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CAUTION

The information in this report has been developed over an extended period
of time based on a site visit, the Final Safety Analysis Report, system and
layout drawings, and other published information. To the best of our
knowledge, it accurately reflects 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 Applications Intemational Corporation -
10210 Campus Point Drive

San Diego, CA. 92131
'(619)458 2673

Correction and other recommended changes should be submitted in the form
of marked up copies of the affected text, tables or figures. -Supporting-.;

documentation should be included if possible.
!'
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.

NINE MILE POINT 1 SYSTEM SOURCEBOOK

This sourcebook contains summary information on the Nine Mile Point I
nuclear power plant. Summary data on this plant are presented in Section 1, and similar
nuclear power plants are identified in Section 2. Information on selected reactor plant .
systems is presented la Section 3, and the site and building layout is illustrated in Section
4. A bibliography of reoorts 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 Nine Mile Point I nuclear plant is listed below:

Docket number 50-220 -
-

Operator Niagara Mohawk Power Corporation-

Location . Scriba, NY-

Commercial operation date 12/69-

Reactor type BWR/2-

NSSS vendor General Electric-

Power (MWt/MWe) - 1850/610-

Architect engiacer Niagara Mohawk Power Corporation--

Containment type - Steel drywell and wetwell(Mark 1)--

2. IDENTIFICATION OF SIMILAR NUCLEAR POWER PLANTS
Nine M: - 'cint I has a General Electric BWR/2 nuclear steam supply system

and a Mark I containment incorporating the drywellhressure suppression' concept.~- It also
has a secondary containment structure of reinforcec concrete. Oyster Creek is the only
other BWR/2 piant in the United States.

3, SYSTEM INFORMATION
This section,contains descriptions of selected systems at Nine Mile Point 1 in.

terms of general functmn, operation, system success entena, major components, and
. ,

support system requiren.ents. A summary of major systems at Nine M! e Point 1 is
presented in Table 31. In the " Report Section" column of this table, a section reference
(i.e. 3.1,3.2. etc.) !> provided for all systems that are described in this report. An entry of
"X"in this column means that the system is not described in this report. In the "FSAR -
Section Reference" column, a cross reference is provided to the section of the Final Safety -
Analysis Report where additional information on each system can be found. Other sources
of information on this plant are identified in the bibliography in Section 5.

Several cooling water systems are identified in Table 3-1. The functional
relationships that exist among cooling water systems required for safe shutdown are shown
in Figure 31. Details on the individual cooling water systems are provided in the report
sections identified in Table 31.

1 11/89
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Table 3-1. Summary of Nine Mile Point i Systems Covered in this Report

i

Generic Plant-Specific Report FSAR Section
System Name System Name Section Reference

Reactor IIcat Removal Systems
- Reactor Coolani System (RCS) Same 3.1 5

- Isolation Condenser System Emergency Cooling (EC) System - 3.2 5.E

,
- Emergency Core Cooling Systems Same

(ECCS)
- Ifigh-Pressure Injection Feedwater Coolant Injection 3.3 7.1

& Recirculation (FWCI) System.

- Low-pressure injection ' Core Spray (CS) System 3.3 7.A ,

& Recirculation
- Automatic Depressurization Same 3.3 7.A

; System (ADS)

- Decay Ilear Removal (D11R) Reactor Shutdown Cooling System 3.8 10.A '
,

System (Residual lleat Removal (single-mode)
(RIIR) System)

- Main Steam and Power Conversion Main Steam System. X 11.A
Systems - Condensate Transfer System. X 11.B.7

Feedwater System. -X 11.B.9>

Circulating Water System X 1 1.B.4

- OtherIIcat RemovalSystems ReactorIIcad Spray System X 10.C
,

! Reactor Coolant Inventory Control Systems
!

- Reactor Water Cleanup (RWCU) Reactor Cleanup System X 10.B
System

'
- ECCS See above - -

_

2" - Control Rod Drive Ilydraulic System (CRDIIS) Same 3.6 10.C

-
.

1

._
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Tabic 3-1. Summary of Nine Mile Point 1 Systems Covered in this Report (Continued)

Generic Plant-Specific Report FSAR Section
System Name System Name Section Reference

Containment Systems
- Primary Containment Same (drywell and pressure X 6.A 6.B

suppression chamber)

- Secondary Containment Sane (Reactor Building) X 6.C -)

- Standby Gas Treatment System (SGTS) None noted - -

- Containment Ileat Removal Systems
Suppression Pool Cooling System Same (an operating mode of the 3.4 7.B i

Containment Spray system)
- Containment Spray System Same 3.4 7.B .

- Containment Fan Cooler System None noted - -

- Containment Normal Ventilation Systems Containment Ventilation System X 6.E 'i

- Combustible Gas Contml Systems _ Containment Inerting System, X 7.G.2
Containment Atmospheric X 7.G.3
Dilution System

Reactor and Reactivity Control Systems
- Reactor Core ' Same X. 4

i Control Rod System Control Rod Drive Mechanisms X 4.B.6.

7
- Chemical Poison System Liquid Poison Injection System X 7.C

;

Instrumentation &' Control (I&C) Systems-'
- !

- Reactor Protection System (RPS) Same 3.5 8.A
.

g - Engineered Safety Feature Actuation Instrumentation Systems. 3.5 8.C j
;, System (ESFAS) Regulating Systems 8.B--

s
C

t

] .-
;
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Table 3-1. Summary of Nine Mile Point 1 Systems Covered in this Report (Continued) f
!

Generic Plant-Specific Report FSAR Section ,

System Name System Name Section Reference i

i
Instrumentation & Control,(I&C) Systems (contine:d) j
-- Remote Shutdown System Same 3.4 10.L 4

'!
- . Other I&C Systems None - - !

!Support ' Systems 1

Class IE Electric Power System :Same 3.6 9.B.4
,

t

- Non-Class IE Electric Power System Same 3.6- '9.B.1
i

- Diesel Generator Auxiliary Systems Same 3.6 9.B.4.1 |'-
.;

- Component Cooling Water (CCW); Reactor Building Closed . .X- 10.D
System . Cooling Water (RBCCW) System. ,.

- Service Watsr System (SWS) -Same X - 10.F $
!

. .
,

;
- Residual lleat Removal Service Water - Containment Spray Raw Water ' 3.4 ' 7.B

(RIIRSW) System System, (CCRWS), -

;

RBCCW, see atove X ' 10.D !'
,

:;
. Other Cooling Water Systems.. Turbine Build ig Closed Loop X - 10.E,

,

Cooling Ware.' System
'

.j
j - Fire Protection Systems Same X 10.K j
i

:I
i : Room IIcating, Ventilating, and Air- Emergency Ventilation Sywem .X . 7.H ;.-

Conditioning (IIVAC) Systems*
!

, . .

>

>

i

i 'co .
* @ ;'

i
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Table 3-1. Summary of Nine Mile Point i Systems Covered in this Report (Centinued) {
!:

!-
Generic Plant-Specific Report FSAR Section !
System Name System Name Srction Reference !

i
; Support Systems (continued) '

,
- Instrument and Service Air Systems Same X 10.I

- Refueling and Fuel Storage Systems Fuel and Reactor Components X 10.J ;

llandling System i

i
- Radioactive Waste Systems Same X 12.A '

i

Radiation Protection Systems Same X 12.B--
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|
3.1 REACTOR COOLANT SYSTEM (RCS). ?

3.1.1 System Function

The RCS, also called the Nuclear Steam Supply System (NSSS
for directing the steam 3roduced in the reactor to the turb8ne where it is u) is responsible

,

sed to rotate a
generator and produce c.ectricity. The RCS pressure bour.fary also establishes a boundary
against the uncontrolled release of radioactive material from the reactor core and primary
coolant.

3.1.2 System Derinition

The RCS includes: (a) the reactor vessel, (b) five recirculation loops, (c) five
recirculation pumps, (d) 6 solenold setuated relief valves, (e) 16 safety valves and (f)
connected piping out to a suitab!c isolation valve boundary. Simplified diagrams of the
RCS and immortant system interfaces are shown in Figures 3.1 1 and 3.12. A summary
of data on se ected RCS components is presented in Table 3.1 1.

.

3.1.3 Sutem oneration
During power operation, circulation in the RCS is maintained by one

4

reeltculation pump in each of the five recirculation loops. The steam water mixture flows
upward in the core to the steam dryeo and separators where the entrained liquid is
removed. The remaining " dry" steam is piped to the turbine via the two main steam lines.
Condensate from the turbine is retumed to the RCS as feedwater.

Following a transient that involves the loss of ncamal heat transfer path, heat
transfer from the RCS is accomplished by: (a) emergency condensers which vent directly
to atmosphere and which have a heat removal capacity of 3 percent of maximum reactor
steam flow (see Section 3.2); or (b) by o)ening the safety valves or automatic
depressurization system (ADS) relief valves wlich discharge directly to the suppression
pool (see Section 3.3).

A LOCA inside containment also dumps heat to the suppression chamber. In
this case, the Core Spray system is used to ptevent overheating of the fuel by supplying
make up water to the reactor vessel at low pressure (see Section 3.3). Heat removal frem.

'

the containment is provided by the Containment Spray system (see Section 3.4). Actuation
systems provide for automatic closure of the main steam isolation valves (MSIVs) and
isolation of other line:, cor.nected to the RCS.

3.1,4 System Success Criterin

The RCS success criteria can be described in terms of LOC 6 and transient
mitigation as follows:

An unmitigatable LOCA is not initiated.-

If a miti,;atable LOCA is initiated, then LOCA mitigating systems are-,

successfu .

If a transient is initiated, then either:-

| RCS integrity is maintained and transient mitigating systems' are-

| successful, or
RCS integrity is not maintainec, eading to a LOCA like condition (i.e.: -

| stuck open safety or relief valve, reactor coolant pump seal failure), and
: LOCA mitigating systems are successful.
'

, -t
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3.1.5 Comnonent Information

A. RCS4

1. Steam flow: 7.29 x 106 lb/hr
2. Nonval operating pressure: 1030 psig et 550' F.

i

B. Solenoid Actuated Relief Valves (6) '
1, Set pressure: 2 @ 1090 g

2 @ 1095 g

2 @ 1100
2. Relief Capacity: 600,000 tr each at 1130 psig

i

C. Safety Valves (16)
1. Set pressure: 1218 to 1254 psig
2. Relief Capacity: 633,000 to 651,000 lbA

,

'

D. Recirculation Pumps (5)
1. Rated flow: 7,200 to 36,000 gpm
2. Type: Vertical centrifugal

.

3.1.6 Sunnort Systems und Interfaces

i

A. hiotive Power
The recirculation pumps are supplied with non Class lE power from variable
frequency motor generator sets.

5. h1SIV Operating Power
There are two htSIV's located on each main steam line, one air operated wye.
globe type valve (outside containment), and 1 AC motor operated wye globe
type valve (inside of drywell). The instrument air system which supprts the
normal operation of the air operated htSIV has not been determined. |t is very
likely that this valve's operation is controlled by an AC and a DC solenoid pilot
valve. It is assumed that both solenoid valves must be de energized to cause

an htSIV if a single solenoid valve should fall. prevents spurious closure of
htSIV closure, in other similar BWRs, this design

The AC motor operated
htSIV's are powered by Class IE power from the 600 VAC power boards 161
or 171.

C. Recirculation Pump Cooling
The Reactor Buildinj; Closed Loop Cooling Water System provides cooling
water to the recirculat ,on pump coolers.

3.1,7 Section 3.1 References

1. Final Safety Analysis Report, Nine hille Point 1- Nuclear Power Station, .

Section V.
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Table 3.1-1. Nine Mile Point 1 ReaClor Coolant System Data Summary f
;for Selected Components
I

f
!COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG. !

TYPE LOCATION LOAD GRP. fCSSA-IO MOV RC EP-8S-171 600 261RB AC/103 i
iCSSA-11 MOV HC EP-BS-161 600 261RB AC/102 i

CSSB-1 MOV RC EP-BS-161 600 261RB AC/102
CSSB-9 MOV IC EP-BS-171 600 261RB AC/103 I

|EC11-7 MOV ECIV298 EP-VH12 125 DCVB12 DC/12 j

| EC11-9 MOV ECIV298 EP-BS-161 600 261RB AC/102 !
EC12-10 MOV ECIV298 EP-BS-171 600 261RB AC/103
EC12-8 MOV ECIV298 EP-VB12 125 DCVB12 DC/12
RCS-ADS PORV TC

i
! RCS-SV SV RC

RWCU-2 MOV RC EP-BS-167 600 08167 AC/102,
''

-

SCIV-1 MOV TO EP-BS-167 600 PB167 AC/102 I
SCIV-13 MOV FC - EP-BS-167 600 PB167 AC/102 f

j SCIV-2 MOV 261RB EP-VB12 125 DCVB12 DC/12 i
-

!
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i

I
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Nine Mile Point 1

3.2 EMERGENCY COOLING (EC) SYSTEM

; 3.2.1 Svatem Function
! The emergency cooling system, also known as the isolation condenser system,

provides for decay heat removal from the reactor fuel in the event that reactor feedwatert

capability is lost and the main condenser is not available. Because of its role in emergency
cooling, the EC system is considered part of the Emergency Core Cooling System (ECCS,
see Section 3.3),

3.2.2 System Derinttion

The EC system is connected to the reactor and operates by natural circulation.
Heat is transferred to the environment by boiling secondary side water in the condensers
and venting steam directly to atmosphere. The EC system consists of two independent
emergency cooling loops with two condensers on each loop. One loop is adequate to
handle the deca heat load following reactorisolation.

Sim lified drawin;;s of the EC system are shown in Figures 3.21 and 3.2 2.
A summary of ta on selectet EC system compenents is presented along with other ECCS
components in Table 3.31 of Section 3.3.

3.2.3 System Oneration
Automatic operation of the emergency cooling s

pressure in excess of 1080 psig sustained for ten seconds. ystem is initiated by high reactorTo assist in depressurization for
small breaks, the system is initiated on sustained (10 seconds) low low water level ( 60
inches), in the standby condition, the steam inlet isolation valves are normally open so that
the condenser tubes are continuously at reactor pressure. The system is placed into
operation by opening the normally closed condensate return isolation valve (air operated).
During operation, steam rises from the reactor vessel to the condenser tubes where it is
condensed. As the water condenses,it returns by gravity flow to the suction of a reactor
recirculating pump and, thus, to the reactor vessel. Sufficient make up water is available,

! from gravity feed ma ip tanks to permit operation for at least eight hours.
| The system may also be initiated manually, either Sm the main / auxiliary

control room or independently from two remote shutdown panels. Moreover, even in the
event of total a c power loss, operation of the EC system will proceed normally.

3.2.4 System Success Criterin

For the EC system to be successful, at least one of the two emergency cooling
loops must be functional. A loop is considered functional if no valves have failed close,
the condensers are operable, and the makeup water for the secondary side of the
condensers is available when needed.

| 3.2.5 Comoonent Information

A. Emergency Condensers
1. Number of Tube Bundles: 4

62. System Capacity: 380 x 10 Btu /hr,

3. Design Pressure: 1250 psig

B. Emergency Condenser Makeup Tanks (2)
1. Volume: 40,000 gallons each

12 11/89
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Nine Mile Point 1'

3.2.6 Sunnort Svstems and Interfaces

; A. Control Signals
1. Automatic

i The emergency cooling system is automatically initiated on sustained high
reactor pressure or sustained low low reactor water level. Initiation takes:

the form of opening the normally closed isolation valve (air operated) on the
condensate return hnes.i

2. Remote Manual
The emergency cooling system motor or air-operated valves can be actuated
by remote manual means from the control room.

B. Motive Power
The EC system motor operated valves are Class lE AC or DC loads that can be
supplied from the emergency diesel generators or station batteries, as described
in Section 3.6.

.

C. Other
The diesel driven fire water pump is a backup source of secondary makeup
water for the isolation coridensers.

3.2.7 Section 3.1 References

1. Final Safety Analysis Report, Nine Mile Point 1 Nuclear Power Station.-
Section V.E.

!

|
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Nine Mile Point 1

3.3 EMERGENCY CORE COOLING SYSTEM (ECCS)

3.3.1 System Function

The ECCS is an integrated set of subsystems that perform emergency coolant
injection and recirculation functions to maintain reactor core coolant inventory and adequate
decay heat removal following a LOCA. The ECCS also has a capability for mitigating
transients.

3.3.2 System Definition

The emergency core cooling system consists of the following subsystems:

Core Spray (CS) System-

Feedwater Coolant Injection (FWCI) System-

Automatic Depressurization System (ADS)-

Emergency Cooling (EC) System (see Section 3.2)-

The CS system consists of two separate and independent sub systems to
prevent overheating of the fuel following a LOCA by supplying suppression pool water to
the reactor vessel at low pressure. Each system has rec undant active components, and
consists of four motor dnven pumps to supply water to a separate ring header located
inside the reactor vessel above the core. After cooling the core, the water returns to the
suppression chamber through the break, therefore, no additional coolant supplies are
necessary.

The feedwater coolant injection system arovides high pressure injection in the
event of a small reactor coolant line break whic1 is not large enough to allow rapid
depressurization for the CS system to be effective it utilizes existing feedwater and
condensate components, namely condensate pumps and demineralizers; feedwater booster
sumps, heaters, and purnps; :)iping and valves; and the two CST's, Limited offsite power
's required for this system to x functional.

The automatic depressurization system provides for automatic depressurization
of the reactor vessel to permit timely operation of the core spray system in the event of
small system ruptures. The ADS utilities at least 3 of the 6 solenoid actuated relief valves
that discharge the high pressure steam into the suppression pool.

The emergency cooling system removes residual and decay heat from the
reactor vessel in the event that the main condenser is not available, or if a high pressure
condition exists. The system employs natural circulation as the driving head through the
emergency condenser tubes. A more detkiled description of the EC system is provided in
Section 3.2.

Simplified drawings of the core spray, system are shown in Fi
3.3 2, and the feedwater coolant injection system is shown in Figure 3.3 3.gures 3.31 andA summary of
data on selected ECCS components is presented in Table 3.31,

3.3.3 System Ooerotion

All ECCS systems are normally in standby, The manner in which the ECCS
operates to protect the reactor core is a function of the rate at which coolant is being lost
from the RCS. The core spray pumps start automaticall
level or high drywell pressure condition exists. However,y when a low low reactor waterthe nomially closed condensate
return isolation valves for the EC system do not 6 pen until the low reactor pressure
permissive switches are tripped. Thus, for small LOCAs, the ADS system may need to be
actuated to allow makeup from the low pressure CS system to reach the RCS,

The FWCl system is initiated by a turbine trip which will signal the motor-
driven feedwater pumps to start. As a backup, low reactor water level will also signal the
motor driven pumps to start. Thus, there will be a continuous uninterrupted supply of
feedwater to the reactor. However, both condensate and feedwater booster pumps require

16 11/89
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i

off tite power to operate; and, as a result, the FWCl system would be non functionalif no
off site power was available,

Actuation of the ADS system occurs iflow low low reactor water level existsi

and high drywell pressure is sustained for 120 seconds. Three of the six solenoid actuated
relief valves are required to discharge properly for the ADS system to be successful. The
ADS system may also be actuated manually from the main control room.

Automatic operation of the emergency cooling s
pressure in excess of 1080 psig sustained for ten seconds. ystem is initiated by hi,gh reactor| To assist in depressurization for

i small breaks, the system is initiated on sustained (10 seconds) low low water level ( 60
inches). In the standby condition, the steam inlet isolation valves are normally open so that
the condenser tubes are continuously at reactor pressure. The system is placed into
operation by opening the normally closed condensate return isolation valve (air operated).
During operation, steam rises from the reactor vessel to the condenser tubes where it is
condensed. As the water condenses,it returns by gravity now to the suction of a reactor
recirculatin pump and, thus, to the reactor vessel. Sufficient make up wateris available
from gravit feed makeup tanks to permit operation for at least eight hours.

'he system may also te initiated manually, either from the main / auxiliary
control room or independently from two remote shutdown ar.nels. Moreover, even in the
event of total AC power loss, operation of the EC system wi;l proceed normally.

3, 3, .1 System Success Criterin
LOCA mitigation requires that the emergency coolant injection (ECI),

emergency coolant recirculation (ECR), and reactor scram functions be accomplished. The
'

success criteria are not clearly defined in the Nine Mlle Point 1 FSAR but can be inferred
from pumn capacities that are defined based sn certain design basis accidents that are
considereclin the licensing office. On this basis, the system success criteria for a large
LOCA is the following:

At least one core spray main pump and one corresponding core spray topping-

aump (of the four sets available) take suction on the suppression pool and inject
'

nro the reactor vessel.

*i ne ECl system success criteria for a small LOCA are the following:

Three of the six relief valves of the ADS open (i.e. ADS is functional) and the-

core spray system is functional, as described above under large LOCAs.

For transients, the requirements for adequate core cooling involve the following:

Either successful operation of the emergency cooling (EC) system, or-

The ADS is functional (see above) and large LOCA mitigating systems are-

functional (see above).

Note that the EC system provides core cooling oniv. A high pressure makeup
system eventually will be needed to maintain adequate core coofant inventory.

3.3.5 Comoonent Information

A. Core Spray Pumps: Main and Topp@ing (4 sets)1. Rated flow per set: 3400 rpm 697 ft. head (302 psid)
2. Rated Capacity: 100%
3. Type: Centrifugal

17 11/89
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B. Emerhm rof tube bundles: 4
y Condensers

1. N
62. S> stem espacity: 380 x 10 Bru/hr

3. Design Pressure: 1250 psig

C. Emergency Condenser Makeup Tanks (2)
1. Volume: 40,000 gallons

D. Suppression Pool (Torus).

1. Normal operating water volume: 89,000 ft3
2. Maximum operanng water temperature: 90'F
3. Design temperature: 205'F
4. Design pressure: 56psig

E. Solenoid Actuated Relief Valvet (6)4

1 1. Set pressure: 2 @ 1090 psig
2@ 1095 sig
2@ 1100 sig

i 2. Relief capacity: 600,000 b/hreach at 1130 psig

F. Feedwater Pumps (3)
1. Rated flow: 3800 gpm each
2. Rated capacity: 100 %
3. Type: Centrifugal-<

3.3.6 Sunnort Systems and Interfaces
:

! A. Control Signals
t 1. Automatic

a. The core spray pumps are started upon low. low water level or high
drywell pressure.

-.

b. Once reactor pressure drops below a cenain threshold and the core spray
pumps are operating, the four para'.lel normally closed isolation valves,

(two in each injection line) are opened.
i c. The ADS system is actuated upon coincident signals of low low low

reactor water level and sustained high drywell pressure (120 seconds),
'

d. The normally closed condense.te retum isolation valves of the EC system
are opened by high reactor pressure (1080 psig) sustained for ten
seconds,

e. The motor driven feedwcter pumps are automatically actuated on a
turbine trip signal or low reactor wat:r level.

2. Remote Manual-
ECCS pumps and valves and the ADS can be actuated by remote manual
means from the main control room.

1 .

! B. Motive Powar
| 1, The CS motor-driven pumps and motor operated valves are Class 1E AC
L and DC loads that can x supplied from the emergency diesel generators or
i station batteries. The FWCl system needs offsite power to operate.
| 2. The ADS solenoid actuated pressure relief valves are powered from the

station battery systems.

18 11/89
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Nine Mile Point 1

C. Other
1. Lubrication and cooling of the ECCS pumps are all supplied locally.
2. Details on equipment room cooling provisions have not been determined.
3. The containment spray raw water system (CSRWS, see Section 3.4) and

the diesel driven fire water pump are backup sources of core and
containment flooding.

3.3.7 Section 3.3 References

1. Final Safety Analy. sis Report, Nine Mile Point 1 Nuclear Power Station,
Sections VII and XV,
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. Table 3.3-1. Nine Mile Point 1 Emergency Core Cooling System Data Summary !

] for Selected Components

ICOMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG. |TYPE LOCAT!ON LOAD GRP. ICSSA-10 MOV RC EP-BS-171 600 261RB AC/103
CSSA-11 MOV HC EP-BS-161 600 261RB AC/102 {'

CSSA-12 MOV 237RB EP-BS-167 600 PB167 AC/102 |j CSSA-21 MOV SWRB EP-BS-161 600 261RB AC/102 !
| CSSA-22 MOV SWRB EP-BS-171 600 261RB AC/103 !

CSSA-B-TORUS TOR TORUS
(,

CSSA-B-TORUS TOR TORUS I

CSSA-FM111 MDP SWHB EP-BS-102 4160 PB102 AC/102
'

j CSSA-PM112 MDP SWHO EP-BS-103 4160 PB103 AC/103 [
.

l CSSA-FMT111 MDP 237RB . EP-BS-102 4160 PB102 AC/102
CSSA-FMI112 MDP 237RB EP-BS-103 4160 PB103 AC/103
CSSA-TV11 MOV SWRB EP-BS-167 600 PB167 AC/102 1

j. CSSB-1 MOV RC EP-BS-161 600 261RB AC/102 ;

| CSSB-15 MOV SERB EP-BS-161 600 261RB AC/1024..

CSSB-2 MOV 237HB EP-BS-167 600 PB167 AC/102 !4

CSSB-2S MOV SERB EP-BS-171 600 261RB AC/103 |
CSSB-9 MOV RC EP-BS-171 600 261RB AC/103 !
CSSB-FM121 MDP SERB EP-BS-102 4160 PB102 AC/102

I

CSSB-PM122 - MDP SERB EP-BS-103 4160 PB103 AC/103 i
CSSB-PMI121 MDP 237RB EP-BS-102 4160 PB102 AC/102 <

CSSB-FM T122 MDP 237RB EP-BS-103 4160 PG103 AC/103 !
,

'

CSSB-TV12 MOV SERB EP-BS-167 600 PB167 AC/102
EC11-5 NV ECIV281

I
!' k~ EC11-7 MOV ECIV298 . sip-VB 12 125 DCVB12 DC/12
! $- EC11-9 MOV ECIV298 EP-BS-161 600 261RB AC/102 . !!' EC11-HX HX 340HB
i , i

$

l ;
- . _ __ !
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i Table 3.3-1. Nine Mile Point 1 Emergency Core Cooling System Data Summary |'

for Se:ected Components (Continued) |
!

|
'

COMPONENT ID ' COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG. t

TYPE LOCATION LOAD GRP.
EC11-MU TANK 36918
EC12-10 MOV ECiV298 EP-BS-171 600 261RB AC/103.i-

EC12-6 NV ECIV281
1

EC12-8 MOV ECIV298 EP-VB12 125 DCVB12 DC/12
. EC12-HX HX 340RB
s 1

;; EC12-MU TANK 36918
; RCS-RV RV RC

!'
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Nine Mile Point 1

3.4 CONTAINMENT SPRAY SYSTEM (CNS) AND CONTAINMENT
SPRAY RAW WATER SYSTEM (CSRWS)

3.4.1 System Function

The CNS,in conjunction with the Containment Spray Raw Water System, is
designed to reduce containment temperature and pressure by delivering water from the
suppression pool, through heat exchangers, to s ray headers in the drywell and tonis. The
spray water condenses steam and water returns gravity to the suppression chamber for
recirculation. The CNS and the CSRWS estab ish a heat transfer path between the
suppression pool and the ultimate heat sink. The CSRWS also is capable of providing low
pressure makeup to the RCS in an emergency.

3.4.2 System Definfilon

The CNS is composed of four separate and independent containment spray
subsystems, each capable of removing all the decay heat at a rate which will revent
containment pressures and temperatures from excecaing their design values. Eaci of the

associated piping. pray systems is provided with a pump, strainer, heat exchanger and
four independent s

Moreover, each heat exchanger s independently supplied with raw
cooling water from the Containment Spray Raw Water System (CSRWS).

The CSRWS is a composite of four independent supply systems each
consisting of a pump, strainer, piping and valves. In addition, water from the CSRWS can
also be divenec to the Core Spray System.

Simplified drawings of the containment spray system are shown in Figures
3.41 and 3.4 2 and the CSRWS is shown in Figure 3;4 3 and 3.4 4. A summary of data
on selected CNS and CSRWS components is presented in Table 3.41

3.4.3 System Goeration

During normal operation, the CNS is in standby. However, following a LOCA
(or combination of low low pressure vessel water it: vel and drywell pressure 2 3.5 psig),

.

an actuating signalis sent to the four containment spray pumps which sequentially start
them. Water is pumped from the suppression pool header, through heat exchangers and
then back to the containment through spray headers.

The CSRWS pumps raw water from the condenser circulating water intake
tunnel to the CNS heat exchangers, in each CSRWS loop, the water passes through a
strainer to the containment spray heat exchangers which cool the spray water supply from
140*F to 100*F, while the raw water side has a temperature rise of 40'F.

In the event of a total loss of the containment spray pnmary water source (a loss
of suppression chamber water below the containment spray pump suction level), raw lake
water can be delivered to the containment spray nozzles to provide an alternate source of
containment cooling.

3.4.4 System Success Criterin -

The CNS pumps and heat exchangers are 100c7c capacity components.
Therefore, system success is achieved when at least one CNS pump takes suction from the
suppression pool and delivers water to the CNS spray headers though its associated CNS

_

heat exchanger. The corresponding CSRWS loop must also operate successfully in order
to complete the heat transfer path to the ultimate heat sink.

3,4,5 Comoonent Information
A. Containment Spray Pumps (4)

1. Rated Flow : 3000 gpm @ 165 psig
2. Type : centrifugal
3. Rated Capacity : 10(Fc

27. I1/89
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Nine Mile Point 1-

.

B. Containment Spray lleat Exchangers (4)
1. Rated Duty : 60 x 106 Btu /hr
2. Type : unknown

C. CSRWS Pumps (4)
1. Rated Flow : 3000 gpm
2. Type :centrifu al
3. Rated Capaci :100%

3.4.6 Sunnort Systems and Interfaces

A. Contml Signals
1. Automatic

The CNS is actuated automatically on coincidence of high drywell pressure
and low reactor water level.

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

B. Motive Power
The CNS and CSRWS pumps are Class lE AC loads that can be supplied from
the emergency diesel genera: ors as described in Section 3.6

3.4.7 Section 14 References

1. Final Safety Analysis Report. Nine Mile Point 1 Nuclear Power Station.
Sections VI, Vil, and X
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Table 3.4-1. Nine Mile Point 1 Containment Spray System Data Summary '

for Selected Components !
'

i

i
COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EKERG. -

TYPE LOCATION LOAD GRP.
CSA-1 MOV NWRB E P-BS-161 600 261RB AC/102;

| CSA-15 NV 318HB
,

' CSA-16 NV 318RB I|

:CSA-2 MOV NWHB EP-BS-171 600 261RB ACt103 !
,

|CSA-PM111 MDP NWRB EP-BS-102 4160 PB102 AC/102 ~

CSA-PM121 MDP NERB EP-BS-103 4160 PB103 AC/103

{ CSB-21 MOV NWRB EP-BS-161 600 261RB AC/102 !

CSB-22 MOV NWRB EP-BS-171 600 261RB AC/103 i

CSB-35 NV 318HB
. i

i

CSB-36 NV 318RB,

i4 w CSB-PM112 MDP NWRB EP-BS-102 4160 PB102 AC/102
'

i CSB-PM122 MDP NERB EP-BS-103 4160 PB193 AC/103
a

1 RWA-25 MOV 318HB EP-BS-161 600 261RB AC/102 !

3 RWA-26 MOV 318HB E P-BS-171 600 261RB AC/103
.l

| RWA-FM111 MDP PUMPHS261 EP-BS-102 - 4160 PB102 AC/102 i

RWA-FM121 MDP PUMF41S261 EP-BS-103 4160 PB193 AC/103 i

RWB-27 MOV ': SRB EP-BS-171 600 261RB AC/103 |
|t RWB-28 MOV. ~ iB EP-BS-161 600 261RB AC/102 i*
v

j RWB-FM112 MDP PUMPHS261 EP-BS-102 4160 PB102 AC/102 I

RWB-PM122 MDP PUMPHS261 EP-BS-103 4160 PB103 AC/103
4 :,
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Nine Mlle Point 1'

3.5 INSTRUMENTATION AND CONTROL, (I&C) SYSTEMS-

3.5.1 System Fuggljan
The instrumentation and control systems consist of the Reactor Protection

System (RPS), Engineered Safety Features (ESF), and systems for the display of plant
information to the operators. The RPS monitors the reactor plant, and alerts the operator to
take corrective action before specified limits are exceeded. The RPS will initiate an
automatic reactor trip (scram) to rapidly shutdown the. reactor when plant conditions exceed
one or more specified limits. The ESF systems will automatically actuate various safety
systems based on the specific limits or combinations of ilmits that are exceeded. ;

Equipment is provided outside the main contml room for remote shutdown in the evermb:.t
'

the control room must be evacuated.

3,5.2 System Definition - <

The RPS includes sensor and transmitter units, logie units, and output trip
relays that interface with the control circuits for components in the scram portion of the
Control Rod Drive Hydraulic System (see Section 3.7). Other actuK i and control
systems include independent sensor and transmitter units and relay units th . interface with
the control circuits of many different components'in safety' systems. Operater
instrumentation display systems consist of display panels that are powered by 120 VAC
power (see Section 3.6).

3.5.3 L3 tem Oneration

A. RPS
The RPS consi.,ts of two independent logic channels (11 and 12), each of
which consists of two idential subchannels of tripping devices. One channel in
each of the twc aip systems must trip to cause a full scram (one out-of two
twice logic). The pilot scram valves are solenoid operated and normally
energized. The solenoids de energize to cause a scram. The system is therefore
considered " fail safe" on loss of power. RPS inputs are listed below:

- - High neutron flux
; High reactor pressure-

! 1.ow water levelin reactor vessel-
'

High Containment '-

Closure of main steart. an valves-

Low vacuum in condecer --

Turbine trip
High levelin scram discharge volume-

High radiation in main steam lines.

L Manual-

B . - Anticipated Transient Without Scram (ATWS) Mitigation System -i

| ATWS event mitigation is achieved by means:of a recirculanon pump enp
| system that initiates a trip of all recirculation pumps if any of the followmg
| conditions occur (Ref.1):

high reactor vessel dome pressure (1135 psig) with a 3 second delay-

low-low reactor vessel water level with a 9 second delay-

-When actuated, the' recirculation pumps are tripped, reducing flow through the
core to a rate appropriate for natural circulation. This creates increased voiding

i in the core, thus reducing reactor power.

34 11/89
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C. ESF
The ESF systems cause the various safety systems to be started, stopped or
realigned as needed to respond to abnormal plant conditions. Details regarding
actuation logic are included in the system description of the actuated system.

D. Remote Shutdown
The remete shutdown system is designed to provide the plant operators with hot
shutdown capability independent of the main and auxiliary control rooms. It
consists of two independent panels, and each am located in a separate fire area
relative to each other and the main and auxiliary control rooms.

Each panei controls one set of emergency condenser return isolation, inlet
isolati7n,and makeup level control valves. Both panels must be manned to
achir ce bl! scram, but once a full scram has been achieved, only one panel is
required to bdog the reactor safely to hot shutdown. The remote shutdown -
system was dangred wimarily in the event that the control room become
uninhabitable (e.g., fi#

1,4 System Success Criterin

A. RPS
The RPS uses hindrance logic (normal = 1, trip = 0) in both the input and
output logic. Therefore, a channel will be in a tnp state when input signals are
lost, 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 RPS, A
reactor scram is implemented by the scram pilot valves in the control rod drive
hydraulic system (see Section 3.6). Details of the RPS for Nine Mile Point I
have not been deterrr, ned.

B. ATWS Mitigation System
Success criteria for the ATWS mitigation system have not been determined.

C. ESF Actuation Systems
A single component usually receives a signal from only one actuation system i
output train. Trains A and B must be available in order to automatically actuate i

their respective components. Actuation systems other than the RPS typically,

'

use hindrance input logic (normal = 1, trip = 0) and transmission output logic
(normal = 0, trip = 1). In this case, an input channel will be in a trip state when
input signals are lost, when control pow;er is lost, or when the channel is

~

temporarily removed from service for testmg.or maintenance (i.e. the channel
nas a fail-safe failure mode). Control power is needed for the actuation system -
output channels to send an actuation signal. Note that there may be some
actuation subsystems that utilize hindrance output logic. For these subsystems,
loss of contral . wer will cause syste_m or component actuation, as is the case -
with the rte, Deta is of the other actuation systems for Nine Mile Point 1 have
not beer ,etermined.

. D. Manually initiated Protective Actions
When reasonable time is available -cettain 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 RPS or an actuation subsystem.

35 11/89 =
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Nine Mile Point 1

The control room operators also may send qualified persons into the plant to
operate components locally or from some other remote control location (e.g., a
motor control center). To make these judgements, data on key plant parameters
must be available to the operators.

3.5.5 Suonorf Systems and Interfaces

A. Control Power
1. RPS

The RPS ir swered from the 120 VAC Class lE electric power system.
2. ESF system .

The control power interfaces for the ESF actuation systems at Nine Mile
Point I have not been identified.

3. Operatorinstmmentation
Operator instrumentation display systems are powered from the 120 VAC

,

O ass IE electric power systerr,.

j 3.5.5 Suncort Systems and Interfaces

| 1. Final Safety Analph Report, Nine Mile Point 1 Nuclear Power Station,
Section Vill.A.2.2

i

,

.

'
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3.6 ELECTRIC POWER SYSTEM
,

3.6.1 System Function

The electric power system supplies power to various equipment and systems
needed for normal operation and/or response to accidents. The onsite Class IE electric
power system supports the operation of safety class systems and instmmentation needed to
establish and mamtain a safe shutdown plant condition following an accident, when the
normal electric power sotrees are not avadable.

3.6.2 Spiem Definition
The onsite Class lE AC electric power system consists of two diesel generators

which provide emergency power directly to two 4160 VAC power boards, PB102 and
PB103. PB102 and PB103, in tum, distribute power to five 600 VAC power boards
through step-down transformers. These standby generators are completely separate and =
self contained within the station, and each has adequate capacity to start and carry all of the

'

loads required during a maximum emergency power requirement periods.
The Class lE DC system consists of two separate and independent station

batteries each connected to a 125 VDC battery board. The batteries have a nominal rating at
125 volt,1500 ampere hour. Each battery has its own charging equipment in the form of
a three unit motor generator set.

Simplified diagrams of the AC electric power distribution system at Nine Mile
Point I are shown in Figures 3.61 to 3.6-4. The DC distribution system is shown in
Figure 3.6 5 and 3,6 6. A summary of data on selected electric power system components
is presented in Table 3.61. A partial listing of electrical sources and loads is presented in
Table 3.6 2.

3.6.3 System Ooerntion

During normal operating conditions, the Class lE AC power system is supplied
I from the 115 kV offsite power system via the 115 kV reserve bus (which is fed by two 115
| kV transmission lines from remote generating systems) and Service Transformers 10lS

and 10lN. These transformers, in turn, energize the 4160 VAC Power Boards 101,102,I

and 103, as shown in Figure 3.51. Thus, the loss of offsite power would result in Power
Boards 101,102, and 103 becoming de energized.

Power Boards 102 and 103 have as altemate supply sources diesel generators
- 102 and 103 which start automatically upon low or degruded voltage at the buses to which
thev are connected. These diesel generators are completely separate and self contained
within the station. Power Boards 102 and 103 feed the post accident cooling pumps and,
through step down transformers,600 VAC Power Boards 16 and -17. - Power Boards 16
and 17 feed the low volta;;e auxiliaries that are required for station safety and are vital to
safe shutdown under accident conditions.

Two separate and independent station batteries are provided for the Class IE
DC power system, with each battery feeding into its own batterj board. Each DC power
division provides startup and control power for its division dedicated diesel generator and
control power for the breakers within its associated AC division distributior, systemi. Each
battery har its own charging equipment in the form of a three-unit motor generator set: an-
AC moter driving the DC battery charger and an AC generator for emergency lighting.
Continuous power supply to the computer is also provided by using a third three unit

| motor generator set. In an emergency, the chargers will be supplied from diesel-
generators. With no AC power, the batteries will meet all reactor safety load requirements
for an unknown period of time.

Redundant safeguards equipment such as motor driven pumps and motor
operator valves are supplied by different sower boards. For the purpose of discussion,
this equipment has been grouped into ".oad groups." Load group AC/102 contains
components powered either directly or indirectly from diesel generator 102 through 4160

37 11/89
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VAC Power Board 102. Load group AC/103 contains components powered either directly
or indirectly from diesel generator 103 through 4160 VAC Poe.:r Board 103,

i Components receiving DC power are assigned to load groups DC/ll or DC/12, based on
l

the battery power source. Selected loads and components supplied by the Nine Mile Point
1 Class IE electric power system are listed in Table 3.6 2.

| 3.6,4 System Success Crlierin

Basic system success criteria for mitigating 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 mry exist between independent load groups:

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

(also needed for diesel starting),

| Each Class IE AC load group is isolated from the non Class lE system and is-

| supplied from its respective emergency power source (i.e. diesel generator)
Power distribution paths to essential loads are intacti -

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

3,6,5 Comoonent Informatiu

i A. Standby diesel rjnerators 102,103
1. Continuous power rating: 2950 kW

: 2. Rated vdtage: 4160 VAC
l

3. Manufacturer: GeneralMotors

B. Station b.itteries 11,12
1. Type: lead calcium
2. Rateil voltage: 125 VDC
3. Design capacity: unknown

3.6,6 Summet Systems and Interfaces

A. Contro' Signals
1. Automatic

The standby diesel generator are automatically started upon loss of voltage
at their associated 4160 VAC power board.

2. Remote manual'
A manual start control with dead line pick up of the diesel generators is
provided from the main control room.

B. DieselGenerator Auxiliary Systems
1. Cooling,

| Each diesel generator is cooled by a separate diesel cooling raw water
system. Details on this system have not been determined, however, this
system is separate from the service water system. The diesel driven fire
water pump can be used as a backup source of cooling water for either
diesel generator (Ref.1, Section X.K)

2. Fueling
The capacity of the diesel generator day tanks is unknown. However, the
long term fuel supply for these diesel generators is contained in two
10,000 gallon storage tanb which are cross connected (outside the diesel-
generator building) so that either unit can take oil from either tank. These

38 11/89
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tanks have the capacity to permit one diesel unit to operate for four days at
fullload.

3. Lubrication
, Each diesel genemtor has a self-contained lubrication system.
'

4. Starting
Power to start each unit using air motors for cranking is provided by an air
system consisting of five air tanks and two compressors. Each air system
stores sufficient air for five starts. A separate system exists for each diesel ,

5. h'Cnerator.ontrol power
Bach diesel generator is dependent on 125 VDC power from a station
battery for control power.

6. Diesel room ventilation
Diesel room ventilation fans provide it>om cooling during diesel operation.

C. Switchgear and Battery Room Ventilation
Ventilation capabilities for the essential switchgear roorns and battery rooms
could not be determined

3.6.7 Section 3.6 References

1. Final Safety Analysis Report, '"ne Mile Point 1 Nuclear Power Station.

2. NUREG/CR-2989, " Reliability of Emergency AC Power Systems at Nuclear
Power Plants, " Oak Ridge National Laboratory, July 1983.

,
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Table 3.6-1. Nine Mile Point 1 Electric Power System Data Summary
for Selected Components

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

__EP-BC-161 BC MGRM161 EP-BS-16 600 281RB AC/102 ;

EP-BC-171 BC 261TB EP-BS-17 600 281RB AC/103
EP-BS-102 BUS PB102 EP-CB-102 4160 PB102 AC/102
EP-BS-103 BUS PB103 EP-CB-103 4160 PB103 AC/103
EP-BS-16 BUS 281 RB EP-TR-16 600 2SITB AC/102
EP-BS-161 BUS 261RB EP-BS-16 600 281RB AC/102
LP-BS-167 BUS PB167 EP-BS-17 600 23 tRB AC/103
EP-BS-167 BUS PB167 EP-BS-1(i 600 281RB AC/103
E P- BS-17 BUS 281RB EP-T R-17 600 261TB AC/103
EP-BS-171 BUS 261HB EP-BS-17 600 281RB AC/103
EP-B T-11 BATT BATHM11 125 DC/11 i

3
*

EP-BT-12 DATT BATRM12 125 DC/12 :

EP-CB-102 - CB PB102 EP-DG-102 4160 DGRM102 AC/102
EP-CB-103 CB PB103 EP-DG-103 4160 DGRM103 AC/103
EP-DG-102 DG DGRM102 4160 AC/102

~

EP-DG-103 DG DGHM103 4160 AC/103
EP-I R-16 TRAN 261TB. EP-BS-102 600 PB102 AC/102
EP-TR-17 TRAN 261TB EP-BS-103 600 lPB103 AC/103
EP-VB12 BUS DCVB12 EP-BTBD-12 125 BATUDRM12 DC/12

|
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Table 3.6 2. Partial Listing cf Electrical S ure:s and Leads

at Nine Mlle Point 1

oOWER VOLTAGE EMERG POWER SOURCE LOAD LOAD COMP COMPOdEET~
SOURCE LOAD ORP LOCATION SYSTEM COMPONENTO TYPE LOCATION

EP BC 161 600 AC/102 MGRM161 EP EP BTBO 11 BUS BATEDRM11

EP BC161 600 AC/102 MGRM161 EP EP BTBO-11 BUS BAT 60RM11

EP BC 171 600 AC/103 261TB EP EP BTBO 12 BUS BATBORM12

EP BS 102 4160 AC/102 PB102 CNS CSA PM111 MDP NWRB

EP BS 102 4160 AC/102 PB102 CNS CSB-PM112 MDP" NWRB

EP-BS 102 4160 AC/102 PBiO2 CNS RWA PM111 MOP PUMPHb261

EP BS-102 4160 AC/102 PB102 CNS RWB PM112 MOP PUMPMS261

EP BS-102 4160 AC/ '. ?2 PB102 ECCS CSSA PMt11 MDP SWRB

EP BS-102 4160 AC/102 PB102 ECCS CSSA PMT111 MOP 237RB

EP BS 102 4160 AC/102 PB102 ECCS CSSB PM121 MOP SERB

EP BS 102 4160 AC/102 PB102 ECCS CSSB-FMT 121 MOP 237RB

EP BS 102 600 AC/102 PB102 EP EP TR 16 TRAN 26tTB

EP BS 103 4160 AC/103 PB103 CNS CS&PM121 MOP NERB

EP BS 100 4160 AC/103 - PB103 CNS CSB PMi22 MOP NEPB

EP BS 103 4160 AC/103 PB 103 CNS RWA PM12) MOP PUMPHS261

EP E3103 4160 AC/103 P B103 CNS RWB 0M122 MOP PUMPHS261

' EP BS-100 4160 AC/103 PB103 ECCS CSSA PM112 MOP SWRB

EP BS 103 4160 AC/103 PB103 ECCS CSSA PMT112 MOP 237RB

EP BS 103 4160 AC/103 P B 103 ECCS CSSB PM122 MDP SERB

EP BS 103 4160 AC/103 PB103 ECCIS CSSB PM1122 MOP 237RB

EP BS 103 600 AC/103 P B ')3 EP EP TR 17 TRAN 26tTB

EP BS 155 600 N/A 281RB CRO CRO-18 MOV 237AB

EP BS 165 600 N/A 281RB CRD CRD 40 MON 237R8
"

EP BS 16 600 AC/102 26tRB CAD CAD PM11 MOP 237RG

EP BS-16 600 AC/102 281RB EP EP BC-161 BC MGRM161

EP-BS 16 600 AC/102 281R8 EP EP BS 161 BUS 26tRB

EP BS 16 600 AC/103 281RB EP EP BS 167 BUS Pbl67
EP BS 161 600 AC/102 261RB CNS CSA 1 MOV NWRB

EP BS-161 600 AC/102 261RB CNS CS B-21 MOV NWRB

EP BS 161 600 AC/102 PB161 CNS CSSA 51 MOV 237RB

EP BS 161 600 AC/102 261RB CNS RWA 25 MOV 318RB
1
'

EP BS 161 600 ACr102 261RB CNS RWA 2 49 MOV- 318RB

EP BS 161 600 AC/102 261RB CNS RWA 2 49 MOV 318AB

47 11/89
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'

Table 3.6 2. Partial Llating cf Electrical Sources and Lsada
.at Nine Mlle Paint 1 (Continued) '

*
.

P9WER VOLTAGE - EMERG POWER 50VRt 'E LOAD- LOAD COMP COMPONENT
SOURCE LOAD ORP ~ LOCATION SYSTEM COMPONENTlD TYPE LOCATION

EP BS 161 600 AC/102 261RB CNS. RWB-28 MOV 318RB

EP BS 161 600 AC/102 . 261RB ECCS CSSA 11 MOV RC ;

EP BS 161 600 AC/102 261RB ECCS CSSA 21 MOV 5WMB

EP BS-161 600 AC/102 PB161: ECCS CSSA 51 MOV 237RB

EP BS-161 600 AC/102 261 RB ECCS CSSB-1 MOV N

EP BS 161 600 AC/102 261 RB ECCS CSSB 15 MOV SERB

EP BS 161 600 AC/102 261RB ECCS ECll 9 MOV EC(V2,8

EP BS 161 600 AC/102 261RB - RCS CSSA 11- MOV RC _

EP BS 161 600 AC/102 261RB RCS CSSB1 MOV RC

EP BS 161 600 AC/102 261RB RCS EC119 MOV ECIV298
'

EP BS 167 600 AC/102 PB167 ECCS CSSA 12 MOV 237RB -

EP BS 167 600 AC/102 PB167 ECCS- CSSA TV11 MOV - SWRB

EP BS 167 600 AC/102 PB167 ECCS CSSB 2 MOV 237RB
.

EP BS 167 600 AC/102 PB167 ECC6 CSSB TV12 MOV SERB

| EP BS-167 600 AC/102 ;- ~i* HCS RWCV-2 MOV RC

EP BS 167 600 AC/102 PB167 RCS SCiv 1 MOV AC

EP BS 167 600 AC/102 PB167 RCS SCIV 13 MOV - RC,

[ j EP BS 1? 600 AC/103 281RB CRO. CRO PM12 MOP 237RB
1

(~ 'EP BS 17 600 AC/103 281RB EP EP BC 17) . BC 261TB

EP BS 17 600 AC/103 281RB t!P, EP BS 167 BUS PB167

EP BS 17 600 AC/103 281RB EP EP BS 171 BUS 261RB

EP BS 171 600 AC/103 261RB- CNS CSA 2 - MOV NWAB

EP BS 171 600 AC/103 261RB CNS CSB 22. MOV. NWRB

EP BS 171 600 AC/103 PB 171 - CNS CSSB 52 MOV 237RB

EP BS-171 600 AC/103 : 261RB CNS RWA 26 MOV- 318RB

EP BS 171 600 AC/103 .. 261RB CNS RWB 27 MOV 318RB

EP BS 171 600 AC/103 261RS. CNS. RWB2 50 MOV- 318RB-

EP BS-171 600 AC/103 26)RB CNS RWB2 50 MOV 318RB _

EP BS 171 600 AC/103 - 261RB ECCS CSSA 10 ~ MOV RC -

!EP BS 171 600 AC/103 261RB ECCS CSSA 22 MOV SWRB

EP BS 171 600 AC/103 261RB. ECCS CSSB 2S MOV- SERB-

[i oS-171 600 AC/103 261RB - ECCS= CSSB 52 MOV. 237RB-

EP BS 171 600 AC/103 261RB ECCS CSSB-9 : ME RC
f

:48 11/89-
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1

|

| Yable 3.6 2. Partial Listing cf Electrical Soure:s and Loads
at Nine Mlle Point 1 (Continued)

i

! POWER YOLTAGE EMEAG POWER SOURCE LOAD LOAD COMP COMPONENT l
SOURCE LOAD GRP LOCATION SYSTEM COMPONENT ID TYPE LOCATION '

EP BS 171 600 AC/103 26tRS ECCS EC1210 MOV ECIV290

| EP BS 171 600 AC/103 261RB RCS CSSA 10 MOV N

| EP BS 171 600 AC/103 26tRB RCS CSSB-9 MOV FC
|

. EP BS-171 600 AC/103 261RB RCS EC1210 MOV ECIV298|

EP BT 12 125 DC/12 BATRM12 EP EP BTBO 12 BUS BATBORM12

EP BTBD 11 125 DC/11 BATBDRM11 ECCS RCS-ADS PORY N

EP BTBD-11 125 OC/11 BATBORMt1 RCS RCS-ADS PORY RC

EP BTBO-12 125 0C/12 BATBORM12 ECCS RCS-ADS PORv RC

EP BIBO 12 125 OC/12 BATBORM12 EP EP VB12 BUS DCVB12

EP BTBD 12 125 OC/12 BATBORM12 RCS RCS-AOS PORY RC

EP CB 102 4160 AC/102 PB102 EP EP BS 102 BUS P B 102

EP CB 103 4160 AC/103 P8103 EP EP BS 103 BUS P B103

EP OG 102 4160 AC/102 OGRM102 EP EP CB 102 CB PBt02

EP OG-103 4160 AC/103 OGRM103 EP EP CD 103 CB PB103

EP TR 16 600 AC/102 261TB EP EP BS 16 BUS 281RB
~

EP TR 17 600 AC/103 261TB EP EP BS 17 BUS 28tRB
"

EP VB12 125 00!12 DCv012 ECCS EC117 MOV ECiv298
~EP v012 125 DC/12 DCvBi2 ECCS EC126 MOV ECiv298

| EP vBt2 125 DC/12 OCv812 RCS EC117 MOV ECiv298

E P-v 012 125 DC/12 DC V B12 RCS EC12 8 MOV ECiv298

E P v 812 125 OC/:2 OCv812 RCS SCiv 2 MOV 261RB

l
1

1
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Nine Mile Point 1

| 3.7 CONTROL ROD DRIVE HYDRAULIC. SYSTEM (CRDHS) l

t

! 3.7,1 System Function

| The CRDHS supplies pressurized water to operate and cool the control rod !
drive mechanisms during normal operation. This system implements a scram command '

from the reactor protection system (RPS) and drives control rods rapidly into the reactor.
The CRDHS also can provide makeup water to the RCS.

3,7.2 System Definition

The CRDHS consists of two high head, low flow pumps, piping, filters,
, control valves, one bdraulic control unit for each control rod drive mechanism, and
| instrumentation. Water is supplied from condensate and from the condensate storage tank.

The CRDHS also includes scram valves, scram accumulators, and a scram discharge
volume (dump tank).

Simplified drawing of the CRDHS are shown in Figures 3.7-1 and 3.7 2.
Details of the scram portion of typical BWR CRDHS are shown in Figure 3.7 3 (adapted
from Ref.1). A summary of data on selected CRDHS components is presented in Table
3.71.

i 3.7.3 System Goerntion
During no mal operation the CRDHS pumps provide a constant flow for drive

mechanism cooling and system pressure stabilization, Excess water not used for cooling is
discharged to the RCS. Control rods are driven in or out by the coordinated operation of
the direction control valves. Insertion speed is controlled by flow through the insert speed
control valve. Rod motion mav be either stepped or continuous.

A cactor scram is irnplemented by pneumatic scram valves in the CRDHS. An
inlet scram valve opens to align the insert side of each control rod drive mechanism
(CRDM) to its scram accumulator. An outlet scram valve opens to vent the oponsite side of -
each CRDM to the dump tank (or discharge volume), This coordinated act.;a results in
rapid insertion of control rods into the reactor.

Although not intended as a makeup system, the CRDHS can provide a source
of cooling water to the RCS during vesselisolation. It is noted in NUREG 0626 (Ref. 2),
that this function is particularly important for some BWR/l and BWR/2 plants for which
the CRDHS is the primary source of makeup on vessel isolation. In later model BWR
plants, RCS makeup at high pressure is performed by_other systems. For Nine Mile Point,

1, each pump can deliver a nommal 50 gpm water makeup to the reactor vessel.

3.7.4 Sntam Success Criteria
For the scram function to be accomplished, the following actions must occur in

the CRDHS:

A scram signal must be transmitted by the RPS to the actuated devices (i.e.,-

pilor valves)in the CRDHS.
The pneumatic inlet scram valve and outlet scram valve must open in the-

hydraulic control units (HCUs) for the individual control roa' drives. This is
accomplished by venting the instrument air supply to each valve as follows:

Both scram pilot valves in each HCU must be deenergized, or-

Either backup scram pilot valve must be energized.-

A high pressure water source must be available from the scram accumulator-

in each HCU.
A hydraulic vent path to the scram discharge volume must be available and-

sufficient collection volume must exist in the scram discharge volume.
A specified number of control rods must respond and insert into the reactor|

-

| core (specific number needed is not known).

50 11/89
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Nine Mile Point I
; !

3.7,5 Comnonent Information i
1

| A. Control rod drive pumps (11,12)
1. Rated capacity: 100% (for control rod drive function)
2. Flow rate: 85 gpm
3. Type: centrifugal

B, Condensate Storage Tank
l 1. Minimum Volume: unknown

C. Scram Accumulator
1. Normal nressure: 1500 psig

D. Scram Disc.. age Volume
1. Normal pressure: Atmospheric

3,7,6 Sunnort Systems and Interfaces

A Control Signals
1. Automatic

The RPS transmits scram commands to solenoid pilot valves which control
the pneumatic scram valves,

2 Remote Manual
a. A reactor scram can be initiated manually from the control room, the

auxiliary control room, and from the amote shutdown panels,
b. The CRDHS can be operated manually from the control room to insert

and withdraw rods, or to inject water into the RCS,
I

B. Motive Power
The CRDHS pumps are Class 1E AC loads that can be powered from the diesel'
generators as described in Section 3.6.

|
| 3,7,7 Section 3.8 References

1. NEDO 24708A, " Additional Information Required for NRC Staff Generic
Report on Bolling Water Reactors," General Electric Company, December
1980.

2. NUREG 0626, " Generic Evaluation of Feedwater Transients and Small Break
Loss of Coolant Accidents in GE designed Operating Plants and Near term
Operating Liegnse Applications," USNRC, January 1980,

3. Final Safety Analysis Report, Nine Mile Point 1 Nuclear Power Station,
Section X,C.
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!Table 3.7-1. Nine Mile Point 1 Control Rod Drive Hydraulic System Data Summary
for Selected Components

.

4

COMPONENT ID COMP. LOCATION POWER SOURCE VOLTAGE POWER SOURCE EMERG.
TYPE LOCATION LOAD GRP. [CRD-18 MOV 237RB EP-BS-155 600 281RB N/A

CRD-40 MOV- 237HB EP-BS-155 600 281RB N/A '

.

CRD-CST TANK 26110
CRD-PM11 MDP 237RB EP-BS-16 600 281RB AC/102

'

CRD-PM12 MDP 237HB EP-BS-17 600 281HB AC/103
i
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Nine Mile Point 1

'

3.8 SHUTDOWN COOLING SYSTEM

3.8.1 S5 stem Function
The shutdown cooling system (SCS) provib for shutdown cooling of the'

, reactor after the RCS has been depressurized to less than 120 psig and 350*F. The SCS
l transfers decay heat to the reactor building closed cooling water system. The SCS is not

| part of the Emergency Core Cooling System. >

3.8.2 System Definition

The SCS is essentially a single train system with three parallel SCS pumps and
three parallel SCS heat exchangers. The system takes a suction on RCS recirculation loop _
C and returns coolant to recirculation loop B. Simplified drawings of the shutdown
cooling system are shown in Figures 3.8-1 and 3.8-2.

1

3.8.3 System Ooeration

During normal operation, the SCS is shutdown and isolated from the RCS.
Following reactor shutdown, RCS cooling is provided by steaming on the turbine bypass
system and providing makeup to the RCS with the main condensate and feedwater system.
The SCS is manually actuated during RCS cooldown and depressurization when RCS
pressure is less than 120 psig and temperature is less than 350'F. The SCS is designed
with sufficient capacity to remove decay heat being generated by the core and hold RCS
temperature at 125'F (Ref.1).

3.8.4 System Success Criteria

Two SCS pumps and heat exchangers are capable of establishing a maximum
allowable RCS cooldown rate of 100*F per hour (Ref.1). Three SCS pumps and heat
exchangers can be operated if needed.

3.8.5 Comoonent Information
u

| A. SCS pumps (3)
1. Type: Centrifugal
2. Capacity: Notdetermined

; B. SCS heat exchangers (3)
| 1. Type: Horizontal U tube
'

2. Heat removal capacity: 12.5 x 106 Btu /hr

3.8.6 Suooort Systems and Interfaces

A. Control Signals
1. The SCS is controlled from the reactor control room
2. An interlock prevents opening both isolation valves between the RCS and

SCS when RCS pressure greater than 120 psig. A single isolation valve
can be exercised at higher RCS pressure.

3. The SCS isolation valves are automatically closed by a low low RCS vessel
water level signal from the Reactor Protection System; or a high SCS area
temperature from temperature detectors intended to sense the effects of an
SCS pipe break.

4. The SCS pump permissive instrumentation prevents pump operation unless
! suction pressure is above 4 psig and reactor water temperature is below

350* F.-
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B. Motive Power
'

The power sources for the SCS pumps has not been determined,

C. Others
The reactor building closed cooling water (RBCCW) system provides cooling
water to the SCS heat exchangers and to the SCS pump bearings.,

3.8.7 Section 3.8 References

1. Final Safety Report, Nine Mile Point 1 Nuclear Power Station Section X A.

|

[
l

I

|
|

I
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Nine Mile Point 1

4. PLANT INFORMATION

| 4,1 SITE AND BUILDING SUMMARY
: The Nine Mile Point I site is located on the Lake Ontario coast in the town of
! Scriba, New York. It is in the nonh central portion of Oswego County, approximately five
l miles north northwest of the nearest boundary of the city of Oswego, and 230 miles

nonhwest of New York City. A general view of the site is shown in Figure 41 (from Ref.
1) and a more detailed site alan is shown in Figure 4-2.

The reactor bui ding is located between the turbine generator building and the
1

screen and pump house. It houses the reactor vessel and several safety related components'

for the CSS, CNS, and CRDHS. These com ponents include pumps, valves and piping.
The turbine generator building is located adjacent to the reactor building toward

the south south west. It also houses im;x>rtant safety related systems including the two
diesel generators, Class IE power boarc,s, and the control room. The screen and pump
house building lies directly nonh of the turbine building.

4.2 FACILITY LAYOUT DRAWINGS
Figures 4-3 and 4 4 are section views of the Nine Mile Point 1 plant. Simplified

building layout drawings for Nine Mile Point I are shovm in Figures 4 5 to 411. A
cutaway view of the upper floors of reactor building are shown in Figure 412 (from Ref.
2). 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 41 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 Tabb 4 2 are those found in 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,
Nuclear Safety Information Center, December 1973.

2. Final Safety Analysis Repon, Nine MilePoint 1 Nuclear Power Station.'

1
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Table 41. Definlllon of Nine Mlle Point 1 Building and
Location Codes

Q6 DescrIntionn

1. 233TB 233'0" . elevation of the Turbine Building

2. 237RB 237'0" elevation of the Reactor Building

3, 261RB 261'0" elevation of the Reactor Building

4. 261TB 261'0" elevation of the Turbine Building

5. 281RB 281'0" elevation of the Reactor Building

6, 291TB 291'0" elevation of the Turbine Building

7. 298RB 298'0" elevation of the Reactor Buliding

8. 318RB 318'0" . elevation of the Reactor Building

9. 340RB 340'0" clevation of the Reactor Building

10. AUXCP Auxiliary Control Room, on the 261' elevation of the
Turbine Building

11. BATBDRhti1 Battery Board Room #11 located in the Turbine Building at
elevation 261'0"

12. BATBDRhtl2 Battery Board Room #12 located in the Turbine Building at
elevation 261'0"

13. BATRhill Battery Room #11 located in the Turbine Building at
elevation 277'0" south side

14 BATRhil2 Battery Room #12 located in the Turbine Soilding at
elevation 2770" south side

15. CR Control Room clevation 277'0"

16. DCVB12 DC Valve Board #12 located in the Turbine Building at
elevation 261'0" south side

17. DGRh!!02 Diesel Generator Room #102 on the 261' elevation of the
Turbine Building

18. DGRhi103 Diesel Generator Room #103 on the 261' elevation of the
Turbine Building

-
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Table 41. Definition of Nine Mlle Point 1 Building and
Location Codes (Continued)

h Descrintions

19. ECIV281 Emergency Cooling Isolation Valve Room located in the
Reactor Building at elevation 281'0"

20. ECIV298 Emergency Cooling holation Valve Room located in the-
Reactor Building at elevation 298'0"

| 21. FT Location of long term fuel tanks for diesel generators (to be
determined)

22. INTK Intake structure

23. MORM161 Location of motor generator set #161 (to be determined)
,

24 NERB Northeast comer of the Reactor Building at elevation 225'0" !

25. NWRB Northwest corner of the Reactor Building at elevation 225'0"

26. PB102 Power Board #102 - located in Turbine Building elevation
277'0"

27. PB103 Power Board #103 - located in the Turbine Building at
elevation 277'0"

28. PB167 Power Board #167 located in the Reactor Building at-
; elevation 281'0" nonh side
i

29. PUMPHS233 - 233'0" elevation of the Pump House Building

| 30. PUMPHS261 261'0"- elevation of the Pump House Building

31. RC Reactor Containment

32. REGHXRM Repenerative Heat Exchanger Room - located in the Reactor
Building at elevation 261'0"

33. SERB Southeast comer of the Reactor Building at elevation 225'0"

34. SWRB Southwest corner of the Reactor Building at elevation 225'0"

| 35. TLSF Spent fuel operating-floor on the 340' elevation of the
l Reactor Building

36. TORUS Suppression Chamber elevation 225'0"

|
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Table 4 2. Partial Llating cf Components by Location
et Nine Mlle Point 1

l ,

LOCATION SYSTEM COMPONENT ID COMP .

TYPE

237RB CNS CSSA51 MOV

237RD CNS CSSB-52 MOV

237RB CRD CRD15 MOV

237RB CRD CRD 40 MOV

237RB CRD CRD PMil MDP

237RB CRD CRD PM12 MDP

237RB ECCS CSSB PMT121 MDP

237RB ECCS CSSB PMTl22 MDP

237RB ECCS CSSB 2 MQv

237RB ECCS CSSA PMT111 MDP

237RB ECCS CSSA PMT112 MDP

237RB ECCS CSSA12 MOV

237RB ECCS CSSA 51 MOV

23?RB ECCS CSSB 52 MOV

261RB EP EP BS 161 BUS

261RB EP EP BS 171 BUS

261RB RCS SClV2 MOV

261TB _ CR0 CRD-CST TANK

! 261TB EP EP BC 171 3C

261TB EP EP TR 17 TRAN

26tTB EP EP TR 16 TRAN

281RB EP EP BS 17 BUS

281RB EP EPBS16 BUS

; 318 AB CNS CSB 35 NV

318RB CNS CSB 36 NV

318RB CNS CSA15 NV

318RB CNS CSA 16 NV

318RB Ch5 RWB 28 MOV -

318RB CNS RW B-27 MOV

318 AB CNS R h 25 MOV
| 318RB CNS RWA 26 MOV

318RB CNS RWB2 50 MOV

318RB CNS RWA 2 49 , MOV
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Table 4 2. Partial Llating cf Components by Locati:n
at Nine Mlle Point 1 (Continued)

5

i LOCATION 5Y5 TEM COMPONENT ID COMP
1YPE

314RB CNS CSB HX12 HK

314RB CNS CSS HX22 HK

318RB CN5 C5A HX11 HK

316RB CN5 C&A HX21 HK

318RB CN5 C5A HX11 HA

318RB CNS CEA HA21 HK

318RB CNS C55-HX22 HK

318RB CNS C55 HX12 HK

318RB CNS RWA 249 MOV

318RB CNS RWB2 60 MOV

340RB ECCS ECit HX K

340RB ECCS ECl2 HX HA

369TB ECCS EC11 MU TANK
>

369TB ECCS EC12.MV TANK

BATBDRM11 EP EP BTBD 11 BVS

BATBDRM11 EP EP BTBD 11 BUS

BATBDRM12 EP EP BTBD 12 BUS

BATBORM12 EP EP BTBD-12 BUS

BATRMit EP EP BT l) BATT

i BATRM12 EP EP BT 12 BATT

DCVB12 EP EP VB12 BUS

DGRM102 EP EP DG 102 OG

DGRMiO3 EP EP DG 103 CG

ECiv281 ECCS EC115 NV

ECIV261 ECCS ECl2 6 NV

T6iYl98 ECCS EC119 MOV

ECiv296 ECCS ECil 7 MOV

ECiV298 ECCS EC1210 Mov

EClV290 ECCS EC12 0 MOV

ECiv298 RCS EC119 Mov

ECIV298 RCS EC117 MOV

ECiv298 RGS EC1210 Mov

ECiv296 RCS EC128 MOV
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Table 412. Partial Listing Cf Components by Locati:n
at Nine Mlle Point 1 (Continued)

LOCATION SYSTEM COMPONENT ID COMP
TYPE

MGRM161 EP EP BC 161 BC

NERB CNS CSB-PM t #2 MDP

NERB CNS C5A FM121 MDP

NWRB CNS C5B 21 hCV

NWRD CNS CSB 22 MOV

NWRD CNS CLB FM112 MDP

NWRD CNS CSA 1 MOV

NWRD CNS C5A 2 MOV

NWRD CNS CSA PM111 MOP

P0102 EP EP BS 102 BUS

PD102 EP EP CB 102 CD

P 0103 EP EP 05103 BUS

7B103 EP EP CD 103 CD

PB167 EP EP BS 167 BUS

PB167 EP EP BS 167 DVS

PUMPHS261 CNS RWB-PM122 MDP

PUMPHS261 CNS RWB FM112 MOP

PUMPHS261 CNS RWA PM111 MDP

PU MPHS261 CNS RWA FM121 MDP

RC CNS RC&RV RV

RC CNS RCS-RV Ry

RC ECCS RCS Rv RV

RC ECCS RCERV Rv

RC ECCS RCSRV RV

RC ECCS RCSRV RV

RC ECC5 RCSADS PORV

RC ECCS C55A 11 MOV

RC ECCS CSSA 10 MOV

RC ECCS C55B 1 MOV

RC ECCS CSSB 9 MOV

RC ECCS RC& ADS PORv

RC RCS RC&RV RV

PC RCS ACSSV Sy
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Table 4,2. Partial Listing cf Compon'ents by Locati:n
at Nine Mlle Point 1 (Continued)

LOCATION SYSTEM COMP %ENT ID COMP
TYPE

RC RCS tic & ADS PORV

RC RCS RWCV2 MOV

AC RCS RCEADS PORV

RC RC5 SCIV 1 MOV
I

R0 RCS SCIV 13 MDV l

RG RCS dSSA 10 MCv

RC RCS CSSAtt MOV

RC RCS *CSSB 1 MOV

RC RCS C'SSD 9 MOV

RC RCS hC4 ADS PORY

SERG ECCS CS50 PM121 MDP

SERB ECCS CSSB PM122 MDP

SERB ECCS CSSD tS MOV

SERB ECCS CSSB 25 MOV

SERG ECC$ CSbD TV12 MOV

SWRB ECCS CSSA PMt11 MDP

SWRB ECCS C$5A PMt12 MDP

SWRB ECCS CSSA 21 Mov

SWRB ECCS CSSA 22 MOV

SWRD ECCS CSSA Tvit MOV

TORUS ECCS CSSA 0 TORUS TOR

TORUS ECCS CSSA B TORUS TOR
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5, IllllLIOGRAPIIY FOR NINE MILE POINT 1

1. NUREO/CR 2746, Vol. 6. "Soclocconomic Impacts of Nuclear Generating
Station: Nine Mile Point and Fitzpatrick Case Study," Social Impact Research,
Inc., July 1982.
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Nine Mile Point 1

APPENDIX A
DEFINITION OF SYMBOLS USED IN TIIE SYSTEM AND |

LAYOUT DRAWINGS
'

1

A 1. SYSTEM DRAWINGS ;

i

A1.1 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,

'
i

small fluid lines that are not essential to the basic operation of the system are not shown in
these drawings. Lines of this type include instrumentation lines, vent lines, drain lines,
and other lines that are les: than 1/3 the diameter of the connecting major i .ow path. There
usually are two versions of each fluid system drawingt a simplined system drawing, r.nd a
comparable drawing showing component locations. The drawing conventions used in the
Guid system drawings are the following:

.

Flow generally is left to right.-

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.'

'
Another exception is the Reactor Coolant System (RCS) drawine which is-

" vessel centered", with the primary loops on both sides of the vem.el.
Horizontal lines always dominate and break vertical lines.-

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

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

distinguish among similar components based on their support system
requirements (i.e., electric 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 denne the
specific type of valve (l.c., as a globe, gate, butterfly, or other specine type
of valve).
Pump symbols distinguish between centrifugal and positive displacement-

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

locations 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 locations between discrete components represent the plant areas-

underground pipe runs). ping passes (i.e. including pipe tunnels and
through which the pi4

Component locations that are not known are indicated by placing the-

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

the location version of the fluid system drawings.
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Nine Mile Point 1

A 1. 2 Electrical System Drawings

The electric power system drawings focus on the Class IE 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 drawing; a
simplified system drawing, and a comparable drawing, showing component locations. The
drawing conventions used in the electncal system drawings are the fouowing:

Flow generally is top to bottom-

In the AC power drawings, the interface with the switchyard and/or of fsite-

grid is shown at the top of the drawing.
In 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 Sourcebook.
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 econections (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.

A2. SITE AND LAYOUT DRAWINGS

A 2.1 Site Drawings

A geneal view of each reactor site and vicinity is presented along with a
simplified site plan sowing the arrangement of the major buildings, tanks, and other
features of the site. The ,eneral view of the reactor site is obtained from ORNL NSIC 55
(Ref.1). The site draw;n
distances on the site. As cs are approximately to scale, but should not be used to estimatebuilt 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 plar.t|

! that contain com3onents and systems that are described in Section 3 of this Sourcebook.
Generally, the fo lowing 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 -
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|
' Nine Mile Point 1

i drawings, are approximately to scale, should not be used to estimate room size or
i 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

j Section 3. Some additional labels are included for information and are printed in lowercase -
type. <

l

A3. APPENDIX A REFERENCES. ;

1. Heddleson, F.A., "Desi gn Data and Safety Features of Commercial Nuclear 2

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), Apn'i 1974 (Vol. 3), and March 1975 (Vol. 4).
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Figure A-1. Key To Symbols in Fluid System Drawings
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Nine Mlle Point 1

APPENDIX B
DEFINITION OF TERMS USED 'fN THE DATA TABLES

.

Terms a
denned as follows: ppearing in the data tables in Sections 3 and 4 of this Sourcebook are

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

used in this Sourrebook are the following:

Cgdg Definition

; RCS Reactor Coolant System
.

ECCS Emergency Core Cooling Systems (including Core Spray,
ADS and Isolation Condenser Systems)

CNS Containment Spray System and Containment Spmy Raw
Water System

EP Electric Power System
CRD Control Rod Drive liydraulic System

COMPONENT ID (also LOAD COMPONENT ID) The component identi5 cation (ID)
code in a data table matches the component ID that appears in the corresponding system
drawing. -The component ID generally begins with a system preface followed by a
component mmber The 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 HP! 730, denoting valve number
730 in the high pressure injection system, which is part of the ECCS, The component
number is a contraction of the component number appearing in the plant piping and
instrumentation drawings (P&lDs) anc electrical one line system drawings.

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
codes.

I POWER SOURCE The component ID of the power source is listed in this field (see
COMPONENT ID, above), hi this data base, a " power source" for a particular component

,

(l.c. 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 |
one power source (i.e. a DC bus powered from a battery and a battery charger).-

|
POWER SOURCE YOLTAGE (also VOLTAGE) The voltage "seen" by a load of a
power source is entered in this field. The downstream (output) vohage of a transformer,
inverter, or battery charger is used.

EMERGENCY LOAD GROUP (EMERG LOAD GROUP)- AC and DC load groups
(or electrical divisions) are defined as appropriate to the slant. Generally, ACload groups |
are identified as AC/A, AC/B, etc. The emergency loac group for a third of a kind load !

(i.e. a " swing" load) that can be powered from c!!her of two AC load groups would be
identlGed as AC/AB, DC load group follows similar naming convennonsi

.)
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T A ll L E 11 1. COMPONENT TYPE CODES

CO MPONENT COMP TYPE

VALVES:
Motor < operated valve MOV
Pneumatic (air-operated) valve NV or AOV
Hydraulic valve HV
Solenoid operated valve SOV
Manual valve XV
Oieck valve CV
Pneumatic non return valve NCY
Hydraulle non rerum valve HCV
Safety valve SV
Dutd function safety / relief valve SRV
Power operated relief valve PORV
(pneumatic or solenold-operated)

PUMPS:
Motor driver; pump (centrifugal or PD) MDP
Tathine driven pump (centrifugal of PD) "!DP
Diesel driven pump (centrilugal of PD) DDP

OTHER FLtTID SYSTEM COMPONENTS:
Reactor vessel RV
Steam generator (0 tube or once through) SG
Heat exchanger (wster to water MX, HX
or water to-air HX)
Cooling tower CT

: Tank TANK or TK
Sump SUMP

| Rupture disk RD
i Orifice ORIF
. Filter or strainer FLT
} Spray nozzle SN

Heaters (i.e. pressurizer heaters) . 19TR

VEhTILATION SYSTEM COMPONENTS:
Fan (motor driven, any type) FAN
Air cooling unit (air to water HX, usually ACU or FCU
including,a fan)
CondenstnF (air-conditioning) unit COND

EMERGENCY POWER SOURCES:
Diesel generator DG
Gas turbine generator GT
Battery BATp
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TABLE B.I. COMPONENT TYPE CODLS (Continued)

COMPONENT M p TYPE
. ELE'7tRIC POWER DISTRIBUTION EQUIPMENT:#

Bus eswitchgear BUS
Motorconsolcenter MCC
Distributi, n panel or cabinet PNLc,rCAB
Transfama TRAN or XFMRi
Battery chai! er (tectifier) BC or RECT
Invener INV
Uninterruptib.'. oower supply (a t nit that ma UPS
include httr~ ' bumry charger, and invener)y

.

Motor genet:.4. r MG
Circuit bres a CB

:tch SW
.wom%'c transfer switch ATS
Manual transfer switch MTS
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