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Standard Specification for
Boron-Based Neutron Absorbing Material Systems for Use
in Nuclear Spent Fuel Storage Racks *

This standard is issued under the fixed designation C 992; 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 epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope 2.3 U. S. Government Documents:

1.1 This specification defines criteria for boron-based neu- Title 10, CFR, Energy Part 50 (10CFRS0) Licensing of
tron absorbing material systems used in racks for storage of _ Production and Utilization Facilities o
nuclear light water reactor (LWR) spent-fuel assemblies or Title 10, CFR, Energy Part 72 (10CFR72) Licensing Re-
disassembled components in a pool environment, or both. quirements for the Storage of Spent Fuel in an Indepen-

1.2 The materials systems described herein shall be func- dent Spent Fuel Storage Installation (ISFSI)
tional for their service life in the operating environment of a
nuclear reactor spent-fuel pool. o - ]

1.3 A number of acceptable boron-based absorbing materi- 3-1 Definitions of Terms Specific to This Standard:
als combinations are currently available while others are being 3-1-1 Terms shall be defined in accordance with Terminol-
developed for use in the future. This specification define®9Y C 859 except as defined as follows:
criteria essential and applicable to all materials combinations 3-1-2 buyer—the organization issuing the purchase order.
and identifies parameters a buyer should specify to satisfy a 3-1-3 individual piece—a discrete section of neutron ab-
unique or particular requirement. §orber material whosg_lnd!wdual dimensions conform to those

1.4 Compliance with this specification does not relieve thd" the purchase specification.
seller or the buyer from obligation to conform to applicable 3-1-4 irradiation—the neutron, beta and gamma fluxes,

federal regulations governing the storage of nuclear fuel. from spent-fuel_assemblies in a water-filled spent fu_el pool.
3.1.5 production batch—a group of neutron-absorbing ma-

2. Referenced Documents terial pieces produced in a continuous production period, all of
2.1 ASTM Standards: which can be shown to have the same chemical composition,
A 240 Specification for Heat-Resisting Chromium and Physical, and nuclear properties within specification limits.

Chromium-Nickel Stainless Steel Plate, Sheet, and Strip 3-1.6 seller—the neutron absorbing system manufacturer.

3. Terminology

for Pressure Vesséls 3.1.7 service life—the period of time for which properties of
B 209 Specification for Aluminum and Aluminum Alloy the neutron-absorbing material system are expected to remain

Sheet and Plafe in compliance with the contract requirements which relate to
C 750 Specification for Nuclear-Grade Boron Carbide Pow-chemical and physical integrity. _

der 3.1.8 supplie—any outside source of raw materials and
C 859 Terminology Relating to Nuclear Materials services used by the seller.

E 105 Practice for Probability Sampling of Materfals
2.2 ANSI Standard$:

ANSI 45.2.2 Packaging, Shipping, Receiving, Storage and 4.1 _The buyer _should specify the folloyving envir_onmental
Handling of Items for Nuclear Power Plants conditions to which the neutron absorbing material system

ANSI-ASME NQA-1 Quality Assurance Program Require- Shall be exposed: _ _
ments for Nuclear Facilities 4.1.1 Total service life of the neutron absorbing material

system (considered forty years unless otherwise specified),

_ 4.1.2 Dose rate and maximum integrated irradiation over

1 This specification is under the jurisdiction of ASTM Committee C-26 on the total service life of the neutron absorbing material system,
Nuclear Fuel Cycle and is the direct responsibility of Subcommittee C26.03 °Ynd
Neutron Absorber Materials Specifications. . . .

Current edition approved May 26, 1989. Published July 1989. Originally 4.1.3 Chemical and thermal environment of the water in the
published as C 992 — 83. Last previous edition C 992 — 83. spent fuel pool in which the neutron absorbing material system

2 Annual Book of ASTM Standardgol 01.03. will be located.

3 Annual Book of ASTM Standardgol 02.02.

4 Annual Book of ASTM Standardgol 12.01.

S Annual Book of ASTM Standagdgol 14.02.
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4.2 The buyer shall specify the following physical and content below the allowable limits within the stated service life
chemical properties of the neutron absorbing material systenfsee Section 6.1.1).
including retained samples or in-use sampling coupons: 5.5 It is recommended that in-service surveillance tests be

4.2.1 Total quantity of individual pieces required, performed to monitor maintenance of the boron areal density.

4.2.2 Physical dimensions of each individual piece requiredit is further recommended that these tests determine both
and physical form limitations including flatness, camber, bowphysical and performance characteristics. The physical tests
etc., should determine at least the size, weight, density, and surface

4.2.3 Boron content of the neutron absorbing materiagppearances. The performance tests should determine at least
system expressed in terms of grams of isotopic B-10 péradm the strength and neutron attenuation capabilities. The test
surface area or by weight percent, and samples should be positioned to maximize the irradiation doses

4.2.4 Applicable tolerances for each dimension or propertythe samples will receive during each exposure period. The

4.2.5 Material specifications for the components of thebefore and after exposure test results must be compared for any
neutron absorbing material system shall be in accordance withfavorable changes in the physical or performance character-
Specifications A 240, B 209, and C 750, if applicable. Istics.

4.3 In addition to the properties of 4.2, the buyer shallg. Test Documentation
specify the following system properties as required by the
specific spent fuel storage rack design:

4.3.1 Structural properties for the neutron absorbing mat
rial system, if required, and

6.1 The seller shall provide to the buyer documentation of
tests performed on the neutron absorbing material system
edemonstrating compliance with the specifications.

S . _ 6.1.1 The tests to demonstrate compliance to 5.4 shall be
4.3.2 Limitations on gas evolution, product cleanliness, o, cojerated tests to be performed whenever possible by testing

Oth‘?f physical characteristic; requireq for a sealgd Cor‘tair“"t’frganizations not affiliated with the seller, and the test reports
design for the neutron absorbing material systems if applicabley 5| include both a description of procedures and a review of

. . results.

5. Material System Properties 6.2 The buyer shall determine the suitability of the neutron
5.1 The boron must be uniformly distributed throughout theabsorbing material system for the buyer’s application on the
neutron absorbing material system when evaluated on an aregsis of accelerated test documentation and other evidence
basis. offered by the seller and by additional testing and evaluation

5.1.1 To show uniform distribution of the boron, the seller performed by the buyer.
shall demonstrate that the average boron areal concentrati?n S i
throughout any one piece of neutron absorber shall not be less ampiing
than the concentration shown in the specification. The seller 7-1 Sampling plans to meet acceptance criteria and inspec-
shall also show that the boron concentration in any randomijion and measurement procedures that describe the method of
selected area of a size to be specified by the buyer shall not k@mpliance with this specification shall be established by the
less than that shown in the specification. seller and submitted to the buyer for approval prior to
5.1.2 The boron quantity and uniformity may be determinedha@nufacture of the required product. The degree of sampling
by chemical analysis, physical measurement, or neutron attengball be specified by the purchase order. Recommended Prac-
ation measurement providing the seller can demonstrate to tHi€e E 105 is referenced as a guide. .
satisfaction of the buyer the validity of the measurement /-2 Each sample taken shall be sufficient to perform the
method. following in the event they are necessary or desired by the
5.2 The neutron absorbing material system may contain, iRUYer: _
addition to the boron or boron compound, any matrix materials 7-2-1 Quality control tests at the seller's plant,
necessary to maintain that boron in the state of specified /-2-2 Acceptance tests at the buyer’s plant,
uniformity and areal density throughout the stipulated service 7-2-3 Referee tests in the event these become necessary, and
life of the spent fuel storage system. 724 Arc;hlve sample for retention py the seller.
5.2.1 The seller shall provide to the buyer a chemical 7.3 Archive samples shall be retained by the seller for a

analysis of the neutron absorbing material system, so that tH€ri0d of time specified by the buyer and delivered to the buyer
buyer may determine the compatibility of the neutron absorbYPON request.

ing material with the spent fuel storage rack and the pooB. Inspection

environment. , , 8.1 Inspection of the neutron absorbing material shall be by
5.3 The seller shall provide the buyer with the elemental an?)roduction batch and by individual piece.

isotopic composition of the neutron absorbing material system g 1 1 Eyaluation of chemical composition, density, boron

and the particle size when necessary of the boron compound $Bntent, and uniformity may be made on a production batch
that the buyer may determine the neutron attenuating anggis.

absorbing properties of the material and its suitability for the g1 5 Inspection of dimensions and physical form shall be
buyer’s application. ~made by individual piece.
5.4 Boron Loss—The loss of boron through any degradation T
mechanisms such as leaching, neutron capture, out-gassirig, R€jection
chemical interaction, radiation, etc., shall not lower the boron 9.1 Items that fail to conform to the requirements of the
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specification may be rejected by the buyer. The seller maydentification traceable to the test analysis, production batch,
petition to the buyer to waive the specifications for specificand certification. The characters of the markings shall be of
out-of-specification items. Decision to grant such waiver besuch size as to be clearly legible. The markings shall be
longs to the buyer. The seller may also effect any remedy tsufficiently durable to withstand normal handling. The method
bring rejected items into specification providing he can dem-of marking shall be approved by the buyer.
onstrate to the buyer that such remedy does not impair the 11.2 The neutron-absorbing material shall be packaged for
function or preclude the certification of the neutron absorbingshipment in a suitable manner to assure that the material will
material system. normally arrive in an undamaged condition.
o 11.2.1 The buyer shall indicate to the seller unusual condi-
10. Certification tions of handling or storage and specify additional protective
10.1 When specified in the purchase order or contract, thpackaging as necessary.
seller shall prepare a certification that the neutron absorbing 11.2.2 Each package of neutron-absorbing material shall be
material system was manufactured, sampled, tested, and iidentified as to buyer, seller, contents, and quantity as a
spected in accordance with the specifications and has beeninimum and any other information specified by the seller.
found to meet the requirements. When specifically required, 11.3 Method of shipping shall be specified by the buyer. The
testing results of the material shall accompany the certificatiorselected method shall be suitable to protect the neutron
Each certification furnished shall be signed by an authorizedbsorbing material system from direct weather exposure and
agent of the seller. mechanical damage.

11. Marking, Packaging, and Shipping 12. Quality Assurance

11.1 For marking, packaging, and shipping, ANSI N45.2.2 12.1 Quality assurance requirements shall be as agreed upon
is referenced as a guide. Each individual piece of neutrometween the buyer and the seller when specified in the purchase
absorbing material system shall be marked on one face in arder. CFR Title 10, Part 50, Appendix B, CFR Title 10, Part
location agreed upon by the buyer and seller with a seriaf2, and ANSI-ASME NQA-1 are referenced as guides.

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above address or at
610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website (www.astm.org).



