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RCUITS ANALYSIS

10CFRS50, Appendix R and Branch Technical Position APUSB 9.3 require
protection of saf hutdown capability to ensure thal a cas ¢ means

)

of achieving and Intaining safe shutdown condit s 1s available during

and after any postulated fire in the plant,

reviously 11lyzed a full spectrum of postulated exposure fires

LP&L pre )¢

{nvolving in-situ and transient combustibles to ensure that the necessary

systems and cor nts are available to achieve l ntain safe

shutdown regardless of the location of a plant fire, with or without the
availability of offsite power., This analysis, as documented in Appendix
9.5A of FSAR Subsection 9.5.1, was evaluated and found satisfactory in

the Waterford-3 Safety Evaluation Report (NUREG 0787) as supplemented.
. P Pl

During the week of April 9-13, 1984, the NRC conducted a Fire Protectiom
Audit at Waterford-3. This included a review of the originally submitted
associated circuit analysis. The NRC defines associated circuits as
those which have a common power scurce with safe shutdown equipment, a
commen enclosure with safe shutdown equipment, or whose spurious
operation would adversely affect the shutdown capability. During the
audit, the NRC indicated that they did not concur with the previously
approved FSAR assumptions in regard to the last category of associated
circuits. As a result, LP&L committed to perform an analysis to consider
the effects of fire-induced spurious maloperations. The analysis was to
be plant-wide and was to include the effect of a total Control Room

fire. Any corrective actions required as a result of this analysis are
to be completed prior to start-up following the first refueling outage as

agreed upon at the LP&L/NRR meeting in Bethesda, MD on May 2, 1984.

This report addresses the concerns raised by the Fire Protection Audit on

associated circuits. The report is discussed in four sections:

1) The Associated Circuits Analysis, which contains the overall
approach and information common to all the postulated fire

conditions,




2) The Individual Plant Fire Areas,
3) The Isolation Panel, and

The Control Room/Cable Vault,

1.2 PURPOSE

To identify circuits whose fire-induced maloperation can cause safe

shutdown equipment or non-safe shutdown equipment to mal function such

that safe plant shutdown could be adversely affected.

1.3 SCOPE

The Associated Circuits Analysis shall evaluate the effects of spurious
signals (i.e., hot shorts, open circuits or shérts to ground) on the
operation of systems/equipment/components required to achieve and
maintain safe shutdown conditions. The following items shall be

considered within the scope of this analysis:

1) All systems/equipment/components required to maintain hot

standby conditions;

All systems/equipment/components required to achieve and

maintain cold shutdown conditions;

All systems/equipment/components not required for safe shutdown
but whose circuits when subjected to a fire induced maloperation

may affect the operation of safe shutdown equipment.
The Reactor Coolant Pressure Boundary components which provide a high
pressure/low pressure interface bounda iave been previously analyzed

and are discussed in Appendix 9.5A of FSAR Subsection 9.5.1 and are not

within the scope of this report.

1.4 DEFINITIONS

) I | Maloperation

The failure of a component to perform its proper function due to hot

ghorts, open circuits or shorts to ground induced by a fire.




1.4.2 Spur fous Actuation

The postulated fire-induced maloperation of a co nent,

po

1.4.3 Hot Standby

A plant operational mode, as defined by the Technical Specifica
r » s i

where the reactivity condition (Keff) is less than 0.99; the per

rated thermal power (excluding decay heat) is equal to zero; a
average reactor coolant temperature is greater than or equal to 350

(Mode 3).

A plant operational mode, as defined by the Technical Specifications,
where the reactivity condition (Keff) {s less than 0.99; the percent of
rated thermal power (excluding de ) 1s equal to zero; and the
average reactor coolant temperature is less than or equal to 200°F

(Mode 5).
1-4.5 _F.X.;.'\k:",l r{!‘t‘))f{ﬂtﬁ

A circuit which is not protected in accordance with the requirements of

Subsection 1I11.G.2 of Appendix R to 10CFRS50.
1.5 DISCUSSION
1.5.1 Assumptions
The following assumptions have been applied to the Associated Circuits
Analysis; a description of more limiting assumptions specific to the
individual analyses 1s provided in the appropriate sections of this
report.

1. No single active failures occur;

r No other plant accidents are assumed to occur except as

precipitated by the postulated fire;
3
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selected equipment replacement (e.g., valve, pump, control

switch, instrument, etc.) shall be considered acceptable if the

eplacement can be accomplished within appropriate time
inte. The above repairs must be achievable prior to the

operation causing an unrecoverable plant condition;
11 operation of cold shutdown equipment, where available, 1is
ed possible since the postulated fire is as umed to be

{inguished prior to commencement of COLD SHUTDOWN;

lication of stray three phase voltage to a damaged three

e feeder is considered a noncredible event.

train of equipment necessary to achieve HOT STANDBY has been

tected or relocated, as identified in the Safe Shutdown

1

\alysis, so that it is free of fire damage by a single fire.
tx‘h

The analysis i{s performed such that the following performance goals are

met when a fire is postulated concurrent with the availability or

navailability of off-site power:

(1) Rea Reactivity Control

Coolant System (RCS) Inventory Control

Reactor Coolant Pressure Control

Reactor Heat Removal

Process Monitoring

Supporting Functions

Reactor Reactivity Control

In accordance with the technical specifications, the reactor reactivity

control function will provide sufficient shutdown margin to ensure that:




. The reactor can be made subcritical from all operating

\lri}‘.':'{-l”q'
‘ The reactivity tr fents sociated with postulated accident
conditlons are controilable within acceptable limits, and
. The reactor will !} ilutained sufficiently subcritical to
preclude inadvertent {cality in the shutdown condition.
The two means of reactivity control are control rods and soluble boron
iition from the Refuelf Water St .o Pool (RWSP) or the Boric Acid
Make ip Tanks (BAMTs) 1 he cl Ing k'rl(h.
L3252 Reactor Coolant System Inventory Control

The reactor coolant system inventory control function will ensure that
sufficient make-up Inventory is provided for:

1

. Reactor aint. system fluid losses due to reactor coolant

system leakage as allowed by the technical specifications,

» Pressurizer heat losses, and

] Shrinkage of the r tor coolant inventory during cooldown.
Adequate performance of this function can be accomplished by maintaining
reactor coolant level within the pressurizer. Make-up inventory is

| provided from the RWSP or the BAMTs through the charging system.

2:5.8:3 Reactor Coolant Pressure Control

;

Reactor coolant pressure control ensures that (1) reactor coolant system
{ntegrity is maintained by preventing overpressurization, (2) fuel
cladding integrity is protected by restricting cooldown to within the
nucleate boiling region and (3) sufficient sub-cooling margin is provided

to prevent void formation within the reactor vessel.




RCS pressure can he maintained by controll« | ener

surizer heaters or by controlled use of the «
Pre ssurizatio f he RCS is ‘l vente«
After d« uriz ion, when the RCS
tem (SDCS), overpressure pt
ilves, RCS pressure-t.
noldown. Adequate su! gin is
controlling the cooldown rate using the RCS

instrumentation, and by g RCS

’.t F"" ."'{1

The reactor heat oval function is capable of transferring fission

product decay heat from the reactor core at a rate such that specified

acceptable fuel design limits and design conditions of the reactor
coolant pressure boundary are not exceeded, Following a reactor trip
with an assumed loss of off-site power, decay heat is initlally removed
by natural circulation of the RCS, heat transfer to the main steam system
through the steam generators, and operation of the main steam Atmospheric
Dump Valves (ADVs). The emergency feedwater system (EFW) will supply
feedwater to the steam generators. Feedwater may be supplied to the
steam generators by the motor-driven emergency feed punp or by the rsteam

turbine-driven emergency feed pump.

After cooldown to shutdown entry conditions, the Shutdown Cooling System
(SDCS) 1is used to establish long-term core cooling by rejecting RCS decay

heat through the SDCS heat exchangers.

1.5.2.5 Process Monitoring

The process monitoring function is capable of providing direct readings
of those plant process variables necessary for plant operators to perform

and/or control the previously identified functions.

Various process monitoring functions are available to achiieve and
maintain the reactor coolant make-up, pressure control and decay heat
removal functions adequately. Maintenance of Hot Standby requires that

7




pressurizer level and RCS pressure
temperature is maintained during liot
via steam generators and maln steam
mode of operation, the difference bet

>

range temperatures (T, - orovides a
i h TC) I

circulation condition.

RCS pressure is maintained by monitoring 5 - and hot-1

temperature (Tr) {nstrumentation and by r 13 rol of the
4

pressurizer heaters. Maintenance of
mitoring pressurizer level instrum

charging flow.

ce of Hot Standby also requires the control of the se« lary
system to compensate for variations im the primary system performance.
Steam generator level and pressure are avallable to ensure adequate
monitoring of controlled decay heat removal. Steam generator level
achieved by regulation of EFW system flow, based on steam generator
3

indication. Steam generator pressure 1s monitored by controlled

manipulation of secondary system pressure.

The transition from HOT STANDBY to COLD SHUTDOWN can use the

{nstrumentation discussed above.

1.9.2.6 Support Functions

The systems and equipment used to perform the above functions require
miscellaneous supporting functions such as process cooling and ac/dc
power, For the purpose of the fire scenarios, the various systems

.quired to provide support to safe shutdown equipment or systems include:

The emergency power systems, including the diesel generator

system and subsysters,

The Component Cool!ng Water System, and

The HVAC systems for areas containing safe sautdown equipment.

8




1.5.3 Methodology

The Assoclated Circuits Analysis (ACA) was performed utilizing a

}

multi-discipline approach identifying all individual component: which

¢

{nterface with or are integral to essentlal systems required for

. s L Q 1 } >
shutdown on a fire area by fire area basis., All plant syst« whether

classified as non-safety related or safety related, interfacing with
either Safety Train A, B or A/B, are within the scope of this review,
|

Plant svstems and individual components are identified as follows:

&

Essential to achiev ind/or raintain safe shutdown (E)

ntial but can have an effect on safe shutdown
of a spurious actuation or maloperation (NE*)

.essential having no effect at all on safe shutdown (NE).

o

Fach essential (E) system and each non-essential (NE*) system is analyzed

component by component to determine what effect each component can have
on an essential system or train. Table 1.5-1 identifies plant systems as
E, NE* or NE. Table 1.5-2 {temizes all the E and NE* components
considered in this analysis. This Table 1.5-2 lists the equipment that
can be used to meet the performance goals discussed in Subsection 1.5.2;
NE* components are labelled as essential; support functions are listed

for each component and both are treated as essential.

If component maloperation or spurious actuation can be Jemonstrated to
have no effect on safe shutdown capability, it is documented as such and
no further action is required. However, if this cannot be demonstrated,
investigation into related circuitry and cabling commences. P lated
circuitry shall be identified to determine which cables can or cannot
cause a spurious actuation or maloperation of the components when
analyzed for a hot short, open circuit, and a short-to-ground, Cables
that are fire-protected or those that are in the fire zone that have been
determined not to be capable of causing a maloperation are appropriately
documented and no further action is necessary. Those cables that can
cause a component maloperation are then analyzed as discussed in Sections
2.0, 3.0, and 4.0, to determine if any postulated fire condition can

cause a loss of safe shutdown capability.




2.0  ASSOCIATED CIRCUITS ANALYSIS - INDIVIDUAL PLANT FIRE AREAS

2.1 IDENTIFICATION OF EQUIPMENT

The systems identified as needed for safe shutdown performance goals are
reviewed for E, NE*, and NE components. The interface between safe
shutdown systems and the balance of the plant systems is also reviewed
for E, NE*, and NE components. The spurious actuatiom of each identified
component is postulated individually and its effect on safe shutdown
analyzed. This review is documented as a Failure Modes and Effects

Analysis. A sample of this analysis is documented as Attachment A-1l.

2.2 DETERMINATION OF ESSENTIAL CABLES

Any component identified as E or NE* is analyzed to determine which
cables may cause a spurious actuation of the component. The routings of
these cables are then identified to determine the fire areas that these
cables traverse, Fire protected segments (i.e., wrapped) of these cables
are also identified. A sample of cable identification and dispositioning

is documented in Attachment A-2.

2.3 DETERMINATION IF A SINCLE FIRE CAN CAUSE A LOSS OF SAFE SHUTDOWN
CAPABILITY

The effects of fire-induced component and circuitry failures on system
function and on cverall safe shutdown capability is propagated using
fault-tree logic models., The fault-tree logic models are based on
structured modeling techniques an< information sorting capabilities that
Boolean logic models offer. The logic wodels include safe shutdown
systems, HVAC systems, electric power systems, component cooling water
systems, essential chilled water systexs and differentiates between hot

standby and cold shutdown equipment.

The fault-tree logic models are develrped in three stages: (1) Component
(3) the Master Fault Tree.

(&9

Fault Trees, (2) System Fault Trees, an

Component Fault Trees are identified for each E and NE* component.

Failure of each component to ac ieve its required safe shutdown state

following a fire condition in the plant is the component fault-tree's top
10
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3.0 ASSOCIATED CIRCUITS ANALYSIS - ISOLATION PANEL FIRE

3.1  ASSUMPTIONS

In addition to the assumptions listed in Sectifon 1.5.1, the following

additional assumptions are applicabie:

1. Total burn-up of the Isolation Panel - complete loss of all

internal circuitry;

r Components whose circuitry interfaces with the Isolation Panel
are subject to the worst-case spurious signal (1.e., hot short,

open circuit, short-to-ground).

3.2 METHODOLOGY

A mec! anical systems approach is used to analyze the effects of a fire
condition in the Isolation Panel. Every relay in the Isolation Panel is
considered individually and the circuitry and equipment associated with
each particular relay is identified. This establishes the equipment that
interfaces with the Isolation Panel. This equipment is evaluated to
determine those components whose operability is needed to achieve and
miintain safe plant shutdown (E) and those components that are related to
the plant shutdown process (NE*)., A failure modes and effects analysis
(Table 3.2-1 and 3,2-2) is performed on these E and NE* components to

determine if the!r spurious actuation would prevent safe shutdown.

3.3 RESULTS

The analysis identified ninety-six (96) components interfacing with the
{solation panel. Essential components (E) needed for safe shutdown of
the plant are listed in Table 3.2-1. Components that are associated
(NE*) to the plant shutdown process are isted in Table 3.2-2. The
balance of components interfacing with the Isolation Panel not related to
the plant shutdown process; that is, they are not essential nor

associated components are listed in Table 3.3-1.

12



The analysis indicites that there is no {nterface between the Isolation
panel and the maln power supply feeders. Hence, a fire in the Isolation

L3

Panel cannot be t! {mpetus for the loss-of-offsite power supply to the

plant., However, t! malysis is viable regardless of whether offsite

power is availabl yr unavailable.

As indicated, ther: 3 1 ntorface between the Isolation Panel and the
main power supply feed . however, the panel does interface with the
tie-bre 1 ‘n buses SA-SAB and SB-SAB. Therefore, the SAB bus 1is
de-energized by oponl he tie-breakers at the switchgear to minimize

operator actions.,

A worst-case fire in the Isolation Panel affects only some of the plant's
safe shutdown corjouents., The bulk of the plant’s instrumentation will
be svailable after a fire condition in the Isolation Panel and will
provide timely {undllcation as to the extent which spurious signals may be

affecting plant « iitions.

The evaluation of safe shutdown components and the analysis of hot
shorts, open circuits, shorts-to-ground determined that the fire in the
Isolation Panel may spuriously actuate or inhibit operationm of the
equipment {dentified in Tables 3.2-1 and 3.2-2. Manual control of safe
shutdown equipment will be available after implementing a hardware and

procedural modifications.

In the unlikely event of a significant fire in the Isolation Panel,
operator action would be necessary to isolate the panel and to ensure
control of essential equipment so that an orderly safe shutdown may
proceed. The operator actions require manual operation of valves,

switches and circuit breakers.

In conclusion, the present protection features installed in and around
the Isolation Panel (including redundant ionization detectors in each
compartment, fire retardant barriers between each compartment, and
{onization detectors and automatic suppression external to the panel) in
conjunction with the completed analysis and a commitment to install
hardware modifications and to establish appropriate procedures for a fire
{nduced loss of this panel demonstrate an equivalent level of protection

to that required by Section III1.G.2 of Appendix R to 10CFR50.

13
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\-up of the Control Room and the Cable Vault - complete

11 circuitry exposed to the fire;

whose circuitry interfaces with the Control

vault are subject to the worst-case spurl

short, short-to-ground, open circuit);

tection of a fire, which necessitates evacuatl

m, it 1s assumed that reactor trip can be

1

1 from the Control Room prior to this evacuation,

atrol functions emanating from the Control Rouom will
or transferred to appropriate locations outsidc the

ym prior to damage due to fire.

effects of a fire on the control circuit, it was assumed
following electrical faults may be induced in the portion

ircuitry that is exposed to the fire:

circuits

rts-to-ground

circuitry impaired by the postulated fire, corrective measures

led for remedial actioms.

This review is based on the actual installation of the

{nstrumentation/control circuitry as categorized below:

A. indicators required to monitor plant conditions during the plant

hutdown process.

A nunber of parameters which were considered critical for the

monitoring of the plant conditions during the process of the

plant shutdown were selected from the existing Auxiliary Control

Panel LCP-43. During this review process electronic equipment
15




nd interface cables serving these parameters were reverified to
be located entirely outside of the Control Room/Cable Vault
area. Hence, the display of these parameters on the Auxillary
Control Panel LCP-43 'd not be impaired by fire in the
Control R hle It area.,

B. Essential saf lown equlj t that is provided with control

stations at the Auxilfary Control Panel LCP-43,

For the purpose of this analysis, the power distribution channel
B was selected for operation, Power distribution channels A and
AB are 11y d« ized.
The routing of all cubles of the selected equipment is reviewed
to ensure that the g ti of the existing transfer switches,

transferring peinis of control from the Main Control Board to
the Auxiliary Control Panel LCP-43, would isolate the entire

cirecuit from the Control Room/Cable Vault (CR/CV) fire areas.

Where the operation of the transfer switch alone will not result
in a complete isolation from the Control Room/Cable Vault, the
component is identified for fu~ther corrective action in order

N ~ - 3 1
to ensure equipment operability.

C. Fssential equipment that does not normally require operator action
but requires isolation from the Control Room/Cable Vault to perform

{ts proper safe shutdown function.

The routing of all cables of he selected equipment is reviewed
and additional isolation switches will be added to the existing
transfer switch bays in Auxiliary Panels to provide a means of
{solation for that portion of the control circuit that may be

exposed to the fire.

In cases where the operation cf the isolation switch would

result in a loss of the equipment's control function, additional
means of control along with instructions for operator's actions
will be provided so that the functiomal control of the equipment

can be regained.

16




Associated equipment

Associated equipment is
process; however, maloperation of this ! 1y affect the

proper operation of the safe shutdown

uting of control circuit cables of
revieved to determine the effect of a fire
Room/Cable Vault area on each individual
Those components whose maloperation will

are identified for further corrective acti

In accordance with the above methodology the Control F 'Cable Vault
analysis included a review of the E and NE* syst S i nts., This
approach ensured that one train of safe shut n sy components would
be electrically isolated and independent from a Control Room/Cable Vault
fire-condition with the implementation of some additfonal isolation

switches. cable reroutings and procedural modifications.
’ 4 b

For a fire-condition that necessitates evacuation of the Control Room,
the reactor is tripped from the Control Room. Control of the plant is
transferred to the auxiliary shutdown panel and other local stations.
Isolation switches are utilized to isolate the effects of the
fire-condition on E and NE* safe shutdown equipment. The 6.9 kV buses
and the train "A" and "A/B" power distribution systems are de-energized
and {solated from the "B" power distribution system. Safe plant shutdown

1

{s then accomplished in an orderly and timely manner.
4.4 RESULTS
This analysis took a conservative approach that all coumponents whose

control circuitry interfaces with the Control Room/Cable Vault has the

potential to spuriously maloperate. Tabl .4~1 identifies those

components whose operability will be adversely affected after a

fire-condition in the Control Room/Cable Vault. Table 4.4-2 identifies
safe shutdown components that will not require additional modifications
following the Control Room/Cable Vault fire for one of the following

reasons:

17




Component's control circuitry will be isolated from the CR/CV

fire after operating an existing transfer switch
Component's control circuitry is locates

ireas

The CR/CV fire has no adverse effect on the component

control circuitry is subjected to a spurious signal.

In conclusion, the present fire protection features in conjunction with

this completed analysis and a ¢ nitment to implement hardware and
procedural modifications prior to start-up following the first
provides adequate defense-in-depth for a fire-condition in the

yom/Cable Vault and complies with the alternative shutdown req

of Sections I1I1.G.2 and III.L of Appendix R to 10CFR Part 50.

L




5.0  ASSOCIATED C(RCULTS ANALYSIS - CONCLUSION

Considering the effects of fire induced spurious maloperations, the
results of the Waterford 3 Assoclated Circuits Analysis as illustrated,
indicate a safe plant slutdown can be accomplished after implementing
hardware/procedural wodificatlons, for amny of the postulated fire
conditions. The aalysis used conservative assumptions and a systematic
approach. This provides the necessary assurances against fire-induced

system interactfons and! equiprent maloperatioms.

The corrective actlions, required as a result of this analysis, will
fnclude the installation of fsolation switches, cable reroutings/wrapping
and some manual operator actlions (e.g., selector switch operation,
opening circuit brea%ers, ete.). Final determination of corrective
actions will be accomplished subsequent to a composite area by area
review. This will cnsure that only a reasonable number of operator
actions will be relied on following any postulated fire condition in the
plant, These hardware modifications, including the revised procedures,
will be implemented prior to start-up following the first refueling as
was previously agreed upon. Given the conservatism of the analysis'
assunptions (i.e., loss-of-offsite power, total loss of all control room
components, worst-case spurious signals, etc.) and the existing fire
protection features Installed throughout the plant, the schedule for
fmplementing station modifications is commensurable with any risk to the

public health and safety.

In conclusion, this commitment to implement hardware and procedural
modifications resulting from this analysis in conjunction with the
present fire protectlion features provides the mandated defense-in-depth
for any fire-condition in the plant and complies with Sections 111.G.2
and I1I.L of Appendix "R" to 10CFR50, as appropriate.

19



' TABLE 1.5-1
. LOUISIANA POWER & LIGHT COMPANY
WATERFORD SES UNIT NO. 3
- ASSOCTATED CIRCUITS ANALYSIS - SYSTEM KiViN
' Req'd for Not Req'd for Not Req'd
Hot or Cold Hot or Cold But Can
Shutdown hutdown Affect Req'd
. System Post Fire (E) Post Fire (NE) Systems (NE¥)
Station Grounding Part Part Part
l Safety Related 125V DC Part Part
Non-Safety Related 125V DC Part Part Part
l Switching Statlom X
Startup Transformers X
l 6.9 kv X
Safety Related 4.16 KV Part Part Part
Non-Safety Related 4.16 KV Part Part
l Safety Related 480V Part Part
Non-Safety Related 480V Part Part
l Safety Related 208/120V AC Part Part
Non-Safety Related 208/120V AC Part Part
b Safety Related Inverters & Dist Part Part
Non-Safety Related Inverters & Dist Part Part
l Safety Related Heat Tracing X
Non-Safety Related Heat Tracing X
Annunciator X
' Fnvironmental Monitoring X
Seismic Monitoring X
' FHB RAD Monitoring & Computers X
RCB/RAB RAD Monitors & Computers X
' Process & Effluent Rad Monitors &
Computers X
' Misc RAD Monitors & Computers X
Rad Monitor RG 1.97 X
Computer Battery Room X
' Fire Detection ; -
Instrument Air Part Part
' Station Air X
r Nitrogen Part Part Part



TABLE 1.5-1 (Cont'd)

Req'd for Not Req'd for Not Req'd

Hot or Cold Hot or Cold But Can
' hutdown Shutdown Af fect R¢ \l'd
System Post Filre (E) Post P}ESAﬂF@Z Systems (NE*)

Dioxide

Treated Water
Demineralized Water
Portable Water
Plumbing

SUMP PUMP Drainage

ITatake Structure Equipment

3 £

Circulating Water

X M M M M M MK M X M

Turbine Bldg Cooling Water
CCW Dry Cocling Tower

CCW - RCB

CCW Balance

Auxiliary Boiler

Auxiliary Steam

Emergency Diesel Generator
Turbine

Containment Cooling RCB
Shield Bldg Ventilation
Annulus Negative Pressure

Containment Vacuum Relief

» > X XM

Controlled Atmosphere Release
Airborne Radioactivity Removal
Hydrogen Recombiner & Analyzer
CEDM Cooling

Turbine Bldg HVAC

Misc Area HVAC

> M M X XM

Cable Vault & Switchgear Area HVAC Part
Control Room, Computer Room HVAC Part
RAB Normal Ventilation

Controlled Ventilation Area HVAC

Chilled Water

Supplementary Chilled Water




TABLE 1.5-1 (Cont'd)

Req'd for Not Req'd for Not Req'd
Hot or Cold Hot or Cold But Can
hutdown Shutdown Af fect Req'd
System Post Fire (E) Post Fire (NE) Systems (NE*)

Primary Makeup Water Part

RC Pumps, Motors & Vessels P Part

Pressurizer & Quench Tanks
Reactor Head Vent System

Charging & Letdown Part

.-

Boric Acid Makeup & Chemical Feed Part

>0

Post Accident Samplin
k R

>

Primary Sampling

>

Gaseous Waste Management
Liquid Waste Manas ent

>

Solid Waste Management
Resin Waste Management
Laundry Waste Management
Waste Concentrator

Solid Waste Mgmt Post Startup
RCP 01l Collection
Filter Transfer

Portable Solidification
Compactor Facility
Interim Solid Waste
Portable Demin Taps
Additional Waste Tankage
0SC Transfer Shield

Boron Management

5 5 5 M M M X MM M MM XM XM XX X M X

Boric Acid Concentrator
Refueling Water

Containment Spray

High Pressure Safety Injection
Low Pressure Safety Injection
Safety Injection Tanks

Fuel Handling & Storage

Fuel Pool Cooling & Purification




[ABLE 1.5-1 (Cont'd)

Req'd for Not Req'd for

Hot or Cold Hot or Cold
' Shutdown Shutdown

System

Post Fire (E) Post Fire (NE)
ngr Safety Features Actuation
itrol Element Drive
e Nuclear Instrumentation
S/U Channel
Nuclear Instrumentation
Channel
juclear Instrumentation

ore Nuclear Instrumen-

Plant Protection

Reactor Regulating

Vibration & Loose Parts Monitoring

Reactor Power Cutback

Condensate

Ccndensate Transfer & Storage

Condensate Polishing

Feedwater

Feedwater Pump & Turbine

Aux Feedwater Pump
nergency Feedwater

Chemical Feed

Secondary Sampling

Steam Generators

Blowdown

Main Steam

Extraction Steam

Heater Drain Vents

Air Evacuation

Lube 011 Batch Tank & Transfer

Feed Pump Lube 01l

Turbine Lube 01l

Seal 011l




§x§£gm
Gland Seal
Electro Hydraulie Fluid
Turbine - Turtine Controls

Gen - Hydrogen Gas
Stator Coil Water
GEN & 25KV

Main Transformers

Unit Aux Transformer

TABLE 1.5-1 (Cont'd)

Req'd for
Hot or Cold
Shutdown
Post Fire (E)

Page 5 of 5

Not Req'd for
Hot or Cold But Can
Shutdown Affect Req'd
Post Fire (NE) Systems (NE*)

Not Req'd

I .
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WATERFORD SES UNIT NO. 3
ASSOCIATED CIRCUITS ANALYSIS
IMPACTED SAFE SHUTDOWN COMPONENTS/INDIVIDUAL PLANT AREA FIRES

HS/CS
REF NO./CWD COMPONENT DESCRIPTION PROBLEM AREA COMPONENT
1/701 CCW Pump "A" to "AB" RAB 15 HS/CS
Discharge Isolation Valve
CC 126A
2/1551 EFW Flow Control Valves RAB 15 HS
1552 EFW 224A and EFW 223B RAB 8B
RAB 5
EFW Flow Control Valves RAB 7B HS
FEFW 224A and EFW 223B
3/852 CCW Makeup Pump B and RAB 15 HS/CS
259 Valve CMU 524B
2373
4/1059 Essential Chilled Water RAB 15 HS/CS
System Recirculation RAB 2
Valve CHW 129B
5/1069 Essential Chilled Water RAB 15 HS/CS
System Recirculation RAB 23
Valve CHW 129AB RAB 2
RAB BA
RAB 6
RAB 17
RAB 8C
6/1079 Switchgear Air Handling RAB 7A HS/CS
1081 Unit A#-25 Train "B"

7487g

DETRIMENTAL EFFECT DUE TO LOSS OF COMPONENT

If valve cannot be closed, CCW Pump "A" may
overload and trip.

If valve(s) fails opea, the possibility exists for
overcooling the FCS. If valve fails closed - lcss
of one of the reduncant EFW flow paths.

Valve controls may inadvertently transfer to
LCP-43 thereby disabling the M/A stations in the
Control Room.

I1f valve fails open, water inventory from the CSP
will slowly be pumped to a drain.

Valve fails open and can short circuit chilled
water directly from the Discharge Header to the
Suction Header.

Valve fails open and can short circuit chilled
water directly from the Discharge Header to the
Suction Header.

Loss of cooling to Switchgear Area resulting in
elevated temperature.
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COMPONENT DESCRIPTION
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ASSOCIATED CIRCUITS ANALYSIS
IMPACTED SAFE SHUTDOWN COMPONENTS/INDIVIDUAL PLANT AREA FIRES

PROBLEM AREA

HS/CS
COMPONENT

7/1551
1552

0/285
286
287
288
289
290
291
292

11/851
859

12/1049

EFW Flow Control Valves
EFW 224B and EFW 223A

EFW Flow Control Valves
EFW 224R and EFW 223A

Pressurizer Auxiliary
Spray Valve CVC 216A

Charging Line Isolation
Valve CVC 218A

Pressurizer Heaters

CCW Makeup Pump A and
Valve CMU 524A

Essential Chilled Water

System Recirculation
Valve CHYW 129A

RAB 7A

HS

DETRIMENTAL EFFECT DUE TO LOSS OF COMPONENT

Valve controls may inadvertently transfer to
LCP-43 thereby disabling the M/A Stations in the

Coritrol Room.

If valve(s) fails open, the possibility exists for
overcooling the RCS.

If valve fails open and both charging line

{sclation valves are closed, the potential exists

for inadvertent spray and RCS depressurization.

ssurizer
ffective because
» primary loop

If valve cannot be closed, the
auxiliary spray valves may be
the charging flow will go int
instead of up into the pressurizer.

pressure control

ag flow still

Preferred method of
unavailable to operators.
available for pressure controld.

pressurizer

If valve fails opea, water inventory from the CSP
will slowly be pumped to a drain.

Valve fails open and can short circuit chilled
water directly from the Discharge Header to the
Suction Header.
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. LOUISIANA POWFR & LIGHT COMPANY
WATERFORD SES UNIT NO. 3
ASSOCIATED CIRCUITS ANALYSIS
IMPACTED SAFE SHUTDOWN COMPONENTS/INDIVIDUAL PLANT AREA FIRES

HS/CS

REF NO./CWD COMPONENT DESCRIPTION PROBLEM AREA COMPONENT DETRIMENTAL EFFECT DUE TO LOSS OF COMPONENT

I1f valve fails open and both charging line
i. EXi8ts

13/295 Pressurizer Auxiliary Spray RAB 5 HS ot X
Valve CVC 216B RAB 7B isolation vaives are closed, tre potenti
for inadvertent spray and RCS depressurization.

14/ 382 Charging Line Isolation RAB 5 $ If valve cannot be closed, the pressurizer
Valve CVC 218B RAB 7B auxiliary spray valves may be ineffective because
the charging flow will go iunto the primary loop

instead of up into the pressurizer.

15/541 SDCS LPSI Flow Control Ability to regulate shutdown cooling flow rate

542 valves SI 138B and SI 139B from Control Room may be lost.

- I1f neither valve can be closad, reactor

16/518 Safety Injection Pumps
coolant water can be pumped into the RWSP.

519 Mini Flow Isclation Valves
SI .20B and SI 121B

17/612 Containment Spray System Valve fails open. Inadverteat opening of this
Isolation Valve CS 125B valve will divert primary water to the Containment
Spray Header when in the Shutdown Cooliing Mode.

18/592 RCS Loop 1 Shutdown Cooling Inadvertent closure of valve will stop flow to
Isolation Valve SI 407B LPSI Pump.

19/539 SDCS Heat Exchanger "B" S Loss of capability to regulate amount of shutdown
Bypass Valve SI 129B cooling flow passing through Heat Exchanger.

20/558 Isolation Valves SIT 1B RAB S 1f valves cannot be closed or tankxs cannot

570 and SIT 2B depressurized, delays will D¢ icountered in
Valves SI 331B and SI 332B reaching the Shutdown Cooling entry window.

>

7487g




E 2.4-1
LOUISIANA POWER & LIGHT COMPANY
WATERFORD SES UNIT NO. 3
ASSOCIATED CIRCUITS ANALYSIS
IMPACTED SAFE SHUTDOWN COMPONENTS/INDIVIDUAL PLANT AREA FIRES

HS/CS
REF NO./CWD _ COMPONENT DESCRIPTION  PROBLEM AREA COMPONENT DETRIMENTAL EFFECT DUE TO LOSS OF COMPONENT

21/597 RCS Loop 2 Shutdown Cooling RAB 8B CcS Inadvertent closure of valve will stop flow to
Isolation Valve SI 407A LPSI Pump.

22/552 Teol: %t1cu valves SIT 1A RAR 23 S If valves cannot be closed ~r tanks cannot De

564 and SIT 2A depressurized, delays will be encountered in
Vvalves 3I 331A and SI 332A reaching the Shutdown Cooling entry window.




COMPONEN I

SPURIOUS

ACTUATION

DESCRIPTION o
Hot Standby
Volume Control Tank Closes
Pischarge Va. 2CH-V123AB
(CvC~-183) )pens
Refueling Water to Opens
Charging Pump Suctiom
Va. 3CH-V121AB Closes
(cvc 507)
Charging Pump B Operates
Does not operate
CCW Pump B Operates
Does not operate
Chiller Compressor B Operates
Does not operate

Page 1 of 3
TABLE 3.2~-1
LOUISIANA POWFR & LIGHT COMPANY
WATERFORD SES UNIT NO. 3
FAILURE MODES AND EFFECTS ANALYSIS
ESSENTIAL COMPONENTS (E)
ISOLATION PANEL FIRE
DETRIMENTAL EFFECT MEANS OF OPERATOR
__ON_SAFE_SHUTDOWN ___IDENTIFICATION [ REMARK
None Valve position wdication
VCT level indication 1
May drain VCI 1 « at
waler L e Kw
None - Valve position indication wsl the ¢
- RWSP level indication rce for maintaining
None -~ loess of one Reactivity Control and
path of boration Make-up. The grav-
ty flow path from BAM
tanks 1is alsc available
post-Isolation Panel
Fire.
None
-~ Charging flow indicator
Loss of boration - Charging pressure indi-
capability and RCS cator
mak e-up. - Pzr. level indicator
None
- CCW header
Loss of cooling water pressure
to the safe shutdown - CCW header flow indicator A Spurious Signals
components. - Various temp. indicators Analysis shows that no
spurious signals can
cause a trip of pump.
None
= Chilled water tempera-
Loss of cooling water ture, pressure and flow

supply air handling fudicators.

units; gradual rise

in space temperature
containing safety-
related equipment.




SPURIOUS
ACTUATL

COMPONENT
DESCRIPTION

Service Transformer Breaker closes
(Power to

Heaters

STA.
IR32
Pzr.
Bank

Feeder
Proportional
No.2)

Breaker opens

Chilled Water
(3p-SB)

Pump B Operate

Does not operate

I Tank
Vaives (4-one each

tank)

demand

Won't close upon

(51

1SI-V1508TK2B
(SI-3328B)

TABLE 3.2-1 (Cont'd)

DETRIMENTAI
ON SAFE SHUTDOWN L . L

EFFECT MEANS OF OPERATO
IDENTIFICATI

indication
indica-

None Pzr. pressure
Breaker position
tion

Heaters

lLoss of
method of RCS
pressure control.

preferred
amps indicators

Pzr. temperature indica-

tor

None

Poss{

iication

mitted”

system. Primary
system m be
maintained at ap-
prox. 600 psig.
Shutdown cooling
pressure interlocks
would then prevent
shutdown cooling suc-
tion Isolation Valves

from opening.

Time for corrective act-
ion is not critical.
Charging system can be
used for emergency RCS
pressure control.

A Spurious Signals
Analysis shows that
] in isolation

has no effect on

chilied water pump.




Page
(Cont'd)

COMPONENT SPURIOUS DETRIMENTAL FEF ' MEANS OF OPERATOR

_DESCRIPTION ACTUATION ON_SAFE SHUTDOW IDENTIFICATION

RCS Loop 1 Shutdown
Cooling Isol. Valve Will not open upon Shutdown Cooling fl Valve position indication
1S1-V1502B deman from RCS Loop 1 to
(SI-401B) LPSI Pump B not
established.

Opens when not required N/A - (See Remarks) racked out to valve
/15028, No credible

spurious signal can cause

inadvertent operation. 5ee

Table 8.3-2.

RCS Loop 1 Shutdownm Will not open upon Shutdown Cooling flow Valve position indication

Cooling Isol. Valve demand from RCS Loop 1 to
1SI-V1501B LPSI Pump B not
(SI-4058) established.

RCS lIsolation Valve

1S1~-V1502B maintains primary
systea integrity.

Opens when not None
required.




COMPONENT
DESCRIPTION _

Hot Standby
Letdown Stop

Valve 1CH-F1516A/B
(cvc 101)

Boric Acid Makeup
Pumps A & B

Charging Pump A

Charging Pump AB

Boric Acid Make-up
Control Va. 3CH-FM172AB
(BAM 141)

SPURIOUS

ACTUATION

TABLE 3.2-2

MPANY
3

ANALYSIS

MPONENTS (NE*)
ISOLATI( \_:_Aj\_.“.l' ',',;H.’,_ LN

DETRIMENTAL EFFECT
ON_SAFE SHUT YOWN

Closes

Opens

Does not operate

Operates

Does not operate

Operates

Does not operate

Operates

Opens

Closes

None

loss of primary
system inventory

None
Possible unregulated
boric acid injection
None

Increase rate of RCS
make-up.

N/A

MEANS OF

IDENTIFICATI

Page 1 of

4

Valve position indication

Letdown line flow indi-
by turning control

Pumps status indication

Pzr. level indicator
Charging flow indicator

4

- Valve position indi-
cation
Concentrated boric acid
flow indicator

Iso).. Panel fire shut-
down mode is with flow
path from RWSP to

charging pump suction

vaives.

Charging Pum

B provides

reactivity control and RCS

make-up.

Charg
reactivity control and
RCS make-up. The power
bus SAB is de-energized
rendering charging Pump

AB inoperable.

Boric acid pumps to
be secured.

Pump B provides




TABLE 3.2-2

COMPONENT SPUE { DETRIMENTAL EFFECT MEAN! F OPERATOR
DESCRIPTION : A Ud N SAFE SHUTDOWN = IDENTIFICATI(

Reactor Water Make—up None Valve position indication Volume Control Tank
Control Va. 7CH-F115 Primary make-up flow fsolated (discharge valve
(PMU 144 . None indication closed) from charging

pump suction header.
Isolation Panel Fire
shutdown mode is with the
RWSP flow path directly
to charging pump suction.

Reactor Water Make-up Opens
Stop VA. 3CH-F117A8 - Valve position indication Volume Control Tank iso~
(CvC 510) Closes Prinary make-up flow lated (disch :» valve
indication ose from charging,
Nneade
Fire

is with

pump suctior

HPSI Pump A
HPSI Pump B Pump status i ts The powe B is de~
HPSI Pump A/B . arging HPS1 header pressure energi lering HPSI
1 pump AB inoperable.

T f reactivity
control amnd RCS
maxKe-up.

COW Pump Header Opens 2 Pumps Operating: - Valve position indication CCW Pump B will supply
Isol. Valves no detrimental effect sufficient cooling water

JAB (CC~1264) 1 Pump Operating: to the components re-
JICC~F113AB (CC-114A) A&B headers of system gquired for safe shutdown.
JCC-F110AB (CC-127A) interconnected single

JICC-F114AB (CC~115A) pump approaches runout

|

' 4
F111AB (CC-127B condition

C~F

;C~-F115AB (CC-1158B
C-F112AB (CC-126B Closes None position indicatiom
C-F116AB (CC-114B




CW Pump perates Pump status lights
Does not operate ! ipply
yiing water
to the "B components
required for safe
shutdown.

Pump status lights The power bus SAB
{8 de-energized
rendering CCW Pump

AB inoperable.

CW Pump Operates

Does not operate

Chiiler Compressor A Jperates None Compressor status lights

WwC~-1 (3A-SA)
Does not operate None The redundant chiller
compressor B will
provide adequate area
cooling for "B" train
safe shutdown equipment.

Chillex Compressor AB Operates Compressor status lights

WC-1 (3C~SAB)
Does not operate / Chiller compressor B

will provide adequate
area cooling for "B”
train saf shutdow

i e power

rgized

Pump A perates

Does not operate

Chilled Water Pump AB Jperates The power bus S5AB 1
P-1 (3C-SAB de-energized rendering

Does not operate N/ {/ Chilled Water Pump AB
inoperable.




3A32

Power t Per. Breaker

onal Heater
Bank N¢

Cold Shutdown
RCS
Isolation

Loop 2 SDCS will

iemand

not open upon

Valve

1S1-1504A

SI-401A)

4

Opens when not required

Wil wt open
Valve

JA (SI-405A) Opens when no

MI SCELLANEOUS

Control Room Alr

Unit AH-12 (

Handling
iB-SB)

Operates

Does not operate

;radual
rise

room

None

None

insi

3
!

temperature

contre

Breaker status

Valve

Valve

Contro
indic«
AH-12
Huaman

discom

RCS
can

position indication

Loop 1
Cold
Power
credible
operatior
position

indication Loog

bring

Shutdo

T
Isolati

5I-V1504A maintains primary

1 Rm.

Temperature
or

status indication
senses (operator

fort

spurious

Isolation Panel.

SDCS/LPSI B
bring plant to

Shutdown.
is racked

valve
ignal ce&n

out to 1SI-VI506A. N

cause inadvertent

SDCS/LPSI B
piant to

Valve

: system integrity.
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BALANCE OF COMPONENTS : \TION PANEL

Equipment is not directly related to the p! witdown process. Fallure

of this equipment to operate properly will'’ implication on the

]

overall safe shutdown of the j

CWD No.

908

990 Instrument Air C

992 Instrument Air Com

1005 Safeguard Pump Room A Cooler All-2 (3A-SA) CVAS
1006 Safeguard np Room A Cooler AH-2 (3C-SA) CVAS
1077 SWGR Area AH-25 (3A-SA) Vent Dampers

1081 SWGR Area AH-25 (3B-SB) Vent Dampers

1094 Computer Room Air Handling Unit Al-31

1097 Annulus Negative Pressure System Exhaust Fan E-19
1099 Annulus Negative Pressure System Dampers

1105 RAB Normal Exhai' st Fan - E22 (3A)

1107 RAB Normal Exiaist Fan - E22 (3B)

1109 RAB Normal Ex 't System Dampers

1110 CVAS Isolation Valves

1111 CVAS Isolatioa Valves

1113 CVAS Exhaust Fan E-23 (3A-SA)

1114 CVAS Exhaust Fan E-23 (3B-SB)

1123 RAB HVAC Equipment Room Heating Coil EHC-55 (3A)
1124 RAB HVAC Equipment Room Heating Coil EHC-55 (3B)
1127 Containment Purge System Dampers

1128 Containment Purge Isolation Valves

1129 Containment Purge Isolation Valves

1139 CEDM Cooling Unit E-16 (3A)

1140 CEDM Cooling Unit E-16 (3C)




TABLE 3.3-1 (Cont'd)

Component De s« I‘TA tion

CEDM Cooling Unit E-16 (3B)

CEDM Cooling Unit E-16 (3D)

CEDM Cooling Units Inlet Valv

Control Room Exhaust

Control Room Exhaust

Control Room Fxhaust

Control Room Exhaust

Control Room Air Handlin

FHB Vent System Air Handling

FHB Vent System Fxhaust Fan E-20 (3A)

FHB Vent System Exhaust Fan E-20 (38)
FHB Vent System Emergency Filtration Unit
FHB Vent System Fmergency Filtration Unit

Cable Vault Area Fxhaust Fan E-49

SG No. 1 Feedwater Isolation Valve 2¥W-VB23A
SGC No. 2 Feedwater Isolation Valve 2FW-V824B
Condensate Storage Pool Make-Up Va. 6CD-1393
Steam Line No. 1 Isolation Valve 2MS-V602A
Steam Line No. 2 Isolation Valve 2MS-V604B
Control Room Exhaust Fan E-42

FHB Isolation "A" Airborne Radiation Monitor

FHB Isolation "B"™ Airborne Radiation Monitor

B
i
i
i
i
i
}
i
#




DETRIMENTAL EFFECT O

ANALYSIS

OF COMPONENT

Room space temperature C 1 B jually 3 equipment

ation temper

Ature.

"B" Room space temperature could gradually rise above equipment
walification temperature,
o088 of cooling water supply to air handling units; gradual rise in Component is alreacy protected
4 e temperature containing safety-relarted equipment from the effects of fire-
1

induced electrical faults
Component is already protected
from the e fects of fire-
induced electrical faults

4/1058 { H loss of cooling water supply to air handling units; gradual rise in
space temperature containing safety-related equipment

~ See Ref. No. 16

Component already protected
from the effects of fire-
induced electrical faults

SWCR Area "B" Alr Handli Gradual temperature rise in SWGR Area N

mit AH-25 (3B-SB)

8/1008

9/1015

10/1018

Emergency Feedwater Pump

urbine Governor Valve

Safeguards pump Room

Local Cooler AH-2 (3D

W lx "B" lLocal Cooler
AH~-24 jB~-SB), Temperature
Control Valve 3AC-TMH43B

Shutdown Cooling Hx B

local Cooler AH-3 (3B-SB) and
Temp. Control Va. 3AC-TM617B
Chilled Water Sys. "B"
Recirc. Valve

JAC-FM1308

RAB H&V Egquipment
Room Exh. Fan E-41 (3B-SB)
Dampers & Heaters

loss of LPSI1 pu recirculation flow. LPSI pumps cannot be
guaranteed y be available for Shutdown Cooling.

Grsdual temperature
be subject to space

Gradual temperature

Gradual temperature

will provide adequate Emergency Feedwater.
tional

§

Valves
can be

rise in

Safeguard Pump Room "B" LPSI pump may
temperature higher than EQ temperature.

rise in CCW Hx "B" Room.

rise in Shutdown Cooling Hx B Room.

Chilled Water System could short circuit - possible degradatiom of
cooling water supply to air handling units.

Gradual temperature

rise in RAB H&V Room.

Enhancement - provides opera~

flexibility

provided w/handwheel -
manually operated




14/2334

15/2477

18/2374

17/2391

18/2388

19/2390

20/2377

21/2382

22/2399

23/2597

ONENT DESCRIPTION

Swer Area "B" Alr

jandliing Unit
AH=25 (3B~SB) Dampers, and
Temp. Cont. Va. 3AC - T™M1B89B

4KV Bus Tie 3A3S -~ 3JAR3S
Breaker

480V Bus Tie 3JAJLS -~
JAB31S reaker

Diesel Generator “B"

Peergency Stop

Diesel Generator "B"
Sequencer Test & Display

4KV Safety Bus "B"
Undervoltage Teest

480V Safety Bus "B"
Undervoltage Test

Diesel Generator "B"
Breaker

4KV Bus Tie 3B3S-3IR2
Breaker

Sta Service Transformer
383155 Peeder Breaker

Sta Service Transformser
3831S Feeder Breaker

DETRIMENTAI

Gradual temperature rise in SWGR

Ensures de-energization of the "AB" power train.
¥

powered componente

from spuriously actuating

Potential to trip DG "B".

Erratic sequencing of loads on DG "B",

Potential trip of

Potential trip of

Loss of onsite "B"

"B" safety components.

"B" safety coamponents.

power supply

Potential to overload DG "B".

Lose of Wet & Dry

Cooling Tower

4

loss of 480V "B" train components.

Prevents "AB"

Component is already protected
from the effects of
fire-induced electrical faulte

Component is already protected
from the effects of fire~
induced electrical faults

Component is already protected
from the effects of fire-
induced electrical faults

Component is already protected
from the effects of fire~
induced electrical faults

Component is already protected
from the effects of fire-
induced electrical faults

‘s already protected
from the e.fects of fire-
nduced electrical faults

5 already piotected
fects of fire-

e.ectrical faults

Component is already protected
from the effects of fire~-
induced electrical faults




264/2398

25/2384

26/2502

2772534

28/2409

2411

29/2332

30/2367

31/2367

32/2376

33/1551

34/1552

35/1552

COMPONENT DESCRIPTION

Sta Service Transformer
}J832S Feeder Breaker
(Power to Pzr. Proportional
Heater Bank No. 2)

4KV Bus Tie 3IB3S-3AR3S

480V Bus Tie 3B315~3AR31S

Computer Secondary Feeder

4XV and 480V Safetry Bus "AB”

Undervoltage Test

4KV Bus Tie 3A35~-3A2

Diesel Generator "B" Voltage

Indicator

4KV Bus 3B3S Voltige
Indicator

Diesel Generator "B"
Tank 011 Level

Steam Generator No.
level (Wide Range)

Steam Generator No.
EFW Control Valve
2FW-VB53A

Steam Generator No.
Level (Wide Range)

HS/CS
(‘\);H/}’-'.’NFN_T

HS

LOUISIANA POWER & LIGHT COMPANY
WATERFORD SES UNIT NO. 3
REQUIRED MODIFICATIONS/ASSOCIATED CIRCUITS ANALYSIS
CONTROL ROOM/CABLE VAULT FIRE ONLY

DETRIMENTAL EFFECT ON SAFE SHUTDOWN DUE TO LOSS OF COMPONENT

loss of one method of RCS Pressure Control.

Ensures de-energization of the "AB" power train. Prevents "AB"

powered components from spuriously actuating.

Ensures de—energization of the "AB" power train.

owered components from spuriously actuating.

Ensures de-energization of the "AB" power train. Prevents "Ab

powered components from spur fously actuating.

Ensures de—energization of the "AB"™ power
powered components from spuricusiy actuatia

nsures de—energization of the "A OWe T

powered components from spuriously actuating.

Loss of DG "B” monitoring instrumentation. Pote
&

"B" operation.

loss of DG "B" monitoring instrumentation. Potentialto impact DG

"B" operation.

None - Alternative alarm available.

of Reactor Heat Removal monitoring instrumentatiomn.

of one of two FFW flow paths to SG 2 or valve goes full open
potential for overcooling RCS.

of Reactor Heat Removal monitoring instrumentation.

REMARKS

Component is a.ready protected
from the effects of fire-
induced electrical fauits

rotected

( 1L 1i1¢ y

ffects of fire-

the el

induced electrical faults

Local indicator 18 uus
available. Howeve local
alarm (Located in OG Room)
remains available.




REF NO/CWD

COMPONENT DESCRIPTION

36/278

37/278

38/594

39/1137

40/537

41/802

42/852

43/591

44/590

Steam Generator No. 1
Pressure

RCS Hot leg 1
Pressure Indicator

RCS/SDCS Isolation Valve
1S1~V1501B Hyd Pump Motor

Containment Fan Coolers Sys
Valves 2CC-F157B2, 2CC-F161B2,
2CC~-F156B1, 2CC~-F160B1,
3CC~TM149B

Shutdown Flow Control
Vaive 2SI-FM348B

Aux Component Cooling Water
Pump B

Component Cooling Water
Makeup Pump B

SDCS Isolation Valve
1S1-V1501B (Interlock with
Per. Pressure)

SDCS Isolation Valve
1S1-V15028

HS

4.4~1

LOUISIANA POWER & LIGHT COMPANY
WATERFORD SES UNIT NO, 3
REQUIRED MODIFICATIONS/ASSOCIATED CIRCUITS ANALYSIS
CONTROL ROOM/CABLE VAULT FIRE ONLY

HS/CS
HPUNEPZ DETRIMENTAL EFFECT ON SAFE SHUTDOWN DUE TO LOSS OF COMPONENT

Page 4 of 8

loss of Reactor Heat Removal monitoring instrumentation.

Loss of RCS monitoring instrumentation.

loss of “autdown Cooling flow path.

Containment temperature and pressure could rise above Tech
limits.

Loss of Shutdown Cooling flow path.

Loss of Wet Cooling Tower B.

Decreases amount of condensate available to EFW system.

lLoss of Shutdown Cooling flow path.

Loss of Shutdown Cooling flow path.

catic

long

%

mns necessary to

-term power supply

ncicatur.

omponent <

independent
itional

ables rout
of CR/CV.

Circuit

Modifications necessary to

ensure long-

to indicato

ee Hel.
Component

independent

term power supply
r.

LY.
]

adb.es routed

of CR/CV.

N €
Ladl

action shou.il




LOUISIANA POWER & LIGHT COMPANY Page 5 of 8
WATER D ¢ UNIT NO, 3
REQUIRED MODIFICATIONS/ASSOCIATED CIRCUITS ANALYSIS
CONTROL ROOM/CABLE VAULT FIRE ONLY

HS/CS
REF NO/CWD _ _ COMPONENT DESCRIPTION COMPONENT __ JETRIMENTAL EFFECT ON SAFE SHUTDOWN DUE TO LOSS OF COMPONENT

45/375 Charging Pump B HS Loss of RCS Reactivity & Pressure Control. Component is already protected
from the erffects of
fire-induced electrical faults.

46/360 RWSP + Charging Pump g Loss of preferred boratad water flow path. Gravity feed from Boric
Suct. Valve 3CH-V121AB Acid Make-up Tanks available.

47/288 Pressurizer Backup g Degradation of RCS Pressure Control.
289 Heater Bank No. 4, No. 5,
290 No. 6

48/357 RCS Makeup Water Stop Decrease in boron concentration of charging flow if Vol. Cont.
Valve 3CH-F117AB not isolated.

49/380 Charging Pumps Headers S Loss of charging flow to RCS.
Shutoff Valve 2CH-F1529AB

50/499 §.I. Recirc, Return Line 3 Loss of Shutdown cooling flow via any of four drain lines.

Drain to Reactor Drain
Tank Valve 5SI-F1563

51/1537 EFW Turbine Steam Line Drip S Partial loss of steam from SC 2. Leakage would be ainimal.
Pot Drain Va. 5MS-V716

52/2246 Standby Transformer _ ¢ RCS natural circulation cooldown cannot be assured. Prevents equ. - Post CRICV fire, the 6.9 XV
Bus 3Al Feeder Breaker ment powered from the Non-safety 6.9 KV Bus from spuriously actuat'ng. Bus 3Al will be de-energized
disabling the following
equipment:
tor Coolant Pump 1A
Pump 2A
.‘\
y C
n water Jumn §

Circuliating Water Juap

53/22%6 Standby Transformer 3B to - RCS natural circulation cooldown cannot be assured. Prevents e
Bus 381 Feeder Breaker ment powered from the Non-safety 6.9 KV Bus from spuriously actuating.




LOUISIANA POWER & LIGHT COMPANY Page 6 of 8
WATERFORD SES UNIT NO. 3
REQUIRED MODIFICATIONS/ASSOCIATED CIRCUITS ANALYSIS
CONTROL ROOM/CABLE VAULT FIRE ONLY

HS/CS
REF_NO/CWD COMPONENT DESCRIPTION _ COMPONENT __ DETRIMENTAL EFFECT ON SAFE SHUTDOWN DUE TO LOSS OF COMPONENT REMARKS

54/629 Steam Line 2 Sampling HS Partial loss of steam from SGC 2. Leakage would be minimal.
Isolation Va. 2MS5-F715

55/934 RCS Vent to Quench Tank HS/CS Partial of RCS inventory.
Valve 2RC-E-2562B

56/1538 EFW Turbine Steam Line - Partial loss of steam from SG 2. would be minimal.
Fmergency Drain Valve
IMS~V685

5771645 Steam Line 1 Alternate ! Partial of steam from SC 1. would be minimal.
Drain Va. 2MS-V671

58/1646 Steam Line 1 Isolation
1647 Valve 2MS-V602A

59/1660 Steam Line 2 Alternate HS Partial of steam from SC 2. Leakage would be minimal.
Drain Va. 2MS-V664

60/1661 Steam Line 2 Isolation Loss of secondary side heat sink.
1662 Valve 2MS-V604B

61/703 CCW Pump B Header CCWS B train due to unpredictable operation of CCW Pump B.

Isolation Valves
3CC~F111AB and 3CC~F115AB

62/799 Dry Tower B Isolation f DCT B.
Valve 3CC~B203B

63/799 Dry Tower B Bypass Loss DCT B due to flow bypass.
Valve 3CC-R262B

64/826 Chiller Coolant Valve opening will result in loss of CCWS inventory to ACCWS.
827 Selective Valves loss of chiller cooling water with resulting increase in ambient
828 System B temperatures.

3CC~F273B, 3CC-F275B
3CC~-F277B, 3CC-F279B

65/922 S.G. No. 1 Sampling Partial loss of inventory from SG 1. Leakage would be minlual.

Isolation Valve
2SL-F602




REF NO/CWD

COMPONENT DESCRIPTION

HS/CS
COMPONENT

TABLE 4.4-1

LOUISIANA POWER & LIGHT COMPANY
WATERFORD SES UNIT NO. 3
REQUIRED MODIFICATIONS/ASSOCIATED CINCUITS ANALYSIS
CONTROL ROOM/CABLE VAULT FIRE ONLY

DETRIMENTAL EFFECT ON SAFE SHUTDOWN DUE TO LOSS OF COMPONENT

Page 7 of 8

REMARKS

66/923

67/929

68/607

69/610

70/2318

2319

71/1167

75/1074

76/716

$.G. No. 2 Sampling
Isolation Valve
2SL-F604

Steam Line 1 Sampling
Isolation Va. 2MS-F714

Containment Spray Isolatiom
Valve 2CS-F306B

Cortainment Spray Pump B

Diesel Gen. A
Control Power

Control Room
Air Handling Unit AH-12
(3B-SB)

Back-up Emergency Feedwater
to Steam Generator No. 1
Control Valve 2FW-V85ZA

Condensate Storage Pool
Level Indicator LI-CD9013AlS

Emergency Feedwater to Steam
Generator No. 1 Flow
Indicator FI-FWB330Al1S

Chilled Water System
Isolation Valves

JAC-F1358B, 3AC-F143B
JAC-F1508, 3AC-F151B

CCW Heat Exchanger "B
Temp. Cont Va. 3CC-TM291B

partial loss of inventory from SG 2.

Partial loss of steam from SGl. Leaisge
None - Potential for inadvertent spray of containment.

None - Potential for inadvertent spray of containment.

Loss of shutdown cocling flow in cold shutdown.

Spurious start of DG "A".

Increase in Control Room temperature resulting from
fire could overheat chilled water system.

Valve goes full open. Potential for overcooling

the RCS.

Loss of CSP long-term level indicatiom.

Loss of long-term EFW flow indication to SG No. 1.

Degradation of Chilled Water System B train.

Loss of ACCW/WCT, B train.
£f.

Power to Cabinet
thus temp.
valve 3CC~-TM291B will assume

would be minimal.

would be minimal.

cont.

open position.

CP-49 1is cut



LOUISIANA POWER &
WATERFORD SE
MODIFICATIONS/A

ONTROL ROOM/CABLE

REF_NO/CWD COMPONENT DESCRIPTION COMPONENT _ DETRIMENTAL EFFECT ON SAF

777552 SI Tank 1A Disch. Discharge of one or more SITs into RCS.

1SI=-ViS0STKIA

558 SI Tank 1B Disch.
Va. 1SI -V1506TKiB
564 SI Tank 2A Disch.
Va. 1SI-V1S07TR2A

570 SI Tank 2B Disct
Va. 1SI-V1S08TK2B

78/819 Wet Tower Cross g Loss of safety-related water supply in Wet Cooling Tower A basin Valves can be manually
Tie Va. 3CC~F284A to backup Wet Cooling Tower B basin. operated and would only be
and 3CC-F2658 required during periods of

extended HS operation.

79/1546 SG #1 Primary F¥W ! loes of one of two EFW flow paths to SGIl. Utilize Redundant Parallel

Isolation Va. Fiow Path,
2FW-VB4BA

80/1548 SG #2 Prur -up EFW . Loss of one of two EFW flow paths to SG2. ¢ Redundant Parallel
Isolat! Path
2FW-VB4 A




REF/CWD _

1/382
2/295
3/292
4/585
5/592
6/535
7/520
8/586
9/587
10/538
11/541
12/542
13/301
14/327
15/337
16/342
17/917
18/918
19/859
20/1002
21/1014
22/1021
23/1137
24/1137
25/1551
26/1547
27/1549
28/1533

TABLE 4.4-2

LOUISIANA POWER & LIGHT COMPANY
WATERFORD SES UNIT NO. 3
FAILURE MODES AND EFFECTS ANALYSIS
ESSENTIAL COMPONENTS (E)
ISOLATION PANEL “IRE

SAFE SHUTDOWN

COMPONENT DES( 'RIPTION

RCS LEG 2A Charg. Shutoff Vliv 1CH-E2504B
Pzr Aux Spray Vlv 1CH-E2505B
Pzr Proport. HTR's Bank-2
Shtdn Line Warm-Up V1v 2SI-V346B
Shtdn Loop 1 Suct Isol Vlv 2SI1-V326
LPSI Pump B
LPSI Pump B Miniflow Vliv 2SI-E1588E
Shtdn HT. Ex. B Isol Vlv 2SI-V305B

HT. Ex. B Isol Vlv 2SI-V308B

Temp Contr Vliv 2SI-FM349B

to Leg 1A Flow Contr Vlv 2SI-V1549A1

in to Leg 1B Flow Contr Vlv 2SI-V1539Bl1

lLetdwn Cont Isol Vlv 1CH-F2501AB
Volume Contr Tnk Disch Vlv 2CH-V123A
Boric Acid Tnk A Gravity Feed V1lv 3CHV106A
Boric Acid Tnk B Gravity Feed V1lv 3CH-V107B
Sampling Line Isol Vlv 2SI-F623B
Sampling Line Isol V1lv 2SI-F1569B
D.G.B Stand Pipe Level Control Valve 3CC-E641B
Charg. Pump B Cooler AH-18 (3B-SB)
CCW Pump B Cooler AH-10 (3B-SB)
EFW Pump B Cooler AH-17 (3B-SB)
Cont Fan Cooler D CCW Inlet Vlv 2CC-F156Bl1
Cont Fan Cooler D CCW Outlet Vliv 2CC-F160Bl
Stm Gen 1 Emerg FW Primary Contr Vlv 2FW-V851B
Stm Gen #1 Emerg FW Back-Up Isol Vliv 2FW-VB47B
Stm Gen #2 Emerg FW Primary Isol Vlv 2iw-V850B
Emerg FW Pump B

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
3
3
3
3
3
1
1
1
1




& REF/CWD _ MPONENT_ DESCR1PTION REMARKS

29/1536 Fmerg FW Pump AB 1
30/709 CCW Pump B 1
31/848 Shtdn HT Ex B C 1
32/781-795 Dry Tower B Fan 1 1
33/811-818 Wet Tower B Fan 1 1
34/1135 Cont Cooler B 1
35/1136 Cont Cooler D 1
36/2359 D.G.B Fuel 0il Transf Pump 3
2
2
2
2

37/2091 ‘lass 1E N, Back-Up Vlv
38/2093 lass 1E NZ Back-Up Vlv

39/2095 1E Nz Back-U
40/2097 1E N, Back-Up Vlv

p Vlv

£

Notes: (1) Component's control circuitry will be isolated from the
CR/CV fire after affecting the appropriate transfer switch
(2) Component's control circuitry located outside the Control
Room fire zone

The Control Room/Cable Vault fire has no effect on the
component's control circuitry




ATTACHMENT A-

EBASCO
CLIENT __ LOUTSTANA POWER & LIGHT COMPANY

PROJECT _WATERFORD SES UNIT NO. 3 =

SUBJECT _SPURIOUS_SIGNAL GENERATION ANALYSIS

SYSTEM _ MAIN STEAM _ SYSTEM NUMBER _ 78

EQUIPMENT
REQUIRED FOR
AFFECTED HOT COLD
_EQUIPMENT __ STANDBY _STANDBY _

SPURIOUS STGNAL
ACTION

2MS-FM630B
(MS116B)

Yes No Operates

Does not operate

(opens, closes)

SERVICES

INCORPORATED

DETRIMENTAL
EFFECT ON SYSTEM/
PLANT'S ABILITY TO

SHUTDOWN

None

removal
S.6.2

heat
capability via

loss of

EQUIPMENT
REOUIRED TO
MITIGATE SPURIOUS
__ACTION

SUPPORTING
__ SYSTEMS

2MS-FM629A DG
EFW Pump A
EFW Pump B
2FW-VB49A
2FW=-V853A

A&B (SSA 02)
CCWS A&B (SSA 04)
ACCWS A&3 (SSA 0402)

CWS A&B (SSA 0403)

or

ZMS FM629A DG A
EFW Pump A/B CCWS A 04)
2MS VA11A ACCWS A
2FW VB49A CWS A

2FW VBS3A

(’SSI‘\ {rl.))
(SSA
(SSA

(SSA 0403)

AR
W02)

Nitrogen
- oL Wl
~ P& vaive

EFW Cov Valve

Remaining
stop

control

and

ol
nLrw

either
fail open or

lves

remain opera-

tional

vitto




ATTACHMENT

EBASCO SERVICES INCORPORATED
CLIENT LOUISIANA POWER & LIGHT COMPANY .
PROJECT WATERFORD SES UNIT NO, 3 -
SUBJECT_SPURIOUS_SICNAL_GENERATION ANALYSIS

SYSTEM Main Steam SYSTEM NUMBER 78

EQUTPMENT DETRIMENTAL EQUIPMENT
REQUIRED FOR EFFECT ON SYSTEM/ REQUIRED TO
AFFECTED HO'T COLD SPURIOUS STGNAL PLANT'S ABILITY 170 MITIGATE SPURTOUS  SUPPORTING
EQUIPMENT STANDBY  STANDBY ACTION SHUTDOWN 7 _ACTION _ SYSTEMS

2MS-V670 No No Opens Normal valve position,
(MS 120A) trap prevents steam loss

Closes None Possible buildup of water
in Main Steam line. Safe
shutdown will not be

if available

impaired
valve 2MS-V671 will open

on high water level in
drip pot.




ATTACHMENT A=

EBASCO SERVICES INCORPORATED

CLIENT _ LOUISIANA POWER & LIGHT COMPANY
PROJECT _WATERFORD SES UNIT NO. 3 N—
SUBJECT _SPURIOUS SIGNAL CT"FRATION ANALYSIS

SYSTEM  Main Steam  gygTeM NUMBER 78

EQUIPMENT DETRIMENTAL EQUIPMENT
REQUIRED FOR EFFECT ON SYSTEM/ REQUIRED TO
*FFECTED HOT COLD SPURTOUS STGNAL PLANT'S ABILITY TO  MITIGATE SPURIOUS  SUPPORTING
EOUTPMENT STANDBY _ STANDBY ACTION ~ SHUTDOWN __ _ACTION _ SYSTEMS _

IMS-V5h NA N Opens Normal valve position,
(MS-(20B) Trap prevents steam loss

Closes None

shutdown will

impaired, if available
valve 2MS-V664 will open
on high water level in
drip pot.




\‘,, ’3
NALYSTS
NG SYSTEM:  NUMBER 60B
ASSOCTATED ESSENTIAL
NG CABLES/ NON-ESSENTIAL
NCE COMPONENTS (E) (NE) ) REMARKS
428 30542C - XB NE
225 30542H - XB NE Infor tion Only
5428 30542 - XB NE

S
-
r
S

|
w
o>
™

s
-~
N

-
|

wnn
>
Z

"
n
<

Heaters are

not reguired.

E
CWD-552S8 § 7:.E - SA E Only one \,'1‘]!‘ is i1
ervice at a time
1sed on transfer

witch position

|
J
wu
ro
w

30552M -~ SA NE This circuit provide
indication only
- M BT »
en valve power is

J
lost or disconnecte«



