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(This Foreword is not a part of American National Standard Criticality Accident Alarm System,
Foreword (i fiists,

The usefulness and protective features of criticality alarm systems have been demon-
strated in instances of accidental criticality that have occurred during the processing
of fissionable materials. This standard provides guidance for the establishment and
maintenance of an alarm system to initiate personnel evacuation in the event of inad-
vertent criticality. Preparation of the standard, begun in 1966, resulted in the issuance
of N16.2-1969. The mandatory five-year review to determine reaffirmation, revision or
withdrawal began in 1973. In the course of the review, comments from individuals and
from the American Nuclear Society (ANS) committees responsible for certification
were considered. Estimates of maximum radiation dose to personnel expected to arise
from potential criticality accidents have been reconsidered, resulting in a reassessment
of detector need and capability. The section concerning emergency planning has been
retained since no other American National Standard deals with this subject. Extensive
reordering and revision of the text for clarification constitute the principal changes in
the revised standard. Additionally, however, the original Appendix (now Appendix B)
has been greatly amplified to exemplify utilization of the standard in typical ap-
plications. Further, Appendix A, now added, provides the bases for the assumed
“minimum accident of concern.”

Suggestions for improvement of this standard derived from its use should be sent to
the American National Standards Institute, 1430 Broadway, New York, NY 10018.

The revision was drafted by a Work Group of Subcommittee 8 of the Standards Com-
mittee of the American Nuclear Society comprised of:

D. R. Smith, Chairman, Los Alamos - Scientific Stephen A. McGuire, U. S. Nuclear Regulatory Com-
Laboratory mission

Donald L. Dunaway, National Lead Company of James E. McLaughlin, Health and Safety
Ohio Laboratory, U. S. Department of Energy

At the time of its approval of this standard in 1975, the membershlp of Subcommittee
8, Fissionable Materials Outside Reactors, was:

J. D. McLendon, Chairman, Union Carbide Cor- D. M. Dawson, General Electric Company

poration, Nuclear Division

E. B. Johnson, Secretary, Oak Ridge National
Laboratory

F. M. Alcorn, Babcock and Wilcox Company

H. K Clark, Sevannah River Laboratory

E. D. Clayton, Battelle Pagific Northwest
Laboratories

W. A. Johnson, U. S. Department of Energy

Norman Ketzlach, U. S. Nuclear Regulatory Com-
mission

W. G. Morrison, Allied Chemical Corporation

David R. Smith, Los Alamos Scientific Laboratory

J. T. Thomas, Oak Ridge National Laboratory

Frank E. Woltz, Goodyear Atomic Corporation



The American National Standards Committee N16, Nuclear Criticality Safety, which
reviewed and approved this standard in 1979, had the following membership:

Dixon Callihan, Chairman
E. B. Johnson, Secretary

Organization Representative
Allied-General Nuclear Services .........veiereiteiisanrietninroeenenranearsencnes William R. Waltz
American Institute of Chemical Engineers...................cooooiiiiiiiiians, o ayonsi B Alex F. Perge
American ucleat Soclet¥ir ia:mms o demwoms v Toem st &5l I e LVt 316 5 Bl Dixon Callihan
American Society for Testing and Materials ...............coiiiiiiiiiiiinnrnineinnn. Ricardo Artigas
J. H. Bystrom (Alternate)

Atomic Industrial Forum, Inc. .........oovviiiiiiiiiviinnnnenn.., YRR < 7 3 3 B T ..D. F. Cronin
Exxon Nuclear COmPaNY. .. ....uueutiiee e tianeieinersuesiaeaseeaneransnneaaes Warren S. Nechodom
Health PhyBics SoCIetY ....ovvvittinitenrneetenetaroanrenenseneennnneeensssaasaanns Fred W. Sanders
) F. F. Haywood (Alternate)
Institute of Nuclear Materials Management ..........c..cciineiiuiiiienninnreonnennen Leo E. Hansen
U. S. Department of ENergy ........cooueniineiiiiiieranaeieiineenreninananeasnns Lorin Brinkerhoff
U. S. Nuclear Regulatory CommiBsion...........c.vouviiiiniiiiienirensnaaeonsns Robert L. Stevenson
Individual MemBers. . .........o.iueeuunuene it aen et a e eneaenrtanaenaneeens C. Leslie Brown
E. B. Johnson

H. C. Paxton



contents Section Page

L. Introduction s aa m: oum: Trme iy i Srafno o Bn SOD B o e 8 S A Iy vl s 1
2., SCOPE «..iiiiiiiiii e, oo pm e e e s TR S SR A A P P M 1
3. DefINitionS ...ttt e e e 1
3.1 LAMAtAtIONS v oii55 i teie 20 DT 01BN UV TS TN SIS & 51w sl e 1
3.2 Shall, Should, and May ........cc.iiiiiiiaiiniiiiieriinenseieiannanees 1
3.3 Glossary of Terms ... ... Juise s doblils v in svase (b 5Tl mms e S0 s ot b s 1
4. General Principles ....... ..ottt e 1
4.1 Gemeral. .. ...t e e e 1
4.2 (COVBTAZOL +orvie 55015 5715  « (570 515 + 15,61 SEIETET o wIoTSEET o TN B 5 oA FRA K, oSS oS e Tanis 1
4.3 -Detection i m . ur e Sonvns T T S S 1 TR AR Sl T Sy ws s 2
4.4 Alarm . .. ... . o SEs e el A TR0 KT 2 STV ETu ST TR A s v Aol ST 2
4.5 Dependability penynmm v o o iy Pl e S Ak o B s G M S v b0 2
5. Criteria for System Design ........ccoiiuiiiiiiitiieiiiiiiieneninrennnnns 2
5.1 Reliability ......ovenit it et i i e st e e anannaans 2
5.2 Detection Criterion............cooiiiiinennneiennnns O R S TR 2
5.3 [SensitiVITY i imimint | st ST ol i ST T ST oA S A ST LM e e 2
5.4 SPACINE . .« o oo v e e NS S A A T B - P U T TNy s YT A 2
5:3 Testing cwais (5L St FTAE BEEAR i 2P a5 - e e e T B e A T 3
6. Emergency Planning .......... B BN SR BN S R e MR RS AT K e v APt 3
6.1 Evacuation Routing ..................coooiiiiiiiiiiiit seseraseeees 3
6.2 Assembly Stations............coieiiiiiiiiiiiiiiiiiian. SR T— 3
6.3 "Training and. Drills = . sorvmemms s ey o v mrnm i, S s . T T 3
6.4 Emergency Procedure............. ..o, o e AL 3
6.5 Medical Arrangements................coiiiiiiiinns P23 b s P Apde s 3
6.6 Personnel Dosimetry ...................covvnu... / .................... 3
6.7 Radiation Monitoring ...........c.coiiiiiiniiiintiiiierneneennnanennns 3
7.  References rmrrmmera amno s oo mom v swiass 15 T a7l el AT Ehis T ol f ke e xexekont domsud 3
Appendix. Anire o Ut e nyE RN ST L 5 TR s I R ok I e e T e 4
FIg. A s e ta i 32 18 0,500 5 S S e e o o T P e b A R s 63 5
Appendix B ... ... et et e 8

T - AU 10



