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«ROSATOM» STATE NUCLEAR ENERGY CORPORATION

CERTIFICATE OF APPROVAL
for Special Form Radioactive Material
SOURCES BASED ON COBALT-60 RADIONUCLIDE OF GC60M3 TYPE

RUS/6322/5-96 (Rev. 2)

“Rosatom” State Nuclear Energy Corporation as the State Competent
Authority of the Russian Federation on nuclear and radiation safety in transport of
nuclear materials, radioactive substances and products made of them, based on Expert
review report No. AE 1576 certifies that sealed gamma sources based on Cobalt-60 of
the GC60M3 type specified in Section 3 of the given Certificate of Approval comply
with the requirements of “Safety Regulations for Transport of Radioactive Materials”
(NP-053-16), GOST R 50629-93 “SPECIAL FORM RADIOACTIVE MATERIAL.
General Technical Requirements and Testing Procedures”, “Regulations for Safe
Transport of Radioactive Materials” (Edition 2012, SSR-6, IAEA, 2013) imposed on

the special form radioactive material.

The Certificate of Approval is granted to JSC “State Scientific Center —
Research Institute of Atomic Reactors”.

The Certificate of Approval is valid from 25.09.2017 till 25.09.2022.

Competent Authority Deputy Director General
Identification Mark

RUS/6322/S-96T (Rev. 2) I.M. Kamenskikh
«__ 25 » September__ 2017



RUS/6322/S-96 (Rev. 2)
p. 2/7

1. Main Purpose

Sealed gamma sources based on Cobalt-60 radionuclide of the GC60M3 type
manufactured in compliance with a set of design documentation 3H.2243.000.00
and Specifications TU 95 2320-2012 are designed for defectoscopes and computer
tomographs used for radiographic control of product and material quality and comply

with the requirements specified for radioactive material of special form.
2. GC60M3 Design

The GC60M3-type sources (see Figure 1) represent a sealed capsule made of
corrosion resistant steel, metal Cobalt-60 irradiated in the neutron flux is placed
inside the capsule.

Source capsules are made in different modifications shown in Table 1 and
Figureldepending on the source size and design: one of them doesn’t have a tail
piece, while the other three different design options have a tail piece to be
connected to the defectoscope transporting device.

Table 1. Source modifications

Modification Capsule tail piece design
GC60M311 without tail piece
GC60M321

GC60M312 threaded
GC60M322

GC60M313 spade-shaped
GC60M323

GC60M325

GC60M314 protruded
GC60M324

GC60M315
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GC60M3 type source design
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The capsule is sealed using argon-arc welding by means of melting off the capsule end
with a plug.

The capsule material - 12Cr18Ni10Ti steel according to GOST 5632-72.

The core material — metal cobalt of grade KO according to GOST 123-98 (or of any

other grade purer in its chemical composition) irradiated in the neutron flux.

3. GC60M3 sources specifications
The main specifications of the GC60M3 sources of different modifications are
given in Table 2.

Table 2. Main specifications of the GC60M3 sources

Overall dimensions, mm Equivalent activity,

Source type source core Bq (Ci), no more
GC60M311.211 11,0+0,5
GC60M312.211 18,540,5 u
GC60M313.211 18,5+0,5 15 LS 137107(37)
GC60M314.211 16,0+0,5
GC60M311.511 11,0+0,5
GC60M312.511 18,540,5 "
GC60M313.511 18,5+0,5 20 20 274107 (7.4)
GC60M314.511 16,0+0,5
GC60M311.112 11,0+0,5
GC60M312.112 w05 | 18,5405 "
ceeoMsz.112 | 8077 | 1g5igs | 20 25 | 54810 (14,8)
GC60M314.112 16,040,5
GC60M311.212 11,0+0,5
GC60M312.212 18,5+0,5 12
CCEOM3I3 212 l5ei0s | 30 3,0 2,32-102 (62,8)
GC60M314.212 16,0+0.5
GC60M311.312 11,0+0,5
GC60M312.312 18,5+0,5 12
CCEOM3I3 312 l5ei0s | 35 3,5 3,7-10%2 (100,0)
GC60M314.312 16,0+0,5
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GC60M311.412 11,0+0,5
GC60M312.412 18,5+0,5 12
GC60M313.412 185405 | *0 4.0 5,5510 (150)
GC60M314.412 16,0+0,5

GC60M315 7,01015 18,005 51 54 9,25-10%2 (250)
GC60M321.212 15,0+0,5
GC60M322.212 w05 | 22,5405 "
GC60M323.212 10,0 22540 5 3,0 3,0 2,32:10*“ (62,8)
GC60M324.212 20,0+0,5
GC60M321.412 15,0+0,5
GC60M322.412 22,5+0,5 12
CCEOM323 412 rres0s | 40 4,0 5,55-10%2 (150)
GC60M324.412 20,0+0,5
GC60M321.812 15,0+0,5
GC60M322.812 w05 | 22,5405 .
GC60M323.812 10,0 22540 5 5,0 50 9,64-10*“ (260,6)
GC60M324.812 20,0+0,5
GC60M321.113 15,0+0,5
GC60M322.113 22,5+0,5 13
GC60M323.113 225405 | °0 6,0 1,66-10* (450)
GC60M324.113 20,0+0,5

GC60M325 10,0%%15 | 18,0.9,703 7,1 8,3 1,85-10% (500,0)

Notes: 1. Equivalent activity is a calculated value;

2. Dimensions of the core are reference values;

3. Sources with other activity values can be manufactured at the
Customer's request; however, they should not exceed the values given in the
Table 2.

The GC60M3 sources comply with strength grades according to GOST R 52241-
2004 (classification according to 1SO 2919: 1999): C(E) 65546.

The designed service life of the GC60M3 sources is 15 years.
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4. Safety Measures
Transportation and storage of the GC60M3 sources must be carried out in
accordance with the current “Radiation Safety Standards” (NRB-99/2009), “General
Sanitary Regulations for Radiation Safety Assurance” (OSPORB — 99/2010), “Safety
Rules in Transport of Radioactive Materials” (NP-053-16), “Regulations for Safe
Transport of Radioactive Materials” (Edition 2012, SSR-6, IAEA, 2013).

Loss of the source tightness resulting in an increased surface contamination
above the established level of 200 Bq and release of radionuclides into the
environment is considered as an emergency.

Subsequent steps must be taken in accordance with Section 6 of OSPORB-
99/2010, and “Rules of Investigation and Accounting of Violations during Use and
Decommissioning of radiation sources, storage facilities of radioactive substances and

radioactive waste and radioactive substances and waste management” (NP-014-16).
All inquiries related to this Certificate of Approval shall be directed to the

Department for Nuclear and Radiation Safety, Organization of Licensing and
Approval Activities of “Rosatom” State Nuclear Energy Corporation (119017,
Moscow, ul. B. Ordynka, 24, phone: 8-(499) 949-48-28, 949-29-27) or to FSUE
“ATC SPb” (194292, St.-Petersburg, 3-d Verkhny per., 2; phone/fax: 8-(812)-702-
19-01(main), 8-(812)-591-52-30 (reserve)).
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Only registered copies of the certificate of approval are in force authenticated by
the seal of FSUE “ATC SPb” or the Department for Nuclear and Radiation Safety,

Licensing Procedures of “Rosatom” State Nuclear Energy Corporation.

Deputy Head of the Federal Service for Deputy Director of Nuclear and Radiation
Environmental, Technological, and Safety Department, Organization for
Nuclear Supervision Licensing and Authorization Activities of
: A.V. Ferapontov Rosatom State Nuclear Energy Corporation
(signature) E.N. Glukhikh
« 21 » 08 2017 (signature)
« 23  » 08 2017

Director General of

FSUE ATC SPb

A.l. Sorokin
(signature)
« 17 _» 08 2017

C pycckoro si3bpIKa Ha aHTJIMMCKUI ITepeBena BEPHO
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TOCYJIAPCTBEHHAS KOPIIOPALIUSA 11O ATOMHOM YHEPTUH
«POCATOM»

CEPTU®UKAT-PAPELIEHUE
Ha palvOaKTHBHBIN MaTepHal 0coboro Bua
ucroynukos 'K60M3 na ocnoge kobanbT-60

RUS/6322/S-96 (Rev. 2)

[ocyapcTBeHHas KOPHOpaius 110 aTOMHOH sHepruu «Pocatom», ABISACH
["ocynapcTBEHHBIM KOMIIETEHTHBIM OPraHoM Poccuiickoit denepanuu no sAepHOi
M paguanuoHHoll 0e30macHOCTH MpM [epeBO3Kax sAepPHBIX Marepuallos,
PaIMOAKTHBHEIX BEIIECTB M H3/eJHH M3 HHUX, Ha OCHOBaHMH ODKCIIEPTHOIO
sakimogenus AD 1576 yaocToBepsier, 4T0 HCTOYHMKH TaMMa-H3Iy4eHHs 3aKpBIThIC
'K60M3 Ha ocHOBe pamHOHYKIHAa KobaneT-60, XapakTepHCTHKH KOTOPbLIX
TIpHBe[eHbl B pasiene 3 HACTOAIIEro cepru(ukara-pasperlieHus, COOTBETCTBYIOT
TpebopanuaM «[IpaBun 6e30MacHOCTH NPHU TPAHCIOPTHPOBAHMHM PAAUOAKTHBHBEIX
marepuanosy (HI1-053-16), TOCT P 50629-93 «PainoakTHBHOE BELLECTBO
ocoboro Bupa. O6Imue TeXHWYeckHe TpeOOBaHHA M METOIbl HCILITAHHIN,
«[Tpagun GezonacHoOi MNepeBO3KH PAaTMOAKTUBHBIX MAaTEpHANOB) (M3nanue
2012 rona (SSR-6), MAI'ATD, 2013), npenbsBiseMbiM K PpalHOaKTHBHOMY

MaTepHanmy ocoboro Buja.

Cepruduxar-paspelieHne BbIJIaH AKIIUOHEPHOMY 0011leCTBY
«locymapcTBeHHBI Hay4HBIH LEHTP — HayuHo-Uccne1oBaTeIbCKUiH MHCTHTYT

aATOMHBIX PEaKTOPOB».

Cpok neifcTays cepTuHKaTa-paspelleHns YCTAHABIHBACTCS C A5 .09.2017
mo /5.09.2022.

Ono3HaBaTeNnbHbIA 3HAK,
MPHCBOEHHBIH KOMIIETEHTHBIM OPraHOM

RUS/6322/S-96 (Rev. 2)
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Konerpykuus ucrounnkon I'K60M3

'K60M325 I'K60M315

1 — karicyna MCTOYHHKA
2 — npobka
3 — aKTMBHBIH CepJIeYHHK

Pucynok 1
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1. OcHOBHOE HA3HAYEHHEe

VCTOYHHKH  ramMa-u3iydeHusi 3akpeitele  ['K60M3 — Ha  ocHOBE
panuonykiauaa KkobanbT-60, H3rOTOBICHHBIC MO KOMIUIEKTY KOHCTPYKTOPCKOH
nokymenTauuu 3H.2243.000.00 cormacuo TV 95 2320-2012 , mpenHa3HaYeHHEIE
IS KOMIUIEKTAUMH  1e(EeKTOCKONOB M KOMIIBIOTEPHBIX — TOMOrpagos,
MCIIONB3yeMbIX JUIS  pamuorpaduyeckoro KOHTPONS KadecTBa H3lenvid u
MaTepHajoB, COOTBETCTBYIOT TpeOOBaHUAM, NPEABIBIIEMBIM K paJHOakTHBHOMY

MatepHaity ocoboro Buja.

2. Onucanue koucrpykunn '’K60M3

Uctounnkun ['K60M3 mpencrapisoT coboif  repMeTHYHYIO —Karcydy,
M3TOTOBNIEHHYIO M3 KOPPO3HMOHHO-CTOMKOH CTaiH, BHYTPH KOTOPOH IOMelleH
06ITydeHHBIH B HEHTPOHHOM OTOKe MeTaudeckuii ko6ansT-60.

Kancynsl MCTOYHHKA  BBINOJNHEHBl B PasjIM4YHBIX  MOJHQHKAIMIX,
npuBeJeHHbIX B Tabn. 1 ¥ Ha puc. 1, no pasmepam HMCTOYHHMKA — H
KOHCTPYKI[HOHHOMY MCIIOTHEHHIO: 0€3 XBOCTOBHKA M C XBOCTOBUKAMH Pa3IUHBIX
KOH(UTYpaluit il TOJCOeNUHEHUs] K TPAHCHOPTHPYIOLIEMY —YCTPOHCTBY

nedexTocKona.

Tabnuma 1 — Moauduxauy HCTOYHHKOB

Mopuduxarus By XBOCTOBHKA KarCyJibl
'K60M311
bes xBocTOBHKA

I'K60M321
'K60M312

PeznboBoit
I'K60M322
I'K60M313
I'K60M323 JlonaTkoii
I'K60M325
['[K60M314
'K60M324 B Bujie c(hepryuecKoro BhICTYIIA
I'K60M315

f/JTf/ .
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Karcyna repMeTH3dpyeTcs aproHojyroBO¥ CBapKOH IyTeM OIlIaBIeHHA
TOpIIA KarcyJibl ¢ MPOOKO.
Marepuan Kancysi - crans Mapku 12X18H10T no 'OCT 5632-72.

MarepHas aKTHBHOM YacTH — 0OJIy4eHHBIH B HEHTPOHHOM TTOTOKE KOoOaNbT
metaumdeckuii Mapkd KO mo 'OCT 123-98 (uiu jpyro# mMapku, Gosiee 4HCTOH

110 XUMH9YECKOMY COCTaBY).
3. TexHHYeCKHe XAPAKTEPHCTHKH HeTOYHHKOB THa TK60M3

OcHoBHBle rapamMeTpsl ncTo4HUKoB ['K60M3 pa3znuyHbIX THIIOB PUBEACHBI

B TabO. 2.
Tab6muna 2 — OcHoBHEIe TapameTpbl HcTouHUKOB 'K60M3
["aGapuTHBIE pazMephbl, MM 3HaueHue
AKTHUBHOI'O 9KBHUBAJICHTHOM
MCTOYHHKA
Tum ucToyHMKA cepAe4YHHKA aKTUBHOCTH, HE
5 L 4 l bonee,
bx (Kn)
['K60M311.211 11,0+0,5
+

I'K60M312.211 18,5+0,5 15 15 137.10" (3.7)
'K60M313.211 18,5+0,5
'K60M314.211 16,010,5
I'K60M311.511 11,0£0,5
' ; ,540,5

'K60M312.511 18,5 2.0 2.0 2,74-10" (7,4)
['K60M313.511 18,540,5
I'K60M314.511 16,0+0,5
I'K60M311.112 11,0+0,5
12.112 +0,5

iy o 6,07 18,520 2,5 2,5 5,48:10"" (14,8)
I'K60M313.112 18,50,5
I'K60M314.112 16,0+0,5
I'K60M311.212 11,0£0,5

2.212 &

e 18402 3,0 3,0 2,32:10" (62,8)
'K60M313.212 18,5+0,5
I'K60M314.212 16,0+0,5
['K60M311.312 11,0£0,5
I'K60 , 18,5+0,5

M312.312 S 3,5 3,5 3,7:10'% (100,0)
['K60M313.312 18,5+0,5
'K60M314.312 16,0+£0,5

& #v
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["abapuTHEIE pa3MepEl, MM 3HaqeHue
AKTHBHOTO YKBHBAJIEHTHOH
Tun ncrovyHuka bk CepleIHUKA AKTHBHOCTH, HE
bosee,
D L d 1 Bk (Kn)
'K60M311.412 11,0£0,5
I'K60M312.412 18,5+£0,5 4,0 4.0 5,55_1012 (150)
I'K60M313.412 18,5+0,5
I'K60M314.412 16,0£0,5
I'K60M315 T 18,0.05 5,1 5,4 9,25-10" (250)
I'K60M321.212 15,0+0,5
TK60M322.212 22,540,5 5 i 53210 (62.8)
I'K60M323.212 22,5+0,5
I'K60M324.212 20,0+0,5
'K60M321.412 15,0£0,5
I'K60M322.412 22,5405 4.0 40 5.55.10" (150)
['K60M323.412 22,5£0.5
K60M324412 | o o5 | 20,0405
I'K60M321.812 ’ 15,0+0,5
TK60M322.812 22,5+0,5 T 50 | 964102 (2606
I'K60M323.812 22,5+0,5
I'K60M324.812 20,0£0,5
'K60M321.113 15,0£0,5
IK60M322.113 22,540,5 T &b 1.66:10" (450)
I'K60M323.113 22,540,5
I'K60M324.113 20,0£0,5
I'K60M325 10,01 | 18,04, | 7,1 8,3 1,85:10" (500,0)
IIpumeuanus:

1. DKBUBaJIEHTHAs] AKTUBHOCTE — BeJIMYKMHA pacyeTHasl.

2. Pasmepnl aKTUBHOTO UCTOYHHKA — 3HAYEHHUS CIIPABOYHEIE.

3. Tlo TpebGoBaHMiO 3aKa34yvKka MOTYT OBITE HM3TOTOBJIEHBI HCTOYHHMKH C

IPYTHEMH 3HAauEHHSAMU aKTUBHOCTH, HO B TpelleiaX, yKa3aHHbIX B Ta01. 2.

HeTouHHKH

HasnaueHHBI# cpok city»6bl HeTouHHKOB THra 'K60M3 — 15 ner.

['K60M3

COOTBETCTBYIOT
TOCT P 52241-2004 (xnaccudukauus o UC0O-2919:1999): C (E)65546.

Kjlaccam

MPOYHOCTH 110

( Iz /
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4. Ykazannsa mep 6e30nacHOCTH

PaGotel ¢ ucroyHukamu [K60M3 npu TpaHCIOPTHPOBaHHHM H XpaHCHHH
JOTKHEL TIPOBOJINTECA ¢ cobmopennem «Hopm pagualuoHHOW 0e301acHOCTHY
(HPB-99/2009), «OCHOBHBIX CaHMTAPHBIX MpaBuil obecredeHHs paaualiOHHOH
Ge30MmacHOCTHY (OCITOPB-99/2010), «IIpasuin 6e30MacHOCTH npH
TPaHCIIOPTHPOBAHHM PaJHOAKTUBHBIX MaTepHasloBy (HIT-053-16), «IIpaBun
Ge30MacHOi TepeBO3KM  pajMoakTHBHBIX Matepuanos» (Msmanue 2012 roxa
(SSR-6), MAT'ATO, 2013).

ABapuiiHO#l cuTyauuel CcuMTaeTCs TOTepsA TEpMETHYHOCTH KallCyJIbl,
MpUBOAAIAs K YBEIHYEHWIO €€ IIOBEPXHOCTHOH 3arpA3HEHHOCTH  CBEPX
ycraHoBieHHoro ypoeHs — 200 bk u nonajaHuio paJjHOHYKIAIOB B OKPYXKAIOILy0
cpeny.

JlanbHeiiue AefcTBHS — B COOTBETCTBHHU C pasjenom 6 OCIIOPB-99/2010
u «[IpaBunaMu pacciegoBaHMs U y4eTa HapyIIeHHH NPy SKCILUTyaTallii B BBIBOJIE
W3  OKCIUTyaTAlldM  paJMallOHHBIX  MCTOYHHMKOB,  TNYHKTOB  XpaHEHHA
PAIMOAKTHBHBIX BEIIECTB M PaJHOAKTHBHBIX OTXOLOB M OOpalleHHH ¢

paJHoOaKTHBHBIMH BEIECTBAMH M PAJIHOAKTHBHBEIMH OTXOLaMH» (HI1-014-16).

[To BceM BOMpocaM, CBSA3aHHBIM C CEPTH(HKATOM-PaspelleHHEM, ClIelyeT
obpamarecs B JlemapTameHT SOEPHOH M panualMOHHON  O€3011acHOCTH,
OpraHM3alMHK JUIEH3NOHHON | Pa3peIIuTeNbHOM AesTebHOCTH I 0CYJapCTBEHHOH
KopropaluyM 1o  aromHoi  oHepruu  «Pocatom» (119017,  Mocksa,
yi. B. Opnpinka, 24; ten. 8 (499) 949-48-28, 949-29-27) unu B PI'VII ATLL CII6
(194292, Cankr-Tletep6ypr, 3-uii Bepxuuii nep., 2; ten./daxe. 8 (812) 702-19-01
(ocHoBHOI), 8 (812) 591-52-30 (pe3epBHEIH)).
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JleHCTBHTENbHBI TONBKO YUTeHHEIE KOTHMH cepTHHKATa-paspemeHns ¢ NoATHHHOH
nevarpio ®IYIT ATLL CI16 wiu [lenapraMenTa sACPHOH M paguaunuoHHON Ge30macHOCTH,
OpraHd3ailiy JIMIEH3HOHHOA H paspeIIuTENLHOH IeATeIbHOCTH IocyiapecTBEHHOH KOPITOpALHH

110 aToMHO# 3Hepru «PocaTom».

3amMecTHTelb PYKOBOIUTENIS o Jlupekrop lenapramenta sjiepHoi

MenepaibHON cyxObl 110 W pafualMOHHON 0e30MacHOCTH,

9KOJIOTHYECKOMY, OpraHu3aliH JHIeH3HOHHO! H

TEXHOJIOTUIECKOMY U aTOMHOMY pa3peluTebHON IesATeIBHOCTH

HAaN30py I"ocynmapcTBeHHONM KOpIIOpaluiH
o = % IO ATOMHOH SHEPrUH «PocaTom»
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