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[na BHeppeHUs HOBbIX TEXHOJIOT U B 3KOHOMUKY
Poccuinckoin depepauum Heo6XoaMMO NepeHMMaTb
nosie3HbIN MeXAYHAPOAHbIV OMNbIT, B TOM Yucae

B chepe HOpMaTMBHOM 6a3bl MO S1a3epHOM
6e3onacHocTun. NpodeccuoHanbHas ANCKyccus

B Kpyrax cnewuMasamcToB no slasepHon 6e30nacHOCTH
noka He nNpuBesa K NoSIBJIEHUIO KAYeCTBEHHOr o
HOPMATMBHOIO AOKYMEHTA, periaMeHTUpYoLWero
nasepHyio 6esonacHocTb (J1B).

OBOJOM K HAITMCaHHUIO JAHHOMH CTAaTbH CTAJIO

HosiBJIeHHe HOBBIX "CaHUTApHO-3IHIEeMHUOJIO-

TUYecKUX TpeboBaHUM K QU3HMUECKUM QaK-
TopaM Ha paboumx mectax" (CanIluH 2.2.4.3359-16),
ONWH M3 PasfesloB KOTOPHIX (pa3fen 8) MOCBsIIeH
BOIIPOCAM Ja3epHOH 6e30IacHOCTH Ha pabodux
MecTax.

PaccMOTpeHHe NAaHHOIO NOKyMeHTa IIOKa3blBaer,
4To mpodeccHOHaNbHAsl OUCKYCCUS, BeldyIlascs
[oC/IelHHe HeCKOJbKO JIeT B KpyraX CIIelJHa/IHMCTOB
I10 JIa3epHOM 6e301acHOCTH [1-3], K coskaleHHIo, IIoKa
He IIpHUBeja K IIOSBJEHHIO KadyeCTBeHHOIO COBpe-
MEHHOTO HOPMAaTHBHOIO [OKYMEHTa, perjlaMeH-
THUPYIOLIEro ja3epHyo OesomacHocTs (JIB) B Hamlen
CTpaHe.

ITo BO3MOXKHOCTH KPaTKO, O COBPeMEHHOM COCTOSI-
HUHU O0Te4YeCTBeHHOI HOPMATHUBHOM 6a3el 1o JIB. Yke
Ooylee yeTBEPTHU BeKa MUHYJIO C MOMeHTa pa3paboTKu
ONHOTO M3 IEePBbIX OTeYeCTBEHHBIX HOPMAaTHBOB
o JIB, a umenHo CaHIIuH Ne 5804-91 "CaHuTtap-
Hble HOPMBI M NIPaBHJIa YCTPOMCTBA U 3KCILIyaTallkuU
na3epoB’. OCHOBa [aHHOIO JOKYMEHTa - 3TO perya-
MeHTAallUsl IIpeJle/IbHO AOIYCTUMBIX ypoBHel (IINY)
7a3epHOT0 M3/ydeHHUs MPH 3KCIUIyaTalldH JIa3epoB
(mnu B 6osee IMMPOKOM CMBICJIE — JIa3epHBIX H37ie-
JHH). B KauecTBe ClIe[ICTBUS U3 IPUBeJeHHOM peria-
MeHTauuu 1o IIJIY B OHOKYMeHTe TaK>Ke BBIBeJeHa
KJIacCUPHUKALMS JTa3epoB II0 CTelleHH OINacHOCTH
reHepHPyeMOro H3/l1y4deHHUs [J1s desoBeKa (00CTysKU-
BaIOIero IepcoHasa). OTOT LOKYMEHT ero Co3/aTesnu
HAaCTOMYMBO IIpeJIaraloT HCIIONAL30BaTh U B HACTOS-
mee Bpems [1, 4].
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THE QUESTION OF REGULATORY
ENVIRONMENT
ON LASER SAFETY

O.B.Bibik, PhD in Technical Sciences I.E.Sadovnikov

For new technologies implementation to the

economy of the Russian Federation it is necessary to
adopt useful international experience, including in

the field of the regulatory environment on laser safety.
The professional discussion among specialists in laser
safety has not lead to appearance of the qualitative
normative document regulating the laser safety (LS).

ppearance of new "Sanitary and Epidemiologi-

cal Requirements to Physical Factors in Work-

places’ (SanPiN 2.2.4.3359-16) became a reason
for this article. One of SanPIN sections (section 8) is
devoted to issues of laser safety in workplaces.

Reviewing of this document shows that the profes-
sional discussion carried the last several years among
specialists in laser safety [1-3], unfortunately, has
not lead yet to appearance of the qualitative modern
normative document regulating the laser safety (LS)
in our country.

Let us consider as briefly as possible the current
state of the domestic regulatory base on LS. More
than a quarter of century has already passed from the
moment of one of the first domestic standards for LS
development, namely, SanPiN No. 5804-91 "Sanitary
standards and rules of the arrangement and opera-
tion of lasers". The basis of this document is a regu-
lation of the maximum permissible levels of a laser
radiation in case of lasers operation (or in a broader
sense of laser products). As the consequence of a given
regulation on maximum permissible levels the clas-
sification of lasers on level of generated radiation haz-
ard for a person (service personnel) is also considered
in the document. Its authors suggest persistently to
use this document as well as at this time [1,4].

SanPiN No. 5804-91 is of the same age with the
other fundamental document in the field of LS, i.e.
GOST R 50723-94 "Laser safety. General requirements
for development and operation the laser products’
(almost identical in the text GOST 31581-2012 has
been accepted since 2015 to replace it). This document
places emphasis on the international experience in
lasers classification by a level of their hazard (the IECS’
standards series 825-1) which differs significantly
from similar aspect in SanPiN No. 5804-91 due to
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INouTtu poBecHrKoM CaHIIMH Ne 5804-91 aBiseTcs
I pyTroii OCHOBOIIOIAraIoN KK JOKYMeHT B 061acTu JIB -
5710 TOCT P 50723-94 "JlazepHas 6e3omacHocTb. Ob1He
TpeboBaHUs 6e30MacHOCTH HpHU pa3paboTke U 3KC-
IUTyaTallM K 1a3epPHBIX U3menun’ (c 2015 roga Ha CMeHy
eMy ObLI IPUHST IIOYTH UIeHTUYHBIH 110 TeKCTy TOCT
31581-2012). JaHHBIK OOKYMEHT fejlaeT YIIOp Ha MeXK-
OYHapOIHBIH OIBIT B KJaCCUGUKALIMH JIa3ePOoB I10 CTe-
IIeHU KX OIACHOCTH (CTaHZapTel MOK u3 cepuu 825-
1. Tlo omeHKe 3TOro OIBITA JOKYMEHT CYLIeCTBEHHO
OT/IMYaeTCsd OT aHajoruyHoro B CanlluH Ne 5804-91
ompeneneHusaMu IIJIY jga3epHOro u3aydyeHHs. Bos-
MOXHO II0 3TOM HpuuKHe B ['OCT 31581-2012 mog-
TBEP)KJAeTCs OJHOBPeMeHHOe IIpHUMeHeHHe Ha Tep-
putopuu P® u CanlluH Ne5804-91 (mpumeudaHue
K maparpady 10 TOCT 31581-2012).

HakoHell, cOBCeM HeIaBHO OBUIM IPHUHSTHI YIIO-
MSAHYTbHIe B Hauasie cTaTbu CanlluH 2.2.4.3359-16 (pas-
Ien 8 "JlazepHoe H3/NydYeHMe Ha Pabodyux MecTax').
B HUX NpeAIIpUHSTA IIONBITKA COBMellleHHUs TpeboBa-
HUH MEeXIYHAapOLHBIX M OTe4eCTBeHHBIX HOPMAaTH-
BOB 110 JIB. C 9TOH Lie/bio B ocHOBY maHHbIX CaHIIuH
3aJIOKeHBI [Ba SBHO Pa3IHYAIONMXCA TOKYMEHTa:
TabMUIB 3HaUeHU [1]1Y a3epHOro U3ny4ueHHUs Iepe-
koueBanu u3 CanlluH Ne 5804-91, a kiaccuburanus
Ja3epoB IO CTelleHH OIaCHOCTH B3siTa K3 6a30Boro
Me>XIyHapOJHOIO CTaHAAPTA [5], B KOTOPOM 3Ha4YeHH s
IIY oTnuyarpTcd 6oee yeM Ha IIOPAOK OT OTeye-
CTBeHHBIX HOpM! TakuMM 06pa3oM, BHOBb H3JJaHHBIE
CauIluH 2.2.4.3359-16 B 4yacTH, MOCBAIIEHHOM 6e3-
OIIACHOCTH JIa3€pPHOT0 H3JIy4YeHHs, K COKajIeHHIO,
He YCTPAaHMW/IM CYILeCTBOBaBIIYI0O HOPMAaTHBHYIO
IIyTaHHUIy B 3TOM BOIIpOCe.

OTaenpHO cylelyeT YIIOMSHYTh O IIOIIBITKAX [IPAMOr0
IepeHoca MeXIYHAPOAHBIX CTAHJAPTOB B OT€YECTBEH-
HYI0O HOpPMaTUBHYIO 6a3y 1o JIB, B repBy1o o4depens, [6].
Yke TOBOPHJIOCH paHee [2,3], 4To IepeBOn II€PBOMC-
TOYHHKa JaHHOro 'OCTa caeaH HaCTOIBKO HeYAAYHO,
YTO I10JIb30BaThCs UM BeCbMa 3aTPYyIHUTEIBHO, KpoMe
TOTO, MPHUCYTCTBYIOT QaKTHUeCKHe OMHUOKH B Tabmu-
IIax BCe TeX >kKe 3HaueHuH [11Y (Hanpumep, B TabnuLe
A.l1 BenuuuHa I11Y a5 OJAUHBL BOJHEL 1,06 3aHU>KeHA
B 1000 pas o cpaBHEHUIO C OPUTHHAJIBHOM aHIJIOS3bIY-
HOM BepcHell JaHHOTO CTaHJApTa).

Kak TyT ObITb IIPOM3BOAUTENSIM U IOTPebUTeNsIM
na3epHOro o6opymoBaHMUSI, Ha KaKHe HOPMAaTHBBI OIH-
paThCs IIpHU oLleHKe JIB?

Kasanocs 651, Hanbonee BHyTpeHHe LieJIbHBIM SIBJISI-
ercs "ctapbiil, nobpeit’ CanIIlmH Ne 5804-917 OnHaKko,
CJIO’KHO He 3aMeTHTh, YTO 3a IIpOoIleJuIre 25 jeT Ipo-
H30I1IJI0 MHOTO H3MeHEeHHH, BOT JIMIIb HeKOTOPhIe:

* IIOSBHJ/IKMCh HOBbIE THIIBI JIa3€POB, MOIIHOCTH TeX-

HOJIOTHUYeCKHUX JIa3€POB BRIPOC/IU B THICSYH pa3s;
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distinctions in determination of maximum permis-

sible levels for laser radiation. Perhaps for this reason

simultaneous application in the territory of the Rus-

sian Federation is confirmed in SanPiN No. 5804-91

and GOST 31581-2012 (the note to paragraph 10 of GOST

31581-2012).

At last, quite recently SanPiN 2.2.4.3359-16 (Section
8 "Laser Radiation in Workplaces") mentioned in the
beginning of the article were accepted. The attempt of
combination of international and domestic standards
requirements for LS is made. With this purpose two
following obviously differing documents are put in a
basis of SanPiN data: tables of maximum permissible
levels’ values of laser radiation removed from SanPiN
No. 5804-91, and lasers classification on hazard level
is taken from the base international standard [5] in
which maximum permissible levels’ values differ
more than by almost one order from domestic regula-
tions! Thus, republished SanPiN 2.2.4.3359-16 in the
part devoted to laser radiation safety, unfortunately,
has not removed the existing normative confusion in
this question.

It is necessary to mention separately the attempts
of international standards direct transfer in the
domestic regulatory base on LS, first of all [6]. It was
already said [2,3] that the translation of the primary
source of this COST is made so unsuccessfully that
it is very difficult to use it, besides, there are actual
errors in tables of the same maximum permissible
levels’ values (for example, in the table A.1 the value
of maximum permissible levels for wavelength 1.06
is underestimated by 1000 times in comparison with
the original English version of this standard).

What should vendors and customers of the laser
equipment do and what standards to be guided with
at LS assessment?

It would seem that the most internally integral is a
time-honored SanPiN No. 5804-91. However, it is dif-
ficult not to note that there have been many changes
for last 25 years, here are only some of them:

« new types of lasers have appeared and capacities of
technological lasers grew in thousands of times;

+ the stock of measuring equipment for fixing a low
level reflected and scattered laser radiation was
repeatedly updated, and its accuracy has been
increased and the ranges has been extended;

+ atlast, lasers have been also widely used for a long
period of time in medicine, and, undoubtedly, new
data including an adverse effect of laser radiation
on the person have been obtained for last decades.
An attempt to consider these changes somehow,

in particular, to remove out of date requirements of

SanPiN No. 5804-91 and to consider foreign experi-
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e MHOTOKPAaTHO OOHOBHIICS IMapK H3MepHTeIbHOI0
obopymoBaHUS IJ1s1 GUKCALIMK HH3KOYPOBHEBOI'O
OTPa’KeHHO-PACCeSTHHOrO JIa3epHOr0 H3JIy4YeHHs,
YBEJIMYMJIACh €T0 TOYHOCTh M PACIIUPH/IMCh OHA-
I1a30HBI;

e HAaKOHeILl, JIa3ephl JABHO U MIMPOKO IPUMEHSIOTCS
B Me[JHLIMHEe, U, HeCOMHEHHO, 3a IIpoLIefIIHe fecs-
TUJIETHS II0/y4eHbl HOBble JaHHbIE, B TOM YHCIIe
U 110 BpeJHOMY BJIMSIHHUIO JIa3epPHOLO H3JIy4YeHUSs
Ha YeJIoBeKa.

[ToneITKa KaK-TO y4ecTb 3TH H3MeHeHHs, B 4acT-
HOCTH, yb6paTh Haubosee apxauyHble TpeboBaHUs CaH-
ITnH Ne5804-91 u y4ecTb 3apyOesKHBIM OIBIT IIpef-
NpUHATE B HOBBIX CaHIIMH 2.2.4.3359-16 (pa3pmen 8).
OnHaKko JAaHHOMY JOKYMEHTY CBOMCTBEHHBI IIPOTHBO-
PeuHrBOCTh (CM. BBIIE), & TaKKe OTCYTCTBHEe HHOOp-
MallMH{ II0 COBpeMeHHBIM OpPraHM3allMOHHO-TeXHUYe-
CKUM MEPOIIPUSTUSM NpHU cobnropeHud JIb.

B TO ke Bpems HeJb3sl OCIIOPUTHL TOT (PAKT, UTO
MacnITab U OIbIT IIPUMeHeHH s Ta3ePHBIX TeXHOIOTUH
B EBporte u CIIA mOKa 3HA4YHTEeNIBHO Oosbllle OTeue-
CTBEHHOI'0, MOLIHBIe TeXHOJIOTHYeCKHe JIa3ephl JABHO
OCBOMJIM Pe3Ky M CBApKy MeTajlIOB, HHT@HCUBHO pas-
BHUBaeTCsl 3D-Mofe/IMpOBaHHe C NMPHMeHeHHeM Jja3e-
PoB U Ap. Bce 3T 06K PHbIe IPHMEHEHUS MOILIHOTO
JIa3epHOro H3/lyuyeHUs II04pa3yMeBaloT U 6oblioe
BHHUMaHUe cobmtofenuto JIb. M3gaioTcs faske KpyIIHbIe
MOHOrpaduH, LeJIHKOM IIOCBSIIeHHbIe TeMe Ja3ep-
HoM be3oracHocTH [7], B TO BpeMs KaK O MOZOOHBIX
oTe4yeCTBEHHBIX PaboTax HeH3BeCTHO. II03TOMY eCTb
Cepbe3Hble OCHOBAHHUS IpeAIonaraTb, YT0 HHTeHCHUB-
HOe pas3sBHUTHe JIa3epPHBIX TeXHOJIOTHMM YUUTHIBAETCS
B 0OHOBJISIEMBIX KasKAble HECKOJIBKO JIET MeKAYHAPOL-
HBIX CTaHAapTax 110 JIB.

Mcxonst W3 BCero CKa3’aHHOIO, aBTOPaM CTaTbHU
IIPelCTaBASeTCs, YTO B CJIOKUBIIEMCS CHUTyallUHU
Lesecoobpa3HO IOATOTOBUTH Oa30BBIM OTEUECTBEH-
HBIM CTAHAAPT IO JIa3epHOX 6e3oracHOCTH (BMecTe
C CONMYTCTBYIOIIMMM HOPMAaTHBHBIMHU JOKyMeHTaMHU),
MaKCHUMaJIbHO COBMECTHMBIH U HeIIpOoTHBOpeya-
IIUH aHAJIOTMYHBIM MeXAYHapPOOAHBIM CTaHIapTaM.
[IpryeM CTaHAAPTH MeXXIYHapOAHOU IMeKTpoTeX-
HHUveckol Komuccuu (IEC) He SIBISIOTCS eIMHCTBEH-
HBIM H3JI0’KeHHeM IpobiieM Jia3epHOI 6e30I1aCHOCTH.
[TosToMy crnenyeT obpaTuUTh BHUMaHHe U Ha JApyrue
ABTOPHUTETHBlE HOPMATHUBHBIE JOKYMEHTHI B 061acTH
JIb, Hampumep, aMepHKAaHCKHe CTaHIAPTHl CepHH
ANSI 7136.1 [7, 8]. IIpu obmieil HEITPOTHBOPEUHBOCTH
co ctangaprtamu IEC o JIB, cranzaprsl [8, 9] oTiinya-
10TCs 60J/1ee KOMITAKTHBIM U IIOHSTHBIM IIOTPebUTesIo
H3/I0OKEHHeM MaTepHasa, PsSAoM KOHKPeTHBIX Opra-
HU3aLIMOHHO-TeXHUYECKUX IpelJIo’KeHUH 10 peanu-
3auuu mep JIb.
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ence is undertaken in the new SanPiN 2.2.4.3359-16
(p. 8). However, inconsistency (see above), and also
information absence on the modern administrative
and technical measures in case of LS observance are
peculiar to this document.

At the same time it is impossible to dispute the
fact that the scale and experience of laser technolo-
gies usage in Europe and the USA are still much more
than domestic. High-power technological lasers have
long been used for cutting and welding of metals long
ago, besides 3D - modeling using lasers is intensively
developed, etc. All these extensive applications of a
powerful laser radiation also imply great attention
to LS observance. Even the large monographs entirely
devoted to a subject of laser safety [7] are published
while similar domestic works are unknown. There-
fore there are serious reasons to assume that the
intensive development of laser technologies are con-
sidered in the number of international standards on
LS updated each several years.

Proceeding from everything mentioned the
authors of article think it is expedient to develop the
basic domestic standard on laser safety (along with
the accompanying regulating documents) the most
compatible and consistent with similar international
standards in the circumstances. And standards of
the International Electrotechnical Commission (IEC)
aren’t the single presentation of laser safety problems,
and, perhaps, it is necessary to pay attention also to
other authoritative regulating documents in the field
of LS, for example, the American standards of ANSI
series Z136.1 [7,8]. At common consistency with the
IEC standards on LS, the standards [8,9] are deferent
in shorter and more clear material presentation, and
a number of specific administrative and technical
proposals on implementation of LS activities.

In case of successful execution of an objective, it
is necessary to cancel outdated GOSTs and SanPiNs to
eliminate normative confusion in this field.

In conclusion it should be marked that the laser
safety is urgent only along with development of lasers
and laser technologies. And the present situation is
that nearly two tens of operating standards and San-
PiNs on laser safety (of different limitation period)
adjoin, for example, to almost total absence of domes-
tic standards on the modern lasers and laser technolo-
gies (welding, cutting, heat treatment, etc.).

The authors of this article consider that for the
purpose of an acceleration of new technologies imple-
mentation in economy of the Russian Federation it is
necessary to adopt the useful international experi-
ence as soon as possible, including in the field of the
regulatory environment on laser safety.



IIpy yCIeIIHOM BBIIOJHEHHUM II0CTaB/JIeHHOM
3alauu HeobXOIMMO OTMeHHTb ycrapeBinine I'OCTbI
u CaHIIuH, 1abpl yCTPaHHUTh HOPMAaTHBHYIO Hepasbe-
PHIXy B IAHHOU OTPaC/IH.

B 3aKk/I04eHHe XOTeoCch 6bI OTMETHTH, YTO J1a3ep-
Hasi 0e30IIaCHOCTb aKTya/bHA TOJIBKO BMeCTe C pas-
BHUTHeM COOCTBEHHO JIa3epOB U JIa3epPHBIX TEeXHOJIO-
THH. A HBIHENIHS CHTyalldsl TakoBa, YTO IOYTH
IOBa JecsiTKa z[efICTByfomHX craHgapToB u CanlluH
110 J1a3epHOM 6e30macHOCTH (Pa3HOro CpoKa JaBHOCTH)
COCeJCTBYIOT, HAIpHUMep, C IPaKTHYECKH IIOJTHBIM
OTCYTCTBHEM OTEYeCTBEHHBIX CTAHAAPTOB IIO COBpe-
MeHHBIM JIa3epaM U JIa3epHBIM TeXHOIOIHSIM (CBapKe,
pe3Ke, TepmoobpaboTke U 1Ip.).

ABTOpBl NAHHOM CTaTbH CYHUTAIOT, YTO C LIe/IBIO
YCKOpeHHsI BHeJDeHHS HOBBIX TeXHOJIOTHH B 3KO-
HOMUKY Poccurickor Pefepaniuu HeobXOOAHMO KaK
MOXKHO OBICTpee IIepeHUMATh II0/Ie3HBIH MeKIyHapO-
HBIH OIIBIT, B TOM YHCJIe B chepe HOPMATHUBHOK 6a3bl
IO JIa3epHOL 6e30I1aCHOCTH.
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