NUREG/CR-5467
PNL-7108

Risk-Based Inspection Guide
for Crystal River Unit 3
Nuclear Power Plant

Prepared by
B.W. Smith. J. S Dokelaw, T. V. &\
M. S Harmmis, B. F. Gore, S, U, Humt

Pacific Northwest 1 aboratory
Operated by
Battelle Memonal Institut

Prepared for
L.S. Nuclear Regulatory Commission

107080862 910630
PDR ADOCK 05000302
r PDR



—————

AVAILABILITY NOTICE

Avaliabiity of Relerence Materas Ched in KRC Puticatons

Most documnents cited in NRC pubikications will be avatabie from one of the tollowing sources
1 The NAC Putiic Docurnent Roorm, 2120 L Street, NW, Lower Level Washington, DC 20686

2. The Superimendent of Documents, U 8§ Goverryment Printing Oftice. P O Box 37082, Washington
DC 20013.7082

k] The National Techrical Information Service, Springfield. VA 22161

Although the Esting that follows represents the majority of documents chied In NAC publications, it & no!
ntended 10 be exhaustive

Referenced documents avallatle for Inspection and copying for & fee from the NARC Public Document Room
nciude NAC correspondence and internal NRC memoranda. NRC Office of Inspesction and Enforgement
bulieting, cirouiars . information notices . Inspection and Investigation notices . Licensee Event Repoits, ven-
dot reports and correspondence. Commission papers, and applicant and licensee documents and corre-
spondence

The following documents In the NUREG series are avaliable for purchase from the GPO Sales Program
formal NAC stat! and contractor reports. NRT-aponsored conference proceedings . and NRC bookiets ang
brochures  Also avalable are Reguiatory Guides . NRC regulations i the Code of Federal Regulations. and
Nuciear Reguistory Commission issuances

Documents avallable from the National Technical Information Service include NUREG series reports and
technical reports prepared by other federal agencies and reports prepared by the Atomic Energy Commis-
slon, forerunner agency 1o the Nuclear Reguiatory Commission

Documents avaliable from public and special technical libraries Inciude all open Merature tems, such as
books . journal and periodical articles, and transactions  Feders! Register notices . teders and siate legisia.
tion, and congressional reports can usually be obtained from these Borarics

Documents such as theses. dissertations, 1oreign teports and translations. and non-NRC conference pro-
ceedings are avallable for purchase from the organization sponsoring the publication ched

Singie coples of NRC draft reports are avalable free. 10 the extent of supply upon written request 1o the
Office of information Resources Management. Distribution Section, U § Nuciear Regulatory Commission,
Washington, DC 20858

Copies of Induslry codes and standards used In 8 substantive manner i the NAC regulatory process are
maintained at the NRC Library, 7820 Norfolk Avenue, Bethesda, Maryland. and are avalable thers for refer-
ence use by the public. Codes and standards are usually copyrighted and may be purchased from the
originating organization or, if they are American Nationa! Standards, from the American National Standards
Institute . 1450 Broadway . New York, NY 10018

DISCLAIMER NOTICE

Thus repon was prepared as an account of work sponsared by an agency of the United States Government
Neither the Uinited States Government nor any agency thereo!, or any of their employees, makes any wananty,
exprosed o Implied, (r assumes any legal liability of responsibility for any third party's use, or the resuhs of
Such use, of any INformation, apParatus, Product oF Process AISCIosed in 1his repon, o represents that s use
by such third pany would not infringe privalely owned nghts




NUREG/CR-5467
PNL~7108

Risk-Based Inspection Guide
for Crystal River Unit 3
Nuclear Power Plant

S— . ————

Manuscript Completed: December 1990
Date Published: June 1991

Prepared by
B. W. Smith, J. S, Dukelow, T. V. Vo,
M. §. Harris, B. F. Gore, S. T. Hunt

Pacific Northwest Laboratory
Richland, WA 993152

Prepared for

Division of Radiation Protection and Emergency Preparedness
| Office of Nuclear Reactor Regulation
| U.S. Nuclear Regulatory Commission
| Washington, DC 205558

NRC FIN 12008



e e e e e

ABSTRACT

The Level 1 probabilistic risk assessment (PRA) for Crystal River Unit 3
(CR-3) has been analyzed to identify plant systems and components important
to minimizing public risk, as measured by system contributions to plant core
damage frequency, and to identify the primaiy failure modes of these com-
ponents. The report presents a series of tables, organized by system and
prioritized by risk importance, which identify components associated with 98%
of the inspectable risk due to plant operation. The systems addressed, in
descending order of risk importance are: Low Pressure Injection, AC Power,
Service Water, Demineralized Water, High Pressure Injection, DC Power, Emer-
?ancy Feedwater, Reactor Coolant Pressure Contro)l, and Power Conversion,

his ranking is based on the Fussell-Vesely measure of risk importance, i.e.,
the fraction of the total core damace frequency which involves failures of
the system of interest,
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1.0 INTRORUCTION

Th  .cument has been prepared to provide inspection guidance based on
PNL's review of the “rystal River Unit 3 Probabilistic Risk Assessment (PRA)
prepared jointly by (lorida Power Corporation and Science Applications Inter.
national Corporation (Averett et al. 1987). The guidance should be used to
ard in the selection of areas to inspect, and 15 not intended either to
replace current NRC inspection guidance or to constitute an additional set of
inspection requirements. The information contained herein is derived from a
revised 11sting of dominant cutsets produced by Florida Power Corporation
during 1990 (Averett and Miskiewicz 1990). 1. therefore contains more cur-
rent information than the reference document. Nevertheless, recent system
experience, failures, and modifications should be considered when reviewing
these tables. Since plant modifications are normally an ongoing process it
is recommended that relevant changes be catalogued so that this inspection
guidance can be periodically revised as required.












2. Failure of the operators to refil)l the Borated Water Storage Tank
follou;cg a steam generator tube rupture can lead to loss of WPl
after T depletion, since no water accumulates in the reactor
building sump for recirculation during this event.

3. Fatlure of the operators to provide nakoug from the reactor coolant
Bleed Tanks during an event where WPl is lost due to blockage of
lﬂ?Y suction or BWST failure could result in core uncovery and
melting.

Other human errors are identified in the system failure mode tables,

2.7 COMMON CAUSE FAILURES

Based on the results of Crystal River 3 PRA (revised), the following
common cause failures are identified to be important:

o Common Cause Failure of Service Water System

Failure of the Service Water system due to common cause failures
will prevent cocling from being provided to key front line equipment
‘c.?.. makeu: pumps). The important failure is the common mode
ailure of the standby Raw wWaievi® pumns 3A and 3B or Service Water
pumps 1A and 1B to start and run under the emergency conditions

o Common Cause Failure of DC Batteries

The station batteries at Crystal River are also susceptible to com-
mon cause failure. The important common mode failures are either
failure of the battery ventilation system or miscalibration of the
battery chargers.

o Common Cause Failure of Makeup Pumps

The important failure modes are pump failures te start or to run as
required. Hardware failure is the dominant failure mode.

o Common Cause Failure of Emeraency Feedwater Pumps

Operation of the Emergency fecdwater system requires a number of
important support systems. e.g., ac power, dc power, Emergency
Feedwater Instrumentatie. and Control (EFIC), etc. These support
systems are also used ‘or other functions and support other systems.
These dependencies rake the pumps susceptible to common cause
failure, despite t’' ¢ fact that one is turbine-driven and one i¢
motor-driven. Tre important failure medes are pump failures to
start or to rur as required,

Other commor cause failures, not considered to be as important as those
identified abov:, are addressed in the system failure mode tables.

2.4



3.0 SYSTEM PRIORITY LIST

The Crystal River plant systems have been ranked in Table 3.1 according
to their importance in preventing core damage. Two different rankings are
provided for use under two tg:es of circumstances. Under normal conditions,
the left-hand column should used. For degraded or inoperable systems, the
right-hand column should be used, as discussed below. Plant systems not
:pp:a;igq or these 1ists are generally of lesser importance than those

nuluded.

JABLE 3.1. SYSTEM PRIORITY RANKING

By Contribution to By Risk Significance of tn’
fvstem Being Unavailable'™’

(a)

Low Pressure Injection
AC Power AC Power
Human Operators

Service Water

Demineralized Jater DC Power

High Pressure Injection Low Pressure Injection
Chemical Addition High Pressure Injection
DC Power

RCS Pressure Control Service Water

Power Conversion Human Operators

(a) The ranking in Column 1 is appropriate to use for
systems that are functioning normally. It is bLased
on the Fussell-Vesely Importance measure, which is
the system’s contribution to the core damage
frequency, assuming that the system is operating with
normal relicbilit{.

(b) The ranking in Column 2 is appropriate to use for
determining the significance of known system
degradation or inoperability. It is based on the
Birnbaum Importance measure, which indicates the
increase in the core damage frequency that results
when the system is assumed to be inoperable,

(c) The dashed lines represent significant differences
between importinces of systems that are adjacent in
the l1ists, Sy tems not separated by dashed 1ines
should be assuned to have importances approximately
equivalzent to ecch other, within the precision of PRA
quantification. Svstemc which appear in Column 1,
but not in Column 2, have Birnbaum Importances an
order of magnitude or more lower than the six systems
appearing in Column 2.
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2. Failure of the "Piggy-back" line from LPI discharge to HPI suctiun

Ft ‘lure of both DHV-11 and DHV-12 causes failure of high pressure injec-
tion in "piggy-back™ recirculation mode. Failure of one of the valves is
recoverable by opening DHV-7 and DHV-8 (on the cross-connect between the two
LPI discharge lines) to allow the either LPI pump to feed the remaining piggy-
back 1ine. In the event of concurrent make-up pump failures it might also be
necessary tc -pen valves on the cross-connecting header on the suction side of
the make-up (i.e., HPI) pumps. To prevent failure of both valves, inspection
should focus on maintenance of the valves and the associated controls and
electrical supply. Training and procedures should address recovery actions
for failures of one train of 1Pl or one train of HPI.

3. Failure of Valves DHV-42 and DHV-43 betwein Containment Sump and LP1 Pump
Suctian

Failure of motor-operated valves NHV-42 and DHV-43 to open on demand will
prevent water from being recycled from the containment sump back i.to the RCS.
The important failure causes are random hardware or electrical tailures.

Power availability, maintenance and surveillance of these valves should be
reviewed or o“served to maintain reliability.

4. Ffailure of Decay Heat Pumps

Failure of the Low Pressure Injection Pumps DHP-1A and DHP-1B will
prevent RCS inventory make-up under some circumstances (i.e., du~ing the
recirculation cooling phase of both high pressure and low pres<ure accident
sequences)., The dominant failure modes are failure of thesc pumps to start
and run. When one of the pumps is in maintenance, the DHR system will be
unable to provide water to the RCS or to the HPI nump suction, if concurrent
failures disable the other LPI train and the cross-over headers. The impor-
tant failure mechanisms are random hardware or electrical failures and human
errors in following procedures to recover from failures. Operator training,
awareness, surveillance and maintenance, including post-test surveillance of
these pumps, should be reviewed or observed to maintain reliahility.

5. Failure of BWST Valves DHV-34 and DHV-35

Failure to provide borated water to the reactor pressure vessel following
a transient or accident may be caused either by valve failures or low level in
the BWST. Failure of the motor-operited valve DHV-34 or check valve DHV-33 on
train A combined with a failure of the motor-operated valve DHV-35 or check
valve DHV-26 on train B results in borated water being unavailable for injec-
tion into the RCS. The dominant caus: is failure of the valves DHV-34 and
DHV-35 to open on demand. Operator awa:_ness, maintenance and testing of the
valves, as well as checking BWST level according to Technical Specifications
should improve system reliability,
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6. Failure of Valves in Decay Hea! Removil Pump Discharge Lines

Failure of the motor-operated discharge valve DHV-5 on train A combined
with the failure of discharge valve DHV-6 on train B will prevent water flow
from being provided to t'.: reactor ve,sel from the DHR pumps. [he dominant
mode is that DHV-5 and DhV-6 tail to open on dem.-'. An additional failure
cause is that the motor-operated valves transfer ciosed. Power availability,
maintenance, and surveillance of tt se valves should be reviewed or observed
to maintain reliability.

7. Reactor Building Sump Unavailable

Failure of both the motor-operaled valve WOV-3 and the air-operated valve
WOV-4 to close on demand may result in unavailability of the reactor building
sump. This is one of the principle failure modes for the low pressure recir:-
ulation function of the LP! system, Another mode of the failure is for the
sump screenc to be plugged. The important lailure causes are random hardware
or electrical failures. Maintenance of these valves should be reviewed or
observed to maintain reliability. Verification and review of check-off 1ists
and of the emergency operating procedures requirements to close these valves
should impro. - sump availability.

8. BWST Vacuum Breaker Fuils

Tre failure of the BWST vacuum breakers, DHV-69 and DHV-70, to open when
required can lead to failure of high pressure injection or low pressure injec-
tion due to loss of aet positive suction head for the injection pumps, as a
vacuum is drawn on the BWST by the injection pumps. The consequences of this
failure could be failure of one or more injection pumps (if they continue to
pump under cavitation conditiors) or structural failure of the BWST itself.
Common cause failures due to vendor or maintenance commonalities are the most
important for these components. Inspectors should review maintenance records,
procedures, and scheduling.
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TABLE 4.1B. MODIFIED LPI SYSTEM WALKDOWN
Component Required
~Number Component Name ___  Location _Position
Electrical Components
breaker on ES Bus 3A for Decay Racked In/
Heat Removal Pump DHP-1A Closed
Breaker on ES Bus 3B for Decay Racked In/
Heat Removal Pump DHP-1B Closed
Breakers for MOV DHV-3 Closed
Breakers for MOV DHv-4 Closed
Breakers for MOV DHV-5 Closed
Breakers for MOV DHV-€ Closed
Breakers “: MOV DHV-34 Closed
Breakers for MOV DHV-35 Closed
Breakers for MOV DHV-4] Closed
Breakers for MOV DHV-42 Closed
Breakers for MOV DHV-43 Closed
Breakers for MOV WOV-3 Closed
Valves
DHV-3 MO Decay Heat Discharge Valve Closed
DHV-4 MO Decay Heat Discharge Valve Closed
DHV-5 MO Decay Heat Suction Valve Closed
DHV-6 MO NDecay Heat Suction Valve Closed
DHY-34 MO BWST Discharge Valve Closed
DHV-35 MO BWST Discharge Valve Closed
DHV-4] MO Decay Heat Discharge Valve Closed
DHV 42 MO Containment Sump Discharge Valve Closed

4.5

Actual
Pgsition



Comoonent

~Number
DHV-43
DHV-69
DHV-70

WOv-3
Wov-4

TABLE 4.18B. (contd)
Required Actual

e GOMpONEN tame  Location _Position Positic.
M) Containment Sump Dic<charge Valve Closed LR
BWST Vacuum Breaker Closed N
BWST Vacuum Breaker Closed -
MO RR Sump Valve Open .
Air-Operated RB Sump Valve Open

4.6
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4.2 AC POWER SYSTEM

The AC Power System at Crystal River 3 provides AC power at various vol-
tages to all other plant systems. AC electrical power is the motive force for
the majority of the auxiliary and safeguards system pumps, motor-operated
valves, and instrumentation.

The AC power system is divided into six separate trains. These are the
6900 V Bus 3A, 6900 V Bus 3B, 4160 V Unit Bus 3A, 4160 V Unit Bus 3B, 4160 V
Engineered Safeguards Bus 3A and 4160 V Engineered Safeguards Bus 3B. Power
to the 6900 V buses (3A and 3B), which power the reactor coolant pumps, is
normally supplied by the Crystal River 3 main generator, when the plant is
operating. All other buses are normally supplied by the Unit 3 Startup Trans-
former, which is connected to the 230 kV switchyard. Since the Unit 3 genera-
tor supplies power to the 500 kV switchyard, all other electrically operated
equipment in the plant (powered from the 230 kV switchyard) is isolated from
the effects of a main generator trip.

The two Engineered Safeguards buses are packed up by diesel generators
which automatically start on either low bus voltage or on an Ergineered Safe-
guards Actuation Signal. The Engineered Safeguards buses can aiso be powerec

rom the Crystal Rivei' Units 1 and 2 startup transformers. The two Unit Buses
have no backup power supply.

In the event of a unit trip, power to the 6900 V bus is automatically
transferred from the main generator to the Unit 3 startup transformer, so that
all electrical equipment is powered from the 230 kV switchyard. 1f the 230 kV
switchyard is lost, all normal AC power to all plant equipment is lost, with
only the equipment that is ~owered by the [S buses having an available backup
power supply. As soon as low voltage is detecteu at one of the 4160 V ES
buses, its associated diesel generator starts automatically and is
au%omatica]ly connected to the bus when it has reached the proper operating
voltage.

When the ous voltage is returned to normal, the equipment that was shed
from the bus during the undervoltage transient can be sequenced back onto the
bus either automatically or manually.

The AC Power system requires the following support functions provided by
other systems:

e DC power to circuit breakers is provided by DC power distribution
panels DPDP-3A, DPDP-3B, DPDP-5A and DPDP-5B

« DC power to the diesel generators is provided by DC power
distribution panels DPDP-6A and DPDP-6B.

4.8






4. failure of Unit 3 Startup Trensformer Switchovers

Following a trip of the main generator, power to the 6900 V buses is
automatically transferred to the Unit 3 Startup Transformer, so all electrical
equipment will be powered from the 230 kV switchyard. 1f the 230 kV switch-
yard is lost, normal AC power to plant equipment is lost. Failure of the
Unit 3 Startup Transformer in conjunction with failure of the Unit 1 and 2
Startup Transformers, which serve as backup power sources, could also result
in a loss of normal AC power to vital systems. The dominant failure mode is
that the transformer transfer switch fails to close. Contributing failure
modes are operator failure to switchover or failure to lineup to the 230 kv
switchyard. Observation and review of the periodic maintenance and testing
should maintaii availability. Operator training for awareness of potential
sys.em malfunctions and selection of appropriate responses will enhance
recovery probability.

5. 4.16 kV ES Bus 3A (or 3B) Feeder Breaker 3205 (or 3206) Fails to Operate

Failure of these ES bus feeder breakers can result in loss of electrical
power to their respective buses, even though the EDGs are functioning. Hard-
ware or electrical component failures are the dominant failure mechanisms.
Review and observation of the periodic maintenance and surveillance proce-
dures, along with verification of proper breaker position should help ensure
breaker reliability.




TABLE 4.2B. MODIFIED AC POWER SYSTEM WALKDOWN

Component Required Actua
Number Component Name __  Llocation _Position = Position
3209 t5 Bus 3A Feeder Breaker Open e X
3210 ES Bus 3B feeder Breaker Open -
3103 500 kV to 230 kV Switchover Open -
Breaker
3104 500 kV to 230 kV Switchover Open el
Breaker
3205 ES Bus 3A Feeder Breaker Closed -
3206 ES Bus 3B Feeder Breaker Closed N, &
3211 ES Bus 3A Switchover to
Unit 1 & 2 S.U. Transformer
Breaker Open -
3212 ES Bus 3B Switchover to
Unit 1 & 2 S.U. Transformer
Breaker Open L
DG-3A Diesel Generator 3A (a) -
DG-38 Diesel Generator 3B (a)

(a) Due to the integrated nature of the diesel generator failure-to-start
or failure-to-run failure modes, the Tineup of all automatic diesel
generator support functions (service water, fuel oil, st rting air,
etc.) should be verified.

(b) These are required positions during normal, not emerger.y, operations.
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The NSCCC system requires the following support functions provided by
other systems:

o AC power for the pump driver for pumps SWP-1A and 2A is provided by
the 4160 V (S Bus 3A. AC power for the pump driver ‘for pumps
SWP-1B and 2B is provided by tle 4160 V ES Bus 3B. AC power for
pump SWP-1C is provided by the 4160 V Unit Bus 3B.

¢ itmergency actuation of pumps SWP-1A and 1B is provided by the
Engineered Safeguards Actuation System.

The DHCCC system requires the following support functions provided by
other systems:

¢ AC power for pump DCP-1A and air handling unit AHHE-30A is provided
by the 480 V ES Bus 3A. AC power for pump DCP-1B and air handling
unit AHHE-30B is provided by the 480 V ES Bus 3B.

o [OC power for AC circuit breaker for the pumps is provided by
DPDP-5A and DPDP-5B.

o Automatic actuatior is provided by the Engineered Safeguards
Actuation System.

The NSSW and DHWS systems require the following support functions
prov'ded by other systems.

o« AC power for pump RWP-1 is provided by the 4160 V Unit Bus 3A. AC
power for pumps RWP-2A and RWP-3A is provided by the 4160 V ES
Bus 3A. AC Power for pumps RWP-2B and RWP-3B is provided by the
4160 V ES Bus 3B. AC power for pump DOE-2A is provided by ES MCC
3A1. AC power for pump DOE-2B is provided by ES MCC 3B1.

TABLE 4.3A. SERVICE WATER SYSTEMS FAILURE MODE 1DENTIFICATION

Conditions that Lead to Failure

1. RWP-3A and RWP-3B flush Water Valves Fail Closed

Failure of these Raw Water Pump Flush Water valves to remain open may
orevent sufficient flow from being provided to the heat exchangers. The dom-
inant failure cause is random hardware railure. Periodic surveillance, test-
ing and maintenance of these valves should help ensure reliable operation.

4.14
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Componen’.

Number

DCV-19
DCV-20

TABLE 4.3B. MODIFIED SERVICE WATER SYSTEMS WALKDOWN

e lOmponent Name

flectrical Components

DCP-1A, Pump Breaker

DCP-18, Pump Breaker

RWP-3A, Pump Breaker

RWP-3B, Pump Breaker

Valves
Surge Tank Discharge Valve
Surge Tank Discharge Valve
ReP-3A Flush Water Valve
RWP-3B6 Flush Water Valve

4.16

Location

Required
Position

Racked in/
Closed

Racked in/
Closed

Racked in/
Closed

Racked in/
Closed

Open
Open
Open
Open

Actual



IED SYSTEM DRALING OF SME (NSCCC) (REF. 1)
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4.5 HIGH-PRESSURE INJECTION SYSTEM

The High-Pressure Injection (HPI) system at Crystal River 3 serves as
both a support system during normal operation and as an engineered safeguard
system during plant transients and accidents. The Crystal River 3 HPI system
is also known as the makeup and purification (MUP) system. It consists of
three makeup pumps in parallel. Maleup pump 1B is normally running to provide
makeup flow and seal injection flow through separate lines to the primary
system. Normal suction is obtained {rom the letdown system via the makeup
tank. During an accident, suction is obtained either directly from the BWST
or from the containment sump via the LPI system ("piggy-back" mode), and flow
is provided to the primary system through four high pressure injection lines
which are separate from the normal makeup and seal injection lines.

During ncrmal operation, the HPI system provides normal makeup water to
the primary coolant iocop and seal injection water to the reactor coolant
pumps. Ouring plant transients, the HPI s:stem provides emergency core cuol-
ing (ECC) injection from the BWST to the primary system during the early stage
of a loss-of-coolant accident (LOCA) and re-~ives suction from the LPI pumps
for long-term recirculation of cooling wi.er between the primary system and
the reactor building sump. The HPI sys.em can alsn be used to provide primary
system feed for feed-and-bleed cooling “olluwing a loss of bnth main and emer-
gency feedwater system. The "success 2riteria" for emergency operation of the
HPI system are is one operat.ng HPI pump and one intact flow train.

Unless it is down for maintenance, Man.dp Pump 1B is normally running
and Pumps 1A and 1C are in standby. In the event of a high pressure injection |
actuation signal from the ESAS, pumps 1A and 1C start automatically. The
injection valves open automatically. The normally closed vaives MUV-62 and
MUV-73 also open to provide two flow paths frum tre BWST tc the makeup pumps.
The system then provides ECC water to the primary system until the BWST is
drained to its low level alarm point. When thc BWST low level alarm sounds,
the operator must manually transfer suction to the containment sump for long-
term ¢co)ling via the DHR pumps in piggy-back mnde by 1) opening the valves
DHV-11 and DHV-12 between the HPI suction and the LPI pump dischargec,

2) opening the valves DHV-42 and DHV-43 between the containment sump and the
LPT pump suction, and 3) starting one or both of the DHR (LPI) pumps.

Support functions provise. to the HPl system by other systems include

provision of AC and DC electric power, and automatic initiation by the
Engineered Safeguard Actuation System.

4.22 |
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Component
Number

TABLE 4.58, MODIFIED HPI SYSTEM WALKDOWN

_Lomponent Name

DHV-11
DHV-12
MUV-58
MUV-73

Electrical

Breaker for Makeup Pump MUP-1A

reaker for Makeup Pump MUP-1B

Breaker for Makeup Pump MUP-1C

Breakers for MOV DHV-11
Breakers for MOV DHV-12
Breakers for MOV MUV-58
Breakers for MOV MUV-73
Valves

Piggy-back MO Valve
Piggy-back (10 Valve
BWST Suction MO Valve
BWST Suction MO Valve

4.24

Location

Required
Position

Racked in/
Llosed

Racked In/
Closed

Racked In/
Closed

Closed
Closed
Ope-.
Closed

Closed
Closed
Open
Closed

Actual
Position
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