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ABSTRACT

liighlights of technical progress during December 1980 are
presen.ed for nineteen setorate program activities which
comprise thc ORNL research pr< gram for the of fice of
Nuclear Regulatory Restarch's Division of Reactor Safe *y
Research.
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PROGPAM TITLE: Advanced Instrumentation for Reflood Studies (AIKS)

PROGPAM MANACi.rt: B. G.\Eads

ACTIVITY NUMBER: ORNL #41 89 55 11 8 (189 bB0413)/NRC #60 19 11 01

TECllN1 CAL llIGHLICHTS:

Two in-core guide tube probes have been installed in a test bundle
for the steara-water test facility. One is a CCTF-II style probe of the
new single electrode design and the other is a standard flag probe. It
is planned to condaet an extensive series of tests covering a range of
temperature, pressure, and flow conditions. These will serve as the
basis for final verification of the void fraction and velocity algorithms
which have been delivered to the Japanese for SCTF.

Component machining for the CCTF-II in-core probes and the PKL-
II upper ple wm probes has been completed. The assembly and brazing
operations are now in progress. The main effort is directed toward
meeting the February shipping date for the CCTF-II probes.

It has been tentatively decided to ship eleven standard flag probes
and one single electrode combination probe for installation in the CCTF-
II core. The cc'mbinatien probe offers several cdvantages over the
standard probe, however, the electronics have not been fully tested at
this time. If satisfc.ctory operation is obtained in CCTF-II, then the
new design will be an option for use in later facilities.

Other December activities have included low velocity Ep probe
tests, lab tests on single electrode electronics, and preparation for
the SCTF-II/CCTF-Il design meeting with JAERI in January.

NRC Research and Technicali

Assistance Report
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PROGRAM TITLE: Advanced Two-Phase Instrumentation

pB% RAM MANAGER: K. G. Turnage

ACTIVITY NUMBER: 40 39 55 11 5 (189 FB0401)/ NRC 60 19 11 01

TECllNICAL If1GilLIGilTS :

A draft interim report on data taken with a heated thermocouple
(llTC ) sensor during Thermal livdraulic Test Fac ility (TilTF) Te st 3.07.9
was completed. The draft was submitted to NRC/RSR and to Combustion
Engineering for review before release.

Data obtained with the HTC during TIITF Test 3.07.10 (bundle
bollof f and reflood) was copied and transmitted to Combustion Engineering.
Bench testing with a six-junction IITC array was completed. A spilsh
shield was mounted over the array and the assembly was installed in the
high-pressure test vessel. Nearly steady-state experiments were performed
with the assembly in saturated liquid water and steam at oressures ranging
from atmospheric to 10.3 Mpa (1500 psla). Information on the vertical
temperature gradient in the pressure vessel was obtained with a four-
element TC array, The device survived the tests and generally performed

well.

The INEL llTC electronics package was completed and tested et room
temperature conditions. The system's performance was apparently as
specified. It is platu.ed to test 9" electronics in conjunction wit h a

high temperature experiment.
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PROGRAM TITLE: Aerosol Release and Transport from LEFBR Fuel

PROGRAM MANAGER: T. S. Kress

ACTIVITY Nt'MBER: ORNL # 41 89 55 11 1 s189 "B0121)/NRC # 60 19 20 01

TECHNICAL HIGHLIGHT 3:

NSPP:

Further modifications to the NSPP aerosol filter sampling systems
were made to enable operation in a steam environment. Tests have
demonstrated that these filter samplers are now fully operational.
Additional testing has continued to determine the response of the full
NSPP system under high-temperature, high-pressure steam environments.
The first U0 aerosol / steam test is now scheduled for January 1981.3 g

CORE MELT:

Efforts to scale up the small core-melt aerosol experiments using
the available 50 kW-250 KHz 2F induction generator and the split-wall
water-cooled copper crucible skull-melting technique have resulted in
our first successful eutectic melt at the level of 0.66/kG UOs and 0.21
Kg of 7.R-4.

This experiment was conducted in a helium cover gas with a cluster
of 14 PWR size ZR-4 capsules of about 8 cm in length, each with a 5 mm
vented end cap. Zirconium oxide was added to the mixture to form the
eutectie both as powdered Zrop around the rods and as the material of
construction for the ( rucible, replacing the sin te red p re f ormed l'on

crucible which hau been used in previous experiments. Since the pur-
pose of the experiment was to test the feasibility of this step in the
scale-up toward a maximum 5 Kg objective, no additive aerosol-generating
core-w.1+ components were contained in the mixture. Aerosols were
observed to be released however, presumably metallic Lin from the
Zircaloy, which was collected on a high-efficiency filter for later
analysis.

Following this experiment, a duplicate eutectic melt will be
attempted in which adsorbed water will be provided in a layer of
powdered Zr07 to provide ar oxidizing environment for the molten
Zircaloy. The released hydrogen will be collected as a measure of
the extent of metal water reaction in the meltdown.

_

Publication: The paper, " Impact of Secondary Effects on the
Reduction of Fission Product Source Terms in Class IX Reactor Accidents,"
written for the special session sponsorert by E'R1 and presented at the
ANS-ENS Canference has been accepted for publication in Nuclear

Technolog .
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No experiments were performed in the FAST /CRI-III test facility
this month. An " action plan" for conducting an uncertainty analvsl>
using the l'VABUBl. code deve loped a t the University of Virginia to
model the bubble expansion phase of the FAST under-water and under-

sodium experiments was transmitted to NRC for comment and approval,
'! h e uncertainty anals;is described In the action plan, however, will
be done by running 1|VABUBI. on the ORNL compu t e r aystem.

Work continues on developing an analytical ad.fabatle gas vibration
model to simulate some aspects of submerged bubble oscillatfun. Code
test resnits for a non-fluid bypass version have demon.:trated adequacs
of the numerical procedures.
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PROGRAM TITLE: Continuous On-Line Reactor Surveillance Systcm

PROGRAM MANAGER: D. N. Fry

ACTIVITY NUMBER: ORNL #41 89 SS 12 8 (189 #B0442)/NRC 60 19 11 01

TECHNICAL HIGHLICHTS:

There is no report for the month of December, 1980.
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P ROGwQi_,T ITJ E ' Fission Product Release f rom LW'R Fuel

P_R_OG RAM MANAGE._R : R. P. Wichner

ACf1V1TY NUMBER- ORNL d 41 89 55 10 8 (189 "B0127)/NRC # 60 19 11 04 1

TECilNICAL !!TCHLIGHTS:

The objective of this new program is to investigate fission product
releast from irradiated LWR fuel at temperatures up to melting (12600*C)
in steam. Release data at high temperatures (1600-2600*C) are needed
for correlation of exist ing data at lower temperatures with data obtained
from tests at 1500-2800*C using; simulant fuel, which were conducted in
Germany.

The program will be conducted in two phases. A higher temperature
f1rnace will be developed and incorporated into existing equipment in
Phase 1 to perform tests in the 1600-2000*C range. Concurrently, a new
experimental system (Phase 2) will be developed with capabilities for
testing up to %2600 C and for improved collection and identification of
fission product species.

Accomplishments to date have included

1. decontaminati and testing of the existing equipment and hot cell:

2. preliminary design of a new furnace, using an induction-heated
tungsten susceptor, Zr0: furnace tubes for specimen containment,
and low density ceramic insulation to reduce heat loss:

3. procurement of special materials and fabrication of an apparatus
to verify this furnace concept;

4. planning and testing procedures for an improved data collection /
processing system; and

5. acquisition of suitable unirradiated and irradiated fuel material
for use in the initial tests.
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PROGRAM TITLE: Heavy-Section Steel Technologs Prs i; ram

PROGRAM MANAGT.R: G. D. Whitman

ACTIVITY NUMBER: ORNL #41 89 55 10 1 (189 "B0119) /NRC %0 19 11 05

TECHNICAL HIGHLIGHTS:

Task 1: Program Administration - Mr. L. B. Dufour of KEMA, The
Netherlands, visited ORNL on December 15 to discuss the BROS program.
This work was originally concerned with the evaluation of nozzle corner
flaws by linear-elastic fracture mechanics and has now developed to
BROS-II which involves development of elastic-plastic fracture mechanics
techniques in thick-walled s teel cone: t ruc t ion .

On December 17, R. D. Cheverton and G. D. Whitman visited NRC in
Silver Spring, MD, to meet with the Vessel Integrity Review Group to
discuss test options for the next thermal shock experiment - TSE-6,
development of the osercooling transient analysis code, and pressuriced
thermal shock experiments.

G. D. Whitman met with M. Vagins of NRC and T. U. Marston of EPRI
on December 18, in Silver Spring MD, to discuss plans for an information
meeting in Oak Ridge in the spring of 1981.

Task 3: Irradiation Effects - Irradiation of the second capsult of
the Fourth HSST Irradiatien Experiment is continuing. We expect to dis-
assemble the first capsule in January.

The IT compact specimens for the third capsule have been fattrue
precracked and final inspection, including compliance measurements, is
in progress. The other specimens, CVN and tensile, art r e ad:, for capsule
assembly.

Tcsting of the remaining Charpy specimens from the Second and Third
4T Itradiation Experiments was completed. Lateral expansion and fast-
load-drop measurements are in progress. We bave found that fracture
appearance measurements (percent brittle fracture) are not practical for
these submerged-arc welds. In the fracture transition region brittle
fracture areas are scattered depending primarily on position of the
coarse-grain region of the weld beads.

Werk on installing the tensile machine in the hot cell is in progres.

Task 4: Thermal Shock - Fracture-mechanics calculations were made
in connection with a possible future thermal-shock experiment, TSE-6. The
current purpose of TSE-6 is to achieve vers deep penetration of a long
axial flaw and to observe the effect of nonlineari ties associated there-
with. Our recent analysis indicates that appropriate test conditions will
include a test cylinder similar to that used for TSE-5 and -5A with a thin-
ner wall (76 mm instead of 152 mmi, essentially quench-only tourhne: <
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properties (similar to TSE- 5) , and a severe therm 1 shock usine ilquid
nitrogen (similar to TSE-3A). l'nd e r these conditions a challew crack
(a/w a 0.1) would jump, in a single step, about 90? of the way throuch
the wall, providine another opportunity to investlyate dvn tmit effect,
at arrest

Preparation of the UCA code, TSE-5 and -5A tonical reports and a
SMiRf 6 paper covering TSE -., -5 and -5A are continuing.

Task 5: Simula~ed Service Tests - Testing of Charpy V-notch impact
and t enslie specimens from the final trial weld for intermediate test
v e.s s e l V-8A have been completed. Two J specimens and a series of dron
weight specimens of this material have also been tested. All tests in
Phase I of the Babcock and Wilcox Company (B&W) subcontract have been
completed except for two J specimens.

The trial weld (V 8 4.' ) is a 152-mm-thick submerged-are weld made in

the Barberton shops of the B&W Nuclear Equipment Division. The materials
and welding parameters for this weld were essentially the same as for
preliminary trial weld V822, except that a lower heat input vas used for
the trial weld in the hope that the transition temperature woild be
diminished slightly. Thirty-three Charpy V-notch impact specimens of
this weld were tested in the temperature range from -73 C to 260 C.
Twenty-one of these t ,ss were in the range from 66 C to 121 C, in ehich
the onset of upper shelf lies. On the basis of 100% shear fracture
appearance, the upper shelf is attained between 93 C and 40 C. On the
basis of this informatien we decided that 120 C would be an appropriate
upper shelf temperature for the testing of tensile and J specimens f r c:m
the trial weld.

Average values of trial weld test results at 120 C are as tollows.

Test Value

Impact energs (J) 57.6
Tensile:

Yield strength (MPa) 419.8
l'l t ima t e strength (MPa) 518.8
Elongation (3 ) 24.3
Reduction of area (%) 53.5

J-intural
.l (kJ*m" ) 63.3ic
Power law parameters -
J = C(J.a)"

C[kJ m /(mm)n] 112.224
n 0.40792i

These values neet the specifications for the preparation of ve wel V-8A.
The J-R curve (fit to data in the range 0.15 .a 13 mm) lies within
the range of l.h T data reported by Frank Less f or NRL for the Irradiated
high copper welds frem thc HSST prq cm.
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Drop weight tests between -40 C and -12"C resulted in failures at
all temperatures. Tensile tests of A533 base metal subjected to the post-
weld heat treatment given the weld indicated no adverse effect on the base
metal.

Almost all data, shop details, and other documents requiring Union
Carbide approval before proceeding with the job have been submitted by
B&W. Vessel V-8A and associated materials were shipped to B&W. Informal

agreement with B&W was achieved on all aspects of the contract for vessel
preparation, and the DOE-approved contract document has been sent to B&W,
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_ PROGRAM TITLE: HTGR Safety Analysis and Research

PROGRAM M-eaANAGER: S. J. Ball
- e

ACTIVITY NlWBER: ORNL #41 89 53 11 2 (189 #B0122)/NRC #60 19 13 02

TECHNICAL HIGilLIGHTS:

Fort St. Vrain (FSV) Reactor Licensing Support: A final letter
report was written and submitted to NRC on ORNL calculations of postulated
FSV loss of forced convection (LOFC) accidents followed by firewater
cooldown (FWCD) for core support thermal stress evaluations. Calculations
were made for both the full-power equilibrium core and the cycle 2 core
at 72' of full power. Summary results were presented in the report, and
detailed outputs from the ORECA code were sent to LASL for use as inputs
to their stress analysis codes. New thermal conductivity data received
from GA for the core support block pGX graphite was factored inte the
most recent analysis.

Code Documentation and Development: Work was begun on OREC3 code
modifications to permit more flexibility in the input specifications for
core bypass flow fractions. This applies mainly to the version of ORECA
used for comparisons with FSV transient data. A review and update of the
HTGR computer codes and other informatio- stored at the ORNL computer
center was begun. This " housecleaning" chore is necessary due to recent
hardware changes which require transfer of all programs from private
disk packs to the new mass storage device.
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PROGRAM TITLE: Improved Eddy Current In-Service Inspection for
Steam Generator Tubing

PROGRA'1 MANAGER: Robert W. Mc C lu ng

ACTIVITY NUMBER: ORNL 41 89 55 12 1 ( 189 B0417-8)/NRC 60 19 11 05

TECHNICAL HIGHLIGHTS:

We are continuing our task to improve the inspection of stean
on intergranular attack in the tubesheetgenerator tubing with emphasis

region.

We progranned the nicrocomputer to make linear correcttons to the
magnitude and phase re ad ing s to nake the readings on a standard in the
f ield be the same as the standard read back in the laboratory. Later

tests run on the ModComp have shown that the linear correct ton gives
about the sane results as the vector corrector.) The new systen was
used for the in-service inspection that we pe r f o rned a t the Point Beach
Power Plant on December 13 and 14. The ins pec t ion was pe rf o rmed ahead
of sched ule , and took only three days. The correction progran scened ta

work quite well and the retest on the ORNL standard innediately af ter we
removed the probe from the stean generator gave excellent results.
However, it appears that we are get t ing a 6- to 8-nil apparent decrease
in wall thickness as the probe enters the tubesheet throughout the steam
i;e ne r a t o r . Since this shift did not occur on the ORNL standard test, we
have concluded that the cause may be a caterial difference in the stean
genetator tubing or the tubesheet itself.

We have written a test progran to allow the Mod Com p to process the
data from the Ginna and Point Beach inspection trips. The Ginna data
also shows a decrease in apparent wall thickness of 2 to 3 nil, not as
great as that from the Point Beach experiment s. We shall do further

processing of the data and investigate the material difference problems
to resolve these differences.

Some nreliminary tests have shown that if we include the new linear
offset correct ion scheme in the computer programs, it is po s s ibl e to
apply the coefficients generated from the calibrat ion of one coil to
another coil of the sane type. This means that only one calibration

will have to be run for each type of coil and the others can be adjusted
to it. Also, po s t calibrations can be ru n after a test even if the
actual coil used has been discarded.
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l'ig )G R A]! T,I TI.l_ lini t rumeri t I)e ve l o pme n t Loop

l'ROGRAM MANM;ER: I) . G. Thomis

AC T I \' I T Y Nt'M!;E R : O R.N I . #41 89 55 12 5 (l89 ,Bu427)/NRC %0 19 11 til

Ti'CllN I C AI. III GH L I Gil'I S :

No report t h l:, mon t h .
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PROGRAM TITLE: Light Water imactor Pressure Vessel Irradlation P rog r a:n

PROGRAM MANAGER: F. B. K. Kam

ACTIVITY NL:MBLR: ORNL 41 89 55 1.' (189 tid 0415) /NRC "60 19 10 05

T. ECllNICAL llIGilLI GHTS.

Task 1: Program Administration: F. B. K. Kam chaired tht U.S.
Program Commit tee Meeting f or the Fourth ASTM-EURATOM International
Smyposium on Reactor Neutron Dosimetry, Dec. 9-10, 1980 at Lynchburg,
Virginia. Dr. W. Schneider, co-c.t .irman of the El'RATOM commi t t ee , was

present to present their viewt. The f o rma t and topics for the Symposium
were discussed, and the minutes distributed to all committee members
a week after the meeting. The announcement for the " Call for Papers" will
be made through ANS, ASTM, RSIC, and the EURATOM newsletters.

Discussions of the IAEA Specialists' Meeting, CAPRICE 82, were
held with Dr. Schneider and EPRI (by telephone). The meeting has been
tentatively set for March 15-19, 1982 at Palo Alto, California. The
minutes for these discussions was distributed by W. L. McElroy of
IlEDL. Dr. Schneider also announced that the proceedings of the 3RD
ASlM-EURATOM Symposium and the previous IAEA Specialist Meeting,
CAPRLCC 79,have finally been published.

Task 2: Benchmark Fields -
A. PCA - Neutron Field Characterization - Transport Calcula-

tions and 'osimetry -u
The compilation and evaluation of experimental and calculational

data from the PCA " Blind Test" is being continued for the preparation

of the N1' REG repor t .
B. ORR-PSF -

Analysis of the neutron characterization and the testing of the

metallurgical specimens from the SSC-1 capsule is continuing. The cumu-

lative ir radiat ion hist ory and thermal charac terist ics for the s i at. l a t e d
pressure vessel capsule (SPVC) through the month of September are given
in Table 1.

C. BSR - SDMBF -
No report for the month of December.
Task 3: ASTM Recommended Procedures for LWR-PV Surveillance Embrit-

t1ement Program -
The ASTM Guide on the Application of Neutron Transport Methods is

available in draft form. Modifications based on an Internal ORNL review
are included. One more internal ORNL review is planned for the first
week of Jan. 1981 before the draft version is sent to the appropriate

ASTM committee members for further review.
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Table 1. Irradiation and Temperature Data Tb .> ugh September 30. 1980

Data for PSF Specimen Set OT
Hours of Irradiation Time 2780.46=

Megawatt Hours of Irradiation = S2857.71

Thermocouple Hours of Irradiation
Average Standard

T<270 270<T<280 280cT<296 296(T<306 306 T Temperature Deviation

Il101 .Jt 1.'.>,*, ,'o v u . / / ?!.3H 0.uu J W/ . ' l ,oA
.

'ilo; an.30 a.40 n u .' . a s ad.< , u.oo 91, , i,3,Il 101 4 S . 11 3 . 'i t, 'J s . tl5 0.0U 0.00 JU V . 'l 1.14Il10+ 41. 95 . '.OY H.44 v.to >v.',ll 1,00
.

Il 10's 4 .35 U.6 ' . . 0.00 s . oo J te , a 1,1/
,

f f.106 4t .,4 d. i 3 0 . 0 's o.uo o.ut' J a l t i , ', 3 i . viil10/ 46.3/ .h t ti , i .' ,' 4 4 5 . ,1 0.00 0,00 i,.

, 1,44il 10'I 4/.06 10.40 't. / .' . o c , y,o( ,9,o; t , 9:Ti10Y 4/.00 :. 1 . 4 .' 71,1. o il at u,ev ' w/ , , i,'4,

f t.110 4 4 . t. ' l .tli ' / l .' . H O IJ.9b o.oo .; v u . t l l 1,1sfl111
il 11.'

fl113 40./l 8.13 ''Jl.33 0.04 0.00 "/0.10 1 . ~, <If 114 ' 0.06 10.05 J/lV.30 0.00 U 0J Jdd.' l.6U
,

Il 115
f f ilo 4 1.00 v.01 '3.14 s . co 0.00 .u,vo 1,ogIl i 17 .+ o . J 1 H.I1 'J0. I L '/ 0.',o ,' l . ' 3 1.0L

,,
|| 118 48.U0 10. A l J ?!.10 v . Oi > 0.vo Jp,,,le 1,gjTi119 4 r . u ." H.19 ' .IJ v.oo U.vu 'n, ', 1.loIl 1.'O 4 H . ',4 t/.4J ,s (1 0,00 0.0v <J,4,, j , s ,.,

'

Data for PSF Specimen Set 1/4T

Hours of Irradiation Time 2783.46=

Megawat t ilours of Irradiat ion = 82857.71

_

The rtacc oup l e Hours of Irradiation

Average S t a nd a r d
1470 2 70 < T.- 2 80 280<T 296 296(T<306 306<T Temperature Deviation

r[ Joi do,so i 1. 5. ./Is,,. ../' o.6u '40 '5 1. 6 .4
|| J0J 4n.H/ 10.6H .''u 0.1' O.UO M.0'> 1.10

''

11 .'0 3 46.J0 H.UI ,. '3 0.0o u, o Jdu.44 1.19
''

il J04 44. IJ 6.''3 .''U.66 U.43 J.00 .' H 9 . .h , 0 . h tei l J 0 5, 4.t . l b 11.1H J4.YJ 0.00 0.0u JU6.05 1.10
'

f(JOS 4.2. 'o l l . t r. . 6.03 U 00 0.00 JUS.'m U.Y/11207 4 L . / .1 3J.HY ''01 44 U .("J ''UU JHJ.63 l.15[[JOH 46.Js 10.(H '''' '' O.U3 C' . ( 0 J Hil . ' ' 1. ' i
11J07 46.60 ll.JO J . J . 4.3 0.00 (s . u0 ? t W .1/, 1.49
f( J10 46.04 13. tlY / /.' O . 3. ' O.Ou o.00 .'ua.44 0. 4Il 211 4/.13 14.36 J/td. 0.00 0.00 6'',.00 0, /0
fi J12 41./A b.JH ' '3 3. l t! 0.00 0.00 JYO. 76 i.1<
IfJ13 4J.07 .3/ ''32."> 0.00 0.u0 2UY.45 1. ?3

*

11 J 14 46.07 0.04 .- ' ' 4 . ,1 0.00 0.00 JYU.40 1.0611J15 4 ,' . 0 4 1;.0/ J'J1.10 0.00 0.00 .'U/.',' O.H11kJ16 46.la lu. . . .' 3 . 5 / 0.00 0.00 J t! . . '3 0. tt 3
T[J1' 4 4. lt J 6. 'l 'V.JI 0.00 0.0J JtlY . '.( 0.09

'

il210 4 4 . .' l .1 1. H O '3.
'

O.0L 'N JI' A . ' 1.13'i

i t: J i v 4 3 . . ' f, D... J /JU . 0'' v.OU v . Oi JU6.J' l.0a[[ J.'O 44,3J I VO. ill Jt 3: '4 0.00 ( 8. 0U hl4.60 l*UH
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PRpGRAM TITLE: IXR Severe Accident Sequence Analysis, (SASA)

PROGRAM MANAGER: M. H. Fontana

ACTIVITY NUMBER: (189 CB0452)/NRC 60 19 01 30

TECHNICAL HIGHLIGHTS:

OPERATIONS AND SYSTEMS:

A compendium of information concerning the Reactor Core Isolation
Cooling (RCIC) system has been distributed to the SASA tc am members.

This document and the previously distributed compendium for the High
Pressure Coolant Injection (HPCI) system are being circulated for
comment within TVA.

Additional reference material for Brown's Ferry was obtained from
the Nuclear Safety Information Center. This includes:

(1) FSAR Amendments 40, 42 through 59, 62,
63, and 66

(2) Radiological Emergency Plan

(3) Responses to AEC questions dated October 12,
1971 and December 6, 1971

(4) Final Summary Report - I'n! t 1 Startup (and

a similar document f o r l'ni t 2)

(5) TVA Draft Environmental Statement Sup-
plements and Additions

(6) Emergency Core Cooling Systems Low Pres-
sure Coolant Injection Modifications for
Performance Improvemen t - L'ni t s 1 and 2
(dated Octover 1977 - and a similar docu -
ment f o r l'ai t 3)

(7) Torus Support System and Attached Piping
Analysis for the Brovn's Ferry Nucleat
Plant Units 1, 2, and 3 (September 1976)

(8) Torus Relief Valve Piping and Vent Header
Support Modification (October 1975)

(9) Reactor Containment Building Integrated
Leak Rate Test Repor t - l'n i t 1 (and a

similar document for Unit 2)



17

(10) Safety Evaluation of the TVA Brown's
Ferry Nuclear Plants i:ni t : 1, 2, and 3
(by the AEC, dated June 1972)

(11) Technical Specifications and Bases for
Brown's Ferry Nuclear plant l'n i t 1 ; dated
June 1977, and a similar document for

l' nit 2)

(12) Index of Licensee Event Reports (LERs)
applicable to Brown's Ferr: Unit 1 for
the following systems:

Main Coolant System
HPCI System
RCIC System
Containment
Shutdown Cooling Systems
Electrical Power Systems (includes several

cases of loss of offsite power)

(13) Index of " Responses to NPC questicns" concern-
ing the same systems listed in item (12)

The material indexed in items (12) and (13) is available in complete
form either as hard copy or microfiche at the ';uc lear Sa f e t y Information
Center. (Copies of the complete LERs concerning loss of offsite power
during ice storms in earl:. 1980 ace being obtained now.)

It has been determined that there are 12 different approaches to
loss of makeup coolant capability following a complete loss of AC
power; these paths are shown in Figure 1 and described below:

Pa_ths to Loss of Coolant Makeup Canabilits

1) Most likely. Bolloff to core uncovery starting wit h depressuri zed ,
normal level RV at time 5 hours. (The assumed time for loss of DC
power may prove to be a significant parameter.)

2) Balloff to core uncovery s tar t ing wi t h dep res su rized , norr:a 1 level
RV when CST water exhausted, atter injection of at least 135,000
gallons using; RCIC. The amount injected na) prove to be a s :i gn i-
ficant parameter (i.e., there could be ao much as 375,000 gallons
available for injection by RCIC).

3) aoiloff to core uncove ry s tart ing; with fully pressurized, normal
level RV at tine 5 hours.

4) Boiloff to core uncovery starting with fully pressurized, normal
level RV when CST water exhausted, after injection of at least
135,000 gallons using RCIC.
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5) Same as (1), except HPCI used in place of RCIC so that RV level
cycles between 476 1/2" and 582" unit 1 DC power lost. Thus, RV
level can be anywhere between these limits when boiloff starts.

6) Balloff to core uncovery starting at time PSP level reaches +7"
since HPCI injection capability lost due to high PSP temperature.
Level between 476 1/2 and 582" and RV depressurized when bolloff
starts.

7) Same as (2), except ilPCI used in place of RCIC until CST water
exhausted. (Probably not necessary to run this case) [ this case

assumes operator takes action to prevent the shift in llPCI suction |.

8) Same as (3), except HPCI used in place of RCIC until DC power lost
at 5 hours. (Probably not necessary to run this case.)

9) Same as (6), except that RV is fully pressurized when bolloff
starts. (Time at which PSP level reaches +7" may be significantly
later for this cese.)

10) Same as (4), except HPIC used in place of RCIC. (Probably not

necessary to run this case.) [ This case assumes operator takes
action to prevent the shift in HPC1].

11) Case of no i nj ec tion , but operator depressurizes when PSP temp =

120 F.

12) Case of no injection, no depressurization.

SIMULN110N MODEL D_EVELOPMENT

Development of t.h e BWR loss of lleat Sink (LOUS) simulation continued
in December with completlon of programming for the containment mass /
energy balance model.

The following improvements to the simulation were completed: In-
sta11ation of a rudimentary wetwell model, a change of integration
methods to reduce CPU time, a restart capability to facilitate calcu-
lation of multiple event branching points, and development of a plotting
capabilltv.

Analysis was performed of the cases p resented in the "Opert;1ons
and Systems" Section. This code has restart spability so that tt e
individual cases can be run beginning from the applicable branch

points.

A run has been completed for the joint cases 3 an1 4 to the 5-
hour branch point. Plots of Downcomer Level, Steam Pressure, Steam
Flow (via steam reliefs and to RCIC turbine), RCIC system Injection
Flowrate, Total Injected Flow (to reactor vessel), Suppression Pool
Temperature vs time for this case are available.
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PilENoMENOLOGY

The core uncuvery and meltdown times for the l os' of AC power
event were found to depend greatly on the choice of time after shut-
down. In the MARCli code, for time less than 5 seconds, the current
power level was assumed to be equal to the reactor operating power
level. This would yield unnecessarily conservative results. Further-
more, the decay heat curve from ANS-5.1 (1973) which MARCH had adepted
was unnecessarily conservative. The revised decay heat curve from
ANS-5.1 (1979) had incorporated several changes so that the decay heat
curves were more realistic. A subrou t ine ANSQ 79 w.ts comp le t ed , based
on ANS-5.1 (1979) with 2-sigma uncertainty, to modify the current
MARCil code. With this revised decay heat curve,the core meltdown time
was expected to be long delayed when llPCl/RCIC injections were avall-
able.

Sequence of events tables were revised and distributed for complete
station blackout both with and without HPC1/RCIC injections up to the
core uncovery time. Based on information contained in Question 4..',

FSAR Volume 6, the llPCI failure time was chosen to be approximately
3 hours. This was found to be in ogreement with thermodynamic cateu-
lations of ilPCI on and off times after the water level dropped to
Ievel 2. This also agreed with s428 seconds total llPCI turned-on time
from some GE internal documents.

The possibility of using the 3-D vessel subroutine of the TRAC
code to model the thermal stratification in the Mark I pressure sup-
pression chamber resulting from the S/RV steam discharges was investi-
gated. T he rmal s t ra t i f ica t ion in the Mark I suppression pool would
affect the performance of ECCS systems which would draw water rom the
pool. It would also affect the amount of subcooling available for
steam condensation before condensation oscillations grew in amplitude
and frequency. This problem is expected to become worse in stuck-
open relief valve and ATWS events.

A potential limit-cycle oscillation problem in the core related
to the c yc l ini;s of the !!PC I system was identified. A sudden pressure
drep inside the pressure vessel would result from the I!PCI injections;
this would in turn cause a sudden increase in volds and possibly, the
expulsion of water from the fuel hundlet in the core. Although voids
would increase the void reactivity feedback and tend to reduce the
neutron flux during an ATWS, excessive voids bevond boiling transi-
tions would change the heat transfer characteristics by wetting and re-
wetting the surfaces. It is possible that large flow and pressure
oscillations in the core could result from the HPCI cyclingr. Ilow
much additional damages could this cause the fuel and claddings needs
to be studied, especially for the ATWS event. Multi-channel calcu-
lations are needed to understand the amplitude and phase changes
occurring in individual channels and their effects on the fuel behavior.
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A possible way to attack this problem would une the COBRA / TRAC
code to compute the localized thermal hydraulics in individual chan-
nels and use the results as inputs to the FRAP-To and/or COMETHE codes
to examine the fuel behavior.

As for the rod dimensional changes, that is, the potential effects
of oscillating mechanical loads on wasted anJ collapsed cladding in the
presence of high neutron flux spikes and on center-melted UO~ fuel
pellets, it appears that some code development work will be needed.
This could be outside the scope of the SASA program.

The bT.CHSL code on corium-concrete interactions was obtained from
SANDIA.

The RELAP4/ MOD 6 verification effort on SASA sequences were continued
for both with and without HPCI/RCIC injections.

FlSSION PRODUCT PATHWAYS ANALYSIS

Fission Product Release from Fuel

The correlation of Chapman (NUREG/CR-1023) appears to provide a
basis for estimating ductile cladding failures (expans-fon or balloon-
Ing followed by rupture). This correlation includes temperature,
pressure differential, and rate of heatup. The pressure differential
is that measured at the instant of rupture of the ballooned cladding;
it is less than the peak pressure because of the volume increase re-
sulting from the ballooning. We will attempt to modify the correlation
in order to obtain the pressure equivalent for unexpanded fuel clad-
ding. This should enable us to calculate the time of ductile failure
by using a fixed void volume and the temperature of the plenum (where
most of the as resides) for the internal pressure calculation. Brittle
cladding failures such as might occu with prolonged film boiling must
be de te rmined dif f erently.

.

The collection of literature on noble gas release is nearing com-

pletlon. There are a number of models (computer pronrams) for calcu-
lating fission gas release during normal reactor operation. We vould
like to find the results of calculations covering the core of a Brown's
Ferry type BWR that would provide initial fission gas distribution
within the fuel rods for three locations: the plenum and open voids,
the grain boundaries, and within the grains. We are looking at the
possibility of treating the release from each of these regions inde-
pendently in order to provide a simple yet satisfactory accident re-
lease model. (This phase of the work is experiencing some delay due
to the requirements of the NRC Iodine Status Report.)
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physical, Chemical properties and Precursor Effects

Calculations have been performed to determine which chemical and
radioactive species should be significant centributors to the noble
gas transport calculation. In chemical and radioactive terms, issico
product krypton and xenon are the only noble gases which will be pre-
sent in significant amounts. The:- contribute 98 of the moles of
noble gases in the fuel with the renainder being heliur They also
comprise >99.E of the radioactivity with onis minur contributions
from the othet noble gases.

For krypton and xenon, the important chemical species are stable
isotopes. The radioactive isotopes are Er-83m, 65, 85m, 88 and Xe-1310,
133, 133m, 135, 135m. Halogen precursors are not important c hemica l l'. ,

but they are a significant source of the radicactive noble gas isotopes.
Thus, to provide completeness, the noble cas transport calculation will
have to follow the stable krypton and xenon, the important radioactive
isotopes, and the important halogen isotopes.

Because this initial calculation is intended to follow only the
noble gases, the behavior of the halegen precursors will not receive
much em;> basis. Initially, the precursors will be treated as if they
were noble gases althour;h they will not be considered in noble gas
saturation or equilibrium calculations. Later, when halonen behavior
has been studied more fully, reanalysis of the noble gases will pro-
vide a better estimate for the precursor effects.

Brown's Ferry Auxiliarv Svscems Interface

A meeting was held with T'JA Systens Design persennel in Knoxville,
Tennessee as a step towards identification of possible nonstandard
fission product leakage pathway, via (1) pressure vessel penetrations,
(2) dry-well penetrations, (3) operations of the Basic 'c e n t i l a t i n

5'. stem or Standby Gas Treatment S:. s t e m , (a) failures in the S t a n d h:.
Cooling Svstem, particularly the RHR, (5) the Radwaste Systen, plus
(6) other Auxiliary Systems. All these added pathways will be included
in the leakage p a t hwa:. calculatien. (This task is experiencing sene
delay due to work required for the NEC Iodine Report.)

Fission product Transport Calculation

We are currently in the process of setting up a simple transport
calculation procedure designed to couple as c]csely as possible with
the MARCH code. This procedure performs a mass balance er each
selected control volume on species in the gas, liquid phases and fer
surface deposition. It is e s se n t i a .1 te set up this procedure because
the MARCH code does not contain provision for an adequate number ni

control volumes outside the core
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PROGRM! TITLE. Multirod Burst Tests

PROGRMt E\ SAGER: R. H. Chapman

ACTIVIIT : ORNL "41 89 55 10 6 (I S 9 '<B0120/SRC"60 19 11 04 1)

TECHNICAL HIGilLIGHTS:

R. H. Chapman and J. L. Crowley cisited the NRC/RSR Offices in
Silver Spring, MD on December 16 and 17 f or technical and programmatic
discussions. Test objectives and conditions for the forthcoming B-4
(6 X 6) bundle test were confirmed. It was also agreed that the last
bundle test (B-6) currently planned in this procram will be a 6X6
array and that its test c ond it ion s will be based on data derived f rx
the NRU in-reactor bundle tests now in progress and en the results
of several MRBT sincle rod tests to be conducted after the B-e bundle
test.

Preliminary analysis of *cmperature-pressure data from the recent

8X8 (B-5) test were discussed. The se data su; gest s ien i f ic ant
axially extended ballooning of the interior 4 X 4 array will be
revealed when the bundle is destructively examined. If thi: proves
correct, rod-to-rod mechanical interactions (af ter the def ormine rode
contact) must be included in the deformation 'odels if one expects
to p re d ic t burst pressures and deformation. This appears to be a
formidable, but necessary , undertakine.

Final assembly of the B-4 test array was completed, and the a r r a :.
was installed in the test facility on December 10. Instrumentation
and electrical hookups and system checkaut proceduren are in progress.
It is expected that the burst test will be conducted in mid-January.



24

Pi'.ogRAM TITLE : Noise Diagnostics for Safety Assessment

PROGRAM MANAGER: D. N. Fry

. ACTIVITY NUMBER: ORNL <! '.1 89 55 11 4 (189 #B0141)/NRC i'60 19 11 01

TECHNICAI. HICHIIGHTS:

There i s, no report for the month of December, 1980.
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P R OG R A.M. .T I.T.L_E. Nuclear Safety Information Center
.- -

PROGRAM MANAGER: W. B. Cottrell

ACTIVITY Nt'MBER: OhML #41 89 55 10 4 (189 cD0126)/NRC "60 19 11 01

TfC,HyQCll H,1 GHL I Cl[T S :L

The purpose of NSIC is to collect, evaluate, and disseminate
luformation on the safety of nuclear facilities to the nuclear com-
munity through reports and the bimonthly technical progres> review,
.S / Z e w . i : Q ' y , and to NRC staff members and t heir cont ractors
through SDI, searches, and consultation. (The work reported herein
is that with which NRC is especially concerned and for which the NRC
RD program supported with 500 K, i.e., 661.)

During the month of December, the staff of the Nuclear Safet'.

Information Center (a) processed 747 documents, (b) responded to 94
inquiries (of which 50 involved the technical staff), and (c) made
21 computer searches. The RECON System, which now has over 200
remote terminals, rept_ts that the NSIC data f11e was accessed 122
times between November 3 to 26 making it the fifth most utilized of

the 31 data bases on RECON (see attached Table 1). During the past
month, the NSIC staff received 10 visitors and participated in 2
meetings.

Several NSIC reports are in various stages of preparation, in-
cluding '/;uh m ~ :xv m F ' '* ; t en :: n 7' ' ' ' (ORNL/NI. REC /NSIC-" '

161); iD!c e,' '!! Q fn t .S 7c. ' '' e * y hr p c (ORNL/ Sl' REG /
'

. ,

NSIC-167); h:n,'' ', '!? 'o m a;y cn ? : rs x u. : p; * ._**~:n :n
~

,mah m E ', (OPNL/NUREG/NSIC-172); <m' n: ' ll 12* '
' " , < :; <.. ..

''n ,;*,P ;r> L v * ~ ; v , w t .,c*' i; c y-|- L * , , L e v: < , ,i
*

: '
,

* 'p tr ! in M .1 (ORNL/Nt: REG /NSIC-178), o < m; < v. | , ' tv : b> '.

r, c:w .|,;Lv .,m ,, ' :n ':
'

*;i-r, ' it e , kn t ' T '
~

,

"s,.! in W (ORNL/Nl' REC /NSIC-179); and ~ ' >~
| ;n * ( T-> ",, ,

*ing - ,rf.u> - 197 An>n ' >T* (ORN! /Nt' REG /NSIC-180) .m

During the month of December, we received 44 foreign documents
(3 Italian, 29 Irench, 2 Germar 10 Japanese). In accordance.o

with the arrangements effective January 1, 1979, a copy of each of
these have been sent to R. S. Scott (DDC) for microfiche processing
In additton, the foreign language docurents were reviewed for trans-
lation (see letter of December 31, 1980, to ll. II . Scott, RSR).

During the month of December, NSIC's Selective Disseminat.fon of
In f o rma t i on (SDI) was providing service to a total of 342 users, in-

cluding 12 new users. It should he noted that consistent with our
FY-81 budget, " cost-recovery" services have been eliminated so that
as " paid" subscriptions expire they are not renewed. (Note * There
are 12 paid subscriptions yet to expire.) llowever, this and other
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s rvices to N 11C , DOF and their subcont a ;t personnel ate not af-
fected.

The regula r ',w ?c w .f e t!i staff meetinn was heJ d Dec er.'>e r 3 rd .
Miautes of that meeting and tentative outlines for the next several
Issues of '/:u l m ' .|< !!/ were dist ributed shortly thereafter. TIC
sent the final galleys of ':r. w < :| e t;< 22(1) tc the printer on
December 23, 1980. The tecLrical content of, 22(2) is in final
composition at TIC, but that issue awaits the November-December
" current events" material (submission deadline to TIC - January 15).
All technical articles f or Ic:m?c m " r e t!e 22(3) have been revised
by the authors and are being edited for submission to NRC, DOE and
TIC.
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TABLE 1 RECON DATA BASE ACTIVITY FROM 11-03-80 TO 11-26-80
(18 OPERATING DAYS)

DATA
BASE DATA BA(:E NAME AND SUPPORTING NO. OF NO. OF CITATIONS

? DENT. INSTALLATI0F I Dl:NT I F I CAT ION SESSIONS EXPANDS PRINTED

EDB (TIC) DOE ENERGY DATABASE 3864 5331 123366
NSA (TIC) NUCLEAR SCIENCE ABSTD. ACTS 536 841 7384
WRA (WRSIC) WATER RESOURCES ABSTRACTS 275 633 13430
RIP (DOE) ENERGY RESEARCH IN PROGRESS 213 238 2350
IT1 (EMIC) ENV. MUTAGENS INFO. 188 262 7124
NSC (NSIC) NUCLI:AR SAFETY INFO. CENTER 122 176 4447
G/I (DOE) GENERAL AND PRACTICA!. INFO. 114 63 1456
?ED (DOE /EIA) FEPERAL EN1:RGY DATA INDF:X 109 106 71

ESI (EIC) E:lV . SCIENCE INDEX 78 109 1187
ETI (C IC) ENVIRONMENTAL TERATolOGi 73 61 1015
EIA (EIC) ENERGY INFO. ABSTRACTS 59 67 611
IPS (TIC) ISSUES AND POLICY SUMMARIES 55 90 143
WRC (WRSIC) WATER RESOURCE RESEARCil 42 97 297
NLS (NESC) NATIONAL ENERGY SOFTWARE 36 33 8

ERG (BERC) ENilANCED Olt AND GAS RECOVERY 35 50 1147
PRD (TIC /NRC) POWER REACTOR DOCKETS 32 53 213
SLP. (FRANKLIN) SOLAR DATA BASE 31 31 -

GID GOVERNMENT & INDUSTRY DATA EXCllANGC 29 31 -

TUL (". TULSA) TULSA DATA BASE 2/ 32 242
1:IS (TIRC) EPIDEMIOLOGY INFO. SYSTEM 25 29 -

SUP (TIC) THESAURUS SUPPLEMENT 24 46 -

CIM (DOE) CENTRAL INVENTORY OF MODELS 22 10 22

API (API) AMER. PETROLEUM DATA BASE 21 36 1315
NTB (NASA TECH BRIEF FILE 17 37 98
SER (TIC) SERIAL TITLES DATA BASE 16 35 -

NRC (LC) NATIONAL REFERRAI CENTER 13 10 -

NSR (NDP) NUCLEAR STRUCTURE REFERENCE 13 15 -

RSI (RSIC) RADIATION SHIELDING INFO. 12 8 266
OGR OIL AND GAS RESERVE FILE 11 8 -

RSC (RSIC) RADIATION SHIELDING CODES 5 1 -

ARF (EMIC/ ETIC) AGFNT REGISTRY l' l LE 3 12 6
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PPOGRAM TITI.E Operational Aids for Reactor Operators

PROGRiM MANAGER: G. F. Flanagan

ACTIVITY NUMBER ORNI, #41 88 55 02 8 (180 dB0438-9)NRC #60 19 50 01 0

TECHNICAI, HIGHLIGHTS:

Work continued during the month of December; however, no new
contracts were let because of delay in availability of F.dl funds

R. A. Kisner and J. L. Anderson attended the EPRI conference on
computerized operator <uipport systems held at Tampa, Florida, en
December 16 and 17. The conference gave utilft'es a chance to report
on their work in developing operator aid sys ter s and also a chance to
voice their opinions to a large and le nc e.

The following paragraph out. lines our work with subcontractors in
ITHO:

(1) Completed subcontracts-

SAI - Review of Standards and Requirements Affecting human
Factors in Nuclear Power Plant Control Rotms

I,und - lluman Behavior in Off-Normal Conditions

TEC - Role of the Operator in Emergency Conditions

(2) St.bcontracts in place:

TEC - a) to use senior reactor ;erators and shift teclu.ical

adv sors to further the development of the role of
the ope ra t or. This includes a mini-task analysis by
the SlA at Turkey Point.

b) to evamine at least one of the emergene: operating
in'cructions from each of the other vendors and from
different utilities to assure their operational role
discription is somewhat generic.

c) develop an algorithn, such as might be used by a
manufacturer to estimate cost and schedule for develop-
ment, research, demonstration, installation manu-
facture and verification of a generic automated
device. This is simple and easy to use so as to
allow ORNI, to objectively compare various devices
being proposed as to cost and time to availability.
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Becker, Block and liarris -

complete the work on crew structure. This final
phase of the work will examine how indiv.iduals on
the operating staff would relate to the svstems

organ!zati n including training requirements, and
procedurc structure and producing a final report.

(3) Subcontracts under consideration:

(a) Feasibility and utility of modeling the nuclear power
plant operator

(b) Legal restrictions on use of proposed operator aids,
training and restructuring crews, etc.

(c) Role o f the operat or f ro,a the training perspective

(d) Operator acceptance of new equipment and procedures.

ORNL has been requested h" NRC to provide a report from research
perf ormed so far that would generate a series of technical i s s u e.<
associated with DASS and would indicate how regulatory might add re s .,
them dur'ing the review process.
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"ROGRAM TITLE PWR Blowdown Heat Transfer-Separate iffects

PROGRAM MANAGER: W. G. C rzuid i c k

ACTIVITY N"MBER: ORNL #41 89 55 10 3 (189 #B0401)/NRC 60 19 11 01

TECilN ICAL 11IGliL f GliTS :

Task 1 Single-Rod Loop Testing - This task has been completed.

Task 2: Analysis - Fuel Rod Simulator (FRS) # 058, thtch was removed
from TilTF bundle 3 during the refurbishment of the bundle in July and
August, was cross-sectioned, microphotographed and the internal dimensions
measured. The results were received from the Metals and Ceramics Division
this month. The measurements 1. ave been analyzed and the results have been
distributed in a BDHT memoraudum. There was some obvious stress relief
and swelling in the FRS during its l i f e ' tr..e . These diame'_rical changes
have been incorporated into ORINC (used to calculate FRS surface tempera-
tures and heat fluxes) and ORTCAL (described below).

ORTCAL is a computer program which determined fuel rod simulator
thermophysical properties from data taken with the rod bundle installed
in the THTF. Due to the FRS diametrical chant;es, ORTCAL-Part 2 regression
runs have been redone. The final runs of ORTCAL-Part 3 have been made.

The ORMDIN report has been publtshed as ORNL/NUREG/CSD/TM-17. URMDIN
performs two-dimensional calculations of FRS surface temperatures and heat
fluxes.

Documentation of several computer programs used in FRS analysis is
continuing and is v20% complete.

An interim report to NRC covering preliminary results of Test Series
3.07.9 (steady-state film boiling) is in preparation and over 50|, complete.
Thus far the analysis supports the results of the transient film boiling
tests run at ORNL in t ha t the Dougall-Rohsenow correlation is shown to
overpredict the heat transfer coefficient.

Analysis of TilTF transient film boiling test 6C is in progress and
approximately 25% complete.

A revised version of the final report on heat transfer during the
uncovered phase of the first Small Break LOCA Test Series (tests 3.02.10
C-II) has been completed and is currently undergoing review. The review
process is expected to be completed by February 1, 1981. Work was
started on several papers to be submitted to the 20th National lleat
Transfer Conference. Preliminary drafts are expected by January 15, 198L.
Work in continuing on a letter report summarizing the second Small Break
LOCA Test Series; completion is expected by January 26, 1981.
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A review of SRC/NRR cequeste for research in support of licensing
was completed and two series of tests to be run in the Il!TF were
recommended. The recommended test series would address high pressure
pool boiling heat tranefer and intermediate mass flux film boiline

105 lbm/hr ft 2).
'

4(1.2 x 10 G< 2 <

Task 3: THIF Operaticas - During December, the Ther:;al Hydraulic
Test Facility was being re.urned to the o r ig ina l d e s ign -.-In . pipe con-
figuration in preparation for mothballing the facility for the termina-
tion of operations. Work is now being initiated for the writing and
publicatica of a final facility description report. This task is
scheduled to continue through the next several months.

Task 4: Two-Phase Instrument Development -- Eva lua t ion o f the
in-bundle densitometer system is continuing. Results from the t'pflow
Film Lloiling Test 3. 0 6. 611 indicate nonphysical trends in the densitometer
for fluid temperatures exceeding a p p rc.:ima t e l y 315 C (600 F). Ieakage
currents due to decreasing resistance with increasing temperature across
the ion chamber and/or tri-ax cable insulation material are swamping the
radiation induced ion chamber current for fluid temperatures exceeding
approximately 332 C (630*F). Due to the high fluid temperatures
(exceeding 482 C (900 F)] experienced in the uncovered portion of the
latest small break LOCA tests (3.09.10 I-N), steady-state data from the
in-bundle densitometers is not available. Transient in-bundle densitemeter
test data for the boiloff and reflood portions of these tests (3.09.10 0-X)
has not been analyzed at this time.
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PROGHRi TITLE: Safety Pclated Operator Actions

PROGRAM MANAGER: P. M. llaas

ACTIVITY NUMBER: ORNL # 41 89 55 12 3 (189 #B0421-8) NRC #60 19 11 01 2

TECllNICAL HIGHLIGliTS:

The draf t report summarizing the results of the initial PWR simulator
exercises was submitted to ORNL by General Pl.ysics Co rpo ra t ion (GPC) and
f orwa rded to NRC. After review by NRC and ORNL staff, it will be published
as an ORNL/TM report.

Analysis of PWR field data continued. Memphis State has accumulated
site records for the f ollowin!; events (numbers of events in parentheses);

Inadvertent Safety Injection (25)

Flux Tilt (35)
Small LOCA (6)
Dropped Rod (14)
Nuclear Instrument Failure (20)
RTD Failure (2)
Steam Generator Tube Leak (2)

It is expected that records for approximately 25 more occurrences
identified in previous docket searches will be obtained during January,
and that will complete the initial field data collection effort for PWRs.
The extent to which applicable time response data can be derived from
these records is not yet clearly established. Some of the occurrences
certainly do not follow the sequence outlined for the simulator exercises
and quantitative data will be limited.

The team of consultants working on the simulator response characteristics
task had its second meeting at ORNL on December 2. An outline for the
preliminary report has been established. A draft of the report is expected
to be completed by Franklin Research Center (with input by GPC) in mid-
January.
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PROGRAM TITI.E: Subcritical Reactivity Monitoring by the
Californium-252 Source Driven Neutron Noise Method

PROGRAM MANAGER: C. W. Ricker

ACTIVITY NLHBER: ORNL #41 89 55 13 2 (189 #B0451)/NRC 60 10 11 01

TECllNICAI. Him" TCHTS:

There is no report for the conth of December, 1980
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PROGRAM TITLE' Zircaloy Fuel Cladding Creepdovn Studies

j'_ROGRAM MAN AGI'R : D. O. llobson

ACTIVITY NUMBER: ORNL #41 89 55 11 7 (189 I!B0124) /NRC /! 60 19 11 04 1

TECitN ICAL llIGl(1.f CHTS:

There is no report f or the month o f !)ecembe r.
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