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Shoreham Outstanding SER Issue #3

Piping Vibration Test Program-Small
Bore Piping / Instrumentation Lines

!

Position:

The vibration monitoring program will include all essential safety-
related small bore piping and instrumentation lines. Visual inspec-
tions will be made of the accessible portions of those lines during a

pre-operational or start-up testing to identify any excessive vibra-
tion that could result in fatigue failure.

The piping and instrumentation lines to be included in the vibration
monitoring program will be identified at least 3 months prior to the
performance of the test. The essential instrumentatica lines to be
inspected will include at least the Reactor. Pressure Vessel level
indicator instrument lines, the Reactor Core Isolation Cooling
instrument lines outside the containment, the High Pressure
Coolant Injection instrumentation lines on the HPCI steam line
outside the containment,and the Control Rod Drive lines inside
containment.

The Main Steam Instrument lines monitoring main steam flow will be
inaccessible during the startup testing. Accordingly, these lines
will be manually excited and visually inspected prior to startup
testing.

i

i

i
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Shoreham Outstanding SER Issue #5

LOCA Loadings on Reactor Vessel Supports and Internals

! Request 112.21:

Recent refinements in analysis of fluid pressure differential loads
on PWR reactor internal structures following ruptures of reactor
coolant pipes at certain locations have indicated that large hori-
zontal dynamic loads may occur on internal structures and be trans- a

mitted to reactor vessel supports. Additional information is
requested for Shoreham Unit 1 to aid in our assessment of this

i effect, if any, on BWR plants. Provide the following information:

(1) The resulting dynamic horizontal loads on reactor vessel'

supports following postulated ruptures of a steam line,
a feedwater line, and a recirculation line in the
vicinity of a reactor vessel nozzle safe-end. Also
provide the distribution of loads in the reactor vessel
lateral support.

(2) Demonstrate that the analytical methods, models and load
considerations have adequately considered the dynamic
forces that result from:

(a) Reaction forces which consist of blowdown jet
forces and the release of strain energy resulting
from the postulated rupture mechanism and the
expulsion of fluid.

(b) Transient differential (asymmetric) pressures in
the annular region between the outside of the
vessel and the inside of the shield wall (the
vessel cavity).

(c) Transient differential (asymmetric) pressure across
the core barrel within the reactor vessel.

1 (3) A summary of the method and results of reactor internal
structures dynamic analysis under simultaneous occurrence
of steam line break (SLB) and safe shutdown earthquake
(SSE). The method summary should include the reactor
internals forcing functions and the method used to develop
them. If only vertical excitation due to SLB is considered,
provide results of analyses to demonstrate that horizontal
excitation is small.

(4) An evaluation to show that the effects of LOCA plus SSE
loads will not impair the safety functions of either
reactor internal structures or control rods.

(5) Provide drawings of the reactor support system sufficient
to show the geometry, dimensions of all principal elements
and the type of material they are fabricated from.

. ~.
_ __ _

- _ . _ _ - , _ . - - - -
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Response to Request 112.21

: Shoreham considered the effects of mainsteam line, recirc
and feedwater line breaks at the reactor nozzle safe-ends. The
governing break was used for the design loading ~on each component
within the GE scope. The attached figure is a general illustration;
of the loads considered in each type of break. The pressure. loads *

(Load Type 1) were addressed in request 041.1 and plots of the
resultant pressures may be found as part.of FSAR Section 6.2.1.3.5.4

From these pressures, net overturning forces are distributed along~~!

the inner surfaces of the biological shield wall and the outer
surfaces of the RPV. A unique set of forces are considered for
both feedwater and recirc line-breaks. Since the steamline nozzle.
is above the shieldwall-vessel annulus, the pressure loads are
considered negligible fcr a steamline break.;

Pipe whip restraint loads (Load Type 2)'are calculated as
time-dependent concentrated loads at the elevation of the pipe whip .
restraint. The jet thrust from the nozzle (Load Type 3) is a force
modelled as a concentrated force on the RPV at the elevation of the
affected nozzle. To this force is added a force due to the impinge-
ment of the thrust from the broken'line (Load Type 4). Both forces,

are zero at time zero and rise to a constant force within 1 millisecond.
4
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1. The results of the loads evaluation where annulus pressurization was
a governing load for the RPV support skirt is shown here:

VESSEL SUPPORT SKIRT
,

ACCEiTANCE
LOAD CASE CRITERIA V(kips) H(kips) M(in-kips x 1 0'10)

s

NL + (A-AP) + JR + AP+SSE Faulted 3692.4 '2753.5 :279.3

NL + (I- AP ) + JR' + AP Faulted 3383.0 2738.0 278.1

The distribution of loads is discussed in the previously submitted
response to NRC questions 041.1 and 221.30.

2. Analytical methods, models and ' load considerations are discussed in the
response to NRC questions 041.1 and 221.30.

3.,4. The results of the loads evaluation study where' annulus pressurization
was a governing load for the reactor internal structures are shown la
the following table:

-

SHROUD SUPPORT

ACCEPTANCE ,,,

LOAD CASE CRITERIA P(psi) V(kips) H(kips) M (in-kips x 1000)

NL + (I-AP) + JR = AP Faulted 48.4 805.5 384.4 25.9

SHROUD (BUCKLING MODE)

(KSI)
LIMITING LOAD>

COMBINATION CRITERIA CALCULATED ALLOWABLE
-,

NL + (A-AP) + JR + AP + SSE Faulced 4.59 17.7

SHROUD HEAD BOLTS

(P M+B,

. LIMITING LOAD
| COMBINATION CRITERIA CALCULATED ALLOWABLE (Tested)
.,

NL + (A-4P) + JR + AP + SSE Faulted 99.90 115.0

.

_ _ _ . _ _ < _ _ _ . _ _ _ _ - _ _ - _ . _ - . _ _ _ - . - _ _ - . _ _ _ _ _ . _ . _ _ _ _ . . _ _ . _ . _ _
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SHROUD HEAD LUGS
(P M+B,

LIMITING LOAD
COMBINATION CRITERIA CALCULATED ALLOWABLE (Tested)

NL + (A-AP) + JR + AP + SSE Faulted 69.07 80.0

TOP GUIDE BEAM END PINS
*

(SHEAR, KSI)

LIMITING LOAD
COMBINATION CRITERIA CALCULATED ALLOWABLE

'

NL + (A-AP) + JR + AP + SSE Faulted 12.80 20.3

JET PUMP
(PSI)

LIMITING LOAD
COMBINATION CRITERIA CALCULATED ALLOWABLE

NL + (A-AP) + JR + AP + SSE Faulted 27,813 50,800

COREdP LINE

(PSI)

LIMITING LOAD
COMBINATION CRITERIA CALCULATED - ALLOWABLE

NL + ( A- AP ) + JK + AP + SSE Faulted 18,670 49,200

HEAD SPRAY N0ZZLE
(PSI);

l
LIMITING LOAD;

j COMBINATION CRITERIA CALCULATED ALLOWABLE
|

NL + ( A- AP ) + JR + AP + SSE Faulted 1,790 49,950

NL = Normal Load
A-d P= Accicent LOCA 6 Pressure Force
I-6 P= Interlock 4 Pressure Force
JR = Jct Reaction

| AP = Annulus Pressurization Loads

| SSE= Safe Shu' down Earthquake

|

|

L
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SER OPEN ITEM #13

NUREG-0619
"FEEDWATER NOZZLE AND

CONTROL ROD RETURN LINE CRACKING"

RESPONSE: -

Control Rod Drive Return Line Nozzle Cracking
.

Postmodification CRD-Systen; Performance Test

The CRD System will be tested to prove satisfactory cystem
operation; return f. low capability will be demonstrated to be
equal to or in excess of the flow required to satisfy the base-
case conditions and two-CRD-pump operation, if concurrent operation
of two CRD pumps are required to achieve this flow.

CRD Hydraulic System Maintenance Procedures

For Shoreham, all lines are constructed of stainless steel and do-
not require procedural modifications for flushing the exhaust-
water header and cleaning the filters in the insert and exhaust
lines.

Triple Sleeve Sparger Design

The welded thermal sleeve feedwater sparger has been replaced with an
improved interference fit sparger,also called the triple sleeve sparger,
for the Shoreham Nuclear Power Station.

Clad Removal

Feedwater nozzle cladding will not be used for the Shoreham Nuclear Power
i Station.

'

System Modificationsi

i

(
(a) Low Flow Feedwater Controller - the Shoreham Nuclear Power Station low,

| flow feedwater control system consists of two low flow control valves
| in parallel with split range control. The split range control enables
! control to below 0.1% of rated flow. The basic purpose of utilizing a

dual element ~controf scheme is to limit feedwater temperature fluctu-
ations to within 50 F peak-to-peak on a continuous basis. Feedwater
temperature variations will be monitored during start-up to evaluate
the need for additional controls. If necessary, administrative con-

,

I trols and/or procedures will be developed to guide the operators
during low flow operation to further minimize thermal cycling.

(b) Reactor Water Cleanup System (RWCU) - RWCU discharge currently has
the capability to deliver flow to all feedwater nozzles at Shoreham.

|
t

{
,

,, - , - ~
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Operating Procedure Modifications

The following procedural modifications will be evaluated for Shoreham
Plant operation:

(a) RWCU flow will be directed to all feedwater nozzles afemaximum
flow rate and exit temperature during all low flow conditions-prior ,

to turbine loading.

(b) Low load, reduced pressure synchronization of the turbine will be
evaluated during start-up.

(c) Maximum feedwacer heating will be initiated as soon as possible
by isolating all feedwater heaters except the highest stage of
feedwater heating.

(d) During start-ups and shutdowns, the feedwater control system will
be operated to maintain low flow control sufficient to eliminate
on-off feedwater operation and with sufficient controllability to
preclude greater than 250F peak-to-peak mixture temperature varia-
tions during steady demand.

(e) In general, plant operating procedures will be modified to minimize
subcooling, particularly at high feedwater flow rates.

Pre-Service Inspection

(a) Performance of PT has been accomplished for each nonzle prior to
the installation of the sparger.

(b) Performance of a baseline UT will be accomplished for each nozzle
after the installation of the sparger. Test re alts will be
retained with the plant's permanent records.

In-Service Inspection

(a) At every second scheduled refueling outage, an external UT will be
performed of all feedwater nozzle safe ends, bores and inside blend
radii. If nozzle cracks are indicated, the sparger will be removed
and a PT of the nozzle bore and blend radii will be performed; and
repairs will be made as required.

(b) At every fourth scheduled refueling outage, a visual inspection of
all spargers will be conducted.

(c) At every ninth scheduled refueling outage (or after 135 startup/
shutdown cycles) a PT examination will be performed. The PT will
include removal of a sparger from one nozzle followed by flapper
wheel grinding and PT examination of both the nozzle of the re-
moved sparger and the accessible portions of the other nozzles,

i
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If any cracks are detected, all spargers will be removed and a
complete examination'of all nozzles will be conducted. All
nozzle ~ cracks will be evaluated and repaired as required.

(d) An on-line monitoring system'for detecting leakage through. degraded
seals and/or cracks in thermal sleeve welds will be evaluated and
considered for Shoreham feedwater nozzle application after fuel
load, in lieu of continued in-service inspection. ,

.
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Shoreham Outstanding SER Issue #14
Jet Pump IIold-Down Bearc

Shoreham will conduct periodic inspections of the Jet Pump Hold-
down Beams as part of the overall in-service inspection program.

Non-destructive tests of the Jet Pump Hold-down Beams will be a

performed following detensioning of the. installed beams (presently
preloaded at 30,000 pounds force), and prior to retensioning
the beams (to be preloaded at 25,000 pounds force).

The in-service inspections to be performed will consist of:

1. Visual inspections via T.V. cameras to authenticate
Jet Pump structural integrity, and -

2. Ultrasonic inspection of the Jet Pump Hold-down Beams

Inspection frequencies are being developed by General Electric for
these beams. Shoreham will conduct in-service inspections in
accordance with the G.E. recommendations for the beams installed.

t
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Shoreham Outstanding SER Issue #18 (
NUREG 0313

" Technical Report on Material Selection"
and Processing Guidelines for BWR Coolant

Pressure Boundarv-Piping

!
i

Both NRC (Pipe Cracking Study Group) and industrial study groups
such as GE and EPRI " Owner's Groups" have been investigating the
phenomena of BWR stress corrosion cracking for a number of years. ,

!

One common conclusion that has been drawn from these studies is thatthe stress corrosion cracking issue is not a safety issue. .The

conclusion that austenitic stainless steel will " leak before break-Ining" is substantiated and supported by all the above groups.
addition, no incident to date has led to a major release of radio-
activity to the environment, and the relatively small cracks have
been identified either by leak detection or ISI. _Therefore, we |

believe the stress corrosion cracking issue is one of reliability, |

not safety, and should be addressed accordingly. Although the

Shoreham plant's initial design did contain many of the " service
sensitive" lines outlined in NUREG 0313, shoreham has been cognizant
of these industry problems and has taken steps to mitigate future
concerns about stress corrosion cracking.

Accordingly, we believe ' chat the problem of stress corrosion
cracking has, to a large degree, been eliminated for Shoreham. In

(a) the recirculation bypass line has been eliminated,particular:
(b) the core spray line and safe end materials have been changed
and, (c) the CRD return line has been eliminated. Therefore, the.

only primary pressure boundary piping which has remained 304
stainless steel is the reactor recirculation system. A modification

of the piping material for this system to an alternative material *

was not practical in the time table for Shoreham.
In an effort to further reduce the potential for stress corrosion
cracking in the recirculation system, sections of the shop fabri-
cated piping were solution heat treated prior to field erection.
These piping sections were received from GE in a non-heat treated
condition. The heat treating should eliminate all concerns about;

stress corrosion cracking for the shop welds that were heat treated.
For the field welds,LILCO did institute a number of measures whereby
the welding techniques used were modified such that sensitization
was minimized and the welding residual stresses introduced during
the welding process were reduced to the best extent practical.
These measures included: (1) welding process control (i.e., preheat

temperature and interpass temperature control) , (2) grinding re-
strictions, and (3) weld filler material ferrite control as required
by Regulatory Guide 1.33.

. _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _
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NUREG-0313, Revision 1

To address NUREG-0313 specifically for Shoreham, the ASME Code
Class 1 and Class 2 reactor cooling pressure boundary piping
meets the guidelines stated in Part 2 except for portions of the
reactor recirculation system (B31) as described above, and, stain-
less steel to carbon steel transition welds between the
Recirculation System and the Reactor Water Cleanup, Core Spray *

and Residual Heat Removal System. As stated previously, only
field welds and shop welds classified as " nonconforming" would
fall under the requirements for Part 3 of NUREG-0313.

Part 3:

A. 1.0 ISI

The recirculation system welds and transition welds classified
as " nonconforming" will be inspected in accordance with Part
III Bl.0 of NUREG-0313 to the extent practicable for Shoreham
Nuclear Power Station. Attempts will be made to inspect all
welds with the appropriate ISI UT techniques, but physical
interference in some locations may preclude the inspection.
Although NUREG-0313 Revision 1 implies that recirculation
riser lines and recirculation inlet lines at safe end curves
should be considered " Service Sensitive", we would argue
that this has not been documented for BWR 4 designs such as
Shoreham. Firrl, most of the riser sections for Shoreham have
been solution heat treated and, therefore, IGSCC is not a
concern. For the recirculation system heater to riser welds
these welds will be inspected as Nonconforming Lines, but
non-Service Sensitive. For recirculation nozzles / thermal
sleeve designs similar to Shoreham (i.e., Fitzpatrick), no
evidence of cracking has been discovered. Therefore, until
further IGSCC incidents are documented in these areas we
believe it is appropriate to classify these areas as Noncon-
forming, but Non-Service Sensitive.

2.0 Leak Detection

The Shoreham primary containment leakage detection system is
in full compliance with Regulatory Guide 1.45. The technical
specification limits for reactor coolant leakage will be in-
cludes as part of the Technical Specification submittal for
Shoreham. We believe a change in limiting conditions for
leakage is not warranted since this issue is not a safety
concern and thus the present limiting conditions are acceptable.

_.- .-_ ..



Response to SER Open Item No. 22

N. CSS Scope

The applicant's response to the NSSS scope of this outstanding
issue is currently under development and will be submitted to
the NRC with our May 27, 1981 submittal.

BOP Scope Only
'

Subsection 50.55a of 10CFR Part 50 states that piping which is
part of the reactor coolant pressure boundary meets the require-
ments applicable to Class 1 piping of editions of Section III of
the ASME Boiler and Pressure Vessel Code and Addenda in effect
on the date of the order of the piping. For Shoreham, this
would be the 1971 Edition through Winter 1972 Addenda of ASME III.
Application of this section Code is appropriate since no reactor
coolant pressure boundry piping was ordered more than 6 months
prior to the date of issuance of the construction permit (4-14-73).
Impact testing was performed on these materials in accordance with
the requirements of NB-2300 of ASME Section III.

Subsection 50.55a of 10CFR Part 50 states that valves,which are
part of the reactor coolant pressure boundary may meet the
requirements applicable to Class 1 valves of Section III of the
ASME Boiler and Pressure Vessel Code and Addenda in effect on the
date of the order of the valves. Application of the sforementioned
Code is appropriate since no reactor coolant pressure boundary
valves were ordered more than 12 months prior to the date of
issuance of the construction permit.

Paragraph I/.A.3 specifies that materials for valves shall meet
the requirements of G3100 of the ASME Code. Since all Class I
piping systems, including valves which are part of the reactor
coolant pressure boundary, are subject to a seismic analysis,
this requirement has been complied with.

Bolting material used for installation within the reactor coolant
pressure boundary has been procured to meet the impact testing
requirements of NB-2300 of the 1971 ASME Secti'>n III Code through
Winter 1972 Addenda.3

Verification of Code compliance with the aforementioned require-
ments was achieved by documentation reviews performed (1) during
normal receipt inspection as required by Shoreham's quality
assurance program, and (2) prior to final code approval of ASME
data reports.
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Shoreham Outstanding SER Issue 436
Containment Purge System

1. The two 6-inch containment vent isolation valves are only
occasionally open during power operation, a time estimated at
less than 60 hrs / year. The valves are signaled to close auto-
matically upon accident signals and are " fail safe" in that
spring force closes the valves upon signal receipt or upon i

loss of instrument air. The valves are not considered as active
valves as defined in Regulatory Guide 1.48 and are therefore
not required to meet requirements of MEB-2. The valves do meet
the applicable seismic criteria and are fully functionally tested
in the vendor's shop and in the final field location,

2. Although the drywell vent isolation valves are infrequently
operated as stated in item (1) , a debris screen will be provided
to ensure that isolation valve closure will not be prevented by
debris which could potentially become entrained in the escaping
air and steam.

1 3. The drywell and suppression pool vent isolation-valves will
be tested in accordance with technical specification requirements
to ensure automatic closure when required. The provisions avail-

4

! able for leakage rate testing of these vent valves consist of a
3/4 inch test connection located between the isolation valves.'

This connection provides testability of both valves for each
penetration simultaneously during plant operation. i

,

;

Y
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SHOREHAM OUTSTANDING ISSUE #38

'Fracture Prevention of Containment Pressure Boundary

NSSS Scope

The applicant's response to_the NSSS scope of this outstanding.
issue is currently under development and will be submitted to the
NRC with our May 27, 1981 submittal.

BOP Scope

To ensure compliance with GDC 51, ferritic materials used in the
reactor containment pressure boundary were procured to the re-
quirements of ASME Section III. . Where required by this code,
impact testing at 00F or lower was performed on these materials,
and has been verified by material documentation review.

,

!

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



- . _ . _ .- _ - .

i

Shoreham Outstanding SER Issue #44
Level Measurement Errors

*
.

LEVEL MEASUREMENT ERRORS
(due to environmental temperature effects on level instrument
reference legs)

Reactor vessel water level is measured by means of a produced
differential pressure between a reference leg and a. variable
leg. The reference leg is connected to the upper part of the
vessel (steam zone) and provides the constant head using an
overflow type condensing chamber. The variable leg is connected
to the lower part of the vessel. The produced differential
pressure is therefore a 2 unction of water level.

General Electric has conducted a review of the effects of high
drywell temperature on reactor vessel water level instrumentation.
Although. instrument accuracy is affected by varying drywell
temperature and boil-off in the reference leg, there would be
no impact on the scram or other level trip functions, nor would
post-accident operator action be impaired.

The worst case scenario evaluated was as follows:

Small break LOCA occurs in drywell.

! Scram and auto ECCS (ADS and LPCI/CS) arc actuated.

Some time ~after LPCI/ Core Spray have reestablished.

normal RPV water level, operator diverts or shuts
off LPCI/ Core Spray.from RPV
10-12 hours after the initiating event, RPV water level.

error is at its maximum
Upon receipt of low level alarm (Level 2), operator.

,

must re-initiate LPCI/ Core Spray injection.- ;

[ Were this unlikely series of events to occur it would be necessary
for the operator to restart or redirect low pressure ECCS to the
RPV in order to avoid core uncovery. Shoreham specific analysis
verified that the operator would have from 10 to 15 minutes to
redirect low pressure ECCS for the worst case scenario presented
above, even with a nonconservative water level indication associated
with long term boiloff. Operating procedures and training will
specifically address the need to be aware of this phenomenon
in this small break long term LOCA.

.

I

1
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SHOPEHAM OUTSTANDING ISSUE #44

OIE BULLETIN ~79-27

Request 223.90: .

Provide a response to IE Bulletin 179-27,. dated Novemberfil, 1979,
for Shoreham.

Response: a

-

OnLShoreham, a protection sequence for shutdown.was developed
showing the different paths;that_could be used to achieve cold-
shutdown. (Figure 223.90-1) Based on the sequence, it was
determined that only Class lE systems are necessary to achieve
cold shutdown. Tables 223.90-1 and.2' list the Class lE systems
and components with power sources that could be used to achieve
cold shutdown. Also, attached are Shoreham's Class lE one-line-
diagrams.

Following are responses to the various sections of IE Bulletin
79-27:

1.a. On Shoreham, only the Class lE buses are required to.
achieve a cold shutdown condition.. These are the 4,160 V,
bus, 101, 102, and 103,.480 V bus, 111, 112, and 113, and
125 V dc bus A, B, and C.

Indication and alarms provided in the control room for
the above buses are identified on Tables' 223.90-3 and 4.-
In addition to the above, all Class lE pumps, motor
operated valves, and electrical logics have control power
voltage monitors which,upon loss of power,will sound their
respective system inoperative or degraded alarms as
required by Regulatory Guide 1.47. In addition, they
alarm in the plant process computer at the component
level.

1.b. The instrument and control system loads for those systems
i required to achieve cold shutdown have been reviewed. The
'

loss of any one of the buses serving these systems and the
resulting loss of control and instrumentation will not
affect the ability to achieve cold shutdown since redundant-
and diverse equipment and systems are supplied from inde-
pendent buses. Table 223.90-5 lists all meter _ indication.
for the required systems and their power source classification.
In the four cases on Table 223.90-5 where instrumentation-

! required for safe shutdown is not powered from Class lE buses
they are backed up by Class lE recorders supplied from lE1

i power.

l.c. There are no design modifications required based on the
reviews for Items 1.a. and 1.b. above.'

i

n

-
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Request 223.90:

Resoonse:

,

2. The alarm response procedures (ARP) used by the' control
room operators upon loss of power to Class lE buses
supplying power to safety related instrumentation and
control systems, will be reviewed. This review will-
assure that the ARP's identify the indications and
symptoms resulting from the power failures in item 1-
above and state the appropriate operator action. :

3. There are no Class lE UPS Systems at Shoreham, but
there are three non-Class lE UPS Systems; one feeding
the vital bus, a second feeding.the computer, and the third
feeding the security system. As stated in 1.a above,
the UPS systems are not required to chut the plant
down. In any case, each inverter is normally fed
from a rectified 480 V ac source with 125 V de backup
from the station batteries. There is also an alternate
480 V ac source which can be manually switched or
switched automatically via a static transfer switch or
loss of inverter output.

a. There are no time delays involved in the switching
of these supplies.

b. In addition to system transformer taps, the in-
verter input is furnished with a potentiometer
which will be used to adjust the threshold value
of the input voltages to optimize the input range.

c. The protection transfer circuitry will be adjusted
for undervoltage and overcurrent to provide the
maximum equipment availability while insuring
power supply compatibility with load requirements
and equipment ratings.

c ,



TABLE 223.90-1
PLANT SAFE SHUTDOWN

SELECTION OF SHUTDOhN SYSTEMS

Based on the shutdown model and use of safety-related systems.
only, the selection of shutdown systems is made as follows:

1. System B21 - Nuclear Boiler

The eleven ADS and safety-relief valves are required to
operate only manually. Automatic initiation is not
necessary and will not -normally occur since no LOCA,and ,

therefore no high drywell pressure,is assumed which is
required for automatic initiation. The three head vent
valves MOV083, 084, and 085 are required to prevent
blowdown of the reactor vessel into the primary
. containment due to opening of two series valves.

The SRV's may be utilized for a combination hot / cold
shutdown operation. With the vessel at high pressure,
the valves can provide sufficient pressure relieving
capacity to enable the low head systems (LPCI and Core
Spray) to provide core inventory. With the vessel at
low pressure, the valves can provide extended core
cooling by holding the valves open, enabling the low
head systems to provide a suppression poel/ reactor
vessel circulation path. Cooling would be provided
directly or indirectly via the RHR heat exchanger.

2. System B31 - Reactor Recirculation System

The two pressure switches, PS023A and B, for automatic
RHR system operation are needed.

3. System C41 - Standby Liquid Control

The safety-related portions of this system are required
in the event control rod insertion is not completed.

| It is not desirable to have this system operate unless
it is actually, required.l

4. System C61 - Reactor Plant Remote Shutdown
,

|

| The eight safety-related indicating transmitter
! circuits for RHR main flow (FTOO1), reactor vessel
| pressure (PT006), service water. header pressure

(PTO11), suppression pool temperature (TT022A and B),
and level (LT026), and drywell pressure (PT012) and
temperature (TT021) are required.

;

l

.

.

{
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|

{
|
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5. Syctem E11 - Residual Heat Removal

All safety-related components, except the following
eight valves, are required. The two head spray
isolation valves MOV053 and 054 are not required for
shutdown since cable failure resulting in both valves
opening presents no problem since there is a check
valve in series with these MOV's to prevent reactor
blowdown. The four heat exchanger vent valves MOV055A
and B and 056A and B are not required for shutdown even
during the steam condensing mode since cable failure
resulting in opening of these valves will drain a one
inch line from the heat exchanger opening to the '

suppression pool, an acceptable event. The two

hydrogen recombiner. subsystem valves MOV057A and B are
not required for a non-LOCA condition and failure of'

valve cabling will cause valves to open, an event which -

will not result in significant degrading of the RHR
cooling system.

6. System E21 - Core Spray

All safety-related components are reg'uired,' except the
two testable check valve bypass valves MOV081A and B,

which are not required during shutdown. If these
valves were to change state, there would be no adverse
effect on system operation. Automatic initiation which
is based on reactor water level is also required.
Initiation signals based on reactor primary containment
pressure are not required since there should be no high
pressure condition without LOCA. Also, failure of the
high drywell pressure initiation signal will neither
prevent injection nor cause the injection valves to
open prematurely because a reactor pressure permissive
in the control circuit of the injection valver will
prevent valve opening on high reactor pressures. This
permissive is considered a required component.

7. System E41 - High Pressure Coolant Injection

All safety-related components are required, except the
five items identified below. One is the loop level
pump P-050 which,if lost,will not adversely affect the
system since the time prior to initiation and between

,

| operating cycles is short enough to prevent significant
; draindown of the pump discharge piping. Another item
| is the inboard isolation valve bypass valve MOV047

which is not requirea for shutdown and will not affect
system operation in either the open or closed position.

- Also, the turbine exhaust vacuum breaker MOV049 is not
required and is used only after a LOCA. Lastly, the
condenser exhaust vacuum breaker PCV144 and steamline
trap bypass valve LCV091 are not requiced for shutdown

;

; 2

|

-
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cnd will, in fcet, fcil in tha cloccd positien on lo:G

of air due to loss of offcito powsr. Aesuming

availability of air, failure of the control circuit-
resulting in valve opening ie not detrimental to system
operation. Automatic initiation based on reactor water
level is required. Initiation due to high drywell
pressure is not required since chere should be no such
condition without LOCA. Also, failure of drywell
pressure initiation signal will not prevent injection,

and if premature injection occurs, it will not
adversely affect reactor operation. Instrumentation to
identify HPCI steamline break which can cause steamline

*isolation is required.

8. System E51 - Reactor' Core Isolation Cooling

All safety *related components are required, encept
those five corresponding to the E41 System (P-051,

MOVO47, MOVO49, PCV144 and LCVO91) and for the same
reasons. Automatic initiation is also required.

9. System C33 - Reactor Water Cleanup
,,

The containment isolation valves MOVO33 and 034 are
required to be closed to isolate the reactor from the

remainder of the RWCU System. This isolation is

necessary if standby liquid control system initiation
is required.

10. System G41 - Fuel Pool Cooling and Cleanup .

The two service water inlet valves, MOVO32A'and B, used
for ultimate cooling water connection and the

corresponding valves in the service water system, are
required to be closed to prevent pumping service water

to the spent fuel storage pool, an event which in time
could cause flooding in the reactor building.

11. System M43 - Fire Protection

| Only the safety-related portion of this system is

! required to prevent inadvertent shutdown of the

l ventilation system or nonclosure of CO2 dampers so that
the CO'2 is cor. fined to a fire area.

!

| 12. Systc..: M50 - RBSVS and Control Room A-C Chilled Water
i

All nafety-related components are. required.
|
|

!

:
' 3
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13. System P41 - Service Water

All safety-related components are required except the
two radiation monitoring system isolation . valves

MOV102A and B which are not needed during a non-LOCA
condition. In addition, a failure causing the. valves

to open will not result in unacceptable conditions.
Automatic initiation is also required.

14. System P42 - Reactor Building Closed Loop Cooling Water
System

The three P-005A, B, and C RBLCLW circulating pumps and
the two heat exchanger inlet isolation valves MOV042A
and B are required to supply cooling to RHR pump seals.
Valves separating Category I from Category -II piping

and Division I from Division II piping are not

required. Operation of selected components will be
manual and no automatic initiation is required.

15. System P50 - Compressed Air

The MOV's and pressure switches used to sn'pply and/or
isolate the air to the SRV accumulators are required.
All other components are Category II.

16. Systems R22, 23, 24, 35, 42, 43 - Electrical Distri-
bution

,
,

All Class 1E electrical distribution and
interconnecting cable is required.

1

17. System T46 - Standby ventilation System

Only the fourteen unit coolers in the reactor building
are required to maintain the ambient temperature around
the components needed for shutdown. Manual operation
only is required; automatic initiation is not needed.
Ventilation equipment required for maintaining negative
pressure in the reactor building secondary containment

is not needed. The filtering equipment is not required
since there is no LOCA/ release of radiation.

18. System X41 - Miscellaneous Room HVAC

All safety-related ventilation components are required
in these miscellaneous areas.

19. System X60 - Diesel / Generator Ventilation

All safety-related ventilation components in the D/G
rooms are required.

4

6
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20. System X61 - Control Room A-C

All safety-related components are required, except the
two. air-operated valves AOV37A and B which isolate the

,

redundant portions of ducts that will remain intact,
assuming no seismic condition. These dampers will fail
closed on loss of offsite power.

<
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| SHUTDOWN EQUIPMENT LIST -

| Shoreham Plant Shutdown .

Safe Shutdown Component List
1
i (ECUIP VS CKT VS ESHI

f IDENTITY DESCRIPTION ESH CNT NO PHR SC PHR SC LOC EQUIP LOC (1)
EL-AZ

' AUT0ttATIC DEPRESSURIZATION SYSTEH

1521mSV092AX/Y ADS VLV 1821 MRV-92A SOVA/B 1.61-236/7
'

1R42mPNLA2/82 EL 40' RELAY RH 102-218

|
1821mSV092BX/Y ADS VLV IB21eRV-9:B SOVA/B 1.61-236/7 1942*PNLA2/B2 EL 40' RELAY RM 102-234

| 1821mSV092CX ADS VLV IB21 MRV-92C SOVA 1.61-238 1R42mPNLA2 EL 40' RELAY PH 102-234
IB21*SV092DX ADS VLV 18:1=RV-920 SOVA 1.61-238 1R42aPNLA2 EL 40' RELAY RH 102-244*

18:ImSV09 EX/Y ADS VLV IB ImRV-9 E SOVA/B 1.61-236/7 1R42*PNLA2/82 EL 40' RELAY RH 102 *S3
j IS21mSV09:FX ADS VLV 1B21*RV-9:F SOVA 1.61-238 1R42.PNLA2 EL 40' RELAY RH 102-124

IB leSV09 GX ADS VLV IB21aRV-92G SOVA 1.61-238 1R40*PNLA2 EL 40' RELAY RH 102-1154

IB21mSV09:HX/Y ADS VLV 1821*RV-9:H SOVA/B 1.61-236/7 1R4:*PNLA2/B2 EL 40' PELAY RH 102-142
i 18:1mSV092JX/Y ADS VLV IB21 MRV-92J SOVA/B 1.61-236/7 1R42 PNLA2/B2 EL 40' RELAY RH 102-124

1C21 SV09:KX/Y ADS VLV IB01*RV-92H SOVA/S 1.61-236/7 1R42ePNLA2/B2 EL 40' RELAY RH 102-90;

1821mSV092LX/Y ADS VLV 18:1*RV-90L SOVA/B 1.61-236/7 1R4 mPHLA /82 EL 40' RELAY RH 102-270

i

CORE SPRAY SYSTEH
i

DIVISION 14

1E21mP013A CCRE SPRAY PUHP SE21A01 1E21A01 1R22mSHG101 EttER SHGR RH EL 25' 4-103
1E21mP049A MEEP FILLED PUtIP dE2101 1E21A02 1R:4.HCC117 R.B. EL 40' 8-101

*

IE21st!OV0314 PUttP SUCTIott VV 4E2102 1E21A02 1R:4mitCC117 R.B. EL 40' 24-148
IE21mitCV033A DISCHARGE VV 6E2103 1E21A04 1R24mitCC113 R.S. EL 112' 104-115

i 1E21mH3V035A PECIRC VV dE210S 1E21A06 1R24mitCC111 R.B. EL 40' 53-108 - j

1E21mitOV034A HIH FLCH VV 4E2106 1E21A07 1R:4 MCC117 R.B. EL 40' 14-98 '

1821ePS323A PRES INTLH B21-N0214(H21mP004) 1.61-76 78-79
| 10:1mPSO3' PRES INTLH B21-N021C(H21mP009) 1.41-76 78-102
i 1E21ePDS033A CS D/P INTLH (H21mP001) dE2103 IE21A04 1R24mHCC112 R.B. EL 112" 8-110
| 1E21*FIS002A HIH FLOH (H21mP001) 8-110

DIVISIDH 2'

' 1E21oP0138 CORE SPPAY PUHP EE2102 1E21501 1R22mSHG-102 EHER SHGR RM EL 25' 8-257
1E21mPO49B HEEP FILLED PUHP 4E2101 1E21502 1R24*HCC1127 R.B. EL 40' 8-2S9
1E21mitov0118 PUltP SUCTION VV dE2102 1E21802 1R24mitCC1127 R.B. EL 40' .24-112
St#1sHOV0315 OllEHARSE vv 4E21034 1E21804 1R24=ttCC1123 R.B. EL 112' 104-245
1E21mHOV03EB RECIRC VV 4E2105 1E21806 1R24mitCC1121 R.B. EL 40' 53 253
1E21 lt0V0348 HIH FLOH VV 4E2106 1E21B07 1R24mitCC1127 R.B. EL 40' 14-262
1821ePS023B PRES INTLH B21-N021B(H21mP005) 1.61-77 78-2S7
1E21mPS0230 PRES INTLH B21-H0210(H21*P0101 1.61-77 76 280
1E 1*PDS0338 CS D/P IHTLH (H: imp 019) 4E2103 1E21A04 1R24mHCC1123 R.B. EL 112 0-248
1[21*FIS0028 t!IH FLOH (H21mP019) 6-248
IE41.P074 VACUUlf PUttP 11E4101 1E41H01 1R42n!!CCOB1 R.B. EL 40' 8-170
1E41*P075 VACUUtt tat;M CCND PUHP 11E4101A 1E41N02 1R42=HCC031 R.B. EL 40' 8-166'

IE41*P127 AUX LO PUDP 11E4102 IE41H03 1R40.ttCCCB1 R.B. EL 40' 8-160
1E41eHOV031 HPCI PUt:P StJCT FH CON ST TH VV 11E4109 1 41H09 1R40 ftCCOB1 R.B. EL 40' 20-200
1E41stt0V032 HPCI PUl?P SUCT Fil SUP .900L VV 11E4110 1E41N10 1R42el!CCUSL R.B. EL 40' 24-210
1E41.t!OV034 HPCI STEAH SUP DUTERD ISO VV 11E4105 IE41801 1R42*trCOD2 R.B. EL 112' 44-161
1E41et:0V035 hPCI rut!P DISCHARGE VV 11E4106 1E41H06 1R42ettCC002 R.B. EL 112' 44-168
1E41.t0V036 ttIN FLCH VV 11E4112 IE41H12 1R42.t!CC031 R.B. EL 40' 18-197
1E41*!!OV037 HPCI TEST BYPASS VV TO CST VV 11E4107 IE41H07 1R42.t:CC0B1 R.S. EL 40' 18-195
1E41stf0V038 NFCI TEST BYPASS VV TO CST VV 11E4103 1E41H08 1R4:=McC001 R.B. EL 40' 18-205
1E41*t ?OV039 LUS DIL COOL VV 11E4114 IE41N13 1R40.t!CCODI R.B. EL 40' 16-190
IE41.tt0V041 STEAtt SUoPLY INBRD ISOL VV 6E4102 IE41A01 1R42.ltCC1118 R.B. EL 112' 46-188
IE41*tl0V042 HPCI STEAtl OUT BR3 ISOL VV 11E4103 IE41801 1R4 *t!CCCC: R.B. EL 114' 46-192

- 1 of 14
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SIUTDOWN EQUIPMENT LIST
TABLE 223 90-2 - -

IE!1mHOV043 HPCI STEAM T3 TUBINE SUPPLY W 11Ei10') 1E'11N04 1R42:HCC051 Q.B. 21.CO' 17-184
IE%1stt0V044 HPCI TURBINE EXHAUST VV 11Et114 IE31P19 1E!: .t:CC031 D.B. EL 40' 20-107
1E%1 tit 0V040 HARitUP ISOL VV 11E4117 1E41NO2 1R47.titCC002 R.B. EL 112' 64-189
IE41mSOV081 STH LN CFH VV (015-170) 1.61-129 15-190 *

IE41*SOV032 STH LN CRN VV (015-190) 1.61-109 15-190
1E41eSOV333 COND DISCH VV (009-184) 1.61-109 9-184
1:41mSOV090 C0!.D DISCH VV (009-184) 1.61-129 12-1S5
1E31:TS303 HPCI PP DISCH (H21*P014) 1.61-125 6-167
IBC1.LIS0278 HL TRIP B 1-N024Bth21 P004) 1.61-25 78-79
1821.LIS027D HL TRIP B21-N0240(H 1*P005) 1.61-04 78-297
1E4.*PS021L LO PP SUCT E41-N011tH lePC14) 1.61-24 8-167
IE41mPS006A HI TUPD EX '41-H017A(H imp 014) 1.61-24 6-167
1E41=PS026B HI TURB EX E41-NJ17BtH 1.P014) 1.61-24 6-167
1E41*P300EB HI TURD EX E41-6010BtH21.P014) 1.61-04 6-167
1E41*PS0:50 HI TURD EX E41-N012DtH leP014) 1.61-24 8-167
1E41.PSO:33 STH PRES L E41-H001BtH21.P036) 1.61-24 6-160
1E41ePS0:30 STit PRES L E41-N0010(H21*P036) 1.61-24 6-160
1E41-FDS022B HI STil D/P E41-N005 (H:1*0026) 1.61-25 8 160
IE41*TE0543 HI APER T E41-H601Bt034-165) 1.61-6 34-185
IE41 TE055B HI AREA T E41-H600Bt034-010) 1.61-88 66-210
1E41=TE054A HI AREA T E41-N601At034-100, 1.61-8S 34-180
1E41=TE055A HI A9EA T E41-U60 A(034-2003 1.61.e8 34-200
1E41=POS002A HI STH D/P E41-H004 (H 1.P016) 1.61-25 8-157
IB018-H3;A B21B-H32A(H11mP614) 1.61-125 CS/63-C12
IB:1B-H3 S B218-H3;B(H11eP614) 1.61-125 I:3/21-N12
18310-H31A B31B-H31 At B31-PNL53 A) 1.61-207 itG/21-P12
1831b-H31B B318-H31BtB31-PNL533) 1.61-208 8-173
1E41.PS025A HI TURB EX E41-N010A(H21aP034) 1.61-25 6-178
1E41*PS325C HI TURB EX E41-N012C(H21eP034) 1.61-25 8-157 -

1E41*FS023A STH PRES L E41-H001A(H 1=P0161 1.61-25 6-157
1E41.PSO:3C STit PRES L E41-it001CtH21=P016) 1.61-25 8-157
1E41*LSO9 A SUFR POOL LVL 1.61-125 27-135
IE41=LSO9;B SUPR POOL LVL 1.61-125 27-3:5
1E41 L5013A C0!iD STRG TM-30 LVL 1.61-105 YARD
1E41.LSO93S COND STR3 TM-30 LVL 1.61-125 YARD
1E41=TE56A 66-005
1E41mTE56B 64-010
VV TURB STOP & LVL SH 1.61-264
1E41.tt0V043-LS6 1.61-264 17-184
1E41m!!OV032-LS2 1.61-264 24-210
VV RV LL (H21-P005) 1.61-264 78-257
VV RV LL (H21-P005) 1.61-244 78-257
CNT RV HL & TRIPtH:1= POD 4) 1.61-264 * 78-79
CNT luN ISOL (H11oP4011 1.41-264 CB/63-C12
CNT TRIP SQL 1.61-200 63-208

REACTOR CORE ISOLATION COOLING SYSTEff-RB

DIVISION 1 *

1E51mP076 CCND VCUUtl PUtfP 11E5101 1E51N11 1R24eHCC1042 R.B. EL 112' 8-027
IE51mP077 COND. CC!tDENSATE PUMP 11E5116 IE51N12 1R24mHCC10A2 R.B. EL 112' 3-230
1E51stt0V031 RC PUttP SUCT FRoll CON TM VV 11E5108 1E51N01 1R24mitCC10A2 R.B. EL 112' 11-217
1E51mit0V032 RCIC PUttP SUOT SUP POOL VV 11E5106 1E51H02 1R 4mitCC10A2 R.B. EL 112' 24-202
1E51 t!OV034 RCIC PtRP DISCHARGE VV 11E5105 IE51N04 1R 4*ttCC10A1 R.B. EL 40' 16-200
1E51st:0V035 RCIC PuttP DISCHARGE VV 11E5104 1E51H05 1R24=ttCC10A2 R.B. EL 112' 78-193
1E51*t:0V036 ffill FLCH VV 11E5109 1E51H06 1R24at!CC10A2 R.B. EL 112' 20-234
1E51el10V037 TEST BYPASS VV 11E5107 1E51H07 1R:4*ttCC10A1 R.B. EL 40' 20-201
1E51*l!OV038 LU3E CIL CCLL. VV 11E5110 1E51N08 1R 4attCC10A2 R.B. EL ll:' 15-020
1E51=l!OV041 RCIC STEAft SUP INBRD ISO VV 6ES102 1E51A01 1R 4=HCC110B k.G. EL 11 * 87-180
1E51*HOV042 RCIC STEAH SUP TO TUR OI VV 11ES102 1E51001 1R24et1CC10A2 R.B. EL 112' 48-180
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TABLE 223 90-2 --
_-_,

T SIUTDOWN EQUIPMENT LIST

1E51mHOV043 RCIC STEAN SUP TO TUR SUP VV 11E5103 1E51N09 1R24mitCC10A2 R.B. EL 112' 11-224
1E51mMOV04% RCIC TUR TRIP Atto Tl?20TTLE VV 11E5111 1E51N10 1R24(1CC10A2 R.B. EL 112' 11-222i

1E51mHOV045 RCIC TU1 EXH TO SUP POOL VV 11E5113 1E51N14 1R24=:t:C10A1 R.B. EL 40' 31-217
1E51stt0V046 VAC PP DISCHVV 11E5114 1E51H15 1R24 !!CC10A1 R.B. EL 40' 09-226
IE51m?t0V04S BYPASS VV 11E5112 IE51802 1R24mitCC10A2 p..B. EL 112' 86-180

'

1E51*A0V081 C3AIN POT ORAIN 1.61-211 09-245
1E51mA0V083 CC :D E-36 DRAIN 1.61-211 09-245

7
- IE51 LCV095 CCN3 E-33 DRAIN 1.61-211 09-045

IE51 PS003A REAC PRS L E51-H019A(H21mP035) 1.61-007 40-100
1E51=PS023B REAC PRS L E51-N019B(H21aP0381 1.61-2c8 40-170

4

1E51.PS023C REAC PRS L E51-N019C(H21mP035) 1.61-207 40-100
1E51 PS0 3D REAC PRS L E51-fl019D(H 1=P038) 1.61-208 40-170
1E51.P30:5A HI TURS EX E51-N012A(H21.P0171 1.61-207 6-205

IE51aPSO 53 HI TURB EX E51-N012B(H21mP037) 1.61-208 8-175
IE51.PS02EC HI TU1B EX E51-N01 C(H21 P017) 1.61-007 8 205
IE51305025D HI TUR3 EX E51-N012D(H imp 037) 1.61-208 8-175

,

1 1E51*PDS022A HI STil D/P E51-H017 (H21*P035) 1.41-207 40-100
1E51aPD30208 HI STN D/r E51-N019 (H21mP038) 1.61-208 40-170

1E51mTE053A HI AREA T E51-N601A 1.61-89 13-200
1E51mTE053B HI AREA T E51-N6018 1.61-69 77-180
IE51.TE054A HI AREA T E51-N602A 1.61-89 87-175
1E51mTE054B HI AREA T E51-N600B 1.61-89 71-185 ,

IC:leLIS007A HI HTR LBL B21-N004A(H21mP004) 1.61-207 78-79
1B 1*LIS007C HI HTR LVL B01-N004C(H21mP005) 1.61-208 78-257
IE51.PS021L LO PP SUCT E51-N006 (H21mP017) 1.61-207 8-205
1E516PS006A HI TURB EX E51-NC09A(H21*P017) 1.61-207 6-205
IE51mPS0268 HI TURS EX E51-N009B(H21*P0173 1.61-207 8-205 -

1E 51*tl0V043 INTLHS 1.61-207 11-224
1E51.F5003 NIN FLOH.1E51stt0V36 (H21mP017) 1.61-208 8-205
IE51st!OV032 INTLHS 1.61-208 24-202'

1E51 TE55A HI AREA TEllP E51-H025A 1.61-240 17-190
1E51mTE55B HI AREA TEttP E51-N025B 1.41-240 22-002
1E51mTE55C HI AREA TEttP E51-N005C 1.61-240 31 200
IE51mTE550 HI AREA TEltP E51-C0250 1.61-040 31-222
IE51=TE56A HI A9EA TEttP E51-N006A 1.61-240 63-180
1E51=TE56B HI AREA TEl?P E51-N026B 1.61-240 63-200
1E51mTE56C HI AREA TEttP E51-H006C 1.61-240 63-180
IE51mTE560 HI AREA TEltP E51-t40260 1.61-240 43-200*

LS RCIC TRIP CHT.H1/H (C61mP-RSP) 1.61-208 63-208
LS4 RCIC TRIP CHT.TU1B STP VV(P-RSP) 1.61-206 63-208

,

1E51mLSC01 H1/H2 (C61mP-R$P) 1./1-208 43-208
; CHT RCIC INITIATE (H11mPdO2) 1.41-207 C8/63-C13
i CMT RCIC TRIP 1.61-207

CNT RCIC TRIP 1.61-211 63-208

I RHR SHUTDOHN COOLING SYSTEM

DIVISION 1
1E11mP014A RHR PUltP 5E1101 1E11A01 1R22nSHG-101 EHER SHSR RH EL 25' 4-95

1E11mP014C RHR Putt? SE1103 1E11C01 1R22mSHG-103 EHER SHGR RH EL 25' 8-80

1E11=tt0V032A RHR SHUTCOHN COOL INJECTIDH VV 4E1103 1E11A04 1R24mitCC1112 R.B. EL 112' 15-083
IE11mHOV032C P:fR SHUTDCWh COOL INJECTION VV 6E1134 1E11C04 1R:4=ttCC1113 R.B. EL 112* 18-044
1E11mit0V033A RHR HX SHELL SIDE INLET VV 6E1116 IE11A16 1R 4mt!CC1119 R.B. EL 40' 25-105
1E11=t?OV034A RHR HX 5:tELL SIDE BYPASS VV dE1120 1E11A17 1R 4mit:C1112 R.B. EL 112* 28-073
1E11st!OV035A RHR HX SHELL SIDE CU1LET VV 6E1115 1E11A18 1R 4.ltCC1117 R.B. EL 40' 31-087
1E11elt0V036A RHR DUTBOARD VV 6E1126 1E11A19 1R 4ettCC111X R.B. EL 112' 73-092
1E11 l!OV037A RHR INCof.RD VV 6E1125 IE11A07 1R24*ttCC111X R.B. EL 112' 73-083
1E11m*t0V047 RHR SHUT COOL SUCT INS ISOS VV dE1105 1E11N02 1R 4mit:C1118 R.B. EL 110' 84-016

DIVISICH 2 3 of 1/+
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pit]mM um - h* m " V' T
1E11eP0148 RHR PUIP 5E1102 IE11101 1R22:SMG-102 'EttE2 SHG7 RH EL 25' 8-245
1E11tPO?40 RHR PUltP 5E1104 IE11001 1||22x5HG-103 E!!E2 StiG2 RH EL 25' 8-280
IE11tHOV0328 RH3 SMUTDOHN COOL INJECTION W dE1104 1E11B04 1R:4s11E2 W.B. EL 112* 15-277
1E11stt0V031D RH2 SHUTD0lN COOL INJECTION W 6E1131 1E11004 1R24 1122 R.B. EL 112' 18-294 -

1E11stt0V0333 RH3 HX SHELL SIDE INLET W 4E1138 IE11B16 1R 4m1129 R.B. EL 40' 25-255
IE11*tt.3V0348 RHR HX S!tELL SIDE BYPASS W. 6E1141 1E11B17 1R 4m1122 R.B. EL 112' 28-2C8
1E11*t:0V035B RHR HX SHELL SIDE CUTLET W dE1135 IE11B18 1R*4=1127 0.B. EL 40' 31-278
1E11nt:0V03dB R6t? OUTE0A90 W 6E1142 1E11B19 1R21e112Y R.B. EL 112' 73-265
IE11st!OV0378 RHR I*EOA?D W 6E1143 1E11B07 1R24=112Y R.B. EL 112' 73-263
IE11stt0V018 RHR SHUT COCL SUCT 0U3 ISOS W 11E1101 1E11N05 1R42*ttCC0B2 R.B. EL 112* 73 096
1E11.!!OV050 RHR CROSS HDR SHUTOFF W 6E1124 1E11N01 1R*4=1128 P.S. EL 112' 46 *81

.

+

RHR LON PRESSURE COOLANT INJECTION HODE-RB

DIVISION 1
1E11e?O144 RHR PUFP 5E1101 1E11A01 1R22eSNG-101 ENER SMGR RH EL 25' 8-95
IE11eP014C RHR PU*tP 5E1103 1E11C01 1R22eSHG-103 EHER SN3R RH EL 25' 8-80
1E11eHOV0314 RHR FultP SUCTION W 6E1101 1E11A03 1R:4ettCC1113 R.B. EL 112' 24-085
1E11*tt0V031C RHR PlJtP SUCTION W 6E1101 1E11C03 1R24st!CC1113 R.B. EL 112' 24-049

*1E11stt0V034A RHR HX SHELL BYPASS W 4E1120 1E11A17 1R24*t*CC1112 R.B. EL 112' 28-073
IE11mit0V0364 RHR OUTBOAPD W 6E1126 1E11A19 1R 24.t CC111X R.B. EL 112' 73-092
IE11mit0V037A RHR INBOARD W dE1125 1E11A07 1R24eltCC111X R.B. EL 112' 73-083

DIVISION 2
1E11eP0148 RHR PU!P 5E1102 IE11801 1R20mSHG-102 EllER SHGR RN EL 25' 8-265
IE11eP014D RHR PULP SE1104 1E11001 1R:2*SH3-103 EttER SHCR RH EL 25' 8-284
IE11 mil 0V0318 R:lR PUtP SUCTION W 6E1129 1E11B03 1R24*ttCC1122 R.B. EL 112' 24-275
1E11.HOV031D RHR PUtP SUCTION W 6E1102 1E11003 1R 4mitCC11 2 R.B. EL 112' 24-291
1E11mit0V034B RHR HX SHELL W 6E1141 1E11817 1R:4ettCC1122 R.B. EL 110' 28-288

RHR SHUTDOHN COOLING N00E
.

0 OIVISIDH 1 .
1E11eP014A RHR PuttP SE1101 1E11A01 1R22eSMG-101 EHER SHOR RN EL 25' 8-95'
1E11mP014C RHR PUtp 961103 1811C01 INeenSHe.103 EHER SHOR RH EL 25' 4-80it y,psiW 444 bud WmtusjHH tiMjL INJEETION W GE1103 1E11A04 1R24*tlCC1112 R.B. EL 112' 15-083
1E11m!!OV032C RHR SHUTD01;N COOL INJECTION W 4E1134 1E11C04 1R 4*ttCC1113 R.B. EL 110' 18 064
IE11*l10V033A RHR HX SHE6L SIDE IllLET W dE1116 lE11A16 1R24*ttCC1119 R.B. EL 40* 25-105
1E11*HOV034A RHR HX SHELL SIDE BYPASS W dE11h IE11A17 1R24attCC1112 R.B. EL 112' 28-073
1E11*tt0V035A RHR HX EHELL SIDE OUTLET W 4E1115 1E11A18 1R 4*ttCC1117 R.B. EL 40' 31-087
1E11=tt0V036A RHR CUTBOARD W 6E1126 1E11A19 1R24*ttCC111X R.B. EL 112' 73-092
1E11ntt0V037A Pl:2 Itic0ARD W 6E1125 1E11A07 1R 4et:CC111X R.B. EL 11:' 73-083
IE11stt0V047 RHR SHUT COOL SUCT INB ISOS W 6E1105 IE11H02 1R24m!!CC1118 ' R.B. EL 112' 84-014

.

DIVISIDH 2
1E11eP0148 RHR PUtP 5E1102 1E11B01 1R2*mSNG-102 EHER SHGR RH EL 25' 8-265
IE11*P0140 RHR Put!P SE1104 IE11001 1R:2.'"G-103 EttER Sl:GR RN EL 25' 8-080
IE11st!OV0328 RFtR SHUTDOHN COOL INJECTION W 6E1104 1E11004 1R24 tCta122 R.B. EL 112* 15-277
1E11mit0V032D RHR SHUTDOW COOL INJECTION W dE1131 IE11004 1R 4 !!CC11:2 R.B. EL 112' 18-094
1E11stt0V0335 RHR HX SHELL SIDE INLET W 4E1130 1E11814 1R*4mtCC1129 R.B. EL 40' 25-255
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SHUTDOW EQUIPMDIT LIST
1E11mHOV0340 RHR HX SHELL SIDE BYPASS W 6E1141 1E11817 1R:4=t!CC1122 R.B. EL 112* 28-288
IE11mit3V0355 RHR HX EHELt SIDE OUTLET W 6E1135 1E11818 1R 4h!!LC1127 R.B. EL 40' 31-078
1E11*tt0V0368 RHR CUTCCARD W 6E1142 1E11019 1R 4*t:CC112Y R.B. EL 112' 73-265
IE11*tt0V0378 RHR INDCARD W dE1143 1E11007 1R 4et:CC112Y R.B. EL 112' 73-263
1E11ett0V048 RHR EMUT COOL SUCT CUB ISOS W 11E1101 1E11H05 1R40st!CCCC: R.B. EL 112' 73-096
1E11*HOV050 RHR CROSS HOR SHUTOFF W 6E1124 1E11HQ1 1R 4 t:CC1108 R.S. EL 112' 66-281

RHR LCH PRESSURE COOLANT INJE' TION If0CE-RB

DIVISICH 1
1E11mP014A RHR Put!P SE1101 1E11A01 1R22mSHG-101 EMER SNGR RH EL 25' 8-95

1 1E11eP014C RHR PUI'P 5!1103 1E11C01 1R22mSI:G-103 EttER SHGR RH EL 25' 8-80
1E11ntt0V031A RHR PUttP SUCTION W 6E1101 1E11A03 1RZ4et'CC1113 R.B. EL 112' 24-085
IE11st:0V031C RHR FU||P SUCTION W 6E1101 1E11C03 1R 4mtCC1113 R.B. EL 112' 04-069
1E11 tt0V034A RHR HX SHELL BYPASS W 6E1120 1E11A17 1R:4e!!CC1112 R.B. EL 112' 28-073

' 1E11ett0V036 A RHR CUTSOAR3 W 6!1126 IE11A19 1R24et!CC111X R.B. EL 112' 73-092
1E11stt0V037A RHR IN20ARD W 6E1125 1E11A07 1RC4 t!CC111X R.B. EL 110' 73-083 *

DIVISIDH 2
1E11 P014B RHR PUt!P 5E1102 1E11801 1R22mSi:G-102 EHER SHGR RH EL 25' 8-265
IE11eP0140 RHR Fut:P SE1104 1E11001 1R22mSH3-103 EttER SHOR RM EL 25' 8-:80
IE11.tt0V0318 RHR PU't? SUCTION W 6E1129 IE11B03 12:4et!CC1122 R.B. EL 110' 24-275*

1E11mit0V0310 RHR PUttP SUCTICH W 6E1102 1E11003 1R24*t:CC1122 R.B. EL 112' 24-291
IE11stt0V0348 RHR HX SHELL W 6E1141 1E11817 1R24*ttCC1102 R.B. EL 112* 28-088
IE11mit0V0368 RHR CUT 00ARO W 6E114: IE11819 1R 4*t:CC11:Y R.B. EL 112' 73-265,

1E11.t:0V0378 RHR INECARD W 6E1143 1E11B07 1R 4stlCC112Y R.B. EL 112' 73-063
1E11mHOV050 RHR CRCSS HOR SHUT 0FF W 6E1104 1E11N01 1R24mt!CC1128 R.B. EL 112' 66-281

RHR COM0ENSIN3 HODE-RB

'

lt41mHOV041 STEAH SUPPLY It40ARO ISCL W 4E4102 1E41A01 1R24sttCC1118 R.S. EL 112' 66-188

RHR INTERLOCHS & TRIPS

'
DIVISION 1

1831ePSO23A LP INTLH B31-N018Attt21mP004) 1.41-196 40-180
IB21mPS023C PRES INTLH B21-H021CtH21mP0091 1.41-76 78-10
1821=PS023A PRES IFULH B21-NO 1A(H:leP0048 1.61-76 78-79
1021*LIS027A LO HTR LVL B01-H024AtH21*P004) 1.61-27 78-79
18 leL15027C LO HTR LEL D21-H024C(H21mP005) 1.61-07 78-:57,

10:1*H83 B01-K83 EH11*P6 21 1.61-219 CB/44-C12
IB leH6A B 1-H6A (H11*P6C9) 1.61-196 CD/63-C13
12:ImH6C ECl-H6C (H11mP609) 1.61-196 CB/63-C13
1E11ePHS031A Pit? INTLH 1.61-200 24-85
1E11 PHS031C Pt:P INTLH 1.61-020 24-69
1E11ePUS032A Pit? INTLH 1.61-200 14-82
1E11ePHS03:C Pit? ItiTLH 1.61-020 18-64
IE11eFDS001A HIHFLOH (H21mP018) 1.61-219 8-75
1821.LISO:9A LL/HP IH21mP004) 1.61-076 78-79
1E11aPS13SA LL/HP IH imp 004) 1.61-219 78-79
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1821eLIS029C LL/MP (H21mP004) 1.61-076

DIVISION 2 40-353
IB31tP5023B LP ItatH B31-H018B(H22LP022) 1.61-196 78-060 .

1221=P30233 PRES INTLH G21-H021D(H 1sP0010) 1.61-77 78-257
13 lePS0:35 PRES INTLH B21-H001B(H leP005) 1.61-77 78-79
18:1*LIS027B LO HTR LVL B:1-N0243tH21 P004) 1.61-09

7G-257
1C21mLISC 7D LO HTR LVL B21-N0240nH 1mPOC5) 1.61-29

CB/44-C12
IB21.H84 B21-H84 (H11*P623) 1.61-196

CD/63-C13
1B21*H6B B01-H60 (H11.P611) 1.61-193

CB/63-C13
IB 1.N6D B01-V60 (H11.P611) 1.61-193 24-275
1E11*FHS0318 Pl!P INTLH 1.61-2 3 24-291
1E11ePNS331D PitP INTLH 1.61-203

15-278
1E11mPHS030B Pit? INTLH 1.61-223

18-296
1E11ePHS030D FitP INTLK 1.61-223

8-087
1E11 PDS001S IIIHFLCH (H21mP021) 1.41-219
CNT tmh INTIATE 1.61-219

76-257
IE11*PS139B LL/HP IH 1*P005) 1.61-219

STAtCBY LIQUID CONTROL SYSTEM

DIVISION 1
1C41mP024A SLC LIQUID CONT PUHP 6C4101 1C41A01 1R24mHCC113 R.B. EL 112' 112-168

DIVISIDH 2
1C41mP0248 SLC LIQUID CONT PUMP 6C4101A 1C41501 1R24eHCC1123 R.B. EL 112' 112-166

INTER CHT CO2 FIRE PROT CKT. DIESEL RM 11H4304 1R42ePNL-A2. COMTRCL BUILDING EL 63*
B2 A C1

INTER CKT CO2 FIRE PROT CMT.BTY RH 11H4303 1R42ePNL-A2. CONTRCL BUILDIN3 EL 63'
B2 A C1 -

INTER CKT CO2 FIRE PROT CHT.EttER SHG RH 11tt4305 1R42eFNL-A2. CONTROL BUILDING EL 63*
B2 A C1

INTER CKT CO2 FIRE PROT CKT. RELAY RM 11tt4306 1R42*PtL-Al EHER SMGR RH EL 25' CONTROL BUILDING EL 25'

SERVICE HATER SYSTEH-PH/RS

DIVISIDH 1
1P41eP003A SERVICE HATER PUMP SP4101 1P41A01 1R22eSHG101 EttER SHGR Rif EL 25' SCREENHELL EL 20*

IP41stt0V0314 SHP DISCH VV 6P4101 1941A02 1R24*l:CC1110 SCRH EL 20'-6' SCPEENMELL EL 20''

IP41st!OV032A SH HEADER ISOL VV 6P4103 1P41A05 1R 4e|tCC1110 SCRH EL 20'-6' SCREENHELL EL 20'

IP41ett0V033A SH CROSS TIE VV 6P4108 1P41A03 1R 4*::CC1119 R.B. EL 40' 30-30

1P41*tt0V033C SH CROSS TIE VV 6P4109 1P41CO3 1R:4mitCC1119 R.B. EL 40' 31-40

1P41 mil 0V034A RHR HX OISCH VV 6P4110 1P41A08 1R24mitCC1112 R.B. EL 112' 27-91
'

1P41stt0V035A TBCLCH ISOL VV 6P4104 1P41A06 1R:4=?tCC1110 SCRH HL 20'ad' SCREENHELL EL 20'*

1P41stt0V036 A VEtti CHILL ISOL VV 6P4105 1P41A07 1R24altCC1116 D1ESEL GEN RH EL 228 12-46
2 P41mit0V0374 RBCLCH HX CUTLET VV 6P4107 1P41A09 1R:4=tt C1112 R.B. EL 112' 23-290

1P41.tt0V039A ULT C00LIN3 DRH VV 6P4102 IP41A04 1R 4mitCC1119 R.B. EL 40' 34-046

1P41stt0V042A SH TO FUEL POOL VV 6P4113 IP41A12 1R 4ettCC111? R.B. EL 40' 15-040

1P41.A0V016A EttER DIESEL HX OUTLET VV 6P4123 1P41A24 1R35ePNLR1 RELAY RH EL 44' CB/27-L13

DIVISICH 2
IP41eP003B SERVICE HATER PU:!P SP4102 2P41801 1R22eSUG10: EttER SHSR RH EL 25' SCREENHELL EL 20'

1P41 tt0V031B SH3 DISCH VV 6P4119 1P41B02 1R 4.tiCC1120 SCRH EL 20'-6" SCREENHELL EL 20'

IP41ml*0V03;B SH HE ADER ISOL VV 6P4121 1P41B05 1R24mtfCC1100 SCRH EL 00'-6" SCREENWELL EL 20'

IP41*tt0V03IB SH CROSS TIE VV 6P4108 1F41503 1R:4*?: C1109 R.B. EL 40' 30-030

1P41stl0V0330 SH CFOSS TIE VV 6P4109 IP41C03 1RC4=ltCC1129 R.B. EL 40' 31-040

1P41stt0V034B RHQ HX DISCH VV 6P4118 IP41608 1R 4httCC1128 R.D. EL 172' 27-068

1941stt0V03EB TECLCH ISCL VV 6P4120 1P41006 1R;4*ttCC1100 SOPH EL ?J'-6" SCREENMELL EL 20'

IP41st!OV0368 vet 4T CHILL ISOL VV 6P4105 IP41007 1R 4ellCC1126 DIESEL F!N Ril EL 22' 12-046

1P41stt0V0373 RBCLCH HX OUTLET VV 6P4122 1P41309 1R24*llCC1128 R.B. EL 112' 23-294

6 or 14
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H 3. _ . SHUTDOWN 3QUIPMENT LIST

IP41=HOV0395 ULT COOLING DRH W 6P4102 1P41804 1R24mt!CC1129 R.B. EL 40' 34-046
IP41stt0V042B SH TO FUTL POOL W 6P4113 1P41812 1RZ4at1CC1129 R.B. EL 40' 15-040
1P41mHOV043 FUEL PCOL CRtl W 6P4114 IP41H31 1R 4=|tCC1127 R.B. EL 40' 10-046
1P41mA0V016B Ett1R DIEEEL HX CUTLET W 6P41 3 1P410:4 1R35*Ft:LB1 RELAY RH EL 44' CB/27-C13

DIVISICH 3
1P41*P003C SER/ ICE HATER PUt*P SP4103 IP41C01 1R *SMG103 Et:ER SUGk RH Et. 25' SCPEEF: HELL EL 20'

IP41eP003D SERVICE liATER PU:17 EP4104 1P41001 1R 2aSKG103 Et:ER S:CR RH E' 25' SCREEtc.! ELL EL 20'
1P41st!OV031C 5;i? DISCH W 6P4101 1P41C0 1R:4.!!:C1133 E!!ER SMG1 RH E. 25' SCREEt".iELL EL 20'
IP41*t!OV0310 SNP DISCH W 6P4117 IP41002 1R:4*!;CC1133 EHER S!:GR Fil EL 25' SCREEt04 ELL EL 20'

i

1P41*t!CV036C VINT CHILL ISOL W 6P4106 1P41C07 1R:4=t'CC1134 DIESEL GEN RH EL 22' 10-046
IP41=A0V016C E!!ER DIESEL HX OUTLET W 6P41:4 1P41C:4 1R35.Pt'LO1 RELAY Rif EL 25' CB/27-C13

EttERG EH TO FUEL PC7

DIVISICH 1
1G33mt'0V033 RV DISCH 6G3308 IG33N12 1R24mHCC1113 EFER SHGR RH EL 25' 121-190

DIVISION 2
1G33eHOV034 RV DISCH W 11G3301 1G33H13 1R24=ttCC082 R.B. EL 112' 121-190

REACTOR HATER CLEAN-UP SYSTEM

DIVISION 1
; IG41mHOV032A SERVICE HTR ItLET W 6G4103 1G41A04 1R24mitCC1114 EMER SHGR RH EL 25' 162-147

DIVISION 2
~

1041stt0V032B SERVICE HTR ItLET W 6G4103 IG41804 1RZ4 t'CC1124 R.B. EL 150' 162-149

RBCLCH SYSTEH-RS

DIVISI0ti 1
1P42 P005A RCCLCH COOLING HATER PUt9 6P4201 IP42A01 1R24mHCC1112 R.B. EL 112' 151-NH
IP4:n!!OV042A RDCLCH HX INLET W 6P4214 IP42A10 1R:4at'CC1112 R.B. EL 1128 30-349

DIVISI0ft 2
1P42*P005B RCCLCl4 C00LIttG HATER FUtf 6P4202 1P42801 1R24mt!CC1122 R.B. EL 112' 30-352
1P42=t!OV0425 RCCLCH HX ItiLET W 6P4218 1P4 D10 1R 4*ttCC1128 R.B. EL 112' 150-NH

DIVISICH 3 ,

1P42mP005C RCCLCH CCOLING MATER PUtr 6P4203 1P42C01 1RZ4eHCC1131 R.B. EL 63' 15%HE

EttERGENCY GENERATOR-EGR

DIVISICM 1
1R43mG-101 EDG G101 PROT-GEN DIFF CNT 8R4301 1R43A03 DG Rit/22-L15 1

'

1R43 G-101 VR CT G-101 PROT 8R4301 Ir.43A24 DG Rtt/22-L15
1R43.G-101 EttER DG 51/40/32 PROT 8E4301 1R43A05 DG Rit/22-L15
1R43.G-101 Et ER DG Sof t G'i3 PROT PR4301 1R43A28 DG Rit/ 2-L15
1R43.G-101 CURRENT TEST BCH AND RESIS BOX e24301 1R43A:7 DG Rit/22-L15
1R436G-101 COVET:CR HYCPAULIC ACTUATOR 11R4302 1R43A 3 1R42mPtL-Al EHER SHGR RH EL 25' DG Rt!/02-L15
1R43.G-101 EG-A C0 li COX AND 1:0T CP POT 8R4301 1R43A06 Ett R SMGR Rtt EL 25' DG RH/22-L15
1R43*G-101 VR CT G-101 PROT 694IO1 1R43A05 E!!ER SMOR Rtt EL 25' DG R!t/02-L15
1R43.G-101 VOLT RECULATCR E14305 1R43A06 Eti:R SHCR Rtt EL 25' CG Rtt/02-L15
1R43.G-101 START CIRCUIT 11R4301 1R43A12 1R42= Pit-Al Ett:R S:t 9 Rif EL 25' DG Ril/ L-15

1343.G-101 START CIPCUIT 1194301 1P43A:C 1R42 spit-Al Ett;R S:: R R:t EL 05' DG Rtt/22-L15
1R43.G-101 STA1T CIRCUIT 11R4302 1R43A 3 1R4:nFitL-Al Et!ER SMG*l R:t EL 25' DG R!t/20-L15

DIVISIC'', 2

1R43mG-102 EDG GIO: FROT-GEN DIFF CNT 894302 1R43003 EllIR SHGR Rif EL 25' DG RH/22-C15

_ - _ - - . . _ _ _ _ _ $ @W W _ _ __ ____ - ____ _ _ _ - __ __ ______-__ ___________ - _____ _ _ _____-_________
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SHITDOUN EQUIPMENT M f .

12t3eG-102 EttE2 DG 51/!0/32 PROT 8R4302 15C3205 EttE2 SRG2 RH EL 25' DG RH/22-C15
1R43rG-102 El'E2 DG SON CND PROT 8R4302 1R433 8 Ett 2 SNOR RH EL 25' DG Rit/22-C151943 G-102 CU9 PENT TEST BCH AMD CESIS BOX ER4302 1R4!327 tt!ER SR02 Rh EL 25' DG Ett/02-C15
1R43tG-102 C3VENCR HYCRAULIC ACTUATCR 11R4304 1R43323 1%C2mPNL-21 E!!ER Sn39 R!t EL 25' DG Rit/22-C15 -

1R43xG-102 EG-A CCNT EDX AN3 ItOT CP POT 8E4302 1R43E06 EH R SNGR Rit EL 25' 03 Rit/22-C15
1R4!*G-102 VR CT G-102 PROT 814302 1R433:5 Ef:ER SMOR Rtt EL 25' DG RtV22-C15
1R436G-102 VOLT REGULATCR 824306 1R43S 6 El'ER SH3R Ril EL 25' DG RIV22-C15
1R43 G-102 VR CT G-102 PROT ei43c2 1R43324 EltE9 SHCR R!t EL 25' OG Rit/22-C15
1R43.G-102 START CIRCUIT 11R4303 IP43C12 1R42mPNL-B1 EttER SMGR Rtt EL 25' DG Rtt/22-C15
1R43*G-102 START CIFCUIT 11R4303 1R43022 1R42*PNL-B1 EHER SH09 Rtt EL 25' DG Rit/22-C151R43 3 102 START CIRCUIT 11R4304 1R43B23 1R42 PNL-B1 Et!ER SHGR R!t EL 25' DG Rtt/22-C15

,

DIVISION 3
1R43.G-103 EDG G103 FROT-GEN DIFF CHT 8R4303 1R43C03 DG Rit/22-L15 *

1R43.G-103 EftER DG 51/40/32 PROT SR4303 1R43C05 DG RIV22-L15
19436G-103 EltER DG SON GND PROT 8R4303 1R43C 8 DG Rit/22-L15
1R43*C-103 CUFRENT TEST BCH AND RESIS 80X 294303 1R43C27 DG Ptt/22-L151R43.G-103 COVENCR HYDRAULIC ACTUATO1 11R4306 1R43C23 1R42mPNL-C1 EHER SHGR RH EL 25' DG Rit/22-L151R43 3-103 EG-A C0!iT COX AN3 I:3T CP POT 894303 1R43C06 EttER SHGR Rit EL 25' DG Rit/02-L15
1R43.G-103 VR CT G-103 PROT eR4303 1R43C 5 EftER SH3R RH EL 25' DG Rit/22-L15
1R43 G-103 VOLT RECULATC9 6R4307 1R43C26 EttER SHGR RH EL 25' DG RtV22-L15
1R43.G-103 VR CT G-103 FROT 814303 1R43C04 Et:ER SWGR R!l EL 25' DG Rft/22-L15
1R43.G-103 START CIRCUIT 11R4305 1R43C12 1R42ePNL-C1 EllER SH3R Ril EL 25' DG RIV22-L15
1R43.G-103 START CIRCUIT 11R4305 1R43CO2 1R4:ePNL+C1 ENER SHGR Rif EL 25' DG Rit/22-L15
1R43 G-103 START CIRCUIT 11R4306 1R43C24 1R42ePNL-C1 EttER SW3R RH EL 25' DG RIV22-L15

DIESEL FUEL TRANSFER SYS-EGB

DIVISION 1
1R43.P-201A EG FUEL CIL TRANSFER PUtlP 6R4304 1R43A09 1R24mttCC1116 DIESEL GEN RH EL 22' YARD
1R43eP-202A EG FUEL OIL TRANSFER PUt!P 6R4304 1R43A10 1R24=ttCC1116 DIESEL GEN RH EL 22' YARD

DIVISION 2
1R43 P-2018 EG FUEL OIL TRANSFER PUttP 4R4305 1R43B09 1R24mHCC1126 DIESEL GEN Ril EL 22' YARD
1R43.P-2008 EG FUEL OIL TRANSFER PUltP 6R4305 1R43010 1P24at!CC1126 DIESEL GEN RH EL 22' YARD

DIVISION 3
1R43 P-201C EG FUEL OIL TRANSFER PUttP 6R4306 1R43C09 1R24aHCC1134 DIESEL GEN RH El 22' YARD
1R434P-202C EG FUEL OIL TRANSFER PUttP 6R4306 1R43C10 1R24ettCC1134 DIESEL GEN RH EL 22' YARD

HVAC SYSTEtts

CRAC/RDSVS CHILL HATER SYSTEH-C8
,

DIVISICH 1
1H50mP1374 CHILLED HATER PUHP 6115001 1H50A06 1R24mitCC1115 DIESEL GEN WH EL 22' C8/63-L12
11tSOnP139A COND HATER PUt!P 6ttS003 1H50A10 1R24mHCC1116 DIESEL GEN RH EL 22' CE/63-L12
IltSO.P231A LUSE OIL Putt? 6ttS011 lit 50A14 1R24mitCC1116 DIESEL GEN Rtt EL 22' CB/63-C16
IttS0*HC003A HATER CHILLER 5115001 IttSOA01 1R22eSl:G101 EttER SH3R Rif EL 25' CB/63-L12
ItC0.H0003A CHILLER CDitTROLS Sit 3001A Itt50A03 1R35.PNL-R1 RELAY Ril EL 44' CD/63-L12
Itt50 s:10V031 A RETUPN VV 6ttS005 11150A04 1R24mitCC1116 DIESEL GEft R!! EL 22' CB/71-L13
lit 50ett3V032A SUPPLY VV 6ttS006 litSOA05 1R24 tlCC1116 DIESEL GEtt Rtl EL 22' CD/75-L13
ltt50=tt0V033A RET X0VER VV 6t!5007 lit 50A06 1R 4=ttCC1116 DIESEL GEN Rtt EL 22' CB/75-L13
It tS0 *t t3V334 A SUP X-0VER VV 6tt5008 Ill50A07 1R 4*tt C1116 DIESEL GEN RH EL 22' CS/75-L13
Ilt50eADV060A ISCL BYPASS VV 6tl5009 It!50A12 1R35.PNL-R1 RELAY Rif EL 44' CS/71-L12
1P50nA0V069A ISOL DYPASS VV 6|!5010 1H50A13 1R35.PNL-R I RELAY Rif EL 44' CD/75-L12

<

DIVISION 2
1H50eP137B CHILLED HATER PUttP 615001 19150000 1R 4mitCC1106 DIESEL GEN 9tt EL 22' CB/63-L13
ltl50 P1393 Cori3 HATER PuttP 6tt3003 1115ED10 1R24*ttCC1126 DIESEL GEN Rif [L 22' CB/63-L13
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TABLE 223 90-2
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SHUTDOWN EQUIPMENT LIST
1!!50*P2315 LUBE OIL PLHP 6ft5011 IH50814 1R24mtfCC1126 DIESEL CEN Rtt EL 22' CB/63-L13
1!!50*K 0038 HATER CHILLER 5:!5002 1H50B01 1R22=SHG102 EttER SNC9 Rtt EL 25' CD/63-L13
Ill50ml:C0033 CHILLER CONTROLS 5tt3C024 1H5CC03 1R35di:L-81 EffzR SNGR RH EL 25' CB/63-L13.

IttS0 *t*DV0318 RETURN W 6:15305 lit 50304 1R24.t!CC1126 DIESEL GEN R!t EL 22' CB/71-L13
lits 0*tt0V0328 SUPPLY W 6?G006 ltGOS05 1R24*ttCC1126 DIES!L GEH Rt EL 22' CS/75-L13
IttS3."0V0338 RET X-0VER W 6115007 It:50006 1R24.t!CC1126 DIESEL CEN Ril CL 22' CB/75-L13
11150=t!OV034B SUP X-0VER W 6t!500S lt30007 1R24 t!CC1126 OI2 EEL GEN Rif EL 22' CB/71-L13
lt!5u- MV0663 ISOL BYPASS W 6?:5C 09 ltGCB12 1R35.PliL-B1 RELAY Rif EL 44' CB/71-L13
1H50 QV069B ISOL BYPASS W 6tG010 Itt50813 1R35.PHL-B1 RELAY Ril EL 44' CB/75-L13

DIVISION 3
1!!50.P140A C0ta HATER PUf!P 6H5004 Ill50A11 1R24.?'OC1134 DIESEL CEN Ril EL 22' CB/63-L12
lil50*P1408 C0f0 HATER PUt!P 6tt5012 ItG0C14 1R246t!CC1134 DIESEL CIN Pit EL 22' CB/63-L13
lttSO.P233A LUBE OIL PUttP 6tG012 11G0014 1R24 tICC1134 DIES!L GEN Rif EL 22' CB/63-L15
lit 50.P233B LUBE OTL PUllP 6tC012 Itt50D14 1R24+tfCC1134 DIESEL CEN Rtt EL 22' CB/63-L12
IttC0 *HC 004 A HATER CHILLER 5:15003 ItG0001 1R22 3::G103 Et:ER SHGR RH EL 25' CB-63-L12
Ilt50.HC0048 HATER CHILLER 5tG004 Itt3CD01 1R22.SU3103 Ett!R S:CR Rif EL 25' CB/63-L13

.i ll:50.KC004A CHILLER CONTROLS 5?G003A Itt50C03 1R35mP!L-01 RELAY Rtt EL 44' CB/63-L12
1!150.lC0043 CHILLER CONTROLS 5?t3004A 11:50003 1R35 PNL-01 RELAY Ril EL 44' CB/63.L13

RSSVS SYSTEtt-RB

DIVISto't 1
1746m0C002A UNIT COOLER 4T4619 1T46A13 1R24et!CC1118 R.B. EL 112' 8-332
IT45muC003A UNIT CCOLER 6T4620 1T46A14 1R24eHCC1118 R.B. EL 112' 8-81
IT46.UC004A REFUEL LVL UC 4T4621 IT46A15 1RZ4mttCC1112 R.B. EL 112' 218-60

*1T46.UC005A REFUEL LVL UC 6T4622 IT46A16 1R24mitCC1112 R.B. EL 112' 216-323
IT46.UCO20A RD I!CC Rit UC 4T4625 IT46A23 1R24mHCC1110 R.B. EL 112' 112-80
1T4660C021A tfG Rtt 111 112 UC 6T4626 IT46A33 1R24.ttCC1114 R.B. EL 150' 150-22
CMT RESVS/CRAC ACC SIGNAL 11T4601 IT46A19 CB/48-C14
CHT RBSVS INITIAT SIGNAL 11T4602 CB/4S-C14

,

DIVISIGH 2
1746mU00028 UNIT COOLER 4T4619 IT46B13 1R24=ttCC1128 R.B. EL 112' 40-275
IT46.UC0038 UNIT COOLER 6T4620 1T4dB14 1R24.t!CC1128 R.S. EL 112' 40-85
1T46eUC0048 REFUEL LVL UC 6T4621 IT46 BIS 2R24*ltCC1122 R.S. EL 112' 218-143
IT45.UC005B REFUEL LVL UC 6T4622 IT46816 1R24*tt:C1122 R.B. EL 112' 218-240
1T46*UCO208 R:1 ItCC FH UC 6T4625 1T46023 1R24.itCC1128 R.B. EL 112' 112-227
IT44*UC0218 MG Ril 111 112 UC 4T4626 IT46B33 1R24mHCC1127 R.B. EL 40' 150-340
CHF RBSVS/CRAC ACC SIGNAL 11T4601 IT8:6B19 CB/48-C14,

CNT R35VS INIIIAT SIGNAL 11T4603 CB/48-C14

DIVISICH 3
IT46muc0225 ftG Rtt 113 UC 6T4627 IT46B34 1R24attCC1131 R.B. EL 63' 161-340
1T46*UC022A HG Rtt 113 UC 4T4627 IT46A34 1R24mHCC1131 R.B. EL 63' 161-2C
CHT RBSVS INITIAT SIGNAL 11T4604 ESHG R00H/25-M13

RELAY /SHGR ROOM VENT SYSTESCB

DIVISICH 1
1X41mACUO14A CHILL HT COOL 4X4125 1X41A01 1R24*t!CC1116 DIESEL GEN RM EL 22' HVAC/44-C14
1X41stt00035A CHILL HT COOL 6X4125 1X41A01 1R24mitCC1116 DIESEL GEN Rt! EL 22' HVAC/53-C12
1X41=FN029A RELAY RH EXHAUST FAN 4X4121 1X41A02 1R24ettCC1116 DIESEL GEN RH EL 22' HVAC/44-C13

DIVISIO*4 2
1X41mACUO145 CHILL HT COOL 4X4125 1X41B01 1R24mitCC1124 DIESEL GEN RH EL 22' HVAC/44-C13
1X41stt000353 CHILL HT COOL 4X4125 IX41B01 1R24mitCC1126 DIEEEL GEN Ril EL 22' HVAC/55-C12
IX41.FH3298 RELAY RH EXHAUST FAN 6X4121 IX41802 1R24mt*CC1126 DIESEL GCH Ril EL 22' HVAC/44-C13

CHILLER EQUIP RH VENT SYSTES CS

h
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TABLE 223m90-2 .

DIVISION 1
IX;1;FN039A RSSV CHILL EQUIP RH FAN 6X4126 1X41A19 1*24mitCC1116 DIESEL GEN RH EL 22' HVAC/63-C39

' IX41stCD031A l'BSV INTAHE DA!!PER 6X1126 IXt1 Alp 1R2kHCC1113 DIESEL CEN LH EL 22' HVAC/63-L16
1X41stCD032A RBSV EXHAUST DAtPE:t 6X4116 1X41A19 1R2*attCC1116 DIESEL CEN RH EL 22' HVAC/63-L16

* DIVI 3ICH 2
1X41mFH039B RBSV CHILL EQUIP RH FAN 6X4127 1X41B19 1R24mftCC1126 DIESEL GEN RH EL 22' HVAC/63-C15

1X41mHOD0318 RBSV INTAKE CA!!PER 6X4127 1X41819 1R24m!!CC1126 DIESEL GEN RH EL 22' HVAC/63-L16
1X41stt000328 RBSV EXHAUST DAttPER 6X4127 1X41819 1R24mHCC1126 DIESEL GEN RH EL 22' HVAC/63-L14

BATTERY ROCit VENT SYSTEH-CBi

.

DIVISIDH 1
I 1X41mFH072A BTY Rtl VENT FAN 6X4128 1X41A03 1R24mitCC1115 Et!ER SHGR RH EL 25' CB/30-H16

1X41mitCD039A BTY Rtl DISCHARGE DAMPER 6X4128 IX41A03 1RZ4mitCC1115 EllER SHGR RH EL 25' CB/27-H16
1X41mit0D040A BTY RH EXHAUST DAMPER 6X'4128 IX41A03 1R24mitCC1115 EHER SMGR RH EL 25' CB/30-H16

1X41=tCD041A BTY Rtt EXHAUST DAtIPER 4X4128 IX41A03 1R24mttCC1115 E!!ER SHGR Mit EL 25' CB/26-H16

DIVISION 2
IX41mFH072B BTY Rif VENT FAN 6X4129 1X41803 1R24m!'CC1125 EHER SMGR Ril EL 25' CB/30-C16

IX41=ttCD039B BTY RH DISCHARGE DAMPER 6X4129 1X41803 1R24mitCC1125 EttER SHGR RH EL 25' CB/29-C16

. 1X41mHOD040B BTY Rtl EXHAUST DAttPER 6X4129 IX41B03 1R24*t!CC1125 EllER SKGR RH EL 25' CB/3C-C16

! 1X41=tt0D041B BTY Rtl EXHAUST DAllPER 6X4129 1X41803 1R24m!!CC1125 EHER SKGR R!t EL 25' CB/26-C16

DIVISICH 3

( IX41mFH072C BTY Ril VENT FAN 6X4130 IX41C03 1R24mitCC1133 EttER SHGR RH EL 25' CB/39-H16
IX41stt00039C BTY Rtt DISCHARGE DA!!PER 6X4130 1X41C03 1R24mitCC1133 EHER SHGR RH EL 25' CB/37-M16

r

i IX41*tt00040r BTY Rtt EXHAUST DA!!PER 6X4130 1X41C03 1R24mitCC1133 EnER SHGR RH EL 25' CB/41-C16

j IX41.HCD0414 BTY RH EXHAUST DAttPER 6X4130 1X41C03 1R24mt'CC1133 EHER SHGR RH EL 25' CB/35-M16 -

EttERGENCY GEtt R00H VENT SYSTEH-EGS

DIVISICH 1
IX61mFH025A FILTER BOAST FAN 4X6102 IX61A02 1R24*ttCC1116 DIESEL GEN RH EL 22' EGB/63-C12

IX60mFH028A ElG *"7.e rAN 6X6002 IX60A02 1R24mitCC1116 DIESEL CEN RH EL 22' EGB/22-L15~

IX60mH0031A DAltPER 6X6002 1X60A02 1R24mtlCC1116 DIESEL GEH RH EL 22' EGB/38-L16

IX60 mil 0032A DAttPER 4X6002 IX60A02 1R24mt'CC1116 DIESEL GEN Ril EL 22' EGB/34-L12

DIVISION 2
IX61*FN025B FILTER BOAST FAN 4X6102 IX61802 1R24mttCC1126 DIESEL GEN RH EL 22' EGB/63-C12

IX60mFH02SB E!!ER VENT FAN 6X6003 IX60B02 1R24mitCC1126 DIESEL GEN RH EL 22' EGB/22-L15
1X60mi!0031B DAttPER 6X6003 IX60B02 1R24mitCC1126 DIESEL GEN RH EL 22' ECG/38-L16
1X60e!!DD328 DAllPER 6X4003 1X60B02 1R24mitCC1126 DIESEL GEN RH EL 22' EDG/CA12

DIVISIDH 3
IX60mFN028C EllER VENT FAH 6X6004 IX60C02 1R24mitCC1134 DIESEL GEN RH EL 22' EDG/22-L15
IX60mit0031C DAttPER 6X6004 IX60C02 1R24=tlCC1134 DIESEL GEN RH EL 22' EDG/38-CA16

1X60mitOD32C DAHPER 6X6004 IX60C02 1R24mitCC1134 DIESEL GEH RH EL 22' EDG/34-CA12

SCREEH HELL PUtF HOUSE VENT

DIVISIDH 1
IX41mFN048A PP MS FAN 6X4118 1X41A15 1R24eHCC1110 SCREEP84 ELL EL 20'

DIVISICH 2
1X41mFN068B PP HS FAN 6X4119 1X41515 1R24mHCC1120 SCREENHELL EL 20'

CONTROL RODH AIR CONDITIONING SYSTEH-CB
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SHUTDOWN EQUIPMENT LIST
DIVISION 1

IX61mHOV031A CRAC ISCL VV 6X6104 IX61A05 1R*4ettCC1115 EttER SHCR Rtt EL 25' **' '7 8-C12
1X61 H0V32A CRAC ISCL VV 6X6110 1X51A09 1R24*ttCC1115 Et!ER SRGR Rtl EL 25' to/47-C16
1X61*A0V35A CPAC N07tt AIR INTAHE VV 6X6106 IX61A06 1R356FNL-R1 RELAY RC0!! EL 44' CB/66-C16
1X61eA0V30A CRAC IS*S VV 6X5108 1X61A03 1R35 Pr!L-P1 RELAY R03:1 EL 44' CB/73-C16
1X61*ACU70A CRAC UNIT 6X6101 1X51A01 1R24el:CC1116 DIESEL GEN Rtt EL 22' CB/71-C13
1X61e!!C334A CRAC UNIT DAlfPER 6X5101 1X61A01 IP24 it:C1116 DIESEL GEN Rif EL 22' CB/77-C16
IX61*TCV021A CRAC-CCOLIN3 COIL VV 13X6101 IX61A10 CB/71-C13
CMT CRAC EttER INIT SIGN (PNL VX11 11X6101 1X61A07 1R42*PNL-A2 CB/44-C12
IX51. TIC 021A CRAC ACUO7A COOLIN3 CONTROL 13X6101 IX61A10 CB/63-H12
IX51.TE021A CRAC TEl!P ELEHENT 13X6101 IX61A10 CS/67-12H
1X61.A0V039A ISCL DA!!PERS 6X6109 1X61A04 1R35 PNL-R1 RELAY Ril EL 44' CS/77-C16
IX61mFN0*5A FILTER COASTER FAN 4X5102 IX61A02 1R24=?t0C1116 DIESEL GIN Ril EL 22' CB/63-C12
1X61*!!C3033A FILTER BOASTER F AN DAltPER 6X6102 IX61AG2 1R24*!!CC1116 DIESEL GEN RH EL 22' CB/77-C12

DIVISICH *
IX61 lt0V031B CRAC ISOL VV 6X6105 IX61805 1R24p!!CC1125 EttER SKGR Rif EL 25' CB/78-C12
1X61 tt0C032B CRAC ISOL VV 6X5111 IX61809 1R24=tt:C1125 EttER SHGR RH EL 25' CB/70-C16
IX61*A0V36B CRAO NCRl! AIR INTAME VV 6X$106 1X61006 1R35 PNL-B1 RELAY Ril EL 44' CB/70-C16
IX61 A0V3ES CRAC ISCL VV 6X61C8 1X61B03 1R35eP?t-B1 RELAY Rtt EL 44' CB/73-C16
1X51*AUC708 CRAC UNIT 6X6101 1X61001 1R24.!!CC1126 DIESEL GEN Rtt EL 22' CB/71-C13
IX61*t:0334S CRAC UNIT DAt!PER 6X6101 IX61801 1R24 tiCC1126 DIESEL GEN Rif EL 22' CB/77-C16
IX51 TCV0218 CRAC-C00'IN3 COIL VV 13X6102 1X61B10 CB/71-C13 '

CMT CRAC Et: ERG INIT SIGN PNL VX1) 11X6102 IX61307 1R42.PNL-B2 CB/44-CIF
1X61. TIC 021B CRAC ACU70B CCOLING CONTROL 13X6102 1X61810 CB/63-H12
1X61 TE0218 CRAC TElt? ELEt!ENT 13X6101 IX51B10 CS/67-H12
1X61.APVC398 ISCL DAttPERS 6X6109 1X61BO4 1R35.PNL-B1 RLLAY R!l El 44'
IX51.FN025S FILTER COASTER FAN 4X6102 1X61802 1R24 t:CC1126 DIESEL CEN Ril EL 22' CB/63-C12
IX61sttC0033B FILTER BOASTER FAN DAHPER 6X6102 1X61002 1R* 4 mitCC1126 DIESEL GEN RH EL 22' CB/74-C12

Cot: PRESSED AIR SYSTEH

DIVISICH 1
IP50 elf 0V104 INSIR AIR TO SUPPR CHAT:BER VV 6P5012 IP50N05 1R24=ttCC1112 R.B. EL 78' 30-250
1P50ett0V103A C0!! PRESS AIR SRV OUTLRD ISOL VV 6P5014 1950A12 1R*4el!CC1112 R.B. EL 112' 90-250
1P506t:CV105A Col: PRESS AIR SPV ItfSRD ISOL VV 6P5016 1P50A13 1R24*llCC1113 R.B. EL 112' 75-t20
1P50 !!OV113A Cot: PRES 3 AIR SRV NORitAL SUP VV 6P5018 IP50A14 1R*4et::C1112 R.B. EL 112' 90-250
1P50*fl0V114A COI:PR2SS AIR SQV EffERJ SUP VV 6P5020 IP50A15 1R*4mitCC1118 R.B. EL 112' 90-250
IP50ePS113A SERVICE AIR HEADER NORitAL SUP 1.61-273 151-170
1P50ePS105A SERVICE AIR HEADER PRESSURE 1.61-272 151-155.

DIVISIC?l 2
1P50.tt0V106 INSTR AIR TO SUPPR CHAttLER VV 6P5013 2P50N07 1R24=ttCC1129 R.B. EL 40' 30-250

, IP50et:0V1035 C0!!Pn'ESS AIR SRV DUTBRD ISOL VV 6P5015 1P50B12 1R24ettCC1122 R.B. EL 40' 90-070
IP50st:0V105B CO:! PRESS AIR SRV INB9D ISOL VV 6P5017 1P50313 1R24mitCC1122 R.B. EL 112' 89 *55
1P50.tt0V113B C0t#RESS AIR SRV NORttAL SUP VV 695019 IP50B14 1R*4el CC11Z3 R.B. EL 112' 151-220
1P50.tt0V114B CD::FRESS AIR SRV EllEPG SUP VV 6P5015 1P50B15 1R24 It:C1123 R.B. EL 112' 89-070
1P50ePS113B SERVICE AIR HEADER NCR:tAL SUP 1.61-273 151-220
1P50 PS105B SERVICE AIR HEADER PRESSURE 1.61-272 151-220

SHCR ltCC PNLS-CR/RB/PH

DIVISION 1
1R22eSHG101 4160V-HVH RHR SH CS SHG111 FE-1B 11 25'
ACB 101-1 EttERG CUS NORif SUPPLY SR2209 1R22A01 1R22.SHG101 EHER SHGR Ril EL 25' EL-25'
ACB 101-2 EttER BUS RES SUPPLY SR2210 1R22A02 1R22. SNG 101 EHIR SH2R RH EL 25' EL-25'
BUS 101 SEQ PROGTAtt CNT SH RMR CS HVH SR2217 1R22A03 EltER SMGR Ril EL 25' EL-25'
EUS 4160 REL & HET CNT 8R1205 1R*2A04 1R2*=$NG101 Et!ER SHOR Rit EL 25' EL-25'

DIVISI0tl 2
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1R22:SHG102 C160V-HVH RHR SM CS SHG112 EMER SHCR Rtt EL 25' EL-25' '

ACS 102-1 EffER$ BUS NC9tt StI' PLY 5R:211 l':2 B01 1 22:SHG102 EllE2 SH3R RH EL 25' EL-25'
ACB 102-2 E!!!RG BUS RES SUPPLY SR2212 1K22B02 1 222SHG102 E!!!R SMOR Ril EL 25' EL-25'
CUS 102 SEQ PROGRAtt CMT SH RHR CS SRO:18 1R2:B03 EttER SHG2 RH EL 25' EL-25'

,

BUS 4160 REL & ffET CMT 8R2006 1ACOSO4 1R22rSHG102 EMER SHGR Rif EL 25' EL-25'

DIVISICtl 3 .

IR22mSUG103 4160V-HVH RHR SH SHG113 FE-1AV 1R4:=PNL-C1 Ett!R SHGR RH EL 25' -EL-25'
ACB 103-1 EMERG BUS NCRfl SUPPLY SR2:13 1R22C01 1R*:eSliG103 E!!ER SMGR Ril EL 25' EL-25'
ACB 103-2 EMERG BUS RES SUPPLY ER2214 1ROOCO2 1R 2mSHG103 Ett!R SH3R R!l EL 25' EL-25'
EUS 103 SEQ PRCODAtt CMT SH HVH SR2219 1R 2CO3 E!!ER SHGR RH EL 25' EL-25'
BUS 4160 PEL 7 ItET CNT 8R2207 1R22C04 1R22mSU3103 El:ER SHGR Rtt EL 25' EL-25'

DIVISICM 1
ACB 101-4 FEEDER TO E!! ERG BUS $ 111 5R2303 1R23A01 1R22eSHG101 EffER SHGR R!t EL 25' EL-25'
1R23*T-101 TRANSFOR!!!" FE-1B 1R22mSHG101 Ett:R SHG9 Pit EL 25' EL-25'
1R:3*SHG111 480V -1R24.ttCC1110-91PPLR1 E!!ER SMGR Rtt EL 25' EL-05'
1JB.701 IP 4.ItCC1111/9 FE-1E 1R:3mSH3-111 E!!!R SMGR Rif EL 25' EL-25'
IJBe703 1R 4*'!CC1117/4/Y/Z/A/C FE-1E 1R 3mSHG-111 EllER SMGR Rif EL 25' EL-25'
IJBe300 IJB4701/3 FE-1E 1R23mSHG-111 E!IER SHOR Rtl EL 25' EL-25'
IJB4702 1R 4=l?CC1113/8 FE-1E 1R:3*SHG-111 EttER SHGR Rif EL 25' EL-25'

DIVISICN 2
ACB 102-4 FL5 DER TO EttERG BUS 112 5R2304 1R23B01 1R2 mSNG102 Et!ER SHGR RH EL 25' EL-25'd

1R23*T-102 TRANSFC9t'ER FE-1B 1R 2mSHG102 EltER SH3R Rtt EL 25' EL-25'
1R23*SH3112 400V -1R24*HCC1120-9& Pit.51 EttER SHGR RH EL 25' EL-25'
IJBe706 1R24*ttCC1127/4/X/A/C FE-1E 1R23aSHG-112 EttER SHGR Rif EL 25' EL-25'

'

IJB=704 1R 4 ttCC1121/9 FE-1E 1R23mSHG-112 Et!ER SUGR R!t EL 25' EL-25'
IJBe301 IJD*704/6 FE-10 1R23*SHG-112 Ett!R SMGR Rif EL 25' EL-25'
IJG 705 1R 4 t!CC1123/8 FE-1E 1R23mSH3-112 EttER SHGR Rf1 EL 25' EL-25'

DIVISION 3 .

* ACB 103-5 FEEDER TO ElfERG BUS 113 5R2305 1R23C01 1R22mSHG103 EHER SHGR Rft El 25' EL-25'
1R 3*SHG113 480V -1R24*ttCC1131-4&PFLO1 EttER SHGR Rtt EL 25' EL-25'
1R23.T-103 TRANSFORitER FE-1B 1R22ms.!G103 EffER SHGR RH E' 25' EL-05'

DIVISICH 1
1R35 PflLR1 120V -HVH SH 1R35A02 1R24mt'CC1115 EllER SHGR RH EL 25' EL-25'
1R24*tfCC1110 480V -X41.P41 EttER SW3R Ril EL 25' EL-25'
1R 46ftCC1111 460V -E11.E21 ElfER SHGR R!l EL 25' EL-25'
1R:4*ttCC1112 480V -B31.P42.T46.E11 FE-1E 1R23nSHG-111 Et!ER S"GR Rif EL 25' EL-25'
1R24.tfCC1113 480V -E21.G33.C41.E11 E!!ER S.eGR RH EL 05' EL-25'
1R 4=ttCC1114 480V -G41 FE-1H 1R24*SHG111 E!!ER SUGR Rtt EL 25' EL-25'
1R:4 ttCC1115 480V -R42.R35.X41.X61. FE-1E 1R 3mSH3-111 Et!ER SUGR Rtt EL 25' EL-25'
1R24*ttCC1116 480V -It50.P41.R43.X41.X60.X61 FE-1E 1R 3*SHG-111 EttER SHOR Rtt EL 25' EL-05'

1R:4.!!CC1117 480V -E11.E21 E!!ER SHGR Rtt EL 25' EL-25'
1R 4.t!CC1118 480V -E41.E11.T46 FE-1H/H 1R 3aSMG111 EttER Sl*GR Rit EL 05' EL-25'
1R 4.t!CC1119 480V -E11.P41 FE-1H 1R:3*SHG111 E!!ER SHOR R!! EL 25' R.B. EL 40'

1R24-ItCC111X 480V -E11.B31 FE-1H 1R 4*TRS111X R.B. EL 112' R.B. EL 112'-6'

1R 4attCC111Z FE-1H 1R 4mit C111Y R.B. EL 78' R.B. EL 112'-6'

1R 4.TRS111Y TRAHSFER SMITCH FE-1E R.B. EL 112*-6'

1R 4.TRS111X TRANSFER SHITCH FE-1E 1R24mitG113A/111 R.B. EL 150-
1R:4.tfG-111 I!OTDR CEtiERATCR FE-1E 1R23nSHG-111 Et!ER SHGR RH EL 25t R.B. EL 150'

IJSe703 1R24mitCC111Y/7/4/Z FE-1H 1R:4*SHG111 EttER SHGR RH EL 25' EL 8' .

DIVISION 2
1R24mttCC1120 480V -P41.X41 EHER SHCR RH EL 25' SOREENH!LL
1R24.!!CC1121 480V -Ell EttER SNGR Rtl EL 25' R.D. EL 40'

1R 4*t!".C1122 480V -E11.B31.P42.T44 FE-1E 1R:3mSHG-112 EltER SMGR Rif EL 25' R.B. EL 112'

1R:4*ttCC1123 480V -E21.C41 Et!ER SNGR RH EL 25' R.3. EL 112'
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'

SHUTDOVN EQUIPMENT LIST

1R24*ttCC1124 480V -G41 EttCR SHOR R!t EL 2*' R.B. EL 150'
1R:4sttCC1125 460V -R42.R35.X41.X61 FE-1E 1R23aSHG-112 E!!ER S:tGR Rtt EL 25' Et!ER S!;GR ROOH

1R:4 mitC91?4 480V -ttSO.P41.R43.X41.X60.X61 FE-1E 1R 3mSM3-112 EttER SMGR Ril EL "5' DIESEL GEN ROOH
1R24*!!CC1127 480V -E11.E21.P41 Et:ER SH3R R!! EL 25' R.B. EL 40'
1R24m!*CC1128 480V -E11.E51.P41.P42.T46 FE-1J IR23uSH3112 Ett R SHGR Ril EL 25' R.B. EL 112'
1R:4 HCC1129 480V -E11.741 F E-111 1R:3*S;:3112 Et;ER SilGR R|t EL 25' R.B. EL 40'
1R 4.TRS11 Y TRANSFER SHITCH FE-1E 1R:4*!t31138/112 R.B. EL 150*
1R 4-it:C112A FE-1J 1R24*ttCC112X R.B. EL 78' R.B. EL 78
1R 4-1:CC11 C FE-Itt 1R 4*t!CC11:X R.B. EL 78' R.B. EL 78
1R04at:CC112X F E-lll 1223 =S;;3112 EltER SMGR Ril EL 25' R.B. EL 78'
1R 4*tt:C112Y 480V -B31 F E-lit IR 4*TRS112Y R.S. EL 112' R.B. EL 112'
1R24 !!3112 It0TCR GEriERATOR FE-1E 1R23mSI:3-112 E!!ER Sli3R RH EL 25' R.B. EL 150'
1R:4.PtL-01 FE-9NY 1R 3 !!CC110Y R.B. EL 112' R.B. EL 112'

DIVISION 3
1R24 tICC1131 480V -P42.T46 FE-1E 1R23aSMG-113 EllER SMGR R!I EL 25' R.B. EL 63*
1R 4*lt:C1134 483V -H50.P41.R43.X60. FE-1E 1R23 *Sii3-113 EllER S;i3R Rif EL 25' DIESEL GEN ROCH
1R 4*!!3113A HOTOR GEtiERATCR FE-1E 1R 4*Sli3113 Ett R SH32 Ril EL 25' R.B. EL 150'
1R:4*!;3113S HOTOR GENERA 0TR FE-1E 1R:4mSH3113 EfER SH3R Ril EL 25' R.B. EL 150'

DIVISICM 1 -

1R35ePtLR1 120V -l!50.R43 1R35A02 1R:4=ttCC1115 EttER SHGR Ril EL 25' EttER SHGR RCOH EL 25
1R35.TR1 480V/12r,V XFl!R PtLR1 FE-1H 1R*4mt:CC1115 Et:ER SHOR RH EL 25' EttER SH3R R00tl EL 25
1R35mT-R2 TRAPCFCRitER FE-1H 1R 46!:CC1112 R.B. EL 112' R.B. EL 112
1R35*T R3 TRANSFCRt!ER FE-1X 1R24*ttCC116 DIESEL GEH Ril EL 22' DIESEL GEN ROOH EL 20

DIVISICH 2
1R35=PtLB1 120V -l:50.R43 1R35802 1R24mitCC1125 EttER SHGR RH EL 25' R.B. EL 44'
1R35.TB1 400V/120V XFl!R PtLB1 1R24 t:CC1125 EttER SHOR Ril EL 25' E!!ER SMGR ROCH EL 25
1R35eT-E2 TRANSFORitER FE-1J 1R24.!!CC11:2 R.B. EL 112' R.B. EL 112'

'

1R35eT-C3 TRAtiSFORitER FE-1X 1R24attCC1126 DIESEL GEN RH EL 25' DIESEL GEN R00H

DIVIS10t1 3
IR35mT01 480V/120V XFHR PiL01 FE-1H 1R:4*ttCC1133 Et!ER SHGR Ril EL 25' EttER S:13R R00tl EL 25
1R35.PfL-01 FE-1H 1R35mT-01 Ef tER Si;GR RH EL 25' R.B. EL 25'
1R35mT-02 TRANSFORitER FE-1X 1R24mitCC1134 DIESEL GEN Rtt EL 22' OIESEL GEN ROCH

DIuISICN 1 .

1942aDCA1 1250C- 1R4 mS h 1 BAT CH FE-1H 1R24*HCC1115 EHER SHGR RH EL 25' EMER SHGR R00H
1R42ePIR..Al 1250C- SH31018111 DG FE-1AT 1R42=SKG101 EllER SHGR RH EL 25' Et?!R SH3R RC0!I
1R42.EAA1 1250C- 1R42mSH3Al BAT BATT RColl
1R4:eS:i3Al 1:53C- PtLAltA: EllER SHOR ROO!!
1R42.Pt'L A2 1250C- ADS EGE LCGIC E!!ER SHSR RCOff
1H11. Pit-VC1 125 VOC Ft1 FEED 11R4202 1R42mPtL-A RELAY Rtt EL 44' CONTROL R00:1 EL-63
1H11* Pit-VC2 125 VDC Pit FEED 11R4:01 1R4 *PNL-A2 RELAY RH EL 44' CONTROL ROO!! EL-63'

,
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IDENTITT DESCRIPTION ' ISK_ CKT,NO. PWR SC PWR SC IDC ~ EQUIP L '

*

RHR SUPPRESSION POOL COOLING MODE +

lE11*P-014A RHR Pump 5E1101 l'EllA01 1R22*SWG-101 Emer Swgr Rm El 25' 8-95
lEll*P-014C RHR Pump 5EllO2 lEllC01 1R22*SWG-103 Emer Swgr Rm El 25' 't-90
lEll*MOV 031A RHR Pump Suction VV 6E1101 lEllA03 1R24*MCC1113 R. B. El 112' 2v o3s
lE11*MOV 0310 RHR Pump Suction W 6E1101 lEllCO3 1R24*MCClll3 R. B. El 112 ' 24-065
lEll*MOV 033A RHR HX Shell Inlet VV 6Elll6 lEllA16 1R24*MCCll19 R. B. El 40' 25-105
lEll'MOV 034A RHR HX Shell Side Bypass VV 6E1120 lEllA17 1R24*MCClll2 R. B. El 112 ' 28-073
lEll'MOV 035A RHR HX Shell Side Outlet VV 6Elll5 lEllA18 1R24*MCClll7 R. B . El 40 ' 31-087
lEll*MOV 040A RHR Flow to Supp Pool 6 Ell 10 lEllA10 1R24*MCClll2 R. B . El 112 ' 72-6

,

lEll*MOV 042A RHR Flow to Supp Pool 6Elll2 1EllA12 1R24*MCClll9 R. B. El 40' 29-0 ]
DIVISION 2

.1 Ell *P-014B RHR Pump 5E1102 lElB02 1R22*SWG-102 Emer Swgr Rm El 25' 8-265
lE11*P-014D RHR Pump 5E1104 lE11D02 .lR22*SWG-lO3 Emer Swgr Rm El 25' 8-280
lEll'MOV 031B RHR Pump Suction VV 6 Ell 29 lEllB03 1R24*MCCll22 R. B . El 112 ' 24-275-
1 Ell *MOV 031D RHR Pump Suction VV 6E1102 lEllDG3 1R24*MCC1122 R. B. El 112 ' 24-291
lEll*MOV 033B RHR HX Shell Inlet VV 6 Ell 38 lEllB16 1R24*MCC1129 R. B . El 40 ' 25-255
lEll'MOV 034B RHR HX Shell Side Bypass VV 6 Ell 41 lEllB17 1R24*MCCll22 R. B. El 112'' 28-288
lEll*MOV 035B RHR HX Shell Side Outlet VV 6 Ell 35 1EllB18 1R24*MCCll27 R. B. El 40' 31-278 |
lEll*MOV 040B RHR Flow to Supp Pool 6 Ell 28 lE11B10 1R24*MC01122 .R. B. El 112' 73-6 |
lEll*MOV 042B RHR Flow to Supp Pool 6 Ell 37 lEllB12 1R24*MCC1129 R. B. El 40'. 29-0-

'

i

!
(1) THE EQUIPitErtT Iri THE REACTCR BUILDING IS LOCATED BY ELEVATI0ft(FT. ) AND AZIItUTHIDEGREES3 3 EXAltPLE- 112-230

I.E. REACTOR BUILDING. ELEVATION litFT. AfiD 230 CEGREES. THE EQUIPitErlT OUTSIDE THE REACTCR BUILDING IS LOCATED
,

BY AREA. ELEVATI0ft. LINC ATID CCluttrt: EXf.ttPLE- CD/63-C13 I.E. CCilTROL BUIt 0It4Ge ELEVATICH 63FT., LINE C A?8') COLutti 13. '

,

|

i
i

14 of 14
I
t

I *
i



SNPS-1 FSAR

TABLE 223.90-3

INDICATION PROVIDED IN CONTROL ROOM FOR CLASS IE BUSES
REQUIRED TO ACHIEVE COLD SHUTDOWN CONDITION

Meter Service J

VM-1R22A04 4,160 V Bus 101 Volts.

AM-1R22A06 NSST Bus 101 Amps j

AM-1R22A08 RSST Bus 101 Amps
-

VM-1R22B04 4,160 V Bus 102 Volts

AM-1R22B06 NSST Bus 102 Amps |

AM-1R22B08 RSST Bus 102 Amps VM-1R22C04
4,160 V Bus 103 Volts

AM-1R22C06 NSST Bus 103 Amps AM-1R22C08
RSST Bus 103 Amps |

VM-1R23N17 480 V Emergency Switchgear Bus 111 Volts )

VM-1R23N21 480 V Emergency Switchgear Bus 112 Volts -

AM-1R23B04 480 V Emergency Switchgear Bus 112 Amps l
1

VM-1R23N25 480 V Emergency Switchgear Bus 113 Volts

AM-1R23C04 480 V Emergency Switchgear Bus 113 Amps

VM-1R42A02 125 V DC Battery Bus A Volts VM-1R42B02
125 V DC Batterh Bus B Volts WH-1R42C02 125 V DC
Battery Bus C Volts

VM-1R43N01 Emergency Diesel Generator 101 Incoming Volts

VM-1R43N01 Emergency Diesel Generator 101 Running Volts

VM-1R43A04 Emergency Diesel Generator 10' Volts

1R43-SIO61Y Emergency Die 'el Generator TCs1 Speed EM-1R43A04
Emergency Diesel Generator '.01 Frequency

VAR-1R43A08 Emergency Diesel Generatcr 101 Vars

WM-1R43A08 Emergency Diesel Generator 101 Watts

| AM-1R43A08 Emergency Diesel Generator 1012 ' Amps

- Var-1R43B08 Cmergency Diesel Generator 102 Vars

i 1 of 2
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TABLE 223.90-3 (CONT'D)

Meter Service

VM-1R43B08 Emergency Diesel Generator 102 Watts

AM-1R43B08 Emergency Diesel Generator 102 Amps

VM-1R43N02 Emergency Diesel Generator 102 Incoming Volts

VM-1R43N02 Emergency Diesel Generator 102 Running Volts

VM-1R43B04 Emergency Diesel Generator 102 Volts
,

1R43-SIO62Y Emergency Diesel Generator 102 Speed

FM1R43B04 Emergency Diesel Generator 102 Frequency*

VAR-1R43C08 Emergency Diesel Generator 103 Vars WM-1R43C08
Emergency Diesel Generator 103 Watts

-

AM-1R43C08 Emergency Diesel Generator 103 Amps

VM-1R43NO3 Emergency Diesel Generator 103 Incoming Volts

VM-1R4 .04 Emergency Diesel Generator 103 Volts

1R43-SIO63Y Emergency Diesel Generator 103 Speed

FM-1R43C04 Emergency Diesel Generator 103 Frequency

Notes:
-

1. All meters are located on the main control board
2, All meter circuits are Class IE

.
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TABLE 223.90-4

ALARMS PROVIDED IN CONTROL ROOM FOR CLASS IE BUSES
REQUIRED TO ACHIEVE COLD SHUTDOWN CONDITION

ALARM NO.. ALARM DESCRIPTION

| 0062 4kV Emer Bus 101 Undervoltage
0063 4kV Emer Bus 102 Undervoltage
0064 4kV Emer Bus 103 Undervoltage
0077 Bus 101 TC2 Supply Breaker Loss of Control
0078 Bus 102 TC2 Supply Breaker Loss of Control
0079 Bus 103 TC2 Supply Breaker Loss of Control
0089 Bus 102 Supply or Feeder Breaker Auto Trip
0093 Bus 103 Supply or Feeder Breaker Auto Trip
0105 Bus 101 Supply or Feeder Breaker Auto Trip
0249 Bus 101 Supply or Feeder Breakers Loss of Control
0250 Bus 102 Supply or Feeder Breakers Loss of Control
0251 Bus 103 Supply or Feeder Breakers Loss of Control
0300 Bus 101 Program Loss of Control
0301 Bus 102 Program Loss of Control .

0302 Bus 103 Program Loss of Control
0344 Bus 101 Supply Breakers Paralleled
0345 Bus 102 Supply Breakers Paralleled
0346 Bus 103 Supply Breakers Paralleled
0349 Diesel Generator 101 Pt Blown Fuse
0350 Diesel Generator 102 Pt Blown Fuse -

0351 Diesel Generator 103 Pt Blown Fuse
0170 Emer Bus 111 Supply Breaker Overcurrent Trip
0171 Emer Bus 111 Supply Breaker Trans Ground Trip,

0255 Emer Bus 112 Supply Breaker Overcurrent Trip
0256 Emer Bus 113 Supply Breaker Overcurrent Trip
0257 Emer Bus 111 Supply Breaker Loss of Control
0258 Emer Bus 112 Supply Breaker Loss of Control
0259 Emer Bus 113 Supply Breaker Loss of Control
0260 Emer Bus 112 Supply Transformer Ground Trip
0261 Emer Bus 113 Supply Transformer Ground Trip
1426 Low Press Coolant Inj MG Set 111/113A Trouble
1427 Low Press Coolant Inj MG Set 112/113B Trouble
0200 125VDC Battery Charger A1 Trouble
0201 125VDC Battery Charger B1 Trouble
0202 125VDC Battery Charger C1 Trouble -

0357 125V Battery A Ground
0358 125V Battery B Ground
0359 125V Battery C Ground
0403 125VDC "3us Al Breaker Overcurrent Trip

; 0404 125VDC Bus B1 Breaker Overcurrent Trip
0405 125VDC Bus C1 Breaker Overcurrent Trip
0091 Emer Generator 102 Ground Overcurrent
0107 Emer Generator 101 Ground Overcurrent
0121 Emer Generator 103 Ground Overcurrent
0293 Diesel Jenerator 101 Voltage Regulator

Pwr Failure
02S4 Diesel Generator 102 Voltage Regulator

1 of 2
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TABLE 223.90-4 (CONT * D)

ALARM NO. ALARM DESCRIPTION

Pwr Failur~e
0295 Diesel Generator 103 Voltage Regulator

Pwr Failure
0336 Diesel 103 System _ Degraded-
0337 Diesel 103 System Inoperative
0374 Diesel 102 System Degraded
0375 Diesel 102 System Inoperative
0368 Diesel 101 System Degraded

| 0369 Diesel 101 System Inoperative

Note: All alarms are located on the main control board.
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SNPS-1 FSAR

TABLE 223.90-5 (CONT'D1

Required I.E.
Motor T ransduce r Safe Reco rde r

Meter Location Service Power Powe r Shutdown Back-up

1E11* Fin 06A 601 RHR "A" Se rvice Wate r Flow Non-Ciass 1E Class 1E No
(E11-R60?A)

1E11*Fl001A 601 RHR "A" Discha rge Heador Flow Non-Class 1E Class 1E No
(E11-R603A) *

1B11*Ll002A 601 RHR "A" Heat Exchanger Shell Lovel Non-Class 1E Class 1E No-

( E11-R604A-1 )

1E11*P1003A 601 RHR "A" Heat Exchanger Pressure Non-Class 1E Class 1E No*

(E11-R606A-1),

1E11-PN1056A 601 Position Indicator for 1E11*MOV056A (E11-F103A) Non-Class 1E Class 1E ' No
(E11-R610A)

. 1B11-PN1055A 601 Position Indicator for 1E11*MOV055A (E11-F104A) Non-Class 1E Class 1E No
1 (E11-R611A)

(E11-R700A) 601 RHR Pump "A" Amps Non-Class'1E Class 1E No

1811*F1006B 601 RHR "B" Service Water Flow Non-Class 1E Class 1E No -

(E11-R6028)

1211*Ft1001B 601 RH1 "B" Discha rge Heador Flow Non-Class 1E Class 1E No
(1B11-R603B)

1E11*L1002B 601 RHR "B" Heat Exchanger Shell Level Non-Class 1E Class 1E No
(E11-R604B-1

1E11*Pl0038 601 RHR "B" Heat Exchanger Pressure
(E11-R6068-1)

. Non-Class.1E Class 1E No

1E11*Fl004 601 Shutdown Head Cooling Flow Non-Class 1E Class 1E No
(E11-R607)

1E11*P1005 601 RHR Heat Exchanger Drain to RCIC Non-Class 1E Class 1E No'

(E11-R609-1)

1E11-PN1056B 601 Position Indicator for 1E11*MOV056B (E11-F1038) Non-Class 1E Class 1E No
(E11-R6108)

1E11-PN10558 601 Position Indicator for 1E11*MOV055B (E11-F1048) Non-Class 1E Class 1E No
(E11-R611B)

(E11-R7008) 601 RHR Pump "B" Amps Non-Class 1E Class 1E

(E11-R700C) 601 RHR Pump "C"fAmps Non-Class 1E Class 1E No

(E11-R7 COD) 601 RHR Pump "D" Amps Non-Class 1E Class 1E No

3 of 7
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SNPS-1 FSAR

TABLE 223.90-5 (CONT'D1
Requ i rad I.E.

Motor Transducer Saro Reco rde r

geler Location Se rvice Powe r Power Shutdown. H!ck-up

1E21-Pl001A 601 Coro Spray Pump "A" Discharge Pressure Non-Class 1E Class 1E No

(E21-R600A)

1E21-F1002A 601 Core Spray "A" Flow Non-Class 1E Class 1E
(E21-R601A) .

(E21-R700A) 601 Core Spray Pump "A" Amps Non-Class 1E Class 1E No
,

1E21-PIOO1B 601 Core Spray Pump "B" Discharge Pressuro Non-Class 1E Class 1E No

(E21-R600B)

1E21-F10028 601 Co re Sp ray "B" F low Non-Class 1E flass 1E No'
(E21-R601B)

(E21-R700B) 601 Core Spray Pump "B" Amps Non-Class 1E Class 1E No

1 E41-Pl 003 601 Pump Discharge Flow Non-Class 1E Class 1E No

(E41-R600-1)

1E41-Pl002 601 Pump Dischargo Pressure Non-Class 1E Class 1E No

(E41-R601) .

1E41-P1004 601 Turbine Steam inlet Pressure Class 1E Non-Class 1E No1

(E41-R602)4

i 1E41-Pl005 601 Turbine Exhaust Pressure Class 1E Non-Class 1E No

(E41-R603)'
.

"

1E41-P1001 601 Pump Suction Pressure Class 1E Non-Class 1E No

(E41-R606).

a

1E41-TI152 601 Suppression Pool Temperature Non-Class 1E Non-Class 1E Yes Yes'

1E41-L1013 601 Suppression Pool Lovel -Non-Class 1E Non-Class 1E Yes Yes-

1E51-F1003 602 Pump Discha rge Flow Non-Class 1E Class 1E No

(E51-R600-1)

1 E51-P1014 602 Turbine Exhaust Pressure Non-Class 1E Class 1E No
'

( E51-R603 )

1E51-Pl015 602 Pump Suction Pressure Non-Class 1E Class 1E No
'

(E51-R604)

1E51*P1002 602 Pump Discharge Pressure Non-Class 1E Class 1E No

(E51-R601)

1E51*Pl004 602 Turbine Steam inlet Pressure Non-Class 1E Class 1E No

(E51-R602)
4 of 7
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SNPS-1 FSAR

TABLE 223.90-5 (CONT'D1

Required I.E.
Meter Transduce r Safo Reco rde r

Meter Location Service Powe r Powe r Shutdown Back-uo

AM-1M43N05 FP Motor-Driven Fi re Pump /mps Non-Class 1E Non-Class 1E No.

1M43-F1002 FP Fire Protection Water Flow to Reactor Building Non-Class 1E Non-Class 1E No

1M50-Tl089A VC2 RBSYS Chilled Water System "A" Temperature Class 1E Class 1E No

AM-1M50A02 VC2 RBSVS Wa te r Ch i l l e r "3A" Amps Class 1E Class 1E No

1M50-T10698 VC2 RBSVS Chilled Water System "B" Temperature Class 1E Class 1E No

AM-1M50B02 VC2 RBSVS Wa ter Chi l ler "3B" Amps Class 1C Class IE No

AM-1M50CO2 VC2 RBSVS Water Chillor "4A" Amps Class 1E Class 1E No

AM-1M50D02 VC2 RBSVS Wate r Chi l ler "4B" Amps Class 1E Class 1E No

1 P41- P1001 A MCB Service Water lleader "A" Pressure Non-Class IE Non-Class 1C No

I P41-P 1001 B MCB Service Water lleader "B" Pressure Non-Class 1E Non-Class 1E No

AM-1P41A10 MCB Service Water Pump "A" Amps Non-Class 1E Class 1E No -

AM-1P41B10 MCB . Service Water Pump "B" Amps Non-Class 1E Class 1E No

AM-1P41C10 MCB Service Water Pump "C" Amps Non-Class 1E Class 1E No

AM-1P41010 MCB Service Water Pump "D" Amps Non-Class 1E Class 1E No

Non-Class IE Non-Class 1E NoIP42-Pl002A MCB RBCLCW Pump Header Pressure
,

1 P42-P 1002B MCB RBCLCW Pump Header Pressure Non-Class 1E Non-Class 14 No

IP42-T1201A MXP Dry Well Cooler Outlet Temperature Non-Class IE Non-Class 1E No

1P42-T1201B MXP D ry We l l Cooler Outlet Temperature Non-Class 1E Non-Class IE No

M-1P50A02 MCB . instrument and Service Ai r Compressor "A" Amps Non-Class 1E Non-Class 1E No

AM-1P50B02 MCB Instrument and Service Air Compressor "B" Amps Non-Class 1E Non-Class 1E No

AM-1P50C02 MCB Instrument and Service Air Compressor "C" Amps Non-Class 1E Non-Class 1E No

1P50-Pl001 MCB Compressed Ai r header Pressure Non-Class 1E Non-Class 1E No

1P50-Pl002 MCB Instrument Air Header Pressure Non-Class 1E Non-Class 1E No

1P50-Pl116A MXP - Accumulator Header Pressure Class 1E Class 1E Yes N.R.

1 P50-P11168 MXP Accumulator Header Pressure Class 1E Class 1E Yes N.R.

5 or 7
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TABLE 223.90-5 (CONT'D)

Required 1.E.
Motor T ransduce r Safe Reco rde r

gotgr Location Se rvice Power Eover Shutdown Back-up
4.

1T46-P1020 VC2 Reactor Building Veat Exhaust Air Flow Non-Class 1E Non-Class 1E No

1T46-P01003A VC2 RBSVS fil ter Tra in "A" Di rrerontia l Pressu re Class IE Class IE No

1T46-Ml002A VC2 RBSVS Fi l te r T ra in "A" Mo,lsturo Class 1E Class 1E No

IT46-PD1003B VC2 RBSVS Filter Train "B" Dirrorential Pressure Class 1E Class 1E No

1T16-Ml002B VC2 RBSVS F i l te r T ra i n "B" Mo i s tu re Class 1E Class 1E No

1A41-T1008A VC1 Spaco Temperaturo - Screonwell Pump House Class 1E Class 1E No

In41-T1008B VC1 Spaco Temperaturo - Screenwell Pump House Class 1E Class 1E No-

1M41-Tl001A VC1 Space Temperature t mergency Switchgear Class 1E Class 1E No
Room No. 1

In41-Tl0018 VC1 Space Temperature - Emergency Switchgear Class 1E Class 1E No
Room No. 1

! 1X41-Tl002A VC1 Space Temperature - Emergency Switchgear Class 1E Class 1E No .

Room No. 24

1X41-Tl0028 VC1 Space Temperaturo - Emergency Switchgea r Class 1E Class 1E No
Room No. 2

I1M41-Tl003A VC1 Space Temperature - Emergency Switchgear Class 1E Class 1E No
Room No. 3

1M41-Tl003B VC1 Spaco Temperature - Emergency Switchgear Class 1E Class 1E No-
Room No. 3

In41-Tl004A VC1 Space Temperature - Relay Room Temperature Class 1E Class 1E No

1X41-T1004B VC1 Space Temperature - Relay Room Toeperature Class IE Class 1E No

1X41-Tl007A VC1 Space Tempera ture - Ba tte ry Room "A" Class 1E Class 1E No

1X41-T10078 VC1 Space Temperature - Ba tte ry Room "B" Class 1E Class 1E No
1

1X41-T1007C VC1 Space Temperature - Ba tte ry Room "C" Class 1E Class IE No

1X41-Tl006A VC1 Space Temperature - Chiller Equipment Room Class 1E Class 1E No

'
1X41-T1006B VC1 Space Temperature - Chiller Equipment Room Class 1E Class 1E No

1X41-T1005A VC1 Space Temperature - HVAC Equipment Room Class 1E Class 1E No

1X41-T1005B VC1 Space Temperature - HVAC Equipment Room Class 1E Class 1E No

6 of 7
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. TABLE 223.90-5 (CONT'D)
Required I.E. I

Moto r T ransduce r Safe Reco rde r
Metar Location Se rvice ' Powe r Power Shutdown Back-up

1X41-TIOO9# VC1 Space Temperature - Computer Room Class 1E Class 1E No

k[1X41-Tl0098 VC1 Space Temperature - Computer Room Class 1E Class 1E No

!
1X60-T1001A VC1 Space Temperature - Diesel Generator Room 101 Class 1E Class 1E No

t
*

1X60-Tl0018 VC1 Space Temperature - Diesel Cenerator Room 102 Class 1E Class IE No ;
t

1X60-T1001C VC1 Space Temperature - Diesel Cencrator Room 103 Class 1E Class 1E No .

T

1X61-FIOO2A VC1 Outdoor Air Inlet Flow Class 1E Class 1E No i
f

1X61-Pl0028 VC1 Outdoor Air inlet Flow Class 1E Class 1E No

NOTES:

1. Systems required for safe shutdown: B21, C41, C61, Ell, E21, E41, E51, M43, M50, P41, P42, P50, T46, X41, X60, X61.
-

- {ADDITIONAL METERS

1P41*FI 146A B RBCLCW lix Svce Wtr Outlet Flow (A) Class .1E Class 1E Yes NR- ,

1P41*F11468 B RBCLCW Hx Svce Wtr OutIct Flow (B) Class 1E Class 1E Yes NR

1P41*Fl149A B RitR lix Svce Wtr Outlet Flow (A) Class 1E Class 1E Yes NR

1P41*Fl1498 B RilR lix Svce Wtr Outlet Flov (B) Class 1E Class 1E Yes NR

1P41* Pol 150A B Svce Wt r Pmp "A" St ra iner d P Class 1E Class 1E Yes NR

1P41*PDI1508 B Svce Wt r Pmp "B" St ra ino r d P Class 1E Class TE Yes NR

1P41*PDilbOC B Svec Wt r Pmp "C' Stra ino r d P Class 1E Class 1E Yes NR

1 P41 * PD l 1500 R SVCE Wtr Pmp "C" Strainora P Class 1E Class 1E Yes NR

1P41*PNiv34A B RilR lix A Svco Wtr Outlet VV position Clasg 1E Class 1E Yes NC 1
'

1P41*PNIO348 B RilR lix B Svco Wtr OuClot VV Position Class 1E Class 1E Yes NR

1P41*PNIO37A B RilCLCW lix A Svco Wtr Outlet VV Position Class 1E Class 1E Yes NR

1P41*PN1037B B RisCLCW lix B svco Wtr Outict VV Position Class 1E Class 1E Yes NR

1P11-L1002 B Cond Stg Tk Level Non-Class 1E Non-Class 1E No

1B21*Ll004 602 Reactor Levol Class 1E Class IE Yes NR

1821*PIOG4 602 Reactor Pressure Class 1E Class 1E Yos 'NR
.

*;
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Electrical One-Line Diagrams for Outstanding Issue
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Shoreham Outstanding SER Issue #50
Low and/or Degraded Grid Voltage Conditioq

Request 223.87 '(Revised Response)

It has come to our attention that some applicants did not intend
to conduct confirmatory tests of some distribution systems and
transformers supplying power to vital buses as required by i

Position-3 of Regulatory Guido 1.68, and more specifically by Part
4 of the staff position on degraded grid voltage (applied to all .
plants in licensing review by the Power' Systems Branch-since 1976).
Part 4 of the degraded grid voltage position states as follovs:

"4. The voltage levels at the safety-related buses should be
optimized for the full load and minimum load conditions
that are expected throughout the anticipated range of
voltage variations of the offsite power source by
appropriate adjustment of the voltage tap settings of
the intervening transformers. We require that the
adequacy of the design in this regard be verified by~
actual measurement and by correlation of measured values
with analysis results. Provide a description of the
method for making this verification; before initial
reactor power operation, provide the documentation

'

required to establish that this verification has been
accomplished."

Your test description in FSAR Chapter 14 does not'contain suffi-
cient detail for us to determine if you intend to conduct such a
test. It is our position that confirmatory tests of all vital
buses must be conducted including all sources of power supplies
to the buses. Modify your test description to indicate that this
testing will be conducted in accordance with Regulatory Guide 1.68
and the above cited position.

Response:

The adequacy of the design of the 4160, 480 and 120 V safety
distribution systems, including power and co' trol circuits, shall
be verified in concept by actual measurement of selected voltages
and loads. Also a correlation of measured values with analytical
results will be used to confirm that the voltage levels at the
safety-related buses have been optiimized for the full load and
minimum load conditions that are expected throughout the anticipated
range of voltage variations of the offsite power source with the
selected taps on the intervening transformers. Docurantation will
be available when the tests are complete. These tOsts will be per-
formed prior to fuel load.

The test will be run according to the following:

r_.- _ . _ __ _ _ _ _ _ _ _ __ ,
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Electrical System Verification Specific Checkout and Initial
Operation Test

Objective

To demonstrate the capability of the-offsite sources to supply.
power to the safety-related buses at full load and minimum load
throughout the anticipated range of voltage variations of the
offsite power source by correlation of measured values with
analytical results.

.

.

Prerequisites

1. The applicaole general prerequisites, as listed in FSAR
Section 14.1,3.4, will be met.

2. The appropriate sections of the 4KV, 480V, and 120 V ac
power distribution system necessary to this test will be
operational.

3. Sufficient loads available for loading of system. Suffi-
cient vill be deemed to be when 30% of the connected load
is available.

Test Method

(1) The adequacy of the design in regard to safety-related bus
voltage levels will be verified by actual measurement and
by correlation of measured values with analysis results.
The verification and test will be performed prior to initial
reactor operation on all sourc es of offsite power by:,

(a) loading the station distribution buses, including all
Class IE buses down to the 120/240 volt level, to at
least 30%, of their total connected load,

|

(b) recording the existing grid and Class IE bus voltages
down to the 120/240 volt level, to steady state

i conditions and during the starting of both a large Class
IE and non-Class IE motor (not concurrently);

| Note: To minimize the number of instrument locations,
the bue voltages and loading need only be recorded
on that string of buses which previously showed
the lowest analyzed voltages.

i (c) using the same analytical techniques and assumptions as
used in the previous voltage analyses, and the measured'

existing grid voltage and loading conditions recorded
during conduct of the test, derive a new set of analyti-
cal values for the Class IE bus voltages down to the
120/240 volt level;

__

8

s

_
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Acceptance Criteria

! 1. With good correlation between the analytical results and
the test result, the test. verification requirement will
be met.

~

4

2. In. general the test results should not be more than 2%
lower than the analytical results; however, the difference
between the two,when substracted from the voltage levels
determined in the original analyses,should not be less
than the Class IE equipment minimum voltage limits. The
above tests will be performed prior to fuel loading with
the results verified by NRC Division of Inspection and
Enforcement.

:

T

'
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Shoreham Outstanding SER Issue #51
Fracture Toughness of Steam Line

Request 121.40:

The applicant's response to Q 121.25 (FSAR Rev. 18-June 1980, states
that main steam line piping was procured to the requirements of 1967 ,

ANSI B 31.1 which did not require toughness testing. Because portions
of the main steam line are part of the reactor coolant boundary, the
applicant must provide information to demonstrate compliance with
the fracture toughness requirements of Appendix G, 10 CFR Part 50
for the main steam line piping, including the process piping within
the main steam penetrations.

Response:

NSSS Scope The applicant's response to the NSSS scope of this out-
standing issue is currently under development and will be submitted
to the NRC with our May 27, 1981 submittal.

BOP Scope Process Piping Within the Main Steam Penetrations

The process piping within the main steam penetrations up to the out-
board MSIV meets the fracture toughness requirements of N-330 of the
1968 ASME Section III Code, through Summer 1969 Addenda. The require-
ments outlined in this edition are in compliance for the thickness
used with those specified by NB-2300 of the 1971 ASME Section III Code,
through Winter 1972 Addenda, as required by Appendix G of 10 CFR
Part 50.

The process piping beyond the outboard MSIV up to the turbine stop
valve is Code Class 2 and was procured to the requirements of the
1971 ASME Section III Code, through Winter 1972 Addenda, as specified
by Subsection NC, f.or which no impact testing is required.

The fracture toughness requirements of the outboard isolation valve
will be provided with our NSSS Scope response to SER open item No. 38,
which will be provided with our May 27, 1981 submittal.

%
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Shorcham outstanding Issue #51
Feedwater Line Materials

Request 121.41:

The Applicant's response to Q 121.25 (FSAR Rev. 18-June 1980) did
not address compliance with the fracture toughness requirements
of Appendix G, 10 CFR Part 50 for the feedwater system materials
which are classified Quality Group A/ASME Code Class 1 and are
part of the reactor coolant pressure boundary. The Applicant must

'
provide information to demonstrate that the fracture toughness
of those materials in the feedwater system that are part of the
reactor coolant pressure boundary is in compliance with the require-
ments of Appendix G to 10 CFR Part 50.

Response:

The feedwater system reactor pressure boundary materials inside
the primary containment from the reactor vessel nozzle to the
inboard isolation valve were procured to the requirements of the
1971 ASME III Subsection NB, through Winter 1972 Addenda, which
is in compliance with the fracture toughness requirements of
Appendix G of 10CFR part 50.

The feedwater system reactor pressure boundary materials between
the containment isolation valves have fracture toughness,

requirements in accordance with N-330 of the 1968 ASME Section
III Codc, through Summer 1969 Addenda. The requirements outlined
in this code edition are identical to those specified by NB-2300
of the 1971 ASME Section III Code, through Winter 1972 Addenda,
as required by Appendix G of 10CFR50.

The feedwater system materials beyond the outboard isolation
valve,up to and including the outboard high integrity motor
operated check valve,were procured to the requirements of the
1971 ASME Subsection NB, through Winter 1972 Addenda, which is
in compliance with the fracture toughness requirements of Appendix
G of 10CFR part 50.

-
-

_

To ensure compliance with GDC 51, ferritic materials used in the
reactor containment pressure boundary were procured to the re-

,

quirements of ASME Section III. Where recuired by this code,
|

impact testing at OOF or lower uas performed on these materials, I

and has been verified by naterial documentation review.

.

. _ . . _ . . . , . - _ _ _ . . ._ ._ __..m. .t y
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Shoreham Outsbanding SER Issue #56
Financial Qualification

.

Request 1.a.

Indicate the estimated annual cost by-year to operate each unit
'

of the subject facility for the first seven full-years of each
'

unit's commercial operation. The types of costs' included in
the estimates should be indicated.and include (but not necessarily
be limited to) operation and maintenance expense (with fuel costs
shown separately), depreciation, taxes and a reasonable return
on investment. (Enclosed is a form which should be used for each
year of the seven year period.)

,

Indicate the projected plant capacity factor (in percent) for'
,

each unit during.each of the seven years. Provide separate esti-
mates using 50 percent and 60 percent plant capacity factors.

Response 1.a.
,

See the attached forms for the' response to question 1.a. using'

projected plant capacity factors of 50%'for the first seven full '

years of Shoreham's commercial operation and 60% for the years
1987 through 1989. The requested separate estimates using a
projected plant capacity factor of 60% for the years 1983 through
1986 were submitted to the NRC via SNRC-561 dated April 30. 1981.

.

b

1

|

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



.

. .

ATTACIDIENT FOR ITEM NO. 1 0- ~

ESTIMATED A:EIUAL COST OF OPERATING NUCLEAR GENERATING

UNIT: SliOREllAM NUCLEAR POUER Si'ATION, UNIT NO. 1

FOR Tile CALENDAR YEAR 19 83

(thousands of dollars)
Operation and maintenance execnses .
Huclear Power Generation
~ Juclear fuel expense (plant factor 5_07._ ..............$ 44,100

O ther opera ting expens es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 .12 2
Maintenance expenses .................................. 5.736- ..

Total Nuclear Power Generation............. 65,008

Transmission expenses.................................... 150

Administrative and general expenses

Property and liability inaurance....................... 4,137
Other A.& G. expenses.................................. 3,345

To t.al A. & G. expenses............................ 7,482

TOTAL O&M EXPE:1SES...............................__72,640

:

Depreciation expense....................................... 67,142

Taxes other than income taxes

Property taxes........................................... 35,000
0ther.................................................... z/,ziu

Total taxes other than income taxes.............. 69, 91 n

~7come taxes - Federal .................................... 97.004
!

_

j Income taxes - Other ......................................

Deferred income taxes - net 58,208...............................

!" Investment tax credit adjustments - net (1,100)...................

Return (rate of return: 13. 7 ?.) ........................ 294,4344

1

TOTAL A l.iUAL COST OF OPERATIOJ $ 650,538
|
!

l
i

-L_ ._ _
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ATTACIIMENT FOR ITEM NO. 1.a.

ESTIMATED ANNUAL COST OF OPERATIJG NUCLEAR GENERATING

UNIT: S110REllAM NUCLEAR POWER STATION, UNNT NO. 1

FOR TIC CALENDAR YEAR 1984

(thousands of dollars)
Operation and maintenance expenses

,

Huclear Power Generation
Nuclear fuel expense (plant factor 507. ..............$ 41,000

.,' O ther op era ting exp ens es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21. 43 Z
Maintenance expenses................................... 16,136

Total Nuclear Power Generation............. 78,638

Transmission expenses.................................... 160

Administrative and general expenses.

Property and liability insurance....................... 5,038
; Other A.& G. expenses.................................. 6.022

Total A.& G. expenses............................. 11 060

TOTAL OLM EXPENSES.........'...................... 89. ass

'

Depreciation expense....................................... 67.142

Taxes other than income taxes,

Property taxes........................................... 37.600
0ther.................................................... 26.000

Total taxes other than income taxes.............. 63.600

Income taxes - Federal .................................... 74.776
Income taxes - Other ......................................

-

Deferred income taxes - net 22.216...............................

| Investment tax credit adjustments - net .......'............_(1.400).

Return (rate of return: 13.7 %) ........................ 287,965

| TOTAL AJJUAL COST OF OPERATIOJ O 604,157

|
!

|___m.. - ., _ _ ,
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ATTACIDIENT FOR ITEi1 NO. 1.a.

- ESTIMATED ANNUAL COST OF OPERAT'dG NUCLEAR GENERATIUG

UNIT: S110RElIAM NUCLEAR POUER STATION, UNIT NO. 1

FOR TIIE CALENDAR YEAR 19 85

(thousands of dollars)

Operatf.on and maintenance exncnses ,

Huclear Power Generacion
Nuclear fuct expense (plant factor 50%_ ..............$ 36,100

Other operating expenses............................... 20.019
Maintenance expenses................................... 11.882

Total Nuclear Power Generation............. 68,001

Transmission expenses.................................... 170

Administrative and general expenses

Property and liability insurance....................... 5.418
Other A.& G. expenses.................................. 5,080

Total A.& G. expenses............................ 10.493

TOTAL O&M EXPENSES..............................._78.669 _. -

Depreciation expense....................................... 67.142

Taxes other than income taxes 1

Property taxes...........................................,40,400
0ther................................ 24.239. . . . . ..............

Total taxes other than income taxes.............. 64.639

Income taxes - Federal .................................... 88.343

Income taxes - 0ther.......................................
-

Deferred income taxes - net 22.216...............................

Investment tax credit adjustments - net (1.800). . . . . ...............

Return (rate of return: 13.7 %) ........................ 278.3064

0 597,515TOTAL AJJUAL COST OF OPERATIOJ
.

i

i
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ATTACIDICNT FOR ITEM NO. 1.a.

ESTIMATED AIP.iUAL COST OF OPERATING NUCLEAR GENERATING

UNIT: SHOREILUi NUCLEAR POUER STATION, UNIT NO. 1

FOR TIIE CALE:iDAR YEAR 19 86

(thousands of dollars)
Operation and maintenance exocnses ,

iluclear Power Generation
Nuclear fuel expense (plant factor 507.............. 4 37,300
Other operating expenses............................... 20.110
Maintenance expenses.. ................................ 12,633.

Total Nuclear Power Generation............. 70.593

Transmission expenses.................................... 180

Administrative and general expenses

Property and liability insurance....................... 5,717
Other A.& G. expenses.................................. 5,24d

Total A.& G. cxpenses..... ...................... 10.965

TOTAL 06b1 EXPENSES............................... 81,738

Depreciation expense....................................... 67,142

Taxes other than income taxes

Property taxes........................................... 43,500
0ther.................................................... 25,939

Total taxes other than income taxes.............. 69.439

| Income taxes - Federal .................................... 100.225
I

Income taxes - Other ......................................
-

'

Deferr2d income taxes - net 22,216................. .............

'

Investment tax credit adjustments - net (1,800)...................

Return (rate of return. 13.7 ;) ........................ 269,112

TOTAL A.lJUAL COST OF OPERATIOJ S 608,072

I

|

|
|

e
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ATTACICIENT FOR ITEM NO. 1.a,
,

ESTIMATED A'EIUAL COST OF OPERATIJG NUCLEAR GENERATING

UJIT: SHOREllAM JUCLEAR POUER STATION, UNIT NO. 1

FOR THE CALENDAR YEAR 19 87

(thousands of dollars)
Operation and maintenance exnenses '
duelear Power Generacion
~ Nuclear fuel expense (plant factor 507. ..............$ 41,700
Other operating expenses............... ..............._21.397
Maintenance expenses................................... 13.494

Total Nuclear Power Generation............. 76,591

Transmission expenses.................................... 140

Administrative and general exnenses

Property and liability insurance....................... 5,873
Other A.& G. expenses.................................. 5.534

Total A.& G. expenses............................ 11.457
~

TOTAL OLM EXPE3SES............................... 88.238

Depreciation expense....................................... 67,142

Taxes other than income taxes

| Property taxes........................................... 46,700
0ther.................................................... 26.805

i Total taxes other than income taxes.............. 73.505
t

! Income taxes - Federal .................................... 109.439
, _

! Income taxes , Other ......................................

| Deferred income taxes - net 22.216...............................

[ Investment tax credit adjustments - net .......'............ (1.800)
|

Return (rate of return: 13.7 %) ........................ 259.790

hTOTAL A.idUAL COST OF OPZRATIOJ 618.530
|
|
,

1

I

l

|

I

I
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ATTACHMENT FOR ITEM N0; 1.a.

._

ESTniATED A'ETUltL COST OF OPERATING NUCLEAR GENERATING

UNIT: SHOREHA11 NUCLEAR POWER STATION, UNIT NO. 1

FOR THE CALENDAR YEAR 19 33

(thousands of dollars)

Operat!.on and maintenance exuenses ,

iluclear Pouer Generation
Nuclear fuel expense (plant factor 5_07._ . . . . . . . . . . . . . . .$ 4 5 . 9 0 0
Other operating expenses............... ............... 22.744

Maintenance expenses................................... 14.344
Total Nuclear Power Generation............. 82,288

Transmission expenses.................................... 200

Administrative and general expenses

Property and liability insurance....................... 5,915
5.920Other A.& G. expenses..................................

Total A.& G. expenses............................ 11.835

TOTAL OEM EXPENSES............................... 94.323
.

Depreciation expense....................................... 67,142

Texes other than income taxes

Property taxes........................................... 49,700

0ther.................................................... 25,/a6

Total taxes other than income taxes.............. 75.486

Income taxes - Fedcral .................................... 117,173
~

Income taxes - Other ......................................

22,216Deferred income taxes - net ...............................

Investment tax credit adjustments - net (1,800)...................

Return (rate of return: 13. 7 %) ........................ 250,531

$ 625,071TOTAL AliUAL COST OF OPERATIOil

-- - - - . - . , _. ,
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ATTACIDIENT FOR ITEM NO. 1.a.

ESTIMATED A'INUAL COST OF OPERATING NUCLEAR GENERATING

UNIT: SHOREHAli HUCLEAR POWER STATION, UNIT NO. 1

FOR THE CALENDAR YEAR 19 89

(thousands of dollars)-

Operation and maintenance exoctses .

.;uclear Power Generation
Nuclear ruel expense (plant factor 50% ..............$ 50,600

O th e r o p e ra tin g e xp ens es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 ,17 3
Maintenance expenses.................................. 15,248*

Total Nuclear Power Generation............ 90,026

Transmission expenses.................................... 91 n

Administrative and general expenses

Property and liability insurance....................... 6.156
Other A.& G. expenses.................................. 61304

Total A.& G. expenses............................ 12'460.

TOTAL OEM EXPENSES............................... 102.696
.

Depreciation expense....................................... 67,142

Taxes other than income taxes

Property taxes........................................... 53,000

0ther.................................................... 27,811

Total taxes other than income taxes.............. 80,811

Income taxes - Federal .................................... 123,340
-

Income taxes - Other ......................................

Deferred income taxes - net 22,216...............................
- .

Investment tax credit adjustments - net (1,800)...................

Return (rate of return: 13.7 7.) ....................... ,241,273

$ 635,678TOTAL A.T.iUAL COST OF OPERATI0il

|

.
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ATTACIDIENT FOR ITEM NO. 1.a.

! ESTIMATED AICTUAL COST OF OPERATING JUCLEAR GENERATING

UNIT: SHOREHAM HUCLEAR POWER STATION, UNIT NO. 1
1

FOR THE CALENDAR YEAR 1937l

j (thousands of dollars)
! .

Operation and maintenance expenses
duclear Power Generation
~ Nuclear fuel expense (plant factor 60% ..............$ 50,100

O ther op era ting e xp ens es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21. f> /~

Maintenance expenses.................................. 13.494
Total Nuclear Power Generation............ 84.991

| Transmission expenses.................................... 190
(
' Administrative and general expenses

[ Property and liability insurance....................... 5,873

! Other A.& G. expenses.................................. 5.534
; Total A.S G. expenses............................ 11.457
!

-

TOTAL OLM EXPE3SES.............................. 96,638

.

| Depreciation expense...................................... 67,142
1
1

Taxes other than income taxes

Property taxes.......................................... 46.700
| 0ther................................................... 26.805
| Total taxes other than income taxes.............. 73.505

I Income taxes - Federal .................................... 109.439
_

| Income taxes - Other ......................................
|

| Defarved income taxes - net .............................. 22.216
|

-

Investment tax credit adjustments - not ................... (1,800)

Return (rate of return: 13.7 ?.) ........................ 259,790

$ 626,930TOTE AJJUAL COST OF OPZRATIOJ
t

I

!
|

I
|

1
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ATTACHMENT FOR ITEM NO. 1.a.

ESTIMATED ANNUAL COST OF OPERATING NUCLEAR GENERATING

UNIT: SHOREHAM NUCLEAR POWER STATION, UNIT NO. 1

FOR THE CALENDAR YEAR 19 88

(thousands of dollars)

Operat!.on and maintenance execnses ,

duclear Power Generation
Nuclear fuel expense (plant factor 607...............$ 54.300
Other operating expenses............................... 22.744
Maintenance expenses................................... 14.344'

Total Nuclear Power Generation. . . . . . . . . . . . 91,33g
.

Transmission expenses.................................... 200

:
Administrative and general expenses

Property and liability insurance....................... 5.915
Other A.& G. expenses.................................. 5.920

Total A.& G. expenses...................,....... 11.835

TOTAL 0&M EXPENSES.......................... 3... 103.423
.

Depreciation expense....................................... 67,142'

i

Taxec other than income taxes

Property taxes.......................................... 49,700
.i

0ther................................................... 25.736
Total taxes other than income taxes............. 75.486

Income taxes - Federal .................................... 117,173
_

Income taxes - Other ......................................

( Deferred income taxes - net .............................. 22,216

! Investment tax credit adjustments - net (1,800)...................
t

|

| Return (rate of return: 13. 7 ;i,) ,,,,,,,,,,,,,.,,,,,,,,,,.250,531

h 634,171
f TOTAL A.i.iUAL COST OF OPERATIOJ
,

t .

|
|

i

|
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ATTACllME:IT FOR ITEM UO. 1.a.

ESTIMATED ANNUAL COST OF OPERATING NUCLEAR GENERATIllG
~

UNIT: SHOREHAM NUCLEAR POWER STATION, UNIT NO. 1

FOR THE CALENDA" YEAR 19 89

(thousands of dollars)
*

Operation and maintenance expenses
duclear Power Generation

Nuclear fuel expense (plant factor 60% ..............$ 60.700
Other operating expenses.............................. 24.178

.

Maintenance expenses.................................. 15.248,

Total Nuclear Power Generation............ 100,126

Transmission 5xpenses.................................... 910
,

Administrative and general expenses

Property and liability insurance....................... 6.156 .

Other A.& G. expenses.................................. 6.304
To tal A . & G . e xp en s es . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 . 4 6 0

3

TOTAL OEM EXPE3SES.............................. 112.796
.

Depreciation expense................................... ..._67,142

Taxes other than income taxes'

Property taxes.......................................... 53,_000
;

; 0ther................................................... 27,811
Total taxes other than income taxes..............[p0,811

Income taxes - Federal .................................... 123,340
_

. Income taxes - Other ......................................
I
l

i Deferred income taxes - net .............................. 22,216
> .

Investment tax credit adjustments - not (1,800)...................

Return (rate of return: 13.7 %) ........................ 241,273

$ 645,773TOTAL A.UUAL COST OF OPERATIOJ

.
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SHOREHAM SER OPEM ITEM #61
Scram Discharge Volume

SCRAM DISCHARGE

This issue is defined in an NRC report entiticd, " Safety
Concerns Associated With Pipe Break in the BWR Scram System".
General Electric has prepared a generic response in behalf of
the BWR licensees to address this issue. An evaluation of the
postulated pipe break scenario and the NRC staff recommendations ,

,

is documented in GE report NEDO-24342, GE Evaluation In Response
to NRC Request Regarding BWR Scram System Pipe Breaks. LILCO
supports the conclusions reached by GS. NEDO-24342 was trans-
mitted from GE to the NRC with an April 30, 1981 letter from Mr. G.
Sherwood to Mr. Darrell G. Eisenhut.

Response to the staff's generic concerns is summarized as fellows:

1. The postulated pipe rupture in the scram discharge volume
(SDV) is an extremely remote event. General Electric's
analysis of the probability of the sequence of events
break has been determined to be less than 2 x 10-9. pipeleading to eventual fuel damage from the postulated

This places the frequency beyond the range of occurrences
which need to be taken into account in the design of

of NEDO-24342).nuclear facilities. (See Appendiy 4

Even if the postulated SDV pipe rupture were to occur, a
number of radiation and sump clarms, as well as scram dis-
charge valve position indications, signal to the operating
staff the existence of a pipe rupture outside the primary
containment. In the event of pipe rupture in the BWR scram
discharge piping, automatic system operation would assure
adequate core cooling. Current procedures provide sufficient
guidance to the operator to depressurize the reactor. With
depressurization, the break discharge can be controlled so as
to preclude any core damage. (See Sections 7 and 8 of NEDO-24342) .j

2. The SDV piping at Shoreham has been designed, fabricated,
installed and tested in accordance with the 1971 Edition through
Winter 1972 Addenda of ASME Section III for Class 2 Components.
Documentation required by the aforementioned edition of the
Code will be available for inspection. Furthermore, the load
combinations specified for these piping systems were for full
operating temperature and pressure, yet these piping systems
are exposed to that temperature and pressure environment only
about 1% of the time. These piping systems have not exhibited
a rupture in over 360 reactor years of operation. (See Section
6 of NEDO-24342).
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SCRAM DISCHARGE - (continued)F

3. The NRC staff recommendations need not be implemented becauseL4

the' postulated sequence is of'such low' probability that
design changes are unnecessary. :Even11f'the' postulated. pipe
. rupture'should occur, current procedures provide sufficient

,

guidance to-the operators to initiate depressurization and,

isolation if necessary. Additional pumps, which-are not part'
of the emergency core cooling system, are also available to ,

4

; provide more than sufficient water even if.all the_ emergency ~
~

- p

| core cooling pumps fail to operate.- (See Sections-7 and 8 of:
| NEDO-24342)..
I

I 4. GE has reviewed th;~ applicability of.the general design-
! criteria to the scram discharge' volume system,.and conclude

that.the scram discharge volume design conforms to 10-CFRL50:
Appendix A, GDC 14, 35, 55, and 10 CFR 50.2 (v) , 10 CFR 55a:.

! .(including footnote 2), and 10 CFR 50.46. The scram discharge.

} volume design has been. reviewed by the staff on each. operating
|

- plant . licensing application as well aus the recent- LaSalle
operating. license review. (See Section 6 and Appendix D of

;

NEDO-24342). ,

'
4.

! 5. The postulated scram discharge system pipe rupture was

i '
evaluated to demonstrate compliance with 10CFR50.46. Thei

results of the evaluation showed that the peak' clad temperatures
. See Sections 7.6'and 8.5 of-(i remain well below 1700'F.

; NEDO-24342)
:

In-summary, the General Electric evaluation demonstrates.that the

| NRC postulated pipe break with the subsequent sequence of
events is such a extremely remote event it should not-be con-i

I- sidered in the design basis.of BWRs. In addition, we -have high
'

confidence that such a postulated pipe break would'not be a-
hazard.to the public.

f The GE analysis reconfirms the adequacy of the scram. system safety

| features used in boiling water reactors for more than 20 years.
It establishes that General Electric's conclusions regarding-the;.

; safety of.the boiling water reactor scram system design,.and that

|~ implementation of the recommendations of the NRC report would not
the NRC reviews and approvals of.the design, were' correct. Thus,

result in a meaningful improvement in the safety of the Shoreham
boiling water reactor.

,

L

.

;


