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The under expenditure shown for June does not reflect the new work
scope defined for the three plants. A new work breakdown structure and
associated budget and schedule are being developed to incorporate the
new work scope. This will be developed in July but will not be
inciuded in the computerized tracking system until mid August. As a
result, the budgetary oortions of the monthly reports for June and July
will not provide an accurate comparison of the spending rotes and the
budget .
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(2) SuMMARY OF PRIOR EFFORTS (Continued)

’ Fy-1989: (Continued)
7 Task 1: Configuration Review (Continued)

The described information was used to develop the following:

1.

oy

Al1 plants were grouped according to Vendor and Architect Engineer (AE).
These groupings were further divided into specific plant configurations,
For example: two loop Westinghouse, three loop Westinghouse, etc.
NURES-1350 Vol. 1 was utilized to identify these groupings.

Six representative plants were selected from the vendor/AE groups and
compared to other plants/vendors to verify that their interfacing systems
were representative of as many plants as possible.

A1l Pressure Isolation Valves [(PIvs), i.e., those valves that are nor-
mally closed and separate the reactor coolant system from low pressure
and/or low temperature piping] were identified for the six plants. The
list of PIVs were then broken into 1ists of ISLOCA valves (those valves
whose failure would result in a loss of reactor coolant outside
containment) and Non-1SLOCA valves (those valves whose failure would re-
sult in a loss of reactor coolant inside containment). Those valves in
the Non-ISLOCA group were not considered further in these studies.

Based on the plant P&IDs, one line drawings of the affected systems in the
representat ive plants were produced showing interfacing system
configurations. These drawings focused only on tne relevant components,
showing line sizes, class changes, relief valve location, flanges, and
expansion joints. Valve sizes, types, operators, and other unique fea-
tu-es were also included. The identified systems from the six plants,
four systems per plant, were then utilized for detailed review. As much
as possible, the plants were selected to correspond with the plants se-
lected for the NRR pilot inspection program.

Additiona) technical information (i.e. rot typically found on the plant
PaI0s) concerning the representative Systems was collected where sources
could be found. This information included piping size, schedule,
temperature, and pressure rating. For a limited number of systems the
additiona! information included: pump ratings, heat exchanger ratings,
relief valve inlet size, and setpoints. This information was added to the
simpiified drawings.

WRC ELRW 8
LTI

Page B

o -



WAC AN 18 US NUCLEAR REGULATORY COMMISSION
P FiN pEE99

August 1990

PROJECT AND BUDGET PROPOSAL FOR NRC WORK Date

Projecy Tw
ISLOCA RESEARCH PROGRAM
DOE Proposing Organuaien g OPERATIONS OFFICE (ID)

M
PROJECT DESCRIPTION: (Provige narfalive CESCIIDIONS Of 1N 18QuITS 10DICE /A NUMENCAl 01087 11 4N ilem |3 NSt applicadie
et litle ang 80 state)

(2) SUMMARY OF PRIOR EFFORTS (Continued)

FY-1989: (Continued)
| 1 : jonal A ment

Potential precursors to an [SLOCA have occurred and these will need to be
adequately represented in the PRA analysis. Events that must be modeled in-

' clude both mechanical failures of equipment and human errors in agdition to

* the hypothetical valve failure events currently considered in the ISLOCA

| analysis. To aid in ensuring that the PRA analysis is as complete as

| possible, a review of all the relevant historical experience, specifically

Licensee Event Reports (LERs), was performed to idcntify the specific modes

and mechanisms that have contributed to the occurrence of an ISLOCA. Both

primary component (equipment) failures and human influenced failures were

considered. The primary equipment failure modes considered

| included: back-leakage through a check valve as a function of time, and a

' check valve sticking open given there had been flow through it. The review of
potential human error events included: a) errors of commigsion,
b) maintenance errors (e.g., valves assembled incorrectly, interlocks
miswired, and ¢) errors dur’ g testing (e.g., the recent Pilgrim event). The
completed data set established from these reviews was evaluated to determine
the frequency of events with failures in the identified systems. |

Task 8: Program Management

Overall management of this Form 189 was provided, including the necessary |
administrative and management functions to coordinate the activities related ;
to the ISLOCA Research Program. These included, but were not limited to, the
following: (1) tracking of program costs, preparation of monthly reports and
other documents that were required by the NRC Prgject Manager (PM) tc imple-
ment the program; (2) technical management of the activities of all [daho ,
National Engineering Laboratory (INEL) program participants; (3) preparation
of a Statement of Work (SOW) and initiation of a Form 183; and (4) travel to
support program needs.

? (3) WOBX TO BE PERFORMED AND EXPECTED RESULTS
| a. Work Reguired
FY-1380:
The work required for FY-1990 comprises two major efforts. First, the

INEL personnel will ottain human factors and hardware configuration infor-
mation from the pilot audits being performed by NRR.

J
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(3) WORK TO BE PERFORMED AND EXPECTED RESULTS (Continued)
a. work Reguired (Continued)
FY-1890: (Continued)

Second, the INEL will perform an ISLOCA risk evaluation that will identify
the significant contributors, in terms of hardware design and human fac-
tors issues, to the risk posed by the possibility of an [SLOCA. Prelimi-
nary information will be shared with the NRR pilot audit teams by review
and comment on the audit guidance packages, delivered through the NRC PM.
These potentially significant contributors will be developed through the
analysis of six specific NPPs and subsequently utilized to compile a set
of potential inspection guidelines that can be used to evaluate the risk
for additional plants. An additional product will result from the plant
specific evaluations in the form of a libra-y of interfacing system
models, which could be used to quantify the ISLOCA core melt frequency for
the remaining plants.

Although the individual tasks are planned to be performed for a total of
six plants, the first plant evaluated will be used as a test case. The
experience gained during the review of this plant will be used to deter-
mine the extent of data collection required during plant visils for the
remaining plants. In addition, upen completion of the analysis of the
third plant, the results will be reviewed and a decision will be made as
to whether analysis of the remainder of the plants will be performed. The
information or costs, schedule, and deliverables are applicable to the
analysis necessary for these three plants which include Davis-besse,
Catawba. and Waterford. For these hree plants the following tasks will
be performed uniess otherwise noted.

Task 3: fEngineering Analysis

This task will identify the most likely failure locations, median failure
pressures (and associated uncertainties), and leak areas based on
best-estimate realistic analysis. This information will be directly uti-
lized in the PRA quantifications of pipe and component failure probabil-
ities as a function of pressure. From Task 1 the component types (pipes,
flanges, valves, pumps, heat exchangers, etc.) that could potentially fail
will be selected for the representative systems of plants analyzed. Best
es*imate failure and leak models will be developed for each component type
using a consistent methodology. A consistent methodology should be used
to assure the calculated relative pressure retaining capacities of the com-
ponents reflect their actual relative strengths. If different methods are
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(3) WORK TQ Bf PERFORMED AND EXPECTED RESULTS (Centinued)
a. Work Reguiied (Continued)
FY-1980: (Continued)
Task 3: Engineering Analysis (Continued)

Some of the models will not be in the form of classic 1imit load equations
even though developed from limit load principles. For exampie, the mode |
for a bolted flange is envisioned as a model with the bolts elongating
while below their limit stress reducing the support for the gasket until

the combination of reduced support and increased press.re

gasket to reach its limit stress and extrude opening a leak path. The
1imit load would be calculated &s the pressure at which the gaske! ex-
trudes. The leak area would be estimated based on the resultant flow path
through the space where the gasket was. The model would include the
method for calculating the increased leak area as pressure increases
beyond that which would initiate a leak. The models for all the com-
ponents would be similar in that they would identify the failure pressure

and would provide the method for estimating the resultant

causes the

leak area.

The component information of dimension, wall thickness, bolt size, etc.,
from Task 1 and detailed component drawings along with material property
information will be used to develsp numerical values for the terms of the
models. The effects of aging such as reduced wall thickness from
corrosion, increased crack size from fatigue, changes 1n material proper-

ties from thermal embrittlement, etc., will be considered

in developing

the numerical values. The actual methods for estimating these effects
will be developed as part of this task with input from the NRC aging

research.

Best estimates of the pressures that would initiate the leak and the leak

sizes at the maximum expected pressure for the system woul

d be calculated

for each component. The calculated results would be compared to known

behavior where available from test results or from actual
ences and the models adjusted if necessary to assure reali

plant experi-
stic results.

Most pressurizations of the interfaci: g systems are expected to be rela-

tively slow. They are expected to resu't from leaking val
tioning of the valves. Leaks, of course, result in low fl
may, in most cases, be accommodated by the thermal relief
tioning (opening) of valves will take several seconds and

ves or misposi-
ow rates which
valves. Misposi-
therefore will

also result in a relatively slow pressure rise except perhaps for a par-
tially filled system. Sudden failure of a valve, although unlikely, could
result in a rapid pressure rise. Also for a system with an initial steam
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(3) KT FL MED AND EXPECT TS (Continued)

Work Reguired (Continued)
FY-1990: (Continued)
Tagk 4: Hyman Factors/Human Reliability Analysis (Continued)

To accemplish primary and interncdiate objectiver of this task, three
interrelated subtasks will be carried out. These are:

1. A retrospective analysis of existing information about ISLOCA events
in the area of human behavior, specifically to determine factors which
can cause and or contribute to the ISLOCA event.

2. Field data collection to suiport all other Task 4 activities, and
other tasks of this Form 189,

3. Human Reliability Analysis (HRA), as required within the context of
the ISLOCA quantification methodology (Task 6).

Note: Portions of this task ‘nvolve a nove! application of HRA to provide
input to the PRA portion of this program. Due to 1t’s unigque nature, the
MRA approach describeg herein will be evaluated upon completion of the
Davis-Besse analysis (Davis-Besse being the first plant to be analyzed
under Task 6). The evaluation criteria could include, but not be limited
to: repeatability (objectivity), measurability, applicability,
defensibility, utility, cost, and acceptability. Following evaluation, a
decision will be made by RES program and 1ine management on how to proceed
with human error quantification on the remaining plant(s).

Subtask 4.]: Retrospective &nalysis

The purpose of this subtask is to conduct a review of existing information
and data concerning human invoivement in ISLOCA, and develop a taxunomy of
numan errors of omission and commission and their measurable causal (1.e.
contributing) factors for input to the methodology development (Task §)
and quantification (Task 7).

Primary information for conducting this subtask will be obtained:

(1) from a search of the Sequence Coding and Search System, (2) from an
initial review of ISLOGA involved LERs by Office for Analysis and Evalu-
ation of Operational Data (AE00) reported in the memorandum. "Requested
List of LERs Possibly Relevant to Interfacing Systems ISLOCA Entry," from
Thomasson (AEQD) to Diab (NRR), dated May 12, 1989, (3) from published
PRAs, and (4) from Generic lssue (GI) 105 documentation prepared by ENL.
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(3) WORK TO BE PERFORMED AND EXPECTED RESULTS (Continued)

Work Reguired (Continued)

FY-1990: (Continued)

Task 4: Human Factors/Human Reliability Analysis (Continued)

Sybtask 4.2: Field Datg Collection (Continued)

1. Obtain a list of potential human failures from Task 6. This Tist will

represent the integration of all the prior tasks including the prior
short plant visit.

2. Produce a task analysis form incorporating the list of required infor-
mation for input to the following HRA Models: THERP, HCR, NUCLARR,
MAPPS. or SLIM-MAUD. A determination will be made based upan the
failure being investigated as to which information categories will be
collected at the plant visits.

3. A list of additional queries will be developed to tap other mechanisms
of failure and other nontraditional performance shaping factors (i.e.
safety culture). These queries will be made of the persornel involved
in the ISLOCA tasks.

4. Collect and review relevant plant cocumentation (procedures, PRA,
incidents reports etc.).

5. Conduct plant personnel interviews and walk-throughs to support task
analysis.

§. Perform observations at the plant.

For the purposes of developing a concrete cost and schedule estimate for
the di a collection effort it is assumed that this analysis will encompass
20 huma:, failures per plant (five failures for each of four systems). An
example of a human failure is "failure to perform logic test properly such
that the pressure boundary 15 violated". It is assumed that each failure
4i11 be considered in terms of one context. This effort includes one week
of preparation and a maximum of two weeks data gathering at the plant for
each of two analysts.

fhe products of this subtask will include:

NAC FORM Y
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(3) WORK TO BE PERFORMED AND EXPECTED RESULTS (Continued)
a. Mork Regyired (Continued)
FY-1990: (Continued)
Task 4: Human Factors/Human Reliability Analvsis (Continued)
Sybtask 4.3: Human Relighility Analysis (Continued)

It is anticipated that this subtask should involve human error quantifi-
cation tools (such as the SLIM-MAUD, HCR, THERP, and MAPPS computer

codes), and generic data sources [such as the Nuclear Computerized Library
for Assessing Reactor Risk (NUCLARR) data management system], for the
analyses. It will also invoive the application of current documentation

on the TALENT HRA/PRA integrating concept being prepared by Lawrence Liver-
more National Laboratory (LLNL), where appropriate, to insure the proper
level of HRA and PRA integration.

There should be three products emerging from this subtask:
1. Quantitative estimates and gqualitative insights estimating the contri-

bution of human task actions to ISLOCA-centered reliability and risk
(support Task 6).

2. A set of recommendations for evaluation procedures and remedial
actions based on HRA gquantitative and qualitative results (support
Task 7).

3. Procedures for improving the integration of HRA into PRA for ISLOCA
(support Tasks 5, 6 and 7).

T : vel mpre Methodo!

The objective of this task is to develop a state-of-the-a . PRA analysis
method for quantifying the freguency of an ISLOCA and for performing sensi-
tivity calculations aimed at identifying effective ISLOCA prevention,
recovery, and mitigation actions.

Sybtask §.1: Develop Format for Anglyzing Risk

Task 5 will begin with a detailed literature search (a preliminary search
was performed during the preparation of this Form-189). Using input from
the information obtained from the literature search, an initial format for

WRC SDRM (88 Page 16

Har adl



JECT AND BUDGET PROPOSAL FOR NRC WORK

"y J




US. NUCLEAR REGULATORY COMMISSION [ 4
- BS699

PROJECT AND BUDGET PROPOSAL FOR NRC WORK P

August 1990

Projec! Titie

ISLOCA RESEARCH PROGRAM

| 908 Prosasing Organaalion n s OBERATIONS OFFICE (I0)

i

W _~
| PROJECT DESCRIPTION: (Provige narralive gescriplions of 1ng reQquired 100:C8 10 nuMaerica: orger | an [1am 18 nO! applicadie

{ gt titie NG 30 state

(3) WORK _TO BE PERFORMED AND EXPECTED RESULTS (Continued)
a. MWork Reguired (Continued)
EFY-1990: (Continued)
Task S: vel mproved Methodol (Continued)
Faylt Tr velopment (Continued)
will include a number of generic ISLOCA models ~nd a list of plant spe-

cific informational requirements (both hardware and human factors related)
for evaluating ISLOCA risk.

Task 6: Trial Appligation

The objective of this task is to apply the methodology developed in the
previous task in full scale applications on the plants chosen in Task 1.

An evaluation of the HRA methodology will be conducted following comple- |
tion of the first plant and a method selected fcr the remaining plants. |
Following completion of the evaluation of the third plant, a review will !
be performed and a decision will be made as to whether analysis of addi-
tional plants will be performed. Execution of this task will require
detailed HRA using plant specific procedures, plant specific thermal hy-
draulic analysis, and plant specific component capacity analysis developed
ir. the previous tasks.

Subtask 6.1: Thermal-Hydraulic Evaluation

It is assumed that Thermal/Hydraulic (7/H) calculations are available or :
can be extrapolated from existing calculations and that only simple or

minimal additional calculations will be required in this project. ;
Specifically, given the distribution of possiple break sizes produced in |
Task 3, simple T/H calculations will be performed to estimate the leak »
rates. These leak rates will then be compared to calculations performed
for past analyses to estimate the time to core uncovering, core damage and |
time available for recovery actions. |

nce Analysi

As a part of this task, the plant specific consequences portion of the
risk calculations, will be performed using either MACCS or CRACZ
(preferably MACCS) and a plant specific input deck. The basic approach
will be to develop a single site information deck, estimate plant specific
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(3) RK T P RM XPECT : 1S (Continued)

a. Mork Regquired (Continued)
FY-1990: (Continued)
Task 9: - Analysh letion

ing in Davis-Besse results to date and to finalize the Davis-Besse ISLOCA
report. The Catawba and Waterford analyses are to be scheduled 10 reap
maximum benefits from what is learned in Task § as guidance 1n their
analysis.

Subtask 9.1: Seguence Timing

| Fstimate the timing of the dominant sequences based upon extrapolation
| trom existing calculations as opposed to performing additional RELAPS
analyses.

Sybtask 9.2: Seguence Mitigation

Based upon the resuits of Subtask 8.1, reevaluate likelihoods of sequence
detection and mitigation.

Subtask 9.3: Evaluation of Valve Capabilities

Evaluate capabilities of valves to operate against differential pressures
significantly higher than those for which they were designed. In
particular, identify valve design features affezting operability during
ISLOCA situations. Determine the effects that results of this evaluation
have on the Davis-Besse quantification.

Subtask 9.4: Sensitivity Evaluation

fFor comparison purposes, determine Davis-Besse ISLOCA sequence sensitivity
to typical PRA values.

Subtask 9.5: Evalyation of Decontamination Factors

Determine decontamination factors for the Davis-Besse [SLOCA sequences.
Evaluate the effects of such factors on risk estimates.

The following subtasks are necessary to address areas of uncertainty exist-
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(3) WORK 10 BE PERFORMED AND EXPECTED RESULIS (Continued)
8. Mork Reguired (Continced)
£Y-199]1: (Continued)
Finalization of the BWR tasks to be performed are also expected to be com-
pleted by the end of the first quarter FY-1991, contingent on identifi-

cation of scope by the middle of the fourth guarter of FY-1990. Final
documents will be produced on the PWR analyses and the 15LOCA Evaluatiion

Procedures,
b, Megtings and Travel
£Y-1980:

Upon approval of the NR( PM, one initia) visit will be made for each of
the plants with two or three people participaling. One data collection
visit will also be made for each of the plants with & total of three

‘ people participating on each visit, The locations to be visited will

| depend on the plants selected which will be a joint decision of NER and
project personnel.

Upon approval of the NRC PM, one trip for three persons to Rockville,

Maryland (MD) to discuss the results of the initial plant visit and two
| trips for one person to Rockville, MD to coordinate the program activities !
! will be required at a later time, .

Upon approvil of the NRC PM, three trips will be made to Mission Viejo,
California (CA) to monitor and discuss results from the subcontract with
IMPELL Corporation for Task 3.

One visit to a PWR by two people '+ ~equired to obtain hardware and proce-
dure changes cost and precursor Lieanup cost information,

FY-198]):

One visit to a BWR by two peopl 1 required to obtain hardware and proce-
dure changes cost anc precursor cleanup cost information. Six trips will

be required for program review and program management discussions. Travel
. to Water Reactor Safety Information Meeting (WRSIM) 1 authorized for one

1 IMPELL Corporation employee for presentation of a paper on the engineering
! analysis work done on Davis-Beste.
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(3) WORK 10 Bf PERFORMED AND EXPECTED BESULTS (Continued)

¢. MG Fyrnished Materials

A list of 1ERs possibly relevant to ISLOCA (Neil Thomasson memorandum to
Sammy Diab, May 12, 198%) has been provided.

Draft NRR planning material on overall 1SLOCA program an3 ISLOCA pilot
inspection programs have been provided.

for each plant undergoing detailed analysis, the following information
will be rejuired:

Updated FSAR,

Plant Technical Specifications (75s).

Plant elevation and layout drawings for interfacing systems.
Sample PIV maintenance procedures.

Test and surveillance procedures for PlVs,

fmergency operation procedures for an ISLOCA event,
Interfacing system descriptions (e.9., from tratning manuals).

The NRC will provide for access, by contractor personnel, to the plants
selected for the detailed analyses. The contractor will be identifying
the plants to be analyzed by September 29, 1979 to ensure no programmatic
delay.

NRR’s ISLOCA Team Audit Inspection plans as they become available.

(4) QESCRIPTION OF ANY FOLLOW-ON EFFORTS
FY-1992, FY-1993, and Beyond:
No follow-on efforts are anticipated beyond FY-1991.

(8) BELATIONSHIP 10 NTHER PROJECTS

This work 1s closely related to that performed by BNL on G! 105 [Funding iden-
tification Number (FIN): A3829] and the Argonne National Laboratory (ANL)
technical assistance being provided to NRR under FIN: 11231. This work wil)
be coordinated with Task | of FIN: 28BS4, as modified 7/17/39.
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(6) REPQRTING BEQUIREMENTS AND SCHEDULE
a. lechnical Reports
FY-1990:

~ A letter report documenting the results of the review of the initial or
pilot plant w111 be completed in February 1590,

OQIFT 1GRIES 1~ AUMENICal DIGer 1T 45 (1M ik N1 APRICEDIS

A draft NUREG/CR report on Davis-Besse will be provided to the NRC by the
end of September 1590,

A draft NUREG of the IMPELL Davis-Besse report will be provided to the NRC
by the end of September 1980,

A paper describing the engineering anelysis work on Davis-Besse will be
prepared by IMPELL Corporation for precentativn at the WRSIM
(cf. Subtask 9.8).

Fy-188]:

Draft NUREG/CR reports on Catawba and Waterford will be completed by the
end of November and by mid March, respectively. The Waterford draft NUREG
will include the developed ISLOCA Evaluation Procedures. Letter reports

‘ will be provided on the EEA, the cost penefit anaiysis, and the results of
the 1SLOCA inside containment analysis. Documentation of the BWR portion
of the program is anticipated 1in Fy-1891.

b. Monthly Letter Status Report

! {GAG ldaho, Inc. will prepare a monthly business letter status report in
| accordance with the current NRC Manual Chapter 1102.

¢c. byblication of Research Resylls

‘ The INEL and the NRC PM will discuss whether the information resulting

! from this research warrants publication in refereed scientific and eng-
ineering journals. Such rublication will focus on advances in science and
technology, and mininize conclusions and/or recommendations that may have
regulatory implications. The NRC PM will make the final determination
whether the publication of research results may be pursued as an allow-
able cost under this project and will notify the laboratory of the de-
cision, 1f the decision 1s made to publish, the laboratory will actively
pursue the publication 1n accordance with the provisions of NRC Manual
Chapter 3206. The notification wi'l be provided to the laboratory 1n
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(6) REPORTING REQUIREMENTS AND SCHEDULE (Continued)
¢. Pyblication of Research Resylts (Continued)

writing and the laboratory will not incur costs associated with such
publication unti) after receipt by the laboratory of notification that
publication should be pursued. The laboratory will coordinate a1l such
publications with, and transmit a copy of the proposed article to, the
NRC PM prior to publication.

(7) SUBCONTRACTOR INFQORMAT]ION
A subcontract has been given, through competitive bic process, to IMPELL
Corporation to perform the engineering analysis described in Task 3. The
cost of this effort 15 $120K for IMPELL and $11K for material handling
charges. The subcontract will not result in a real or apparent conflict of
interest situation, If the NRC orogram office requires additional specific
subcontractor information or limitations, those requirements shall be stated
on the NRC Form 173.

(8) 1 A MENT R R
FY- /FY-
Not applicable.

(§) QESCRIBE special FACILITIES PEQUIRED

Not applicable.
(10) CONFLICY OF INTEREST INFORMATION

A1) current and previous work conducted by ECBG ldaho, Inc., and where
applicable, subcontractor personnel assigned to this project, lave been re-
viewed and no known real or apparent conflict of interest exists.
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(11) EXPECTED CLASCIFICATION OR SENSITIVITY

If proprietary or company confidential data is provided to the INEL by the
government in connection with this contract, the INEL agrees to safeguard
such information in accordance with 10 CFR 2.790 and agrees not to release
such information to any person not directly involved in the performance of

| work under this contract unless such release 1s authorized in writing by the
Contracting Offfcer. Upon completion or termination of this contract, all
copies of any such proprietary or company confidential data will be returned.

|
| (12) QIMER IDENTIFIED CATEGORICS
|
|
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