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This standard has been reviewed and reaffirmed with the recognition that it 
may reference other standards and documents that may have been 
superseded or withdrawn.  The requirements of this document will be met by 
using the version of the standards and documents referenced herein.  It is the 
responsibility of the user to review each of the references and to determine 
whether the use of the original references or more recent versions is 
appropriate for the facility.  Variations from the standards and documents 
referenced in this standard should be evaluated and documented.   
This standard does not necessarily reflect recent industry initiatives for risk 
informed decision-making or a graded approach to quality assurance.  Users 
should consider the use of these industry initiatives in the application of this 
standard. 
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Foreword ~This Foreword is not a part of American National Standard Program for Testing Radiation Shields
in Light Water Reactors ~LWR!, ANSI0ANS-6.3.1-1987.!

Working Group ANS 6-3 of the American Nuclear Society Standards Committee was
originally formed with the objective of developing standards for an operational shield
test program to be used in evaluating installed biological shielding in nuclear power
plants. The standard was prepared in 1972 and was adopted as American National
Standard Program for Testing Biological Shielding in Nuclear Reactor Plants,
N18.9-1972 ~ANS-6.3!. The N18.9-1972 document was endorsed in the U.S. Nuclear
Regulatory Commission’s Regulatory Guide 2.1, “Shield Test Program for the Eval-
uation of Installed Biological Shielding in Research and Training Reactors,” and
issued in May 1973.

In the latter part of 1973, Working Group ANS-6.3 was reorganized to develop a
standard for a radiation shield testing program of reactor power plants. This stan-
dard was produced as a revision to N18.9-1972 and designated ANS-6.3.1. It was
approved in 1980 as American National Standard Program for Testing Radiation
Shields in Light Water Reactors ~LWR!, ANSI0ANS-6.3.1-1980.

In accordance with procedures of the American Nuclear Society Standards Commit-
tee for maintenance of standards, the ANS-6.3.1 Working Group was reconvened in
1984 to review the standard. The working group ascertained that the in-field utili-
zation of the current standard was found to be effective by the utility industry and
architect0engineering firms. Minor editorial revisions but no technical modifications
were made to update the material.

The membership of the working group at the time of its approval of this revision was:

P. J. Persiani, Chairman, Argonne National R. A. Pavlick, Consultant, Commonwealth Edison Co.
Laboratory F. Skopec, U.S. Nuclear Regulatory Commission

D. W. Briden, Toledo Edison Company T. E. Todd, Tennessee Valley Authority
W. De Lise, Sargent and Lundy

The membership of Subcommittee ANS-6, Radiation Protection and Shielding, at the
time of its approval of this revision was:

D. K. Trubey, Chairman, Oak Ridge National Laboratory
E. T. Boulette, Maine Yankee Atomic Power Company
J. C. Celnik, Stone & Webster Engineering Corporation
D. R. Harris, Rensselaer Polytechnic Institute
W. C. Hopkins, Bechtel Corporation
E. Normand, Boeing Aerospace Corporation
P. J. Persiani, Argonne National Laboratory
D. J. Schuh, II, GEB Controls Group, Inc.
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The Consensus Committee N17, Research Reactors, Reactor Physics, and Radiation
Shielding, had the following membership at the time it reviewed and approved this
standard:

R. S. Carter, Chairman
T. M. Raby, Secretary

S. H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Health Physics Society
A. D. Callihan ~Subcommittee ANS-1! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Individual
R. E. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . U.S. Nuclear Regulatory Commission
R. S. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . American Nuclear Society
A. De La Paz ~Subcommittee ANS-14! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Department of U.S. Army
D. Duffey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . American Institute of Chemical Engineers
H. Goldstein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . American Physical Society
P. B. Hemming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . U.S. Department of Energy

J. W. Lewellen ~Alt.!
W. A. Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . American Public Health Association
L. I. Kopp ~Subcommittee ANS-10! . . . . . . . . . . . . . . . . . . . . . . . U.S. Nuclear Regulatory Commission
J. E. Olhoeft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Individual
T. M. Raby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . National Bureau of Standards
W. J. Richards ~Subcommittee ANS-15! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . U.S. Air Force
M. M. Ter Pogossian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . American College of Radiology
D. K. Trubey ~Subcommittee ANS-6! . . . . . . . . . . . . . . . . . . . . . . . . . . Oak Ridge National Laboratory
A. Weitzberg ~Subcommittee ANS-19! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NUS Corporation
W. L. Whittemore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Individual

– ii –



Contents Section Page

1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

2. Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

3. Definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
3.1 Limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
3.2 Shall, Should, and May . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
3.3 Glossary of Terms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

4. Objective of Test Program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

5. Radiation Shield Testing Program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
5.1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
5.2 Selection of Locations of Measurements . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
5.3 Methods of Measurements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
5.4 Shield Testing Phases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
5.5 Relation of the Radiation Shield Test Program to

Other Routine Operating Radiation Survey Programs . . . . . . . . . . . . . . . . 8

6. Instrumentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
6.1 General Characteristics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
6.2 Gamma-ray Instrumentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
6.3 Neutron Instrumentation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
6.4 Other Shield Test Dosimetry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

7. Administrative Practices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
7.1 Design Information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
7.2 Administrative Controls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
7.3 Data Collection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
7.4 Data Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
7.5 Records . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
7.6 Utilization of the Shield Test Program for Design . . . . . . . . . . . . . . . . . . . 13

8. References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

Tables
Table 7.3 Shield Test Data Sheet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Table 7.4 Data Analysis Sheet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

Figures
Figure 1 Radiation Base Point ~RBP! Symbol . . . . . . . . . . . . . . . . . . . . . . . . . 3
Figure 2a Horizontal Shield ~Plan View! Suggested Scanning Method ~A! . . 4
Figure 2b Horizontal Shield ~Plan View! Suggested Scanning Method ~B! . . 4
Figure 3 Vertical Shield ~Elevation View! Suggested Scanning Method . . . 5

– iii –


