MexayHapoaHasa opraHu3aums rpaXxgaHckon asmauum DGP/23-WP/17
9/8/11

PABOYNUA OOKYMEHT

T'PYIIIIA DKCIIEPTOB IO OITACHBIM T'PY3AM (DGP)
JIBAJLATH TPETHE COBEILAHUE

Momnpeans, 11-21 oxtsa0ps 2011 rona

ITyHKT 2 moBeCTKH JHS. Pa3paboTka pexoMeHAalUil OTHOCUTEIbHO MONPaBOK K TexnHuueckum
UHCMpPYKYUAM NO 0e30naAcHOli  nepeeo3Ke ONACHBLIX 2PY306 N0
6030yxy (Doc 9284) B nesnsx ux BHeceHus B uzganue 2013-2014 rr.

TPEBOBAHUS K JETEKTOPAM HEMTPOHHOI'O U3JTYYEHMS

(IlpenacraBneno KoHCyIbTaTUBHBIM COBETOM II0 OITACHBIM TPy3aM)

AHHOTANIUSA
(B cBsi3M ¢ OrpaHUYEHHBIME pECypcaMy MepeBEICHBI TOLKO aHHOTAIUS U
nobaBneHue.)

I[aHHOe MNpEeAJIOKCHUC ONPCACIINIIO OBI YCii0BUs, B paMKaX KOTOPBIX MOTYT
TMEPEBO3UTHCA IO BO3AYXY ACTCKTOPLI HeﬁTpOHHOFO H3JIYyUCHHUA, COJACpKAIIUC
Tra3 KaTeropuu 2.3 IIpy HOpMAJIbHOM JaBJICHUU.

HeiictBusi DGP: B 1e1sx 00eTdeHNs IEPEBO3KH TETEKTOPOB HEHTPOHHOTO
M3Ty4YeHUs Ha TPY30BBIX BO3AYIIHBIX cyaax [pynme oskcmeproB DGP
Mpeajaraercsi COrjacuTbCsl €  MPEIUVIOKCHUSIMU, MPEACTABICHHBIMU B
0OaBIICHUN K HACTOSIIEMY pabodeMy TOKYMEHTY.

1. INTRODUCTION

1.1 Neutron detection is key component in nuclear arms interdiction. For example, Radiation
Portal Monitors (RPMs) for cargo screening (e.g. screening of freight containers being off loaded from a
cargo vessel in port areas) use a combination of gamma radiation and neutron radiation detectors for the
identification of highly enriched uranium and plutonium in warheads. In the words of one security expert,
they are deemed “an essential aspect of interdiction of radiological threats for homeland security purposes
since plutonium, a material used for nuclear weapons is a significant source of fission neutrons.”
Additional applications for neutron radiation detectors include nuclear reactor monitoring, neutron-based
cancer treatments, neutron spallation, non-destructive testing and health physics applications.

1.2 Neutron radiation detectors described in this proposal are hermetically sealed electron
tube devices that contain a non-pressurized gas that functions as the detection medium. Neutrons are not
directly ionizing and therefore cannot be detected directly; they must react with another medium to
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produce ionizing particles that can be detected. Boron trifluoride is used because the boron in the gas
provides target nuclei for the neutron conversion reaction. When a boron atom in the gas captures a
neutron emitted by an outside neutron source, the neutron radiation detector produces an electrical signal.
Boron trifluoride filled neutron radiation detectors have been in use in industrial, medical and scientific
applications for over seventy years. They have been shipped around the world without incident. With
more than 100,000 boron trifluoride sensors in service worldwide in the nuclear power and radiation
protection industries, there has never been an incident of a boron trifluoride leak in transport.

1.3 To prevent nuclear terrorism, it is essential that neutron radiation detection systems and
detector system components can be rapidly deployed worldwide. With boron trifluoride (UN 1008)
classified as a Division 2.3 (8), air transport is currently only permitted under approvals by the State of
Origin and State of the Operator in accordance with Special Provision A2. Such approvals have been
issued by the United States and Canada. Clarifying the applicable requirements for their transport aboard
cargo aircraft in the Technical Instructions would greatly facilitate deployment and in doing so would
improve worldwide responsiveness to the security threat posed by certain radioactive materials.

1.4 A number of safety features are incorporated in the neutron radiation detectors, the
component of radiation detection systems containing boron trifluoride, to provide for safe transport and
use:

a) the gas is non-pressurized with the pressure at the time of filling kept at 105kPa at
20°C or below (note that, while neutron radiation detectors are constructed differently
and are subject to far more stringent construction requirements, Division 2.3 gas
samples may be transported on cargo aircraft (Special Provision Al for passenger)
under UN 3169 at a pressure of 105 kPa or less);

b) the neutron radiation detector is extremely rugged;

c) the detection systems and neutron radiation detectors transported as components are
packaged with an absorbent material that is capable of absorbing all of the gas
contained in package. A study by a United States national laboratory shows the
absorbent material to be highly effective in absorbing the gas should it leak from the
electron tube under use or transport conditions; and

d) the neutron radiation detectors are hermetically sealed. Each unit is helium mass
spectrometer leak tested to 1 x 10" standard cc/sec leak tightness before filling. Note
that the operation of the neutron radiation detectors is dependent on their absolute
vacuum tightness.

1.5 An interpretation by the United States Department of Transportation authorizes neutron
radiation detectors containing not more than 1 gram of gas to be treated as not subject to the regulations
as dangerous goods. Approvals for transporting neutron radiation detectors and radiation detection
systems by cargo aircraft have been issued by both the United States Department of Transportation and
Transport Canada. Documents supporting these statements can be made available to the panel.

1.6 For purposes of the proposal:



-3- DGP/23-WP/17
a) Neutron radiation detector is a hermetically sealed electron tube device. It is a

transducer that turns neutron radiation into a measureable electric signal. It must be
powered by an electrical circuit to function; and

b) Radiation detection system is an apparatus that contains neutron radiation detectors
as components.
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U3MEHEHUSA K TEXHUYECKUM UHCTPYKHUAM

HPEJJIOXKEHME 1.

[IpumennTensHO K HanMeHoBaHUIO "bop Tpexdropucteiii" (OOH 1008) BKIFOUNTH B KOJOHKY 7
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tabmume 3.1 "Ilepeders omacHBIX Tpy30B" TIaBHI 2 YacTH 3 CeHabHOE TojiockeHne "AXX":
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MNPEJAJOKEHME 2.

Baectu HOBOC CJICOYIOUICC CICIUAaIbHOC ITOJIOKCHUC!

™

MhaBsa 3

CNEUUAIIbHbIE NMONOXEHUA

OOH

HeTekTopbl HENTPOHHOro n3ny4vyeHud, cogepXxatine HebonbLune Konuyectea ra3oobpasHoro
TpexdTopucToro 6opa npu HOpManbHOM [aBfeHMM B KommyecTBe Gonee 11 M cuctemMbl OBHapyeHus
u3nyyeHus, cogepxailive Takume OeTeKTOPbl HEWTPOHHOrO WM3MAy4eHUs B KayeCTBE KOMMOHEHTOB, MOryT
NepeBO3UTHLCHA Ha TPY30BbIX BO3AYLUHbIX Cydax B COOTBETCTBUM C NONOXEHUAMN HACTOSALNX TEXHUYECKNX

VHCTPYKLMIN 6E30THOCUTENbHO HanMyns ykasaHus "3anpeLleHo”, pacnonoXXeHHOro Mexay KonoHkamm 12 mn
13 Tabnuupl 3-1, Npu ycnoBuu, YTo:

a) [JaBleHve B KakOOM [ETEKTOPEe HEWTPOHHOro M3nyyYeHus He AormkHO npesblwatb 105 kla npu
Temnepatype 20° C;

b) ob6bem KaOoro AeTekTopa HEWNTPOHHOrO W3yn4yeHuss He [AO0IMKEH MpeBblllaTb 4 n, Tak YToObl
KONMYECTBO rasa He Morno npesbiwatb 12,8 r Ha getekTop. COBOKYMHbI 00beM OETEKTOPOB
HENTPOHHOIO M3Ny4YeHUs M3 pacyeTa Ha OAWH BHELUHMN YNaKOBOYHbIA KOMMMEKT WUIN _CUCTEMY
0obHapy)XeH1s M3NyYeHUs He OOMKeH npeBbiaTtb 16 n;




DGP/23-WP/17
Appendix

™

OOH

A-2

c)

Kaxabll OETEeKTOP HEWTPOHHOrO W3MyYeHWs [OMKeH NpeacTaBnsTb OocOOW CBapHyw meTan-

d)

JTINYECKYI KOHCTPYKLIMIO CO_CNasHHbLIMW MeTanokepammyeckmumm cbopkamy NpoxoaHoro tuna.
MwuH1manbHoe faBneHne paspbiBa Ans HUX AomkHO coctaenatb 1800 kMa;

KaXXabI _[OEeTEeKTOp HEWTPOHHOIO W3My4YeHWUs [OO/hKeH ObiTb yrMakoBaH B NPOMEXYTOYHbIN

e)

repMeTUYecKkn 3aKyrnopeHHOW NNacTMaccoBbIi BkNadblll ¢ abcopbupyouimM Matepuanom B
KONMMYECTBE, [J0CTAaTOYMHOM AN MOIMOLLEHNs BCEro  rasoBOro  COAEPXUMOro. J[leTekTopbl
HEWTPOHHOIO _WM3MNYYeHUs O0/KHbl _ObiTb _YMakoBaHbl B MPOYHbIE BHELUHWE YMNAaKOBOYHbIE
KOMMJIEKTbI, CMOCOOHbIE BblAepXaTb MCMbITAHUS Ha NageHve C BbicoThbl 1,2 M 06e3 yTeuku.
CucteMbl _0BGHAPYXEHUSI U3MYyYeHUsl, codepallune OeTeKTOpbl HEWTPOHHOrO U3MyYeHUs, Takke
OOMKHbI_BKMOYaTh abcopbupyolmnii Matepuan B KONWYecTBe, AOCTAaTOYHOM AN MNOrMoLeHNs
BCEr0 ra3oBOro CoOAEPKUMOro AeTEKTOPOB HENTPOHHOIO M3nyveHus. Abcopbupyolimin maTepuan
OOIMKEH, B 3aBUCUMOCTM OT KOHKPETHOro cryyas, 06knaabiBaTbCa NPOKNaAKoN UNn Npoknagkamu.
B aTmx cnyyasix, korga cuctema obHapyKeHUst U3nydYeHusi He obecneynmBaeT SKBMBANEHTHYIO
3aLUNTY AETEKTOPOB HEMTPOHHOIO N3NYYEHUS, OHN AOMKHbI BbiTh NOMELLEHbI B MPOYHbLIE BHELLHWE
YNaKOBOYHbIE KOMMIIEKTbI;

nepeBo3ka, BbIMNOMIHAEMas B COOTBETCTBUM C 3TUM CheumasnbHbiM MONOXEHUAM, AOOIKHA ObiTh

OoTpaXkeHa B JOKYMEHTE NepeBO3KMN OMNACHbIX rpy30B.

LeTekTopbl HENTPOHHOrO M3NnyyYeHus, cofepxawme He 6Gonee 1r TpexdTopuctoro 6Gopa, Bkntoyas

OETEKTOPbl C COEAVHEHUAMU N3 CTEKNONPUNOSA U CUCTEMbI OBHAPYKEHUSA U3NyYeHusl, codepallime Takme

OeTekTopbl (B Tex cnyyasx, koraa AeTEeKTOpbl HENTPOHHOIO M3NyYeHus yAOBNEeTBOPAIOT yKa3aHHbIM Bbllle

YCINOBMSAM W yNakoBaHbl B COOTBETCTBUU C HVMMMW), HE NOANAaAAKT NoA AeWCTBUE HACTOAWMX VHCTPYKLNIA,

6e30THoCUTENbHO Hannums B konoHkax 10—13 ykasaHus "3anpeLieHo".
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