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The objective of this program is to make measurements in neutron fields [" Bench-
mark" and reactor " Test and Surveillance Regions"] for the subsequent validation /
calibration of available state-of-the-art data and dosimetry, damage correlation,
and the associated reactor analysis procedures used for predicting the integrated
effect of neutron exposure for light-water reacter [ LWR] pressure vessel [PV]
steel test irradiation and surveillance programs. The task includes selection
of the neutron fields, the validation / calibration of dosimetry and damage exposure
and correlation procedures in these fields, and the establishment of a set of
seventeen ASTM recommended standard practices, guides, and methods, Figures 1 and 2.

PROGRAM REVIEW ALD DEFINITION

Work was started on the preparation of the NRC LWR-PV Surveillance Dosimetry
Improvement Program report for the NRC 8th Research Information Meeting,
October 27-31, 1980 at National Bureau of Standards. An expanded version of
this document is also being prepared for the NRC 1980 Annual Report (this report
will also serve as the NRC program quarterly progress report for July-Septem-
ber 1980).

The Emulsion Scanning Processor (ESP) an interactive computer-controlled micro-
scope system for scanning proton tracks in emulsions has been checked out and
is now fully operational. Data collection rates are about 250 tracks / day using
a team of about eight trained scanners. Hence, a complete neutron spectral
measurement, constituting about 10,000 tracks, takes 2-3 months. Different
techniques to increase the data collection rates are under consideration. The
ESP system has been developed at HEDL in support of both FBR and LWR progran,
work. It is currently being used for FBR measurements associated with the
FFTF startup Reactor Characterization Program. Starting in FY81 it will be used
in support of the LWR PCA Pressure Vessel Mockup studies.
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The y-spectrometer Janus probe and associated data acquisition system is con-
tinuing to be tested and improved for in- and ex-vessel reactor measurements
in support of both FBR and LWR program work. Response function testing of the
new Janus probe reveals adequate sensitivity up to about 6.2 MeV. Based on
these results, gama spectrometry with this probe is expected to extend up tothe neighborhood of 7 MeV. Results of this calibration work are reported in
a paper on " Continuous Gamma-Ray Spectrometry in the Fast Flux Test Facility"
prepared by R. Gold, B. J. Kaiser, F. S. Moore, W. L. Bunch, W. N. McElroy, andE. M. Sheen for the September 14-17, 1980 ANS Topical Meeting on 1930 Advances
in Reactar Physics and Shielding, Sun Valley, Idaho.

TASK A - NEUTRCN FIELDS

PCA-PSF

All nuclear emulsions that were exposed in PCA have been processed. Scanning of
these emulsions awaits a decision on the priority of the emulsion data in relation
to other program work and the time (2 to 3 months) required for data analysis.

2380 fission rates have been remeasured using solid state track recorders in 13
PVS block locations in the PCA 8/7 configuration and the results have been reported.
232Th fission rates for 13 block locations and 3 void box locations for both the
8/7 and 12/13 configurations have been previously reported along with mid-plane
237Np and 235U (bare and Cadmium Covered) fission rates.

The SSTR subcapsules from the PSF perturbation experiment have been retrieved and
are ready for processing.

.rown's Ferry 3 (BWR)

SSTR dosimeters irradiated in BF-3 have finally arrived at HEDL. Processing of
these BF-3 SSTR will not start until a review of GE and EPRI requests for this
work have been received and evaluated, including accuracy requirements.

McGuire I (PWR)

A total of 28 dosimetry sets were prepared by the HEDL Reactor Dosimetry Center
for irradiation in the McGuire reactor cavity. These sets are a maximum 3/4inch in diameter and from 1/4" to 1" thick. They will be inserted on plates
along with the dosimeters providtJ by IRT Corporation at 16 cavity locations (4
azimuthal positions with 4 axial positions each) and 4 outer positions. At
one of the azimuthal cavity locations sets containing SSTR and Cd covered sets
are included in addition to the standard set.

TASK B - RECCMMENDED ASTM STANDARDS

A revised draft of the "IA" ASTM Standard, " Analysis and interpretation of Nuclear
Reactor Surveillance Results ', Figures 1 and 2, was prepared by S. Anderson of
Westinghouse. This and the revised E706-80 draft of the "0" Master Matrix
Guide of Figures 1 and 2 will be attached as Appendices to the FY80 NRC ProgramAnnual Report.
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TASK C - DAMAGE ANALYSIS AND CORRELATION

The re-analysis of the LWR power plant surveillance reports is continuing. The
Table i re-analysis of nineteen Westinghouse reports for errors in reported exposure
values has provided more reliable neutron exposure data for analyzing the
reported shifts in the Charpy 30 ft. Ib. transition temperature. Analysis of
the shifts reported for the so-called " ASTM reference heat" of A302 steel shows
that a simple law of the type ANDTT = f(c)*(4t)n fits t.he data as well as laws
containing terms specifically introduced to account for annealing effects or
rate effects. In the expression above, f(c) is a function of chemical composi-
tion (e.g. A+B Cu%) and et is the fluence.

A HEDL statistical analysis of a large data base for evidence of errors in reported
values of neutron fluence indicates that the errors in neutron fluence values,
while important, do not constitute the major source of scatter in data relating
irradiation induced shift in Charpy transition temperature to exposure and chemistry.
However this analysis was based on the use of power reactor data for both develop-
ment and application of the laws relating Charpy shift to neutron exposure and
chemistry. The intermixture of test reactor data with power reactor data can be
expected to add to the importance of correct procedures in calculating neutron
exposure. Additionally, the magnitude of scatter is not the sole measure of merit
in considering the effect of errors in dosimetry, as the laws derived from faulty
data not only have a slightly larger scatter, but incorrect values for the fitting

A HEDL study has also shown that when a more complicated fittingconstants.
'

formula is used which includes a saturation term, the standard deviation of the
fit does not improve, but the saturation time constant is a realistic 7 years.
Extrapolation to a 30 year exposure using the more complete formula shows typically
a 20% reduction in the 30 ft.. lb. Charpy temperature shift compared to tne shift
predicted by the more simple formulation which does not explicitly contain a
saturation term.

Cooperative work with EPRI aimed at analyzing a data bank collected by EPRI has
been delayed pending receipt of EPRI data tapes. The tapes contain chemistry
and Charpy test infonnation placed on the tapes by Fracture Control Corporation,
an EPRI contractor in Goleta, California.

Current plans for the dis-assembly of the 1st PSF " Simulated Surveillance Capsule"
metallurgical irradiation package at Oak Ridge is scheduled for early September
1980.

0b0{2W
C. C. Preston
Irradiation Environment

CONCURRENCE:

.Y h1
. N. McElroy, Nanager

!Irradiation
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TABLE I

RE-EVALUATED EXPOSURE VALUES FOR SURVEILLANCE CAPSULES
A3028 aTT

!

Ratio Correlation
Reactor Unit Capsule old et > 1 new et > I Ratio new/old dpa dpa/et new Di Monitor (*F) time (sec)

Turkey Point 4 S 1.25+19 1.81+19 1.45 .032 1.77-21 2.96-10 115* 1,084+8

4 1 6.05+18 8.57+18 1.42 .0140 1.62-21 3.66-10 100 3.840+7-

3 5 1.41+19 1.99*19 1.40 .0350 1.77- 21 3.14-13 139 1.114+8"

3 T 5.68+18 6.44+18 1.13 .0123 1.90-21 3.99-10 82 3.094 + 7*

11. B. Robinson 2 5 3. 2 +18 5.09+18 1.59 .00936 1.83-21 2.14-10 80 4. 385 +1

2 V 4.51+18 7.76*18 1.72 0137 1.77-21 1.29-10 1 05 1.061+8"

Praire Island 1 V 5.21+18 6.29+18 1.21 .01 09 1.73-21 2.51-10 --- 4.350+7

2 V 5.49+18 7.18+18 1.31 0122 1.70-21 2.74-10 --- 4.454+1"

,
Point Beach 1 S 9.52+18 -- 0157 1.65-21 1.35-10 --- 1.163+8---

1 R 2.22+19 2.69+19 1.21 0442 1.64-21 2.71-10 110 1.63?+8! "

R. E. Ginnea 1 R 7.60+18 1.33+19 1.75 .0247 1.86-21 2.87-10 --- 8.628+7 -

1 V 5.32+18 6.91+18 1.30 .0110 1.84-21 2.80-10 90 3.92367"

Kewaunee V 5.59+18 7.23+18 1.29 .0123 1.71-21 2.96-10 --- 4.167+7

San Onofre 1 A 1.20+19 1.48+19 1.23 .0310 2.04-21 5.30-10 115 5.846+1

1 D 2.36*19 4.98+19 2.11 .0887 1.78-21 9.95-10 150 8.914+7"

Point Beach 2 T 9.45 + 18 1.02+19 1.08 .0170 1.67- 21 1.55-10 105* 1.098+8

2 V 4.74+18 7.71+18 1.63 .0127 1.65-21 2.61-10 90* 4.859*7"

Conn. Yank. A 2.08+18 2.85+18 1.37 .00516 1.81- 21 9.59-11 85 5.377+1

F 4. 04 + 18 5.54+18 1.37 .00977 1.76-21 1.26-10 80 7.728+7"

Average 1.42

*A533B Steel
,

, . .- . - - ,



1: REPORT N0MBER i o;t2,,,,nga,,,,, NRC FOnu 426 U.S. NUCM AN RE GUL AT ORY COMMISSION
I 0 165

| from Doronoon ctNICM 3221Documen t Ces:tiet.

90.'"'" "*** " #"'*7e*,",#' ''L" PUBLICATlONS RELEASE FOR UNCLASSIFIED FORMAL'
,,um om

| E,8C 8|'/^,,"''** NRC STAFF, CONSULTANT, AND CONTPACTOR REPORT 36
,,,

1 TITLE AND SUBTITLE istete in fuis as shown on documentf
'

June-July Bi-Monthly Status Letter: LWR Pressure Vessel Irradiation Surveillance
Dos 1 metry Program

. .

c. AUTHORS (11more then three.neme first author followat by *end awars.")
*

.
.

C. C. Preston and W- N. Mc n y.n o .

5. ORGANIZATIONAL UNIT !!!contreet, gree orpenivation'aiunot of author to whom inouitoes may be addressed.1
''''"" " ' " ~

C F F ICE / DIVISION BRANCH / UNIT Applied Systems Development /
HEDL Technology / Mat'ls Tech /Irr. Tech /Tre Fno 444-3791(FTS)

BASIS FOR EACH DATE (e.S date manuscript submotted;date menuscript published)
6. REPORT DATEis)

August 21, 1980 Report Period: Letter Date
7. CONTRACT NUMBER 8.NAME OF NRC PROGRAM SPONSOR FOR CONTRACT TELEPHONE NO.

DE-ACl4-76FF02170 and
NRC Service Contract TV 176 C. Z. Serpan, Jr. 427-4267

9. TYPE OF DOCUMENT (~X*onef
-

O a. REGut.ATORY REPORT (e.s. EnvironmentalImpact Statement. Safety Evakostion fseport. etc.)
.

.

O tL TE CHNICAL NEPORT
Oc. CONFERENG PAPER ,

(1) TITLE OF CONF ERENCE *

Ql DATEGIOF CONFERENCE:
43) LOCATION OF CONFERENCE:

Od.OTHER (Indicate type ofitem. e.S thesis trenskrion. guide. etc.):

10. RECOMMENOED OtSTRIBUTION f~X~ onelitt reprodused by Contractor, send allcopoes to the Division of Document Control for distribution.)

Dccuenent enay be destribioted to Distributoon Category identu,ed ni trern 2. abow,
Oa. STANDARD DISTRIBUTION AND NTISSALE and to the NTIS for sale to the public.

' **

i specify seecialinstructions noch as %ke availabk only as specifically approved by program office.
)OttOTHER: " Send to attached addressees in addotoon to standard distnbution."etc. Such request must be justofeed Continue

; on rentse or seperate sheet il necessary.
|

11. ADDITION AL INFORMATION AND REMARKS (Use this space if necessary to e;rpend on answers goven above. Contonue on
reserw or separate sheell

.

.c

|
'

1

17 OE LO CL E A R ANCE ' 13. SUBMITTED BY:
I

Fe weed completed sign.d NRC Forin 426 . e. N AME OF HE AD OF ORGANIZATION AL UNIT (type or print)

ice...a-i m.Foi.e.doonom.nieo,r..i.. W. N. McEl rov d M h\ $ b V|22I/O
k ORGANIZA N AL. UNIT \Nv5*".'o"2.'.'c*b.t.,eiDime.,"*

Irradiation Technoloov
O e. PATENT CLE ARANCE GR ANTED. c. OlVISION
O ocrAT ENT CLEARANCE NOT GRANTED. Irradiati0n Environment.

s. P ATENT COUNSEL *SSPGN ATURE d. SK3N ATURE INHC r.wonsste stait memt er.1
.

e DATE:4 DATE:

NKC FORM a26 (6 76) PREVIOUS EOlTIONS OF THIS F ORM ARE OBSOLETE * * #'
AND E xtSTING STOCK SHOULD SE DESTROY E D.

. y ,.
.

4


