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OtHocHO: MHIuMKaTUBHO MpemyiokeHue Mo mna3zapHa koHcydaTtamus Ne43998 3a ,JloctaBka Ha

paZoaKTUBHU U3TOYHHUIIM 32 KaTUOpUpaHe Ha raMa CIEKTPOMETpHUYHa arnapaTypa‘

HaumenoBanue Ha yyactHuka: EMTEKC MHXEHEPUHI" EOO/I, EV1K202441999, 1309 Codus,
oyn. An. Crabonuiicku 205, 610k b, oduc 303, ynpasuren — Enenka Konepa, mpencrasisiBaHO OT
Pycu MBaHOB - MBJIHOMOIIHUK

VBaxkaemu r-H 'ocrioza,

BbB Bpb3Kka ¢ nazapna koncynrtanus Ne43998 3a ,,J/loctaBka Ha paJuOAKTUBHU U3TOUYHHULIM 32
Kanmubpupane Ha rama crieKTpoMeTpHUYHA araparypa‘, mOoTBbPK1aBaMe Bb3MOXKHOCTTA J1a TOCTaBUM
W3/IeNINEATa, KaTo C yIOBOJICTBUE IIPEIOCTAaBIME Ha BAIIETO BHUMAHUE CJIEIHOTO UH/IUKATUBHO
IIpeJIJI0KEHHE:

No | ID THDCEHO 060 BaHe OnuncaHue 1 TeXHNYeCKM Xxapaktepnctnkn Ha | M. | K- Ep. Liena CToMHocT,
- P PyA npeasiaraHoTo nsgenuve ea. | BO A nB 6e3 AAC
MN3TOYHMK . L
- - + -
1 | 10992 | pagmoakTmeeH gggi; Eu-152 + Am-241 with total activity 6p |1 7 408 7 408
etanoHeH SNK_EU g
MN3TOUYHUK . . . .
5 I — gggi;x - mix of nuclides with total activity 6p |1 11 110 11110
etanoHeH SNK_MIX g
EG1X-10-Eu-152, aktnBHocT 70kBq,
TouKoB eranoex NaacTMacoB AUCK C AuameTbp 25 mm n
3 PaAMoaKTMBER nebennHa 3 mm, Ceptndukar cnopeg, 1SO C bp |3 1710 >131
N3TOYHUK
12133 - BanuaHocT 3r.
23 649

Mpoussoauten: EUROSTANDART-CZ, Yexus

Cpok 3a nocraBka: 60 kaneHaapHU THU

I'apanums: 36 Mecena ot jarara Ha IOCTaBKa

Ycaosus Ha nocraBka: DDP AEILL Kosnonyii, cerimacHo Incoterms 2010

e "‘ )

Ceprtudukar 3a 6€30MacHOCT U Ip.
Ipunoxenus:

1. Ceprudukat 1 TeXHHUUECKA HH(POPMALIHS

C yBaxenue, Pycu BaHoB,
Hupexrop Ha Emtexc Unxenepunr EOO/{
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v. Czech Metrology Institute

Okruzni 31, 638 00 Brno, Czech Republic
phone +420 545 656 111

www.cmi.cz

Workplace: Regional Inspectorate Prague, Radiova 1136/3, 102 00 Praha 10
Department of Radionuclide Standards Production, Radiova 1288/1a
phone +420 266 020 497

CERTIFICATE
of the measurement standard of activity

Certificate No.: 1035 -SE -40211-18  Type: CBSS2 Serial No.: 030418-1680029

Half life Activity
Radionuclide days kBq
Am-241 158004 (219) 4,695 (52)
Cd-109 461,9 (4) 15,18 (20)
Ce-139 137,64 (2) 0,9647 (106)
Co-57 271,80 (5) 0,9110 (182)
Co-60 1925,2 (3) 2,357 (28)
Cs-137 10976 (29) 2470 (32)
Sn-113 115,09 (3) 3414 (48)
Sr-85 64,850 (7) 3,788 (46)
Y-88 106,63 (2) 6,228 (75)
Cr-51 27,704 (4) 20,28 (22)
Mass: 980,0(1) g Density: 0,98 (1) g/cm3 Volume: 1000 (10) ¢m3
Radionuclide impurities: gamma <0,1 %
Reference date: 30.4.2018 Homogeneity: <1 %

Description:

Radioactive material is homogeneously dispersed in silicone resin and filled into a plastic container.
Compasition of the matrix: C - 0,324 H-0,0816 O-0,216 Si- 0,379 (mass fraction).

Metrological traceability:

Declared activities are traceable to the Czech National Standard of Activity of Radionuclides

(ECM 440-1/97-002).

Note:

As the criterion of homogencity, standard deviation of the activity value of 1 emAN3 alament was chosen
(n=10), The volume is calculated from the mass and the density.

Date of the cerlificale issue: 18.4.2018 Certificate validity: 3 years
olog/
6‘0 4-\(Q months for Cr-51 §
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Deputy D ector of RI Prague

1309,Cogpus, oyn. “Anexcanovp Cmambonuticku”, Ne205, busneccepaoa ,, HUIIPOPYJIA” 61.F, oghuc 303
s (+359 2) 884 08 06; @/paxc. (+359 2) 920 19 10, email:office@emteks.eu; emteks@abv.bg



http://www.emteks.eu/

AEIL Bx. Ne ®-4344 / 30.07.20 30y emteks.eu

EMTEKC HH>KEHEPUHI EOOJ

JOCTABKA HA OBOPY/IBAHE 3A EHEPIETUKATA U XUMHWYECKATA TTPOMUIIUTEHOCT

IS0 80012015

.

EG — GAMMA AND X REFERENCE SOURCES

DESCRIPTION

A weighed amount of the standard solution is dropped on the disc of filter paper in the
polymethylmetacrylate capsule. The capsule is sealed up, when dried. The capsule and the reflector layer
of common Nal(Tl) scintillators provide a sufficient filtering of § radiation of relevant radionuclide. For
1#Ce this filtration is not sufficient and for the types EG 1 and EG 3 layer of minimum 3,2 mm Al between
the standard and the detector is necessary.

APPLICATION
Energy and efficiency calibration of scintillation spectrometers and counters of y and X radiation. They
can serve as reference sources for relative measurements. Their activity is chosen so that: Type EG2
- standard EG 1 in closed geometry with the Nal(Tl) 38 x 25 mm ,EG
197
- standard EG 2 inserted to the well of Nal(T1) 45 x 50 mm g B
- standard EG 3 located 10 cm from the forehead of Nal(Tl) 38 x 25 mm
gives approx. 1700 counts per second for energy higher than 30 keV. @85
MEASUREMENT
The activity of individual standards is calculated from the mass of the standard solution and is checked by =
relative measurements of y photon flux. The specific activity is determined by absolute measurement
using 4 B-y , 4m a-y or 4w X-y coincidence method or 4n proportional counter. e
cover
Type EG1 & EG3 £ ‘
oa Active volume 2
& @25+
<«<© RS cti |
AN AL 23 active volume
TLL2p0 l |
A sl P o s 2 ] 7
(o'~ C’W ~ _stopper
@21 mm -
5
-
@12

www.eurostandard.cz tel/fax: +420 266 020 499 info@eurostandard.cz Skype: Eurostandard-cz page 12
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EG — GAMMA AND X REFERENCE SOURCES

Activity Energy of Yield of _ Activity Energy of
(Ba)  photonsy(keV) photons () UMCEnY (M) Code (kBa)  photonsy (keV)
EG1 5 NAG -1 EG1 16 CSG-1
2Na 950 EG2 3 1.0 18,66 1,0 NAG-2 || 1¥7¢Cs 11019 EG2 7 661,649 8510 09 CSG-2
L ° 121555 99¢ 0 NAG -2 _Ee2 7 68 : 9 CSG-2|
EG3 100 NAG -3 EG3 300 CSG-3
EG1 13 MNG -1 EG1 10 CKG -1
MMn 31222 EG2 6 846,76 99,92 07 MNG-2 || #1ce 3250 EG2 3 145444 4843 09 CKG -2
EG3 300 MNG -3 EG3 250 CKG -3
EG1 6 CTG -1 EG1 30 CEG -1
o 12206 85,45 — — —
7 : . _ 144 _
Co 21126 EG2 2 136.46 1077 1.0 CIG-2 Ce 2844 EG2 8 133,531 11,09 1.1 CEG-2
EG3 150 CTG-3 EG3 600 CEG -3
EG1 10 COG -1 EG1 30 EUG -1
—_— —_— - depends —_
117321 99,865 from 121 to
&0 : S R 152 R
Co 19254 EG2 4 13247 90981 07 COG -2 Eu 4858 EG2 15 1538 ke on 08 EUG -2
EG3 200 COG -3 EG3 450 eneny EUG -3
EG1 40 ZNG - 1 EG1 8 HGG -1
85Zn 2439 EG2 18 111552 50,75 16 ZNG-2 || ®Hg 4672 EG2 3 279,19 81,49 1,1 HGG -2
EG3 800 ZNG -3 EG3 200 HGG -3
EG1 8 YWG -1 EG1 15 AMG -1
— 898021 93,52 ]
88 ; ' 2| |2 157800 EG2 5 505364 3567 06 AMG -2
Y 1088 EG2 4 g0 993 12 _Ywe-2||"Am e il
EG3 200 YWG -3 EG3 450 AMG -3
EG1 15 12G -1
W) 570 — 958 746 07—
EG2 5 29-33X, =70 12G -2 Uncertainty is an abbreviation for combined standard uncertainty ( P = 68,3 %).
BT 3 soese w2 BAG1 ]
123 Ba 897 EG2 2 302,795 18,48 08 BAG -2
- 355,05 62,22 BAG 3
www.eurostandard.cz tel/fax: +420 266 020 499 info@eurostandard.cz Skype: Eurostandard-cz page 13
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v- Czech Metrology Institute

Okruzni 31, 638 00 Brno, Czech Republic
phone +420 545 555 111

www.cmi.cz

Workplace: Regional Inspectorate Prague, Radiova 1136/3, 102 00 Praha 10
Department of Radionuclide Standards Production, Radiov: 1288/1a
phone +420 266 020 497

CERTIFICATE

of the measurement standard of activity

Certificate No.: 1035- SE - 39999-19 Type: EG Serial No.: SAMPLE

Radionuclide: Eu-152 Half life: 4938,8 (58) days
Activity: Radionuclide impurities:

Reference date:

Form: sealed radioactive source

Description:

The weighed amount of the standardized solution is adsorbed on the filter paper in a polystyrene capsule,
After drying out, the capsule is sealed by an epoxy adhesive. The dimensions of the eapsule arc 25 x 3 mm, The
activity of the measurement standard is calculated from the mass and specific activity of the standardized
solution.

Metrological traceability:

The declared activity is traceable to the Czech National Measurement Standard of Aclivity of
Radionuclides (ECM 440-1/97-002).

150 classification of sealed source: 1SO/12/C12133 according to 2919:2012
Contamination and leakage test: Wet wipe test according to ISO 9978:1992, 5.3

Wet wipe test passed:

Recommended working life: 3 years

Date of the certificate issue: Certificate validitv: 3 years

Customer:

CMI-OI Praha
Radiova 1a

10200 Praha 10

Ing. Jifi Suran, MBA

Deputy Director of Rl Prague
Checked by: Ing. Vlasta Zdychova
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Appendix

e Uncertainty of declared quantity is processed in accordance with recommendation
JCGM 100:2008 "Evaluation of mcasurement data — Guide to the expression of uncertainty in
measurcment".

Uncertainty ol the result, described by a combined standard uncertainty on confidence
level P = 68,27 %, is expressed as a square root of the sum of the sccond power of type A and type
B standard uncertainties.

Type A standard uncertainty is determined as the experimental standard deviation of the
mcan si of a set of values of measured quantity influencing immediately to the activity (number
of counts, ionizing current etc.).

1 inia . 1
Sx = JmZ?(xi — x)? X=— 37 x

n — number of repeated measurements
x; — mecasured values
X —average of measured values

Type B standard uncertainty is usually determined by methods other than statistical ones. It
is evaluated as a squarc root of the sum of second power of standard uncertainties of quantity
values which influence the results of’ measurements, c.g. uncertainties of half-life, weight, dead
time of the device, gecometrical lactor, higher standard ctc. Standard uncertainties are in most
cases determined by a qualified estimation (for instance on the basis of long time observation,
from the description of used mcasuring devices etc.).

e The value and their uncertainties are reported as:
Activity = 256.3 (26) Bq where the number in parentheses, which is the numerical value of the
combined standard uncertainty z. (k = 1), refers to the corresponding last digits of the quoted
result. (256.3 (26) Bq = 256.3 = 2,6 Bq = combined standard uncertainty of activity 256,3 Bq is
1.0 %)

e In this certificate, the comma is used as the symbol for the decimal marker.,

e The date is expressed in the format day.month.yecar, so that 1.9.2017 represents 1" Scptember
2017.

e The recommended half-lives are derived from the cvaluations of the Decay Data Evaluation
Project, sce http://www.nucleide.org/DDEP_WG/DDEPdata.htm.
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@ Czech Metrology Institute
Okruzni 31. 638 00 Brno
phone +420 545 555 111, fax +420 545 222 728
hitp:// worw.cmi.cz

Waorkplace:  Inspectorate for Ionazing Fadiation, Badiova 1, 102 00 Praha 10
phone +420 266 020 497, fax +420 266 020 466

Material Safetv Data Sheet

Trade name: MBSS (CBSS) 2

Manufacturer: Czech Metrology Institute - Inspectorate for lonizing Radiation Radiova 1,
102 00 Praha 10

Supplier: Eurostandard Ted., Radiowva 1. 102 00 Praha 10

Number of State Office for Nuclear Safetv type approval: SUIB/OEHO/27275/2008

Application: standard MBESS 2 is designed for energy and efficiency calibration of gamma
spectrometers with Ge(Li) and HPGe detectors. Used radiomuclides cover energy range
59,5 - 1836 ke'V.

Description: standard mixture of radiomelides in Marinelli beaker contains Am-241 Cd-109.
Ce-139, Co-57, Co-60, Cs-137, Sn-113, 585 and Y-88 (Cr-51 on request). Nomunal total activity
15 60 kBq. Nominal activity ratios are set so that peak areas for main energies are approzmimately
the same. Available active volume are 450, 500 and 1000 cm® (TR type 0530 G. 0540 G and 1040
) or on regquest.

Chemical composition: hemogeneons dispersion of radionuelides in silicone resin with density
0.98 g.om”.

Storage: at room temperature, don't place near heat sources.
Safety: product is classified as open radicactive source, handle carefully.

Liguidation: as radicactive waste.
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vas Czech Metrology Institute
MI Okruzni 31, 638 00 Brno
Phone: +420 545 555 111, Fax: +420 545 222 728, www.cmi.cz

Workplace:  Regional Branch Prague, Radiova 1136/3, 102 00 Praha 10
lonizing Radiation Building, Radiov4 1288/1a
Phone: +420 266 020 497, Fax: +420 266 020 466
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Material Safety Data Sheet

Trade name: standard for gamma spektrometry type EG

Number of State Office for Nuclear Safety type approval: SUIB/OEH0/27275/2008

Contact: http://www.cmi.cz, jsuran@cmi.cz, rbludovsky@cmi.cz, vzdychova@cmi.cz

Disposal: as radioactive waste
Category: sealed source

Classification: ISO C 12133

gl b iy

Application: Standards EG are designed for energy and efficiency calibration of gamma
spectrometers with scintillation or semiconductor detectors. Used radionuclides cover energy range
60 keV - 2 MeV.

ij

Description: Standards EG are the point sealed sources. The activity is located in the polystyrene
capsule. The capsule is closed and sealed after drying of the solution.

Dimensions (EG 1,3): disc ¢ 25 mm, thickness 3 mm, active area ¢ 3 mm.

Dimensions (EG 2): cylinder ¢ 12 mm, lenght 60 mm, active area ¢ 5 mm.

Storage: at room temperature, don't put near thermal sources.
Safety: product is classified as sealed radioactive source, don’t storage near thermal sources.

Recommendation: one per 2 years carry out wet wipe test of source surface.

L3
5 —1 =
- active volume Lhver
@25+ "
73 :
N l Pz, 77 = N active volume
=) T — stopper g
@21 mm = g
812 5
=
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Type EG 1 and EG 3 Type EG 2 e
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EUROSTANDARD CZ, spol. s 1. 0., Radiovéa 1, 102 00 Prague 10, Czecch Republic

VAT: CZ61503991 tel. +420 266 020 499
SUJB id nr.: 115576 info@eurostandard.cz
SUIJB permission nr: 31613/2012 dated: 20.12.2012

Validity of the permission for handling and exporting of radioactive sources: indefinite

Letter of Authorization

Date : 27t of July 2020

To whom it may concern,

We hereby inform you that we have appointed EMTEX ENGINEERING Ltd., Republic of
Bulgaria, 1309 Sofia, 205 Alexander stamboliysky Blvd., block B, office 303, General Director -
Elenka Koleva, and represented by the Director - Rusl Yordanov lvanov, as our authorized

dealer on the territory of the Republic of Bulgaria.

We confirm that the company EMTEX ENGINEERING Ltd, Sofia is authorized from
EUROSTANDARD CZ, spol. s r.0., Radiova 1, 102 00 Prague, Czech Republic, to submit offers,

to supply goods, to provide services and maintain the warranty period to NPP Kozloduy.

This authorization is valid until: 31th of December 2021

Best regards,

é‘@},@)

44,0
CP 2ateae
; &Q/; 7 "oy
Ing.Vladimir Dutka™ ;, ’

CEO
Eurostandard CZ
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