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CAUTION

The information in this r: port 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 infonnation. 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

Division of Engineering and Systems Technology
Mail stop 7E4

Washington, D.C. 20555-

With copy to:

Mr. Peter Lobner
Manager, Systems Engineering Division

Science ApplicationsInternationalCorporation
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 should be included if possible.
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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 similr
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 reports that describe features of this plant or site is presented in
Section 5. Symbols usec in the system and layout drawings are defined in Appendix A.
Terms used in data tables are defined in Appendix B.

1. 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 3n1-

Reactor type PWR-

NSSS vendor Westinghouse-

Number ofloops 3-

Pow er (MWt/MWe) 2300/665-

Architect engineer Ebasco-

Containment type Reinforced concrete cylinder with steel-

liner, post-tensioned vertically only.

2. IDENTIFICATION OF SB1ILAR NUCLEAR POWER PLANTS
H. B. Robinson 2 has a Westinghouse PWR three loop nuclear steam supply

system (NSSS), Other three loop Westinghouse plants in the United States include:

Beaver Valley 1-

Farley 1 and 2-

North Anna 1 and 2 --

San Onofre 1-

Virgil C. Summer 1-

Surry 1 and 2-

Turkey Point 3 and 4-

i

:
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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 31. In the " Report Section" column 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 s:ction of the Final Safety
Analysis Report where additionalinformation on each system can be found. Other sources
of infomiation on this plant are identified in the bibliography in Section 5.

Several cooling water systems are identified in Table 31. The functional
relationships that exist among cooling water systems required for safe shutdown are shown
in Figure 31. Details on the ind:vidual cooling water systems are provided in the repon
sections identified in Table 31.

|
|
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Table 3-1. Summary of II. B. Robinson 2 Systems Covered in this Report '. f
!

;
.

'

Generic Plant-Specific Report USAR Section
System Name System Name Section Reference 'l

,
. . |: Reactor; IIcat Removal Systems |

| - . Reactor Coolant System (RCS) . 3.1 5Same
;

!
- Auxiliary Feedwater(AFW) and. Same 3.2 10.4.8 }i Secondary Steam Relief (SSR)- |

Systems 1
:
>

- Emergency Core Cooling Systems Same j
.

(ECCS) 4!
- liigh-Pressure Injection Safety Injection System (SIS) 3.3 - 6.3,

&

& Recirculation !
.

- Low-pressure Injection - ResidualIIcat Removal 3.3 6.3 'l
& Recirculation ' System .

_[
._ ;

Decay licat Removal (DIIR)'- (Auxiliary Coolant) Residual 3.3 6.3 i
sa -

System (Residual Heat Removal Heat Removal System
,

*

- (RHR) System) j
i

: - Main Stearn and Power Conversion - ' Main Steam Supply System, X 10 !
; .. Systems Condensate and Feedwater System, j

Circulating Water System ;

], - Other Heat Removal Systems . Main Steam Dump System - X 10.4.4
i

j. Reactor Coolant Inventory Control Systems !
; - Chemicaland Volume ControlSystemi .Same. -3.4 -9.3.4 !<

; (CVCS)(Charging System) -
|
t

! - ECCS See ECCS, above - -

t

'
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l .i
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Table 3-1. Summary of II. B. Robinson 2 Systems Covered in this Report (Continued) |
!

Generic Plant-Specific Report USAR Section :System Name System Name Section Reference
|

Contairrment Systems ;

i - Containment Same X 6.2 i

- Containment IIcat Removal Systems
- Containment Spray System Same 3.5 6.2.2., 6.5.2

|
.; - Containment Fan Cooler System Containment AirRecirculation 3.5 6.2.2 |
1 Cooling System

t

- Containment Normal Ventilation Systems Reactor Containment Building X 9.4.3
'

i Ventilation System
'

i
'

i- - Combustible Gas Control Systems Post-Accident Venting System X 6.2.5-

! - Other Containment Systems Containment Isolation System X 6.2.4 Iu
r

Reactor and Reactivity Control Systems !
'

., - Reactor Core Same X 4

i- Control Rod System Control Rod Drive System X 3.9.4,4.6
.

. . .Boration Systems See CVCS,above - --

'

i
Instrumentation & Control (I&C) Systems:

- Reactor Protection System (RPS) ReactorTrip System (RTS) 3.6 7.2
;

- Engineered Safety Feature Actuation Engineered Safety Feature 3.6 7.3 |
; System (ESFAS) Instmmentation System ,'
;

-

! - Remote Shutdown System Dedicated Shutdown Panels, X 7.4
j $ Auxiliary Feed Pump Room
; Controlse

!.
k
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..



,

a

.i-

: |
| !

t
- .

.

t

Table 3-1. Summary of II. H. Robinson 2 Systems Covered in this Report (Continued)
|
!
!

Generic Plant-Specific Report ' USAR Section !:

System Name System Name Section Reference j

Instrumentation & Control (I&C) Systems (continued) '>

| - Other I&C Systems Various systems X 7.5, 7.6. 7.7 . ;

Support Systems '
.

i
- Class IE Electric Power System Same 3.7 8.2,8.3 !

:
.

i

;.
- Non-Class IE Electric Power System Same 3.7 8.2,8.3 !

,
. |

| - Diesel Generator Auxiliary Systems Same 3.7 8.3,9.4.4 i. . . .

! - Component Cooling Water (CCW) Component Cooling System 3.8 9.2.2 !
System (CCS) !

'

- Service WaterSystem (SWS) Same 3.9 9.2.1
m

.
. 1.

- OtherCooling Water Systems None ider.dfied - -

. - | Fire Protection Systems Same X 9.5.1 |
i !

{ - Room Heating, Ventilating,and Air- Air Conditioning, Heating, X 9.4 |
; Conditioning (IIVAC) Systems
. -

Cooling and Ventilation Systems |
t

I - Instrument and Service Air Systems. Station and Instrument Air Systems X 9.3.1 i
i

. !

: - Refueling and Spent FuelSystems Fuel Storage and IIandling X 9.1 !
. .

.

! - Radioactive Waste Systems Radioactive Waste Management X- 1I i

Systems - ,

1

i .
Radiation Protection Systems Same X 12 - |

-

tJ t

b
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'
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3.1 REACTOR COOLANT SYSTEM (RCS)

3.1.1 System Function

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

3.1.2 System Definition

The RCS includes: (a) the reactor vessel, (b) reactor coolant loops, (c) reactor
coolant pumps, (d) the primary side of the steam generators, (e) pressurizer, and (f)
connected piping out to a suitable isolation 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.

3.1.3 System Oneration

During power operation, circulation in the RCS }s 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 spray,
RCS coolant inventory is measured by pressurizer water level which is maintained withm a
prescribed band by the chemical and volume control system (charging system).

At power, core heat is transferred to secondary coolant (feedwater) in the steam
generators, The heat transfer path to the ultimate hnt sink h completed by the main steam
and power conversion system and the circulating water system.

Following a transient or small LOCA (if RCS inventary is maintained), reactor
core heat is still transferred to secondary coolant in the steam 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
oy venting steam or reactor coolant to the containment through the pressurizer relief valves.
There are two power operated relief v des and three safety valves on the pressurizer. A
continued inability to establish adequa;e heat transfer to the steam generators will result in a
LOCA like condition (i.e., continutr.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 System Success Criteria

The RCS success criteria can be described in terms of LOCA and transientmitigation. 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:-

7 M9
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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.

3.1.5 Comoonent information

A. RCS
31. Volume: 9343 ft ,includin ressurizer

2. Normal operating pressure:gp235 psia

B. Pressurizer
1. Volume: 1400 ft3

C. Safety Valves (3)
1. Set pressure: 2485 psig
2. Relief capacity: 288,000 lb/hr each

D. Power Operated Relief Valves (2)
1. Set pressure: 2335 psig
2. Relief capacity: 179,000 lb/hr ca:h

E. Steam Generators
1. Type: Vertical shell and U Tube
2. Model: Westinghouse 44 Series

F. Pressurizer Heaters
1. Capacity: 1300 kW

3.1.6 Sunnort Systems and interfaces

A. Motive Power
1. The pressurizer heaters are Class IE 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.

B, Reactor Coolant Pump SealInjection 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.

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

,

COMPONENT IC COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG. I

TYPE LOCATION LOAD GRP. |

_HCS-455 - NV f0

HCS-456 NV HC
p

HCS-535 MOV FC MCC6 480 EEOUIPRM AC/B L

HCS-536 MOV HC MCC6 480. EEOUIPHM AC/B
>

HCS-750 MOV HC MCC5 480 MCCS AC/A

HCS-751 MOV HC MCCG 480 EEOUl" $ AC/B j
HCS-VESSEL HV 10 '.
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3.2 AUXILIARY FEEDWATER (AFW) SYSTEM AND SECONDARY
STEAM RELIEF (SSR) SYSTEM

3.2.1 System Fune[[QD
The AFW system provides a supply of high pressure feedwater to 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
l gh to perrait heat removal by the residual heat removal (RHR) system. The SSR system
piovides a steam vent path from the steam generators to the atmosphere, thereby
completing the heat transfer path to an ultimate heat sink when the rnin 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 fo!!owing transients
and smalbbreak LOCAs.

3.2.2 System Definition

The ARY 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
control valve on each of the three main steam lines.

Simplified drawings of the ARV and SSR systems are shown in Figures 3.21
and 3.2 2. A summary of data on selected AFW system components is presented in
Table 3.21,

3.2.3 System Goeration
During normal operation the ARV system is in standby. The initiating signals

for starting the motor-driven pumps are: (a) both main fe:duer pump breakers open, (b)
low-low water level in an
condition on the pump'y steam generator, (c) a safety injection signal, or (d) blackouts respective emergency bus. The turbine driven pump is
automatically 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.

ARV system success can be met by any one of three pumps. The turbine
driven ARV pump is capable of providing 600 gpm at 3000 feet head.1he motor driven
ARV 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,

The primary source of water to the ARV 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 cf 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 steam generators threugh '

independent paths. Flow from the motor driven pumps goes to a common header from I

which flow splits to supply all three steam generators. Flow is regulated by control valves
which at:omatically maintain the required ' low into the steam generators under varying
backpressures.

1

3.2.4 Svstem Sqqcess Criterin
!

For the decay heat removal function to be successful, both the ARV system and |
the SSR system must operate successfully, The ARV success criteria are the following |(Ref.1): 1

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

Water must be provided from at least one source to the ARV pump suctions,-

Altemative 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. He
number of safety valves that must open for the decay heat removal function is not known.

J
3.2.5 Comoonent Information

A Motor driven ARV pumps A and B
1. Rated flow: 300 gpm @ 3000 ft, head (1300 psid)
2. Rated capacity: 100% each
3. Type: Centrifugal

B. Turbine driven ARV pump TP1
1. Rated flow: 600 gpm @ 3000 ft. head (1300 psid)
2, Rated capacity: 100 %
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 Suncort Systems and Interra;;n

A. Control Signals
1. Automatic

The motor driven ARV 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 ARV system can be actuated by remote manual means from the main
control room,

r 1

!
I
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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

1 groups.
2. The AFW turbine driven pump is supplied with steam from all three main

steam lines

C. Other
I

1. Lubrication, and 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 Referentgs

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

|
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Table 3.2-1. H. B. Robinson 2 Auxiliary Feedwater System Data Summary
*

i
for Selected Components !

~

!
!

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG. :
I TYPE LOCATION LOA 3 GRP. !

AFW-14A MOV PPMAZE MCC10 120 MCC10 ACIA
AFW-140 MOV PPMAZE MCC9 120 MCC9 AC/B
AFW-14C MOV PPMAZE MCC10 120 MCC10 AC/A
AFW-16A MOV AFWPMRM MCC10 120 MCC10 AC/A, ;

AFW-16B MOV AFWPMRM MCC10 120 MCC10 AC/A
AFW-16C MOV AFWPMRM MCC9 120 MCC9 AC/B
AFW-20A MOV AFWPMRM MCC9 120 MCC9 AC/B !

AFW-20B MOV AFWPMRM MCC10 120 MCC10 AC/A I

AFW-24 XV CCHXHM I

AFW-8A MOV PPMAZE MCCS 480 MCCS AC/A
AFW-8B MOV PPMAZE MCC6 480 EEOUIPRM AC/B |

AFW-8C MOV PPMAZE MCC6 480 EEOUIPRM AC/B i
AFW-A MDP AFWPMHM BUS-E1 480 EEOUIPRM AC/A.

i
AFW-8 MDP AFWPMHM BUS-E2 480 EEOUIPRM AC/D
AFW-CST TANK CST

{ AFW-l P1 1DP 22618 I

i CW-118 XV CCHXHM [
t :

| SG-A SG RC !

! SG-B SG HC I'

| {;SG-C SG RC
,

I
? +

! ,

i. !

.

! 8 !

! ,!
.!
t

i !
1 i
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3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

3.3.1 Svetem Function
The ECCS is an integrated set of subsystems that perform emergency coolant

injection and recirculation functions to mamtam reactor core coolant inventory and adequate
decay heat removal following 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 Svstem Definition
The emergency coolant injection (ECI) function is performed by the following

ECCS subsystems: |

Passive cold leg accumulators-

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 System, perform the low pressure injection function. I

The Refueling Water Storage Tank (RWST) is the water source for 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 dehver water to the suction of the SI 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
shown in Section 3.1. A summary of data on selected ECCS components is presented in
Table 3.3-1,

3.3.3 System Oneration

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 sucian on the RWST.
The SI pumps deliver water to two headers, one for injection through the cold legs and onet

for injecuon 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 set )oint, the RHR
pumps are realigned to draw a suction from the containment sump anc deliver water
through the residual heat exchangers to the RCS, If depressurization of the RCS proceeds
slowly, high prenure recirculation can be accomplished by manually aligning the c.ischarge
of the RHR pumpr. to the suction of the SI pumps. The RHR pumps also deliver water to
the suction of the Containment Spray pumps dunn; recirculation (see Section 3.5).

3.3.4 System Success Criterin

LOCA mitigation requires that both the emergency coolant injection 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-

pressure, and
2 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 1.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 mjects into the RCS.

The ECI success criteria for a small LOCA are as follows (itef.1):

1 of 3 safety inje: tion pumps takes a suction on the RWST-

ne 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-
1

to the SI pumps suction, and
1 of 3 SI pumps injects into the RCS cold legs-

It is intended that for small breaks (4 inches 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 Comoonent Information

A. Safety injection pumps A, B, and C
1. Rated flow: 375 gpm @ 2500 ft. head (1084 psid)
2. Rated capacity: 100 % i

3, Discharge pressure at shutoff head: 1750 psid
i4. Type: horizontalcentrifugal
;
;

B. Residual heat removal pumps A and B
[1. Rated flow: 3750 gpm @ 225 ft. head (97 psid)
i2. Rated capacity: 100 %

3. Discharge pressure at shutoff head: 600 psig f4. Type: vemealcentrifugal
j

q

!

!

,
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C. Cold leg injection accumulators (4)
1. Accumulator volume: 1200 ft3
2. Minimum water vo'ume: 825 ft3
3. Normal operating pressure: 660 psig
4. Nominal boric acid concentration: 2000 ppm

D. Refueling water storage tank
1. Capacity: 353,000 gallons
2. Design pressure: Atmospheric
3. Minimum boron concentration: 2500 ppm

E. Boron injection tank
1. Capacity:900 gallons
2. Design pre:sure: 2735 psig
3. Fluid: 12% boric acid solution

F. RHR heat exchangers 1 and 2
1. Design duty: 29.4 x 10 Bru/hr6
2. Type: Vertical, shell and U tube

3,3,6 Suncort Systems and Interfaces

A. Control signals
1. Automatic

The ECCS injection subsystems are automatically actuated by a safety
injection signal (SIS) Conditions initiating an SIS are:

a. Low pressurizerpressure
b. High containment pressure
c. High steam line differential pressure
d. High steam flow with low Tavg or low steam line pressure
e. Manualactuation

The SIS automatically initiates the following actions:

starts the diesel generators-

starts the SI and RHR pumps
-

opens the SI system isolanon valves-

trips the main feedwater pumps
-

starts the motor driven AFW pumps
-

2. Remote manual

An SIS can be initiated by manual actuation from the control room. The
transition from the injection to the recirculation phase of ECCS operation isinitiated manually.

B. Motive Power
\

1. The ECCS motor-driven pumps and motor operated valves are Class IE AC i

loads that can be supplied from the standby diesel generators as described in
Section 3.7.

20
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C. Other '1

l. The RHR pumps and heat exchanger, and SI pumps are cooled by the
'ponent Cooling system (see Section 3.8).

2. 2
:stion and ventilation are provided locally for the SI and RHR pumps

ai motors.

3.3,7 Section 3.1 References

1. H. B. Robinson 2 Updated Final Safety Analysis Report, Section 6.3.2.
i
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Table 3.3-1. H. B. Robinson 2 Emergency Core Cooling System
- I

Data Summary for Selected Components

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.
TYPE LOCATION LGAD GRP_

.

IBI-A MDP fufHPITA BUS-Ei 480 EEOUTPHM AC/A |
fui-8 MDP HHHPIIB BUS-E2 480 EEOUIPHM AC/B
ID141X1 HX (DNRiXHM

HH4fX2 HX FHuiXHM
i

SI-860A MOV HHHPITA MCCS 480 MCC5 AC/A
~

SI-860B MOV FWiHPITB MCC6 480 EEOUIPHM AC/B
SI-861A MOV HHHPITA MCC5 480 MCCS AC/A i

SI-8618 MOV HHHPIIB MCC6 480 EEOUIPHM AC/B

fSI-BG4A MOV SPMFW MCC5 480 MCCS AC/A
SI-8648 MOV SIPMFW MCC6 480 EEOUIPHM AC/B f
SI-866A MOV HC MCC8i 480 EEOUIPHM ACJB !

fSI-8668 MOV HC MCCS 460 MCC5
~

AC/A
* SI-867A MOV B!FM MCCS 480 MCCS AC/A {

f
SI-8678 MOV BIRM MCC6 480 EEOUIPHM AC/B
SI-869 MOV PPTUN MCCS 480 MCCS AC/A [

q480 MCCS AC/A !SI-870A MOV BIFW MCCS
SI-8708 MOV BIHM MCC6 480 EEOUIPRM AC/B [
SI-878A MOV SIPMfW MCCS 480 MCCS AC/A
SI-8788 MOV SPMFM MCC6 480 EEOUIPHM AC/B J

ISI-A MDP SIPMEN BUS-E1 480 EEOUIPHM AC/A
SI-B MDP SPMfW BUS-Et 480 EEOUIPHM AC/A
SI-B MDP SIPMfW BUS-E2 . 480 EEOUIPHM AC/B
SIC - MDP. SIPMHM BUS-E2 480 EEOUIPIM AC/B
S341WST TANK HVr$T

vs '
N b

e
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I
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: H. B. Robinson 2

4 3,4 CllEh11 CAL AND VOLUh1E CONTROL SYSTEh! (CYCS)
1 3.4.1 S.utem Function

The Chemical and Volume Control System (CVCS) is responsible for
maintaining the proper water inventory in the Reactor Coolant System and maintaining

i 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.

3,4.2 System Definiflon

The CVCS provides 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 displacement charging pumps, (b) boric acid transfer
pumps, (c) volume control tank, (d) boric acid tanks, and (e) various heat exchangers and
demmeralizers.

Simplified drawings of the CVCS, focusing on the charging and makeup
portions of the system, are shown in Figures 3.41 anc 3A 2. A summary of data on
selected CVCS components is presented in Table 3.41.

,

3.4,3 System Oncration

Dunng normal plant 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 contml tank
(VCT). The reactor makeup control system maintains the desired inventory in the VCT.
From the VCT the coolant flows to the cSarging pumps which raise the pressure above that
in the RCS The bulk of the charging flow is pumped back to the RCS thmugh the tube
side of the regenerative heat exchanger via two ; arging lines, one through loop 2 cold leg
and one through loop I hot leg. P rtions of the charging flow are directed to the reactor
coolant pumps through a seal water injection filter, ancl to pressurizer spray,

hinkeup 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. hiakeup nter 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.

3.4.4 System Success Crlierla

| The success criteria for the CVCS are not clearly defined in the FSAR.
However the following is noted (Ref.1):

1 of 2 charging lines is necessary to charge to the RCS-

1 of 3 charging pumps is adequate for normal make up to the RCS-

3.4.5 Comoonent 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: posmvedisplacement

B. Boric acid pumps (2)
i

1, Rated flow: 60 gpm @ 235 ft head (102 psid)
2. Type: cr.ned

27 2/89-

4

. _ _ _ _ _ _ _ _ . _ _ - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - --



. . _ _ _ _ . _ _ . _ .___ _ _._ _ _

! .,

.

H. B. Robinson 3

C. Primary water pumps (2)
1. Rated flow: 150 gpm @ 300 ft head (130 psid)

: 2. Type: centrifugal

D. Vohime control tank,

1. Volume: 300 ft3
2. Design pressure: 75 psig

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

F. Primary water storage tank
1. Volume: 150,000 gallons
2. Design pressure: atmospheric

3.4,6 Sunnori Systems and Interfacgg

A. Control Signals ,

1. Automatic -

One charging pump is automatically controlled, its speed modulated in .
accordance with pressurizer level.

2. Remote Manual
The charging pumps can be actuated by remote manual means from the
control room.

B. Motive Power
'

1. Charging pumps B and C are Class IE AC loads that can be supplied fmm
the standby diesel generators as described in Section 3.7. Charging pump
A is powered from the dedicated shutdown bus (non safety related).

C. Other
1. The centrifugal charging pumps are cooled by the Component Cooling -,

system (see Seetion 3.8).
2. Pump lubrication and ventilation are provided locally.

3.4.7 Section 3.4 References

1. H. B. Robinson 2 Updated Final Safety Analysis Report, Section 9.3.4
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i Tabic 3.4-1. H. B. Robinson 2 Chemical and Volume Control System
Data Summary for Selected Components ;

,

;

l

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.;

1 TYPE LOCATION LOAD GRP. ;
CH-1158 NV 226AB

l
4

| CH-121 NV 226AB
|<

t

i CH-310A NV RC !

!
CH-310B NV RC

|
CH-358 XV 226AB4

CH-PA MDP CHPMRM BUS-DS 480 SDBLDG AC/SD,

! ,

r

CH-PB MDP CHPMRM BUS-E1 480 EEOUIPRM AC/A (
CH-PC MDP CHPMRM BUS-E2 480 EEOUIPIR4 AC/B |

| '
?

,

I

). d !
;

:

i.

; -
-

,

) t

i .

1

<

> g -

r

1

i |

i l

f
:

.

!
-

_ _ _ _ _ _ _ _ _ -



.- .. .__ - . .-. . - - _ - . . _--

..

H. B. Robinson 2
3.5 CONTAINMENT llEAT REh10 VAL SYSTEhtS

3.5.1 System Function

The containment heat removal systems consist of an integrated set of
subsystems that provide the function; of containment heat removal and containment
pressure control following 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 System Definition

The containment heat removal systems consists of two separate subsystems:

Containment Spray System (CSS)-

Containment 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
aump drawing suction from the Refueling Water Storage Tank (RWST) during the
unjection phase of a LOCA and from the RHR 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, duct distribution system,
instrumentation, and controls. The cooling coils are supplied by the Service Water system.

Simplified drawings of the Conttilnment Spray System are shown in Figures
3.51 and 3.5 2. The interface between the CARC units and the service water system !s
shown on the SW system drawings in Section 3.9. The interfaces are through motor
operated valves CW 33A through CW 33F.and CW 34A through CW 34D. A summary
of data on selected containment heat removal system componena is presented in Table 3.5-
1.

3.5.3 System Oneration

Normally the CSS is in standby. The CSS is actuated on Hi Hi containment
pressure. The CSS pumps will start, and s aray water from the RWST into the containtnent
atmosphere. The contents of the spray ac ditive 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 injection from the RWST has been terminated.

The CARC units are normally in use during plant o 3eration. The CARC system
removes heat from the containment atmosphere by conunuous y recirculating the air steam
mixture through cooling coils to transfer lent to the service water system. There are two
booster pumps in the service water st:pply paths to the CARC units. Each of the four fan
cooler units is capable of transferring heat at a rate of 11,100 Btu /sec at design 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 System Success Criteria
The containment heat removal function is satisfied by any of the following

combinations of equipment (Ref.1):

all four containment cooling units-

both containment spray pumps providing spray-

2 of 4 containment cooling units and 1 of 2 containment spray pumps operating-

34 2/89
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H. B. Robinson 2
3.5.5 Comnonent Information

A. Containment Spray Pumps A and B
1. Rated flow: 1161 gpm @ unknown head
2. Rated capacity: 50%.

3. Type: honzontalcentrifugal

B. Containment Air Recirculation Cooler Units
1. Design duty: 11.100 Bru/sec

3.5.6 Suonort Systems and Interrges

A. 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 manual means from
the control room.

B. Motive Power
1. The CSS pumps CARC units, and related motor-operated valves are Class

lE 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.

C. Cooling Water
1. The CSS pumps are cooled by the Component Cooling system (see Section

3.8).
2. The CARC units are cooled by the Service Water system (see Section 3.9).

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

pumps.

3.S.6 Section 3.5 References

1. H. B. Robinson 2 Updated Final Safety Analysis Report, Section 6.2.2. ;

1

;

|

35 2/89

, _ . . _ -... _ _ - __



,, u um s .v.u>-.-..n+.~n.--a,.ns,.rw..as sa a . .-->.n.-eu..>.m.m.~.--.... -an..s> ..u.,wan-.a- _.-a>.~.,.sw .x .w,ns.--+-w-a-

'9

W

$ N

:
|- -

. .

XI Xi

t}i Qi
,

,
.oI!0 || 03 :! 03 :! $

.

'i i #
M t

Oyl N

l0: : m:i <

4 4
_

9fg,",,b a

-v!
i gg N

dB g 2c- g dB g
.

so . -

. .

us

t. _

.

@

i

-+< x- ~

.

.

: :s ::t OXI OKI "
, a a,,

e,

)$ !h rnp -cis
XV Xi i

elee le
e8

Eg! ikE
-

{ ] a
,- . .

c

36
2/89

- --. _ _ _ _ - _ _ _ _ _ _ _ _ _ _- - - _



. _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ _ _ _ __ __

|
~

!
, .c : ;.-- II a-se g

,

' 'wrm m..n.
3708%GE TANE t

V SSRwsT

_-

5
' X

!

4Enum "5'c":
.

357 SYSTE M unc
=< | . ..

i ,,,,om-
,

g si.uA '7s*t0 +d- @,

c

'ss.us t svs tu - h' # ""
.,

g.
,

-DG- -

To m px_, _ . - . 2c ,c

t
,,

sess i
K 992k

*

A.
- SSGA

||$&#80C

[ft--M aaa2'saaar -

_Q "* "'
U Ws"sYu ' dole g-

. , , , . . s
!

-D4- "D** -D4-
- M2M - 992G

' . .
:

,

ee9A e

i

Sac =
-D.=G- 0-DG-

:

><- ,,

-58890A
.,

(

&.,
'

fW- yr -

:
.. J !A . U Q _ aaa2aaan= =^

CS-A ' -

t s. - .

t'
,

> co
c,

; '

Figure 3.5-2. H.B. Robinson 2 Containment Spray System Showing Component Locations

:
1

~.

- - - - ,e -.w.- a + e.9% - -4 - .eie. -, * -y - --*---e.-p <g.--e.- w-s .-y _ . .m-. y s-m-w ug-.m-- y.w ,-w - --. --wy-, -, ..,,>w_g,.s-. - _ .. _,__,,._. _ -



' ^

:,

>
.

i'

!!

Table 3.5-1. H. B. Robinson 2 Containment Heat Removal System
.

>

Data Summary for Selected Components !.
'

,

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAG E PCWER SOURCE EMERG.
| TYPE l_OCATION LOAD GRP.
| CARC-1 FAN HC BUS-E1 480 EEOUIPHM AC/A

CARC-2 FAN HC BUS-E1 480 EEOUIPHM AC/A !

; CARC-3 FAN HC BUS-E2 480 EEOUIPRM AC/B
.

t

CAHC-4 FAN HC BUS-E2 480 EEOUlPHM AC/B

| CS-A MDP SIPMEN BUS-E1 480 EEOUIPRM AC/A
i CS-B MDP SIPMRM BUS-E2 480 EEOUIPRM AC/B !

CW-33A - MOV. 226AB MCCS 480 MCCS AC/A I,

! CW-338 MOV 226AB MCCS 480 MCCS AC/A !

CW-33C MOV 226AB MCC6 480 EEOUIPRM AC/B !
'

CW-330 MOV 226AB MCC6 480 EEOUIPRM AC/B
: CW-33E MOV 226AB MCCS 480 MCCS AC/A ||

s,3 CW-33F MOV 226AB MCC6 480 EEOUIPRM AC/B !m *

CW-34A MOV 226AB MCCS 480 MCC5 AC/A i

CW-34B MOV 226AB MCCS 480 MCC5 AC/A i

CW-34C MOV 226AB MCC6 480 EEOUIPRM AC/B
CW-34D MOV 226AB MCCC 480 EEOUIPRM AC/B !

;
- CW-BA V[P 226AB UNKNOWN !,

CW-BB EP 226AB UtWJJOWN
r

SI-844A MOV SIPMRM MCCS 480 MCCS AC/A
<

,

SI-8448 MOV SIPMFW MCC6 480 EEOUIPRM AC/B !
SI-680A MOV SIPMIN MCCd 480 MCCS AC/A
SI-8808 MOV SIPMHM MCC6 480 EEOUIPHM AC/B

; SI-880C MOV SIPMHM MCCS 480 MCCS ACIA
SI-880D MOV SIPMIN MCC6 480 EEOUIPHM AC/B

. M
! E f
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!
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!
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3,6 INSTRUh1ENTATION AND CONTROL (I & C) SYSTEhtS

3,6,1 System Function
The instrumentation and control systemr consist of the Reactor Trip System

(RTS), the Engineered Safety Features (ESF) Instrumentation System, and systems for the
display of plant infonnation to the operators. The RPS and ESF system monitor the reactor
plant, and alert the operator to take corrective action before s secified limits are exceeded.
The RTS will initiate an automatic reactor trip (scram) to rapid:y shutdown the reactor when
plant conditions execed one or more speelfied limits. The ESF system will automatically
actuate selected safety systems based on the specifi: limits or combinations oflimits that are
exceeded. A remote shutdown capability is provided to ensure that the reactor can be
pheed in a safe condition in the event that the main control room must be evacuated,

3,6,2 StstenLDi nitionfi
The RTS includes sensor and transmitter units, logie 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 display systems consist of display panels in the
control roem 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 System Oneration

A. RTS
The Westinghouse RTS (or Reactor Protection System, RPS) has two to four
re& dant input instrument channels for each sensed parameter and two output
actuation esins (A and B). The A and B logic trains independently generate a
reactor trip command when prescribed parameters rJe outside the safe operating
range. Etther RTS train is capable of opening a separate and independent
reactor trip circuit breaker to cause a scram. The manual scram A and B circuits
bypass the RTS logic trains and send a reactor trip command directly to shunt
tnp circuitry in the reactor trip circuit breakers.

B. ESF Actuation System
The ESF actuation system has up to four input instrument channels for each
sensed parameter, and two output actuation trains (A and B). In general, each !

train controls equipment powered from different Chss IE AC electrical buses. '

An individual component usually receives an actuation signal from only one
ESF train. The ESF actuation system performs the followin,; functions: (1)
safety injection signal (SIS), (2) operation of containment coo ing systems, (3)
containment isolation, (4) ma!n steam line isolation, (5) main feedwater line
isolation, (6) start the AFW pumps, (7) service water system isolation from the
Turbine Building, and (8) eracrgency diesel ;;enerator start. Although the .

FSAR does r.ot explicitly state so,it is assumec that the ESF actuation system ,

also causes a reactor trip,if one has not already been generated by the RPS and
performs control room isolation. The control room operators can manually trip !
the various ESF logic subsystems. Details regarding ESF actuation logic are
included in the system description for the actuated system.

,

,

b

.
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C. Remote Shutdown
Local stop/ start push button motor controls with a selector switch are provided
at each of the following motors:

Motor Driven Auxiliary Feedwater Pumps-

Charging Pumps-

Boric Acid Transfer Pumps-

Com nent Cooling Water (CCW) Pump A for the DS system (at the-
,

char ng qump room DS panel)
Serv ce W ater Pump D for the DS system (at the charging pump room DS-

panel)

The selector switch will transfer control of the switchgear from the Control
Room to the local station at the motor, or remote panel. Placing the local
selector switch in the local operating position will actuate an annunciator alann
in the main contml room.

Remote stop/ start push button motor controls with a selector switch are
provided for each of the following motors:

Service Water Pumps-

Containment Air Recirculation Fans-

These controls are grouped at two locations, as follows:

Service Water Pumps A and B and Containment Air Recirculation Fans-

iWH 1 and 2 in the emergency switchgear room
Service Water Pumas C and D and Containment Air Recirculation Fans

.

HVH 3 and 4 in the 3od Drive Room

The selector switch will transfer control of the switchgear from the Control
Room to the remote point. Placing the selector switch to local operation will
initiate an annunciator alarm in the main control room and will turn out the
motor control position lights on the Control Room panel.

Altemate motor control points are not required for the following:

Component Cooling Water Pumps B and C. (Automatically restaned on a-

i

loss of offsite power once the diesel generators are operating.)
Instrument Air Compressors and Cooling Pumps.
automatically on low pressure in the air and water service (These will start

-

s, onec the diesel
automatically energizes the bus, and the motor control centers are manually
energized. Instrument Air Compressors must be reset and restaned upon
reenergizing motor control centers. The control point is local to the
compressors.)-

Speed control is provided locally for:

Steam Driven Auxiliary Feed Pump-

Charging Pumps-

|

!
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Valve control is provided locally for: |

1
hiain Feed Regulators-

hiain Feed By pass Regulators !-

Auxiliary Feec Control Valves. (These are located local to the auxiliary feed-

pumps and turbine building mezzanine DS panel)
Steam generator power operated relief valves-

;

All other valves requiring operation during hot shutdown can be locally '-

operated at the vLive !
1.4tdown orifices isolation valves locally to the char ;ing pumps which have

}
-

local open and close buttons with selector switch anc posinon lamp
,

Stop and start buttons with selector switch and position lamp locally in the Rod
'

Drive Room adjacent to containment for two 450 kW backup heater groups.

3.6.4 System Success Criteria

A.RTS (The RTS uses hindrance logic (normal = 1, trip = 0)in both the input and output '

logic. Therefore, a channel will be in a trip state when input signals are lost, a

when control power is lost, or when the channel is temporarily removed from -

service for testing or maintenance (i.e. the channel has a fail safe failure mode). |A reactor scram will occur upon loss of control power to the RTS. A reactor
scram usually is implemented by the scram circuit breakers which must open in
response to a scram signal. There are two series scram circuit breakers in the
power path to the scram rods, in this case, one of two circuit breakers must
open. Details of the scram system for H. B. Robinson 2 have not been
determined (Ref. 2),

i

D. ESF Actuation System
A single component usually receives a signal from only one ESF output train.
ESF Trains A and B must be available in order to autoraatically actuate their
respective components. An ESF actuation system typically uses transmission

output logic (normal = 0, trip = lost, when control power is lost, or when the1). In this care, an input channel will be in atrip state when input signals are -

channel is temporarily removed from service for testing or malmenance (i.e. the
channel has a fall safe failure mode). Control power is needed for the ESF .

'

output channels to send an actuation signal. Note that there may be some ESF
actuation subsystems that utilize hindrance output logic. For these subsystems
loss of control i

with the RTS. power will cause system or component actuation, as is the case, i
Details of the ESF actuation system for H. B. Robinson 2 have

not been determined (Ref. 3), ;

i

C. hianually Initiated Protective Actions
When reasonable time is available, certain protective actions may be performed ;

manually by plant personnel. The control room operators are capable of
operating individual components using normal control circuitry, or operating
groups of components by manually tripping the RTS or an ESF subsystem.
The control room operators also rnay send qualified persons into the plant to

.

!

operate components locally or from some other remote control location (i.e., a .

remote shutc own panel or a motor control center). To make these judgments,
data on key plant parameters must be available to the operators,

i
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3.6.5 Suonort Systems nnd interfaces

A. Control Power
1. RPS

The RPS input instrument channels are powered from the 120 VAC '

instrument buses (see Section 3.7). The RPS A and B outpr. logic trains
are powered from separate 125 VDC distribution panels.

?.. ESF
The ESF system input instniment channels are powered from 120 VAC
instrument buses. The ESF A and B output logic trains are powered from
se arate 125 VDC distribution panels.

3. erator Instrumentation
perator instrumentation displays are powered from the 120 VAC

instrument buses.

3.6.6 Section 3.6 References

1. H.B. Robinson 2 Updated Final Safety Analysis Report, Section 7.4.1.1.4. t

2. H.B. Robinson 2 Updated Final Safety Analysis Report, Section 7.2.1.

3. H.B. Robinson 2 Updated Final Safety Analysis Report, Section 7.3.1.
.
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3.7 ELECTRIC POWER SYSTEM '

3.7.1 Svstem Function
The electra oower s) .m supplies power to various equipment and systems

needed for normal operation andor response to accidents. The onsite Class IE electric
power system supports ll.e operation of safety class systems and instrumentation needed to
establish and maintain a safe shutdown plant condition following an accident, when the
normal electric power sourecs are not available.

3.7.2 System Definition

The rn non Class lE sortion of the onsite electric :)ower system consists of
four 4160 volt buses (1,2,3, anc 4) and five 480 vet buses (L. 2A,2B,3 and 4). The
onsite Class lE electric power system consists of t vo 480 volt AC buses, designated El
and E2. There are two standby diesel generators connected to the buses. Diesel generator
A is connected to bus El, and diesel generator B is connected to bus E2. Motor control
centers 5 and 6 receive their power from buses El and E2. respectively, and supply power
to motor operated valves in engineen d safety systems.

Emergency power for vital instruments, control, and emergency lighting is
supplied by two 125 VDC station batteries. The batteries energize two DC buses. There
are eight 120 VAC instrument buses in the plant.

The 480 volt system also incluc es one dedicated shutdown bus, DS, that can be
supplied from dedicated diesel generator DS. This is a non safety related portion of the
electric power system.

Simplified one line diagrams of the electric power system are shown in Figures
3.71 and 3.7 2. A summary of data on selected electric power system components is
presented in Table 3.71. A partial listing of electrical sources and loads is presented in
Table 3.7-2.

3.7.3 System Ooeration

The onsite 4160 volt system is divided into four buses, as shown in Figure 3.7
1. During normal operation, buses 1,2 and 4 are supplied from the output of the main
generator via urdt auxiliary transformer 2. Bus 3 is supplied from the 115 kV system via
startup transformer 2. A main generator tri a causes buses 1,2 and 4 to be automatically
transferred to the 115 kV system. Bus supp y breakers and the tie breakers between 4160

_

volt buses 1 and 2, and between buses 3 and 4 are equipped with stored energy closing
mechanisms to provide fast dead transfers.

The normal power sources for the Class lE portion of the electric power
system:

4160 VAC bus 2 and station service transformer 2A supply 480 VAC bus-

El
4160 VAC bus 3 and station service transformer 2C supply 480 VAC bus-

E2 and the non safety dedicated shutdown bus DS

The emergency s;urces of AC power are the diesel generators. The transfer
from the normal power source to the diesel generators is accomplished automatically by
opening the normal source circuit breakers and then reenergizing the Class IE portion of
the electric power system from the diesel generators. The dedicated shutdown diesel
generator also will start automatically on loss of power at bus DS. The dedicated shutdown
bus DS is an alternate source of power for Class El MCC 5.

The DC power system normally is supplied through the battery chargers, with
the batteries " floating" on the system, maintaining a full charge. Upon loss of AC power,
the entire DC load draws from the batteries. The batteries are sized to sup )ly the expected

| shutdown loads for a peri.ad of eight hours without the use of the battery c iargers,

i
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normally fed from 480 volt htCC 5 and htCC 6,plit into eight buses. Buses 1 and 4 are
The 120 VAC instrument supply is s

respectively, via transformers. Buses 2
and 3 are normally fed from 125 VDC buses htCCA and hiCCB, respectively, via
inverters. Instrument buses 6. 7,8, and 9 are fed from instrument buses 1,2,3, and 4,
respectively.

Redundant safeguards equipment such as motor driven pumps and motor
operated valves are supplied by different VAC buses. For the purp"ose of d scussion, this

equipment has been grouped into " load groups".1. cad group "AC/A contains components
receiving electric power either directly or indirectly from 480 bus El. Load group 'AC/B"
contains components powered either directly or indirectly from 480 bus E2 Components
receiving DC power are assigned to load groups "DC/l' or "DC/2", based on the battery _
power source.

'

3,7.4 System Success Crlierin

Basic system success criteria for tuitigating transients and loss of coolant
accidents are defined by front line systems, which then create demands on support
systems. Electric power system success criteria are defined as follows, without taking
credit for cross ties that may exist between independent load groups:

Each Class 1E DC load group is supplied initially from its respective battery-

(also needed for starting diesels A and B)

Each Class IE AC load ;;rou[,(buses El and E2) is isolated from the non Class
-

lE system and is suppl ed rom its respective emergency power source (i.e.
diesel generator A and B)
Power distribution paths to essential loads are intact-

Power to the battery chargers is restored before the batteries are exhausted-

; In order to maintain a hot shutdown condition, one diesel generator (A or B) must be
'

operating. The capability of the dedicated shutdown diesel to maintain a long term hot
shutdown condition is not known.

3.7.5 Comnonent Information

A. Standby diesel gennators A and B
1. hintimum continuous rating: 2500 kW
2, 2 hour rating: 2750 kW
3. Ratedvoltage:480VAC
4. hianufacturer: Fairbanks hiorse,

B. Dedicated shutdown diesel generators DS
1. hiaximumcontinuousrating: 2450kW
2. hiaximum power supply capability: 2000 kW (due to bus current capacity-

limitations)
3. Rated voltage: 4160 VAC
4. hianufacturer: unknown-

C. Batteries (2)
1. Rated voltage: 125 VDC
2. Type: 60 cell
3. Rated capacity: 8 hours with design loads

:
__
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3.7.6 Suncort Systems and interfaces

A. Control Signals
1. Automatic

The standby diesel gencrutors A and B are automatically started based on:
Undervoltage on the normal bus-

Safety injection signal (SIS, see Section 3.3).

2. Remote manual
Diesel generators A, B and DS can be started, and many distribution circuit
breakers can be operated, from the main control room.

B. DieselGenerator A and B Auxiliary Systems
1. Diesel Cooling Water System

Diesel generator cooling water is supplied by the Service Water System,
(see Section 3.9).

2. DieselStarting System
Each diesel has an inde sendent air starting system with sufficient air storage
for eight cold starts. The respective station battery is required for diesel
starting.

3, Diesel Fuel Oil Transfer and Storage System
A 275
hours) gallon " day tank" supplies the relatively short term (approximately 2fuel needs of each diesei. Each day tank is replen shed from the
25,000 gallon storage tank during engine operation. The long term fuel
sup 31y is sufficient for operating one diesel at full load for seven days.
Aciauonal fuel oil storage is available onsite if needed.

4. Diesel Lubrication System
Each diesel generator has its own lubrication system.

5. Combustion Air Intake and Exhaust System
This system supplies fresh air to the diesel intake via louvers in the diesel
nyom wall. Diesel exhaust is directed outside of the diesel room via exhaust
silencers on the roof.

6, Diesel Room Ventilation System
Each diesel room has an independent ventilation system consisting of
supply and exhaust fans.

C. Diesel Generator DS
1. DieselGeneratorDS

Diesel DS has a jacket cooling water system that rejects heat to the
atmosphere via a radiator.

2. Diesel Starting System
An independent air starting system and starting battery is provided for diesel
DS.

3. Diesel Fuel Oil Transfer and Storage System
Diesel DS is believed to have a fuel supply that is independent of diesels A
and B, details have not been determined.

4. Diesel Lubrication System
Diesel DS is a skid mounted unit that has an independent lubrication
system.

5. Combustion AirIntake and Exhaust System
Details have not been determined,

j 45 2/89

!

__ - -- .- - . . -. -. -- -



_ _ _ _ . _ _ _ _ _ . _ . _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ . .- __

.
.

*

H. B. Robinson 2

6. Diesel Room Ventilation System
The " diesel room" for diesel generator DS is an outdoor, weatherproof, skid
mounted enclosure. Ventilation is provided by two ventilation fans
powered from 480 VAC MCC 24 and power panel 51. -

D. Switchgear and Battery Room Ventilation ,

Details on the ventilation system serving the Class lE switchgear and battery !
rooms have not been determined. ;

.
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Table 3.7-1. H. B. Robinson 2 Electric Power System Data Summary
for Selected Components

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAG E POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

120 BUS-1 BUS SGRM MCC5 120 MCC5 AC/A

120 BUS-1 BUS SGRM MCC8 120 UNKNOWN

120 BUS-2 BUS SGRM INV-A 120 EEOUIPRM AC/A

120 BUS-2 BUS DGRM MCC8 120 UNKNOWN

120 BUS-3 BUS SGRM INV-8 120 EEOUlPRM AC/B

120 BUS-3 BUS DGRM MCC8 I120 UNKNOWN
'

120 BUS-4 BUS SGRM MCC6 120 EEOUiPRM AC/B

120 BUS-4 BUS SGRM MCC8 120 UNKNOWN

120 BUS-6 BUS SGRM 120 BUS-1 120 SGRM AC/A

120 BUS-7 BUS SGRM 120 BUS-2 120 SGRM AC/A

120 BUS-8 BUS SGRM 120 BUS-3 120 SGRM AC/B

120 BUS-9 BUS SGRM 120 BUS-4 120 SGRM AC/B

$ BAT-A BATT BATRM 125 DC/A

BAT-B BATT RATRM 125 DC/B

BC-A BC BATRM BUS-E1 125 EEOUIPRM DC/A

BC-B BC BATRM BUS-E2 125 EEOUIPRM DC/B

BUS-DS BUS SDBLDG TRAN-DS 480 SDBLDG AC/SD -

BUS-DS BUS SDBLDG TRAN-2C 480 UNKNOWN OSP

BUS-E1 BUS EEOUIPRM DG-A 480 DGRMA AC/A

BUS-E2 BUS EEOUIPRM DG-B 480 DGRMB AC/B

BUS-F1 BUS EEOUIPRM TRAN-2A 480 UNKNOWN OSP
BUS-F2 : BUS EEOUIPRM TRAN-2C 480 UNKNOWN OSP

~

BUS-MCCA BUS BATRM BAT-A ,125 BAIRM DC/A

BUS-MCCA . BUS BATRM BC-A 125 BATRM DC/Ay
$ BUS-MCCB BUS BATRM BAT-B 125 BATRM DC/B

BUS-MCCB BUS BATRM BC-8 125 BAIRM DC/B

CB-CE1 CB EEOUIPRM DG-A 480 DGRMA AC/A

- - - . _ - - _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ - - _ _ _ - _ _ _ _ - - - - _ _ _ _ _ - - _ _ _ _ _ _ _ - - _ _ _ -_ _ _ . _ - - .
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Table 3.7-1. H. B. Robinson 2 Electric Power System Data Summary
.

for Selected Components (Continued)

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAG E POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.'

CRCE2 CB EEOUIPHM DG-B 480 DGRMB AC/B
CB Srn3LDG TRAN-DS 480 SDBLDG AC/SD

TXi-A DG DGRMA 480 AC/A
DG-B DG ;DGRMB 480 AC/B
DG-DS DG SDBLDG 4160 AC/SD
INV-A INV EEOUIPfsM BUS-MCCA 125 BATRM DC/A
INV-B INV EEOUIPRM BUS-MCC8 125 BATRM DC/B
MCC10 MCC MCC10 MCCS 120 MCCS AC/A

-MCCS MCC MCCS BUS-E1 480 EEUUIPRM AC/A
MCCS MCC MCC5 BUS-DS 480 SDBLDG AC/SD
MCC6 MCC EEOUIPRM BUS-E2 480 EEOUIPRM AC/B
MCC9 MCC MCC9 MCC8 120 EEOUIPRM AC/Bu

N PNL-51 MCC SDBLDG BUS-DS 480 SDBLDG AC/SD
TRAN-DS TRAN SDBLDG DG-DS 480 SDBLDG AC/SD j

7
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Table 3.7 2. Partial Listing St Electrical SourcGs and Leads
at H. B. Robinson 2

POWER VOLTAGE EMERO POWER SOURCE LOAD LOAD COMP COMPONENT
SOURCE LOAD GRP LOCATION SYSTE M COMPONENT ID TYPE LOCATION

120 BUS 1 120 AC/A SURM EP 120 BUS-6 BUS SGRM

120 BUS-2 120 AC/A SGRM EP 120 BUS 7 BUS SGRM '

120 BUS 4 120 AC/B SGRM EP 120 BUS-8 BUS SGRM

120 BUS-4 120 AC/B SGRM EP 120 BUS 9 BUS SGRM

BAT A 125 DC/A BATRM EP BUS-MCCA BUS BATHM

BAT B 125 DC/B BAT RM EP BUS-MCCB BUS DAT RM

BC-A 125 DC/A BAT AM EP BUS-MCCA BUS BATRM

BC-B 125 DC/B BATRM EP BUS-MCCB BUS BATRM

BUS-DS 480 AC/SO SOBLDG CCS CC-A MOP CCKXRM

BUS DS 480 AC/SP SDBLDG CVCS CH PA MOP CHPMAM

BUSDS 480 AC/SO SDBLDO EP MCC5 WC MCC5

W OS 480 AC/SD SDBLOG EP PNL 51 MCC SOBLDG

BUS-OS 480 AC/SD SOBLDO SW CW PD MOP SWPMRM

BUST) 480 AC/A EEOuiPRM AFW AFW A MOP AFWPMAM

BUS El 480 AC/A EEOUIPRM CCS CC B MOP CCKARM

BUS-E l 480 ACIA EEOViPRM CVCS CH PB MOP CHPMAM

BUSE1 480 AC/A EEOUIPRM ECCS RH-A MOP RHRPtTA

BUS El 480 AC/A EEOuiPRM ECCS Si-A MDP SIPMRM

BUS-E l 480 AC/A EEOUIPRM ECCS SI A MOP SIPMAM

BUS-Et 480 AC/A EEOUIPRM ECCS SI-B MOP SIPMRM

BUS Et 480 AC/A EEQuiPRM ECCS- ShB MOP SIPMRM

BUS El 480 AC/A EEOUIPRM EP MOP SWPMRM

BUS El 480 AC/A EEOUIPRM EP MOP SWPMAM

BUS El 480 AC/A EEOUIPRM EP MOP SWPMRM

BUS-E l 480 AC/A EEOUIPRM EP MDP SWPMRM

BUS El 125 DC/A EEOutPRM EP BC A BC BATAM

BUS-E t 480 AC.'A EEOuiPRM EP MCCS MCC MCCS

BUS El 480 AC/A EEQUIPRM PAHRS CARC-1 FAN RC

BUS El 460 ACIA EEOUIPRM PAHRS CARC 2 FAN RC

BUS El 48u AC/A EEOulPRM PAHRS CS A MOP SIPMRM
'

~

BUS El 480 AC/A EEOUIPRM SW CW PA MOP SWPMAM

i
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Table 3.7 2. Partial Listing of Electrical Sources and Loads
at H. B. Robinson 2 (Continued)

POWER VOLTAGE EMERG POWER SOVRCE LOAD LOAD COMP COMPONE N T
SOURCE LOAD GRP LOCATION SYSTEM COMPONENT ID TYPE EOCATION

bvs Et 480 AC/A EEOViPRM SW CWPB MDP SWPMAM

BVS E2 480 AC/B EEOViPRM AFW AFW8 MDP AFWPMAM

BVS E2 480 - AC/B EEOV6PRM CCS CC-C MDP CCt%RM

BUS E2 480 AC/B EEOViPRM CVCS CH PC MDP CHPMRM

bus E2 480 AC/B EEOUaPRM ECCS RH-B MDP RHRPnTB

BUS E2 480 AC/B EEOviPRM ECCS S. MDP SiPMRM

BUS E2 480 AC< B EEQVIPRM ECCS S4-8 MDP S PMRM

BUS E2 480 AC/B EEQuiPRM ECCS S4 MDP SiPMRM

BUS E2 480 AC/B EEOuiPRM ECCS soc MDP SIPMRM

BUS E2 480 AC/B EEOViPRM EP MDP SWPMAM

BUS E2 480 AC/B EEOViPRM EP MDP SWPMAM
~

BUS E2 480 AC. B EEOUIPRM EP MDP SWFMRM

BUS E2 180 AC/B EEOUIPRM EP MDP SWPMRM

BUS E2 125 DC/B EEOUIPRM EP BC 8 BC BATRM

BUS E2 480 AC/B EEOVIPRM EP MCC6 WC EEQVsPRM

BUS-E2 480 AC/B EEOViPRM PAHRS CARA FAN RC

BUS E2 480 AC/B EEOuiPRM PAMRS CARC-4 FAN RC

BUS E2 480 AC/B EEQUIPRM PAHRS CS-B MDP SIPMAM

BUS E2 480 AC/B EEOViPRM SW CW PC MDP SWPMAM

BUS E2 480 AC/B EEOVIPRM SW CW PO MDP SWPMAM

BUS MCCA 125 DC/A BATAM EP LNV A INV EEOulPRM

BUS-MCC B 125 DC/B BATRM EP INV 8 LNV EEQUIPRM

DGA 480 AC/A DGAN% EP B US-E l BUS EEOuiPRM

DG-A 480 AC/A DGRMA EP CB CEI CB EEOutPRM

DG-B 480 AC/B DGRMB EP BUS E2 BUS EEQuiPRM

OGB 400 AC/B DGRMB EP CB CE2 CB EEOuiPRM

DGOS 480 AC/SD SDBLOG EP TRAN DS TRAN SOBLOG

INV A 120 AC/A EEOUIPRM EP 120 BUS 2 BUS 53RM

INV B 120 AC/B EEOUIPRM EP 120 BUS 4 BUS SGRMi

MCC10 120 AC/A MCC10 AFW AFW 14A MOV PPMA2E

MCC10 120 AC/A MCC10 AFW AFW 14C MOV PPMA2E
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Table 3.702. Partial Listing of Electrical Sources and Loads
at H. B. Robinson 2 (Continued)

POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT
SOURCE LOAD GRP LOCAT10N SYSTEM COMPONENT 10 TYPE LOCATION

MCC10 120 AC/A MCC10 AFW AFW 16A MOV AFWPMAM

MCC10 120 AC/A MCC10 AFW AFW 16B MOV AFWPMRM

'MCC10 120 AC/A MCC10 AFW AFW 200 MOV AFWPMRM

MCCS 480 AC/A MOC5 AFW AFW BA MOV PPMAZE

MCC5 480 AC/A MCC5 ECCS Sb860A MOV RHRPITA

MCCS 480 AC/A MCC5 ECCS Sb861A MOV RHAPITA

MCCS 480 AC/A MCC5 ECCS Sb864A MOV SIPMAM

MCC5 480 AC/A MCC5 ECCS SI-866B MOV RC

MCC5 480 AC/A MCC5 ECCS SI-8668 MOV RC

MCC5 480 AC/A McC5 ECCS SI867A MOV BDRM,

i ''CCS 480 AC/A MCC5 ECCS SI867A MOV BiRM

MCC5 480 AC/A MCC5 ECCS Si-869 MOV PPTUN

MCC5 480 AC/A MCC5 ECCS Sb869 MOV PPTUN

MCC5 480 AC/A MCC5 ECCS SI870A MOV BARM

MCC5 400 AC/A MCC5 ECCS St-870A MOV BARM

MCC5 480 AC/A MCC5 ECCS SI 878A MOV SIPMRM
r

MCCS 480 AC/A MCCS ECCS Sh878A MOV S4PMRM

MCC5 480 AC/A MCC5 EP MOV CCHXRM

MCC5 480 AC/A MCC5 EP MOV CCHXRMi

|
| MCC5 120 AC/A MCC5 EP

. 120 BUS 1 BUS SGRM

MCC5 120 AC/A MCCS EP McC10 MCC MCC10

MCCS 480 AC/A MCC5 PAHRS CW 33A MOV 226AB

MCC5 480 AC/A MCC5 PAHRS CW 338 MOV 226AB

MCC5 480 AC/A MCC5 PAHRS CW 33E MOV 226AB

MCC5 480 AC/A MCC5 PAHRS CW 34A MOV 226AB

MCC5 480 AC/A MCC5 PAHRS CW 348 MOV 226AB

MCC5 480 AC/A MCCS PAHRS SI-844A MOV SIPMRM
!

MCC5 480 AC/A MCC5 PAHRS Sh880A MOV SIPMRM

MCC5- 480 AC/A MCC5 PAHRS SI-8800 MOV SIPMRM

MCCS 480 AC/A MCC5 RCS RCS-750 MOV RC

' MCC5 480 AC/A MCC5 SW CW 12A MOV VVPli

i
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Table 3.7 2. Partial Listing of ElI;ctrical Sourcss and Loads
at H. B. Robinson 2 (Continued)

POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONEN1-SOURCE LOAD GRP LOCATION SYSTEM COMPONENT ID TYPE LOCATION
MCC5 480 AC/A MCC5 - SW CW 128. MOV SWPMAM

MCC5 480 AC/A MCC5 SW CW 16A MOV CCHXRM

MCC5 480 AC/A McC5 SW CW 16A MOV CCHARM

MCC6 480 AC/B ETOUiPRM AFW AFW 8B MOV PPMAZE

MCC6 480 AC/B EEOulPRM AFW AFW4C MOV PPMAZE

MCC6 480 AC/B EEOuiPRM ECCS SL860B MOV RMRPITB

MCC6 480 AC/B EEOUIPRM ECCS SI8618 MOV RHAP4 TB

MCC6 480 AC/B EEOuiPRM ECCS SI 8648 MOV SIPMAM

MCC6 480 AC/B EEOUIPRM ECCS Sb866A MOV RC

MCC6 480 AC/B EEOUIPRM ECCS Sb866A MOV RC

MCC6 480 AC/B EEOUIPRM ECCS Sb8678 MOV BRM

MCC6 480 AC/B EEOUnPRM ECCS Sb8678 MOV BIRM

MCC6 480 AC/B EEUUtPRM ECCS Sb8700 MOV BIRM

MCC6 480 AC/B EEQutPRM ECCS SI 870B MOV BIRM

MCC6 480 AC/B EEOUnPRM ECCS Sb8788 MOV SIPMRM

MCC6 480 AC/B EEQUIPRM ECCS Sb878B MOV SIPMRM

MCC6 480 AC/B EEOutPRM EP MOV CCHARM
MCC6 480 AC/B EEQutPRM EP MOV CCHARM
MCC6 480 AC/B EEQunPRM EP MOV CCHXRM
MCC6 480 AC,B EEQutPRM EP MOV CCHXRM
MCC6 120 ACIB EEOUIPRM EP 120 BUS-4 BUS SGRM
MCC6 480 AC/B EEOUIPRM PAHRS CW 330 MOV 226AB
MCC6 480 AC/B EEQuiPRM PAHRS CW-33D MOV 226AB
MCC6 480 AC/B EEOuiPRM PAHRS CW.33F MOV- 226AB-
MCC6 480 AC/B EEOUIPRM PAHRS CW-34C MOV 226AB

MCC6 480 ACsB EEOunPRM PAHRS CW-340 MOV 226AB

MCC6 480 AC/B EEQUtPRM PAHRS Sb8448 MOV SIPMAM

MCC6 480 AC/B EEOutPRM PAHRS SI8808 MOV SIPMRM

MCC6 4L AC/B EEQUIPRM PAHRS Sl4800 MOV SIPMRM

MCC6 480 AC/B EEOUIPRM RCS RCS 535 MOV RC

MCC6 480 AC/B EEOUIPRM RCS RCS-536 MOV RC
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Table 3.7 2. Partial Listing of ElIctrical Sources and Loads
i

at H. B. Robinson 2 (Continued) ,

|

|

POWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPONENT I
SOURCE LOAD GRP LOCATION SYSTEM COMPONENT ID TYPE LOCATION

'

MCC6 480 AC/B EEQuiPRM RCS RCS 751 MOV RC i

McC6 480 AC/B EEQUtPRM SW CW 120 MOV SWPMRM |
MCC6 480 AC/B EEQUIPRM SW CW 12D MOV VVPIT

r

McC6 480 AC/B EEQUlPRM SW CW168 MOV CCHxRM .

MCC6 480 AC/B EEOutPRM SW CW 16B MOV CCHKRM

MCC6 480 AC/B EEOUIPRM SW CW 160 MOV CCHxRM
'

MCC6 120 UNKNOWN EP 120 BUS 1 BUS SGRM
i

MCCd 120 UNKNOWN EP 120 BUS-2 BUS DGRM '

MCC8 120 UNKNOWN EP 120 BUS-3 BUS OGRM ;

MCL8 120 UNKNOWN EP 120 BUS-4 BUS SGRM

fMCC8 120 AC/B EEQuiPRM EP MCC9 MCC MCC9

MCC9 120 AC/B MCC9 AFW AFW 148 MOV PPMAZE

MCC9 120 AC/B MCC9 AFW AFW 16C MOV AFWPMRM
,

iMCC9 120 AC/B MCC9 AFW AFW 20A MOV AFWPMRM

TRAN-2A 480 OSP UNKNOWN EP BUS +1 BUS EEOuiPRM ,

TRAN 2C 480 OSP UNKNOWN EP BUS-DS GUS SOBLOG
'

!
TRAN 2C 480 OSP UNKNOWN EP BUS F2 BUS. EEOUIPRM

{
TRAN OS 480 AC/SO SOBLDG EP BUS OS BUS SOBLOG *

'

.
TRAN OS 480 AC/SO SDbLOG EP CBOS CB SOBLOG i

UNKNOWN PAHRS CW BA - MOP 226AB '

i
; UNKNOWN PAHRS C W-BB MOP 226AB '

|

:
L

I

!

|i

4

1

,
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H. B. Robinson 2
3.8 COMPONENT COOLING SYSTEM (CCS)

3.8.1 System Function

The CCS, part of the Auxiliary Coolant System, provides cooling water to
various plant components during normal operation, plant shutdown, and after an accident
to act as an intermediate system between the components being cooled and the Service
Water system. Separation is required to minimize the possible release of radioactive
material. The CCS also serves to remove residual and sensible heat from the RCS during
plant shutdown by cooling the RHR heat exchangers, and to cool the letdown flow from
the CVCS during power operation.

3.8.2 System Definition

The CCS is a closed Icop system consisting of three motor driven aumps, two
heat exchangers, one surge tank, and associated piping and valves. Tne heat ..oads in the
plant that are cooled by the CCS are served by pipmg coming off the main loop. The heat
exchangers transfer heat to the Service Water system. The surge tank accommodates
expansion, contraction, and in leakage of water.

Simplified drawings of the CCS are shown in Figures 3.81 and 3.8 2. A
summary of data on selected CCS components is presented in Table 3.8 1,

3.8.3 System Ooeration

During normal operation, one component cooling pump and one heat
exchanger accommodate the heat removalloads. The remaining two pumps and one heat
exchanger serve as backups. During plant shutdown three pumps and two heat exchangers
are utilized to remove the residual and sensible heat. If one of the pumps or heat
exchangers is not operative safe shutdown is nct affected, but the time for cooldewn is
extended. Cooling water is circulated by the pumps through the shell side of the heat
exchangers to the components being cooled, then bacx to the pump suction. Demineralized
or primary water can be supplied to the system into the surge tank as a source of makeup
water.

Heat loads supported by the CCS include the following:

RHR heat exchangers and pumps-

Safety injection pumps-

Containment spray pumps-

- Charging pumps
Spent fuel pit heat exchanger-

Ncn-regenerative heat exchanger-

Compor.ent cooling is also provided for additional components, such as the
reactor c<>olant pumps and other components of the Chemical and Volume Control System.

3.8./ System Succecs Criteria
Following a LOCA the success criteria for the CCS are (Ref.1):

1 of 3 CCS pumps operating, and-

1 of 2 CCS heat exchangers available and being cooled by the service water-

system

,
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H. B. Robinson 2
3.8.5 Comoonent Information

A. Component Cooling Water Pumps A, B, and C
1. Rated flow: 6000 gpm @ 180 ft head (78 psid)
2. Rated capacity: 100 %
3. Type: horizontalcentrifugal

B. Component Cooling Heat Exchangers A and B
61. Design duty: 29.4 x 10 Btu /hr

2. Type: shell and straight tube

3.8.6 Sunoort Svstems and Interfaces

A. Control Signals
1. Automatic

The CCS pumps are not automatically actuated.
2. Remote Manual

The CCS pumps can be actuated by remote manual means from the control
room.

B. Motive Power
1. CCS aumps B and C are Class IE AC loads that can be supplied from the

stand ay diesel generators as described in Section 3.7. CCS pump A is
supplied from the dedicated shutdown bus.

C. Other
1. The CCS heat exchangers are cooled by the Service Water system.
2. Lubrication, ventilation, and cooling are provided locally for the CCS.

pumps.

3.8.7 Section 3.8 References

1. H. B. Robinson 2 Updated Final Safety Analysis Report, Section 9.2.2.3.2.

I

t

i

I
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Table 3.8-1. H. B. Robinson 2 Auxiliary Coolant Component Cooling System
Data Summary for Selected Components

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAG E POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

CC-A MDP CQiXRM BUS-DS 480 SDBLDG AC/SD
CC-B MDP COiXHM BUS-E1 480 EEOUIPRM AC/A
CCC MDP CQiXRM BUS-E2 480 EEOUIPRM AC/B
CC-HXA HX COIXHM

CC-HXB HX CCHXHM

E

$$
e

_ _ _ _ _ _ _ _ _ _ _ . _ _
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H.B. Robinson 2.
3,9 SERVICE WATER (SW) SYSTEM

3.9.1 System Function

The Service Water System supplies cooling water from the ultimate heat sink to
those components that are necessary for plant safety during either normal operation or
under accident conditions. The system also supplies cooling water to various other heat -
loads in both the primary and secondary portions of the plant. The system is also capable
of supplying water to the suction of the auxiliary feedwater pumps,

3.9.2 System Definition

The Service Water System contains four motor-driven pumps that supply water
to two independent supply lines. The source of water for the system is Lake Robinson.
Tn.veling screens are provided to remove impurities from the raw water before it enters the
SW pum
coolers. ps. Two booster pumps are in the supply path to the containment air recirculationAfter serving the vanous heat load in the plant, service water is discharged to the
circulating water discharge tunnel.

Simplified drawings of the SW system are shown in Figures 3.91 and 3.9 2,
A summary of the data on selected SW system components is presented in Table 3.91.

3.9.3 System Oncration

During normal operation, the cooling loads are supplied by three of the four SW
pumps. Following a LOCA with loss of offsite power the cooling requirements for the
essential loads can be supplied by two of four pumps (Ref.1). Heat loads supported by
the SW system include the following:

Diesel generator coolers-

Containment air recirculation coolers-

Component Cooling heat exchangers-

Auxiliary Feedwater pumps.-

The SW system can also be aligned to supply water to the suction of the AFW'

pumps. It also provides an emergency source of makeup water to the fuel pool.

3.9.4 System Success Crlierin

Following a LOCA and loss of offsite power, the SW system success criteria
for heat removal are (Ref.1):

,

2 of 4 SW pumps operating and supplying water to heat loads via 1 of 2 supply-

headers

When needed as an AFW water source, the SW system success criteria are (Ref.1):_

1 of 4 SW pumps operating and supplying water to the AFW pump suctions-

3.9.5 Comoonent Information

A. Service Water Pumps A, B, C and D
1. Rated flow: 8000 gpm @ 120 ft head (52 psid)
2. Rated capacity: 50%
3. Type: verticalcentrifugal
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H.B. Robinson 2
B. Service Water Booster Pumps A and B

1. Rated flow: 3200 gpm @ 100 ft head (43 psid)
2. Rated capacity: 100%
3. Type: verticalcentrifugal

C. Ultimate Heat Sink - Lake Robinson

3.9.6 Suncort Systems and Interraces

A. Control Signals
1. Automatic

The SW pumps are not automatically actuated.
2. Remote Manual

The SW pumps can be actuated by remota mmual means from the control
room.

B. Motive Power
1. The SW motor driven pumps and motor operated valves are Class IE AC

loads that can be supplied from the standby diesel generators as described in
Section 3.7.

2. SW pump D has an alternate AC power feed from the dedicated shutdown
bus.

C. Other
1. Lubrication, ventilation, and cooling are provided locally for the SW

pumps.

3.9.7 Section 3.9 References

1. H.B. Robinson 2 Updated Final Safety Analysis Report, Section 9.2.1.2.
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Table 3.9-1. H. B. Robinson 2 Service Water System Data Summary
.

for Selected Components

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP.

CW-12A MOV VVPIT MCCS 480 MCC5 AC/A
CW-128 MOV SWPMRM MCCS 480 MCCS AC/A
CW-12C MOV SWPMRM MCC6 480 EEOUIPRM AC/B
CW-12D MOV VVPIT MCC6 480 EEOUIPRM AC/B
CW-16A MOV CCHXHM MCCS 480 MCCS AC/A
CW-16A MOV CCHXRM MCC5- 480 MCCS AC/A
CW-16B MOV CCHXHM MCC6 480 EEOUIPRM AC/B
CW-168 MOV CCHXHM MCC6 480 EEOUIPRM AC/B
CW-16C MOV CCHXRM MCC6 480 EEOUIPRM AC/B
CW-PA MDP SWPMRM BUS-E1 480 EEOUIPRM AC/A
CW-PB MDP SWPMRM BUS-E1 480 EEOUIPRM AC/A |

CW-PC MDP SWPMRM BUS-E2 480 EEOUIPRM AC/B
d CW-PD MDP SWPMRM BUS-E2 480 EEOUIPRM AC/B

CW-PD MDP SWPMRM BUS-DS 480 SDBLDG AC/SD

i
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H. B. Robinson 2

4, PLANT INFORMATION

4,1 SITE AND BUILDING SUMMARY
The Robinson plant is located in northwest Darlington County, South Carolina,

approximately 3 miles west northwest of Hartsville and 54 miles east northeast of
Columbia, the state capitol. The site occupies approximately 2500 acres of land on the l
southwest shore of Lake Robinson, a cooling impoundment of Black Creek. ~

,

'

The Robinson plant also contains a 185 MWe fossil fueled generatin;; plant
(Unit 1) adjacent to the nuclear unit (Unit 2). No systems are shared between tie two
units. Figure 4-1 (from Ref.1)is a general view of the alant and vicinity.

The major structures at Unit 2 include tie containment building, turbine
building, auxi'dary building, and fuel building. A site plot plan is shown in Figure 4 2.

The containment structure is a reinforced concrete cylinder with a steel liner.
The containment contains the reactor vessel, reactor coolant pumps, steam generators, and
pressurizer. Pumps, piping, and valving for the reactor coolant system is completely
contained within the containment structure. Piping and electrical penetration areas are on
various levels of Qe auxiliary building.

The turbine building, located south of the containment, houses the turbine
generator and the associated power generating auxiliaries.

The auxiliary building is located east of the containment and contains the control
room, diesel rooms A and B, and components of the engineered safety systems. The
dedicated shutdown diesel building is located southwest of the turbine building.

The fuel building is north of the containment and houses the spent fuel pool.
The intake structure is located southeast of the containment on Lake Robinson

and contains the service water pumps and intake structure.

4,2 FACILITY LAYOUT DRAWINGS
Figures 4-3 to 4 6 are section views of the major building at H. B. Robinson

2. Simplified layout drawings are shown in Figures 4-7 to 410. Details of many of the
outlying buildings are not shown on these drawings Major rooms, stairways, elevators,
and doorways are shown in the simplified layout drawings, however, many interior walls
have been omitted for clarity. Labels printed in uppercase correspond to the location codes
listed in Table 4-1 and used in the component data listings and system drawings in Section
3. Some additional labels are included for information and are printed in lowercase type,

A listing of components by location is presented in Table 4-2. Components
included in Table 4 2 are those found m the system data tables in Section 3, therefore this
table is only a partial listing of the components and equipment that are located in a particular
room or area of the plant.

4.3 SECTION 4 REFERENCES

1. Heddleson, F.A., " Design Data and Safety Features of Commercial Nuclear
Power Plants". ORNL NSIC-55, Volume 1, Oak Ridge National Laboratory,
December 1973.

|
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Table 41. Definition of H.B. Robinson 2 dullding and [
Location Codes i

!

Codes ,Descrintions

1. 226AB 226' elevation of the Auxiliary Building j
;.

2. 226TB 226' elevation of the Turbine Building i

!
3. Af9VPhiRh1 Auxiliary Feedwater Pump Room, located on the 226' elevation of !

the Auxiliary Building !
t

4. BIRhi Boron Injection Tank Room, located on the 225' elevation !
between the Auxiliary and Reactor Building !

;

5. BATRhi Battery Room, located on the 248' elevation of the Auxillary !

Building. !
i

6. CABLEVT Cable Vault, located on the 226' elevation of the Auxiliary
Building.

3. CASPRhi Cable Spreading Room, located on the 242' elevation of the ,

; Auxiliary Building :

8. CCHXRhi Component Cooling Heat Exchanger Room, located on the 226'
elevation of the Auxiliary Building ;

i
9. CHPhiRhi Charging Pump Room, located on the 226' elevation of the ;

Auxiliary Building i
;

10. CR Control Room
|

11. CST Condensate Water Storage Tan':, locatt.d in service water yard area

12. DORhiA Diesel Generator Room A, located on the 226' elevation of the |
Auxiliary Building ;

'

.

13. DGRhiB Diesel Generator Room B, located on the 226' elevation of the }
;

Auxiliary Building
|t

14 EEQUIPRhi Electrical Equipment Room, located on the 246' elevation of the
iAuxiliary Bmldmg i

i15. GASANRhi Gas Analyzer Room, located on the 226' elevation of the Auxiliary !
Building !

:

16. INTKST- Intake Structure

17. htCCS 480V hiotor Control Center No. 5, located on the 266' elevation i
of the Auxiliary Building

i

i
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Table 41. Definition of H.B. Robinson 2 Building and
Location Codes (Continued),

g Descrintions,

18. htCC9 120/208V hiotor Control Center No. 9, located on the 246',

elevation of the Auxiliary Building
|

'

19. htCC10 120/208V hiotor Control Center No.10, located on the 226' )
elevation of the Auxiliary Building

20. NORTHYRD North Yard Area containing the long tenn diesel fuel tank
,

21. PPhiAZE Pipe hiaze, located in the Turbine Building adjacent to the
Reactor Containment

22. PPTRENCH Pipe Trench, located on the 226' elevation of the Turbine Building <

23. PPTUN Pipe Tunnel, located on the 226' elevation of the Auxiliary
Building

24. RC Reactor Containment

25. RHRHXRht Residual Heat Exchanger Room, located on the 226' elevation of
the Auxiliary Building

26. RHRPITA Residual Heat Removal Pump Pit A, located on the 226' elevation
of the Auxiliary Building

27. RHRPITB Residual Heat Removal Pump Pit B, located on the 226' elevation
of the Auxiliary Building,

28. RWST Refueling Water Storage Tank, located in the yard area

29. SAhtPRht Sample Room, located on the 226' elevation of the Auxiliary-
'

Building

30. SDBLDG Dedicated shutdown building located southwest of the turbine
building

31. SGRhi Safeguards Room, located on the 242' elevation of the Auxiliary
Building. Contains Vital- Relay Racks for Safety Related

- Equipment :
,

32. SIPhtRht Safety Injection Pump Motor Room, located on the 226' elevation
of the Auxiliary Buildmg -

33. SWPMRM Service Water Pump Motor Room

34. TLSF Spent fuel operating floor

35. - VVPIT Valve Pit, contains service water valves

,

85 2/89
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| Table 41. Definition of H.B. Robinson 2 Building and
Location Codes (Continued)-

Cadu Descrinflons |
,

36. WHTKRM Waste Holdu p Tank Room, located on the 226' elevation of the
Auxiliary Butding *

37. YARD Yard area, outside major buildings
I

i

J

l

n

4

4

I

r

0

P

%

-- 86 2/89
-

_ .._ _ _ _ .._ . _ _ .
_ _ __.._ _ _ . _ : _ _ __ _._ _ __. _ _ -. __, _ ...__,; a.._, _,.,.-._.,, ,,- ,. _ .._.



_. . _ _ _ _. _.___. _ _ . . _ . . . _ . _ . _ _ . . _ _ _ . _ . . _ _ . . _ . _ _ _ - _

.

Table 4 2. Partial Listing of Components by Location
i at H. B. Robinson 2
i

LOCATION StSTEM COMPONENT ID COMP
TYPE

~

k26AB CVCS CH 121 NV l

226AB~- CVCS CH 116B NV

226AD CVCS CH450 AV

t'26AB PAHRS CW 33A MOV

226AB PAHRS CW44A MOV

226AB PAHRS CW448 MOV

226AB PAHRS CW430 MOV

226AB PAHRS CW440 MOV

226AB PAHRS CW44D MOV

226AB PAHRS CW43D MOV

226AB OAHRS' CW43F MOV

226AB PAHRS CW43B MOV

226AB PAHRS CW43E MOV
,

226AB PAHRS CW BA MF
226AB PAHRS CW CD MDP

226TB AFW AFW TPI TDP

AFWPMRM . AFW AFW 16B MOV

AFWPMRM AFW AFW 20A MOV

AFWPMRM AFW AFWa16A MOV

AFWPMRM AFW AFW 20B MOV

AFWPMRM AFW AFW 160 MOV

'AFWPMHM AFW AFW A MDP

AFWPMAM AF W AFW B MD I
BATRM EP BUS-MCCA BUS;

BATRM EP BAT A BATT

BATCM EP BUS-MCCB BUS

BATRM EP BAT B BATT

BATRM EP BUS MCCA BUS

BATRM EP BUS MCCB BUS

DATRM E" BC A BC

i
B
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Table 4 2. Partial Listing of Components by Location :

at H. B. Robinson 2 (Continued)

LOCAT60N SYSTEM COMPQNENT (D COMP
TYPE

BATRM EP DG-B BC

bRM ECCS 6b667A MOV

bhM ECCS Sh667B MOV

bRM ECCS bi870A MOV

BiRM ECCS 61870B MOV

bRM ECCS 56 867A MOV

b8M ECCS 66867B MOV

B4RM ECCS 56 670A MOV

B4RM ECCS bb870B MOV

CCtkRM AFW AFW 24 XV

CCH(RM AFW C W 118 XV

CCtkRM CCS CC-HAB HK

CCHARM CCS CC B MDP

CCtWRM CCS CM MDP

CCFRRM CCS CC-A MDP

CCPMRM CCS CC-HAA th

CCHARM SW CW16B MOV

CCPRRM SW CW 16C MOV

CC&WRM SW CW 16A MOV

CCHXRM SW CW 16A MOV

CCHARM SW CW 16B MOV

CHPMRM CVCS CHPB MDP

CHPMRM CVCS CH PC MUs ~
CHPMRM CVCS CH PA MDP

CST AFW AFW CST TANK

DGRM EP 120 BUS 2 BUS

EGRM EP 120 BUS 4 BUS

DGRMA EP DG-A CG

DGRMB EP DC B LG

EEQuiPRM EP BUS E t - BUS
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Table 4 2. Partial Listing cf C3mptnents by Lecation
j at H. 8. Robinson 2 (Continued)

LOCATION SY6 TEM COMPONENT ID COMP
i TYPE

EEQu6PRM EP CBCEt CB

E EQVIPRM EP CB-CE2 CB,

EEQVlPRM EP BVS E2 BUS
,

EEQuiPRM EP INYA INV

EEQulPRM EP INV B INV

EEQVIPRM EP MCC6 EC<

EEQu6PRM EP BVS-F i BUS

EEOUIPRM EP BUS F2 BUS

MCC10 EP MCC10 WCC,

MCC6 EP McC5 MCC
,

MCC6 EP MCC5 WC

MCC9 EP MC',9 MCC,

1

PPMAZE AFW AFW4A MOV,
,1

PPMAZE AFW AFW 14B MOV

PPMAZE AFW AFW4D MOV
i TrMAZE AFW AFW 14C MOV

PPMAZE AFW AFW40 MOV

PPMAZE AFW AFW 14A MOV

PPTUN ECCS Sl469 MOV

PPTUN ECCS- 51463 MOV

RC AFW- SGA SG

RC AFW SGA SG

RC AFW~ - SG B SG

RC AFW SGC SG_

RC AFW SG-B SG

RC AFW- SGC SG

RC CVCS. CH410B NV

RC CVCS- CH410A NV

RC ECCS RCS VESSEL RV I

RC ECCS si466A Mov.

1

.89-
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Table 4 2. Partial Listing of Components by Location '.
at H. B. Robinson 2 (Continued) |

|

LOCATION SYSTEM COMPONENTiD COMP $'

TYPE

RG ECCS 56p%B MOV

RC ECCS RCS VESSEL RV

RC ECCS li866A MOV !

RC ECCS bl-466b MOV
a

RC PAHRS CARC1 FAN
!
' RC PAHRS CARC-2 FAN

AC PAHRS CARCi3 FAN

RC PAHRS CARG4, FAN g

RC PAHRS RCS VESSEL RV
i

RC PAHRS RCS VESSEL RV j

RC RCS RCS VESSEL RV ,

!
'

RC RCS RC5 7bo MOV

RC RCS RGS 751 MOV
'

RC RCS RCS455 NV
i

RC RCS 'TCS 536 MOV f

RC RCS RCS 536 MOV +

!
RC RCS RC&456 NV

>!
RHRHARM ECCS RH HA1 HK

RHRHARM ECCS hH-HA2 HX
i

RHRPITA ECCS RK-A MDP $
i

RHRPITA ECCS Si 860A MOV *

fRHRP4TA ECCS Gi861A MOV

:
RHRP6TB ECCS RH-B MDP

|kRHRPITB ECCS S18609. MOV
î

RHRP6TB ECCS SI-46 t B MOV
i

RMT CVCS Si-RWST TANK i

.;
RWST ECCS SI-RWST 1ANK |

v'
SDBLDG EP D(ADS D3 |'

:
SDBLOG EP TRAN-r i . TRAN j

SDBLDG EP BUS-DS . BUS

,

90-
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Table 4 2. Partial Listing of Components by Location
at K B. Robinson 2 (Continued)

.

i LOCAT60N SYSTEM COMPONENT ID COMP
TYPE *

TDbLDO EP CSDS CD

SDBLN EP BUS DS BUS

| MDG EP PE 61 W,0

**
SGRM EP 120 BUS 1 BUS

SGRM EP 120 BUS 2 BUS

SGRM EP 120 BUS 3 BUS,

SGRM EP 120 BUS d BUS

SGRM EP 120 BUS 1 BUS .

SGRM EP 120 BUS-4 BUS

SGRM EP 120 BUS 4 BUS
2

M EP 120 BUS 7 BUS

SCRM EP 120 BUS 8 BUS

SGRM EP 120 BUS 9 BUS

SiPMAM ECCS Si A MDP

SIPMRM ECCS 54 B MDP

SIPMRM ECCS Sf, MDP

SAPMRM ECCS SI 878A MOV

S6PMRM ECCS SI 878B MOV

SIPMRM ECCS SI-E4A MOV

S6PMRM ECCS Sl 864B MOV;

StPMRM ECCS SA MDP

*
SIPMRM ECCS SB MDP

SIPMRM ECCS Sif, MDP

SIPMAM ECCS SI878A MOV

SIPMRM ECCS Si 878B MOV
,

i

SIPMAM ECCS S4 B MDP

SIPMAM ECCS SI-B MDP

| SIPMRM PAHRS SI880A MOV

S#PMRM PAHRS SI880B MOV

SIPMRM PAHRS SI-844A' MOV

9L -2/89
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(; Table 4 2. Partial Listing of Components by Location ;

. at H. B. Robinson 2 (Continued) !
: .

i,

! LOCAllON SYSTEM COMPONENT 60 COMP 6

i TYPE !
I i
, SIPMRM PAHRS C5-A MDP ;
!

l
SiPMRM PAHRS 564000 MOV I

I *

t
| LIPMRM PAMR5 El4000 MOV v
I

'

| 61PMRM PAHR5 56644B MOV ;
'

.

I
5tPMRM PANR5 05-B MDP i4

1
;

P

bWPMRM SW CW PA MDP j,

!
SWPMAM SW CW.128 MOV !

;

GWPMRM SW CW lic MOV j
, t

6WPMRM 6W CW.PB MDP i
}

6WPMRM SW CW.PC MDP '

SWPMRM SW CW.PD MDP !
t
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APPENDIX A
DEFINITION OF SYh1110LS USED IN Tile SYSTEh! AND

LAYOUT DRAWINGS

A 1. SYSTEh! DRAWINGS

A 1.1 Fluid System Drawings

The simplified system drawings are accurate representations of the major flow
paths in a system and the important interfaces with other fluid systems. As a general rule,
small fluid lines that are not essential to the basic operation of the s
these drawings. Lines of this type include instrumentation lines,ystem are not shown invent lines, drain lines,
and other lines that are less than 1/3 the diameter of the connecting major flow path. There
usually are two versions of each fluid system drawing: a simplified system drawing, and a
comparable drawing showing component locations. The drawing conventions used in the
fiuld system drawings are the following:

Flow generally is left to right. i-

Water sources are located on the left and water " users" (i.e., heat loads) or-

discharge paths are located on the right.
One exception is the return flow path in closed loop systems which is right-

-

to left.
i

Another exception is the Reactor Coolant System (RCS) drawing which is
.

-

" vessel centered", with the primary loops on both sides of the vessel, t

Horizontallines always dominate and break vertical lines,-

Component symbols used in the fluid system drawings are defined in Figure-

A 1.
hiost valve and pump symbols are designed to allow the reader to-

distinguish amon
requirements (i.e.,g similar components based on their support systemelectric power for a motor or solenoid, steam to drive a
turbine, pneumatic or hydraulic source for valve operation, etc.)
Valve symbols allow the reader to distinguish among valves that allow flow-

in either direction, check (non return) valves, and valves that perform an
,

-

overpressure protection function. No attempt has been made to define the
specific ty
of valve). pe of valve (i.e., as a globe, gate, butterfly, or other specific type

,

1

Pump symbols distinguish between centrifugal and positive displacement-

pumps and between types of pump drives (i.e., motor, turbine, or engine).

Iecations are identified in terms of plant location codes defined in Section 4 of-

this Sourcebook.
Location is indicated by shaded " zones" that are not intended to represent-

the actual room geometry.
Locations of discrete components represent the actual physical location of-

the component.
Piping location.s between discrete components represent the plant areas-

through which the piping passes (i.e. including pipe tunnels and
underground pipe runs).
Component locations that are not known are indicated by placing the-

components in an unshaded (white) zone.
The primary flow path in the system is highlighted (i.e., bold white line)in-

the location version of the fluid system drawings.
'
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A 1. 2 Electrical System Dr; wings '

The electric power system drawings focus on the Class 1E portions of the
plant's electric power system. Separate drawings are provided for the AC and DC portions
of the Class lE system. There often are two versions of each electrical system drawingt a
simplified system drawing, and a comparable drawing showing component locations. The
drawing conventions used in the electneal system drawings are the following:

Flow generally is top to bottom-

in the AC power drawings, the interface with the switchyard and/or offsite-

; rid is shown at the top of the drawing.
n the DC power drawings, the batteries and the interface with the AC-

power system are shown at the top of the drawing.
Vertical lines dominate and break horizontal lines.-

Component symbols used in the electrical system drawings are defined in-

Figure A 2.

Locations are identified in terms of plant location codes defined in Section 4 of-

this Sourrebook.
Locations are indicated by shaded " zones" that are not intended to represent-

the actual room geometry.
Locations of discrete components represent the actual physical location of-

the component.
The electrical connections (i.e., cable runs) between discrete components,-

as shown on the electrical system drawings, DO NOT represent the actual
cable routing in the plant.
Component locations that are not known are indicated by placing the-

discrete components in an unshaded (white) zone.

A 2, SITE AND LAYOUT DRAWINGS

A 2.1 Site Drawings

A general view of each reactor site and vicinity is presented along with a
simplified site plan showing the arrangement of the major buildings, tanks, and other
features of the site. The general view of the reactor site is obtained from ORNL NSIC-55
(Ref.1). The site drawin,;s are approximately to scale, but should not be used to estimate
distances on the site. Asoullt scale drawings should be consulted for this purpose.

Labels printed in bold uppercase correspond to the location codes defined in
Section 4 and used in the component data listings and system drawings in Section 3. Some
additional labels are included for information and are pnnted in lowercase type.

A 2.2 Layout Drawings

Simplified building layout drawings are developed for the portions of the plant
that contain components and systems that are described in Section 3 of this Sourcebook,
Generally, the following buildings are included: reactor building, auxiliary building, fuel
building, diesel building, and the intake structure or pumphouse. Layout drawings
generally are not developed for other buildings.

Symbols used in the simplified layout drawings are defined in Figure A 3.
Major rooms, stairways, elevators, and doorways are shown in the simplified layout
drawings however, many interior walls have been omitted for clarity. The building layout

95 2/89
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drawings, are approximately to scale, should not be used to estimate room size or
distances. As built scale drawings for should be consulted his purpose.

Labels printed in uppercase bolded also correspond to the location codes
defined in Section 4 and used in the component data listings and system drawings in
Section 3. Some addidonal labels are included for information and are printed in lowercase
type.

A 3. APPENDIX A REFERENCES

1. lieddleson, F.A., "Desi;n Data and Safety Features of Commercial Nuclear
Power Plants.", ORN. NSIC 55. Volumes 1 to 4 Oak Ridge National
Laboratory, Nuclear Safety Information Center, December 1973 (Vol.1),
January 1972 (Vol. 2), April 1974 (Vol. 3), and March 1975 (Vol. 4)
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APPENDIX B !
DEFINITION OF TERMS USED IN Tile DATA TABLES

Terms appearing in the data tables in Sections 3 and 4 of this Sourcebook are
defined as follows:

SYSTEM (also LOAD SYSTEM) All components associated with a pardeular system
description in the Sourcebook have the same system code in the data base. System codes,

used in this Sourcebook are the following:

1

Codt Definition
'

RCS Reactor Coolant System,

i AISV Auxiliary Feedwater System
1 ECCS Emergency Core Cooling System (including HPSI and

LPSI)
: CVCS Chemical and Volume Control (Charging) System

PAHRS Containment Heat Removal Systems (including containment
spray ystem and containment air recirculation cooling

i

system
EP Electri PowerSystem .

CCS Component Cooling System
SW Service Water System

COMPONENT ID (also LOAD COMPONENT ID) The component identification (ID)
code in a data table matches the component ID tSt appears in the corresponding system '

drawing. The com
component number.ponent ID generally begins with a system preface followed by aThe system preface is not necessarily the same as the system code
described above. For component ids, the system preface corresponds to what the plant"

calls the component (e.g. HPI, RHR). An example is HPI 730, denoting valve number
. 730 in the high pressure injection system, which is part of the ECCS. The component '

i
number is a contraction of the com>onent number appearing in the plant piping and
instrumentation drawings (P&lDs) and electrical one line system dmwings.

LOCATION (also COMPONENT LOCATION and POWER SOURCE LOCATION)-
Refer to the location codes defined in Section 4.

COMPONENT TYPE (COMP TYPE) Refer to Table B 1 for a list of component type -- I
codes.

;

i

POWER SOURCE The component ID of the power source is listed in this field (see !
COMPONENT ID, above), in this data base, a " power source" for a particular component !
(i.e, a load or a distribution component) is the next higher electrical distribution or

!
generating component in a distribution system. A single component may have more than L

one power source (i.e. a DC bus powered from a battery and a battery charger). :!^

:

POWER SOURCE VOLTAGE (also VOLTAGE) . The voltage "seen" by a load of a '

mower source is entered in this field. The downstream (output) voltage of a transformer, j
,

:.nvener, or battery charger is used.

I

<
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EMEltGENCY LOAD GROUP (EMERG LOAD GROUP) . AC and DC load groups
(or electrical divisions) are defined as appropriate to the alant. Generally, AC load groups
are identified as AC/A, AC/D. etc. The emergency loac group for a thltd of a kind load
(i.e. a " swing" load) that can be powered from either of two AC load groups would be
identified as AC/AB. DC load group follows similar naming conventions.

1
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TABLE B.I. COh1PONENT TYPE CODES

CO31PONENT COMP TYPE

VALVES:
hiotor operated valve hiOV
Pneumatic (air operated) valve NV or AOV
Hydraulic valve HV
Solenoid operated valve SOV
hianual valve XV
Qieck valve CV
Pneumatic non return valve NCV
Hydraulle non return valve HCV
Safety valve SV
Dual function safety /reliefvalve SRV
Power operated rehef valve PORY
(pneumatic or solenold operated)

PUhiPS:
hiotor driven pump (cenrifugal or PD) hiDP
Turbine driven pump (centrifugal of PD) TDP
Diesel driven pump (centrifugal of PD) DDP

OTHER FLUID SYSTEhi COhiPONENTS: !

Reactor vessel RV
Steam generator (U tube or once through) SG
Heat exchanger (water to water HX, HX
or water to air HX)
Cooling tower Cr
Tank TANK or TK
Sump SUhiP
Rupture disk RD
Orifice ORIF
Filter or strainer FLT
Spray nozzle SN
Heaters (i.e. pressurizer heaters) HTR

VENTILATION SYSTEh! COhiPOhTNTS:
Fan (motor driven, any type) FAN
Air cooling unit (air to water HX, usually ACU or FCU
including a fan)
Condensing (air conditioning) unit - COhD

EhiERGENCY POWER SOURCES:
Diesel generator -DO

'

Gas turbine generator GT
Battery BATP

|
|

__
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TABLE B.1. COMPONENT TYPE CODES (Continued)

COMPONENT COMP TYPE

ELECTRIC POWER DISTRIBUTION EQUIPMENT:
Bus or switchgear . BUS
Motor control center MCC
Distributiori p.:nel or cabinet PNL or CAB
Transformer TRAN or XI%iR

,

Battery charger (rectifier) BC or RECT-
Invener INV
Uninterruptible power supply (a unit that may .UPS
include battery, sattery charger, and invener)
Motor generator MO-
Circuit breaker CB
Switch SW
Automatic transfer switch ATS
Manual transfer switch MTS

,

e

-

- -
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