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Standard Guide for
Predicting Neutron Radiation Damage to Reactor Vessel
Materials, E706 (lIF) *

This standard is issued under the fixed designation E 900; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope Guide 1.99 The report is based on the reactor vessel surveil-

1.1 This guide presents a method for predicting referencknce data and analyses described by Guittaiel Odetle and
transition temperature adjustments for irradiated light-wateF-0mbrozd; the extent of that data base is indicated by the
cooled power reactor pressure vessel materials based &@shed lines in Tables 1 and 2. _ .
Charpy V-notch 41-J (30-ft-Ibf) data. Radiation damage calcu- 1-3 This guide is Part IIF of Master Matrix E 706 which
lative procedures have been developed from a statisticgoordinates several standards used for irradiation surveillance
analysis of an irradiated material data base that was availabf light-water reactor vessel materials. Methods of determining
as of June 1982, and checked against readily available data ¢ applicable fluence for use in this guide are addressed in
to August 1983. In the procedure, a chemistry factor given ifViaster Matrix E 706, Practices E 560 (IC) and E944 (lIA), and
tabular form as a function of copper and nickel contents, idVethod E 1005 (IlIA). The overall application of these sepa-
multiplied by a fluence factor read from a graph or calculated@te guides and practices is described in Practice E 853 (IA).
from a formula. A difference between this guide and the earlier 1-4 The values given in inch-pound units are to be regarded
edition is the addition of nickel content in the chemistry factor.@S the standard. The values given in parentheses are for
This guide is applicable for the following specific materials, information only.
range of irradiation temperature, neutron fluence, and fluence 1.5 This standard does not purport to address all of the

rate: safety concerns, if any, associated with its use. It is the
1.1.1 Materials responsibility of the user of this standard to establish appro-
1.1.1.1 A 533 Type B Class 1 and 2, A302 Grade B, A302priate safety and health practices and determine the applica-
Grade B (modified), A508 Class 2 and 3. bility of regulatory limitations prior to use.

1.1.1.2 Submerged arc V\_/elds, shielded arc welds, and eIeE-. Referenced Documents
troslag welds for materials in 1.1.1.1. ]
1.1.1.3 Weld heat-affected zones of the materials in 1.1.1.1 2-1 ASTM Standards:

and 1.1.1.2. E 185 Practice for Conducting Surveillance Tests for Light-
1.1.2 Copper contents within the range from 0.01 to 0.40 _Water Cooled Nuclear Power Reactor Vessels, E706 (IF)
weight %. E 560 Practice for Extrapolating Reactor Vessel Surveil-
1.1.3 Nickel content within the range from 0 to 1.2 weight _lance Dosimetry Results, E706 (fC) _
%. E 693 Practice for Charact_erlzmg Neutr_on Exposures in
1.1.4 Irradiation exposure temperature within the range !ron and Low-Alloy Steels in Terms of Displacements per
from 530 to 590°F (277 to 310°C). Atom (DPA), E706 (IDf
1.1.5 Neutron fluence within the range from 1 by*ifo 1 E 706 Master Matrix for Light-Water Reactor Pressure
by 107 n/cr(E > 1 MeV). Vessel Surveillance Standafds

1.1.6 Neutron fluence rate and energy spectra within the E 853 Practice for Analysis and Interpretation of Light-
range expected at the reactor vessel core beltline region of Water Reactor Surveillance Results, E706 fIA)
light-water cooled reactors.

1.2 The basis for the method of adjusting the reference———

temperature is a report describing the basis for Regulatorx 2.Re.mdall, P. 'N., “Basis for Revision 2 of U.S. NRC Regulatory Guide 1.99,”
adiation Embrittlement of Nuclear Reactor Pressure Vessel S®8EM STP
909, 1986, pp. 149-162.
3 Guthrie, G. L., “Charpy Trend Curves Based on 177 Data Points,” LWR
Pressure Vessel Surveillance Dosimetry Improvement Program, Quarterly Progress
1 This guide is under the jurisdiction of ASTM Committee E-10 on Nuclear Report April 1983 through June 1983, Hanford Engineering Development Labora-
Technology and Applicationsand is the direct responsibility of Subcommitteetory, NUREG/CR-3391, Vol 2, HEDL-TME 83-22.

E10.020n Nuclear Materials, Components, and Environmental Effects. 4 Odette, G. R., and Lombrozo, P. M., “Physical Based Regression Correlations
Current edition approved July 9, 1987. Published September 1987. Originallf Embrittiement Data From Reactor Pressure Vessel Surveillance Programs,” EPRI
published as E 900 — 83. Last previous edition E 900 — 83. NP-3319 Final Report, January 1984, Prepared for Electric Power Research
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