatc

H. B. Robinson 2

One charging lgmmp is automatically controlled, its speed modulated in

accordance wi
2. Remote Manual

pressurizer level.

The charging pumps can be actuated by remote manual means from the

¢control room.

. Motive Power

b Chuging pumps B and C are Class 1E AC loads that can be supplied from

the stan

by diesel generators as described in Section 3.7, Charging pump

A is powered from the dedicated shutdown bus (non-safety related).

. O!her

. The centrifugal charging pumps are cooled by the Component Cooling

system (see Section 3.8).

2. Pump lubrication and ventilation are provided locally.

Section 3.4 References

H. B. Robinson 2 Updated Final Safety Analysis Report, Section 9.3.4,
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Table 2.4-1. H. B. Robinson 2 Chemical and Volume Controi System
Data Summary for Selected Components

COMPONENT 1D COMP. LOCATION POWER SOURCE [VOLTAGE!| POWER SOURCE EMERG.
. . vae T LOCATION LOAD GRP. |
CH 121 NV 226AB
CH-310A NV RC
CH-3108 NV AC
CH-358 xv 226AB
CH-PA MDP CHPMRM BUS-DS 480 SDBLDG AC/SD
CHPB MOP CHPMAM BUS £1 280 EEQUIPRM AC/A
CHPC MDP CHPMAM BUS £2 480 EEQUIPRM ACB
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3.5 CONTAINMENT HEAT REMOVAL SYSTEMS

3.5.1

The containment heat removal systems consist of an integrated set of
subsystems that provide the function. of containment heat removal and containment
pressure control fgllowin a loss of coolant accident. In conjunction with the ECCS, the
containment heat removal systems complete the post-LOCA heat transfer path from the
reactor core to the ultimate heat sink.

3.5.2 %mm.ﬂ.eﬂnm.nn
¢ containment heat removal systems consists of two separate subsystems:

Containment Spray System (CSS)
Continment Air Recirculation Cooling (CARC) System

The CSS consists of two parallel redundant subsystems, each feeding one 360
degree spray ring header. Each CSS subsystem consists of one horizontal centrifugal
pump drawing suction from the Refueling Water Storage Tank (RWST) during the
injection phase of a LOCA and from the pumps discharge during recirculation. The
CARC system consists of four air handling units, each including air operated inlet louvers,
roughing filters, cooling coils, fan and drive motor, duc: distribution system,
instrumentation, and controls. The cooling coils are suspplied by the Service Water syst:m.,

Simplified drawings of the Contuinment Spray System are shown in igures
3.5-1 and 3.5-2. The interface between the CARC units and the service water system is
shown on the SW system drawings in Section 3.9. The interfaces are through motor
operated valves CW.33A throu?h "W-33F, and CW-34A through CW-34D. A su
of data on selected containment heat removal system componen:s is presented in Table 3.5.
i

3.5.3 Sustem .Qng:n'ginn
Normally the CSS 1s in standby. The CSS$ is actuated on Hi-Hi containment

pressure. The CSS pumps wiil start, and spray water from the RWST into the containment
atmosphere. The contenis of the spray additive tank (sodium hydroxide) are mixed with
the spray stream to provide iodine removal from the containment atmosphere,
Recirculation of water from the containment sump can be provided by diversion of a
portion of the flow from the discharge of the RHR heat exchangers to the suction of the
CSS pumps after iﬂ:ction from the RWST has been terminated,

The CARC units are normally in use during plant operation. The CARC system
removes heat from the containment atmosﬁhere by continuously recirculating the air-steam
mixture through cooling coils to transfer heat to the service water system, There are two
booster pumps in the service water supply paths to the CARC units. Rach of the four fan
cooler units is capable of transferring heat at a rate of 11,100 Btu/sec at desigr: basis
accident conditions. A gravity operated damper in the fan discharge opens automatically
when the fan is started. Duct work distributes the cooled air to the various containment
compartments and areas.

3.5.4
The containment heat removal function is satisfied by any of the following
combinations of equipment (Ref. 1):

all four containment cocling units

both containment spray pumps providing spray
2 of 4 containment cooling units and 1 of 2 containment spray pumps operating
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3.8.6

H. B. Robinson 2

. Containment Spray Pumps A and B

1. Rated flow: 1161 gm@ unknown head
2. Rated capacity: 50
3. Type: honzontal centrifugal

. Containment Air Recirculation Cooler Units

1. Design duty: 11,100 Btu/sec
Support Systems and Interfaces

. Control Signals
1.

Automatic
The CSS pumps are automatically actuated on coincidence of two sets of
two out of three Hi-Hi containment pressure signals. An SI signal
automatically starts any stopped fan cooler unit.

2. Remote manual
The CSS and CARC units can be actuated by remote manusl means from
the control room.

. Motive Power

1. The CSS pumps, CARC units, and related mozor-ogemed valves are Class
1E AC loads that can be supplied from the standby diesel generators, as
described in Section 3.7. Redundant loads are supplied from separate load
groups.

. Cooling Water

1. ghse)css pumps are cooled by the Component Cooling system (see Section

2. The CARC units are cooled by the Service Water system (see Section 3.9),

. Other

1. Lubrication, ventilation, and pump cooling are provided locally for the CSS
pumps.

Section 3.5 References

+ H. B. Robinson 2 Updated Final Safety Analysis Report, Section 6.2.2.
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Table 3.5-1. H. B. Robinson 2 Containment Heat Removal System
Data Summary for Selected Components

-
COMPONENT 1D COoOMP. LOCATION POWER SOURCE |VOLTAGE | POWER SOURCE EMERG. :
TYPE LOCATION LOAD GRP.
CARC-1 FAN RC BUS-E1 48C FEQUIPRM AC/A
CARC 2 FAN RC BUS £1 480 EEQUIPHM AC/A
CARC 3 FAN AC BUS E2 480 EEQUIPRM AC/B
CARC4 FAN RC BUS-E2 480 EEQUIPRM AC/HB
CS-A MDP SIPMBRM BUS-E1 480 EEQUIPRM AC/A
cS8 MDP SIPMIM BUS £2 480 EEQUIPRM ACH
CW 33A MOV 226AB MCCS 480 MCCS AC/A
Cw 338 MOV 226AB MCCS 480 MCCS AC/A
CW-33C AOV 226AB MCCE 480 EEQUIPRM ACB
CW-33D MOV 226AB MCC6 480 EEQUIPTIM AC/B
CW 33t MOV 226A8 MCCS 480 MCCS AC/A
CW-33F MOV 226AB MCCH 480 EEQUIPTM ACB
CW34A MOV 226AB MCCS 480 MCCS AC/A
CW-348 MOV 226A8 MCCS 480 MCC5 AC/A
CW-34C MOV 226AB MCCS 480 EFQUIPRM ACB
CW-34D MOV 226AB MCCE 480 EEQUIPRM AC/B
CWBA ViP 226AB UNKNOWN
CW-EB AP 226AB UNKNOWN
SI-844A MOV SIFMAM MCCS 280 MCCS AC/A
Si-8448 MOV SIPMIM MCC6 280 EEQUIPRM ACH
SI-680A MOV SIFMEM MCC5 480 MCCS AC/A
Si-8808 MOV SIPMIM MCCh 480 FEQUIPTIM ACH
Si880C MOV SIPMEM MCCS 480 WMCCS AC/A
Sie80D MOV SIPMIM MCCH 480 FEQUIPTIM ACS
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3.6 INSTRUMENTATION AND CONTROL (1 & C) SYSTEMS

3.6.1 ﬁn.m.hmlnn
¢ instrumentation and control systen.: consist of the Reactor Trip System

(RTS), the Engincered Safety Features (ESF) Instrumentation System, and systerus for the
displey of plant information to the operators. The RPS and ESF system monitor the reactor
lant, and alert the operator to take corrective action before specified limits are exceeded.
¢ RTS will initiate an automatic reactor trip (scrar) to rapid {:shuldown the reactor when
plant conditions exceed one or more specified limits. The ESF system will automatically
actuate selected safety systems based on the specific limits or combinations of limits that are
exceeded. A remote shutdown capability is provided to ensure that the reactor can be
placed in u safe condition in the event that the main control room must be evacuated.

he includes sensor and transmitter units, logic units, and output trip

relays that operate reactor trip circuit breakers to cause a reactor scram. The ESF system
includes independent sensor and transmitter units, logic units and relays that interface with
the control circuits for the many different sets of components that can be actuated by the
ESF system. Operator instrumentation displaé systems consist of display panels in the
control room that are powered by the 120 VAC electric power system (see Section 3.7).
The remote shutdown capability is provided by remote panels and local equipment controls
in conjunction with normal automatic systems.

3.6.3 Sastem Operation

A. RTS

The Westinghouse RTS (or Reactor Protection System, RPS) has two to four
reaw~dant input instrument channels for each sensed parameter and two output
actuation ~oins (A and B). The A and B logic trains independently generate a
reactor trip command when prescribed perameters are outside the safe operating
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