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- 3asBuTenb — AKImoHepHOe 06mecTtBo «I° OCYyNapCTBEHHBI HAyYHBIH MEHTP -
Hai’IIHO-HCCJIeILOBaTeJIbCKHI‘fI HHCTUTYT aTOMHBIX peakTopoB» (AO «['HL] HUMAP»).

|
IlouroBelt anpec 3asBurens: 3amagHoe mocce, 1.9, r. IuMuTpOBIpaj,
YHPHHOBCKM 0011., Poccus, 433510.

Ceprudukar-paspenrenne seinan AO «['HI] HUMAP».

Hacrosimmit cepruduxar noarsepxmaer cooTBeTCTBIE KOHCTPYKIIUA UCTOYHHUKOB
raMMa-H3I1y deHus 3aKPBITEIX Ha OCHOBE PAJIMOHYKIHMIA CeleH-75 cornacHo pasmery 2
Cc p{illJZ[HOaKTHBHbIM CONCPKMMBIM ~ COTJIaCHO  pasfeny 3  TpeGoBanusm «IIpasmn
6é3§(macrlocm TIpH TPaHCTIOPTHPOBAHWH PATMOAKTHBHBIX MaTepuanos» (HII-053-16) u

<(H[‘J&BHJ'I 0e30macHoi MepeBO3KH PaaMOAKTHBHEIX MaTEPHATOBY (U3panme 2012 rona
(SSR-6), MAT'ATD, 2013) x PannoaKTUBHOMY MaTepHally ocoboro Biaa (PMOB).

1. OcHOBHOE Ha3HAYEHHE

VICTOYHUKM raMMa-M3IydeHHs 3aKphIThIC HA OCHOBE pamHOHYKIUOa ceieH-75
|
tina  I'C75M1  uw  CP  u3roTaBIMBAaOTCS 110 TeXHUYECKUM YCIJIOBUSIM

TV 95 2934-2008-JIV u npenHasHaueHbI 115 pazrorpaguIeckoro KOHTPOIsS KauecTsa
CBAPHBIX COCAMHEHUM NIPOMBILIEHHBIX U3/IE/IUH, a TAaKKe UIs JIPYTHX LIETIeH.
Paszpa6GoTunkom (mepaTeneM IIOIIHHHUKOB PKJI) KOHCTPYKUMH HCTOYHHKOB

FaMMa-U3JTy9€HHUs 3aKPBITHIX Ha OCHOBE PAMHOHYKIIUAA CENEH-75 M UX H3rOTOBHUTEIEM
asisercs AO «['HIL] HUMAP».

2. KoHCTpyKUHS HCTOYHHKA

Herounuku MPEACTaBIAIOT coboit ABYXKAICYyJIbHYIO T€PMETUYHYIO
KOHCTpYKUH0. OOIIuiA BUI HCTOYHHKOB IIPE/ICTABIIEH HA puc. 12,

Bo BHYTpeHHIOIO KalCyiTy, M3rOTOBIEHHYIO W3 CIUIaBa HA OCHOBE THTAHA MapKu
BTI-0 wmu Bamamus mapxku BHU-1 (BEM-1), momemaercs Tabnetka wu3
CIIPECCOBAHHOI'O METAIMYECKOTO MOpOIIKA CelieHa-74 WM B BUAE COENUHEHUS
ceneHu Banaaus VSe.

. BHyTpenHss kancyna ¢ celeHOBOM TaGaeTKoOM TFEPMETU3HUPYETCS U 00ydyaeTcs B
peakTope ¢ oOpasoBaHHMeM celeHa-75, mocie O0JIyueHHs: BHYTpEHHssS KaIcyia
now*eu.{ae’rcsl BO  BHEIIHIOIO  KalCyly M3 KOPPO3HOHHOCTOMKOM CTalM MapKu
12X18H10T, 3aTeM IpoBOAUTCS TepMeTH3AIHUS BHEIIHEI KaricyJibl.

I'epmeTnsanms BHYTpeHHeH KalCymbl OCYLIECTBISETCS JIA3€PHO  CBAPKOW,
FCpMETH3alMs BHEIIHeH KallCysbl — aproHOAYTOBOM CBapKOW CTAalMOHAPHOU yTroi
HEIUTaBAIMMCs 3/I€KTPOIOM O€3 IPUCaZIOTHOr0 MaTeprara.

HUctounuku T'C75M1 u CP  umeror MOIMGHUKALUK, OTIHYAOIIHECS
KOHCTPYKIIMOHHBIM HUCIIOIHEHHEM, pasMepaMy BHELIHEH KallCyNbl B aKTHBHOMN YacTH, a
TAKKe aKTUBHOCTBIO UCTOYHHUKA. BHEIIHAS Karicyia UMeeT HeCKOIBbKO MOJIUGbUKALIUI: ¢
XBOCTOBUKOM (JIByXCTOPOHHHM XBOCTOBHKOM ) pPa3Iu4YHON KOHUTypaLuu.

OcHoBHBIE apaMeTphl HCTOYHUKOB raMMa-u3y4eHus NIpUBeAeHBI B Ta0I. 1.

W |
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Tabmuua 1 — OcHoBHBIE ITapaMeTpbl U pa3MEPbl HCTOUHHKOB
Tun Pasmepsrl, Mm Makcumanbhas
MCTOYHHKA aKTHUBHOM YacTH aKTHBHOCTb, HE
HMCTOYHHEKA
auametp, D JuHa, L auamerp, d JUIMHA, | 6onee, bk (Kn)
CP16.10 7,15 19,5.03102
dP17.10 6,7 27,0.0310:2
CP18.10 7,15 23,5.03102
['C75M11.10 12 5305
[C75M12.10 20,4 : : 3,7-107(10)
['C75M13.10 6,0105 20,
['C75M14.10 27.07
C75M15.10 19.1
+0.2
CP16.20 7,15 ég’g"’ﬁm
CP17.20 6,7 235 0402
CP18.20 7,15 =
I'C75M11.20 12,3705 1,5 1,5 7,4-10'" (20)
I'C75M12.20 20.,
I'C75M13.20 6,070 20.;
I'C75M14.20 27.07
I'C75M15.20 19.1
+0.2
chigAo 7,15 19,5.0,3+g=2
CP17.40 76’175 gg’g‘oi{il
CP18.40 : =
I'C75M11.40 12.0370° 3 2 1,48-10'2 (40)
r'C75M12.40 20,
['C75M13.40 6,0105 20,
rC75M14.40 2707
I'C75M15.40 19,
CP16.90 7,15 19,5.0370-2
CP17.90 6,7 27,0.0,5102
CP18.90 7,15 23,5032
['C75M11.90 12.05%05 L1012 %)
'C75M12.90 20, %2 25 3,33:10%(50)
I'C75M13.90 6,070 20,
'C75M14.90 2707
I'C75M15.90 19.;
CP16.140 7,15 19,5.03%02
CP17.140 6,7 27,0.9,3*02
CP18.140 7,15 23,5037
rC75M11.140 123103 s .
rC75M12.140 20, 3 3 e
rC75M13.140 6,0+0:5 20,
'C75M14.140 2707
I'CG75M15.140 19

il V/
)VLL |

™
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Tum Pasmepet, Mm MakcumanesHas
HCTOYHHKA aKTHBHOM YyacTH AKTHBHOCTb, HE
MCTOYHUKA
auamerp, D JUTHHA, L anamerp, d JUIMHa, | 6osiee, Bk (Kn)
CP16.200 7,15 19,5.03*%2
CP17.200 6,7 27,0,3%02
CP18.200 7.15 23,5.05102
I'C75M11.200 1293705 |
I'C75M12.200 20.1 0 50 L=
['C75M13.200 6,003 20.1
I'C75M14.200 27.07
['C75M15.200 19,4

*) — TaK KaK aKTUBHOCTh HCTOYHHKOB MPEBBILIAET 3HATCHHE A | JUIs cellera-75 ux
NEPEBO3Ka JOJDKHA OCYIIECTBIATHCS B YIIAKOBKAX THIA B.

HasnaueHHBII CpOK CIryOBI HCTOYHUKOB — 5 JIeT.
3. PagnoakTuBHOE cogepKuMOoe
B xayecTBe akTHBHOMN 4acTH MCTOYHHMKOB MCIIOJIB3YeTCSI paJUOHYKIH] CelleH-75,

IOJIyYeHHBIA MyTeM OOJy4YeHHsS B pPeakTope KaICyJel ¢ CeleHOM-74 B 3]eMEHTapHOM

COCTOAHMM WM B (DOpME CeNeHHIa BaHANWs. SHAYEHHS MAKCHMAIbHOMN AKTHBHOCTH
JUIS KaXKIOTO TUIIa HCTOYHUKOB ITPUBEIEHHI B Ta6I. 1.

4. Ocobbie Mephbl mepea nepeBo3Koii

YPpoBeHb pPagHOaKTHBHOTO 3arpsI3HEHUS] TTOBEPXHOCTHM HCTOYHHKA HE JO/DKEH
OBITE Oostee 200 Bk.

| 5. O0ecneyenue KayecTBa

5.1. Pa3zpaboTka ¥ MPOU3BOACTBO HCTOYHUKOB raMMa-u3JIy4YeHUs 3aKpBITBIX HA
OCHOBC DpaJMOHYKIUAA CEIeH-75 O0eCleYnBaeTcsi B COOTBETCTBHH C «IIporpammoii
ofecrieyeHusi KadectBa MpPH  H3TOTOBJIECHHH PAaJMOHYKITHIHBIX HWCTOYHHUKOB U
npenapatos B AO «I'HLl HUUAP». ITOK-086-45-2017 (¢ usmeneHmem No 1,2 or
12.08.2020». AO «I'HI] HUMAP», 2017 r.

5.2. Ilporpamma obecrieuenus kayectsa [TOK-086-45-2017 (c m3menenuem Ne 1,2
oT 12.08.2020» paspaGoTaHa B COOTBETCTBHH ¢ TPeOOBaHUAMH K IpOrpamMMmam
o0ecCrieueH s Ka4ecTBa 1l 00bEKTOB HCIOb30BAHMS ATOMHO sHepruu HIT-090-11.

6. HopmaTusHbIe 0 pyKkoBoasimue JOKYMeHTbI

6.1. IlpaBuna  GesomacHocTH  mpu
matepuanos, HI1-053-16, Pocrexuanzop, 2016.

6.2. TpebGoBaHMs K TIporpaMMaM oGecCHeYeHHs KauecTBa L 00BEKTOB
MCIIONIB30BAaHUS ~ aTOMHOM  sHepruu, HIT-090-011, ®enepanbhas cayxba 1o
SKOJIOTHHECKOMY, TEXHOJIOTHIECKOMY ¥ aTOMHOMY Haa3opy, 2013.

TPAHCIIOPTUPOBAHUU  PaJUOAKTUBHBIX
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| 6.3. TOCTP 52241-2004 (UCO 2919:2012) «McTouHMKM HMOHH3MpPYIOLETo

U3JlyICHHUS PAHOHYKIUIHbIE 3aKpPhIThie. KIacchl IIPOYHOCTH M METOMbI HCIIBITaHME,
WIIK Usnatenserso cranmapros, 2004,

7. JoKyMeHTauusi, HA OCHOBAHHH KOTOpOii cocTaBiieH cepTuduKaT-
paspeuieHue

7.1. 3agBnenne AO «ATLl Pocatoma» Ha BbIZIa9y HOBOW pe/lakiuM cepTH(UKaTa-
paspemenust  RUS/6223/S-96(Rev.3)  mcx. No218-01/21-1328 ot 05.07.2021
(1m0 nosepennocta AO «I'HL HUMAP» ucx. Ne 64-1000/3729 or 06.04.2021).

7.2. DkcnepTHOe 3akmodenue AD 1995, AO «ATIL] Pocatomay, 2021 r.
8. O6umwue yciaoBus

8.1. Madopmanus o mepecMoTpax CepTU(HKaTa-pa3pelIeHuUs:

RUS/6223/S-96 IlepBuuHblii cepTHUKAT-paspeleHHe.
Beinan 18.11.2008, cpoxk neiictsus mo
18.11.2013.

RUS/6223/S-96(Rev.1) ITepecmoTp nepBuyHOrO ceprrduKara-

| paspemenus. Boinan 18.02.2011, cpok
nerctBus 10 18.02.2016.

RUS/6223/S-96(Rev.2) Ilepecmotp ceptudukara-paspenrenms.
Beiman 21.12.2011, cpok pefictBus 10
| 21.12.2016.
- RUS/6223/S-96(Rev.3) IlepecmoTp ceprudukara-paspemniennus.

Boinan 20.09.2016, cpoxk aeficTBus 10

20.09.2021.
LuS.Z. ITo BceM BormpocaM, CBS3aHHBIM C CepTU(HUKATOM-paspelIeHHEM, CIIeLYeT
obpaarscs:
Meln JlemapTaMeHT sIepHOM M paZHAIHOHHON 0€30MacHOCTH, OpraHM3aINK
TUEH3UOHHOH M paspeluuTenbHOM nestensHoctr ['ocynapeTBenHol KOPIIOpaLHH 110
atoMHoH osHepruu «Pocatom»: 119017, Mocksa, yi. b. Oppeiaka, 1. 24,
Ten. 8 (499) 949-29-27, daxc 8 (499) 949-23-05:
- B DesiepalbHyio CITy:KOy 10 9KOJIOrHYecKoMy, TEXHOJIOTHYECKOMY M aTOMHOMY
Hamsopy: 109147, Mocksa, yn. TaraHckas, . 34, Tem. 8(495)532-13-48,
daxc 8 (495) 532-13-46.
- AO «ATIl Pocaroma» (194292, Cankr-IlerepOypr, 3-uit Bepxuuii nep., 2,
Tei./pakc. 8 (812) 702-19-01 (ocHOBHOI), 8 (812) 591-52-30 (pe3epBHsiit)).
8.3. OpuupanbHEIME TOKyMEHTaMH ABIAIOTCS OPUTMHAT M KOIHH ceprudukara-
PaspeleHus, 3aBePeHHbBIE B YCTaHOBICHHOM IIOPS/IKE.
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a) Tun 'C75M11 (kancyna Ge3 XBOCTOBHKA)
1 2 4 3 5
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6) T 'C75M12 (XBOCTOBHK KaICyIts ¢ pe3b00ii)
1 2 4 3 3

AL |m

B) Turt I'C75M13 (XBOCTOBHK Karicysl ¢ JIONATKOM )

r) tan [C75M14 (XBocTOBHK Kamcyiis B Bue ABYCTOPOHHEH JIOIIATKH )
i

I 3
=
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A) T ['C75M15 (co chepuueckum XBOCTOBHKOM)

1 — Karncyna BHeIIHSS 4 — aKTHBHas 4acTh
2 — Karcyia BHyTPEHHSA 5 — XBOCTOBHK
3 — npobOka

Puc. 1. O6umii Bug ucrounwkos tuma TC75M1
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The Applicant is Research Institute of Nuclear Reactors, State Scientific Center,
Joint-Stock Company (RIAR JSC).

The Applicant's postal address: Zapadnoye Shosse, Bldg.9, Dimitrovgrad,
Ulyanovsk region, 433510, Russia.

This Certificate of Approval was issued for RIAR JSC.

This Certificate of Approval confirms that the design of Se-75 sealed gamma-ray
sources pursuant to Section 2 with the radioactive content pursuant to Section 3
complies with the requirements of “Safety Rules for the Transportation of Radioactive
Materials” (NP-053-16) and “Safety Regulations for Transportation of Radioactive

Materials” (2012 Edition (SSR-6) IAEA, Vienna, 2013) or special form Radioactive
Material (SRM).

1. Main purpose

Se-75 sealed gamma-ray sources of type GS75M1 and SR are produced in
compliance with technical specifications Spec. TU 95 2934-2008-LU and are intended
for radiographic testing of welded joints quality in manufactured products, as well as
for other purposes.

RIAR JSC is the developer (the owner of the original design documentation) of
Se-75 sealed gamma-ray sources and their manufacturer.

2. Radioactive source design

Sources represent a sealed double capsule. A general appearance of the sources is
shown in Fig. 1+2 below.

The inner capsule made of titanium alloy (Grade VT1-0) or vanadium (Grade
VNI-1 (VNM-1)) contains pressed metal powder Se-74 in the form of a pellet or
vanadium selenide VSe.

The inner capsule with the pressed selenium powder is made sealed and placed
under irradiation in the reactor to produce selenium-75, and after irradiation the inner
capsule is inserted into the outer capsule made of corrosion-resistant steel 12X18H10T,
then the outer capsule is made sealed by welding.

The inner capsule is sealed by laser welding; the outer capsule is sealed by
non-consumable electrode argon-arc welding with a fixed arc without filler material.

The sources with GS75M1 and SR type capsules have modifications which differ
in design, external capsule and active core material dimensions as well as source
activity. The outer capsule has several modifications: with a tailpiece (dual-side
tailpiece) of different designs.

The main specifications of the gamma ray sources are given in Table 1 below.
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Table 1. Main Technical Specifications and Sizes of the Sources(to be
continued)
SiZGS, mm Maximum
Source type Source Active core activity, no
Diameter, D length, L diameter, d length, 1 higher than, Bq
(Ci)
SR 16.10 7.15 19.5,037022 1 1 3.7-10" (10)
SR 17.10 6.7 7.0.0579223.
SR 18.10 7.15 5.03"%°
GS75M 11.10 6.0*05 12,502
GS75M 12.10 20.1
GS75M 13.10 204
GS75M 14.10 2707
GS75M 15.10 194
SR 16.20 7.15 19.5.9302 1.5 1.5 7.4 10" (20)
SR 17.20 6.7 27.0.03%02
SR 18.20 7.15 235057
GS75M 11.20 6.0%0° 12,930
GS75M 12.20 20.
GS75M 13.20 20.,
GS75M 14.20 2707
GS75M 15.20 194
SR 16.40 7.15 19.505*02, 2 2 1.48-10"%(40)
SR 17.40 6.7 27.0302
SR 18.40 7.15 235.03%02
GS 75M 11.40 6.0705 12,930
GS 75M 12.40 201
GS 75M 13.40 20
GS 75M 14.40 2707
GS 75M15.40 19,
SR16.90 7.15 19.505%02, 2.5 2.5 3.3310'%(90)*
SR17.90 6.7 27.03"02
SR18.90 7.15 23.503%02
GS 75M 11.90 6.0705 12,4305
GS 75M12.90 20,
GS 7BM13.90 20,1
GS 75M 14.90 2707
GS 75M15.90 19,4
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Table 1. Continued
GS 75M11.140 6.0795 1205705 3 3 5.18
GS 75M12.140 201 10'2(140)*
GS 73M13.140 204
GS 75M14.140 2707
GS 75M15.140 19
SR16.200 7.15 19.5.0592, 35 35 7.4 10'2(200)*
SR17.200 6.7 27.0.93%02
SR18.200 7.15 23.503702
GS 75M11.200 6.070° 12,9308
GS 75M12.200 20.1
GS 73M13.200 204
GS 75M14.200 2707
GS 75M15.200 19

*) - As the activity of the radioactive sources exceeds the Ai value for Se-75,

they should be transported in Type B packages.
Intended lifetime of sources is 5 years.

3. Radioactive content

Radionuclide Se-75, produced by irradiation of selenium-74 in a target capsule in
an elemental state or in the form of vanadium selenide, is used as the active core material
of the sources. Maximum activity values for each type of sources are given in Table 1

above.

4. Special measures to be taken prior to shipment

The surface radioactive contamination of the source shall not exceed 200 Bqg.

5. Quality assurance

5.1. Se-75 sealed gamma ray sources are developed and produced in accordance
with the “Quality Assurance Program (POK) for production of radionuclide sources and
radiochemicals at RIAR JSC . POC-086-45-2017 (with Modifications No.1, 2 dated 12

August 2020)”. JSC “SSC RIAR”, 2017.
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5.2. Quality Assurance Programme POK-086-45-2017 ( with modifications No. 1, 2

dated 12 August 2020) has been worked out in compliance with the requirements for
quality assurance programs for nuclear facilities NP-090-11.

6. Statuary and regulatory documents

6.1. Safety Regulations in Transportation of Radioactive Material, NP-053-16,

Federal Agency for Ecological, Technological and Nuclear Supervision (Rostekhnadzor),
2016.

6.2. Requirements to quality assurance programs of nuclear facilities

NP-090-11, Federal Agency for Ecological, Technological and Nuclear Supervision
(Rostekhnadzor), 2013.

6.3. GOSTR 52241-2004 (1SO 2919:2012) “Sealed radioactive sources. Strength
categories and test methods”, IPK Publishing House of Standards, 2004.
7. Documents for issuing the Certificate of Approval

7.1. Application from Emergency Technical Center of Rosatom for issuing a new
revision of Certificate of Approval RUS/6223/S-96(Rev.3) Ref. No. 218-01/21-1328 dated

5 July 2021 (by virtue of Letter of Attorney from RIAR JSC Ref. No. 64-1000/3729 dated 6
April 2021.

7.2. Expert Review Report AE 1995, Emergency Technical Center, ROSATOM,
2021,

8. General
8.1. Information concerning the revision of this Certificate of Approval:

RUS/6223/S-96 Primary Certificate of Approval. It was issued on
18 November 2008, valid until 18 November
2013.

RUS/6223/S-96(Rev. 1) Revision of the primary Certificate of Approval. It
was issued on 18 February 2011, valid until 18
February 2016.

RUS/6223/S-96(Rev.2) Revision of the Certificate of Approval. It was

issued on 21 December 2011, valid until 21
December 2016.
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RUS/6223/S-96(Rev.3) Revision of the Certificate of Approval. It
was issued on 20 September 2016, valid until
20 September 2021.

8.2. All the inquiries regarding the Certificate of Approval shall be addressed to:

- Department of Nuclear and Radiation Safety, Licensing and Approval Activities
under Rosatom State Atomic Energy Corporation: 24 Bolshaya Ordynka St., Moscow
119017; Tel. (499) 949-29-27; Fax (499) 949-23-05;

- Federal Agency for Ecological, Technological and Nuclear Supervision
(Rostekhnadzor): 34 Taganskaya St., Moscow 109147; Tel. (495) 532-13-48, Fax (495)
532-13-46.

- to ROSATOM Emergency Technical Center JSC (194292, St.Petersburg, 3
Verkhnyj pereulok -liter A, Tel./Fax: 8 (812) 702-19-01 (main), 8 (812) 591-52-30 (
backup).

8.3. Official documents are the original and copies of the Certificate of Approval
notarized in the prescribed manner.
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Figure 1. Main view of GS75M1 sources.
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Figure 2. Main view of SR16, SR17 and SR18 sources.



