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This report describes ¢ cklist to be used by the United States
Nuclear Requlatory Commis NRC) inspectors during their evaluation
of maintenance, test, and calibration procedures., The objective of

the checklist is to aid inspectors in identifyina procedural charac-
teristics that can lead to human performance deficiencies. A companion
document, Development of a Checklist

and Calibration Procedures Used in Nuclear Power Plants, NUREG/CR-1368,
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or Evaluating Maintenance, Test,
“how

Revision 1 of the checklist, presented herein, is the result of a one-
year field test by NRC inspectors in all five NRC regions. It incor-

porates improvements thait were suggested by inspectors based on their

experience with the checklist in performing evaluations of licensee

procedures.
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by the United States Nuclear Regqulatory Commis-
tion and Enforcement., with Mr, James C. Stone,
sion Director, Division of Raactor Pro-
tion and Enforcement, as proqram manaqer. It
program directed by Sandia National Laboratories
ectiveness and safety efficiency of the inspection
Alan D, Swain, Statistics, Computing, and Human Factors
technical monitor. Special acknowledament is made of the
revised checklist by the NRC inspectors who par-
evaluation.
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[tem Format
The procedures evaluation criteria are expressed in question form so
that they can be answered by Yes or No. They are constructed so that
a Yes answer indicates that the procedure possesses a desirable char-
acteristic. A No answer indicates a procedural deficiency. In some
cases, it will not be possible to evaluate a procedure on a charac-
teristic because it is not applicable to the procedure. For example,
a procedure cannot be evaluated regarding the adequacy of graphs,

hart: v tables if it does not contain any of these 1tems

| A
’

ylicable rather than i1eave the item unanswered,

In this case, check Hot A

W

xplanation of Checklist Items

The checklist items are listed below. In cases where the relation-
ship between a procedural characteristic and the quality of human per-
formance might not be apparent, an explanation is provided
Does the title describe the purpose of the procedure? (Also, if
the procedure is for scheduled maintenance or tests, the title
should state the frequency e.qa wp{;y]v' "»Ont'ﬂv.\

’ O

Explanation. The title is the first information read by the user and

therefore should be descriptive of the contents of the procedure. A

lear, unique title will make it easier to identify a given procedure
among other similar procedures. The use of titles that are descrip-
tive of the purpose of the procedure will reduce the probabiiity of

incorrect procedure selection.

yes the procedure provide the following information on a

page o~ first page?

Procedure title and number

Revision number

Unit number (if applicable)
Approval signature and date

!:}}qugti“n Performance errors have occurred because users have se-
iected incorrect or out-of-date procedures. Descriptive titles and
revision information will aid in the selection of correct and current
procedures. If this is a multiple-unit site, separate, identifiable
procedures for each unit will reduce the probability of performing
procedures on the wrong unit.




ich page provide the following identification information?

Procedure number and/or title

Revision number

Unit number (if applicable
3.4 Page number

Explanation. Page identification information facilitates effective
document control and allows users to check that their procedures are

omplete and that the paaes are in the correct order.

[f this is a temporary procedure, is it clearly marked with
the expiration date?
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s Final Page’
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3ge 1s missing

the procedure provide a statement of purpose or briet de-
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*iption should appear in an introductorvy section preceding
structions.

A .
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the procedure provide the following job planning information
introductory section preceding the instructions?

Jther actions or procedures which must be completed prior to
e .
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rior to use

'recautions which must be observed in the performance of the
rocedure. For example, are applicable radiological re-
juirements and precautions specified?

The specific equipment (by part number and/or unique nomen-
lature) to which the procedure is applicable.

Special tools and test equipment required to perform the

procedure (by part number and/or unigue nomenclature).

Other documents, e.q., procedures, drawings, schematics,

required to perform procedure.

Explanation. The provision of job planning information will enable
personnel to make adequate preparatiuns for performing the procedure
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PROGRAM DIRECTOR'S SUMMARY

Technical Hi;hli;hts

The highlights of technical progress for each division during the

past quarter are as follows:

Division of En;}neerlgg Technolq&z

An analysis of risks associated with recycle of decom-
missioned materials from nuclear facilities was performed under
the project assessing the Technology and Costs of Termination
Surveys Associated with Decommissioning of Nuclear Facilities.
The conclusion of this study was that the fatalities associated
with use of recycled materials are more than balanced by the
avolded fatalities associated with the savings in energy produc-
tion. The CONDOS computer code was used to estimate direct
radiation exposure from soil on decommissioned nuclear fuel cycle
sites. Soil on sites contaminated to 10 mrem/yr levels as
established in NUREG/CR-2241 gave the following direct exposure
leveis: PWR, 0.67 pR/h; mixed oxide fuel fabricatfon facility,
0.07 uR/h; U0z fuel fabrication facility, 0.3 uR/h; UFg
production, 0.3 uR/h; reprocessing plant, 0.3 uR/h; and spent
fuel storage, 0.5 pR/h.

In the Additional Requirements for Materials project, further
slow-bend testing of precracked Charpy specimens from
Intermediatc Test Vessels 7B and 8 (from the HSST Program) has
begun to define the heat-affected zone fracture toughness beha-
vior below -100°C. Specimen testing was completed under Subtask
7 (Effect of Poor Practice During Half-Bead Weld Repair). A
report on this work was completed and is in review, entitled
"Effects of Off-Specification Procedures on the Mechanical
Properties of Half-Bead Weld Repairs.” Under Subtask 8
(Underclad Cracking) initial metallograr“ic examination of the
clad A-508 class 2 section did not reve.: underclad cracks.
However, a series of samples varying in depth around the overlap
region of two weld passes is in progress and will provide more
definitive information.

Material studies for the Heavy Section Steel Technology
(HSST) project (Task 3, Thermal Shock) to evaluate the effects
of irradiation on thermal conductivity were completed on irra-
diated samples machined from previously tested Charpy specimens
of HSST Plate 02. The results clearly show that neutron irra-
diation does not degrade the thermal conductivity of this steel
under the conditions of interest. Fracture-mechanics design
calculations performed for TSE-7 and -8 indicate increases ir the



K1 due to the cladding of 35% at the inner surface and 15% at a
depth corresponding to the cladding thickness. The difference
between the Kj value at the inner surface of the unclad cylinder
and at the interface of the clad cylinder was only 2%Z. These
results mean that a difference in crack behavior between TSE-7
(no cladding) and TSE-8 (clad) will be a clear indication of the
effect of cladding on crack propagation.

In other tasks of the HSST project, major test parameters
were determined for the first two tests (PTSE-1 and -2) of the
Pressurized Thermal Shock (PTS) task. These parameters are (1)
initiation of a shallow flaw in 6-8 minutes at a stress intensity
level of about 110 MPa(m) /2 with a projected arrest on the upper
shelf at a/w = 0.4 and (2) initiation of a shallow flaw (a/w
about 0.05) in two minutes and arrest at a/w = 0.15. Decreasing
thermal stresses then induce warm prestressing (WPS) from about 3
to 6 minutes. WPS is overcome about 6 minutes into the transient
by the application of pressure. 1In the task on cladding eval-
uvation, cne unclad plate, three plates clad with T308/309
stainless steel and one plate clad with T312 stainless steel have
been tested. Two of the T308/309 clad plates and the T312
plate failed prematurely during the loading cycle, apparently due
to the remaiaing stainless steel in the flaw region, which was
Intended to be completely removed prior to electron-boam welding.
Ore T308/309 clad plate which was loaded to yield and hydrogen
charged fractured pon pop-in of the electron-beam weld. Results
to date suggest that stainless steel cladding has a limited capa-
city for arre ing a running flaw on the surface.

Under the project on Improved Eddy Current In-Service
Inspection for Steam Generator Tubing, a sample 1.65-mm mean
radius pancake coil was constructed and trained on new fretting
standards that were recently mach'ned. This coil was
demonstrated at the EPRI Steam Generator Workshop in Cha:lotte,
North Carolina.

Division of Accident Evaluation

Three tests (C-3, HI-1, C-4) were performed in the Fission
Produc« *lease from Fuel project. Tests C-3 and C-4 were
control tests ~ralibrate the system under known releases. Test
HI-1 was a reiease test with the f.el specimen held at 1400°C for
30 minutes. The dominant released materials were %°Kr, 13%s,

Cs, and some '2°Sb. The fractional release values agreed, in
general, with those previously reported. The laser-Raman faci-
lity located at the Oak Ridge Gaseous Diffusion Plant was used to
detect saturated vapor above Csl crystals in the temperature
range 650-800°C (vapo: pressure 4x10™" to 5x10~° atm). Good
spectra were obtained a. these concentrations which should typify
the released cerfum species in the high temperature release




tests. A status report prepared on the studies to evaluate

the feasibility of the laser-Raman technique for specie
identification in our release tests concluded that the feasibil~-
ity could not yet be determined.

By inference from spectrophotometric data on HOC1l and HOBr,
which have known absorption bands at 240 and 260 nm, respec-
tively, HOI would be expected to absorb in the 280 nm region. In
the Iodine and Tellurium Chemistry project, spectrophotometric
examinations were made in kinetic experiments at progressively
higher iodine concentrations (Bxlﬁ'{ up to 107" M Iy) over a pH
range of 9 to 11. These have revealed a weak shoulder at ~270
nn. The net absorbance in this region follows second order decay
kinetics in support of expected HOI behavior.

In the LWR Core-Melt studies as part of the LWR Aerosol
Release and Transport project, a series of experiments was
started in which simulant fission product materials are added to
U0z, sintered, and zircaluy clad for heating inductively to
various temperatures up to melting. The first experiment used a
sintered (1400°C) mixture of UO2 containing barium oxide (BaO),
strontium oxide (Sr0), and cerium oxide (Ce03). Preliminary
results show low release fractions tor barium and strontium (~4%)
with a much smaller value for cerium. The apparent enhanced
release of barium and strontium relative to cerium could be
explained as resulting from a partial chemical reduction of the
oxides of barium and strontium by the presence of metallic zir-
conium in the melt. Release would then be as metallic elements
with subsequent reoxidation. Two additional tests were conducted
in this series with mixtures contalning appropriate amounts of
molybdenum, ruthenium, and tellurium as metal powders blended
with U0y and steel powder all sintered at 1200-1400°C and loaded
into Zircaloy tubes. Almost none of the fission product addi-
tives were transported to the filters. Practically all of the
aerosol material that was found on the filters came from the
steel additive and from the Zircaloy tube.

In the aerosol tasks of the same project, a trial test
sectiocn (a 10-inch diameter SS pipe, 8-feet high) was assembled
with the plasma torch aerosol generator located at the bottom.
Four Fep03 aerosol/steam expeviments have been completed in the
NSPP (Nos. 501-504) at increasing concentration levels
(1 to 10 g/M?). Although analysis of the data is incomplete,
the Fep03 aeroscl (at comparable concentration levels) appeared
to be removed faster than U30g at early times and more slowly at
later times. Two smaller scale aercsol generation tests were
also conducted using powdered concrete as the feed material to
the plasma torch. One concret: sample was made up of limestone
aggregate arn1 the other was basalt. The aerosols produced
were composed mainly of silicon dioxide and calcium silicate
in highly agglomerated crystalline forms.




The Severe Accident Sequence Analysis project has completed
and issued for review the draft report "SBLOCA Outside
Containment at Browns Ferry Unit One - Accident Sequence
Analysis.” The report "Iodine and Noble Gas Distribution and
Release Following Station Blackout at Browns Ferry Unit One"” was
also completed. The first volume recommends changes in opera-
tional procedures, operator training, and plant design. The
second volume develops amethodology for fission transport studies,
and concludes that the pressure suppression pool is effective in
reducing fission product release, and predicts that about 0.5% of

the Initial core iodine inventory would be released to the
atmosphere.

The Advanced Two-Phase Instrusentation project is developing
an ultrasonic sensor to measure sinnultaneously the level, tem-
perature, and Jdensity of the fluia in which it is immersed. The
use of a high voltage pulser for driving the magnetic-coil trans-
ducer has resulta:d in an order-of-magnitude Increase in the
signal strength. A new electronic package under design will make
multiple zone measurement faster and more flexible.

Development of the ORECA code capability for HTGR severe
accident sequence analysis continued with the formation of
equations describing heat transfer between the upper core
(reflector) nodes and the upper plenum area of the PCRV and
between the core side reflector block and the PCRV sidewall area.
A version of the ORECA (3-D Core model) for simulating the
dyramics of the 2240 MWt steam cycle/cogeneration HTGR plant
design was also completed and checked out.

The final Multirod Burst Test (B-6) bundle was sectioned,
polished and photographed, and strain values were determined.
The bundle exhibited uniform strains in the 15-25% range with
localized burst strains in the 25-50%Z range. As expected for the
test temperature (930°C), rod-to-rod interaction was not a signi-
ficant factor. A draft of a topical report, entitled "Variations
in Zircaloy-4 Cladding Deformation in Replicate LOCA Simulation
Tests"” was prepared and is undergoing internal peer review. The
report presents results of five single rod heated shroud repli-
cate tests that were conducted to study statistical varfations in
cladding deformation parameters.

Division of Risk Analysis

In the Analysis of Reliability Data fcom Nuclea:r Power
Plants project, an interim letter report titled "The Reliability
Characteristics of Selected Pumps in Four Nuclear Plants” was
submitted to NRC for commerit. The report documcnted failure rate
calculations and presented repair information.




In the project on Acceptable Level of Risk Criteria for
Nuclear Power Plants, a report was completed and submitted for
review entitled "Health and Safety Standards: Theoretical
Rationale and Application to Safety Goals for Nuclear Power.”

The report is in two parts. Part 1 is "Standard Setting
Standards: A General Theory of Standards. Part 2 is "Safetiy
Goals Tor Nuclear Power: An Application of the General Theory of
Standards.”

The Evaluation of Pressurized Thermal Shock _roject
completed a study to investigate the importance of counter-
current flow limiting behavior in the steam generator when
injecting feedwater to the auxiliary header. The impact upon the
cooling supplied by the auxiliary feedwater was determined :to be
minimal regardless of the injection point. Event trees for the
more important classes of overcooling sequences vere pruned (on
the bases of engineering judgement and initial estims*es of prob-
ability associated with certain top-line events) to v . 1ld a
reduced number of possible end-states and were replotted for
distribuirion to PTS program participants. Three spe ‘ific over-
cooling scenarios were selected from the pruned e.en. trees and
were completely specified (initial conditions, timing of operator
actions, etc.) for thermal-hydraulic calculation using the large
systems codes, following approval by NRC.

Two major reports on common-cause risk analysis fer i .cods
were issued under the Flood Risk Analysis Methodology project,
NUREG/CR-2677, ORNL/TM-8313, "ESP and NOAH - Computer Programs
for Flood Risk Analysis of Nuclear Power Plants," and
NUREG/CR-2678, ORNL/TM-8314, "Flood Risk Analysis Methodo.ogy
Development Project Final Report.”

The LWR Accident Sequence Precursor Study project isiuea
a major report on precursors to potential severe core damage
accidents for the period 1969-1979 (NUREG/CR-2497). An interim
report was drafted on the study of precursors to pressure
vessel thermal shock.

Division of Facility Operations

In the project on Continuous On-Lins nheactor Surveillance
System Evaluations, the in-plant demons*ration system performed
well except when removed from service briefly for software modi-
fications. Data were also recorded during a loss-of-feedwater-
flow test at LOFT to assess the ability of noise analysis methods
to detect and diagnose abnormal operating conditions in PWRs.




The Noise Diagnostic Methods for Safety Assessments project
completed all flux adjoint calculations for the beginning and
end of fuel cycle core conditions to help complete the assessment
of ex-core neutron detector sensitivity to fuel element vibra-
tions. At the midyear review on April 15, the RRC adviced post-
ponement of the study of functional redundancy until a later
date. The funds allocated for this study are beir s used to per-
form additional analysis and interpretation of noise data from
LOFT and Sequoyah and to explore the use of expert system tech-
nology for automated anomaly diagnosis.

Three reports have bean written for *“ Maintenance Error
Model project. The report on the job anc.ysis of the
Maintenance Mechanic position (NUREG/CR-2570) has been completed,
reviewed, and is now being prepared for publication. The report
on the front-end analysis, literature review and overall program
plan (NUREG/CR-2669) has been completed in draft, and is now
ready for review. The report on the job analysis of the
Maintenance and I&C Supervisor positiocn (NUREG/CR-2668) has been
completed and is now being reviewed prior to publication. At the
mid-year revicw meeting on April 5, a modified program plan was
presented concerning the development of a human reliability model
for NPP maintenance personnei. The modified program plan pro-
posed an initial model release (following debugging and sen-
sitivity testing) 20 months after the start of development. This

is a reduction of approximacely 10 months in the originally pro-
posed schedule. 1In addition, the modified program plan including
model validation and traasfer to users was reduced in tctal by
about 14 months. The development phase of this program will be
initiated as soon as funding is received.

As part of the project on Operational Aids for Nuclear Power
Plant Operators, during site visits the subcontractor secured
exclusive access and use of the simulator and experienced opera-
tors for a total of 24 operating hours. 3till photographs and
video tape recordings were made of operating sequences, including
one emergency sequence (low coolant leading to a scram.) A
report was issued entitled T"e Allocation of Functions in
Man-Machine Systems: A Perspective and Literature Review
(NUREG/CR-2623). This report reviews the literature relevant to
allocation of functions and presents a procedure for the alloca-
tion process applicable to nuclear power plant control rooms.

In the Safety Implications of Control Systems project, work
began on simulating the ICS on the analog computer, with the
steam generator-feedwat2r control unit selected as the starting
point. The model is being implemented wherever sufficient
approximate information exists. The Rod Control and the Unit
Load Development sections of the Oconee Integrated Control System
were added to the analog simulation. The simulation provides the
rapability of changing the rate at which the 'oad demand is allowed




to vary. Adaptation of the WIGGLE neutronics code was completed,
and preparations were made to beg n coupling the code to the

core thermalhydraulics subroutin_s. FORTRAN routines and
subroutines were written and debugged for thermodynamic and
transport water properties, heat transfer logic and correlations,
and the computation of one- and two-phase friction pressure loss
coefficients. Steam generator modeling was focused on the two-
phase phenomena in a single flow channel, with particular atten-
tion to transitions between single and two-phase regimes. Test
runs were made of realistic steam generator flow. Models of four
pumps - hotwell, booster, mainfeedwater, and the pump between
flash tank and main feedwater line - were added to ORTURB.

The Safety Related Operator Actions project completed data
collection during "Week 1" of the PWR requalification program,
recording 83 data runs. BWR data collection “or "Week 2" of
requalification training was completed for five operator teams.
Selection of critical task elements (CTEs) to be used in analysis
of response times and error probability is nearly complete.
Demographic data on operators has been reduced for statistical
analysis. Data collection for the ten event. in the BWR task
analysis was also completed. Two reports were issued,
Specification and Verification of Nuclear Power Plant Training
Simulator Response Characteristics, Part II. Conclusions and
Recommendations (NUREG/CR-2353) and Nuclear Power Plant Control

Room Task Analysis: Pilot Study for Pressurized Water Reactors
(NUREG/CR-2598).

Division of Health, Siting, and Waste Management

Camera-ready copy is being prepared for the report, "Nuclear
Power Plant Operating and Maintenance Costs and Estimating
Guidelines.” This is part of Task 1 of the project
CONCEPT/OMCOST Code Development. As part of Task 2 of this pro-
ject, a draft of a literature review on cost-size scaling for
nuclear and coal power generation units has been completed. The
review documents that the cost-size scaling exponent for nuclear
units is 0.4-0.6 and 0.7-0.9 for coal units.

The project, Forecasting Electricity Demand by State, has
documented the Integrated Forecasting System in An Integrated

System for Forecasting Electric Energy and Load for States and
Utility Service Areas (ORNL/TM-7947).

In the project studying Internal Dose for Specific
Occupational Expusure Conditions, committed dose equivalent
(Hgp) per unit uptake and the annual limit on intake (ALI) were
computed for inhalation of radioiodines in the vapor form
assuming an instantaneous uptake by the transfer compartment
of the total inhaled vapor activity (100%). The results show
that for the shorter-lived radioiodines, the vapor form becomes

increasingly more restrictive due to the prompt uptake from the
lung.




The project on Pathogenic Microorganisms in Closed Cycle
Cooling Systems compared air sampling devices to determine their
efficacy for detecting Legionnaires' Disease Bacteria (LDB) at
the point of discharge from cooling towers. No LDB could be
detectec« in either the impinger or high-volume air samplers
placed adjacent to the tower plume. Air samples with dete~table
LDB did not produce infection on intraperitoneal inoculatiov of
guinea pigs, whereas obvious lung disease did occur on intraaasal
injection. Histologic and cultural analysis of diseased luag
tissue did not indicate the presence of LDB but did show the pres-
ence of a variety of other bacteria.

The draft document prepared for the project on Uncertainties
in Assessment of Long-Term Collective Dose and Health Effects
from Geologic Disposal of High Level Waste entitled An Analysis
of Uncertainties in long-Term Dose and Health Effects Resulting
from Geologic Disposal of High-Level Radioactive Waste,
NUREG/CR-2506, ORNL-5838, has completed internal technical
review. The reviews have indicated the need for extensive revi-
sions. A letter repoit was transmitted to NRC giving technical
responses to selected public comments on the proposed rule, 10
CFR Part 60. A set of notes on developmment of a system
performance standard for high-level waste was sent to NRC to
serve as a hasis for discussions on June 28. The notes discussed
(1) the applicability of 10 CFR 61, 10 CFR 40, and ICRP 26 to a
high-level waste standard, (2) comments on Draft 20 of the EPA
standard (40 CFR 191), (3) special features of high-level waste
disposal that could influence performance standards, and (4)
topics that must be dealt with in a standard and illustrations of

alternatives. Several papers were published in technical jour-
nals.

Problem Areas

Seventy milestones were scheduled to be completed this
quarter for the Office of Nuclear Regulatory Research. Of these,
fifty-one were completed on schedule for a completion rate of 73%.
Those that necessitated rescheduling were primarily due to decreased
funding vels, delayed receipt of FY 1982 funds, or changes in work
scope. Minor problem areas are delineated below.

Ten out of twelve milestones scheduled for the NRC Jivision of
Engineering Technology were achieved on schedule for a completion rate
of 83%Z. Two milestones in the project on Eddy-Current In-Service
Inspection for Steam Generators were delayed due to shortages in per-
sonnel and personnel commitments to other programs. In Task 4
(Intermediate Vessel Test) of the HSST project, the small Balseals,
used in instrumentation penetrations, continue to be a minor problem.
A set survived 86 pressure cycles to 200 MPa at 150°C. A further
modification of the instrumentation penetration fitting was made to
reduce the likeiihood of failure.




For the Division of Accident Evaluation, on April 19, NRC
informed us that analysis and correlation assessment efforts were to
be deleted from the Correlation and Evaluation of Bundle Heat Transfer
Models project in the areas of film boiling, forced convection to
steam, and vold fraction distribution, and that three fourths of the
program's funding for FY 1983 would be withdrawn. Sixteen of nineteen
milestones were completed on schedule for a completion rate of 847 for
all projects. Milestones have bz2en delayed in two projects. 1In the
Post-Accident Todine and Tellurium Chemistry project, the level of
work rejuired along with unexpected tecanical difficulties has led to

delay in two milestones. Problems in the Aercsol Release and
Transport Program such as a decreased level of funding and dif-
ficulties in obtaining a suitable power supply have caused resched-
uling of several milestones. Efforts are being made to resolve these
difficulties.

Seven out of fcurteen milestones scheduled for the Division of
Risk Analysis this quarter were completed on schedule for a completion
rate of 50%Z. Most of the delayed milestones were because of delays in
receipt of expected FY 1982 funding. 1In the project on Acceptable
Level of Risk Criteria for Nuclear Power Plants, reports pertaining to
the quantitative safety goal have been rescheduled because of late
arrival of FY 1982 funds. A potential problem area in the Common
Cause Failure Analysis Procedure project is the delivery of plant/PRA
information necessary to initiate the required plant analys2s. In the
project on Utilization of Risk Analysis and Risk Criteria, Rand's sub-
subcontractor, Kul jian Corp., has failed to meet contractural
agreements by being at least three months overdue on delivery of a
draft report. This problem is being confronted by Rand and will be
resolved shortly. This project also has had to reschedule four
milestones because of delays in FY 1982 funding. In the project on
Derinition of Scenarios and Controlling Parameters for Major Accidents
Involving UFg at NRC-Licensed Fuel Cyclie Facilities, relevant docu-
ments obtained so far do not provide sufficent accident scenario
descriptions. Development of scenario descriptions may be difficult
1f sufficient details are not obtained through planned site visits.

Four milestones were scheduled to be completed this quarter for
the NRC Division of Facility Operations and they were all completed as
scheduled for a completion rate of 100%. There are several potential
problem areas that may affect future milestones mainly due to a lack
of utility cooperation in providing plant design and operating data.
TVA has not agreed to extend the demonstration of the ORNL automated
noise surveillance system at Sequoyah-1 because the space is needed
for installation of the technical support center. NRC has sent a for-
mal request to TVA requesting extension of the demonstration beyond
the first fuel cycle. Limited access to detailed design data is
delaying the completion and testing of models to be used in the
program to study the Safety Implications of Control Systems. While
continuing to pursue avenues for obtaining utility cooperation, ORNL
and NRC staff are discussing alternative ways to perform this task if




the desired data 1s not obtained. This same project also experienced
subcontractor problems which slowed the failure modes portion, but the
problem has been resolved. The problem >f obtaining BWR operator par-
ticipation in assessing Safety-Related Operator Actions has also been
resolved and data collection during BWR requalificaticon programs has
resumed .

There were twenty-one milestones scheduled for the Division of
Health, Siting, and Waste Management this quarter and sixteen were
completed on time for a completion rate of 63%. 1In the CONCEPT/OMCOST
Code Development project two subtasks were rescheduled by agreement
with NRC to allow incorporation of the results of the January 1982
cost study being performed by United Engineers & Constructors for DOE.

New Projects, Initiatives, and Proposals

In the Division of Engineering Technology, two projects are being
reported on for the first time, ASME Code Section III-Technical
Support and Containment Leak Rate Testing. A proposal was submitted
as an outgrowth of work in the first project on recommenlations for
future research on the problem of preloading of bolted connections.

Several new projects, proposals, and extensions of present tasks
were begun or funded in the Division of Accident Evaluation. Reported

for the first time this quarter is the project on Near-Term TRAP-MELT
Verification. Several rew proposals for FY 1983 were funded including
Fast Reactor Aerosol Release and Transport, Clad Ballooning
Evaluation, fission Prod:ct Deposition Onto Aerosols, and Computerized
Research Information.

Two new projects were started this quarter in the Division of
Risk Analysis on Analysis of Proposed New IAEA Basis for
Transportation Regulatory System and Definition of Scenarios and
jontrolling Parameters for Major Accidents Involving UFg at
NRC-Licensed Fuel Cycle Facilities. Ome additir~nal new project has
been funded for FY 1983, Accident Sequence Precursor Methodology. For
the project on Evaluation of Pressurized Thermal Shock, the task on
Probabilistic Risk Assessment was expanded to a level of ~4.5 man-
months beginning about June 1. A proposal was also submitted relative
to this project on the development of a method for incorporating the
uncertainties of calculated temperature-and pressure-vs~-time histories
into vessel failure prediction codes (Probabilistic Methodology for
Pressure Vessel Failure Prediction). One other new proposal was sub-
mitted for FY 1983 for a Modal Study - Structural Testing and
Technical Analysis.




New projects initiated during the third quarter in the Division
of Facility Operations were: Pressure Sensor/Sensing Line System
Evaluation Research and Occupational Radiological Monitnring at
Uranium Mills. New proposals included Internal Dose for Specific
Occupational Exposure Conditions and High Sensitivity Radionuclide
Analysis for Internal Dose Assessment. As part of the Human Factors
effort, new projects include Human Factors in Incident Alert
Notification and Organizational Interface in Reactor Emergency
Preparedness. As a partial outgrowth of the Safety Related Operator
Actions Program, a proposal was submitted for FY 1983 to conduct
Training Simulator Experiments.

Financial Status

The ORNL projects supported by the Office of Nuclear Regulatory
Research are under satisfactory financial control as shown in the
attached figures for each NRC division (ET, AE, RA, FO, and HSWM).

The financial plan amounts are based on funds carried over from FY-81,
the funds received in FY-82, and funds expected to be carried over to
FY-83. The cumulative planned amounts include expected funds for
FY-82 in addition to financial plan amounts. The funds shown in the
Cost/Budget Reports reflect all authorizations through June 30, 1982.
Programs which are not properly funded are discussed below.

The overall summary Cost/Budget Report shows that $4765K was
carried over from FY-81, $17558K was received as of June 30, 1982, and
§2596K is planned carryover for FY-83. Therefore, the financial plan
as of June 30, 1982 was $19702K. With the expected funds of $577K,
the total funding allocation to ORNL in FY-82 from RES is expected to
be $20279K, which is lower than the $20403K authorized in FY-81l.

This lower funding level and pressure to accelerate many tasks has
caused many programs to have insufficient funds available to use as
planned carryover for FY-83 to ensure program continuation if FY-83
funding authorizations are delayed. Immediate resolution of this
problem is required.

Funds were received this quarter for two new projects in the
Division of Engineering Technology: ASME Code Section III - Technical
Support and Containment Leak Rate Testing. Remaining funds in the
closed-out project on Evaluation of Performance of Greased
Prestressing Tendons are being used for preparation of the final
report.

The new project in the Division of Accident Evaluation on
Trap-Melt Verification tests received initial funding this quarter.

FY 1982 funds were received this quarter for two new projects in
the Division of Risk Analysis: Analysis of Proposed New IAEA Basis
for Transportation Regulatory System and Definition of Scenarios and
Evaluation of Methodologies. 1In addition, expected funds for FY 1982
which had been delayed were received for the projects on Common Cause
Screening Failure Analysis Procedures and Mathematical and Statistical




Problems in Risk Analysis. The delayed receipt of expected FY 1982
funding is still causing problems in the project on Utilization of
Risk Analysis and Risk Criteria. While the project on IWR Systems
Survey on PRA is not yet complete pending issuance of a revised
report, the spending target was achieved in February and no funds have
been expended for the last four months.

Two new projects in the Division of Facility Operations received
their FY 1982 funding this quarter: Occupational Radiological
Monitoring at Uranium Mills and Pressure Sensor/Sensing Line System
Evaluatior Research. The project on Maintenance Error Model finally
was funded and is progressing.

In the Division of Health, Siting, and Waste Management, no new
funds were received this quarter for either new or existing projects.
Some additional FY 1982 funding is still expected for the projects on
Evaluation of Atmospheric Dispersion Models and Forecasting
Electricity Demand by States. The Methods in Dosimetry for Nuclear
Regulations project was completed this quarter with no additional funds
expected during FY 1982.
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MILESTONE BAR CHART

ASME CODE SECTION III — TECHNICAL SUPPORT
(B0474)

———————————————————— S — e - - - —
'VET ] BEYOND
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TASK 1: DYNAMIC ALLOWABLE STRESSES

a. Issue report on combined experimental/
analytical investigation of allowable
stress criteria for dynamic loads (Univ.
of Akron/PVRC)

TASK 2: PIPING SUPPORT REACTIONS

a. Complete draft report that identifies the
sources of uncertainties associated with
piping support restraint loads and quanti-
fies them to the extent feasible (E. C.
Rodabaugh Associates, Inc.)

Provide recommendations for future research
to NRC with cost and time schedule

Publish report that identifies the sources
of uncertainties associated with piping
support restraint loads and quantifies
them to the extent feasible

TASK 3: FATIGUE EVALUATION FOR CLASS 2 AND 3
PIPING COMPONENTS

a. Complete draft report that describes the
basis for the Code Class 2 and 3 fatigue
evaluation method, shows how it correlates
with Class 1 method, and recommends Code
changes that will bring the two methods
into better agreement (E. C. Rodabaugh
Associates, Inc.)
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TASK 3: FATIGUE EVALUATION FOR CLASS 2 AND 3
PIPING COMPONENTS (cont'd)

b. Publish report that describes the basis for
tne Code Class 2 and 3 fatigue evaluation
method, shows how it correlates with Class 1
method, and recommends Code changes that
will bring the twn methods into better
agreement

Present recommendations to appropriate Code
committee

TASK 5: PRELOADING OF BOLTED CONNECTIONS

a. Provide recommendations for future research
and cost/time schedule

TASK 7: EVALUATION OF SECTION II1 ACCEPTANCE
STANDARDS AND FATIGUE CURVES USING A FRACTURE
MECHANICS APPROACH

a. Review Section 111 fatigue rules, fatigue
crack growth literature, and component load-
ing histograns

Submit | r>posal to NRC to evaluate the con-
servatism of Section 1.: fatigue criteria

e e T =
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ITLE Containment Leak Rate Testing
ACTIVITY NO 4) 89 55 13

Y
| BEVOND
{

Fv

Review Existing Containment Leak
Rate Testing Requirements.

a. Complete review of relevant
reports

Complete witnessing of typical
tests

Complete interviews with
interested parties.

Review Proposed Appendix J
Revisions

ocmplete review of proposed
revision to Appendix J.

Complete commentary on proposed
revision to Appendix J.

Complete recommendations on
specific aspects of the proposed
revision to Appendix J.

Review ANSI/ANS 56.8-1981 for
compatability with Appendix J.

a. Complete review with respect to
potential conflicts with
Appendix J.

Complete determination of items
in Appendix J which should be
LEM 14127 (3 9 a0) l’ﬂ(]ud(‘-({




(ons £} LTV i-NON

*340daa |PUL) JjR4p
40 jJuawdo|anap 339 |dwo)

*340d3y |PuUL4 PIAOLd

“Juawaeys joedwy
-an|eA JO UO|S|A3L 333|dwo)

‘JuUdWAe3s joedwi-an|eA |eLJjul
ue j0 juawdo|arap #3a|dwo) e

"UOLSLAd4 pasodoad [ x)puaady
404 SisA|euy joedu]-an|ep apLAOAd :( ySe]

rmf

€L S5 68 Lb :"ON ALIAILDV
Buyisay ajey yea] juswuieuo) 3111

e

1HVHO HVvE INOLSITIN




iy : WAC Project Maroper:
ASD44 £
s B

bR —eed

’fo';a.n Drector

Report For Peried End g

06~ 31-82

Program Titie

Ev": o

uation > ce of G . 0 ETL ncipal Investigator:
Prestress R Dougan

J A

Mare owe

(Sc & Teen)
Narpowe: (Other Direct
Saleries (S¢ & Tech

Material & Serv
ADP Suppert
Subcontrocts

Trove

428
1773

Monthiy Plavea

Cumuiative Plavwesd
Monthiy Actua
Cumuiative Actue
Nonthiy Var zace

Cumuiative variance

carry Fy
over 82
VW/0 /8 Funding (el being used for

cation of fina! report.
4 :

ance is the result of delays
41 .

41




& £} axaviNOn

"340d34 |PUL) ySL|9nd

"340d34 |PUL) JjR4p 39|dwo) ) ySeLgns

vl e ] 28 ,‘+

€ 2€ 95 88 L "ON ALIAILOV
S34NJONJ)S JuUR|d 4AMOg JRI|ONN Ul SUOpuUd| Du|SSaUYSALgd PasSeILy JO IDUPIOSJSd JO uopienieay 3111

LHVHO HVE INOLSITIW







Al 939 |0w0)

e

o

(5D L@«Z.

LS M Pu® uoLIeplea 3
Sal40S Ylanoy jo t } ¢ 339 | 0w0)

_,?:&w.:. ._::.A
WOLIePIL | eA {) S9j49

UoLIRLpRAAL @)9| {11

12943 woLjeLpeaa]

48 ;._ | 95°¢ HOH
{op ,u ..».;;_ Q%)

LSA|RPuy pue

MUY s S4n3004 ' Judwaebeus weaboa
| ' i

61 09# 26N 1 O1 GS 68 1v# INYO ON ALIAI
uesboay ABO | ouy o8|

A

| | 199315 uoLIdaS-AAvay

LHVHI HVE INOLSITIN




MILESTONE BAR CHAHI




FUWHY YA INDLESTTIN







MILESTONE BAR CHART

TITLE: EDDY-CURRENT IN-SERVICE INSPECTION FOR STEAM GENERATORS
FIN No.: BO417
PROJECT MANAGER: R. W. McCLUNG

B U SV SER. g

Lfi; 81 | 2 "y ev [ ev [ov [ ov [ ov | sevowo

Lot - WS R4 W EoR .

3 P = ”?“,L]. B4 | 85 | 86 | B7 | 88 |rv 88
s

IS T—

ajriz
e ——— —_— - -4 -<r + 4+

1. Perform preliminary fleld tests In steam +
generator tubesheet region

2. \Upgrade instrument for additional fleld tests|

3. Test instrumentation in the laboratory on 1
large dent samples

4. Validate instrumentation in the field on
full length tubing in steam generator

5. Design probe with pancake coll

6. Test pancake probe on full range of
laboratory samples

7. Prepare final report

8. Work to establish Code acceptance and {
tndustrialization )

it

WCN TALEY (3 wae)
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TITLF Post-Accident lodine and Tellurium Chemistry

ACTIVITY NO 60 19 01 10

lodine Chemistry

Draft report

Primary liquid conditions . BWR

Temperature B6°C; fodine mcecentration

0.01, 0.1, 1, 10 times nominal; range of

oxidizing conditions
9 Draft report

10 Draft final repo
subtask B
Tellurfum Chemist iests
for sump fluid conditd
t

report; tellurfum tests

High temperature (300 ) tell
portion of test matrix B

4 Praft final report; te
Organic lodine Tests

| Test
| 1e

RASEO
Draft summary

n forma
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MILESTONE BAR CHART

sk Criteria f

Issue report
Alternative

Issue report

is Safe Enough'

Issue report on "Risk Aversion and

ety Coals for Nuclear Fower’

Issue report on "Judgmental Issues in

F babilistic Risk Analysis”

10. Issue report on "Incorporating S {al
Values into Nuclear Safety Goals"

11 Review and prepare assessments of

shop results and recommendations

12 pvaluate and respond to comments on

0 ¢ - 1
proposed NRC safety goais

Examine the relevance of research on

probabilistic judgment for improving

probat flistic risk assessment.

‘onsideration of public attitudes in

ng quantitative safety goals

m'‘ne issues and romifications

jated with incorporating public

attitudes
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MILESTONE BAR CHART
Title: Evaluation of Pressurized Thermal Shock
Activity No.: 189 BO468/ORNL #41 88 55 04 1
BRI ! (] lﬁ;—“"?v_”—ﬁ"_]"o 3ge | ev [ e Tev v v {;’J&.T
RE— O £ 512 O :{3 O3 Y R S S S S
Task l--Re-analyze Oconee-l }\ |
A. Gather Required Plant Data - 4 '
B. Construct Overcooling Event Sequences +—
C. Estimate Sequence Probabilities
D. Specify, Coordinate, and Review T-H T-f dalfs ‘bl‘yd 2's honthp
Calculations Performed By Others
®
E. Estimate Threat to Vessel Integrity . Il - 10’1 °
F. Estimate Result Sensitivities :"; 1ps 13y
G. Analyze Effectiveness of Potential
Corrective Measures %‘I Il 5 Il YI
H. Perform T-H Calculations (LANL; INEL) % ol 1Fs 18y
Task 2--Analyze Representative W Plant 2
_” él 1982
Task 3-~Analyze Representative CE Plant 2
on

UCH 14127 13 sam
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MILESTONE BAR CHART

TITLE: Utilization of Risk Analysis and Risk Criteria

ACTIVITY NO: 40 10 01 06 5

Review Documents
Detail Project Objectives

Define Risk Criteria Performance | |

Characteristics ‘ | |
|

sletion date

Evaluate Criteria

1. Identify | | | | | | | ‘
Evaluate i E | )
Interim Report (WD) on Tasks 1 and 2 |

Rank Proposed Criteria
1. Develop weighting scheme

2. Apply weighting scheme

Approaches to Risk Management

1 Identify alternatives
Evaluate alternatives
Interim Repor D) on

Prepare NUREC Rer

ldentifyv Hierarchy of Objectives that an

Appropriate Risk Coal Should Serve

Develop Implementation Scheme for Managing
Risks within NRC Organizational Structure
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MILESTONE BAR CHART

Title: Continuoue On~!ine Rer~tor Nois- Survelllance System Evaluations
Activity No: 41 B9 55 1o 2'V0¢ #60 19 11 01 (BOL42)
i o Y L e PN F_'-'vii__ v B T B Toev e [ev [ev [ev | mevono
[2]> Jals r.- 'J?_L’T_ﬂ "_'_ il

Task 1:

Ce

Task 2:

Task 3:

In-Plant Demonstration of Om-Line
Hoise Survelllance System

Complete in-plant demonstvation
of the surveillance system at

Sequoyah Unft 1,

Submit plan for demonstration
of the surveillance aystem at a BWR,

Complete draft description of
hardwars and software for the
surveillance system.

Transfer surveillance system to BWR,

Perform in-plant demonstration of
surveillance system at BWR,

Procurement of NRC Surveillance
System

Submit letter cost estimate for a
second surveillanre system.

Data from Test Facilities

Record noise data during tests at
LOFT.
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MILESTONE BAR CHART

TITLE: Maintenance Error Model

ACTIVITY NO: 41 88 55 03 6

8L YOND

[
lo- BR
|

Q,nylvg Study ’

Review existing human
reliability methodology for
application to NPP maintenance

tasks

Survey potential users to
identify model requirements

Perform initial job/task
analyslis

Issue '‘comprehensive program

plan

Review current job performance
aids (JPAs) for NPP maintenance
tasks and provide comments to
NRC on potential JPAs

!‘“,".'J__De)’f,! opment

a. Formulate analytical model
using existing methodology as
possible

Collect necessary job/task
analytic data to support model

development
’

Develop computer simulation

mode |
| |

b b - ov— e b -
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MILESTONE BAR CHART

TITLE: Maintenance Error Model

ACTIVITY NO: 41 BB 55 03 6 BO46]

YOMND
“m

Task 2: Model Development (Cont Inued)

Debug and document computar

mode |

Task 3: ﬂ\ifiiYaliﬁal}nn

a. Select sample cases and
identify required input data
for validation

Collect necessary Input data

Apply model to predict
maintenance personnel
reliability for sample cases

Collect and assess available
data to validate model

prediction
e Document model validation
Transfer Model to Users

a. Develop necessary training
materials and documentation

Provide training courses as
necessary to transfer
methodology and data collected
to users
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MILESTONE BAR CHART
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Title: Nuise Diagnostic Methods for Safecy Assessments
Activity No: 41 B9 55 11 4/NRC #60 19 11 01 (BO191)
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Task 1: Monitoring Methods to Detect and
Quantify Flow-Induced Vibrations of

In-Vessel Components

a. Complete assessment of sensitivity
of neutron noise for PWR fuel
assembly vibration monitoring
and submit draft report.

b. Initiate study of feasibility of
detecting thermal shield vibration
with neutron nolse.

c. Develop program to obtain capability
to calculate vibrational frequencies
of in-vessel components for NRC
approval,

Task 2: Surveillance and Diagnostics by
Noise Analysis

a. Obtain continuous baseline neutron
noise signatures from Sequoyah
Unit 1 PWR.

b. Complete analysis and cataloging of
baseline neutron noise signatures
obtained from operating reactors and
issue draft of final report of
baseline neutron noise signatures.

71l
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MILESTONE BAR CHART

Title: Noise Diagnosatic Methods fo
Activity No: 41 89 5 11 4/NRC #60 19

Surveillance and Diagnostics by

Noise Analysis (cont inued)

Complete assessment of feasibility
f PWR boiling detection by neutron

nofse and submit draft report.

Complete SMORN benchmark analysis

and submit draftr report.

Complete study to determine urces
of pressure noise in PWRs and issue

letter report,

Complete study to understand
propagation of pressure nolse in
{

PWR primary system and issue

letter report

Complete assessment f
measurement methods and

report.

f application
or diagnosis of
mosal les and {ss

issessment f
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MILESTONE BAR CHART

Title: Noise Diagnostic Methods for Safety Assessments
Activity No: 41 89 55 11 4/NRC #60 19 11 01 (BO191)
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Task 2: Surveillance and Di tics b
Noise Analysis (continued)
i. Develop program plan for temperature w
noise diagnostics and submit letter

report.

j. Complete preliminary assessment of
temperature nolse.

k. Complete final assesswment of 7
temperature nofise,

a, Submit letter report on feasibility
study of primary wzcer inventory
monftoring.

Task 3: Primary Water Inventory Surveillance
}.‘

Task 4: Evaluate New Surveillance and
Diagnostic Methods for Reactor

System Fault Detection
a. Complete feasibility study of signal -y-

verification using functional
redundancy and submit draft letter

report.

b. Investigat~ zldvanced concepts of
non-linear sfgnal analysis,
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: ° TITLE: NPP Personnel Selectic~ and Training :
o
! ACTIVITY NO: 40 10 01 06 BO466
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1. Task 1: Program Plan
' -, ’ ’
- b a. Define the elements and perform-
y & ¢ ance shaping factors related to
el . 3 : selection and training reactor
$ .4 operators, senicer reactor
’ .78 operators, shift supervisors,
i and shift technical advisors
' b Assess the applicability of
. existing methods such as :
X d ¢« . Systems Approach to Training

4+ . and Instructional System Desigrn
““ 4 *i (SAT/ISD) to the area of

y ‘ F selection, qualification, and .
,'! : training of nuclear power plant
Y operators

S " & ' '

1 c:. Using the INPO job/task analytic
' o A data, demonstrate the methods V |

3 A *  used to determine selection,

S 142 qualification, and training :

e program requirements

i d. Provide a comprehensive program
ST . plan for development, validation
S o A and application of a system such
s " 1s the SAT/ISD method of
* establishing operator selection,
£ .2 +  qualification and training .
% : requirements . J 4 o ]

.
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MILES fONE BAR CHART
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TITLE: NPP Personnel Selection and Training

ACTIVITY NO: 40 10 01 06 BO466

Evaluation and Upgrading of NP¥

fraining Simulators

Develop and demonstrate &
technique te select alfunction
which should be required fo

treining simulat “

Develop, as nart
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COST/BUDGET REPORT

~ WRC Project Wanager:
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NRC Projec! Wanoger

G S Lewis

Program Diector

Lotts/Fry
Principal investigator:
| J A Mulling
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Pressure Sensor/Sensing Line

im Oiv. &C

T S

2

SESE .

- -

——

20,
24

]

| Qﬁ
i
: 0.

O,
0
[*)

System Evoluation Research

Q.

0l
Comments
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Monthiy Voriance
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MILESTONE BAR CHART

TITLE: Press: Sensor/Sensing Line System Evaluation

ACTIVITY NO.:

BEYOND

ry

Review Status of Pressure Sensor
sensing Line System Standards,
Practices and Technology

omplete survey of existing stan

4

dards and current practices and
submit letter report

Complete review of Sequoyah
sensor/sensing line design prac
tices and issue letter report.

yplete survey of experience in

sensor/sensing line degradation

and issue letter report

Pressure Sensor/Sensing Line Model

Development

Complete dynamic model of F
E13DM force balance sens

i{ssue letter report

Complete dynamic model f ancther

pressure senosr and issue letter

report

omplete sensor/sensi

model development ar
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MILESTONE BAR CHART

Safety Implications of Contro' Systems
BO467

ey B2 ey B3

E. Develop Critesla
l. Finlsh criteria for safety vs. non-
safety classification
2, Develop recommendations for cont rols
systems

a. Recommend peneral desipgn criterfa

b. Recommead reporting requirements

¢« Recommend steps concerning miscel~-
lancous aspects of plant safety,

present and future
d. Assist RES, as requested, in

ZEl

development of a Regulatory Guide
for the Classification of Systems
Important to Safety

3. Issue report on results
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I

S

T

¥

el ceo———

Monthiy Plaved

-33,

+18

+36,
=
varionce: 0.0%

+10,

=74!

|
i

ol

75

CEE

4d.

Cumuiative Plaved
Mon iRy ACtua!

| Cumuiative Actusl

”1 =24!

0.
0

9,

| Menthiy Variance

 Cumulative variance




MILESTONE BAR CHART

Simulator Calibration

a. Complete collection and

imylator

BN - SR

imulato

data

Develop Criteria for Safety

mS——

Define propo criterla
format, a i jata needs,

i1 plans for data collecti

Collect and analyze necessary

r and fie i data

Publish criteria and supporting

data base
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MILESTONE BAR CHARY

Operator Performance Measurement

Determine appropriate perform-
ance measures for operator

se to abnormal/emergency

identify key performance
shaping factors (PSF); identlfy
those PSF which can be
addressed by simulator
experiments within the scope of

the current program directed

towai riterla development

Design and perform simulator
experiments identified In
Subtask 5.b, e.9., experiments
to determine the effects on
perator performance-of

ptoms vs. event-orientsad

ires

Task 6: Continued Simulator Experiments

a. Ildentify key PSF which require
experiments beyond the current
scope; Investigate the use of
additional data-collection
techniques such as cardlio
pulmonary monitoring, audlo-
visual recording, eye-motion

monitoring, etc
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COST/BUDGET REPORT
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MILESTONE BAR CHART

TITLE: Evaluation of Atmospheric Dispersion Ho&els

ACTIVITY NO: 60 19 12 01 (B0446)

Fvy

ry

BEYOND
rFy

S " Tevgz [rv83 FTE | FC‘TTTT‘n
ala]el [2]a]e] ]2]5]
Pt T i R T -t | SO RS €
Identify ARAC subroutines -
Determine input data needs 4

Examine subroutines for technical soundness
sensitivity -

Determine the applicability of validation input
data - A

Develop techniques for judging accuracy and
usefulness of model outputs

Apply techniques to determine ARAC suitability A

Assimilate availahle windfield and dispersion
models

Compare predicted results from all models 4

Determine usefulness of all models on site
classification

Develop criteria for implementing the best
models of operating reactors on a site
classification basis

&

Examine literature and historical tests for
information relative to deposition and
diffusion modeling

UCN 14127 (3 % 80)
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COST/BUDGET
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MILESTONE BAR CHART

Pathogenic Microorganis

ubtask/Milestone

v f

Field sampling and laboratory analysi

tower basin water/habitat analyses

Air sampling and analysis and associated

environmental determinations

Laboratory studies on LDB-amoeba

interaction

Preparation
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COST/BUDGET REPORT

Fin Mo 1 NRC Project Manoger
AS043 i R. Grit
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MILESTONE BAR CHART

Threadfin Shad ITmpingement: Populat fion Response

BO4GOE
NRC Activity No. 60 12 02 10

Task (Subtask H)

Determine potential of downscan sonar as a
technique for assessing nuclear energy
related impacts on fisheries.

Acquire downscan sonar literature:
usa
Foreign

Evaluate existing systems from
literature

Contact key persons (site visits where
necessary) developing and utilizing
downscan sonar to ascertain recent
advances and to define field strengths
and weaknesses,

Draft report prepared and distributed
for reviow.

Final report to NRC.

VEN LA ET (3 %00
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COST/BUDGET REPORT

L NAC Projeet Marager:
ASC41 J. Rondall
Raport For Paried Fnding ORNL At Mo MAC Act Mo Program Direstor
06-3+82 | 41 B8 54 32 0 0 WYO03033 Lotts/Chester
Program Mie Program Wanager
Uncertainties in Assessment of Long-Term e Dl M HSWM D. C. Kocher
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1 1 I
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Moterial @ Services 3825 65218 | o2
ADP Support S17e 8842 5
W mcontracts -
Trowe! 4387 7782 J,"‘
Mo Overteos _“7) :
Totai Costs 200 303308 | ‘ ‘K
= ,#T
¢ |
’
| ‘
"o - _lr . z If f
- / -

Pannes v
’r
Actunt © /,I’
i
Wonthiy Piarved 4 1 01' __&_m 39,
Cumuiative Ploved 5 § 244
Monthiy Actuol 4 0 q ! 21
Cumuistive Acteal 5 w2, 199! | 303
Monthiy varianoe [+] Q -8, +32 -2, -4 -
Cumi ot vm Variance o o o.' ml s s4a s42  s38 420!
sarry Py corry Camemen te: Veriance: +71%
over L] over Finaneia!  Gxpected
Qurer  1V/0 /B Fending  9/30/82 Pien Chonges
A 4] 0 0 0 400
2 0 400 0 400 0
3 ! 0 400 0 400 0
s | | I 1
A - A




MILESTONE BAR CHART




n rtaintie
wat

i
19

TONE
urrer

Heview

din ur

regar ;

1ences rel
reposit
10 CFR €

for those

"
in
UnN(
Review earth
) affe

Evaluate

tainties

the

aucing

identif

sing the

rec
pertinent
value of

phasizing

n re C
n repos

hnical

tingency

UCN 18127 (3 »a9)

e

105

effect

or comper

informatior
past
ators of
the effect

CHEDULE

tly avail
ertainti«
vant t«
and asse

reducing

ertaintie

ience

tIng un

identi

vene

ed In

i1lts of

je0 1

e
future s
1tory

per

assy

HLW

e

atin

f HILW
S t he

Or or

value of

pensating

literature

rtainty in

the unce

Task

ask 3
asse
records as
ite evolution,
of such evolu
formance

and

the

other

stance for
radioloc

pre
cal

st

1ge-

standards
ste mar

al

wa

MILESTONE BAR CHART




3
juduwbeue dJSPEM

,—r Aola gl

Yitm j99

"

ayoeoadde

PIUPADE

LHVYHO Hvd INOLSITIW




Month iy Variance

Cumuiative var ance




MILESTONE BAR CHART

e Effects on Adsorption

BEYOND
FY

Apparatus and Materials

Initial porous electrode con

figurations

nitial cells for study of
direct reaction of nuclides

with minerals, e.g., FeS

Revision of apparatus
ytion Studies

Sorption of technetium,
neptunium, et on single
minerals

20rption on mixtures
(includes rocks and other

formation materials)

of topical reports*

ct Reaction Studies

with technetium and

other nuclides
Other materials

)raft copies of topical reports*

into external publications




Internal Distribution

Adams , 1 '« Meyer
Anderson ’ Mullins
Auerbach « Mynatt
Ball ' Nanstad
Baylor . Naus
Beahm . J w \'OhAS, Jr .
Bell « Jo Ot
Bethmann H. Pike
Bowers 3. L. Randolph
Carter R 5« Robinson
Chapman 35 . . Rose
Chester . B. Shappert
ottrell B. Shelton
Drago M. Siman-Tov
Eckerman 9. o+ Se Gims
Fields H. Sorensen
Ferguson « R. D. Spence
Flanagan R. Stoukely
N. Fry 2 Stone
Fulkerson Swanks
M. Haas s« Tepel
Herskovitz « G. Thomas
Hildebrand 57 . 2« Trammell
Hodge B. Trauger
Ho f fman R. Uppuluri
Homan N R. Welir
K. Kam 5+ D Whitman
Kaye 72 P. Wichner
Kerr ¥. Van Wirkle
Kocher Jo D. White
Kornegay J. P. Witherspoon
Kress A. L. Wright
Kryter G. T. Yahr
Lotts H. E. Zittel
Maienschein ORNL Patent Office
Mays Laboratory Records
McClung

-t m
. .

e

S kU~ O

Pt ot et
Y O € J
.
mmMmMm™T Y
. . ® 9

NN

n MW
. . .

J

O 0

-
2

.
<

v
&
26.
"~
&/
i
5
<

W
—

External Distribution

F. Abbey, NRC-RES/HSWM
Arlotto, NRC-RES/ET

J. Arsenault, NRC-RES/ET
Ashar, NRC-RES/ET

T. Baker, NRC-RES/ET

E

H

O X

-

,.
£
.

. Bassett, NRC-RES/AE
Bernero, NRC-RES/RA
Bernstein, NRC-RFS/RA
Birchard, NRC-RES/HSWM
Brodsky, NRC-RES/HSWM
Curtis, NRC-RES/AE
G. Davis, NRC-ONMSS
R. Denton, NRC-ONRR

O m

e
C
.




—
N

p—

Pdt Pt

W NN NNNN
s

S wn
. . .

1
1
|
1
1
i

— -
W W ro
P~ y o

>N -~

2
> O C

External Distribution (Cont'd.)

Feldman, NRC-RES/ET
B. Foulds, NRC-RES/AE
D. Foulke, NRC-RES/HSWM
R. Goller, NRC-RES/FO
Grill, NRC-RES/FO
F. Hayes, NRC-RES/HSWM
P. Jenkine, NRC-RES/FO
E. Johnson, Jr., NRC-RES/FO
W. Johnson, NRC-RES/RA
Lahs, NRC-RES/AE
Lancaster, NRC-RES/RA
+ Lewis, NRC-RES/FO
i« Merschoff, NRC-RES/FO
B. Minogue, NRC-RES
G« Murphy, NRC-RES/RA
Muscara, NRC-RES/ET
K. Niyogi, NRC-RES/RA
Norberg, NRC-RES/FO
Prichard, NRC-RES/HSWM
Randall, NRC-RES/HSWM
Reed, NRC~RES/HEWM
isenweaver, NRC~RES/HSWM
N. Reves, NRC-RES/AE
S. Rhee, NRC-RES/AE
Ross, NRC-RES
Sege, NRC-RES/RA
Z. Serpan, NRC-RES/ET
R. Sherry, NRC-RES/AE
Silberber NRC-RES/AE
S. R. Sturg:e NRC-RES/RA
A. Taboada, NRC-RES/ET
M. A. Taylor, NRC-RES/RA
M. Vagins, NRC-RES/ET
R. Van Houten, NRC-RES/AE
W. E. Vesely, NRC-RES/RA
T. J. Walker, NRC-RES/AF
Assistant Manager for Energy Research and Development, DOE-ORO
Technical Information Center
Division of Technical Information and Document Control, NRC
F. L. Culler, Electric Power Research Insiitute,
3412 Hillview, P.O. Box 10412, Palo Alto, Ln 94303
R. C. Vogel, Electric Power Research Institute,
3412 Hillview, P.O. Box 10412, Palo Alto, CA 94303
R. W. Weeks, Materials Science Division, Argonne National
Laboratory, 9700 South Case Avenue, Argonne, IL 60439




