U3MepeHMe NAOTHOCTU NOTOKA YACTUL,
B NNaHapHbIx (paaMoMeTpuueckmx)
UCTOUYHMKAX anbda-, 6eTa-U3NyYeHUs

J.A. Tutos, I0.A. TbiuuHKKH, A.B. PoroseB

IX oTpacneBasi Hay4YHO-NpakTuyeckasi KoHepeHuus «ObecneveHne eqUHCTBa N3MepPEHUIA B obriactu
MCMOb30BaHNsl aTOMHOWN 3Heprumny, 27-29 ceHTsa6ps 2021 r., r. Coumn.

BBeaeHue

HauaB pa3paboTky TeEXHONOrnM HaHeceHUs paguoHyKNMA0B Ha UCTOYHMKM BOMbLLIOKW NroLaan, BO3HUKNA
3aja4a OLEeHKU paBHOMEPHOCTM HAHECEHNS aKTUBHOIO Crosi Ha paboyyo NOBEPXHOCTb UCTOYHUKA. Ha
paHHUX cTaguax pa3paboTky U3roTaBnmBancs UCTOYHUK, NOTOM paspesarcs Ha paBHble 4YacTu, U
N3MepsoChb BHELUHEE U3Ny4eHne ¢ paboyel NOBEPXHOCTU y Kaxkgon Yactu. Ho Takom cnocob Hac He
ycTpauvBarn v napannenbHO WEN Nouck cnocoboB HepaspyLUAoLLEro KOHTPOIS.

Tak e nsy4yanucb pyKkoBoasLme JOKYMEHTbI U, K HawweMy coxarneHuto, Poccuiicknx TOCTos,
HOPMUPYHOLLMX U perfnameHTUPYILWNX NpoLeaypy M3MepeHUs paBHOMEPHOCTU, HandeHO He Gbino. M3yvas
orbim 3apybeXxXHbIX KOJieg 8 U320MoesieHUU U USMEPEHUU UCMOYHUKO8 60sbwol nnouwadu, Mol
0obHapy>usnu ccbinkn Ha ctaHgapt I1ISO 8769-2010. (cm. puc. 1)

5.2.3 Uniformity

The uniformity of a Class 1 reference source expressed in terms of the standard deviation of the surface
emission rates from each individual portion of the whole source shall be no greater than 5 %.

For the purpose of specifying the uniformity of a source with respect to surface emission rate per unit area, the
source shall be considered as comprising a number of portions of equal area. The area of the portions shall
be 5 cm? or less. The uniformity shall be expressed as the relative experimental standard deviation derived
from the emission rates from each individual portion of the whole source. These individual emission rates shall
be determined with an uncertainty, arising from counting statistics, which is no greater than + 1 %.

Uniformity may be measured by using the image plate technique, position sensitive measurement systems or
by inserting a masking plate between the source and the detector. The masking device shall have an aperture
of appropriate size and provide sufficient shielding of the detector to ensure that the contribution from areas
outside the aperture area should not be more than 5 % of the measurement result from any individual area.
For the masking plate technique, care should be taken to always use the same portion of the detector to
minimize effects due to possible non-uniformity of response to radiation across the surface of the detector. For
the other techniques, care should be taken to minimize effects due to possible non-uniformity of the detection
efficiency across the whole detectd?¥ICyHOK 1. ctaHaapT ISO 8769-2010

NOTE 1 Knowledge of the uniformity distribution will make it possible to use smaller areas of the source while
maintaining a reasonable level of uncertainty.

NOTE 2 Because of possible edge effects and contributions from neighbouring areas, the total emission rate for the
source cannot be determined from the summation of the emission rates from the individual areas.

PucyHok 1.1SO8769-2010

N3yume gokymeHT B pegakummn 2010 roga, Mbl y3Hanm 0 HECKOITbKMX cnocobax OLeHKM paBHOMEPHOCTHU
NCTOYHWKOB:

- ®doTorpacuryecknii MeToa, KOTOPbIV 3aKIHYaeTCsa B HANOXEHUN POTOMNIEHKM HA UCTOYHUK, C
nocreayoLmmMm NposiBNEHNEM N CKaHUPOBAHMEM Ha NMPUHTEpPE.

- W 6onee npocTtou cnocob - AeneHne UCTOYHMKA Ha y4aCTKM PaBHOM NnoLwaan u usmepeHmne aTnx
Y4aCTKOB UCMOMb3ysi AETEKTOP C KONNIMMATOPOM, KOTOPLIN BGbl paBHOMEPHO NepeMeLLancs no BCen
NOBEPXHOCTM UCTOYHMKA B npoekummn X, Y,

Moaxopn k aTomy cnocoby 6bin creayoLWmMi-UCTONHUK AeNUNCca Ha O4MHAKOBbIE YYaCTKW ANS U3MepeHus
BHELLHEero nanyyeHus. MNnowaab 3TUX y4acTKOB He AOMKHa npeBbilwaTh 5 cm? (2,2*2,2) n paBHOMEPHOCTb
[OmkHa ObITb He MeHee 5%.



@ and Isoi

ipes 108 (20110) 367 401

journal hamepage: www.elsevier.comilacata/apradiso

Conrents lists available at Seiencelinect

Applied Radiation and Isotopes

Uniformity measurement of wide area reference sources for beta

emitters

Masahiro Ohshiro*, Takuya Shiina, Takahiro Yamada

lapan Radicisotape Assaciation, 2-28-45, Hoa-komagose, Bk

Fokya 1136941, Japan

HICHLIGHTS

= A syster consisting of a proportional counter and a motorized stage was installed.
* The neighbor effect from surroundings on the measurement was carefully determined.
* Uniformity measurement could be conducted with a neighbor effect of 15% or less.
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150 4769

When conducting uniformity measurcrnents of a wide arca reference souree with a detector having @
window of & size similar (o that of a gridded individual portion area on the source, it is Mportant to
carefully consider neighbor effecis on measuring emission rawes of the individual target portion resulting
frm the gap betwaen the source and detector window, Optimization of the uniformity measurement
vonditions was studied for beta-emitting wide area reference sources in this sturdy. A measurement
system consisting of a PR-gas (AT DU+ CHa 10%) flow type windowed propartional counter and a
motariznd KY stage was installed, This system s adapeed to the uniformity measurement of two different
types of *C sources made by different manukacturers, Uniformity measurement of 100 mm x 100 mu
source divided into 16 partions of 6.25 em” (25 mm squared) each could be conducted using our system

under the present conditions with a nelghbor effect of around 15% ox less, The measurantent results by
use of this system were also compared with those using Uhe imaging plate technique.

& 2015 Elsevier Lub. All rights reserved,

1. Introduction

Propertics of wide area reference sources involving the criteria
of uniformity are discussed in 1SO 8769 {150, 2010} This interna-
tional standard requires that uniformity and its uncertainty be
stated. expressed in terms of standard deviation of the surface
emission rates from each individual portion of the whole source.
The area af e4Ch BOITion IS requested 10 Be cqual of less thai 5 em®
with a contribution from the surrounding portions less than 5%,
(Nihle and Kosser, 2012) successfully measured uniformity of
photon-emitting wide area reference sources. However they also
pointed out that it was difficult to fulfill the 150 requirements for
the maximum allowed size of a sub area and contribution from
surrounding portions. In response to their study 150 decided w
change the requirement from *5 e’ or less™ of each portion area
to "W0em? or less” (IS0, 2015). When measuring individual

" corresponding authr
E-mal adidress

masshisoiriazonp M, ONshira),

o ar Wapradisn 201
DOGU-5043/¢5 2015 Elsevser Ll All rights ressrve.

purtions, the neighbor effects should be carefully considered for
beta-emitters as well. In this study. optimization of uniformity
measurement conditions was studied for beta-emitting wide area
reference sources taking into consideration the esults ohtzined by
Mahle et al. and pofential changes in the next revision of IS0 8760,

2. Cxperimental arrangement

The schematic design of the unifermity measurement system
wsed in the present work and installed at the Japan Radicisoiope
Association (JRIA] is shown i 1. The detector system consists
of 4 PR-gas flow type windowed proportional counter and a mo-
torized XY stage below the counter thar allows computer con-
trolled positioning of sources. The counter has a changeable rec-
rangular shaped window with an aluminized Mylar foil of
029 mgiem® thickness. While the source-to-detector distance
should be minimized to reduce the contribution from surreunding
portians, the source face and detector window were separated by
32 mm gap to avoid damaging the source.

Apalied Raiation and Isotopes 70 (2012) 2018-2028
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Characterization of photon-emitting wide area reference sources

0. Nihle* K. Kossert
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Uniformity
560 &

1. Introduction

Wide area reference sources are commonly used to calibrate
contamination monitors with respect to surface emission rares
and activities. Usually the source efficiency, ie. the ratio of the
number of emitted particles or photons %o the activity, s
unknown and largely depends on the manufacturing process of
on filters that are used. In particular, there is special interest in
photon-emitting wide area sources with filters to remove X-ray
and electron contributions.

The procedures to measure the surface emission rate and the
activity of alpha- and beta-cmitting sources are well established
at national metrology institutes. The determination of the activity
is more challenging because the source efficiency will vary from
source to source even if sources af the same fype are compared
{Janiten and Thieme, 2000). However, calibration methods exist
and are applied regularly (JanGen and Klein, 1994: JanRen and
Klein, 1936; vec et al.. 2006)

The recent revision of 1SO standard 8769 (150, 2010] tightened
the criteria to classify wide area sources in terms of uniformity
and also prescribes measurement procedures to assess the uni-
formity. These changes require a new experimental approach
because, until now, no national metrology institute has been able
to centify class | photon-emitting wide area reference sources,
The werk presented heve is based on a calibrated Nal detector to
determine the source activity and an system 1o

alesallee 100, 38116 Braschweds, Gernany

A pracedure has been developed 1o calibrate photon-emiting wide area reference sources in terms of
activity, surface emission rate and uniformity considering the requirements intraduced by te recent
revision of 10 standard £769. The method makes use of a large volume Nal detector with a cross table
scanning system. 4 tadiogeaphy system and it applies Monle Cario Lechaiques L0 assess (he surface
emission rate. The method was successfully applied 1o sources of *'Am, *Co, "*Cs and *Co.
i addition, problems with definitions and the practical use of standard 150 8769010 are highlighted,

2 Elsevier Lid. All rights reserved.

2. Calibration procedure
21, Definitions

In 150 standard £769:2010 the uniformity Is defined as the
relative experimental standard deviation of the photon surface
emission rates of portions of the active area of the source, each
portion having the same size of 5 cm” or less. Further constraints
on the shape and the arrangement of these portions are not given.
but bearing in mind that knowledge about vniformity and
distribution ef the photon emission rates should enable the user
of a wide area source to calibrate contamination monitors smaller
than the source itself, it seems reasonable to divide the active area
of the source inte subareas that resemble the original shape.
Quadratic sources with an active area of 10cm = 10cm are
commonly used and will be considered in the following. The
eoncept and the procedures presented can. however. be easily
transferred 10 rectangular sources with different dimensions,
Following these deliberations a seurce with an active area of
100 cm” is divided Into 25 quadratic portions with an area of
4om? each.

Defining subareas to describe a wide area source implicitly
assumes that the activity is homogeneously distributed within
these subareas, Depending on the manufacturing technigue, this
premise may be far from reality, because incorporating the

adi material into an anodized aluminum foil. drop deposi

measure the activity distribubion. Simulation techniques were
used to evaluate the resulting photon surface emission rate to
overrome experimental problems of measuring the emission
rates directly.

" Corresponiling suthac,
Enil wdvess: Oled Maehle@pibile [0, Naklel.

090880435 -5 front matier & 2012 Elsevier Lic Al rights reserved.
i 10101 6{japradise. 2012 02,076

tion or printing the source using an inkjet technigue will affect
the source properties in different ways. The same is true of the
simulation or the experiment described later where each subarea
is sampled by a limited number of point-like activity spots, the
mean of which s attributed 1o the whole subarea.

The IS0 standard defines the surface emission rate as the
number of photons above a given energy emerging from the face
of the source or its window per unit time. This definition is

PucyHok 2. Cebiniku Ha cmambsu

B pesynbTarte ata nges obina

peanunsoBaHa Hamu B
3KcnepmmeHTaan017|

YCTaHOBKe. MosaHee, nocne

Co3aHNA YCTaHOBKU U
OI'IpO6bIBaHI/IF| €€ Ha

Pa3fmnM4HbIX Mo ra6ap|/|TaM

NCTOYHUKAX C pa3HbIMU

paanoHyknngamu, konnern n3

WMHCTUTYTa MeTpoJiormm

nokasarnin HamM NHTepecCHble
CTaTbMu, 0I'Iy6J'IVIKOBaHHbIe B

3apybexHbIX XXypHanax

(cm. puc. 2). OgHa u3 ctaten

[0BOSIbHO NoApPO6HO
onucbIBaeT Noaxoa K

aHanornyHbIM nsMepeHmsamM. A
Takke Mbl NpuoGpenu ctaHaapT
ISO 8769-2016 (cm. puc. 3).

MHTepecHo, 4TO B cCTaHaapTe
2016, B oTnMuMM OT cTaHAapTa
2010 roga, nnowagb y4acTKoB
6bina yBenuyeHa go 10 cm?

(3,2*3,2 cMm) 1 TYT xe

pekoMmeHaauund, 4To NICTOYHUK C

101

1SO, CP

5.2.3 Uniformity

The uniformity of a source shall be expressed in terms of the standard deviation of the surface emiss
rates of the individual portions of the whole source divided by the mean value of these emission rate

© 180 2016 - All rights reserved
1SO 8769:2016(E)
:~ The uniformity of a Class 1 reference source minus its relative standard uncertainty shall be greater
-  than 90 %. For the purpose of specifying the uniformity of a source with respect to surface emission
-':. rate per area, the source shall be considered as comprising a number of portions of equal area and

=z

area of the source.

shape. For rectangular sources, the shape of the portions shall be identical to the shape of the active

Jaka:

The area of the portions shall be 10 cm? or less. For the recommended sizes (see 5.2.1), a reference
source active area of 10 cm x 10 cm shall be divided into 16 quadratic portions and a source of
10 cm x 15 cm shall be divided into 16 rectangular portions.

L1

The individual emission rates shall be determined with a relative uncertainty that shall be consistent
with that specified for the whole source in 5.2.2 and 5.3.2. These uncertainties shall be taken into
account when calculating the experimental standard deviation to determine the uniformity resulting in
an uncertainty for the uniformity itself (see Reference [12]).

Uniformity may be measured by using the image plate technique, position sensitive measurement
systems, or by inserting a masking plate between the source and the detector. The masking device shall
have an aperture of appropriate size and provide sufficient shielding of the detector. For the masking
plate technique, care should be taken to always use the same portion of the detector to minimize effects
due to possible non-uniformity of response to radiation across the surface of the detector. For the other
techniques, care should be taken to minimize effects due to possible non-uniformity of the detection
efficiency across the whole detector.

In those situations where the detector window area is less than the active source area, it is possible to
avoid the requirement to have a detailed knowledge of the uniformity by characterizing, in an integral
manner, the emission rate from that part of the source that is exposed to the detector window.

PucyHok 3.CmaHdapm ISO 8769-2016

aktnBHon Yactbto 100*100 mm gomxkeH Aenntbecsa Ha 16 paBHbIX KBagpaToB (2,5%2,5 cM), a paBHOMEpPHOCTb
JorxkHa 6biTb He MeHee 10 %. Wl caMoe nHTepecHoe, 4YTo BCE 3TW U3MEHEHUSI BbIN BHECEHbI MO
pesynbTaTtaM UCCreaoBaHWN, ONMUCAHHBIX B BbILUEYNOMSHYThIX CTaTbsX.




MpuHUMn paboTbl yctaHoBku YPIMN-02 (cm. puc. 4) NONHOCTLIO COOTBETCTBOBAI NOAXOAY,
onncbiBaeMOMY B cTaTbsIX U B cTaHaapTe ISO. [eTekTop Obln 3aKoNnMMnpoBaH, TeM cambiM BblAeNancs
Y4acCTOK C NOCTOSAHHOW OAHOPOAHOMN 3(PEKTUBHOCTBLIO PErMCTPALMK, U PACCTOSIHUE MEXAY KONMNMMMaTopoM 1
NOBEPXHOCTbI UCTOYHMKA COCTaBNANO 2-3 MM, YTOO MMHMMMU3MPOBATL 3acBeYMBaHNE C

coceHMX yyacTkoB. Bo Bpemsa nsmepeHuin UCTOUHUK, YCTAHOBIEHHbIA Ha KOOPANHATHBIN CTOMNUK,
nepemMeLLaeTcs YETKO Ha (OMKCMPOBAHHOE PacCTOSAHME C LaromM, B 3aBMCUMOCTM OT pa3mMepa Konnumaropa,

1 pasmepa aKTUBHOM YacTu.

Konnumartop

Kpennenue kntouei-
WeCTUrPaHHUKOB

Bnok ynpasnexHu:
KoopAanHaTHbIi cTon

BuHTOBbIE NPUNKMMDI

BuHTbI dUKCaumm
WUCTOYHMKA

UCTOUHUK

PucyHok 4. Obwut sud ycmaHosku YPI1N-02

YcTaHoBKa CNpoeKTUpoBaHa Ha OcHoBe 6r1oKoB aeTekTupoBaHus npomssoactea Y «<ATOMTEX»,
NO3BOMSOLNX MPOBOAUTE N3MEPEHUS, BHELUHErO anbda-, 6eTa-n3nyyeHus, B LLMPOKOM guana3oHe
3arpysku eTeKTopoB Mo MHTEHCUBHOCTW.

Hamu 66111 nsrotoBneHbl cobCTBEHHbIE NCTOYHMKM € rabaputamu 100*100 MM 1 3aKkynneHbl
NPSAMOYronbHble UCTOYHMKKU pa3mepammn 100*150 MM u Kpyrible UICTOYHUKN C AuameTpom 65 mMm. [lepBble
OMbITHbIE N3MEPEHNs NoKasanu XopoLune pesynbTaThl, OA4HAKO yCTpansanu Hac He B NONHOW Mepe
(cm. puc. 5 u 6). N3-3a HecoBepLLEHCTBa KOHCTPYKLUWN YCTaHOBKU BCE-Takun nponcxoauna sacseTtka ¢
COCEeHUNX Y4aCTKOB, TakK Ha3blBaeMblil «KpaesBon adhdeKT».

MamepeHune nctoyHukos G6eta-usnyyenus (ctpoHyuii-90), konnumarop 5 cm2

1. ictoynmk Ne 1 aktuBHOCTb 1400 Bk
loTtok 6eTa-uactuy ¢ 5 cm2
Crart. MorpewHoCcTb M3IMEPEHUA KaXA0U TOUKK, %
3,50% 4,10% 5,10% 7,30%
9,90%  570%  4,20%  3,60%
10,4( . } 9,90%  2,60%  2,90%  3,20%
12,60% -4,95% 4,90%  3,80%  7,00%  4,80%
23,55% 30,28% 31,37% -1,25% 3,40%  4,30%  7,00%  3,80%

37,53 37,01

2. Nctounuk MO MASAK Ne 6C0-681 aktusHocTe 12000 Bk

Wa8357 263,55 25750
225,43 252,19 253,57 255,98
234,77 265,61 259,06 259,57 0rpag

“14,48% -4,32%  -3,30% o
-10,93% 0,77% -1,72% -1,52% -0,77% -0,04%

224,61 26844 270,56 1,84% 2,65% 1,09%
278,63 277,58 5,71% 6,30%
25022 98214 98112 IR2.35 IR -5.07%  7.04% 71%%  760%  755%

PucyHok 5. Pe3aynbmamsi uamepeHuti



V3MmepeH1e UCTOYHUKOB anbda-1any4eHus
1. Vctounuk 100100 mMm, uamepenue ¢ konnumatopom 5 cm2

10TOK ANIbOA-YACTUL| C YHACTKA 5 CM2 OT/MYVE OT CPEAHETO,% CTAT. NOTPEWHOCTb U3MEPEHMA, %
PEE7  sseas #16 ograd = 10,00% cym= 111,29 aKT.=166
52 515 -3,50%  -6,55%  -7,45% -12,48% 7,20%  7,90%  870% 10,00%
52 533 55 4,75% -547% -421%  -0,80% 6,80%  650%  610%  570%
5,52 5,47 -0,48%  -0,80% -2,06% -1,70% 4,90% 510% 530%  550%
1,36%  7,47%

5,45

4,70% 4,50%  10,00% 8,70%
6,40% 6,80% 7,20% 7,80%

EE 54315 #16 ograd s= 7,00% cym= 108,63 akT.=162
542 532 531 021% -2,05% -2,2a%[0510,71% 6,20%  660% 7,00  9,20%

5,64

543 5,45 544 55 -0,03%  0,34%  0,16%  1,26% 590%  560%  540%  510%
5,45 5,49 5,46 5,46 0,34%  1,08%  0,552%  0,52% 4,50%  4,70%  4,80%  5,00%
s 557 557 555 | 200% 255%  255%  218% 440%  430%  420%  410%
544 541 547 55 0,16% -0,40%  0,71%  1,26% 3,80%  3,90%  3,90%  4,00%

2. Nctounuk 100150 mm, usmeperue ¢ konnumatopom 5 cm2
WcTouHmk MO MAAK Ne 6M9-633 akTneHOCTb 5500 Bk
sigma= 5% OT/VI4YE OT CPE/IHET, %

122,87

272% -1,40%  -0,44%

129,89 132,43

131,54 4,38% 0,83%
132,18 131,75 13362 13211 130,76 165%  1,32%  099%  242%  1,26%  023%
133,43 13342 13395 134,22 134,20 2,82%  2,28%  227%  267%  2,88%  2,87%
13400 131,88 132,39 13291 13328 Sas%  2n%  109%  148%

CVMMA=

PucyHok 6. Pe3ynbmam uamepeHul

NPUNOXEHWE b
(cnpaeoyHoe)
OueHKa HENCKITIOYEHHbIX CUCTEMaTUYECKUX NOrPeLlHOCTel kKomnapartopa ¢, M 8,

b.1 HeucknioueHHaa cucTemaTuyeckas MOrPEeWHOCTL KoMmnapartopa YyuTbiBaeT [Be COCTaBnaoLve,
00YyCNOBMNEeHHbIe: BIUAHNEM HEPABHOMEPHOCTU aKTUBHOIO CII0A UCTOYHUKOB 8, W BNUAHUEM Aedopmauun unu
pasnuynem B TONLWKUHE NOANMOXKEK CNUYaeMblX UCTOYHUKOB 8o

B.1.1 HeucknioueHHaa cucTeMaTUyeckaa MNOMPELHOCTb, ODYCMOBMEHHaA BNUAHUEM HEPaBHOMEPHOCTU
aKTUBHOTO CMOA UCTOYHUKOB, BO3HUKAET B TeX KOMMnapaTtopax, B KOTOPbIX YyBCTBUTENLHOCTL BCErO AeTekTopa B
LenoM pasnnuyHa ANA pasHblX Y4acTKOB aKTUBHOW NOBEPXHOCTU UCTOMHUKOB. 3HaueHWe 8y ANA UCTOYHWKOB C
aKkTvBHoM noeepxHocTbio 100 u 160 cmM2 onpeaenatoT no hopmyne

so |1-8'1
b =L + 03 2 1 E 8

%8, 1-5,18,"

e n, U 9y - HEPABHOMEPHOCTbL AKTUBHOTO CTIOA Y STAMOHHOTO W NOBEPAEMOTO UCTOYHUKOB, COOTBETCTBEHHO, MO
ux nacnopty (7 £20%), %,;

s, N S, - Nnowaab C MakCUManbHbIM OTKMOHEHUEM aKTUBHOCTM PAAMOHYKNMAOB W NMOWaab aKTUBHOM
NOBEPXHOCTU BCEro MCTOMHWKA COOTBETCTBEHHO. OTHOWeHWe s, /S, npuHUMaloT pasHbiM 0,06 u 0,1 ana
WUCTOYHMKOB C aKTUBHOW NOBEPXHOCTLI0 160 1 100 CM2 COOTBETCTBEHHO;

E1E - OTHOCUTENbHOE U3MeHeHne 3(h(EKTUBHOCTU PerucTpauun YacTul BCero AeTeKTopa ANA Kpaesbix
Y4ACTKOB UCTOYHMKOB MO OTHOLLEHUIO K CPEAHEMY NPU 3a1aHHBIX PACCTORHUAX MEKAY UCTOYHUKOM W JETEKTOPOM.

b.1.2 OrtHoweHue ¥'/¥ onpegenaldT nepeMelieHnemM WUCTOYHMKA anbga-uanyyeHua C  akTUBHON
noBepxHOCTbio 10 CM2 B ABYX B3aMMHO NepneHAUKYNAPHbLIX HanpaeneHWAax B npeaenax Nnowaan akTUBHOW
NOBEPXHOCTW NOBEPAEMbIX UCTOMHWUKOB C U3MEPEHWeM CKOPOCTU CYeTa UMMYNbCOB »; OT UCTOYHUKA B Kaxaom
Touke. OTHOWeHue &'/ £ BblMMCAAIOT NO hopmyne

ElE=nin,

rae 5 - CpeaHee 3HayeHne CKOpoCTe cyeTa UMNYNLCOB MO BCEM ToYKaM, UMn-c-1.

B kauyecTBe ¥/ BLIGUDAKOT 3HAYEHUE ». {» C HAMBONbLLLIUM OTKMOHEHUEM OT ENUHULIbI

PucyHok 7. FOCT 8.582-2003. lNpunoxeHue b

[opaboTaB KOHCTPYKLMIO, Mbl COKPATUIM PAaCCTOSTHUE MEXAY KONIMMaTOPOM U NMOBEPXHOCTbIO
WCTOYHMKA 40 1 MM, YCTaHOBMB CUITMKOHOBbLIE NOAYLIEYKN U LLAroBbIv ABUraTerb C LUAapUKO-BUHTOBOW
nepegayen.

PaBHOMEPHOCTb HAHECEHWNS aKTUBHOCTM B Halliel cTpaHe pernamenTupyetcs cornacHo FOCT 8.581-2003
«McTovHuKM anbda-n3nyyeHns pagmomeTpuyeckme aTanoHHble. Metoguka noBepkmy, npunoxeHme «b», n
FOCT 8.582-2003 «NcTOUYHUKM DeTa-n3nydeHns paguoMeTpudeckme stanoHHble. MeToamka NoBepKny,

npunoxeHume «b» (CM. puc. 7), roe ckasaHo, 4To HepaBHOMEPHOCTb akKTUBHOIO CrioA y 3TallOHHbIX U
nosepsAaemMbiX NICTOYHUKOB, MO NacnopTy npounssoanTena He AOJKHa npeBbillaTb 20 %. OpgHako, kak bbino



CKasaHoO paHee, HUrge HeT onMcaHus NoaxoAa K OLeHKe 3Toro napameTtpa. M He coBceM SICHO Kak
TpakToBaTb 3TN 20 %, BCA aKTMBHAs Nriowagb MOXeT ObiTb MOKpbITa PaaMOHYKITMAOM Tosbko Ha 80 %, a
OCTarnbHOWM y4acTOK MOXeT ObITb MyCTbIM? nn cpeaHee OTKITOHEHME CKOPOCTM CYETA C OTAEITbHbIX

Yy4acTKOB UCTOYHMKA He
[OIMKHO npeBbiwaTb 20 %7?

Hu B ogHOM pykoBoAasiLemM
[OKYMeHTe HeT onpeaeneHus
YTO XXEe Takoe
HepaBHOMEPHOCTb. HbIMK
cnosamu, OTCyTCTBYeT
KpUTEPUIN OLEHKN KadecTBa
NITOCKOCTHbIX MCTOYHMKOB. K
npumepy, B
CMEKTPOMETPUYECKUX
raMmMa-McTOYHNKaM Yem
MeHbLUE NMowaab akTUBHOIO
nNATHa, TeM OH Bnuxe K
vmaeanbHOW TOYEeYHOMN
reomeTpun. B meguumHcknx
NUHENHBIX NCTOYHUKAX,
NPUMEHSIEMbIX OJ151 KannOpoBKK
M3T KT, ocHoBHOM
XapaKTEePUCTUKOW sIBISieTCS
pPaBHOMEPHOCTb aKTUBHOCTU MO
BCEW ASIMHE aKTUBHOMN YacTu.

Mocne co3aaHnsa yCTaHOBKM
W HaKOMMWB OMbIT U3MEPEHUI
paBHOMEPHOCTW HaHeCEHUS
aKTUBHOCTM Ha UCTOYHUKM
HonbLUoW Nnowaam, mbl
Havanu usy4atb BONpoc
aTTecTaumm STUX UCTOYHMKOB,
M X METPOIIOrMYECKOro

7.10 KouTpoiib JHama3oHAa H3MepeHHH H JOMYCKaeMOH OTHOCHTelbHOH
MOrpeIHOCTH H3MepeHHs NJIOTHOCTH NOTOKA GeTa-H3jly4yeHHs

7.10.1 TIlposepky BeinonuswoT no mMerogukam ['OCT 17225, TOCT 8.040. Ilpun
ApOBEpKe HCIOJB3YIOT 3TATIOHHBIE HCTOYHHKH 0eTa-H3/IyueHHs Ha OCHOBE %Cl nnowansio
160 oM.

7.10.2  DrajoHHBIA UCTOYHHK pa3MeIIaloT HAlIPOTHB IIEHTpa MpoBepsieMoro 610ka
OeTeKTUPOBAHHS TAaK, YTOOBI r€OMETPHUYECKHH LEHTP MOBEPXHOCTH HCTOUHHMKA HAXOIHICH
Ha TeOMETPHUYECKOM IIeHTPE YyBCTBUTEIHHOH MOBEPXHOCTH 0/10Ka NETEeKTHPOBaHUsS C
rO4HOCTEIO +5 MM. PaccTosiHue Mexay HCTOUHHKOM M 4yBCTBHTENBHON MOBEPXHOCTHIO
neTeKTopa JOJDKHO cocTaBnsTh (10+0,5) Mm.

7.10.3 IlpoBepKy NMpOBOAMTE B CIEAYIONIMX JHANa3oHa MJIOTHOCTH MOTOKa OeTa-

usyuerns: or 5 o 10 uact./(Mun-cm?), ot 10 mo 100 wact./(muu-cm’), ot 100 10 500
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gact./(Mun-cM?), ot 500 10 5000 yact./(MuH-cM?), ot 5000 xo 10000 yact./(MuH-cM), OT
10000 10 15000 uact./(Mun-cM?). 3HaueHus BHEIIHero GeTa-H3/y4eHHs B TEIECHOM YIie
2n B eIMHHULIAX YACT./C HMCMONB3YeMBIX STATOHHBIX HCTOUYHHKOB THNA 6CO 1OMKHEI OBITH
OPHBEJEHBI B TEXHHYECKHX YCJIOBHSX HA YCTAHOBKH C y4ETOM ILIOIIA/H HCIIOJb3yeMbIX B
yCTaHOBKaxX J€TEKTOPOB.

7.10.4 VYcCTaHOBKY CYUHTAlOT BBIAEpIXKaBIIEH KOHTPOJIb, €CIH €C/Id MOJyYeHHBIe

pH KOHTPOJIE Pe3y/IbTaThl COOTBETCTBYIOT TpeboBaHuaM 4.2.9.

PucyHok 8.CTO 1.1.1.02.004.1078-2005

HasHayeHusi. U BbISIBUM MHTEPECHBIN NapagoKe, KOTOPbIV 3aKMYaeTcs B TOM, YTO BCE UCTOYHMKM
nogo6HOro TuNa aTTECTYOTCS MO BHELUHEMY MU3ITyYEHMI0, B TO BPEMS Kak OCHOBHOW €AVMHULIEN M3MEPEHUN B
paguomMeTpudeckmx npubopax n pernaMmeHTUpYLWNX JOKyMeHTax SBNSeTCHA NNOTHOCTb NOTOKa YacTtu,. B
CTO1.1.1.02.004.1078-2015 «TpeboBaHus kK ycTaHOBKaM KOHTPOMS paMOaKTUBHOMO 3arpsi3HEHUsI
rnepcoHana aToMHbIX CTaHLUWUA cTaunoHapHbiey» (cm. puc. 8), a Takke B MIN Ha CU eguHuuein usmepeHus
NMOBEPXHOCTHOIO 3arpsi3HeHNs SBNSETCA NAOTHOCTb NMOTOKa YacTuL, U BCe NpbOpbI BblAAOT 3HA4YEeHUs B

3TUX eanHnUax namepeHus.

O6ecneyeHre eaMHCTBA U3MEPEHUI OCHOBLIBAETCS Ha NPOCIEXUBAEMOCT USMEPEHUI, COrnacHo
NOBEPOYHOI CXemMe, K NepBUYHOMY, UMM rocydapcTBeHHOMY aTanoHy! OgHako B criyyae n3MepeHui
NAOTHOCTM NOTOKA NPOCNEXMBAEMOCTb OTCYTCTBYET, TaK Kak B NMOBEPOYHON CXeMe siueiika C 3TanoHoM
MMOTHOCTU NOTOKA YacTuL, OTCyTCTBYET. [py NpoBeaeHUn noBepkn NpMGoOpPoB B anroputM o6paboTku
3agaéTcs KoaddUUMEHT nepexoaa OT BHELLHEro U3ny4eHust K NIoTHOCTM NOoToKa. BoT B 3TOT MOMEHT 1
BO3HMKAeT 3aBUCMMOCTb PABHOMEPHOCTU aKTUBHOIO CIOS M KOPPEKTHOTO Nepecyéta BHELLHero Usny4yeHus B
NMOTHOCTb NoToKa. MoTOMy Kak aTTecToBaHHOE 3HauyeHue NOTHOCTM NOToKa AomkHa obecneymBaTbCs Ha

noGoM yyacTke akTUBHON YacTu.

MHTepeceH eLlé TOT dakT, 4TO B CTapol MOBEPOYHONM CXEME 3TarOH NIIOTHOCTU NoToka 6bin (cm. puc. 9).

MoaBopgs utor xotenocb 6bl 0OPaATUTHCS K YBaXKaeMOMY METPOSIOrMYeckomMy coobLLEeCTBY C BONPOCOM 00
aKTyarnbHOCTW NOAHATON Npobnemsl. o umetoencs nHpopmaumm B KOHLIE TEKYLLEro roga nriaHupyeTcst
nepeBbINyCK MOBEPOYHOWN CXeMbl. BHECEHME COOTBETCTBYIOLLNX N3MEHEHUIA MOXET MOCITYXWTb
KaTanusaTtopom Hadana paboT no cCo3gaHuMio aTanoHa MIOTHOCTM NOTOKa, NMBO XKe 3TarnoHHON YCTaHOBKW.
YUto B AanbHelweM Bble4eT METPONOri0 U3MepeHnst MOBEPXHOCTHOrO 3arpa3HeHus Ha 6onee BbICOKUI

YPOBEHb.
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