@A METPONOMMA U CEPTUGUKALMSA I—
— N T

DOI:10.22184/1993-7296.FR0s.2020.14.1.56.65

fapMoHusauus

CO CTaHAapTamMu
EBpOonenckoro corosa:
BOMNPpOCHbI, Npob6siembl,
peweHus

0.A.KptouuHa, U. 3. CadosHukos
OOO HTO «HP3-Iloawc», Ppasuro, Mock. 06a., Poccus

FapMoOHM3aLMa 0Te4YeCTBEHHbIX HOPMATUBHbIX
AOKYMEHTOB CcO cTaHaapTamu EBponeickoro
coto3a (EC) Heob6xoaumMa A5 NOBbILIEHUS
3¢pPeKTUBHOCTU MEXAHU3MOB B3aUMHOIO
Npu3HaHUA pe3ynbTaToB cepTUudUKaLumn
HauMOHa/IbHbIMUK Na6opaTopusamu,
cepTUGUKALNOHHBIMU LLEHTpaMm

M KBaNNPUKALMOHHbIMU cOO6LLeCTBAMM.

B cTaTbe 0603Ha4YeHbl CyLleCTBEHHbIe pa3inyus
OTeYeCTBEHHbIX U 3apy6eXHbIX AOKYMEHTOB,
co3patouime NpenaTcTBMS A1 YNpoLeHUs
rapMoHM13aLuu, U NpeaoXeHbl BOSMOXHble
NyTU pelieHns BO3SHUKLIUX Npo6aem.

KnioyeBble cnoBa: HOPMaTUBHbIE JOKYMEHTbI

no fla3epHon 6e30MacHOCTK, FapMOHM3aLma

€O cTaHgapTamu EC, IEC60825-1, knaccndukaums
Na3epHbIX N34e1IA MO CTENEeHW ONaCHOCTY,
npenenbHO A0NYCTUMbIN ypoBeHb (MAY),
MaKCMManbHO fonycTuMas akcnosnumnsa (M43)

CTaTbs nosiydeHa: 06.09.2019
CTaTtba NpuHATa K nybnmnkaumm: 24.11.2019

BBEAEHWE

PacniopsikeHHeM IIpaBuTenbcTBa Poccurickor enepa-
1y oT 24 urosng 2013 r. Ne 1305p 0 pa3BUTHUHU OIITO3/IEK-
TPOHHBIX TEeXHOJIOTHI (DOTOHHKH) IIPeyCMOTPEHO
3agaHue Ne 18, oTHocsIIeecs: K BOIIPoCy obecriedeHus
nasepHou b6e3zomacHoctu (JIB): «pa3paboTka TexHHUUe-
CKOro pernaMeHTa TaMOXXeHHOro cor3a Io 6esomac-
HOCTH JIa3epHOI IpoayKkuuu (masee TP TC JIB), rap-
MOHH3HPOBAHHOIO CO CTaHJapTaMu EBpoIerickoro
coro3a (EC), ¢ BHeipeHHeM MeXaHH3MOB B3aHMHOIO
IIPU3HAHUS PE3yJIbTaTOB CEePTHGUKALMU HAL[KO-
HaIBHBIMH JIAO0PATOPHUSIMU U CePTUOUKAIIMOHHBIMU
LieHTpaMu» [1].
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Harmonization of Russian regulatory
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is necessary to increase the effectiveness of
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INTRODUCTION
Order of the Government of the Russian Federation
No. 1305t dated July 24, 2013 on the development of
optoelectronic technologies (photonics) provides for
Task No. 18 related to the issue of laser safety (LS):
“development of technical regulations of the Customs
Union for the safety of laser products (hereinafter
referred to as LS CU TR), harmonized with Euro-
pean Union (EU) standards, with the introduction of
mechanisms for the mutual recognition of certifica-
tion results by national laboratories and certification
centers” [1].

To carry out work on the customs regulations of
the LS CU TR, it is necessary to develop standards
that provide a regulatory basis for assessing the
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Jns npoBemeHus: pabor mo TP TC JIB HeobxomHMO
paspaboraTb CcTaHAApTh, obecrneuunBampIIre HOP-
MaTHBHYI OCHOBY [JIsl OLIEHKH COOTBETCTBHS IIPO-
oykuuu TpeboBaHUsIM TP mIpu ee CepTHOHUKAIIUH.
ABTOpPaMH IpPOBefeH AaHA/IM3 IIOJIOKeHHM K3 oTede-
CTBEeHHOM M 3apybeskHOM HOPMAaTHBHOM JIOKyMeHTa-
uuu (HII) o TeMaTuke na3epHou besoracHoctu [2-9].
Haubonee 3HauMMBble [JIsI FapMOHM3ALMH aCIEKTHI
yKa3aHBI B HACTOSIIIEH CTaThe.

O CTAHAOAPTAX IEC60825-1

FapMmonwu3anusa co crangapramu EC mpeskme Bcero
IofApasyMeBaeT rapMOHM3aLMIO CO CTAHAAPTAMU II0
nasepHoH be3omacHocTH cepuu IEC.

B mocnenHue MATh 7eT HNpU 06CYyKIEHUSIX HeTOY-
HOCTeH IIepeBoJa UM HeJOCTAaTKOB CTaHAApTa
IEC60825-1-2007 (IEC2007), Ha 6a3e KoTOpOro 6sUT pas-
paboran I'OCT IEC60825-1-2013 (TOCT M3K) [2], crienin-
QIMCTBI He 0OpaTHIM BHUMAHMUS Ha TO, 4TO B 2014 rony
MexXIyHapoAHOHN 3/1eKTPOTeXHHYeCKOM KOMHCCHeHn
OplT BBINYINEH cTaHAapT IEC60825-1-2014 (IEC2014),
oTMmeHsiomuu IEC2007. Ha puc. 1 mpuBeseHa Cpas-
HUTeNIbHASI Tabnuua cTaHAapToB cepuu IEC. HoBbIM
crangapt IEC2014 uMeeT ABa MPUHIIMITHAIBHBIX OT/IH-
uus ot IEC2007:

1. BBegeH HOBBIM K/IaCC OITIAaCHOCTH 1C;

2. O6HOB/IeHBl 3Ha4YeHHS] HOPMHPyeMBbIX I1apame-

TPOB [JIs OIlpefeieHHs Kinaccos 1 u 1M, 2 u 2M,

conformity of products with the TR requirements
during its certification. The authors analyzed the
provisions of the Russian and foreign regulatory
documentation (RD) on laser safety [2-9]. The most
significant aspects for harmonization are given in
this article.

ABOUT IEC60825-1 STANDARDS
Harmonization with the EU standards, first of
all, implies harmonization with IEC laser safety
standards.

In the past five years, when discussing trans-
lation inaccuracies and shortcomings of the
IEC60825-1-2007 standard (IEC2007), on the basis of
which GOST IEC60825-1-2013 (GOST IEC) was devel-
oped [2], the specialists did not pay attention to the
fact that in 2014, the International Electrotechni-
cal Commission issued the standard IEC60825-1-2014
(IEC2014), which cancels IEC2007. Fig. 1 shows a com-
parative table of standards of the IEC series. The new
IEC2014 standard has two fundamental differences
from IEC2007:

1. A new hazard class 1C has been introduced:

2. The values of the standardized parameters for
determining the 1 and 1M, 2 and 2M, 3R classes
of pulse sources have been updated (with refer-
ence to ICNIRP - International Commission on
Non-Ionizing Radiation Protection) [3].

[0 2014 roaa | Until 2014 Mocne 2014 ropa | After 2014
EBponenckuii | 1IEC 60825-1:2007 I 1IEC 60825-1:2014
coto3 g Safety of laser products. =4 Safety of laser products.
European Part 1. Equipment classification Part 1. Equipment classification
Union requirements and user's guide requirements and user's guide
Poccuiickas T'OCT IEC 60825-1-2013 OTCYTCTBYeT CTaHAAPT, YCIOBHO
Ddepepauus Be30I1acHOCTH JIa3ePHOM aIlllapaTypsl. COOTBETCTBYIOIINEH (MAEHTUYHEIN)
Russian Yacts 1. Kimaccudpurauus o60pygoBaHUs, MesKAYHAPOLHOMY CTaHAADPTY
Federation Tpe6OBaHUS U PYKOBOACTBO [IJIsI [10JIb30BaTeIel
(MEeHTHYeH MeKAYHAPOLHOMY CTAHAAPTY)
GOST IEC 60825-1-2013 There is no standard conditionally
Laser equipment safety. corresponding (identical)
Part 1. Equipment classification, to the international standard
requirements and user manual
(identical to international standard)
Puc. 1. Cpas-
Pecny6nunka CTB IEC 60825-1-2011 CTB IEC 60825-1-2017 HUmMeAbHAas
Benapycb Be30I1aCHOCTb JIa3ePHBIX U3Me/IHH. Be30I1aCHOCTb JIa3ePHBIX U3/e/IHH.
Republic Yacts 1. Kimaccudurauus o60pynoBaHUs, Yacts 1. Kimaccudpuraums o60pynoBaHUs, m a6/|uu'a
of Belarus Tpe6OBaHUS U PYKOBOZACTBO TpebOBaHMUS U PYKOBOACTBO cmaHaapmoe
(MEeHTHYeH MeKIYHAPOLHOMY CTAHAADTY) (MIeHTHYeH MeXXIYHAPOLHOMY CTAaHAADTY) cepuu IEC
STB IEC 60825-1-2011 STB IEC 60825-1-2017 Fig. 1. I[EC Series
Laser product safety. Laser product safety. Standards
Part 1. Equipment classification, Part 1. Equipment classification, .
requirements and guidelines requirements and guidelines Comparison
(identical to international standard) (identical to international standard) Chart
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3R HMMIIYJIBCHBIX HCTOYHHKOB (CO CCBUIKOM Ha
ICNIRP - International Commission on Non-
Ionizing Radiation Protection (MesxayHapoaHYIO
KOMHCCHIO II0 3aIIUTe OT HEeHOHHU3HPYIOUIETo
usnydeHus) [3].

TEPMNHOJ1OInA. HOPMATUBDI
FapMoHM3alMsl OTeYeCTBeHHBIX HOPMAaTHBHBIX
JOKYMEHTOB €O cTaHmapraMu EC mompasymeBaeT He
TOJIBKO OTCYTCTBHEe MPOTHBOpeuHH Mexay [OCTaMmu
II0 JIa3epHOHM TeMaTHKe, B TOM 4HclIe cepun IEC,
HO ¥ cooTBeTcTBMe ['OCToB CaHHMTAapHBIM HOpPMaM
u npaBuiaM (CH). B paborax [1, 10-13] yka3aHbI IIPUH-
LUMIIMIbHbIe PA3/IMYKsg HOPMATHBHBIX JOKYMEHTOB,
KOTOpbIe He I03BOJISIOT UMeTh KOPPEKTHYIO U IIOIHO-
LIeHHYI0 HOPMaTHUBHYIO 6a3y.

B cBasu c IlonokeHHMEM O TOCyZapCTBEHHOM
CaHUTAPHO-3MUAEMUOJIOrHYeCKOM  HOPMHPOBA-
HHH, YTBEP)KAEHHBIM IIOCTaHOBJIeHHeM IIpaBHUTeNlb-
cTBa Poccuiickoil ®enmepanyu ot 24 urong 2000 roga
Ne 554 1. 11, «“HOpMaTHUBHBIE IIPABOBbIE aKThHI, Kaca-
IOI[Mecsl BOIPOCOB obeclledyeHUs CaHHUTAPHO-
SMHEeMHOTIOTUYeCKOro 6/1aromonyvdusi HaceleHHUs,
IpUHHMaeMble ¢efepanbHbBIMU OpPraHaMH HCIIOJN-
HUTe/JIbHOU BJIACTH, [OCyJapCTBEeHHBIe CTAaHOAPTHI,
CTpOMTe/IbHbIe HOPMBI U IIpaBHJ/la, IIPaBHJId OXPaHbI
TpyZda, BeTepHHapHble U QUTOCAHWTAPHEIe IIpaBHa
He [O/DKHBI IIPOTHUBOPEYMTb CAHHUTAPHBIM IIPaBH-
nam». TakuM 06pa3oM, CyIIecTByeT HeobXOLHMOCTh
B yCTPaHeHHUM IIPOTHBOPEUYHH MeXKIy CTaHIapTaMH
Y CAHUTApHBIMU HOpMaMHu [10].

Hamubosnee SIBHBIMH HeCOOTBETCTBHUSIMU B HJI sIBJIS-
IOTCS Pa3/IM4yMs B TePMHUHOJOTHH U B 3HAYeHHUIX
HOPMATHBOB (9HEPreTHYeCKOM 3KCIIO3HULUH K 067y-
YeHHOCTH JIa3epHOro M3ay4deHMs). HopMaTuBhl, CBS-
3aHHBIE CO CTEIIeHbI0 BO3JEeHCTBHUS 1a3epHOro U3/ly4de-
HMS Ha YeJ/I0BeKa:

« IEC60825-1-2007 [3] - Maximum permissible

exposure (MPE);

» TOCT IEC60825-1-2013 [2] - MaKCHMMaJIbHO [OITy-
cTHUMas 3kcro3sunusa (MJ13);

» CTB IEC60825-1-2017 (CTb M3K) [4] - IlpemenpHO
DOIMYyCTHMBIH ypoBeHb (IIY);

+ CaHUTapHble HOPMBI M IIpaBU/Ia YCTPOMCTBA
1 SKCIUIyaTaluu Jiazepos Ne 5804-91 (CH-91) [7] -
IIpefenpHO JOMYCTUMBIN ypoBeHb (ITI11Y);

« CaHHUTApHO-3HUJEeMHOIOIHYECKUX TPebOBaHUAX
K dusnueckuM daxTopaM Ha pabouux mecrax
Ne 2.2.4,2259-2016 (Pa3gen VIII. «JlazepHoe M3y~
yeHHe Ha paboumx Mmectax») (CanllnH-16) [8] -
IIpenenpHO NOMYCTUMBIH ypoBeHb (IT11Y);

« TOCT 31581-2012 (I'OCT 2012) - IIpenenbHO [IOIY-
CTUMBIH ypoBeHb (II11Y).
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TERMINOLOGY. REGULATIONS
Harmonization of Russian regulatory documents
with EU standards implies not only the absence
of contradictions between GOSTs on laser topics,
including the IEC series, but also the compliance
of GOSTs with sanitary norms and rules (SR). The
authors of [1, 10-13] specify fundamental differences
of regulatory documents that do not allow for a cor-
rect and complete regulatory framework.

In connection with the Regulation on the State
Sanitary and Epidemiological Regulation approved
by Decree of the Government of the Russian Fed-
eration No. 554 dated July 24, 2000, clause 11, “regu-
latory legal acts related to ensuring the sanitary
and epidemiological well-being of the population
adopted by federal executive bodies, state standards,
construction standards and rules, labor protection
rules, veterinary and phytosanitary rules must not
contradict the sanitary rules”. Thus, there is a need
to eliminate the contradictions between standards
and sanitary norms [10].

The most obvious discrepancies in the RD are dif-
ferences in terminology and in the values of the
standards (energy exposure and laser radiation expo-
sure). The standards related to the degree of human
exposure to laser radiation:

« IEC60825-1-2007 [3] - Maximum permissible

exposure (MPE);

e GOST IEC60825-1-2013 [2] - Maximum permis-
sible exposure (MPE);

e STB IEC60825-1-2017 (STB IEC) [4] - Maximum
permissible level (MPL);

+ Sanitary standards and rules for the design and
operation of lasers No. 5804-91 (CH-91) [7] - Max-
imum permissible level (MPL);

« Sanitary and epidemiological require-
ments for physical factors at workplaces
No. 2.2.4.2259-2016 (Section VIII “Laser radia-
tion at workplaces”) (SanPiN-16) [8] - Maximum
permissible level (MPL);

e GOST 31581-2012 (GOST 2012) - Maximum per-
missible level (MPL).

The term MPE by implication means the same as
the MPL [11]. In the Belarusian version of IEC2014:
STB IEC [4], harmonization with the SR was made,
and the term is translated as MPL.

Recalculation of the values of the standards
showed differences in the approaches of IEC and
SR. The parameters set by the SR-91 are energy (W, J),
energy exposure (N, J/m?) (for pulsed radiation) and
power (P, W), irradiation (E, W/m?) (for continuous
radiation). In the IEC series of standards, the values
W, P, H, E are given, without any dependence on the
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Tepmun M3 (MPE) 1o CMBIC/IY O3Ha4daeT TO 3Ke,
urto u IIY [11]. B 6enopycckoil Bepcuu IEC2014: CTb
MDO3K [4] mpou3BeneHa rapMoHu3aums c CH, ¥ TepMUH
rnepesefeH Kak IIIY.

[lepecueT 3Ha4eHHIM HOPMATHBOB IIOKa3al pas-
nauuns B noaxofgax IEC u CH. IlapameTpamMu, yCTa-
HaBnuBaeMbIMH CH-91, sBIAIOTCA 3HEPIus (W, IIx)
M SHepreTuueckas sKcrosuums (H, [x/m?) (mis
HMMITYIBCHOTO M3Ty4eHHs), MoIHOCTh (P, BT) u obny-
4eHHOCTb (E, BT/M?) (/11 HellpepbIBHOTO HU3JIyYeHHUS).
B crangaprax cepuu IEC npuBeneHs! 3sHaueHus W, P,
H, E 6e3 Kakoi-11160 3aBUCHMOCTH OT peskuMa PaboTsl.
[IpuHIMIIBL cTaHAAapTOB IEC, 3a/lo’KeHHBIe IJIsL pac-
YeTOB, OTIMYAKTCHI OT OTeYeCTBEHHBIX HaJIUYHeM
00JBIIOro KOMHUYecTBa KO3QOHUIIMEeHTOB, IIpUYeM /15
oIpefesieHHs] HeKOTOPBIX U3 HUX HeoOXOAMMO IIpoje-
JIaTh JAOIOJIHUTE/IbHEIE BIUHCIEHHS.

HokymeHTsl CH-91 u CaHIIMH-16 HaIlpaBlaeHBl Ha
obecrieueHue 6€30I1aCHOCTH TIOJIek, OHU UMEIOT BBICO-
KHUI HOPMaTHUBHO-IIPaBOBOL CTaTyC, U UX TpebOBaHUS
0bs13aTeNIBHBI K UCIONHeHH0. JlokymeHT TOCT M2K
IIpenbsiBisieT TpeboBaHHUS K 0OOpYHOBAaHHIO, M 3Ha-
yeHuss M2 (MPE) SBISIIOTCS CIIPAaBOYHOM HHOOP-
manuer. B mokymente CTE MDK B ompeneneHUH
TepMmuHa MPE B IIprMeYaHHH 2 yKa3blBaeTCd: «3Ha-
deHus IIJ1Y, npuBefeHHble B IIPUIOKEHUH A, SBJIS-
I0TCSI CIIPAaBOYHBIMU U IIPUBOISATCS [JISI TOTO, YTOOBI
H3rOTOBUTE/NIb MOT PAacCYMUTHIBATE HOMHHAJIbHOe Oe3-
OITaCHOE PaCCTOSIHHE IS I/1a3, BBIIIOJIHHUTEL aHAJIK3
PUCKOB K MHOOPMHPOBATDH I10/Ib30BaTeNst 0 He3omac-
HOM HCII0/Ib30BaHUU NpoayKra» (B TOCT M3K oTcyT-
cTBYyeT) [2, 4].

B CBsAI3M C BBIIIEM3/IOKEHHBIM CYMTAEM, YTO YUYMUTHI-
BaTh 3HadueHM4 IEC mpu rapMoHusanuu I1J1Y Bo3gei-
CTBHUS JIa3€PHOI0 H3JIYyUYeHHUsI Ha 4e/loOBeKa He Ilejie-
coobpaszHo. HOpMaTHBBI, II0 KOTOPLIM OIIpeeIsIOTCS
K/IACCBI OITACHOCTH JIa3ePHBIX H3eMHH:

« IEC60825-1-2007 [3] - Accessible emission limit

(AEL);

« TOCT IEC60825-1-2013 [2] - Ilpemen OOCTYIIHOH

smuccuu (I1103);

» CTBIEC60825-1-2017 [4] - IIpenen MHTeHCHBHOCTH

JocTymnHoro usnydenus (IIKUAH);

e CH-91- TepMHH OTCYTCTBYET;

* CaulluH-16 - TepMUH OTCyTCTBYeT,

» TOCT 31581-2012 - JOIyCTUMBIMN IIpefen H3Jlyde-

gus (JITH).

Jnsa 1 Kimacca OMacHOCTH B OTE@YECTBEHHOM [IOKY-
meHTe CH MOSKHO BBIOEIUTH 10 CIIeKTPa/IBHBIX MHTEP-
BaJIOB /ISl KMITYJIbCHOIO PeXHMa paboTsl U 12 criek-
TPaJbHBIX HHTEPBAJIOB [/ HEIPEepPhIBHOIO PeKMMa
pabotel, B cTaHAaprax cepuu IEC: 13 u 12 cooTBet-
CTBeHHO. ['paHHIBl ABYX M3 HUX (180<A<302,5 HM;

=

operating mode. The principles of IEC standards laid
down for calculations differ from Russian ones in
the presence of a large number of coefficients, and
for the determination of some of them additional
calculations are necessary.

Documents SR-91 and SanPin-16 are aimed at
ensuring the safety of people, they have a high
regulatory status and their requirements are bind-
ing. The IEC GOST document sets out the equipment
requirements, and the MPE values are the reference
information. In the STB IEC document, the defini-
tion of the term MPE in Note 2 states: “The MPL val-
ues given in Appendix A are for reference only, so
that the manufacturer can calculate the nominal
safe eye distance, perform a risk analysis and inform
the user about the safe use of the product” (absent in
GOSTIEQ) [2, 4].

In this regard, it is not advisable to take into
account the IEC values when harmonizing the MPL
of human exposure to laser radiation. The stan-
dards by which hazard classes of laser products are
determined:

« IEC60825-1-2007 [3] - Accessible emission limit

(AEL);

e GOST IEC60825-1-2013 [2] - Accessible emission

limit (AEL);

e STB IEC60825-1-2017 [4] - Accessible radiation

intensity limit (ARIL);

« CH-91- the term is missing;

+ SanPiN-16 - the term is missing;

¢ GOST 31581-2012 - Permissible radiation limit

(PRL).

For the 1st hazard class in the Russian SR docu-
ment, 10 spectral intervals for a pulsed mode of oper-
ation and 12 spectral intervals for a continuous mode
of operation can be distinguished with 13 and 12 in
the IEC series standards, respectively. The boundar-
ies of two of them (180<A<302.5 nm; 302.5<A<315
nm) coincide (for both operating modes). A similar
situation was revealed for time intervals.

It is not possible to completely compare the stan-
dards for the 2nd and 3t classes (3R, 3B) because of
the different approaches laid down in the defini-
tions of the classes themselves (see “Classification”
section below).

An analysis of the comparison of the AEL SN-91
and IEC2014 standards is summarized in diagrams
(Fig. 2a-c):

+ Fig. 2a - for each spectral (from 180 to 106 nm)

and time (from 108 to 3-10° s) intervals for
1/(1 and 1M) hazard class;

+ Fig. 2b - for possible spectral and time intervals

of 2/(2 and 2M), 3/(3R), 3/(3B) hazard classes;
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302,5<A<315 HM) coBmamaioT (A1 060HX PeKHUMOB
paboTel). AHaJOrMYHAs CHUTYallus BBISBIEHA U IS
BpeMeHHBIX HUHTePBaJIOB.

[To/THOCTBIO CPABHUTH HOPMATHUBBI [IJ151 2 ¥ 3 KJIaCCOB
(3R, 3B) He IpenCTaBIseTCS BO3MOKHBIM K3-33 pas-
HBIX IIOJXOM0B, 3aJIOKEHHBIX B OIPefeleHHsIX CAaMHUX
KJI1accoB (cM. Janee paszen «Kmaccubukaius»).

AHanu3 cpaBHeHUs HopmatuBoB AEL CH-91
1 IEC2014 cBesieH B fMArpaMMBl (pyc. 2 a-c):

* PHC. 2a - II0 KLKAOMY CIIeKTpasibHOMY (0T 180 10

106 Hm) u BpemeHHOMY (0T 10753 10 3103 ) MHTep-
Bany ans 1/(1 u 1IM) Kiacca oIacHOCTH ;

e puc. 2b - 1151 BO3MOKHBIX CIIEKTPAJIbHBIX U Bpe-
MeHHBIX WHTepBaIoB 2/(2 1 2M), 3/(3R), 3/(3B)
KJIACCOB OIIACHOCTH;

* puc. 2c - cymmapHas an1s 1/(1 u IM), 2/(2 u 2M),
3/(3R), 3/(3B) K/1aCCOB OIIACHOCTH.

Be30roBopoyHoO IPUHHMAaTbh BapHaHT eBpOIleH-
CKMX HOPM B Ka4eCTBe OCHOBBI JII TAPMOHM3ALIUHU
HeKOPPeKTHO, IIOCKOIBbKY B cyMMe (pHc. 2c¢) 98,15%
3HaYeHHH HMeIT IpoTHBopedus. 1,85% cosmane-
HUM - 3HadyeHHUs [g Kjlacca 1 B HeKOTOPBIX Bpe-
MeHHBIX UHTepBaiax YO-nuamnasona (180 <A<380 uM).
Hawubosnpiasi pasHULA B 3HAYEHUSIX BapbUPYETCsl OT
1000 mo 4500 pa3 Il UMITYJIBCHOTO PeXKUMa paboTsl
B CIIOPHOM HHTepBase 380<A<400 HM: B CTaHAApPTaX
cepuu IEC oH BXoauT B Y®-nuarmnasoH, a B CH - B BUIH-
MbIH (pHc. 3).

B ctateax I'. M. JKentosa [11, 12] yKa3aHo, YTO oTeve-
CTBeHHble HOPMAaTHUBBHI SIBJISIIOTCS Hauboee TOCTOBEp-
HBIMH (BO3MOSKHO, 33 MCKIIOYeHHEeM HOPMAaTHUBOB,
obHoOBIeHHBIX B IEC2014 [3]).

Jl1a rapMOHM3aliM HOpMaTUBOB AEL HeobX0OHUMO:

N
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« Fig. 2c - total for 1/(1 and 1M), 2/(2 and 2M),

3/(3R), 3/(3B) hazard classes.

It is incorrect to unconditionally accept the vari-
ant of European norms as the basis for harmoni-
zation, since in the total (Fig. 2c) of 98.15% of the
values have contradictions. 1.85% matches are the
values for class 1 in some time intervals of the UV
range (180<A< 380 nm). The largest difference in
values varies from 1000 to 4500 times for the pulsed
mode of operation in the controversial interval of
380<A<400 nm: in the IEC series standards, it falls
into the UV range, and into the visible range in the
SR (Fig. 3).

G.I.Zheltov [11, 12] argues that the Russian stan-
dards are the most reliable (possibly, with the excep-
tion of standards updated in IEC2014 [3]).

To harmonize AEL standards, it is required to:

« align the spectral and time intervals;

« bring standards to the same parameters, for

example, to energy (W) and power (P);

« bring standards to the same dimensions and

values.

The serious contradictions in this direction require
coverage and discussion of this issue in the expert
community.

CLASSIFICATION

Another fundamental point in the harmonization
process is the classification of laser products by
hazard level. The distinction between product clas-
sifications in the documents SR-91, SanPiN-16 and
GOST IEC has long been a subject of discussion in the
field of medicine. An attempt to harmonize the clas-

26,28%

3,85%

69,87%

50,00%
31,55%

48,15%
68,45%
1,85

Knacc Knaccbl onacHoctun Knaccbl onacHocTtun ulEC2014
onacHocTu 2/ (2un2Mm), 1/(1n1M), 2/ (2un2M), . .
1/(1n1M) 3/(3R), 3/ (3B) 3/(3R), 3/ (3B) Fig. 2. Ratio of

Hazard Class Hazard Classes Hazard Classes the values of
1/ &1M) 2/(2&2m), 1/(1&1M),2/(2&2M), the standards
3/(3R),3/(3B) 3/(3R),3/(3B) SR-9] and
a) b) o] IEC2014

IEC 60825-1-2014 < CH 5804-91
(mopmatuBsl IEC 2014 cTposke)

IEC 60825-1-2014 < SR 5804-91

(the IEC 2014 standards are stricter)

IEC 60825-1-2014 ~ CH 5804-91
(HOpMaTHBEI IIPUMEPHO PABHBI)

IEC 60825-1-2014 ~ SR5804-91

(the standards are approximately equal)

Puc. 2. Coom-
HouwleHue
3Ha4eHul Hop-
mamusos CH-91

IEC 60825-1-2014 > CH 5804-91
(HopMaTuBEI CH CTpOsKe)

IEC 60825-1-2014 > SR 5804-91
(the SR standards are stricter)

60 DOTOHUKA TOM 14 N2 12020



RERRR RN RN R N AR R AR R R R R N N AR N AR A AR RN NN
N METROLOGY AND CERTIFICATION m
RERRR RN RN R N AR R AR R R R R N N AR N AR A AR RN NN

i g

1EC N 380 <A <400 HM - YO-nHanasoH *’i’l# . 380 <A <400 HM - BUAHUMEBIH JHATIa30H
EL=A 380 <A<400 um - UV range (5 380 <\ <400 HM - Visible range Puc. 3.
IEC 60825-1:2014 CH 5804-91 l/l/lmocmpau,un
IEC 60825-1:2014 SR 5804-91 CNOpPHBIX
Y®-ananasoH BUAVUMBIV Anana MK-ananasoH duanasoHos
UV range Visible range IR range OAUH B0AH
Fig. 3.
‘ ‘ Illustration
180 HM 280 HM 315 HM 380 uMm (CH 5804) 750 uMm (CH 5804) .
400 HM (IEC 60825-1) 700 EMm (IEC 60825-1) of controversial
180 nm 280nm 315nm 380 nm (SR 5804) 750 nm (SR 5804) wavelength
400 nm (IEC 60825-1) 700 nm (IEC 60825-1) ranges

* IIPUBECTH B COOTBETCTBHE CIIEKTPaJIbHBIE U Bpe-
MeHHBIe HHTEepPBaJIbl;
¢ IPHUBECTH HOPMATHBBI K OJHUM H TeM 3Ke I1apa-
MeTpaM, Hampumep K s3Hepruu (W) u MoILIHO-
ctu (P);
¢ IIPUBECTH HOPMAaTHBBl K OJMHAKOBBIM pa3Mep-
HOCTSIM U 3Ha4YeHHUSIM.
Hanudre cepbe3HBIX IIPOTHBOPEYUE B NAHHOM
HaIIpaBJlIeHUH TpebyeT oCBelleHUS U 06CYKOeHUS
IDAHHOTO BOIIPOCA B 9KCIIEPTHOM CO0b1IecTBe.

KNACCUDPUKALUNA

Eme ogHMM IPHHLUIIHAJILHEIM MOMEHTOM B IIPO-
Iecce TrapMOHHM3ALMH SABISeTCS KIacCuUKALUI
7a3epHBIX H3LEIHH II0 CTelleHH OIIaCHOCTH. Pasiu-
yMe KIacCUPUKALUNM U3MeNHUHN B JokyMeHTax CH-91,
CanllunH-16 1 TOCT M3K maBHO SIBIASeTCS IPeIMETOM
obcyskneHun B chepe JIB. B CanIInH-16 Oplia NpHUHSTA
IIOIIBITKA TAPMOHHM3ALMHY KIACCUUKALIMM U BBeI€HBI
7 KJIacCOB, HO OmpefeleHMs KJIaCcCOB JaHBl B COKpa-
IeHHOM BHJE WJIK HM3MEHEHBI, B Pe3y/JbTaTe 4Yero
M3MEeHMIACh CYyTh OIpefeneHHs 1 Kjacca OMAacHOCTH
I10 CpaBHEHHMIO CO CTaHAapTaMu cepuu IEC.

B ompenmenenuu 1 Kjacca OIacHOCTH OOHHMM M3
Hanbosee 3HAUMMBIX SIBISIETCSI TEPMHH: ¢BCTPOEH-
Has JasepHas anmapartypa» («BCTPOEHHOE JIa3epHoe
uszenye» ), KOTOPBIE IPUBEJIEH B CTAHJAPTaX CEPUU
IEC 1 ANSI ¥ KapIuHaIbHO U3MeHSIeT CMBIC/ OIIpese-
neHusd 1 xinacca B CaulluH-16 [2-5, 8].

BcTpoeHHoe J1a3epHoe M3[enHe - Ja3epHoe H3fe-
nue, KOTOPOMY BC/Ie[CTBHe KOHCTPYKTHBHBIX 0COOeH-
HOCTeH, OTPaHHUYHBAIOIINX HHTEHCHBHOCTb JOCTYII-
HOTO0 M3/Iy4YeHU s, YCTAHOBJIeH KJIACC HIDKe, YeM Ki1acc
BXOJsIIEro B Hero Jiazepa (CTE M3K (m. 3.30)) [4].

YCTponCcTBa, KOTOPBIM IIPUCBOeH Kiacc 1C, - IpKU
IIpUMep BCTPOEHHOIO JIa3epPHOT0 M3JeNIHs: «yPOBHU

sification was made in SanPiN-16, and 7 classes were
introduced, but the class definitions are given in an
abbreviated form or changed, as a result of which
the essence of the definition of the 1st hazard class
has changed in comparison with the standards of
the IEC series.

One of the most significant terms in the defi-
nition of 1st class is Embedded laser equipment’
(Embedded laser product™, which is given in the
standards of the IEC and ANSI series and dramati-
cally changes the meaning of the definition of class 1
in SanPiN-16 [2-5, 8].

An embedded laser product is a laser product
which, due to design features that limit the inten-
sity of available radiation, has a lower class than
the class of the laser included in it (STB IEC (Clause
3.30) [4].

Devices to which class 1C is assigned is a vivid
example of an embedded laser product: “levels of
exposure or energy exposure may exceed the MPE
for the skin”, “eye hazard is prevented by engineer-
ing means, i.e., radiation ceases or the intensity of
accessible radiation decreases to a level below ARIL
(AEL) class 1” [4].

One needs to pay attention to the provisions of
the IEC series standards: “the requirements of this
standard do not apply to any laser product if the clas-
sification made by the manufacturer of this product
shows that the radiation level does not exceed the
accessible radiation intensity limit (ARIL) (AEL) for
class 1 for all operating conditions, technical and ser-
vice maintenance and in the event of a malfunction.
Such a laser product can be considered as a safe laser
product” [4], i.e. laser products defined as class 1 in
SR-91, SanPiN-16, GOST 2012 are not considered in
the IEC series standards.

*  TOCT M3K.
**  CTB M3K.

*  GOSTIEC.
** STBIEC.
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0bIyueHHUsT WM SHepPreTHYecKOon
3KCIIO3UIMKM MOTYT IIPeBBIIIATh
I1OY (MPE) o1 KOXKKH», «OIIaCHOCTD
IUIS IJ1a3 MPefoTBPAIIAIOT HHKe-
HepHBIe CPeACTBA, TO €CThb H3IIy-
YeHHe ITPeKpallaeTcsl UIH UHTEH-
CHUBHOCTb JIOCTYIIHOTO K3/Ty4YeHHS
YMEHBIIAeTCsl 10 YPOBHSI HIDKe
IMIUOY (AEL) knacca 1» [4].

Heobxomumo 06paTUTh BHUMA-
HUe Ha IIOJIOKeHHe CTAaHAAPTOB
cepuu IEC: «TpeboBaHHS HACTOS-
IIero CTaHZApTa He PacIpoCTpa-
HSIIOTCSL Ha y10boe j1a3epHoe HU3fe-
nHe, eCM KIAcCHQHUIIMPOBAHUE,
BBIIIOJIHEHHOe  KM3TOTOBHUTE/IEM
9TOr0 H3JeMs, [IOKa3hIBAeT, UTO
ypOBEHb M3/yueHHUsS He IIpeBbI-
IIaeT IIpefesl WHTEHCUBHOCTHU
mocrynHoro usnydeHus ([THUIOH)
(AEL) myist Knacca 1 IIpu BCex yciio-
BUSIX OKCIUIyaTallMM, TeXHHUYe-
CKOTO K CepBUCHOTO 06CIyKU-
BaHHUS MU IIPU BO3HUKHOBEHHUH
HeMCIIPAaBHOCTH. TaKoe ja3epHoe
H3/e/rie MOXKeT PacCMaTPHBAThCS
Kak 6e30IlacHoe JazepHOe H3Ze-
nue» [4], T.e. 7nasepHble H3Je-
7Usi, oIpeneneHHble KakK 1 Kiacc
B CH-91, CanlluH-16, TOCT 2012,
B cTaHmapTtax cepuu IEC He
PaccMaTpHBAIOTCH.

B Tabm. 1 IpHUBEIEHBI oIpene-
JleHHs 1 KIacca OMacHOCTH BbIIIe-
ynoMaHyTeix HJ. [asg rapmo-
HHU3ALUK oIlpefeneHHs 1 Kiacca
OITACHOCTU IIpeJJIaraercsi CIenyo-
UK BapHaHT.

Knacc 1. Jla3epHble H3Oenud,
KOTOpble 6e30ITacHbI IIPU HCIIOIb-
30BaHHM, BK/IOYAS [IJIMTEIBHOE
npsimoe HablofeHHe B IIyuKe,
IaKe Korja obynydeHHe IPOHCXO-
IUT yepe3 OIITHUYECKHe YCTPOKCTBA
HabnioneHus: (Hamp. OWHOKIH).
K xmaccy 1 Takke OTHOCATCA
7a3eppl C BBICOKOM MOIIHOCTBIO
M3JIy4eHHUsI, KOTOpble ITOTHOCTHIO
3aKpBITHl, TaK YTO IIOTEHLIUATIBHO
OIlacHOe M3JyueHHe He[OoCTYIIHO
IIPH UCIIONB30BAHUHU (BCTPOEHHOE
nasepHoe wu3fmenue). Habmwome-
HHe B IIy4Ke M3Jy4eHHUs Ja3ep-
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Tabnunua 1.0npegeneHms 1 knacca onacHoOCTU
Table 1. Definitions of hazard Class 1

Ne
No.

1

HopMaTMBHbIV LOKYMEHT
Regulatory document

CH 5804-91 [7]
SR5804-91 [7]

CaHlMuH 2.2.4.2259-16 [8]
SanPiN2.2.4.2259-16 [8]

rOCT 31581-2012 [9]
GOST 31581-2012 [9]

CTb IEC60825-1-2017 [4]
STB IEC60825-1-2017 [4]

OnpegeneHue 1 Knacca onacHoOCTU
Definition of hazard Class1

K nazepam | knacca oTHOCAT NONHOCTbLIO beszonac-
Hble Na3epbl, TO eCTb TaKMe 1a3epbl, BbIXOAHOE
KONIMMUPOBAHHOE M3/ly4YeHne KOTOpbIX He Npea-
CTaBASET ONACHOCTM NPU 06YHEHNM FNA3 U KOXMU.
Class Ilasersinclude completely safe lasers, i.e.,
those lasers with the collimated output safe when
exposing eyes and skin.

MonHoCTbo 6e3omacHbie na3epbl, TO eCTh Takme
Nasepbl, BbIXOAHOE NPSIMOE N3/TyHeHNe KOTOPbIX
He npeACcTaBAseT 0NacHOCTM NpyY 06ayYeHUN rnas
1 KOXMW.

Completely safe lasers, i.e., the lasers with direct
output safe when exposing eyes and skin.

NazepHble n3genusa 6esonacHble Npy npeanonarae-
MbIX YCNOBMSIX IKCNAyaTaLMN.

Laser products safe under the expected operating
conditions.

JlazepHoe n3genune, npy pabote KOTOPOro YenoBeK
He MOXKET NOABEPrHYTLCS NA3epHOMY 06/1yHEHMIO
CWUHTEHCUBHOCTbHO, I'IPEBbILLIa}OLLI,eVI npenenbl
MHTEHCMBHOCTU AOCTYMNHOIo U3nyyeHnsa ons
Knacca l A COOTBETCTBYIOWMX AJVH BOJIH U ANU-
TeNbHOCTEN n3ny4yeHus.

IIpuMmeuaHue 1. JlasepHbIe U3/INSI, KOTOPbIe 6e3-
OIIaCHBI IPU HCII0/Ib30BAHUH, BKIIOYAs JIHUTEIbHOE
npsiMmoe HablOfeHHe B ITyUKe, AasKe KOrAa obnyueHHe
IIPOUCXOJHUT Yepe3 OITHUeCKHe YCTPOHCTBa Habio-
JeHus (TasHble TyIIbl M 6uHOKIH). K Kiaccy 1 Takke
OTHOCSITCSI JIa3€PhI C BEICOKOX MOIIHOCTBIO U3/Ty4YeHHU S,
KOTOPBIE IIOJTHOCTBIO 3aKprTbI, TaK YTO IIOTEHLIHAJIBHO
OIlacHOe M3/1y4YeHHe HefJoCTYIIHO IIPH UCII0b30BaHUH
(BCTpoeHHoOe 1a3epHoe Ku3nenue). HabnoneHue B IIyIKe
M3/TyYeHUs Ta3epHbIX U3/e/INI K1acca 1, KoTopble
HCIYCKAIT BUAUMOE U3/TydeHHe, MOXeT CO3[aTh oc/ie-
ISOMUE 3 PeKT, 0cobeHHO IpH c1a60oM ITOCTOPOH-
HeM OCBeIleHUH.

IMprMeuyaHwHe 2. TaK KaK UCIIBITAHUSA /IS YCTAHOB-
JIeHH I KJIacCa M3/le/IHs OTPAaHHYeHbl HCIIBITAHUSIMH
B paboueM peskKMe, TO [J1s1 HEKOTOPIX BCTPOEHHBIX
71a3epHBIX U3/e/IH i H3/ydeHHe C MHTeHCHBHOCTBIO
Boime [TMJIH 15 K1acca 1 MOKeT CTaTh JOCTYIIHBIM
B pesKHMe TeXHHYeCKOro o6c/1y>KuBaHUS, KOTAA 6710KH-
POBKa IaHe/IH 0CTyIIa OTK/II0YeHa.

A laser product which operation does not expose
a person to laser radiation with an intensity
exceeding the limits of the accessible radiation
intensity for class 1 for the corresponding
wavelengths and radiation durations.

Note 1: laser products that are safe to use, including
long-term direct beam observation, even when
irradiation occurs through optical observation devices
(eye magnifiers and binoculars). Class 1 also includes
lasers with high radiation power, which are completely
covered, so that potentially hazardous radiation is
not accessible when used (embedded laser product).
Observing a Class 1 laser product beam that emits visible
radiation can create a dazzling effect, especially in low
ambient light.

Note 2: since tests to establish the class of the product
are limited to tests in the operating mode, products
radiation with an intensity higher than ARIL for class
1 may become accessible for some embedded laser in
maintenance mode when the access panel interlock is off.
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Ta6nuua 2. Onpegenenns 2 1 3 (3R, 3B) K1IaCcCoB 0NacHOCTH
Table 2. Definitions of hazard Classes 2 and 3 (3R, 3B)

Knacc 2 2
onacHocTH (CH5804-91)[7] (CTB IEC60825-1-2017) [4]
(SR5804-91) [7] | (STBIEC60825-1-2017) [4]

Hazard class

(CH 5804-91) [7]
(SR5804-91) [7]

i g

3 3R 3B
(CTB IEC60825-1-2017) [4] ~ (CTB IEC60825-1-2017) [4]
(STBIEC60825-1-2017) [4] = (STB IEC60825-1-2017) [4]

CnekTpanbHbIn 180<A<10° 400<A<700
WMHTepBas, HM
Spectral

interval, nm

380<A<1400

180<A<10° 180<A<10°

HBIX H3JIeIMH KIacca 1, KOTOpble HCITYCKAIOT BUIU-
Moe u3JyueHHe, MOKeT CO03[aTh OCJIeILISIONHI
3¢dekT, ocobeHHO IpHU C1abOM ITOCTOPOHHEM OCBe-
meHUH (IpHUMedaHHe: OOIIMM IIPUMEpOM Ja3ep-
HOTO M37eNHs Kiacca 1 sBisercs H3lenue, KOTOpoe
BK/IIOUAeT B ceOsl BCTPOEHHBIH J1a3ep 6ojiee BBICOKOTO
KIacca, HO IIPY HOPMaJIbHOM paboTe He IpencTas-
J1sieT OIACHOCTH ITOPasKeHH I [10/Ib30BaTeIsl JIa3epHBIM
H3JIy4YeHUeM).

[1aBHBIe Y NPUHIMIIHAIBHBIE OTIHYHA 2 U 3 (3R,
3B) knaccoB mexxay CH-91 u ctangapraMu cepun IEC
3aK/II0YAIOTCS B HECOBIIAIEHU U CIIeKTPATIbHBIX HHTEP-
BaJIOB, IS KOTOPBHIX YCTaHABIMBAIOTCS TpebOBaHUS
Kaskmoro u3 kiuaccoB (cMm. Tabi. 2) [4, 7]. OODHUM Hu3
BapUaHTOB pellleHHs JAaHHOIO BOIIPOCa MOKeT CTaTh
INpUHATHE KIacCMUKALUM CTaHAApTOB cepuu IEC,
IIOCKOJIBKY OHa siB/IseTcsl 6oree OmPo6HOM M I103BO-
JIsIeT OXBAaTUTh 60JIbIIIOe KOTUYeCTBO PAa3HOBHUIHOCTEMH
Ja3epHBIX H3JeMHUM, B TOM YMCIe U MeIUIIUHCKYIO
TexHHUKY (k1acc 10).

[TonoxkeHHUsI, Kacaromiudecss TpeboBaHHI K H3T0-
TOBJIEHMIO, 3KCIIyaTalldH, Pa3MeIleHHI0 Ja3ePHbIX
M3JeMuil, TpebOBaHUI K IIepCOHaNy U APyrHve, MOTYT
OBITh TAPMOHHU3HPOBAHBI OCIIPEIITCTBEHHO.

3AKJTIOYEHUE
ITpoliecC TapMOHH3ALMK HeobXOAUM He TOIBKO ISl
IOBBIIEHUST 3PPeKTUBHOCTU MEXaHU3MOB B3aUM-
HOI'O IIPU3HAHHUS Pe3yIbTaTOB CepPTUPUKALMH, HO
U s obHoBneHus HJI mo JIB U co3maHUs IPOYHOM
6a3pl, KOTOpasl IOCIYKUT OCHOBOM MIJIS pa3paboTku
CTAaHAAPTOB II0 TeMaTHKe Ja3epPHbIX TeXHOJOTHH,
HCCIel0BaTeNIbCKUX paboT U T. 1. IIoMKUMoO 3T0ro0 6ynyT
BOCITOJIHEHBI ITpobesibl, KOTOpble MOTYT BO3HHUKHYTh
B (Jy4ae BCTYIUIEHUS B CHJIy IIOCTaHOBJIeHUS «O IIpU-
3HaHUU YTPAaTHBIIMMH CHJIY HOPMAaTHUBHBIX IIPaBO-
BBIX aKTOB K OTHE/NBHBIX IT0JIOKEHHUI HOPMATUBHBIX
IIPaBOBBIX aKTOB Poccurickon Penmepauimu u PCOCP»,
T.e. I10Cjie OTMeHBI psaga HII.

Jsisi obrerdeHus Iipoliecca I'apMOHM3ALMK Heob-
XOOMMO C037aTh 6a30BBIM JOKYMEHT C TePMHHAMHU
U OIlpefe/eHUsIMH, KOTOPBIM MOXKET OBITh IIO/yuYeH

Table 1 defines the hazard class 1 of the afore-
mentioned regulatory documents. To harmonize the
definition of the 1st hazard class, the following is
proposed.

Class 1 Laser products that are safe to use, includ-
ing long-term direct beam observation, even when
radiation occurs through optical observation devices
(e.g. binoculars). Class 1 also includes high radia-
tion power lasers that are completely enclosed, so
that potentially hazardous radiation is not avail-
able when used (embedded laser product). Observ-
ing a Class 1 laser product beam that emits visible
radiation can create a dazzling effect, especially in
low ambient light. (Note: A common example of
a Class 1 laser product is a product that includes a
higher-class embedded laser, but there is no danger
of laser damage to the user under normal operation
conditions.)

The main and fundamental differences of the 2nd
and 39 (3R, 3B) classes between the SR-91 and the
standards of the IEC series are the mismatch of the
spectral intervals for which the requirements of each
class are established (see table 2) [4, 7]. One of the
options for solving this issue may be the adoption of
the classification of standards of the IEC series, since
it is more detailed and allows for covering a large
number of varieties of laser products, including
medical equipment (class 1C).

The provisions regarding the requirements for the
manufacture, operation, placement of laser prod-
ucts, personnel requirements and others can be har-
monized without hindrance.

CONCLUSION

The harmonization process is necessary not only to
increase the effectiveness of mechanisms for the
mutual recognition of certification results, but also
to update RD on laser safety, and create a solid base
that will serve as the basis for the development of
standards on the topics of laser technology, research,
etc. Furthermore, the gaps that may arise in the
event of the entry into force of the resolution “On
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IIPK COBMECTHOM CJIasKeHHOH pabore TK 296 «OnTHKa
U ¢poTtoHMKa», TK 452 «be30macHOCTh ayAauo-, BUIEO-,
371eKTPOHHOM amIapaTypsl, 060pynoBaHus HHPOpMa-
LIMOHHBIX TEXHOJIOTUHM M TeJeKOMMYHHKALIMOHHOIO
obopymoBanusi», Pocmorpebuamsopa, HHUH mMenu-
LIMHBI TPYAA UM. akajgemuka H. ®. M3smeposa, MHCcTH-
TyTa ¢u3uKku HM. b.H.Cremanosa HallMoHa/lbHOM
aKaJeMHH HayK bemapycu M BceX 3aMHTepecOBaHHBIX
IpeANPUATHUH, BeAyIUX paboTy B 0671acTH GOTOHUKU
Y 71a3epHOM TeXHHUKH. [IpUHATBIe TEpPMUHBI U OIlpefie-
JIeHHs [O/DKHBI JIedb B OCHOBY Kak CH, Tak U 06HOB-
JIeHHBIX CTAHAAPTOB.

HecomMHeHHO, He0OXOAUMBl [IOIOJHHUTEIbHbBIE
KCC/IeN0OBaHMS C yY4eTOM TOro, UTO 3a 28 JIeT C MOMeHTa
BhIlTycKa CH-91 mpowM3soinen CKavyoK Ha HPUHIMIIN-
A7IBHO HOBBIM YPOBeHb JIa3ePHOM TeXHHUKHU H TeXHO-
nmorumi. IToMuMoO 3TOrO, B CTaThsx [11, 13], aBTOpaMu
KOTOPBIX SIBISIOTCS paspaborunku CH-91, roBopuTcs
00 OTCYTCTBUU CBeleHUI 06 KCClefoBaHUIX B HEKOTO-
PBIX CII@KTPAIBHBIX U BpeMeHHBIX HHTepBaiax. B IEC
6pUTH OOHOB/IEHBI [JAaHHBIE JIMIIb HEKOTOPHIX II07I0-
SKeHHH, a OCTaJIbHBbIe CBe[leHHS OCTA/JIMCh Ha yPOBHE
80-X romoB IIPOIUIOrO CTOJIETHS. DTO CBHOETE/Ib-
CTByeT 06 aKTyaJIbHOCTH IIPOBeeHHs paboT B JaHHOM
HaIlpaBjIeHHH.

BbiIBOAbl U MPEAJTOXXEHUA

1. IlpuBecTH B COOTBETCTBHE TepMHHojaoruio CH
Y CTaH[APTOB.

2. AKTyaJH3HpOBaTh TePMHHBI, YIUTBIBAsS HOBeM-
mue pa3paboTky B 067aCTH J1a3epHON TeXHUKHU
M TeXHOJIOTHH.

3. TapMoHH3UpOBaTh pa3pabaTeiBaeMble HOpMa-
THBHBIe JOKYMEHTHI C HOBOM BepCHeH CTaHIap-
TOB cepuu IEC: IEC60825-1-2014.

4, [TIOTIOJIHUTh KJIACCUPUKALIUIO 10 CTEIIeHU orac-
HOCTH U BBecTH Kkjacc 1C.

5. /I TIOATOTOBKU K TapMOHM3aLlMK COI/IaCOBaTh
CIIeKTpajbHbEle U BpeMeHHble MHTepBajbl, IIPH-
BeCTH B COOTBETCTBHE ITapaMeTPbl HOpPMATHBOB.

6. I[IpuBieyp K IIpOLIeCCYy TapMOHH3AaLMHU BCeX
3aHMHTEPEeCOBAHHBIX CIIELHAJIHCTOB B 06JsacTH
GOTOHUKMU U J1a3epHOM TEXHUKH.,

CI'I NCOK JINTEPATYPbI
PaxmaHos b. H., lesucunos B.A., Mutpodanos A.B., Knu6osckuii B.T.
Bonpockl TeXHMYECKOr0 peryampoBaHms 6e30macHoro NpUMeHeHNs na3epHoi
annaparypsl. Yactb |. TexHudeckme pernameHTb TaMOXeHHOr0 Coto3a. — Pomo-
HuKa. 2013; 6 (42): 46-60.

2. TOCT IEC60825-1-2013.5e30nacHocmb na3epHoli annapamypal. Yacm 1. Knaccuguka-
yus 06opydosatus, mpe6osanus u pykosodcmeo das noAb3osameneil.

3. IEC60825-1-2014. URL: https://webstore.iec.ch/publication/3587.

4. CTb IEC60825-1-2017. be3onacHocmb Aa3epHbix u3deautl. Yacmb 1. Knaccugukayus o6o-
pydosanus u mpe6osanus.

5. ANSI 136.1-2014. American National Standard for Safe Use of Lasers (Heoduumans-
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the recognition of normative legal acts and certain
provisions of the normative legal acts of the Russian
Federation and the RSFSR” will be filled, i.e., after
the cancellation of a number of RDs.

To facilitate the harmonization process, it is nec-
essary to create a basic document with terms and
definitions that can be obtained with the joint
coordinated work of TC296 “Optics and Photonics”,
TC452 “Safety of audio, video, electronic equipment,
information technology equipment and telecommu-
nication equipment”, Rospotrebnadzor, Academi-
cian N. F. Izmerov Research Institute of Occupational
Medicine, B.I.Stepanov Institute of Physics of the
National Academy of Sciences of Belarus and all
interested enterprises working in the field of pho-
tonics and laser technology. Accepted terms and defi-
nitions should form the basis of both SR and updated
standards.

Undoubtedly, the additional studies are necessary,
taking into account the fact that over the 28 years
since the release of the CH-91, there has been a jump
to a fundamentally new level of laser equipment
and technologies. Furthermore, in the articles [11,
13], sponsored by the developers of CH-91, it is said
that there is no information about the studies in
some spectral and time intervals. Only a few provi-
sions were updated in IEC, and the rest of the infor-
mation remained at the level of the 80s of the last
century. This indicates the relevance of work in this
direction.

CONCLUSIONS AND PROPOSALS

1. Align the terminology of the SR and standards.

2. Update the terms, taking into account the lat-
est developments in the field of laser equip-
ment and technologies.

3. Harmonize the developed regulatory documents
with the new version of the standards of the
IEC series: IEC60825-1-2014.

4, Supplement the hazard classification and intro-
duce Class 1C.

5. To prepare for harmonization, harmonize the
spectral and time intervals, align the regula-
tory parameters.

6. Involve all interested specialists in the field of
photonics and laser technology in the harmoni-
zation process.
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TEMATUKA KOH®EPEHLWNIA:

* KB2HTOB2A ONTWKa K [t’}fH,EJ,aMEHTEUIbHEIH CNeKTPOCKONWA, KBaAHTOBaA HH{FDPMEITHKEI
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* HOBBIE NPHUHLUWNBI ONTHUYECKOoiA nepefa4qu, DEPEIEDTKH W XpaHeEHMWA I-1H¢DPMEILI,HI-"I

" onNTUYeCKKne MaTepyansl ¢DTDHI-I'IKH

*ONTHKa KW ¢IDTDHI-1K;:! ana BrUonorm i MeguUMHEL

B pamkax KoH(epeHyul COCmoAMCA ceMuNap «MHBycmpuansHas gomonukar U Ymenua axademuxa H0pua Hukonaesuya JeHucioKa.

K YHACTAM B KOHGCDEHLAA NPUIRAWAMKTOR HAYUHLIE COTPYAHAKA,
MONOARIE YUEHBIE, ACMWPAHTE W CTYAEHTEL Ha koHdepeHUmMY GyayT
NPEACTABNEHE JOKNAAE NO PEIYNLTATAM PEANWZALMK NpoekTos POEN,

K YUACTWED B CEMMHAPE aMHYCTPHWANEHAA HOTOHMKS: NPUIN3LIAKTCR
NPEACTABMTENA MHAYCTPMM,

Pafovue A3k pyccrull, anenuiickuil,
Cpox npuema mamepuanoe doknados:
do 15 maa 2020 2000 EKTOYUMENLHO.

Hgem Bac B ropoge Ha Hegee!
MNogpoGHocTK Ha caiiTe KoHdepeHunn - conf-bpo.ifmo.ru
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I HpOMbILLIJ'IeHHb[e BOJ/IOKOHHbIE /1a3epPbl

TMPATMALWAEM NOCETUTL HALL CTEHA
HA BLICTABKE "®OTOHWKA 2020"

B LIBK "3KCNOLIEHTP" 31.03 - 03.04,
NABUIBOH ®OPYM, CTEHA, Ne FDOS0

MpomMBILLNEHHBIE BOAOKOHHBIE Nazepsl PG noayHmnm
LUMPOKOE NPMMEHEHWE B TaKKX OTPACNAX NPOMbILLIEH-
HOCTH, KaK asTOMODWNECTPOEHWE W BarOHOCTPOEHME,
METANNYPruA W 3HEPreTHKa, CYAOCTPOEHME W aBWa-
CTPOEHWE, M B 33POKOCMKUHECKOM OTPaCHK.

YILIECTBA

* KN4 ot pozethk fo 50%;

. BOJ’IDHDHHhIﬁ Ehl!ﬂ,ﬂ, C BbICOKMM K3Q4YeCTBOM MydKd,
BPP = 0,35 mm-mpag);

*  BLICOK3A MOWHOCTL Na3epHOro M3Ay4eHMA
(no 100 kBT u BrIWwe);

* BhICOKaA HAAEMHOCTL, OrPOMHbIN pecypc paboTo;

*  KOMMAKTHOCTh, MOHOMUTHLIA AW3IaNH;

*  OTCYTCTEWE pernaMmeHTHeIX paboT u npocroTta
IKCNNYaTalmu,;

*  pesim BeicTporo YyNpasneHus MOoLLHOCTEI U3NY-
YEHWA naszepa no UWPPOBOMY MAW aHANOTOBO-
MY KaHany ynpasneHus;

* 31043 rapaHTHK C BOBMOMHHOCTBIO pacluMpeHms

ao 8 ner,

IPG ABNASTCA TEXHONOIMYECKMM 3aKOHOAaTENEM
Pa3BuUTHA NA3epHOW MHAYCTPWUKM W BAWHCTBEHHBIM
B MMpE NPOWIBOANTEAEM NPOMBILLABHHEIX BOAOKOH-
Hbi¥ N33ep0B MyNLTUKWNOBATTHOrO AWanasodHa — Ao
100 kBT v BBIWE,

BamHENLME XapaKTEPUCTMHIM BONOKOHHBIX Na3epos
HTO «P3-Nonocs— yHUKANLHO BoICOKKE 3ddeKTra-
HOCTE ¥ PECYPC, MUHMMENBHBIN MHIKEHEPHBIA CEpBMC,
2 TaKMe PacXoAMMOCTb Nyyka, Banskas Kk duanuec-
KOMY Npegeny. PasMewweHHble B repMeTHYHbIX Kopny-
Cax NOBLIWEHHOW I'Iﬂ[)hIHL'JLZ'! M, 3T CHCTemMbl npeagHa3-
Ha4yeHs! 408 paboThl B CNOMHBIX NPOW3BOACTEEHHBIX
YCNOBMAX M HE HYKOAKDTCA B NEepuoguyeckom
OBCNYHUBEHMM,

Peawa, ceepnesme

CrapHa METANNOB
W noaMMe pos

hWaprupoBka
W IPAEMPOEKS

Maika

MnakwpoBaHme

ALAWTHEHOE
NPOWUIBGOCTEO

i KBTI
YRaneHWE NOKPRITHER

MenuumHa Hayka [TepcoxanuaalkMa

Ti?‘['ll‘-.ﬂlr‘u'-l{‘.'i. Ka®
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MNpombluneHHBIE HENpePBIBHBIE Nazepbl B KOMNAKTHOM KOpNyCe KBazvHenpepoigHbIe nazepsbl,
Nasepsl MOWHOCTEIO WM3AYYeHMA MOLWHOCTEK A0 2 #BT. cnocobueie paborate B Henpe
no 100 kBr. DBIBHOM W MMMYNECHOM pEXUME
C BLICOKDN aHepruel 8 umnynsce,
| Cepua BR | Cepusa YLP-HP | Cepua YLP-GS

Tpexny4essle nasepsl AN8 NankK HCTOuHMKEM ANA Na3epHOR O4nCT- MmnynbCHbIE Nasepsl ¢ onuMed
OLUWHKOBAHHOIO METaNNA HW MowHocTeo o 500 Br v sHep- HOTTEHKWA CEPOTO», NO3BONRKOLWER
rMeil B umnynsce ao 100 mx, 3303BaTh IHAYEHMA IHEDTAM HaAM-
A0rD MMNYNBCAE.
| Cepus GLPN/ULPN | Cepua YLP V2 | Cepua VLM
A=
WmnyneCHble nasepbl Ha AnvHe AMnyneCHBIE  HAHOCEKYHOHLIE MCTOUHWK Na3epHOro M3nyJYeHun
BOMHBI 355 1 532 HM ANA MHUKDO- nasepbl HOBOMO MOKONEHWA C BaMaumomcnexrTpe (513730 Hm)
obpaboTuu. AOCTYNHOW cpeadel MOLLHOCTLID AN8 Na3epHbIX Woy, ronorpadmm,
Ao 100 Br CNEKTPOCKONWK U Ap
I OnTuyeckue HEEEDHI::]E dalrinapartel ANA I
KOMMOHEHTHI XMPpYyprvn v CMNOBOKU Tepanum
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lnmpokaa HOMEHKNATYPA ONTUUYECKWX KOMMOHEHTOB ONA Na3epHhIX NazepHoe obopynoBavue AnA
CHCTEM, BRNKOYaWaR nasepHbie Anodbl, obbLEgMHWTENM, ONTOBONORHD, LWWWPOKOro npumeHeHMA B medld-
ADME, rpapaqs U T.4. LMHE,
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