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Performance & Quality Evaluation Branch (LPEB), and the ABWR project manager,
to discuss the draft of the ABWR Design Reliability Assurance Program (D-RAP),
dated December 19, 1991 (Enclosure 1). Also attending the meeting were the

Risk Applications Branch (ded as Enclosure 2.PRAB) staff and a representative from NUMARC. Alist of attendees is inclu The GE representatives ex-
21ained the contents of the document, and advised the staff cf comments made

that will be
)y NUMARC and the Electric P1wt:r Research Institute (EPRI)d PRAB staff askedconsidered in the next revision of the draf t. The LPEB an
questions to clarify points contained in the submittal to better understand
the D-RAP. 3

Topics discussed during the meeting were: guidance to the owne.'/ operator for
- the operations phase RAP; reliability n$surance activities; definitions of the

terms such as risk significance, and goals / targets; GE organizational and
administrative aspects of implementing the D-RAP; and the example provided to

. demonstrate the implementation of the D-RAP.

GE agreed to provide a revision to the d* aft D-RAP within the next 2 weeks
that incorporates NUMARC, EPRI, and the NRC comments, and answers questions
raised at the meeting. The NRC staff agreed to hold a conference call to
provide early feedback to the revised draft before it is finalized,
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ABVR DESIGN RELIABILITY ASSURANCE PROCRAM

i

~

1.0 INTRODUCTION

The ABVR Design Reliability Assurance Program (D. RAP) is a program performed by
CE Nuclear Energy (CE.NE) to assure that the ASVR will be operated and
maintained in such a way that the reliability assumptions of the probabilistic
risk assessment (FRA) apply throu8 out the plant life. The plant owner /h

operator will also have a RAP that shows that the plant is being operated and
maintained so that safety is flot degraded. The PRA evaluates the plant

response to initiating events to assure that pisnt damage has a very low
probability and risk to the public is very low, Input to the PRA includes
details of the plant design and assumptions about the ability of the plant
owner / operator to operate and maintain the plant such that safety related
structures, systems and components (SSCs) retain their reliability throughout
plant life.

This D. RAP will include the design evaluation of the ABVR. It will identify

relevant aspects of plant operation, maintenance, and performance monitoring of
plant SSCc to assure safety of the equipment and limited risk to the public.

Also included in the D. RAP is,a descrip' tion of how the D. RAP will apply to one
important plant system, the standby liquid control system (SLCS). The SLCS is

an example of how the principles of D RAP will be applied to other systems
'identified by the PRA as being important to safety.

2. SCOPE

!.
The ABVR D. RAP will include the design evaluation of the ABWR, and it will

identify relevant aspects of plant operation, maintenance, and performance
! monitoring of plant safety related SSCs. The PRA for the ABVR will be used to

identify and prioritize these SSCs that are important to prevent or mitigate

,

plant transients or other events that could present a risk to the public.
1

.l.
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3. PURPOSE

l

The purpose of the D. RAP is to assure that the plant safety as quantified by
the probabilistic risk analysis (FRA) is achieved by the design and that
informaefon is provided to the future owner / operator so that plant safety is
maintained through operation and maintenance during the entire plant life.

4. OBJECTIVE

.

The objective of the D. RAP 16 to identify those plant components that are
significant contributors to safety, as shown oy the PRA. and to assure that
plant design provides SSCs at least as reliable as that assumed la the PRA.
The D. RAP will also specify operation, maintenancc and monitoring requirements
that will assure that such components can be expected to operate throughout
plant life at least as reliably as assumed in the FRA.

A major component of plant reliability assurance is risk focused maintenance,
by which maintenance resources arn focused on those components that enable the
ABVR systems to fulfill their essent'ial safety functions and on components
whose failure may initiate challenges to safety systems. This focus of
maintenance will have a beneficial inpget in decreasing risk.

$. SSC IDENTITICATION/PRIORITIZATION

the PRA prepared for the ABVR is the source for identifying risk. critical SSCs
that should be considered for design improvement and/or risk. focused mainten.

ance. The way the PRA is used is demonstrated in Figure 1. Those PRA cutsets

that contribute to core damage frequency (CDF) are identified; the top cutsets
that contribute significantly to the CDF are selected for evaluation of,

component failures. Components whose failures are involved in the top cutsets
are identified. Of these, those components that may be critical as determined
by consideration of aging and common cause failures are also identified. The
result is a list of risk. critical components for further consideration.

Prioritization of the SSCs identified by the PRA is also obtained from the PP.A.
Those SSCs with greater contribution to the CDP will be given more attention

2-
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Figure 1. PRA Process for Risk-Critical Component Determination
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with regard to possible redesign and with regard to irentifying appropriate
maintenance tasks to limit the failure probability.

6. DESIGN CONSIDEP.ATIONS

The reliability of risk. critical SSCs, which are identified in the PM, will be
evaluated at the design stage by appropriate design reviews and reliability
analyses of the identified equipment. Current data bases will be used to
identify appropriate values for failure rates of equipment as designed, and
these failure rates will be compared with those used in the PM. Normally the

failure rates will be the same, but some may differ because of recent design
changes. Whenever failure rates of designed equipment are significantly
greater than those used in the PM, an evaluation will be performed to
dete1mine that the equipment is acceptable or that it must be redesigned to
achieve a lower failure rate.

For those risk. critical SSCs contributing a large fraction of the total CDP, as
indicated by PM calculations, component redesign will be considered as a way
to reduce the CDT contribution. (If the CDF is acceptably low, little effort
will be expended toward red 9 sign.) If there are no practical ways to redesign
component, alternate SSC designs incorporating such features as redundant
components or backup systems will be evaluated. If there ate practical ways to

redesign a risk. critical SSC, it will be redesigned and the change in PM
results will be calculated. Following the redesign phase, dominant SSC failure
modes will be identified so that protection against such failure modes can be
accomplished by appropriate maintenance. The design considerations.that go
into determining-an acceptable, reliable design and the SSCs that must be
considered for reliability focused maintenance are shown in Figure 2.

CC.NE will identify to the plant owner / operator the risk. critical SSCs and the
reliability assumed for them in the PM. CE NE will also outline a MP for the
plant owner / operator ta follow to assure that FM results will be achieved over
the life of the plant.

4
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Figure 2. Design Evaluation fDr SSCS

5
L
L !

, . ,_ _ _ _ . _ . . _ . _ _ _ . . _ . _ . _ _ _ . _ _ . . . _



.--__ __.. _ _ _._ - _.__. _ . - _._____._.__e._ . .. ___

,

( Draft 12/19/91*
,

*
. ,

,

7.- DEFINING PAILURE MODES [
!

The determination of dominant failure modes of risk. critical SSCs will include ,

historical information, analytical models and existing requirements. Many BVR |

systems and components have compiled a significant historical record, so an
evaluation of that record comprises Assessment Path A in Figure 3. Details of
Path A are shown in Figure 4 !

-

For those SSCs for which there is not an adequate historical basis to identify- ,

Ecritical failure acdes, an analytical approach is necessary, shown an
;

Assessment Path B in Ffgure 3. The details of Path 3 are given in Figuro S.
The failure modes identified in Paths A and B are then reviewed with respect to

the existing maintenance activities in'the industry and the maintenance
requirements Assessment Path C in Figure 3. Detailed steps in Path C are
outlined in Figure 6.

b. RELIABILITY TOCUSED MAINTENANCE

:
Once the dominant failure modes are determined for risk. critical SSCs, an -

assessment is required to determine the appropriacy maintenance activities that
'will assure acceptable performance during plant life. Such maintenance may

consist of periodic surveillance inspections or tests, monitoring of SSC
performance, and/or periodic preventive maintenance (Ref. 1). The decision
tres covering these maintenance areas, is shown in Figure 7. As indicated,

some SSCs may require a combinatior. of maintenance activities to assure that
their performance matches that assumed in the PRA.

!

-

Periodic testing of SSCs may include startup of standby systems, surveillance
testing of instrument circuits to assure that they will respond to appropriate
signals, and inspection of passive components (such as tanks and pipes) en show

-that they are intact and available to perform as designed. Performance

monitoring, including condition monitoring :an consist of measurement of
output (such as pump flow rate or heat r ; hanger temperatures), measurement of

,

magnitude of an important variable (se .t as vibration or temperature), and
)testing for abnormal conditions (sur as oil degradation or local hot spots).

6-.
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Figure 3. Process for DeIermining Dominant Failure Modes of Risk-Critical SSCs
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Figure 4. Use of Failure History to Define Failure Modes
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Definition of Failure Modes
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Periodic preventive maintenance-is an activity performed at regular intervals
*~

- to. preclude ysoblems that could occur before the next PM interval. This could

be' regular oil changes, replacement of seals and gaskets or refurbishment of .,

-equipment subject:to wear or age related degradation. '

Any planneo maintenance activities must be integrated with the regular
-operating plans so'that they do not disrupt normal opearation. Maintenance that

will be performed more frequently than refueling outages must be planned so as
to not disrupt operation or be likely to cause reactor scram. Maintenance
planned for performance during refueling . outages must be conducted in such a
way that it will have little or no impact on outago length or on other

,

maintenance work.

9. OWNER /0PERATOR'S RELIABILITY ASSURANCE PROG 1 TAM ,

The F.AP that will be implemented by the ABWR owner / operator will also be
designed by'that organization. However,-GE NE will provide an outline of the
RAP for the owner / operator. This-outline will identify the areas of

,

maintenance activities that should be included in the RAP. Several such areas

are discussed below. .,

9.1 Es11 ability Performance Mar (rnrjng: The monitoring of safety related SSCs
during plant operation will be spe.ified in.the own .r/operstor's RAP., GE NE
vill recommend-the type and frequency of monitoring that will be required for

' each SSC identified as importent to the achievement of the safety.

,

9.2 Reliability Methodolorv: The method by which the plant owner / operator
-

will comparc plant data to the SSC data in the PRA will be recommended by

GE-NE. .

x

9.3 ' Prob.lem Prioritization: GE NE will specify,- for each of the safety
related SSCs, the importance of that item at a contributor to the CDF
calculated by the PRA. This will assist the owner / operator in assigning
priorittes to problems that are detected with such equipment.

-12-.
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9A Root Cause Analvs11: Any important problems that are identified by the
owner / operator regarding reliability of safety related SSCs must be evaluated
to determine the root causes, those causes which, after correction, will not

recur to again degrade the reliability of equipment. The basic elements of

such root cause analysis will be identified by CE NE, and the detailed root
cause analysis techniques will be specified by the owner / operator.

9.5 Corrective Action Determination: The co.vective actions required to
.

restore equipment to its required functiz,na' capV tlity and reliability will be
..Jults of problemdetermined by the owner /operarar, based on 4

identificacion and root cause analysis. Part of the determination of proper

corrective action will be an evaluation of the r'uture reliability af the

equipment and comparison with the specified reliability given in itere 9.1,

above.

9.6 Corrective Action ImplementatiED: The implementation of corrective action
that is determined in item 9.5, above, will be performed by the owner / operator.
CE NE will identify to the owner / operator a list of precautions that must be
observed when performing corrective action on safety related equipment so that
plant safety is not compromised during such work.

9.7 Corrective Action Verification: When problems with safety related

equipment are corrected, the owner / operator must ascertain that the equipment
now functions correctly. Thq operations and maintenance (O & H) manuals for

safety related equipment will have equipment checkout procedures that must be
followed af ter maintenance to assure that such equipment will perform its
safety functions. GE NE will provide an outifne of such checkout procedures
for all such equipment.

9.B Plant Agine Safety related equipment will bs designed for the full design
life of the ABVR (60 years). Any such equipment that is expected to undergo

1

age related degradation will have such phenomena identified by GE NE in the
D RAP. The need for replacement or refurbishment of aquipment as it ages will
be specified in the 0 & M~ manuals.

-13- )

_ _ - _ _ _ _ _ _ _ _ _ . _ - _. _ _ .__ .__- __._ _____ ______________ _ _ __ _



.
_-

'

.' Drcft 12/19/91
|

l

!
9.9 Feedback to Desicner The plant owner / operator will periodically compare

.

performance of safety related equipment to that specified in CE NE's PRA and
D RAP, as mencioned in item 9.3, above. The outline for the owner / operator's
RAP (item 9.1, above) will contain a request regarding feedback of plant SSC
performance data to GE NE in ther.e cases that consistently show SSC performance
below that specified.

9.10 Procramcatic Interfaces The D RAP performed by GE NE will be primarily
concerned with the design of the ABWR, The D RAF will interface wilh design of
all equipment related to plant safety through design reviews and plant status
reviews. It will also interface throuSh procedure reviews, for initial

equipment, with quality asturance and procurement.

The plant owner / operator's RAP will address the interfaces with construction,
startup testing, operations, maintenance, engineering, safety, licensing,
quality assurance and procurement of replacement equipment. An outline of such a
interfaces will be. provided _to the owner / operator by GE NE.

10. D-RAP IMPUZENTATION

Am example of implementation of the D RAP is given by consideration of the
standby liquid centrol system (SLCS). The purpose of the SLCS is to inject
neutron. absorbing poison into the reactor, upon demand, providing a backup
reactor shutdown capability independent of the control rods. The syst.em is
capable of operating over a wide range of reactor pressure conditions. The

SLCS may or may not be identified by the final PRA as a significant contributor
to CDF or to offsite risk.

* 10.1 SLCS Descrietion

Durins normal operation the SLCS is on standby. only to function in event the
operators are unable to control reactivity with the normal control rods. The

SLCS consists of a boron solution storage tank, two positive displacement
pumps, two motor operated injection valves (provided in parallel for
redundancy), and associated piping and valves used to transfer . rated water

from the storage tank to the reactor pressure vessel (RPV).

-14-



___

_.-
.

L : L iUU Draft 12/19/91-

The-borated" solution is discharged"through the 'B' high~ pressure core flooder

-(HPCF) subsystem sparger. . . A schematic diagr am of the SLCS, showing major
.

system components, is presented in Figure 8 Some locked open maintenance

-valves and some check valvestare not'shown. Key equipment performance-

requirements-are:-

a. Pump flov_ 50 gpm per pump

b. = Maximum reactor pressure: 1250 psig

(for injection)

c. -Pumpable volume in 6100 U.S. gal
I storage tank (minimum)

Design provisionn_to_ permit system testing include a test _ tank and associated
tping and valves. The tank can be supplied with'domineralized water which can

be pumped in a closed _ loop through either pump or injected into the reactor.

The SLCS uses a d.ssolved, solution of sodium pentaborate as the neutron-
absorbics poison. This solution is held in a heated storage-tank to maintain

the solutten above:its saturation temperature. The SLCS solution tank, a test

4: water _ tank, tre two positive displacement pumps. and associated valving are
~

ic:Arad in the secfndary containment on-the floor elevation below the operating
floor. This ia a Seisate Category I structure,.and the SLCS equipment is

(protected frot phenomena such as earthquakes, tornados, hurricanes and-floods
-as welliss fram internal postulated accident phenomena. In this area, the SLCS E

:is not subject to conditions such as missiles, pipe whip,;and discharging
fluids.

.

' The pumps are capable of producing discharge pressure to inject the solution-

- into the reactor wnec the-reactor-is at high pressure conditions corresponding 1
to the system relief valve uctuation. ' Signals indicating storage tank liquid-

clevel.: tank outlet valve position.: pump discharge pressure and injection valve
position are available in the control room.

y
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The pumps,-heater, valves and controls are powered'from the. standby power >

supply or normal offsite power. The pumps r.nd valves are powered and
'

controlled from separate buses and circuits so that single active failure will'
not prevent system operation. The power. supplied to one motor operated
injection valve,- storage tank discharge valve, and injection pump is from

t Division I, 480 VAC. The powe r supply to the other motor operated injection
valve, storage tank outlet valve, and injection pump is from Division II, 480
SAC. The power supply to the tank heators and heater controls is connectable
to a standby power source. The standby power source is Class-1E from an
on site source and is independent of the off-site power.

,

All components of the system which are required for injection of the neutron
absorber'into-the reactor are. classified Seismic Category I. All major

mechanical components are designed to meet ASME Code requirements as shown

below.

,

ASME Design Conditions

Comeonent Code Class Pressure Temperature

Storage Tank- 2 Static Head 150 F

Pump / Motor 2 1560 psig 150 F*

Injection Valves 1 1560 psig 150 F

Piping Inboard of .

Injection valves 1 -1250 psig 575 F

The installation and preoperational inspections, tests, and/or analyses
together with associated acceptance criteria which will be undertaken-for the
SLCS are given in Table 1.

.

R
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Table 1. SLCS Inspections,-Tests, Analyses and Acceptance Criteria

Certified Design
.

, &,ccentance CriteriaCommitment Inseections. Tests. Analyses

1. The minimum 1. - Construction records, 1, It must be shown the
average poison . revisions and plant visual SLCS can achieve a poison
concentration in examinations will.b1 concentration of 850 ppa or

the reactor after undertaken to assess greater assuming a dilution
operation of the as-built parameters listed due to non-uniforu mixing
SLCS shall be below for compatibility with in the reactor and
equal to or- 3LCS design calculations. ace.ounting for dilution in

grearer than 850 If necessary, an as built the RHR shutdown cooling
ppm. SLCS analysis will be systems.. This

conducted to demonstrate the concentration must be
'

acceptance criteria is met, achieved under system
design basis conditions,

Critical Parameters: Validation Attributes:

a. Storage tank pumpable Storage tank pumpable
volume , volume range 6100 6800 gal,

b. RPV water-inventory at RPV water inventory
70 f < 1,000,000 lb

c. RHR shutdown cooling RHR shutdown coolihg system
system water inventory at inventory < 287,000 lb
70 F

2. A simplified 2. Inspections of 2. The system
system configura- installation records configuration is in

. Figure 8. walkdowns wil1~be conducted _
accordance with Figure 8.tion in shown in together with plant-

to confirm.that the
-

installed equipment is in
compliance with the design
configuration defined in

-Figure 8.

.

9
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Table 1. SLCS Inspections, Tests, Analyses and Acceptance Criteria (Cont.)

Certified Design
Commitment Inspectient,_ Tests. Analyses Acceptance [Literia

3. Each SLCS pump 3. System preoperation 3. It must be shown that
shall be capable tests will be conducted to the SLCS can inject 100 gpm
of delivering 50 demonstrate acceptable pump (two pump operation) against
gpm of solution and system performance, a reactor pressure ,of 1250
against the These tests will involve psig,
elevated pressure establishing, test conditions
conditions which that simulate conditions
can exist in the which will exist during an
reactor curing SLCS design basis event.

>~everts involving
SLCS initiation.

4 The system is 4. Field tests will be 4. Using normally installed
designed to conducted after system controls, power supplies and
permit in service installation to confirm that other auxiliaries, the

functional in-service system testing system has the capability
testing of SLCS. can be performed. to:

a. pump tests in a closed
loop on the test tank and

b. Reactor pressure vessel
injection tests using
demineralized water from the
test tank. _

5. The pump, 5. System tests will be 5. The installed equipment )

heater, valves conducted after installation can be powered from the
and controls can to confirm that the standby AC power supply.
be powered from electrical power supply 3

the standby AC configurations are in
power supply as compliance with design
described in commitments.
Section 10.

.

-19-
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10.2 SLCS Ooeration

The SLCS is initiated by one of three means: (a) manually initiated from Gr.
main control room. (b) automatically initiated if conditions of RPV pressure

above 1125 psig and startup range neutron monitor (SRhM) above $4 exist for 3
minutes, or (c) automatically initiated if conditions of RPV vater level below

the level 2 setpoint and startup range nr.utron monitor (SR.*M) above 54 exist
for 3 minutes. The SLCS provides borated water to the reactor core to

compensate for the various reactivity effects during the required conditions.

To meet its reactivity objective, it is necess,ary to inject a quantity of boron
which producer a minimum concentration of 850 ppm of natural boron in the
reactor core at 20 C. To allow for potential leakage and imperfect mixing in

the reactor system, an additional 25% (220 ppm) margin is added to the above
requirement. The required concentration is achieved accounting for dilution in

*

the RPV with nor5al water level and including the volume in the residual helt

removal shutdown cooling piping. This quantity of boron solution is the amount a

Iwhich is above the pump suction shutoff level in the storaSe tank thus allowing
for the portion of the tank volume which cannot be injected.

10.3 SLCS Fault Tree

The top level fault tree for the SLCS is shown in Figure 9, with the top gate

defined as Pailure to deliver 50 gpm of borated water from the storage tank to
the RPV. Details providing input to most of the events in Figure 9 are
contained in the several additional branches to the fault tree.

Normally the risk significant SSCs would be determined from the total clant
reliability analysis (fault trees and event trees), but in this example results
of the system fault tree are given in Table 2. Six cutsats, or combinations of*

events leading to system failure, combine to contribute a large fraction of the
total system failure probability. Seven events or failures contribute to these
top six cutsets, so the SSCs contributing to these events should be considered
as candiduces for redesign or for risk focused maintenance.

-20-
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. Table 2. Top Level Cutsets Jor SLCS Failure ;

,

?..

I

CUTSET EVENTS *'

.

1' OVF001W OVF002W _

2 ._ 0FLOOOW -
e-

3 ECA040H

|4- ECA021H-
'

5 OPM002HW OVF001W

6. OPM001W - OVF002W

'
s

* ' Event names: *
,

. OVF001W Flor Diverted Through Relief: Valve F003A -

,

-: 0VF002W - Flow Diverted-Through Relief Valve.F003B--
.

0FLOOOHW Plugged Suction Lines Frota Tank >

OPM001HW SLCS Pump'A (C001A) Falls to operate---

OPM002HW ;SLCS Pump B (C0015)= Fails:- to operatec

ECA02UI- AC Power Cable 21-Failure-

,

"

ECA040H AC Powei. Cable 40 Failure -
-

._,

- . , .
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10,4 System De,ien Reseense

.

The SLCS system components identified in top cutsets of the total plant fault
tree would normally be considered for recesign or for risk focused maintenance,
as noted above. However, for this example the seven events identified by the
system fault tree are the areas most significant to system failure to carry out
its function.

Two of the events in Table 2 result from flow of SLCS fluid being diverted

through relief valves back to pump suction rather than into the RPV. Since

gate and check valve failures (which could result in relief valve operation)
are accounted for by separate events, these relief valve failures of concern
can be considered to be valve body failurcs or inadvertent opening of the
relief valves. PluEging of-the suction lines from the storage tank could
triult from some contamination of the tank fluid or collection of foreign

matter in the tank. The pump failures to start upon demand could result from
electrical or mechanical problems at the pumps or their control circuits.

Two AC electrical system failures that contribute to SLCS system failure are
identified in Table 2. No further details of electrical system failures or

maintenance are included here. That leaves the five components noted above for

special attention with regard to reducing the risk of system failure.

a. Redesien

If the system reliability is already adequate to meet its goals, redesign will
not be necessary. Redesign considerations, if required, will include trying to
identify more reliable, relief valves, more reliable pumps, and suction lines
less likely to plus. The latter might be erhieved by using larger diameter
pipes, inlet strainers, or ruttiple suction lines. Pump and valve reliability

might be. enhanced by spec *.iic desi n changes or by providing greater redundancy5

of equipment. Any -2.n redesign wteuld have to be evaluated by balancing the
increase in reliability achieved against the added complication to plant
equipment and layout.

-23-
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b. Failure Mode Identification

If redesign is not necessary, or af ter redesign S- a been completed, the
appropriate reliability focused maintenance should be identified for the three
SLCS component types identified by the fault tree and discussed above. This

begins with determining the likely failure modes that will lead to loss of
,

function. Examples of the types of failure modes that could impact reliability
of these identified components are shown in Table 3. The table is not a

complete listing of important failure modes, bu1 is iatended to indicate the
types of failures that would be considered.

c. Ets.ommended Maintenane.g.

For each identified failure mode the appropriate naintenance tasks will be
identified to assure that the failure mode will be (a) avoided, (b) ro.4nted

insignificant, or (c) kept to an acceptably low probability. The type of g.

maintenance and the frequency of doing maintenance are both important aspects
of assuring that the equipment failure rate will be no greater than that
assumed for the PRA. Examples of maintenance activities and frequencies are

shown in Table 3 for each identified failure modef *

.
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' TABLE 3. EXAMPLES OF SLCS TAILURE MODES & RISK TOCUSED MAINTENANCE

COMPONENT FAILURE MODE /CAUSE RECOMMENDED MAINTENANCE IEROUENCY

Relief Body leakage Visual inspection 24 months
valve

Spuriouc opening, Inspect' closure spring for breaks; 10 years
spring failure measure spring constant; replace

spring..
.

Spurious opening, Visual inspection of 10 years
spring fastener spring fastener; replace
failure if necessary.-.

Spurious opening, Visual and penetrant inspection 10 years
failure of valve of stem and disk, ultrasonic

- stem or disk. inspection of stem; replace if
necessary.

,,

Pumpf Fails to start, runctional test of pump with 6 months
electrical suction from test tank, no flow

"
problems from storage tank,

- Fails to run, Measure pump vibration during 6 months
mechanical pump operation in functional test. >

problems

Disarsemble/ inspect pump for 5 years-
corrosion; wear.--Refurbish as

necessary..

"

i...

Suction- Lines plugged Sample storage tank water for 6 months
Lines by sediment sediment; clean tank as necessary.

I -Lines plugged'. Sample storage tank' water for 1 month
by precipitated .bgree of saturation of boron

p -boron compounds c.ipounds. Increase tank temper.
| g pes 04 r.ecessary.

t ,

4

5
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11. CLOSSARY OF TERMS

,,sCDF The core damage frequency as calculated by the PRA.

D RAP Design Reliability Assurance Progran performed by the plant
designer to assure that ths plant will be operated and
maintaine:4 in such a way that the reliability assusp,tions of the
PRA apply throughout plant life.

CE-NE CE Nuclear Energy, ABWR plant designer.

Owner /

Operator The utility or other orSanization that owns and operates the
AB'.'R following construction,

a

PRA Probabilistic risk asscasment performed to identify and quantify
the risk associated with the ABWR.

RAP Reliability Assurcnce Program performed by the owner / operator to
assure that the plant operates safely, consistent with the PRA.

.

Risk-
critical Those SSCs which are identified as contributing significantly to

the CDF and/or to the risk to the public.

SSCs Structures, systems and components identified as being important
to the plant operation and safety.

.

12. REFERENCES

(1) E. V. Lofgren, et. al., "A Process for Risk-Focused Maintenance",
SAIC, NUREG/CR-5695, March 1991
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