UNITED STATES
NUCLEAR REGULATORY COMMISSION
REGION IV

611 RYAN PLAZA DRIVE, SUITE 400
ARLINGTON, TEXAS 76011-8064

DEC 4 1985

Entergy Operations, Inc.

ATIN: C. R. Hutchinson, Vice President
Operations - Grand Gulf

P.0. Box 756

Port Gibson, Mississippi 39150

SUBJECT: GRAND GULF PERFORMANCE-BASED AUDITS MEETING

This refers to the meeting conducted in the Region IV office on November 16,
1995. At this meeting your staff described the actions and scope of
activities undertaken to develop a process for identifying those activities
that will require increased or decreased auditing because of identified
performance weaknesses or strengths, respectively.

From the presentation we concluded that your staff had expended a significant
amount of resources to develop a well thought out process that should apply
your resources more appropriately to those items that have the greater safety
sigr‘ficance. We appreciate the time your staff took te discuss, globally,
these upcoming changes to your programs and processes.

In accordance with Sect -~ 2.790 of the NRC's "Rules of Practice," Part 2,
Title 10, Code of Fed: legulations, a copy of this letter will be placed in
the NRC's Public Docur Room.

Should you have any questions concerning this matter, we will be pleased to
discuss them with you.

Sincerely,

W

J. E. Dyer, Director
Division of Reactor Progecis

Enclosures:
1. Attendance List
2. Liceusee Presentation

cc w/enclosures:

Entergy Operations, Inc.

ATIN: H. W. Keiser, Executive Vice President
and Chief Operating Officer

P.0. Box 31995

Jackson, Mississippi 39286-1995

AOR%R 334888,



Entergy Operations, Inc. -2~

Wise, Carter, Child & Caraway
ATIN: R. B. McGehee, Esq.
P.0. Box 651

Jackson, Misissippi 39205

Winston & Strawn

MTTN: Nicholas S. Reynolds, Esq.
1400 L Street, N.W. - 12th Floor
Washington, D.C. 20005-3502

Mississippi Department of Natural
Resources
ATIN: Sam Mabry, Director
Division of Solid Waste Management
P.0. Box 10385
Jackson, Mississippi 39209

Claiborne County Board of Supervisors
ATTN: President
Port Gibson, Mississippi 39150

Bechte, Power Corporation |
ATTN: Mr. K. G. Hess |
P.0. Box 2166 |
Houston, Texas 77252-2166 |
|
|

Bechtel Power Corporation
ATTIN: N. G. Chapman, Manager
9801 Washington Boulevard
Gaithersburg, Maryland 20878

Eniergy Operations, Inc,
ATTN: D. L. Pace, Grand Gulf

Nuclear Station Gereral Manager
P.0. Box 756 |
Port Gibson, Mississippi 39150

The Honorable William J. Guste, Jr.
Attorney General

Department of Justice

State of Louisiana

P.0. Box 94005

Baton Rouge, louisiana 70804-9005

Office of the Governor
state of Mississippi
Jackson, Mississippi 39201
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Mike Moore, Attorney General

Frank Spencer, Asst. Attorney General
State of Mississippi

P.0. Box 22947

Jackson, Mississippi 39225

State Board of Health

ATTN: Dr. F. E. Thompson, Jr.
State Health Officer

P.0. Box 1700

Jackson, Mississippi 39205

Entergy Operations, Inc.

ATIN: J. G. Dewease, Vice President
Operations

P.O. Box 31995

Jackson, Mississippi 39286-1995

Entergy Operations, Inc.
ATIN: Michac® J. Meisner, Director
Nuclear Safety
and Regulatory Affairs
P.0. Box 756
Port G.bson, Mississippi 39150
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NRC Region IV/Entergy Operations
Meeting

Implementation
of Graded QA

November 16, 1995
Mike Meisner
Director, Nuclear Safety & Regulatory Affairs

Entergy Operations
Grand Guif Nuclear Station

ENCLOSURE 2



Implemantation of Graded QA at
Entergy Operations

Overview
Rationale for proceeding
Progress to-date
- Overview
- System level evaluation
- Component level evaluation
- QA criteria
Graded QA and non-Appendix B requirements
Role of the expert panel
NRC participation
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Overview

Entergy Operations is implementing a Graded QA program

Grand Guif has the lead

Extensive development work completed through EPRI project
Active expert panel and implementation teams

NRC requested to actively participate in completion of develc—~ment
Graded procurement to be implemented by year end

Expand later to other Grand Gulf process~s and EOI sites
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Rationale for
Proceeding

Graded QA is a natural extension of the
Entergy Operations philosophy and strategy
for achieving and maintaining nuclear
excellence



Balanced Approach to
Nuclear Performance

A%




Resource Allocation in a
Regulated Environment

Requirements Commitments
GDCs

MOVs
App.B
App. R App. B
ATWS e
Emerg. 50.55a SSW
Planning
Security IGSCC
App. J "
— Available ans
Resources
Shutdown

Rx water IPE conditions
level insights
measurement

ECCS Unnecessary

suction

blockage

reguiatory Plant-specific
burden emergent
Thermo-lag issues

Emergent Regulatory Issues Safety/Risk Significant Areas




Why Graded QA
Is Attractive

Clarifies what is important to safety through combining probabilistic
and deterministic insights - essentially replaces the “safety-
related”/”"non-safety related” framework

Is a significant tool to focus individual attention on what is important
to safety in virtually every site function

Can be used to eliminate excess work which does not contribute to
safety

Is flexible enough to apply on a selective basis to structures,
systems, components and processes
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Basic Concepts

« AppendixB

“The quality assurance program shall provide control over
the activities affecting the quality of ... structures, systems
and components, to an extent consistent with their

importance to safety”

+ New terminology

- Based on a blend of deterministic and probabilistic criteria, the
importance to safety of individual structures, systems and
components is determined, and categorized as either:

- Safety significant, or

- Low-safety significant
- “Safety related” and “non-safety related” SSCs may be in either
category



*

L4

Basic Concepts

Q-list is revised to incorporate the re-categorized SSCs

Application of Appendix B criteria proportional to importance to
safety

- Safety significant - full Appendix B

- Low safety significant - reduced Appendix B

- “Safety related” and “non-safety related” SSCs may be in either
category



Overview of the
Q-List Revision Process

System level evaluation
- ldentify safety significant systems

~ Similar to but more comprehensive than the Maintenance Rule
approach for risk significant systems

Component level evaluation
- Applied to safety significant systems
- ldentify safety significant components

Initial emphasis has been on deterministic rather than probabilistic

- criteria




%

Restructuring
the Q-List

Start with Maintenance Rule scope and potential risk contributors
outside the Maintenance Rule scope to identify risk-significant
systems

Risk
Maintenance Significant
Ruie Scope Systems

& Blend of probabilistic and

deterministic insights with

Others later review by expert i
panel Non-Risk

Significant
Systems




Restructuring
the Q-List

Assign all components in risk-significant systems to the
safety-significant category of Q-list

Assign all components in non-risk significant systems to the
low-safety-significant category of Q-list

. R.isk Safety
Significant Significant
Systems Co nponents

Non-Risk Low Safety

Significant Significant
Systems Components

Q-list



Restructuring
the C-List

Review safety-significant systems and identify components

that are important to safety

Assign components that are not important to safety to iow-

safety-significant category

_Safety Safety
Significant Significant
Systems Components

Apply full
Appendix B

Lc_>w §afety Low Safety
Significant Significant
System}s Components i

Q-list

Apply
reduced
scope
Appendix B



Restructuring
the Q-List
+ Future Option

- Identify functional failure modes of safety significant components
- Further grade QA measures

Safety
Significant
Components

Further grading of safety
significant components
based on FFMs

Low Safety Low Safety
Significant Significant
Components Components

Q-list Q-list
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System Level
Evaluation

« Included all plant systems and significant civil structures

|| « Maintenance Rule (MR) evaluation used to “include” rather than
“exclude”

- MR risk significant systems were retained as safety significant
systems

- MR non-risk significant systems were further evaluated




Graded QA Systern Criteria’
ALL SYSTEMS

Meets Maintenance Rule 2xpen panei's
numerical criteria for nsk sagmﬁcano;

1

e Risk significant roie in PSA for-

fire, seismic, shutdown

2 S
Explicitly
] with PSA - Risk significant role in mitigating
large, early radionuclide releases
= - No Pnmary fission p:oduct barrier excluded
‘_ , from PSA due 1o its inherent reliability
Implicitly =
] modeled
* No & Satisfies GGNS success path minimum
4 requirement for criticai safety functions
ed Not modeled -~
x "o Supports an operator action in
‘ one or more QASS systems
Implicitly >
modeled
No
Total CASS
Non-QASS Systems Apply Total QASS
Confirming Criteria “a-f
'The numbers for the critenia are consistent with. (a) Grand Gulf's system summary table, published separately

Number of QASS
Systems

25

1

e ————— ————— ——— 3

4

Added per EP Judgment 1

42




System Level
Low Safety Significant Criteria

Not functionally important ‘o core damage risk or the risk of large,
early radionuclide releases

Modeled in the IPE, but not meeting MR screening criteria or expert
panel’s test for safety significance

A feature that has a potential in minimizing risk, but whose
probability of failure is judged to be very low

Not modeled in the PSA because the functional relationship with
plant risk is too weak to quantify

Highly reliable structure/system with other requirements besides QA
that are sufficient to assure reliability during accidents

Not modeled in any GGNS risk study and non-safety related



The “Footprint” for
System Significance Evaluation

Risk Significant
per

Maint Rule Panel
BXX
B33 C61
E61 M23
J11 81 3Critical Safety| L62 P47
M24 Function
R60 0| C51 Z51

Barriers to c71| E3C
Release P43 Risk Contributors
R12 beyond

Maint Rule Scope
Systems Downgraded

by Maint Rule Panel



System Level Evaluation
Preliminary Results

+ Number of systems

Safety significant 42
. safety related = 31
» . containment isolation = 1 (MXX)

« RCS pressure
- bound/cnmt pent pipe

1 (Bxx)

- non-safety related = 9 (R12) - 6.9 kv xfrmers
T Low safety significant 146
. safety related = 55
b « non-safety related = 83
- Total systems 188
+ Safety-related components (system level-estimated)
€ Safety significant 14,941
' Low safety significant 3,905
- Total components (SR) 18,846
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Component Level
Evaluation Steps

All potential QA safety-significant systems

L]
Systems with greatest - Modeled in IPE
potential for reduction - Easy to evaluate
in component QA grades - Many components

expected to be downgraded

Identify components that - “In the model”
are safety-significant - Required for equipment in
the model

- No readily available basis
to demonstrate component
is not required

Y

Components designated as
Safety Significant




i B13
: B21
+ B33
BXX
" cn
‘ CHh1
. c61
cn
- E12
o E21
: E22
E30
* E51
+ EB1
+ J11
o L1
d L21
+ L62
+ M10
+ M23

Grand Gulf Graded QA S Listi

Reactor System (includes the RPV & internails;
CRs & Drives, Fuel & Piping)

N.oclear Boiler System

Reac‘tor Recirculation System

RCS Prevsure Boundary & Containment
Penetration Piping

Control Rod Drive and Information System
Neutron Monitoring System

Remote Shutdown Panel

Reactor Protection System (RPS)

Residual Heat Removal System (RHR)

Low Pressure Core Spray System (LPCS)
Hign Pressure Core Spray System (HPCS)
Suppression Pool Make-Up System (SPMU)
Reactor Core Isolation Cooling System (RCIC)
Combustible Gas Control

Fuel

ESF 125V Battery System

125 VDC BOP System

Inverters

Containment

Hatches and Locks

' Component lave! avaluation of this system has not been performed

" Maintenanca Rule Risk Ssgnificant System

M24
P11

P41

P42
P43
Paa
P47
P53
P64
P65
P75
P81

R12
R20
R21

R27
R60
51
X77
Y47
251
MXX

DW/SP/Upper Cnmt Pool

Condensate and Refueling Water Storage and
Transfer

Standby Service Water System (SSW)
Component Cooling Water System (CCW)
Turbine Bidg. Cooling Water (TBCW)
Plant Service Water System (PSW)
Service Water Radial Wells
Instrument Air System

Fire Protection System

Fire Detection System

Standby Diesel Generator System
HPCS Diesel Generator System
6.9KV Transformers

480 VAC Distribution System

4.16KV Switchgear, Load Shedding and
Sequencing Panels System

500 KV Circuit Breaker and Switchyard System
Penetrations

Emergency Pump Room Ventilation System
Diesel Generator Building Ventilation System

Service Water Pump House Ventilation System
Control Room HVAC

Containment Isolation Valves



Component Level
Evaluation Basis for Criteria

For the initial graded QA effort, we wanted:
- A focus on safety function

- Non-numerical, iargely deterministic criteria that were not subject
to the traditional PRA debate over uncertainties

Since FSAR safety function description does not include severe
accident space, it’s not a good candidate

PRA functional meodels, separate from their numerical attributes,
incorporate our best knowledge as to safety function both within and
outside of the plant’s license/design basis

Key criterion for component safety significance: Is it
explicitly/implicitly modeled in IPE?



QASS Component Criteria

Criterion

Description

Basis

Examples

HI

If an engineer familiar with the PSA
determines that a component is explicitiy
modeled as either a component or
supercomponent, the component is
classified as QASS.

All items explicitly described by basic events in the PSA
ranking.

An ECCS pump is exphicitly identified
with basic events representing the
chance of failing 10 start and run.

H2

If an engineer familizr with the system
determines that a component i1s needed to
support another component or
supercomponent modeied in the PSA, then
the component s classified as QASS

The risk importance of a component modeled in the
PSA depends on the reliability of the component’s
supporting parts. The Grand Gulf PSA frequently
combines the failure rates of several supporting
components into a single representative failure rate for
the whole group.

A diesel generator may be the
“component™ in the model, but its
reliability may be driven by a starting
air solenoid vaive.

H3

if a component has not been evaluated for
its safety significance against other
component level criteria, then the
component is classified as QASS

To remain conservative, Grand Gulf will continue to
<lassify components as QASS until . establishes a
specific basis for grading components as non-QASS.

Logic control relay that may or may
not support a safety significam
function. A review of elementary
diagrams will determine the relay’s
safety significance. However, the
review may be a time consuming effort.

H4

If a component provides an instrumentation
or actuation device that operators need to
perform a PSA -modeled operator action for
a QASS system, then the component is
classified as QASS

The PSA models risk significant operator actions.
Components that support those actions may have a high
sisk significance.

Failure of a water level instrument that
an operator would use isolate the RCIC
system.

HS

If a component is not modeled in the PSA,
but is nevertheless required 1o perform a
risk significant function in other plant risk
studies (IEEE and Shutdown), then the
component is classified as QASS.

Some componenis may not be modeled in the PSA, but
nevertheless have a role in one of the extensions to the
PSA--either the IPEEE znalyses or the shutdown risk
analyses.

11/14/95




Non-QASS Component Criteria

Criterion Description Basis Examples

Lt If a component is not modeled in any of the | Non-modeled, non-Q components meet The masn turbine
Grand Gulf risk studies, and 1s non-Q, then | neither probabilistic nor deterministic critena
it can be classified as non-QASS (or LSS} for safety significance.

L2 If a component is not required for the Only components required to fulfill a safery An instrument that monitors system readiness,
system function modeled in the PSA, then it | significant function are potentially safety but has no role in supporting operator actions
can be classified as non-QASS (or LSS). significant. required for accident response.

.3 If a component is in a flow path that could Systems have enough design margin to Vaives in instrument taps, vent lines, and drain
create only a small flow diversion, then it tolerate a flow diversion caused by a small lines.
can be classified as non-QASS (or LSS). branch flow path.

L4 If a passive non-active component is Passive components are usually 100 times Pipes.

considered highly reliable, regardiess of its
QA status, then it can be classified as non-

QASS (or LSS).

more reliable than active compenents.

111495




Component Level
Evaluation Process

+ Develop self-documenting, easily applied evaluation criteria

+ Combine system component list with applicable IPE modeled events

+ Train system engineer on component evaluation criteria with
emphasis on defaulting to “safety significant” category if uncertain

Categorize each component and document resulits




COMPONENT LEVEL SAFETY SIGNIFICANCE EVALUATION
FOR THE GRAND GULF GRADED QA PROGRAM

LOW PRESSURE CORE SPRAY SYSTEM

(E21)

Prepared by:
Date

Reviewed by.
Electrical Engineering Reviewer Date
Mechanical Engineering Reviewer Date
PRA Group Reviewer Date

Approved by:
Graded QA Expert Panel Chairman Date
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E21 System

Review Comments

Resolution of Review Comments



SYSTEM SUCCESS CRITERIA AND MODELING ASSUMPTIONS

The following is a brief discussion of the success criteria and assumptions utilized to determine
the “grading” for LPCS components:

. TheGndedQATablcwasgenemedfmmadownloadoftbeSNSmdBEdmbmﬁles
for specific systems on 4/22/94. Safety related, normally energized and intermittently
energized relays are listed in the CDB (a subset of the SIMS database), remaining relays
are not included in the CDB.

. For successful operation of LPCS, the system injection must be sufficient to provide
cooling to the core during transient and LOCA events.

. Prior to the accident scenario, it is assumed that the plant is operating in a normal power
configuration with all standby systems primed and configured for act:aton.

. The mission time for this evaluation is 24 hours.

. The LPCS System has the following dependencies--

AC Power — Division 1 4.16kV AC Bus 15AA and Division 1 480V AC MCC
15B11

DC Power — Division 1 125V DC Panel 1DA1

HVAC - Provides for pump room cooling in conjunction with the SSW system

SYSTEM ENGINEER REVIEW COMMENTS

The following is a collection of review comments provided by the System Engineer during the
review process/discussion with the Initial Evaluator. Comments are listed below when the
System Engineer and Initial Evaluator initially disagreed on the grading of a specific component.
The comments are provided for documentation of the rationale utilized for changes of the initial
component grade:

. 1E21C00/ ~ The pump is essential to maintaining 2 primed LPCS system prior to the
" 2  accident scenario. Normal check leakage could jeopardize the system
el coolant inventory and pressure boundary. Therefore, the pump and its

breaker were given an "H3".

. 1E21D005 -- Based on plant specific experience and generic experience with BWR-6
plants, the grade for the LPCS strainer was changed to an "H3" since
plugging or fouling of the strainer could adversely affect system
performance. Had the LPCS strainer been modeled in the PRA it would



have been graded an Hl. However, it was not modeled and therefore
seceived an H3 for the reasons stated above.

INITIAL EVALUATOR RECOMMENDATIONS

The following are list of insights and recommendations provided to GGNS.

The “H3" grade was used when a basis for another grade was not readily available or
when time limits did not permit further investigation. A detailed study of plant
maintenance records may provide the plant with sufficient justification for a lower grade
for equipment (i.c. components given an H3 that could be an LS or L6).

Based on plant experience, the PRA staff should consider including basic events for the
LPCS Jockey Pump and the LPCS Suppression Pool Strainer.

The IPE system notebook for the E21 system needs to be signed-off.



This paper identifles the methodology used In developing and reviewing the
attached Systern Engineenng Component Level Evaluation of Risk Significance
for Grand Guif Nuclear Station’.

1)) mmmmwaaam the inficsl evaluator has completed

3

Q)
b)
©

&
o)

*)

the following:

Reviewed each component (SIMS data base components) and determined If
axpiicttty or impiicitty modeled in the PRA.

Components expiicitty or implicitty modeled in the PRA were designated as a High
Risk Significant component. (K1 or H2).

Components for which there is no basis for categorzing as low risk significant were
designated High Risk Significant H3.

Where possible, H4 through H7 categories were designated’.

Non-safety Reiated components not modeled in the PRA nor supporfing o
component or safety function modeled In the PRA were designated as Low Risk
Significant L1.

Satety Related components not modaled In the PRA nor supporfing a component
or safety function modeled In the PRA were designated as Low Risk Significant
L2.

Components in o smak branch flow path (e.g.. path diameter < 1/3 of main flow
path) and do not significantly reduce the main flow path (such as vent and drain
lines) have been designated Low Risk Significant L3,

The inifial evaluator has applied the category L4 to components, considered by the
Groded QA Verfication Team as  Tighly reliable passive components’. These

components are:

Q)
D)
<)
)
e)
n

Q) Other

Piping
Nommally (Jocked andl/or administratively controlied) isokation vaives

Tanks and vessels

Piping orfices and flow elements

Cables and wirng

Handswitches in autc .. *" spring refum 1o auto feature) where auto position aoes
not affect a safety ‘unction

componenty, instruments and vatves whose only function is to maintain

pressure boundary Integitty

The System Enginear has compileted the following:

Q)

Reviewed” and concurred with the risk significant determinations (based on the
Gbove INfial evaluaton review/evaiuation).

Note: The High Risk and Low Risk categories are based solely on the above criterda. No
credit, uniess specificaly stated In the justfication column, was taken in the evaluation for

component reliabiity or falkure rotes.
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PRA BASIC EVENTS LISTING FOR E21
(LPCS SYSTEM)
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OC-MVFQ| 1AG

NEW MASTER
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RESCRIFTION

| O0E-QAILPCS PUMP DISCHARGE CHECK VALVE FO03 FAILS 1O OPEN

"3 O0E-QIREACTOR INJECTION MOTOR-OPERATED VALVE FOOB-A F2 |

| Q0 -Q4|TESTABLE CHECK VALVE FODO FALS TO OPEN

") QOB SCOOPERATOR FAILS TO MANUALLY ACTUATE LPCS

7 206 04LPCS MOTOR-DRIVEN PUMP COD1-A FAILS TO RUN

" 3,006 QLPCS MOTOR-DRIVEN PUMP 2001-A FAILS TO START

A0E DBIFLOW SWITCH N6 | FAILS YO FUNCTION :
3 00E-OIACTUATION CIRCUITRY FALS BECAUSE OF HARDWARE
06 +Q0INTERFACING SYSTEM LOCA IN LPCS INJECTION LINE

2006 G3LPCS SYSTEM OUT FOR MAINTENANCE

| 00607 INORMALLY OPEN MOTOR DRIVEN YALVE FOOIA FAILS CLOSED
00 07 NORMALLY OPEN MOTOR DRIVEN VALVE FO1 1A FALS CLOSED

" 3 O0F 03 F AJLURE TO RESTORE LPCS AFTER MAINTENANCE




LPCS SYSTEM (E21) EQUIPMENT
LISTING FROM SIMS DATABASE
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LPCS SYSTEM (E21)
GRADED QA ANALYSIS TABLE



Core Spray System E21 Graded QA Analysis Table 11/14/95
Component BE Name Type s DESC BE DESC QCode |DesignReq| JUST |[INIT Dis| DesignDis | PRA DIS
« LPCS PUMP DISCHARGE LINE
10288 SUPORT TO CONTAINMENT SNUBBER la HS
LPCS PUMP DISCHARGE LINE
10290 SUPORT lro CONTAINMENT SNUBBER la H5
L PCS PUMP DISCHARGE LINE
13078 SUPORT lto CONTAINMENT SNUBBER la us
BREAKER 152-1506 HA ]0
152-1506 |INDREC AMMETER L2
lBREAKER 152-1506 118 ]Q
152-1506 INDREC R L2
BREAKER 152-1506 HC
152-1506 INDREC TER Q L2
Iu-cs PUMP MOTOR LPCTS MOTOR-DRIVEN
1E21COC1A CIRCUIT PUMP CO0t-A FAILS TO
152-1506 |21 FR-MPCO01A-G KTBRK |S R RUN Q H2
S PUMP MOTOR LPCS MOTOR-DRIVEN
1E21C001A CIRCUIT PUMP CO01-A FAILS TO
152-1506 Lez'-rswcoomo CKTBRK |S |BREAKER START Q H2
LPCS PUMP MOTOR
]aezu:oom CIRCUIT LPCS SYSTEM OUT
152-1506 |E21- MA-MPCO01-G  {CKTBRK |S IBREAKER FOR MAINTENANCE |0 {42
LPCS PMP MTR FEEDER
152-15™ 150-151M-A [RELAY BRKR INST TIME O/C RELAY la w3
PMP MTR FEEDER
12-1506-150-151M-8 ]v&uv BRKR INST TIME O/C RELAY lo M3
l L PCS PMP MTR FEEDER Iﬂ
152-1506-150-151M-C RELAY BRKR INST TIME O/C RELAY |ua
LPCS PMP 1E21C001A & MTR
152-1506-150G lnsuv GROUND INST O/C RELAY Iq 1.3
LPCS PMP MTR “EEDER lo
152 506-186M lasuw BRKR LOCKOUT RELAY H3
N I TIME DELAY RELAY FOR
1E12R005-161124 RELAY 1E12F042C |
AGASTAT RELAY SKELETAL
1E21AK001 |RELAY JENTRY FOR WO/TASKS Q L2
LPCS PUMP MANUAL
1EZ1AKD12 . {RELAY OVERRIDERELAY la H3
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Core Spray System E21 Graded QA Analysis Table 11/14/95
Component BE Mame Type |S DESC BE DESC QCode |DesignReq| JUST [T Dis| DesignDis  #RA DiS
AGASTAT RELAY SKELETAL e e
1E21AK017 RELAY JENTRY FOR WO/TASKS Q 2
AGASTAT RELAY SKELETAL e
1E21AKD4 1 |RELAY NTRY FOR WO/TASKS a L2
l:msnr RELAY SKELETAL sy
1E21AKO44 RELAY NTRY FOR WO/TASKS la L2
raw PRESSURE CORE
SPRAY SYSTEM
1E21AK045 {RELAY TESTABILITY RELAY 2
OW PRESSURE CORE
SPRAY SYSTEM L
1E21AKD46 |RELAY stmm RELAY L2
[LOW PRESSURE CORE
SPRAY SYSTEM
1E21AK047 RELAY TESTABILITY RELAY Q <2
|LOW PRESSURE CORE 1
SPRAY SYSTEM
1E21AKI48 {RELAY TESTABILITY RELAY Q 2
{£ OW PRESSURE CORE l T
SPRAY SYSTEM
1E21AK049 |RELAY TESTABILITY RELAY la L2
[AGASTAT RELAY SKELETAL -
TE21AKDS" Iaeuw |ENTRY FOR WO/TASKS ) 2
TAT RELAY SKELETAL -
1E21AK102 lnsuw lsnmv FOR WO/TASKS 10 w2
TE21AK 104 |RELAY JLPCS SYS INTERLOCK 1o CE ~
1E21AK105 |RELAY |LPCS SYS INTERLOCK 15 Ta
TE21AK 106 JRELAY JLPCS SYS INTERLOCK 115) T r
1E21AK107 JRELAY LPCS SYS INTERLOCK ) ICE -
TE21AK 108 |RELAY Iwcs SYS INTERLOCK ICE
TE21AK 109 IRELAY |LPCS SYS IWTERLOCK ) |CE
1E21AK110 JRELAY JLPCS SYS INTERLOCK |5 |CE s
TE21AK120 JRELAY TIMc DELAY RELAY FOR RX 1o ICE
TE21AK121 [RELAY TIME DELAY RELAY FOR RX 1o 0B -
] TIME DELAY RELAY FOR =
TE21AK122 RELAY LPCS o H3
1E21AK123 laeuw TIME DELAY RELAY FOR RCIC Q H3
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Care Spray System E21 Graded QA Analysis Table 11/14/95

Component BE Mame Type S DESC BE DESC QCode |DesignReg| JUST [iNIT Dis{ Design Dis | PRA DIS
1E21AK 150 JRELAY AGASTAT RELAY H3 R N
LPCS MOTOR-DRIVEN
PUMP C001-A FAILS TO
1E21C001 |£21-FR-MPCO01A-G TOR D |LPCS PUMP MOTOR RUN 1
LPCS MOTOR-DRIVEN
PUMP C001-A FARLS TO
1E21C001 {E21 FRMPCO01A-G  {PUMP D |LPCS PUMP RUN Q M1
LPCS MOTOR-DRIVEN
PUMP CO01-A FAILLS TO
1E21C001 lE21.F5MPCOOIAG TOR {D JLPCS PUMP MOTOR START lo H1
LPCS MOTOR-DRIVEN
PUMP C001-A FALLS TO
1E21C001 E21FSMPCOOTAG  |Pume  [D JLpcs pump START lo h
1 I LPCS SYSTEM OUT
1E21C001 {E21-MAMPC001-G luoron D |LPCS PUMP MOTOR FOR MAINTENANCE H1
l ] L l LPCS SYSTEM OUT
1E21C001 E21-MA-MPCO01-G  |PUMP LPCS PUMP FOR MAINTENANCE H1
COMMON CAUSE
AILURE OF THE ECCS
PUMP ROOM FAN
1£21C001 HVC-CF-CUECCS-U Loroa s |LPCS PUMP MOTOR COOLERS [ 16) H2
CAUSE
AILURE OF THE ECCS
PUMP ROOM FAN
1E21C001 |HVC-CF-CUECCS-U  [PUMP s Lwcs PUMP ERS lo {m2
1E21C002 MOTOR JLPCS JOCKEY PUMP MOTOR I8 |CE
1E21C002 [PumP JLPCS JOCKEY PUMP e 1'E)
[ RESTRICTING ORIFICE LPCS ]0
1E21D001 PIPE RECIRC L4
[ Iassﬂactm ORIFICE LPCS lO
1E21D002 PIPE INS lie
I {RSTRNG ORICICE LPCS ]q
1E21D003 JOCKEY PUMP RECIRC L2
14 IN RESTRICTING ]Q
1E21D004 PP IORIFICEPLATE La
LPCS C001 SUPP POOL
1E21D005 JFILTER SUCTION STRAINER 10 H3

Page 3 of 12




Core Spray System E21 Graded QA Analysis Table 11114785
Compeonant BE Name Type |S DESC BE DESC QCode |DesignReq| JUST |MNIT Cis| Design Dis |PRA DIS
LPCS PUMP DISCHARGE
1E210007 s SPECTACLE la La
NORMALLY OPEN
INBOARD LPCS PUMP Ino‘roa DRIVEN VALVE
1E21F001 |[E21-0CMVFOOIAG  [VALVE D |SUCTIONVALVE FOO'A FAILS CLOSED |Q o0
NORMALLY OPEN
INBOARD LPCS PUMP Ln;roa DRIVEN VAL VE
1E21F001 £21-OCMVFO01A-G  [VALVOP |D |SUCTIONVALVE 1A FAILS CLOSED |Q H1
S PUMP
DISCHARGE CHECK
LPCS PUMP DISCHARGE JALVE FOO3 FAILS TO
1E21F003 £21-CC-CVF003-G 'VALVE Lo CHECKVALVE OPEN ia {H1
IBYPASS VALVE FOR I
1E21F004 'VALVE 1E21FD0ACHECK VALVE L Le
REACTOR INJECTION
LPCS PMP CO01A TO TOR-OPERATED
REACTORVESSEL I1SOL VALVE FOO5-A FAILS T
1E21F005 E21-CC-MVFO0SA-G  [VALVE D |VALVE OPEN Q H1
REACTOR INJECTION
LPCS PMP CO01A TO MOTOR-OPERATED
REACTORVESSEL ISOL VALVE FOOS-A FAILS T
1E21F005 E21-CCMVFO0SAG  [vALVOP D IVALVE |
TESTABLE CHECK
LPCS TESTABLE CHECK 'VALVE F006 FAILS TO
1E21F006 E21-CC-TCFO06-G VALVE |0 |VALVE OPEN H
TESTABLE CHECK
LPCS TESTABLE CHECK VALVE FO0S FAILS TO
1E21F 008 £21-CC-TCF006-G VALVOP |D |VALVE OPEN Q H1
LOW PRESSURE CORE
SPRAY CNT SIDE MANUAL
1E21F007 VALVE 1SOL VLV Lo Le
LOW PRESSUR:Y CORE
SPRAY CNT SIDF “JANUAL l
1E21F007 VALVOP 1SOL VLV Q Lo L4
]rsoumou VALVE TO RHR l )
1E21F008 VALVE FLUSHING LINE Q LC e
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Core Spray System E21 Graded QA Analysis Table 14714185
Component BE Name Type | S DESC BE DESC QCode |DesignReq| JUST |iNIT Dis| DesignDis | PRA DIS

LPCS FLUSHING DRAIN TO EEEESS AN R W A

1E21F 009 VALVE RHR SYSTEM CHECK VALVE In 1
t :
NORMALLY OPEN

LPCS MIN FLOW TO SUPP TOR DRIVEN VALVE

1E21FO1 le21.ocmvroiiaG  IVALVE |0 |POOL 130U VALVE II;?M FAILS CLOSED |Q H1
NORMALLY OPEN

LPCS MIN FLOW TO SUPP TOR DRIVEN VALVE
1E21FO11 [E21-0CMVFO11AG  [VALVOP |D |POOL ISOL VALVE FO11A FAILS CLOSED |Q H1

LPCS TEST RET TO SUPP
1E21F012 'VALVE ]m 1ISOL VLV |PCiv TRM H3

LPCS TEST RET TO SUPP
1E21F012 VALVOP POOL ISOL VLV Q Lc-vm H3

Fire Water

HISOLATION VALVE FOR TEST L...:.,..

1E21F013 VALVE (CONNEC 1 iON HS
ire Water

ISOLATION VALVE FOR TEST Injection
1E21FO14 VALVE CONNECTION a HS

LPCS FLUSHING WATER SPLY
1E21FO18 'VALVE LINE SAFETY RELIEF VALVE la la

LPCS FLUSHING WTR ISOL B o
1E21F025 VALVE VLV TO PUMP DISCH HDR lo lic la

LPCS SEAL VENT ISOLATION -
1E21F027 VALVE ALVE lo lNC Le
1E21F028 ALVE JLPCS SUCTION VENT VALVE |5) INC Iia

LPCS JOCKEY PUMP CO02A
1E21FO VALVE SUCT LN SAFETY RELIEF VLV la 2

LPCS JOCKEY PUMP CO02A =
1E21F032 VALVE SUCTION ISOLATION VALVE Q L2

LPCS JOCKEY PUMP DISCH
1E21F034 VALVE STOP CHECK VALVE Q L2
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Core Spray System E21

Graded QA Anaiysis Table 11/14/95
Componet BE Name Type DESC BE DESC Q Code , Design Req| JUST |INIT Dis| Desion Dis |PRA S
LPCS JOCKEY PUMP DISCH
1E21F035 VAL VE TORMR FLUSH LINE ISOL VLV ;
FPCC TO LPCS PUMP
1E21F036 VALVE SUCTION ISOLATION VAL VE e c ™
FPCC TO LPCS PUMP
SUCTION ISOLATION VALVE
1E21F036 VALVOP GEARBOX L jic 2
LPCS PMP DISCH TO RPV L
1E21F200 VAL VE lm: DRAIN . 5OLATION VLV lo c L4
E LPCS PUMP DISCH TEST .
1E21F201 VAL VE CONN ISOL VLV lq L2
LPCS PUMP DSCH TEST g
1E21F202 VALVE lcom 1SOL LV lq L2
LPCS PUMP DSCH L INE DRN
1E21F203 VALVE ISOL VALVE INC L4
PCS PMP CO01A DISCH TO
1E21F204 VALVE RPV LINE DRAIN VALVE Q LC La
LPCS PUMP MIN FLOW
1E21F205 VALVE lumwu 1SOL VALVE Jq Lo L4
LPCS PUMP DISCH LINE e
1E21F206 VALVE v o] lm lia
LPCS PUMP DISCH L - DRN i
1E21F207 VALVE ISOL VALVE lo lLC lia
1E21F208 VALVE |LPCS PUMP SEAL VENT VLV e INC Tia
PUMP SUCTION VENT
1E21F208 VALVE VLV ‘Q ]m L4
LPCS PMP DISCH TO RPV L
1E21F210 VALVE LINE DRAIN VALVE k La
Iu'cs PMP COO1A SUCT LINE
1E21F211 \VALVE DRAIN ISOLATION VLV la I"‘C [u
LPCS PMP CDO1A SUCTION
1E21F212 VALVE LINE DRAIN VALVE la I“C L.
LPCS PUMP DSCH LINE DRN lq ¥
1E21F213 VALVE 1SOL VLV ]nc |L4
l::cs PUMP DSCH LINE DRN I
1E21F214 N4 VALVE v Q l!,c L.
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Core Spray System E21 Graded QA Anzlysis Table
Component BE Name Type S DESC BE DESC
LPCS PMP COO1A DISCH TO
1E21F217 VALVE SUPP PL LINE DRN ISOL VLV
[LPCS PMP CO01A DISCH TO
1E21F218 VALVE SUPP PL LINE DRAIN VALVE lo
TEST CONN INLET
ISOLATIONVALVE FOR
1E21F221 VALVE lnooooa Q
TEST CONN CUTLET ISOL
1E21F222 VALVE 'VALVE FOR ROD004 la
LPCS JOCKEY PUMP DISCH
1E21F223 VALVE DRN ISOL VALVE Jq
LPCS JOCKEY PUMP DISCH
1E21F224 VALVE wv lo
TEST CONN ISOL VALVE FOR
1E21F 225 VALVE LPCS JOCKEY PUMP SUCT |q
TEST CONN VALVE FOR LPCS
1E21F 226 VALVE JOCKEY PUMP SUCT Ia
LPCS MIN-FLOW/TEST LINE L
1€21F227 VALVE VALVE
LPCS TESTABLE CHECK
VE21F502 VALVOP ALVEF006 SOLENOID Io
1E21F X002 VALVE ROOT VALVE FOR 1E21R00 e
TE21F X003 VALVE Fnﬁ VALVE FOR 1£21N0O a
ROOT VALVE FOR FTNDO3,
1E21FX004 VALVE ]rmos' lo
[TE21FX005 VALVE |ROGT VALVE FOR PT-N0SO 1a
TE21F X006 VALVE [ROOT VALVE FOR PTNOSA 15
VALVE FOR 1E21 PP
[1E21FX008 VALVE lmoo Jq
TE21F X008 VALVE [ROOT VALVE FOR PP N4O1 Ta
1E21FX010 VALVE |ROOT VALVE FOR PP N403 e
ROOT VALVE FOR PT-NOS2,
1E21FX012 VALVE PT-NOS3, P1-R002 Iq
1E21FX013 VALVE JROOT VALVE 15
TE21F X020 VALVE | |ROOT VALVE FOR PP N404 |®
LPCS PUMP DISCHARGE LINE L
1E21GO01ROS SUPORT TO CONTAINMENT SNUBBER
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Core Spray System E21 Graded QA Analysis Table 11114185

Component BE Name Type | S DESC BE DESC QCode |Design Req| JUST |mNiT Dis| Design Dis |PRA DiS

LPCS PUMP DISCHARGE LINE e
1E21GDO1RO7 SUPORT O CONTAINMENT SNUBBER Q ME

Imcs PUMP DISCHARGE LINE
1E21GOCTRO7 TO CONTAINMENT SNUBBER o HS
1E21G002R01 {LPCS LINE TO RPV SNUBBER ) Y
1E21G0C2R02 1UPCS UINE TO RPV SNUBBER Ty
1E21G00ZR03 JLPCS LINE TO RPV SNUBBER ) Ty
TE21G002R04 TLPCS LINE TO RPV SNUBBER ia 5
1E21G002R05 LPCS LINE TO RPV SNUBBER 16 s
1E2 | 3002R06 LPCS LINE TO RPV SNUBBER 1o Ty
TE21GOUZRO7 LPCS LINE TO RPV SNUBBER 1o frs
1€21G502 [PENETR [FLUED HEAD 1) T4

l ECCS DIVISION 1 TRIP

1E21K701 IPWSUP UNITSTATIC CONVERTER ™~

ECCS DIVISION 1 TRIP
1E21K702 {IPWsuP UNITPOWER SUPPLY lo H3

ECCS DIVISION 1 ISOLATOR l
1E21K703 IPWSUP POWER SUPPLY Q H3

LPCS PMP DISCH PRESS "
1211600 ANNUNC ALARM In oy

LPCS INJ VLV F0O5 PRESS
1E21L601 ANNUNC PERM OPEN ALARM l" Lt

l:jsmn A MAN INIT oy

SWITCH IN ARMED POS l
1E21L602 ANNUNC N L1

ECCS DIV 1 SAFETY ASSOC :
1E210603 ANNUNC UNIT TROUBLE ALARM L L1
TEZ1L604 ANNUNC [LPCS PMP OVELD ALARM T~ T
1E21L605 ANNUNC Jmcs SYS ACTIVATED ALARM| IN -
1E21L606 ANNUNC | |LPCS SYS OOSVC ALARM ™ T

leocs DIV 125V DC ISOL
1E211L607 ANNUNC PWRL 0SS ALARM l" L1

ECCS DIV 1 1SOL OTPT
1E21L608 ANNUNC CARDFILE ALARM l.. T

ECCS DIV 1 24 VDC 1SOL
1E210609 ANNUNC PWRLOSS ALARM lN 1
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Core Spray System E21 Graded QA Analysis Table
Component BE Name Type s DESC

LPCS PMP AUTO START

1E21L610  ANNUNC N
LPCS PMP MAN OVERD

1E21L811 ANNUNC IN.AR!I L
LPCS INJ VLV FOO5 MAN

1E21L612 [ANNUNC OVERRD ALARM L
LPCS PUMP SUCTION VALVE

1E21M600 |iBisSW HANDSWITCH

PCS INJECTION SHUTOFF

1E21MB01 IBiISSW ALVE HANDSWITCH Q
LPCS TESTABLE CHECK

1E21M802 IBISSW ALVEHANDSWITCH la
LPCS MIN FLOW VALVE

1E21MB04 |iIBissw ln»oswvcu la RTA

TEST RETURN VALVE

1E21MB06 1BISSW CH Q

TE21MB10 1BISSW JLPCS PUMP HANDSWITCH o RTA
LPCS JOCKEY PUMP

1E21MB11 iBiISSW HANDSWITCH lo
LPCS OUT OF SERVICE

1E21M612 |BiISsw TOR SWITCH la

I LPCS/RHR A MANUAL

1E21M613 IBISSW INITIATION SWITCH la
L PCS/RHR A INITIATION

1E21ME14 IBISSW RESET SWITCH lq
1 PCS MOV TEST

1E21MB15 1BISSW PREPARATIONSWITCH la

1E21ME18 BISSW | |DIESEL A TEST SWITCH I15)
POWER AVAILABILITY TEST

1E21M617 IBISSW Imcu la
LOGIC POWER MONITOR

1E21MB18 |1BISSW SWITCH la

] lmemn POWER TEST

1E21M619 IRISSW SWITCH ]q
LPCS TO REACTOR VESSEL

1E21NOO2 {xmITR FLOW ELEMENT Iq
LPCS PUMP DISCHARGE

1E21N003 | FLOW TRANSMITTER IO
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Core Spray System E21 Graded QA Analysis Tabie 11714795
Component BE Name Type DESC BE DESC QCode |DesignReq| JUST [|INITDis| Design Dia |PRA DIS
LPCS INJECTION VALVE oK}
1E21ND50 IXMITR lmsssme TRANSMITTER aQ W3
LPCS PUMP DISCHAKGE :
1E21NOS T lemiTr lﬂow TRANSMITTER M3
LPCS PUMP DISCHARGE
PRESS(ADS CH A)
1E21NO52 {xsiTR TRANSMITTER H3
LPCS PUMP DISCHARGE
PRESS(ADS CH B)
1E21N053 XMITR TRANSMITTER Jq M3
LPCS PUMP DISCH HINLO
1E21NO54 |mITR Jmssuae TRANSMITTER H3
LPCS PUMP SUCTION VALVE L
1EZINTO0 1BISSW ]Fom POSITION SWITCH H3
Iuvcs INJECTION SHUTOFF I
1E21M101 hiBiSsSw VLV FOOS POSITION SWAITCH Q H3
TESTABLE CHECK VALVE
FOOBACTUATOR POSITION
1E21N102 |iBisSW SWITCH |a L2
TESTABLE CHECK VALVE LT
1E21N103 Imssw lmmsc POSITION SWITCH ]q L2
PCS MINIMUM FLOW VALVE n
1E21N104 lmssw F011 POSITION SWITCH lo |na
LPCS MANUAL INJ SHUTOFF o
1E21N105 lussw ALVE FOO7 POSN SWITCH lo H3
LPCS TEST RETURN VALVE
1E21N108 lusm 012 POSITION SWITCH lo M3
] TEMPERATURE ‘
1EZ1N300 PIPE THERMOWELL [0 it‘
LPCS PUMP SUCTION ¥
1EZ21N400 lm PRESSURE POINT ]q lu
LPCS PUMP SUCTION :
1E21N401 lm PRESSURE POINT lq le
] LPCS JCKY PUMP SUCTION
1E21N403 PIPE PRESSURE POINT Jq la
l LPCS JCKY PMP PRESS ),
1E21N404 PIPE POINT 10 L4

Page 10 of 12




Core Spray System E21 Graded QA Analysis Table 11/14/95

Component BE Name Type | S DESC BE DESC QCode |DesignReq| JUST [INIT Dis| Dssign Dis |PRA DiS
LPCS INJ VALVE PRESS LOW
YE21NB50 |iBissw TEST PERMISSIVE SWITCH jo |2
PUMP DISCHARGE OW SWITCH -NB51
1E21NE51 E21-HW-FS-N651-1 ]mssn jo |FLow swiTCH AILS TO FUNCTION  {Q lm
[wcs PUMP DISCHARGE i l
1E21NB52 lussw PRESS(ADS CH A) SWITCH % 3
l::s PUMP DISCHARGE I
1E21M653 lussw SS(ADS Ch B) SWITCH H3
LPCS PUMP DISCHARGE
TE21NE54 lussw PRESSSWITCH Q 3 o
| [pmessracn owarcer
1E21NESS IBISSW SSHIGH SWATCH |Q {3 s
PUMP SUCTION
1E21R001 lmasc SSURE INDICATOR |
] TIME DELAY RELAY FOR
1E21R001-151114 RELAY 1E21F005 H3 =l
] PUMP DISCHARGE
1E21R002 INDREC SSURE INDICATOR Q Ha
PUMP DISCHARGE
1E21R600 INDREC OW INDICATOR la He
JOCKEY PUMP
52151108 CKTBRK 1E21C002-A CKXT BRKR la 3
NORMALLY OPEN
LPCS PUMP SUCTION VLV TOR DRIVEN VALVE
52-151109 {E21-0CMVFOOIA-G  |CKTBRK |S |Q1E21F001-A CKT BRKR FOO1A FAILS CLOSED |Q H2
LPCS TEST BYPASS VLV L =~
£2-151113 CKTBRK 1E21F012-A CKT BRER L2
REACTOR INJECTION
TOR-OPERATED
LPCS INJECTN SHUTOFF VLV |VALVE FOO5-A FAILS
52-151114 £21-CC-MVFOOSA-G  |CKTBRK |S |Q1E21FD05-A CKT BRKR OPEN H2
NORMALLY OPEN
MINIMUM FLOW VLV TOR DRIVEN VALVE
52-151134 IE21-0CMVFO11A-G  |CKTBRK |S |Q1E21F011-A CKT BRKR FO11A FAILS CLOSED |a H2 4
5230 " SUPORT |LPCS LINE TO RPV  NUBBER 1 Ty -
5343 SUPORT |LPCS LINE TO RPV . AUBBER &) H5 (it
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Core Spray System E21 Graded QA Analysis Table 11714795

Component BE Nams Type S DESC o BE DESC Q Code WM JUST |[INIT Dis| Design Dis | PRA DIS
5268 SUPORT 1LPCS UINE TO RPV SNUBBER Jns ? )
5287 SUPORT JLPCS LINE YO RPV SNUBBER | HE g

PNL LPCS 1HI3P629 &
1H13P7368 CIRCUIT

72-11A18 BREAKER la H3
PNL 1H13PS16 &
1H13P714E CIRCUIT
72-11B35 R 1Q {H3 Rkl
7373 SUPORT LPCS LINE TO RPV SNUBBER 15 JC3
7425 SUPORT L"NE TO RPV SNUBBER 18] IG8 e
{8098 [SUPORT LPCS LINE TO RPV SNUBBER o Tis U=
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Component Level Evaluation*®
Preliminary Results

Safety reiated (SR)
12,244 items

SR - Safety significant

6,407 items (52% of SR)

Non-SR —@» Safety significant

548 items (6% of Non-SR)

Non-safety related
(Non-SR)
9,784 items

SR —» Low safety significant
5,837 items (48% of SR}

Non-SR g Low safety significant
9,235 items (94% of Non-SR)

*Component level evaluation performed for 24 systems at the Grand Gulf Nuciear Station



Q-List Restructuring
Preliminary Overall Results

SR —p= Safety significant
8,104 items (48% of SR)

Safety related (SR)
18,846 items

Non-SR —@» Safety significant
549 items (1% of Non-SR)

SR —#» ow safety significant
9,742 items (52% of SR)

Non-SR - Low safety significant
54,313 items (99% of Non-SR)

Non-safety related
(Non-SR)
54,862 items
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Component Level Evaluation
Open Items

+ Unevalvated safety significant systems

L + Consider revision to:

- reduce overly conservative evaluations

n - “grade” selected safety significant components

- apply calculated risk measures




Potential Calculated
Iimportance Measures

+ Fusseli-Vesely (Risk reduction) >0.001
+ Risk Achievement > 2.0

4 |
confirmed by
expert panel

2.0




Progress To-Date

- QA criteria for low safety
significant components



QA Criteria
Low Safety Significant Components

+ Bottom-up approach

- Individual failures of low safety significant components (LSSCs)
should, by definition, have no adverse effect on a functicn

important to safety

- Quality assurance controls that minimize such component failure
rates should, therefore, add littie value to safety

- While the above is true for the vast majority of LSSCs, there are
some valid (but narrow) concerns which should be addressed:

- Mis-classified LSSCs (i.e., should really be safety significant)
. LSSCs identical to safety significant components
« Cumulative effect of LSSC failure



QA Criteria
Mis-Classified LSSCs

+ Mistakes in classification will be rare due to overly conservative 1
system and component classification criteria

+ Changes in function (either through physical modification or
procedure change) which cause the component to be safety
significant will require a feedback loop into the Q-list

+ In the unlikely case of a failure of a mis-classified component, the
corrective action program must ensure the mis-classification is
rectified



QA Criteria
Identical LSSCs/Safety Significant
Components

Concern is similar to common-cause or common-mode failure

Will the corrective action for the LSSC failure be recognized as
applicable to identical safety significant components?

Corrective action program must ensure that generic applicability is
considered

Much of the concern is limited to initial period following graded QA
implementation - as low safety significant components are replaced,
their pedigree will no longer be identical to that of safety significant

components



QA Criteria
Cumulative Effect of LSSC Failure

+ While the cumulative safety effect of LSSC failure should be
negligible if properly classified, it is prudent to confirm

+ The quality assurance program shouid provide for periodic
confirmation that reduced quality assurance for LSSCs has not
resulted in an adverse effect on safety




Graded Procurement
QA Criteria Changes for LSSCs

+ Reduced Scope QA

Elimination of vendor QA program requirements

- Receipt inspector certification (via training, qual cards, etc.)
rather than certification to ANSI 45.2.6

+ Enhanced scope QA

_  Enhanced controls to ensure generic implications of LSSC
failures are applied to identical SSUs

Periodic assessment of cumulative effect of increased LSSC
failures and implementation of corrective action commensurate
with safety importance of the cumulative effect




Graded Procurement
QA Criteria Changes for NS-Rs

Apply changes in a forward looking manner

As compcnents come up for replacement (and warehouse stock is
depleted) NS-R components classified as safety significant will be
procured in compliance with Appendix B




Quality Assurance Criteria

Procurement of Low Safety Significance Components

Introduction

Implementation of graded QA at Grand Gulf will be accomplished in a phased
manner. It is expected that various aspects of the program will change as
experience is gained with graded QA and as graded QA concepts are applied to
new areas of site operation.

In its initial stages, the Grand Gulf implementation of graded QA focuses on a
graded procurement process. To implement graded procurement two major
objectives must be met:

¢ Development and application of technical criteria to identify those systems
and components that are important to safety, and

e Deve'opment of quality assurance criteria to be applied to components that
are determined to not be important to safety (i.e., LSSCs - low safety
significance components).

The first objective was completed through expert panel revision to and
concurrence with the EPRI report dated 10/11/95.

The second objective is addressed by this position paper.

Objective of Graded Procurement

The purpose of graded procurement is to restore flexibility in the allocation of
resources by eliminating the “quality assurance premium” associated with
purchasing LSSCs. In other words, the cost of components purchased “Q" is
often several times the cost of an identical component without the “Q" pedigree.
Since the cost differential for “Q" components is largely due to the application of
a vendor's Appendix B program, the basic tenet for graded procurement of
LSSCs is the elimination of the requirement for a vendor to have an Appendix B
program.

Quality Assurance Criteria for LSSCs - Overview

The elimination of Appendix B vendor requirements for LSSCs is the only
substantive reduction in quality assurance controls for LSSCs. Since the LSSC



is not important to safety, its procurement pedigree may be downgraded in
compliance with Appendix B's directive to apply quality assurance consistent
with an SSC's safety importance. With one exception, all other Appendix B
criteria will remain unchanged or increase, as discussed below.

It should also be noted that Appendix B “pedigree” for LSSCs will often be
replaced by other quality standards as a natural result of the engineering design
process. Although not necessary, specifying that components be purchased to
standards such as B31.1 or UL certified, confers added confidence in
manufacturing/materials processes for LSSCs.

Application of Appendix B Criteria to LSSCs for Graded Procurement

Few changes in Appendix B applications are necessary to implement a graded
procurement program:

« Criterion IV (Procurement Document Control) and Criterion VII (Control of
Purchased Material, Equipment and Services) will result in reduced levels of
quality assurance oversight (although, not a reduction in commitment as
defined by 10CFR50.54) for LSSCs compared to SSCs important to safety,

» Criterion XV (Nonconforming Materials, Parts or Components), Criterion XV
(Corrective Action) and Criterion XVIII (Audits) will result in additional quality
assurance oversight for LSSCs compared to SSCs important to safety, and

¢ The remainder of the Appendix B criteria will continue to be applied in the
same fashion as for SSCs important to safety’.

The application of each Appendix B criterion in the Grand Gulf quality assurance
program is discussed below for LSSCs.

Aritarion | . O .
No change.
~ L- Quality 2 .

No change.

' As Grand Gulf applies graded QA to processes other than procurement, it is expected that
additional quality assurance criteria for LSSCs will be developed. For instance, Criterion VI
(Document Control) may be addressed to allow varation in the procedure change process
depending upon whether a component is important to safety or an LSSC. These changes,
however are not being pursued as part of the graded procurement effort.



This criterion requires grading.
Criterion 11l - Design Control
No change.

Upon request, the design organization will specify the functional attributes
necessary to satisfy the safety classification, regulatory requirements,
commitments and economic performance characteristics for any SSC. Such
specifications are part of the standard PERR (Procurement Engineering
Request/Response) process, which will require no change for graded
procurement.

From a Design Control viewpoint, it should be noted that the only effect of
graded procurement will be elimination of the need to specify purchase from a
vendor with an Appendix B program. All design requirements and commitments
(e.g., EQ, seismic, ASME classes, 10CFR21, etc.) remain unaffected by graded
QA and must be complied with.

LSSCs will be designated in appropriate databases as not important to safety.
This designation will be understood to aliow the purchase of the LSSC from a
vendor without an Appendix B program. Such designation only refers to quality
assurance procurement controls - it has no effect on other
requirements/commitments that apply to the LSSC and their resulting
specification by the design authority.

Coiation V - | . P I | Drawi
N> change.
No change.

. . . o

Appropriate procedures will be changed to allow the use of “certified inspectors”
rather than “quality inspectors” for the receipt inspection of LSSCs that are
safety-related. For this purpose, “certified inspectors” are individuals capable
and qualified (via training, qual cards, etc.) to perform the receipt inspection
rather than “quality inspectors” certified to ANSI 45.2.6.

The implementation of other portions of Criterion VI is unchanged.



No change.

For components that are identical except for pedigree, creation of a new stock
code is automatic, and such components are physically segregated.

Critetion 1X - C Lof Special P
No change.
Sritarion X - | "
No change.
Sritarion X1 . Teat Control
No change.
. ] ‘M . | Test Equi
No change.
Criterion Xl - ling. S | Shippi
No change.
riterion XIV - | on T T oo 8
No change.
Criterion XV - Nonconforming Materials. Parts or Components
and
riterion XV - C va Ach
Quality assurance controls will be increased.

For some time after implementation of graded procurement, Grand Gulf will have’
identical components in both important to safety and LSSC applications. If
failures of LSSCs occur, the quality assurance program must be able to identify

~ when failure modes may be significant for identical (including pedigree)
components in applications importai: to safety. In other words, if the failure




mode could be generic to such components, the corrective actirn program must
ensure that necessary corrective action is applied to the imporant to safety
components.

Appropriate deficiency procedures and forms will be changed to include a
question to determine if the component failure mode couid be generic and, if so,
to apply corrective action to identical components serving important to safety
functions. In support of enhancements to Criterion XVIil below, the same
prucedures will also be changed to include a means to identify when deficiencies
occurred on LSSCs.

Criterion XVII - Quality A R I
No change.

riterion XVIIL - Audi

Quality assurance controls will be increased.

The failure of an LSSC, by definition, should have no perceptible adverse impact
on safety. However, since graded procurement will result in numerous
compenents being purchased from vendors who do not have an Appendix B
program, some additional care should be taken in ensuring that the cumulative
safety impact due to graded procurement is minimal. As a prudent measure,
Grand Guif intends to conduct a periodic assessment of LSSC failures to
determine if the cumulative effect of such measures results in a percepuble
decrease in safety. Should such a situation be discovered, it would constitute a
significant condition adverse to quality to be resolved appropriately in
accordance with Criterion XVI.

The Quality Programs organization wi'; conduct an assessment in conjunction
with appropriate technical personnel every two years to determine if a cumulative
safety impact results from not requiring a vendor Appendix B program when
purchasing LSSCs. Assessments may be discontinued when it is apparent that
no cumulative safety impact results from graded procurement.

To facilitate document retrievability for the assessment, appropriate deficiency
procedures and forms will be changed t~ include a means of identifying which
deficiencies are associated with LSSC failures.



Graded QA Relationship
with
Non-Appendix B Requirements



Requirements and Commitments

Graded QA:

+ Applies Appendix B and associated commitments proportional to
safety significance

+ Does not relieve the licensee from compliance with reguiations and
commitments outside of Appendix B



Graded QA/Design Criteria Relationship

+ Graded QA and design criteria (e.g., requirements, codes, standards,
etc.) overlap to some degree but, in general, are separate and
distinct concepts

+ Reduced quality assurance controis for LSSCs may, in some cases,
be ineffective in achieving the goals of graded QA due to overly
stringent design controls which remain

+ To achieve the full benefit of graded QA (i.e., a reallocation of
resources to focus on SSCs important to safety) it is necessary to
also revisit our application of design criteria



Graded QA and Design
Considerations

No + A

Yes Related
Yes A§HE Ci1
Seismic
EQ
Yes Non-QA
Change/Exempt Requirements
Requirement Apply
No No
A!:ply
Reguirement ASMECI 2,3
seismic
eq
Yes Change Ye Non-QA
via 50.59 Apply
No
- Apply
Graded QA Cusmmiinias No




Example
Standby Liquid Control System

+ Graded QA viewpoint

- Judged by MR expert panel to be significant
- Not risk significant - i.e., ATWS contributes ~ 0.3% of total CDF
- Candidate for downgrading by gradeda QA expert panel

+ Design viewpoint

- SLCS licensed as a seismic system
- Only function is ATWS - concurrent seismic event not credible
- Candidate for seismic downgrading under 10CFR50.59



Example
Seismic Design Considerations

Seismic design controls should be focused upon those systems
necessary for safe shutdown during a seismic event

Such systems represent somewhat less than half of the Grand Gulf
safety significant systems

As a “reduced scope” seismic IPEEE plant, Grand Gulf is exposed tc
relativeiy low seismic concerns

In conjunction with the graded QA implementation, we wiil be
critically examining seismic and other design considerations for
potential changes under 56.59/50.90



10CFR21 and Graded QA
Purpose of 10CFR21:
Identify and disseminate information about basic component defects
Defect:

A departure from the tecknical requirements included in a
procurement document that could create a substantial safety hazard

Relationship to Graded QA:

Assuming correct component categorization, deviations from
procurement technical requirements for low safety significant
components cannot create a substantial safety hazard



Application of 10CFR21

For identical components in safety significant vs. low
safety significant applications:

= + The number of critical characteristics may vary (more critical
characteristics for safety significant application)

+ The level of control exerted over a single characteristic will vary
T (more stringent controls for safety significant application)
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V.

GRADED QA APPROACH TO DETERMINATION
OF LSS PROCUREMENT REQUIREMENTS

IDENTIFY SAFETY SIGNIFICANCE CLASSIFICATION PER GRADED QA
PROGRAM

IDENTIFY SPECIFIC SAFETY FUNCTION(S) (PER GES-04)

Nnw»

"

Plant Licensing Basis

Design Basis Accident and Transients

Functions and Systems relied on to mitigate design basis accidents and
transients

Functions and Systems needed to satisfy safety related criteria and single
failure criterion

System safety related functional boundaries

Components needed for system safety related functions and safety
related/non-safety related interface requirements

" JENTIFY APPLICABLE REQUIREMENTS A*«D> COMM "MENTS

(PER GES-04)

A. EQ

B. Seismic

G ASME

D. Containment Isolation (Reg. Guide 1.63)
E Separation Requirements (Reg. Guide 1.75)
F. Effects on SS components/systems

G. Other commitments/requirements

DETERMINE PROCUREMENT REQUIREMENTS (PER GES-03)

A.

Commercial Grade - Non-safety related or LSS having no effect on
performance of SS components or systems (i.e. misclassified as safety-
related)

Commercial Grade Dedication - Perfonned to only address those
characteristics determined critical to the performance of the components
SS function & safety function (GES-02)

Full Appendix B QA Procurement if necessary or impractical to dedicate



GRADED QA APPROACH TO DETERMINATION
OF LSS PROCUREMENT REQUIREMENTS
EXAMPLE: Pressure Gauge
Sycon Corp. - §713D 4 1/2" 1-1500
Stock Code: GG90009018
G33R001A/B, G33R009A/B

System Summary:  Reactor Water Cleanup (RWCU) is designated by G33. This

system is utilized to maintain reactor water quality.

Component Summary: G33R001A/B monitors the RWCU pump discharge

{1

I11.

iv.

pressure with the design function of providing non-safety related
local indication .

G33R009A/B monitors the RWCU pump suction pressure with the
design function of providing non-safety related local indication.

IDENTIFY SAFETY SIGNIFICANCE CLASSIFICATION PER GRADED QA
PROGRAM

The G33 system has been determined to be LSS. Therefore, the component was
classified as LSS. The component has no safety function per Section III below
and falls into confirming LSS Classifications L1 (not modeled and not required in
the PRA) and L3 ( less than 1/3 main branch) .

IDENTIFY SPECIFIC SAFETY FUNCTION(S) (PER GES-04)

Original Design Function - ASME Pressure Boundary - Safety related
Local Indication - Non-safety related

IDENTIFY APPLICABLE REQUIREMENTS AND COMMITMENTS
(PER GES-04)

Analysis revealed no concerns with EQ, Seismic, ASME, Containment Isolation,
Separation Requirements. The pressure gauge is located in non-seismic piping
which is designed to ANSI B31.1 piping. The instruments are isolated from the
reactor coolant pressure boundary and are not on Seismic Category I piping.
Therefore, the instruments have no pressure boundary function. The pressure
gauge has no affect on other safety significant systems/componeats.  The
pressure gauge tap is 1/2 inch while the piping size is 4 inches. Therefore, this
also falls into LSS confirming Category L3.

DETERMINE PROCUREMENT REQUIREMENTS (PER GES-05)

Procure commercial grade. Reclassify as non-safety related.



GRADED QA APPROACH TO DETERMINATION
OF LSS PROCUREMENT REQUIREMENTS
EXAMPLE: Relay, DC Control Power Monitoring (74 Device)
Agastat Relay - EGP
Stock Code: GG853300001
R20 74-09

System Summary: 480V LC/MCC is designated by R20. This system provides
offsite AC power utilized during startup, normal operation and safe
shutdown of the plant.

Component Summary: R20 74-09 picks up for breaker no. 15601 the common loss
of control power annunciator for 480V ESF Div. 1 LCC/MCC
incoming feeders DC control power loss. This control power
monitoring relay feeds LCC 15BA6.

L IDENTIFY SAFETY SIGNIFICANCE CLASSIFICATION PER GRADED QA
PROGRAM

The R20 system has been determined to be SS. The reiay was determined to be a
component not modeled in the PSA and not required for the system function in
the PSA. Therefore, component was classified as LSS (1.2).

IL. IDENTIFY SPECIFIC SAFETY FUNCTION(S) (PER GES-04)

The 74 relay is fed from a 1E circuit. Thus, the 74 relay was originally classified
as safety related with the safety related function of maintaining class 1E circuit
integrity. The relay is located in the 15601 bus. Therefore, the relay is classilied
as safety related.

[II.  IDENTIFY APPLICABLE REQUIREMENTS AND COMMITMENTS
(PER GES-04)

Analysis determined the relay in the DC circuit has been fused on both sides of
the 74 relay to provide class 1E circuit 1solation. The contacts which pick up the
common alarm are paralleled with other 74 relays which likewise have dual fuse
protection. The paralleled contacts are all then fed through an isolator prior to
connection to the Non-Q annunciator in the control room. The relay failure will
not degrade the class 1E bus and prevent an SS component from performing its
safety function.  Therefore, the item is classified as LSS and procurement
requirements may be re-evaluated for reducing quality assurance requirements.



V.

DETERMINE PROCUREMENT REQUIREMENTS (PER GES-05)

The relay can be procured commercial grade and receipt inspected for part number
to ensure those LSS design characteristics signified by the model number/vendor
catalog information are checked (i.e., voltage rating, contact current rating, etc.).

NOTE:
This evaluation could generically apply to all DC 74 relays that have

been double fuse protected on both sides of the relay, isolating them
from the Class 1E power where no safety or safety significant
functions exist.



GRADED QA APPROACH TO DETERMINATION
OF LSS PROCUREMENT REQUIREMENTS
EXAMPLE: Actuator, Rx Head Vent to MSL"A™
Limitorque SMB-000
1B21F005

System Summary:  Nuclear Boiler system is designated by B21 and is the nuclear

steam supply system.

Component Summary: IB21F005 actuator operates the valve which provides

1L

1L

V.

venting of non-condensable gases from the Rx Head to Main
Steam Line “A” during startup.

IDENTIFY SAFETY SIGNIFICANCE CLASSIFICATION PER GRADED QA
PROGRAM

The 1B21F005 valve operator is not modeled and not required to support an SS
function. Therefore, it has been classified as 1.2 under the Graded QA Criteria

IDENTIFY SPECIFIC SAFETY FUNCTION(S) (PER GES-04)

The parent valve body is an ASME Class 1 pressure boundary but since the valve
vents the Rx head to the Main Steam Line (inside the MSIV’s), the position of the
valve is not important post accident. The power supply to the motor operator is
Non-Q.

¢ ASME Pressure Boundary for the valve

e No active safety function for the motor operator

o Passive safety function of structural integrity for valve and operator

IDENTIFY APPLICABLE REQUIREMENTS AND COMMITMENTS
(PER GES-04)

Since the Rx Head Vent vents into the Main Steam Line, failure to operate the
valve to the open or closed position is not important to safety as long as the
pressure integrity of the valve is maintained. The operator is powered from non-
Class 1E power and cannot degrade a Class 1E power source or affect any other
safety related electrical function. Seismic design of the piping and valve body
may be impacted by weight/dimension changes.

DETERMINE PROCUREMENT REQUIREMENTS (PER GES-05)

Procure actuator commercial grade

e Verify at receipt - actuator weight and dimensions to be within limits that
would not affect seismic design

¢ Venfy part number
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Expert Panel

+ Makeup
- Design Engineering - System Engineering
- Quality Assurance - Operations
- Licensing - Others

+ Role

- Validate Q-list criteria at system/component levels (done)
- Concur on QA criteria - 11/17/95
- Comment on process changes
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NRC Participation

We see benefit in moving beyond the traditional reviewer/licensee
role, while maintaining appropriate regu'atory distance

Several recent efforts (e.g., Appendix J exemption/rulemaking)
resemble a partnership effort with a common goal

In this spirit, we urge the NRC to be an active participant in our
development effort for graded QA




