ANSI N15.51-2007

ANSI N15.51-2007
An INMM Sponsored Document

| Standard

I0Na

for Methods of Nuclear Material Contiol —
Measurement Control Program —
Nuclear Materials

Analytical Chemist:y Laboratory

e
M
Z

).nerlcan

A

o pmerican Natiop,,, /8y
0‘

3\
&



https://www.stdhive.com/standards/ansi-n1551-2007-pdf/



https://www.stdhive.com/standards/ansi-n1551-2007-pdf/

ANSI®
N15.51-2007
Revision of
ANSI N15.51-1990 (R2006)

American National Standard
for Methods o:
Nuclear Material Centrol —

Measurement Control Program —
Nuclear Materials
Analytical Chemistry Laboratory

Secretariat

Institute of Nuclear Materials Management

Approved October 31, 2007
American National Standards Inst.*utc;inc.


https://www.stdhive.com/standards/ansi-n1551-2007-pdf/

American
National
Standard

Published by

Approval of an American National Standard requires review by ANSI that the
requirements for due process, consensus, and other criteria for approval have
been met by the standards developer.

Consensus is established when, in the judgement of the ANSI Board of
Standards Review, substantial agreement has been reached by directly and
materially affected interests. Substantial agreement means much more than
a simple majority, but not necessarily unanimity. Consensus requires that all
views and objections be considered, and that a concerted effort be made
towards their resolution.

The use of American National Standards is completely voluntary; their
existence does not in any respect preclude anyone, whether he has appreveu
the standards or not, from manufacturing, marketing, purchasing, or usi q
products, processes, or procedures not conforming to the standards.

The American National Standards Institute does not develop star..ards und
will in no circumstances give an interpretation of any American National
Standard. Moreover, no person shall have the right or authorit ‘ to issue an
interpretation of an American National Standard in the nar.e o1 & 2 American
National Standards Institute. Requests for interpintaticns ‘should be
addressed to the secretariat or sponsor whose«ne:i.o apzears on the title
page of this standard.

CAUTION NOTICE: This American Naticral Standard may be revised or
withdrawn at any time. The procedures of the Aannerican National Standards
Institute require that action be taken ‘oerindically to reaffirm, revise, or
withdraw this standard. Purchasers ©f ~><rican National Standards may
receive current information on all sta.»dai s by calling or writing the American
National Standards Institute.

American National Ctanilards Institute, Inc.
25 West 43rd Street, Naw York, NY 10036

Copurright € 2008 by American National Standards Institute, Inc.

Allrigi s rescrved.

vo pai . of this publication may be reproduced in any
forn. in an electronic retrieval system or otherwise,
v.‘thout prior written permission of the publisher.

Printed in the United States of America


https://www.stdhive.com/standards/ansi-n1551-2007-pdf/

Contents

Page

(o] 1111V ] (o PSP PPPRRPTN iii
0 1o o [Tt o] o (R PR UP TP 1
1 SYoTo] 0T IR=TaTo N o]0 [ oo 1= 1SR 1
2 NOIrMALIVE FEfEIENCES .....vviiii it 2
3 DEfINITIONS ... 2
4 Technical Aspects of a Measurement Control Program ..........cccceevveeinaine, S
5 Administrative Aspects of a Measurement Control Program...................... 20
Annexes
A Measurement methods procedure requiremMents..........cccccceeedveeriivnniienenn. 13
B  Target values for uncertainty components in fissile isotope 2

ElEMENT ASSAY ..oeiiieiii ittt reeeaes eeee e 14
C  Target values for random uncertainties in samp!inr, a.xd

element assay of nuclear materials ..........cccccccih oo i 15
D  Target values and measurement system periormance .........ccccccceeeeennnnnne 16
E  Method development and qualification report. ........ccoooiiiiiiiiiiiinins 17
F  Sampling plan..........cccoonn APPSR 18
G  Packaging inStruction reqUIreMIilS © oo 19
H  Identification and [abeling .........co 20
J Considerations for data "@Cords .............ciiiriiiiiiiiiiiieeee e 21
K Storage of SampPles. ..o 22
L Consideratinns ' oriahoratory documentation............cccceeeveeeeiiiiciiiiiiieeeenn. 23
M Program re ~0or's CONSIAEratioNS...........ovvvvviiviriieiiiiiiiii e eis e e e e eeeeeeeeeeeeeeee e 24
N Measi'enicn request and report form considerations...........ccccceeeveviinnes 25
P Semy'-, luboratory, and data records requirements .............ccceeeevevieeeeenns 26
Q xanple of control Charts ..........ccccceeiiiiiiii s 27
R Management of a measurement control program ...........ccceeeeeeeeiiviiieeeeenns 29
S Essentials of a measurement control program...........cc.cceeeeeeeeveiiieeviieeeenns 30
T Functional responsibilities for a measurement control program................. 31
U  Training criteria for laboratory personnel............ccococeeeeiiiiiiiiineeeeeeeeeeee, 32
V  Recommended qualification program for analysts ...........cccccceeveeeeenn, 33
W  Review and audit of measurement control ..............cccceveeiiiiiiniiiiiiiiiieeeen. 34


https://www.stdhive.com/standards/ansi-n1551-2007-pdf/

DOCUMENTALION ...t ettt et et e e et e e e e snbe e e e enees 37
Response to out-of-control Situations...........cccvveeveiieeeie e 38
Objectives/purposes of Interlaboratory Comparison Programs.................. 39

1211 ][ToT o [ r= ] ) Y22 USRS 40


https://www.stdhive.com/standards/ansi-n1551-2007-pdf/

Foreword (This foreword is not part of American National Standard ANSI N15.51-2007.)

This standard was revised under the procedures of the American National Standards
Institute by Accredited Standards Committee N15 on Methods of Nuclear Material
Control. The secretariat of N15 is held by the Institute of Nuclear Materials Manage-
ment (INMM). Committee N15 has the following scope:

Standards for the protection, control, and accounting of special nuclear ma-
terials in all phases of the nuclear fuel cycle, including analytical procedures
where necessary and special to this purpose, except that physical protection
of special nuclear materials within a nuclear power plant is not included.

The Institute of Nuclear Materials Management has long recognized the importence
of measurement quality for maintaining adequate protection, control, and accour.:-
ability (MPC&A) for nuclear materials. Because of this commitment to quality, Wricng
Group INMM-5 on Measurement Control was established. The Writing Gru ip 1c3irad
a generic standard covering the general principles of good and acceptable moasure-
ment control, N15.41 "Derivation of Measurement Control Programs - G 2neral Princi-
ples." Additional standards were prepared to provide guidance for ucte mining and
monitoring the quality of various types of measurements made by 1..e Mk C&A com-
munity. This standard provides the principal elements of a maasu:erient control pro-
gram for an analytical chemistry laboratory supporting nucic ar fu 2l cycle activities.

There are 25 annexes in this standard. Annexes A. F, 5, H,K,P,R, S, T, U, W, and
Y are normative and form part of the requirements ot .Y 2 <tandard. Annexes B, C, D,
E,J,L,M, N, Q,V, X, Z, and AA are informative a"1u are ‘ncluded for information only.
(In accordance with the ISO Directives Part 3,.thee #zre no annexes designated with
the letters 'l' or 'O".)

Suggestions for improvement of the star darc will be welcome. They should be sent
to the Institute of Nuclear Materials Manay~r1ent, 60 Revere Drive, Suite 500, North-
brook, IL 60062. (Additional infcrmation about the INMM may be found at http://
Www.inmm.org.)

This standard was prepare hy<.ommittee N15 following ANSI requirements for due
process and for obtairing >risz2nsus. N15 Committee approval of the standard does
not necessarily imply thot ain committee members voted for its approval. At the time it
approved this standar.!, thc N15 Committee had the following members:

Carrie Mathew. .. Chair

(Paci’~ Noiaiwest National Laboratory)
Melanieviny, ‘ice-Chair

(. S. Department of Energy)
Lynne Precton, Secretary

(U.S. Department of Energy)

Organization Represented Name of Representative
American Nuclear Society (ANS) ..o Patricia Schroeder
American Society of Industrial Security (ASIS)......ccccccevvviiienennn. Robert D. Hulshouser
American Society for Quality Control (ASQC) .......ccccvvevvvvereennn. Chuck Moseley
American Society for Testing and Materials (ASTM)................. Charles Pietri
AREVA-NP .t Marilyn Law

BWXT LYNCHDUIG oo Matthew Suwala

Global Nuclear FUEIS ..........uuviiiiiiiiiic e Rose Martyn

Institute of Nuclear Materials Management (INMM) ................... Nancy Jo Nicholas

Los Alamos National Laboratory (LANL) ..........cceeeeeiiiiieeeeniineen. James Sprinkle

National Institute of Standards and Technology (NIST) ............. James M. Adams
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Organization Represented Name of Representative

New Brunswick Laboratory (NBL) .........ccoovvvierieiiiienieeiiiineeenn Kimberly Johnson-Miller
Sandia National Laboratories (SNL) ..........ccceeiiiriiiiiiiniiieeeen, Allen Stanley
Savannah River National Laboratory............cccccceevevvvveeeeesicnnnnen. Saleem Salaymeh

U. S. Nuclear Regulatory Commission (NRC) Martha Williams
U. S. Department of Energy (DOE) James Crabtree
WestinghouSe........c.veeveeiiiiviiiee e, Rod Likes

Y-12 National Security COMPIEX......ccoiuuriiieaiiiiiee e Sherri Redmon
Member at Large Obie Amacker, Jr.
Member at Large Yvonne Ferris
Member at Large Reuben McGilvary
Member at Large Bruce Moran
Member at Large Joseph D. Rivers

Writing Group INMM 5.1 on Measurement Control for the Analytical Laboratory,
which developed this standard, had the following members:

Charles Pietri, Chair
(HITECH Consultants)
Kenneth Lewis, Secretary
(U.S. Department of Energy, retired)

Jere T. Bracey

(United States Enrichment Corporation, Paducah Gaseous Diffusion Plant)
John Clark

(Savannah River Site)
Yvonne Ferris

(U.S. Department of Energy)
Steven Goldberg

(U.S. Department of Energy - New Brunswick Laboratory)
Darryl Jackson

(Los Alamos National Laboratory, retired)
Peter Mason

(U.S. Department of Energy - New Brunswick Laboratc 'y)
Melanie May

(U.S. Department of Energy)
Thomas Pham

(U.S. Nuclear Regulatory Commission)
Lynne Preston

(U.S. Department of Energy)
B. Chino Srinivasan

(U.S. Department of Energy - New L runs:ick Laboratory)
Mika Sumi

(Japan Atomic Energy Agency;,
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AMERICAN NATIONAL STANDARD ANSI N15.51-2007

American National Standard
for Methods of Nuclear Material Control —

Measurement Control Program —
Nuclear Materials
Analytical Chemistry Laboratory

0. Introduction

The ability to manage nuclear materials through the principles of material accounting '<pe.>ds on
the knowledge of the chemical composition, the concentrations of components, and the
associated uncertainty of each measurement of those materials as they are produc=d, used,
shipped, stored, and inventoried. When making the required measurements, the mesurement
data must be reliable. A comprehensive measurement control program demonc trates the
reliability of the measurement data, quantifies the performance of the measu em:at system,
assures that the measurements used in the nuclear industry are suita:le: 10. their intended use,
and provides for detection and correction of adverse changes.

A laboratory measurement control program should address both *h~technical and the
administrative aspects of measurement processes. The admizustra.ve aspects correspond to
guality assurance elements, and their implementation escabliches quality assurance practices in
the measurement control program. Such practices shou'd L > traceable to the measurement
control requirements of 10 CFR Part 74 and DOE O 270.«. DOE M 470.4-1 and DOE M 470.4-6
(See Annex AA).*

The goal of any measurement control prograr is to document and quantify the performance of
each analytical measurement system and t:.biaviae for detection and correction of adverse
changes. The specific needs of each sys.~n. arc determined by identifying the level of
performance required and the consecuer.ces of using faulty data from that system as part of the
material control and accountability nrc_rari. Additionally, for those facilities that must conduct
physical inventories, the measure me 2t control program provides data for establishing the
uncertainty (or limit of error) ac=oc ated with a given inventory difference value. The provisions of
this standard provide the b7si: for evaluating existing practices and modifying those practices, if
necessary.

1. Scope and puipo.ce

1.1 Scope. iis stanuard is based on N15.41 (see clause 2, Normative References), which
provides the eneral principles of a measurement control program. This N15.51 standard,
although Initeud to the principal elements of a measurement control program for an analytical
chem:stry laboratory supporting nuclear fuel cycle activities, has elements that are also applicable
to ¢the: analytical laboratories.

Measurcment control elements specific for bulk measurements (mass and volume) from
piucesses and specific process sampling techniques are not addressed in detail in this standard
nor are special analytical techniques such as mass spectrometry and calorimetry. These subjects
are treated in other standards of this series.

! See annex AA, Bibliography, for the titles and availability information for these publications.
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