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Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
1 FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 MOArOTOBJNIEH O6uwecTtBoM ¢ oOrpaHU4YeHHOW OTBeTCTBeHHocThio «BIMI  JlazepyaH»
(OO0 «BIMI NasepyaH») Ha ocHoBE COOCTBEHHOrO NMepeBOAa Ha PYCCKUIA A3bIK aHrMOs3blYHOW BEPCUM
cTaHgapTa, yKasaHHOro B nyHkTe 5

2 BHECEH ®epgepanbHbIM areHTCTBOM MO TEXHUYECKOMY PETrYNMPOBaHUIO U METPONOrK

3 NMPUHAT MexrocyoapcTBeHHLIM COBETOM MO CTaHA4apTu3auuum, MeTponorum u cepTudurkaumm
(npotokon ot 29 aerycta 2025 . Ne 188-I1)

3a NMPUHATKE NporosiocoBanu:

KpaTkoe HavMeHoBaHWe CTpaHsi Kog cTpaHsl CokpalleHHOe HaUMEHOBAHWE HAaLMOHAEHOMO opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no ctaHgapTuaayum

ApmeHns AM 3A0 «HauuoHanbHbIA OpraH no craHdapTusauum
1 MeTtponorin» Pecnybnvkn ApmeHus

benapycb BY locctangapt Pecnybnvkn benapych

Kvprunanga KG KblpreisctaHgapt

Poccug RU PoccraHgapt

TagmkmcTaH TJ TagxukcTaHgapt

YabekucTaH uz Y3BeKkckoe areHTCTBO MO TEXHWYECKOMY perynvpo-
BaHWIO

4 lMpukasom PegepanbHOro areHTCTBa NO TEXHUYECKOMY PEryrnMpoBaHuio U MeTponorum ot 29 aerycTa
2025 r. Ne 964-cT mexrocynapctBeHHbln ctaHaapt FOCT IEC 60825-2—2025 BBefeH B AeWCTBUE B Ka4ecTse
HauwnoHanbHoro ctaHgapTa Poccuiickoit Pegepaumu ¢ 1 ceHTabpa 2026 r. ¢ npaBoM 4OCPOYHOTO NPUMEHEHUS

5 Hacroawwmin ctaHgapT uaeHTUYEH MexayHapoaHomy ctanaapTty IEC 60825—2:2021 «BbezonacHocTb
nasepHoi annapatypbl. Hactb 2. BesonacHoCTb BONOKOHHO-oNTUYeckmux cuctem ceasm (BOCC)» («Safety of
laser products — Part 2: Safety of optical fibre communication systems (OFCSs)», IDT).

MexayHapoaHbel ctaHoapT paspabotad TexHuyeckum komutetom TC 76 «be3aonacHocTb onTuyeckoro
nany4eHus n nasepHoe obopygosaHne» MexayHapoaHon anekTpoTexHuydeckon komuccumn (IEC).

Mpy NpUMeHeHWW HacTOSALLEro cTaHgapTa peKoMeHOyeTcs BMECTO CChIMOYHbBIX MeXAyHapoaHbIX CTaH-
0apTOB WMCMOMb30BaTk COOTBETCTBYKOLWME UM MEXroCy4apcTBEHHbIE CTaHAapThl, CBEAEHWSA O KOTOPbIX Mpu-
BeAeHbl B JOMOMHMTENBHOM NpunoxeHun OA

6 B3AMEH IOCT IEC 60825-2—2013
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HHpopmayus o esedeHuu 8 delicmeue (npekpawjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs 8 ykasamensx HauuoHambHbIX
cmaHdapmos, uzdasaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmey-
OWUX HaUuUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B cnyyae nepecmMompa, UaMeHeHUs Umu OmMeHbl Hacmosiwea2o cmaHdapma coomeemcemaytowas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbsHOM UHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHOapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexezocydapcmeeHHble crmaHdapmabi»

© IEC, 2021
© OdbopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuu», 2025

B Poccuiickon ®eaepalmm HAacTOALWMA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
o7 YaCcTMYHO BOCMPOM3BEAESH, TUPAXKMPOBAH M pacnpocTpaHeH B KayecTee ouumansHoro

n3gaHna bes pas3pewleHusn (DE,D,EDEHI:HOTO areHTCTBa rno TeXxHN4eCKoOMy perynmpoBaHUIO
n meTponornun

i
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BeegeHue

MexpgyHapoaHelid ctaHgapT IEC 60825-2 6win nogrotoeneH TexHudeckum komuteTom 76 «besonac-
HOCTb OMTWUYECKOTO M3Ny4YeHWUs U nasepHoe obopygoBaHue».

YeTBepToe M3gaHvWe aHHYNMpyeT 1 3amMmeHsieT uagaHve ctadgapTa, onybnvkosanHoro B 2004 rogy, Mo-
npaeka 1:2006 un Monpaeka 2:2010. YeTBepToe n3naHue npeacTtaenseT coboi TeXHUYEeCKNin nepecMoTp.

370 M3pgaHue BKMYaeT B cebs criefyrollne CyLLeCTBeHHbIe TEXHUYEeCKNe U3MEHEHUS MO CPABHEHUIO C
npeablaywmnM nsgaHmem.

a) Bbbinu yTOYHEHBI peKOMeHAauun No oTAeNbHbIM KOMMNOHEHTAM U y3nam cbopKW; cM. NYHKT 1 pas-
gena 3.

b) C, 6bin nepecmoTpeH B cooTteeTcTBMK ¢ |IEC 60825-1:2014, HO C AONOMHUTENLHBIM OrpaHUYEHUEM,
CBfI3aHHLIM C NpefensHo AonycTUMbIM ypoBHeM (MOY) ons koxu; cm. 4.7.2.

c) MameHeHo ycrioBue 2 n gobaeneHo nogpobHoe onucaHne MeTo4a U3MepeHusi U onpegeneHns ypoB-
He onacHocTu; cm. 4.7.1mn 4.7.2.

d) MNpunoxeHue B nepeHeceHo B pazanen 4.9. NpunoxeHne F nepeHeceHo B KayecTBe npunoxeHuns B.

e) MNMyHkT D.4 MNprMepbl OLEeHKN YPOBHS OMacHOCTU — AobaBneHsbl 4ONONHUTENBHbLIE NPUMEPLI.

f) MyHkr D.5 AHanm3 HencnpaBHOCTEW — OOBSACHEHWE U peKoMeHZauun ObIN YNPOLLEHBbI.

Llensamwu cTaHgapTa aBnsoTCS:

- 3awumTa Nogen oT ONTUYECKoro ManyyeHus, ucnyckaemoro BOJC;

- nanoxeHne TpeboBaHUM K U3roTOBUTENSAM, MOHTaXHbLIM OpraHu3auuam, obcnyueawLlmMm opraHuaa-
LUAM W 3KCNNyaTUPYHLLUM OPraHM3aunsM C Lenbi YyCTaHOBMNEeHWA NpoLeayp U npefocTaBneHus MHopma-
LMY, NO3BONSAOLWEN NPUHMMATL Haanexalimne Mepbl 6e30nNacHoOCTH;

- obecneveHune NpefocTaBneHma Hagnexawmnx npeaynpeXKaeHnin oTaenbHbIM NMLaM OTHOCUTeNbHO No-
TeHUManbHbIX OnacHocTew, cBA3daHHbix ¢ BOJIC, ¢ nomMoLLblo 3HAKOB, MapKMPOBKWA M UHCTPYKLWNA.

B npunoxeHunn A npueeneHo bonee noapobHoe obocHoBaHWe 3TOro ctaHaapTa.

BezonacHocTe BOJIC B 3HAUMTENBLHOM CTEMEHWM 3aBUCUT OT XapakTepucTuk obopyaoBaHWs, yCTAHOB-
MEHHOTO B 3TOW cucTeme CBA3W. B 3aBMCUMOCTM OT XapakTepucTuk oBopyaooBaHWs COOTBETCTBYHOLLAA WH-
dopmaums no TexHuke BesonacHoCcTK AOMmkHa BbiTh HAHECEHA HA U3Oenue UK BKIKYEHa B PYKOBOACTBO MO
akcnnyaTtayuu.

Tam, rge atoro TpebyeT ypoBeHb NOTEHLManbHOW ONacHOCTW, MOHTa)Has OpraHmMsauus UM KOHeYHbI
nonb3oBaTenb/3KCnyaTupyoLwas opraHnsanma unu v Ta, u gpyrasi HecyT OTBETCTBEHHOCTb 3a BesonacHoe
pasBepTbiBaHWE U ucnons3osaHue BOJIC.

MoHTaxHas opraHuzauusa v obcnyxuBaloLlaa opraHM3auWs HecyT OTBETCTBEHHOCTb 3a cobniogeHue
MHCTPYKLUWIA N0 TEXHWKE BE30NacHOCTN NPY MOHTaXe U TEXHUYEeCKOM 0BCMNyKUBAHUN, COOTBETCTBEHHO. KoHeu-
HbIA MONb30BaTeNb UMK 3KCMIyaTMPYIOLLLas OpraHn3aumnsa HecyT OTBETCTBEHHOCTb 3a CODMogeHne MHCTPYKLUMIA
no TexHWKe Be30NacHOCTK NpK 3KCNyaTaumm 1 TeKyLLeM obCnyKMBaHUK.

[Monb3oBatens cTaHgapTa MOXET OTHOCUTLCH K O HOM UITN HECKOSbKUM U3 BbILLEYNOMSHYTbIX KATEropuin,
T. €. U3rOTOBUTENb, MOHTa)XHas OpraH13auus, KOHEeYHbIN NONb30BATENb UMK 3KCNIyaTUPYOLLaa opraHM3aLms.
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

BEE30MACHOCTbL NNA3EPHOW AMMAPATYPbI
Yacte 2
BezonacHoCTb BONOKOHHO-ONTUYECKUMX NUHUIA cBA3u (BOJIC)

Safety of laser products.
Part 2. Safety of optical fibre communication systems (OFCSs)

Data BBepeHusa — 2026—09—01
C NpaBOM [OCPOYHOTO NPUMeHeHUA

1 ObnacTb NpUMEHEeHNA N Ha3Ha4YeHus

HacToawmi ctaHgapT coaepxut TpeboBaHNA M KOHKpPETHbIe pekomMeHaaumy no 6esonacHon akcnnya-
Tauuyu U TEXHUYECKOMY 0BCMNYXMBaHUIO BONMOKOHHO-ONTUYECKUX NuHWiA cesam (BOMC). B aTtux cuctemax on-
THMYecKasi MOLLHOCTb MOXeT BbITh JOCTYNHa 3a npegenamu nepepawollero obopynoeaHna n/unv Ha 6onbluom
paccTOAHWUM OT UCTOYHMKA ONTUHECKOro U3NyYeHus.

HacTtoawmwi ctangapT TpebyeT oueHKM YPOBHA ONacHOCTK B Kax4oW AocTynHoi 3oHe BOJIC B kadecTse
3amMeHbl knaccudurkaumm npoaykumm B cootsetctBum ¢ IEC 60825-1. HacToAwmin ctaHgapT NpYMEHUM K ycTa-
HoBneHHbIM BOJC Kak cobpaHHON KOMNINEKCHOW cUcTeEMe ONdA reHepauun, nepenadun v npuema onTU4ecKoro
M3Ny4YeHus, ucxoasLLero ot nasepoe, ceetoguonos (CU) nnu ontuyeckux ycunuTenen, B KOTOpbLIX Nepegaya
OCYyLLEeCTBNAETCAH NOCPEeaCTBOM ONTUYECKOTro BOJTOKHA A Liernen cBA3u U/unu ynpasneHus.

n punmedyaHune — B HacTtoAweM CTaHOaapTe TEPMUH «na3ep» MCnone3dyeTcd OnAd 0603Ha4YeHNA B TOM 4ucne
CBETOOMOO0B U ONTUYECKUX yCMJ'IVITEﬂEﬁ.

OToenbHble KOMMOHEHTBI W Y3Mbl, KOTOPbIE NOAMaAAaKT Nog onpeaeneHue nasepHoro M3gennsi, OTHO-
caTca K obnacTu npumeHeHusa nogpasgenos |IEC 60825-1. Hactoawmid ctaigapT NPUMEHUM K OTAEMNbHbIM
KOMMOHEHTaM W y3anam, npegHa3HavyeHHbIM ans yctaHoku B BOJIC.

HacToawmin ctaHOapT He pacnpoCcTpaHAeTcsa Ha NnasepHbie U3aenua, npeaHasHa4yeHHble And nepegadn
OMTUYECKON MOLLHOCTW B TAKMX Lensx, kak obpaboTka maTtepuanos unu MeauuMHCKUE NpUMeHeHUs.

B pornonHeHWe kK onacHOCTAM, CBSI3aHHbIM C NasepHbiM manydenuem, BOINC moryT cosgasaTh gpyrue
OMacHOCTW, TaKMe Kak BocnnaMeHeHue.

B HacTosLWeM cTaHgapTe He paccMaTpUBaKTCS BOMPOCHI, CBA3aHHbIE CO B3PbLIBO- UMK Noxapobesonac-
HOCTbIO B OTHOLWEeHMW BOJIC, ncnonb3yeMbix BO B3pbIBOONACHbLIX cpenax.

n punmMmevyaHne — OnacHoCTb, KOTOPYH NpegctaBnAeT OonTU4ECKoe 1U3ny4YeHue, nCxogallee OoT BONOKHa, 3aBn-
CWUT OT ANMUHEI BONHBI 1 MOLWHOCTK, a TakKe ONTUYECKNX XapPaKTePUCTMK CaMOro BONnoOKHa (CM. npunoxeHne A)

2 HopmaTuBHbIe CCbINKU

B HacTosem cTaHgapTe MCNOoNb30BaHbl HOPMAaTKBHbIE CCbIMIKM Ha Creayowme cTaHgapThl [gna gatv-
POBaHHbIX CChINTOK MPUMEHSIT TOMBKO YKa3aHHOe U3daHWe CChIfIOYHOro cTaHgapTa, ANS HedaTupoBaHHbIX —
nocrnegHee usgaHue (BKNYas Bce U3MeHeHus)]:

IEC 60825-1:2014, Safety of laser products — Part 1: Equipment classification and requirements (bes-
OnacHoCTb NasepHoi annapatypel. YacTe 1. Knaccugukauns obopynosanus u TpeboBaHus)

MapaHune ochbuumnansHoe
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3 TepMuHbI U onpepeneHun

B HacTosileM cTaHgapTe npuMeHeHbl TepMuHbl o IEC 60825-1, a Takke cnegyrolme TEPMUHLI C COOT-
BETCTBYOLLMMW ONpefeneHUaMu:

3.1 pocTtynHas 3oHa (accessible location): HacTe 30HbI B npegenax BOJIC, B koTopoin, npn obocHoBaH-
HO MPOrHO3MpyeMblx cobblTUAX Be3 UCNOMNb30BaHUS MHCTPYMEHTA, BO3MOXEH AOCTYN YeroBeka K na3epHomMy
U3IYYEHUIO.

3.2 aBTOoMaTM4ecKoe NoHMxeHue MouHocTr; AlM (automatic power reduction; APR): CoiicTBO ne-
penatowiero yctpoicTtea BOJIC, nozeonsiollee yMeHbLIATE JOCTYNHYK MOLHOCTL A0 ONpeaeneHHoro ypoBHS
3a onpefeneHHoe BpeMs BCAKMIA pa3 Mpu BO3HUKHOBEHWUW Cry4Yasi, KOTOPbIA MOXET NPUBECTU K BO3AENCTBUID
NaszepHOro U3nyyeHus Ha YenoBeka.

Mpumevanune 1— TepMuH «aBTOMaTMYECKOE MOHWKEHWE MOLHOCTUY (Oanee — AlNM), ncnons3yembli B Ha-
CTOSALLEM CTaHAapTe, OXBaTbIBAET Criegytolne TepMUHbL, UcnonksayemMele B pekoMmeHgauumn ITU-T G.664 [1]:

- aBTOMaTMYEecKoe OTKNK4YeHWe nasepa (automatic laser shutdown; ALS);

- aBTOMAaTU4eckoe NoHmxKeHne MolHocTK (automatic power reduction; APR);

- aBTOMaTtu4yeckoe oTKM4YeHue nutaHua (automatic power shutdown; APSD).

MpumeyaHue 2 — Takke HEKOTOPLIMU W3rOTOBUTENAMU MOXET WCMNONb30BATLCHA TEPMUH «aBTOMaTUYECKOE
OTKINOYeHne nasepa» (automatic laser shut off; ALSO).

Mpumevanune 3 — [Npumep cnyyan, KOTOPLIA MOXET NPMBECTU K BO3OENCTBMIO M3NyYeHMA Ha YenoBeka — o06-
pbIB ONTOBOMOKOHHOIO Kabens.

3.3 KOHe4HbIN nonb3oBaTens (end-user): NlMuo wnu opraHusaums, ncnonsb3sywwmne BOMNC no HasHa-
YEHWIO.

MpumeyaHue 1— KoHeyHbli Nonb3oBaTenk He 06A3aTENbHO MOXET HENOCPEACTBEHHO KOHTPOMNMPOBATEL MOLL -
HOCTb, TeHepUpPYEMYIO Y NepefaBaeMyo BHYTPH NIMHKUW CBA3W.

MpumevaHue 2— Ecnu nuyo unu opraHusauns ncrnonssyeT BOJIC cnocobom, OTNWYHBIM OT peKOMeHOOoBaH-
HOro M3roToBUTENEM, TO 3TO NULO/OpraHU3aLnsa HeceT OTBETCTBEHHOCTb, B COOTBETCTBMM C HACTOALWMUM CTaHAapTOM, Kak
W3roTOBUTENb UMW MOHTaXHAsA OpraHv3auus.

3.4 yporeHb onacHoctu (hazard level): YpoBeHb noTeHUMansHOW onacHocTu B nwboll OocTynHON
30He B npegenax BOJIC.

MpumeyvyaHne — OcHOBaH Ha YpPOBHE Na3epHOro M3ny4yeHus, KOTOPoe MOXET CTaTb JOCTYMHBIM B OBOCHOBaH-
HO MPOrHo3MpyemMoMm cryyae, Hanpumep npu obpeiBe oNTOBONOKOHHOrO kabens. CeaAsaH ¢ knaccudmkauuein nasepHomn
onacHocTu, onpegenerHHor B 5.3 IEC 60825-1:2014. 3HayeHne ypoBHA ONacHOCTW pa3bACHEHO B nNpunoxeHuun B.

3.5 ypoBeHb onacHocTu 1 (hazard level 1): YpoBeHb onacHocTu, Npu KOTOPOM Mpu 060CHOBaHHO Npo-
rHO3MpyemMoM CoBbITUK OOCTYN YenoBeka K NasepHOMY U3NyYeHUH (MHTEHCMBHOCTb AOCTYMHOMO M3Mny4YeHnst),
OLeHMBAEMBbIW MO YCMOBMSM U3MEPEHUSA ANA YPOBHS ONacHOCTU 1, kak onpeaeneHo B 4.7.2 a) n 4.7.3, He npe-
BbICUT 4OMNYCTMMbIX NPEAENOB MHTEHCMBHOCTM AocTynHOro uanyyenus (MWAOW) ons knacca 1 no IEC 60825-1
48 NPUMEHUMOW OTNMUHBI BOMHbLI U ANUTENBHOCTU U3NYYEHUs1 C ONONMHUTENBHLIMU OrpaHUYeHusMK, onpeae-
neHHbIMKU B 4.7.2 a).

MpumMmeyaHue — «/lononHUTENBHLIE OrpaHUYEHUs» 03HAYaKT AONONHUTENBHLIE U Bonee cTporne orpaHuye-
HWA, Hanaraemele 4.7.2 a) HacToALero cTaHgapTa Ha 3HadeHus, ykasaHHele B |IEC 60825-1:2014 ona NWAOW knacca 1 B
Avana3soHe anuH BonH ot 1200 HM go 1400 HM.

3.6 ypoBeHb onacHocTu 1M (hazard level 1M): ¥YpoBeHb onacHOCTH, NpU KOTOPOM Npu 06OCHOBAHHO
NporHo3vpyeMoM coBbiTUM OOCTYN YenoBeKa K Na3epHOMY W3NyYeHWo (MHTEHCUMBHOCTbE AOCTYMHOMO W3ny-
UYeHKS), OLEHUBAEMbIA MO YCMOBUAM M3MEPEHUS AnSA YpOBHA onacHocTu 1M, kak onpeneneHo B 4.7.2 a) u
4.7.3, He NpeBbICUT NpPeaenoB UHTEHCUBHOCTKU focTynHoro nanyyvenunsa (MNOW) onsa knacca 1 8 IEC 60825-1
OJ15 COOTBETCTBYIOLLEN AMWHbI BOMHbLI U ANUTENbHOCTU U3NYYeHUA C JOMOSTHUTENbHLIMW OrpaHUYeHUaMI, Kak
onpeneneHo B 4.7.2 a)

MpumevyaHue — «[loNONHUTENBHLIE OrpaHUYEHNSA» 03HAYalOT AONOMHUTENbHbLIE U Bornee CTporne orpaHuye-
HWA, Hanaraemble 4.7.2 a) HacTOALLEero cTaHaapTa Ha 3HadeHusd, ykasaHHele B |[EC 60825-1:2014 ona NWAOW knacca 1 B
avanasoHe anvH BonH ot 1200 HM go 1400 HM.

3.7 ypoBeHb onacHocTu 2 (hazard level 2): YpoBeHb onacHOCTM, MPU KOTOPOM MpK 060CHOBaHHO Npo-
rHO3MpyemMoM COObITUKM 4OCTYN YeroBeKa K NasepHoOMY M3MyYeHW0 (MHTEeHCUBHOCTb AOCTYMHOMO M3ny4eHuns),

2

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 8/50
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-60825-2-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70548
https://gostexpert.ru/gost/gost-60825-2-2025?utm_source=pdf&utm_medium=70548&utm_term=page

FOCT IEC 60825-2—2025

OLleHMBaEMbI N0 YCNOBUAM WM3MEPEHMSA ANA YPOBHHA OMNAacHOCTW 2, Kak onpegeneHo B 4.7.2 b) n 4.7.3, He
NPeBbLICUT NpeaenoB MHTEHCUBHOCTK AocTynHoro nanyyenus (MUOW) ona knacca 2 B IEC 60825-1 gna coot-
BETCTBYOLEN ANWHbI BOMHLI U ANUTENBHOCTU U3NyYeHUs.

3.8 ypoBeHb onacHoctu 2M (hazard level 2M): YpoBreHb onacHOCTK, NpU KOTOPOM Mpu 06OCHOBAHHO
NPOrHO3MpyeMoM COBLITUM OOCTYN YeNoBeKa K NasepHOMY MU3Ny4YeHWo (MHTEHCUMBHOCTL LOCTYMHOMO U3nyve-
HWS), OLEHNBAEMbIW NO YCIOBKUAM U3MEPEHWA A5 YPOBHS onacHocTy 2M, kak onpegeneHo B 4.7.2 b) n 4.7.3,
HEe MpeBbICUT NPeaenoB MHTEHCUBHOCTU AocTynHoro nanydeHus (MAWOWN) ans knacca 2 B IEC 60825-1 ans
COOTBETCTBYHOLWEN ANWHBI BOMHbI U ANUTENbHOCTA U3NyYeHUs.

3.9 ypoBeHb onacHocTtu 3R (hazard level 3R): YpoBeHb onacHOCTK, NpW KOTOPOM NMpu 06OCHOBAHHO
NPOrHO3MpyeMoM coBbITUM OOCTYN YeNoBeKa K NMa3epHOMY U3My4YeHWo (MHTEHCUMBHOCTL OOCTYMHOMO U3nyde-
HWUS), OUEHWBAEMBIA YCNOBUSAMU M3MEpPEHUA Ana ypoBHSA onacHocTk 3R, kak onpeneneHo B 4.7.2 ¢c) u 4.7.3,
He MpPeBbICUT NPeaenoB MHTEHCUBHOCTK JocTynHoro uanyydeHus (MUOW) ons knacca 3R B IEC 60825-1 ans
NPUMEHUMOW AMNWHbI BOMHbI M ANUTENBHOCTU U3NYYEHUA C JOMNONMHUTENbHLIMU OfPaHUYeHUAMK, onpegeneH-
HeiMu B 4.7.2 C).

n puMedaHUue — «[JononHuTenbHble OrpaHu4YeHunA» 03Ha4akT OONONHUTENbHBbIE U bonee CTporue orpaHuye-

HWs, Hanaraemble 4.7.2 c) HacToALWero cTaHaapTa Ha 3HadeHus, ykasaHHele B IEC 60825-1:2014 ana NMWOW knacca 3R B
auanasone anvH BonH ot 1200 Hm ao 1400 HM.

3.10 yporeHb onacHocTtu 3B (hazard level 3B): YpoBeHb onacHOCTH, Npu KOTOpoM nNpu 06OCHOBAHHO
MPOrHo3MpyemMoM CobbITMM OOCTYN YenoBeKa K fnasepHoOMY M3nyyYeHuo (WHTEHCMBHOCTL AOCTYMHOIO U3ny4e-
HWS), OLUEHWBAEMBIA YCNOBUSIMU M3MEpPEHWA ANa ypoBHS onacHocTu 3B, kak onpeneneHo B 4.7.2 d) u 4.7.3,
He MpPeBbICUT NPeaenoB UHTEeHCMBHOCTK focTynHoro uanydenus (MAOW) ans knacca 3B B IEC 60825-1 ans
COOTBETCTBYHLEN ANWUHBI BOMHLI U MPOAOIMKUTENBHOCTU U3NyYeHUs.

3.11 ypoBeHb onacHocTu 4 (hazard level 4): YpoBeHb 0nacHOCTH, NPU KOTOPOM Npy 060CHOBAHHO Npo-
rHO3KMpYeMOM COBLITUM OOCTYN YeNoBeKa K NazepHOMY U3My4yeHUK (MHTEHCUMBHOCTbL JOCTYMHOIO WU3MyYyeHus),
OLleHMBaEMbI YCIOBUSAAMKW U3MEPEHWS ANA YPOBHA ONacHOCTU 4, Kak onpeneneHo B 4.7.2 e) n 4.7.3, npeBbl-
CUT Npefenbl MHTEHCUMBHOCTK docTynHoro manydenua (MAAOWM) ona knacca 3B B IEC 60825-1 gna npumeHn-
MOW OMKMHBI BONHBI U MPOAOMKXUTENBLHOCTN U3NYYEHUS.

MpumeyaHune — HacToswwmin cTaHOapT NPUMMEHUM K 3KCNNyaTauMm U TexHudeckomy obcnyxunsaHuio BOJIC.
[na obecnevyeHns Hagnexallero ypoBHsi 6e30MacHOCTK NUL, KOTOpPbIE€ MOrYT HaxoOWThCA HA MyTW PacnpocTpaHeHus
OMTUHECKOro M3MyYeHWs, COrMacHo HacTosLWEeMy CTaHdapTy He OOnycKaeTcs ypoBeHb onacHocTw 4. Paspelwaetcsa wc-
Nofb30BaTb CUCTEMbI 3aLLMTHI, TAKME KaK aBTOMaTUYECKOE MOHWKEHWE MOLLHOCTK, ANA AOCTUXEeHWA TpebyeMoro ypoBHA
OMacHOCTK, KOor4a nepefaBaemMasi MOLLHOCTL MPU HOPMarbHbIX YCNOBUAX aKCNyaTaummy (Takmx Kak oTCyTCTBME Hencnpae-
HOCTW B OMTOBOMOKOHHOM TpakTe) MpeBblllaeT OONyCTUMYI0 ANS onpedeneHHoro Tuna 3oHel pasMelleHuns. Hanpumep,
Ans gocTynHelx Yyacteid BOJIC Bo3amoxeH knacc onacHOCTW 1, faxe ecnu MOLWHOCTb, NepefaeaeMas no ONToBOMNOKHY Npy
HOPMarbHbIX YCNOBUSIX 9KCMNyaTaunmn, OTHOCUTCS K knaccy 4.

3.12 moHTaxHana opraHmu3auus (installation organization): OpraHuzauua unu gusndeckoe NULUO, OT-
BETCTBEHHOe 3a ycTaHoBky BOJIC.

3.13 koHTponupyemas 3oHa (controlled location); 3oHa ¢ koHTponupyembim goctynom (location with
controlled access): [locTynHas 30Ha (NOMeLLEHME), B KOTOPOW OCYLLECTBNAETCA TEXHWYECKWIA UM agMUHN-
CTPaTMBHBIM KOHTPOIb, UCKMOYaoLWWii SOCTYN NOCTOPOHHMX MWL, KpOMe YNOoMHOMOYEeHHOro NepcoHana, npo-
weawero oby4yeHne nasepHon 6e30nacHoOCTK.

Mpumeuvanune — MNpumepsl cm. B D.2.1 a).

3.14 orpaHudeHHas 20Ha (restricted location); 3oHa ¢ orpaHu4YeHHbIM gocTynom (location with re-
stricted access): [locTynHas 3oHa (NoMeLLeHne), 4OCTYN B KOTOPYH OrpaHnYeH Ansi NOCTOPOHHWX MWL nocpes-
CTBOM Mep agMWHWUCTPATMBHOIO MIN TEXHMYECKOro KOHTPONA, HO AOCTYNHaA ANA nepcoHana, B TOM Yicne He
MMeLLEero NoaroToBKM Mo na3epHol BesonacHocTu.

MpumedvyaHune — MNpumepbl cm. B D.2.1 b).

3.15 HeorpaHuyeHHas 3oHa (unrestricted location); 3oHa ¢ HeorpaHu4eHHbIM gocTynom (location
with unrestricted access): [locTynHas 30Ha (MoMeLleHuWe), r4e HeT Mep, OrpaHUYMBaKLLMX SOCTYN (ANd no-
CTOPOHHUX NUL).

Mpumevanne — MNpumepbl cm. B D.2.1 C).
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3.16 wmsrotoBuTenb (manufacturer): OpraHusaumua unu Ouan4eckoe NULO, KOTOPOEe KOHCTPYMPYET UK
Moaucuumpyet BOJIC nyTem MOHTMpPOBaHWS MNU oGbedrHeHWs OMTUYECKMX YCTPOWCTB WM APYTUX KOMMO-
HEHTOB.

MpumeyvyaHue — TunuyHble KomnoHeHTbl BOJC npuBegeHsl B D.2.2.

3.17 akcnnyaTupylowas opraHmzauus (operating organization): OpraHusayusa unu YyacTHoe nuuo, oT-
BETCTBEHHOEe 3a akcnnyaTtauuk BOJIIC.

3.18 BonokoHHo-onTU4eckasi NMHMA cBA3n; BOJIC (optical fibre communication system; OFCS): Co-
BGpaHHasi KOMNNeKcHas cucTeMa ANs reHepauvn, nepegaqdy v npuemMa onTUYECKOro M3NyYeHUs, MCXOOSLLErD
oT nasepos, ceeToanonos (CUMO) unu onTuYeckMx ycunuTenein, B KOTOPOW nepegaya uHdopmMauum ocyLlecT-
BMSETCH NOCcpeACcTBGM ONTUYECKOrO BOMOKHA AN Lenen CBA3n UW/Mnuv yrnpasneHus.

3.19 obocHoBaHHO nNporHo3upyemoe cobbiTue (reasonably foreseeable event): CobbiTne, BO3HUK-
HOBEHWE KOTOPOro Npu AaHHbIX 06CTOATENBCTBAX MOXET BbiTh CNPOrHO3MPOBaHO JOBOMBHO TOYHO, U BEPOAT-
HOCTb BO3HMKHOBEHWS UNW 4acToTa BO3HMKHOBEHUA HE ABMAETCH HU3KOWM UMK O4eHb HU3KOMN.

Mpumeyanune 1— Npumepammn o6OCHOBAHHO NPOTHO3UPYEMbIX COBBITUIA MOTYT BbITh: 06PLIB ONTOBONOKOHHO-
ro kabens, oTcoeAUHEHE ONTUHECKOTO KOHHEKTopa, owunbka onepatopa Unu HeBHUMaHWe k BezonacHocT npu paboTe.

MpumevyaHne 2—Jlioboe NnpegHamepeHHoe AelcTBMeE, HanpaBneHHoe Ha BO3HWKHOBEHWE OMacHOCTU, He pac-
cmaTpuBaeTcs kak 060CHOBaHHO MPOrHo3npyemMoe cobbiTue.

3.20 obBcnyxuBawLwas opraHM3aumn (service organization): OpraHnsauusa unu uandeckoe nNMuo, oT-
BETCTBEHHOE 3a obcnyxunsaHue BOJC.

3.21 cbopouHblIv y3en (subassembly): OTgenbHbIA BrioK, NOACMCTEMa, CETEBON ANemMeHT Uik MOAY b
BOJC, copepxalwuil onTUYECKUA nany4aTtens UK ONTUYEeCKUIA YCUTNTUTENb.

4 Tpeb6oBaHuA

4.1 O6wmne nonoxeHus

[aHHbIi pasnen onpegenseT orpaHWYeHns, KOoTopble AoMKkHbl BbiTk ycTaHoeneHsl ana BOMNC, v Tunkl
30H pa3sMellenus, B koTopbix BOJIC moxeT paboTaTb, B COOTBETCTBMU C OMACHOCTHIO, BO3HMKAIOLWEN U3-3a
TOro, YTO ONTUYECKOE U3NYyYeHWe CTAaHOBUTCH AOCTYMHbIM B pedynsrate 060CHOBaHHO NPOrHO3MPYeMoro co-
BLITUA, TAKOTO Kak 0TCOeAUHEHWe ONTUYECKOro KOHHEKTopa unu obpbIB ONTOBOMOKOHHOMO Kabens u T. 4. Bes-
kui pas, koraa B BOJIC BHOCATCH OQHO UMW HECKOMBEKO M3MEHEHUI, OpraHW3aLus, OTBETCTBEHHAs 3a Takue
W3MEHEHWA, [OMKHa ONPEeaEnUTb, MOXET N KXKO0e U3MeHeHWe NOBNWATL Ha NepBoHa4YanbHO NPUCBOEHHbIN
YPOBEHbL OMnacHOCTW. Ecnu nepBoHa4anbHO NMPUCBOEHHLIA YPOBEHbL OMAaCHOCTU W3MEHWUICS, OpraHvW3auus,
OTBETCTBEHHAsA 33 BHeCeHWe W3MEeHEeHWA, Npu HeoBXoAMMOCTU, AOMKHA MOBTOPHO 0603HAYUTE OOCTYMHbIE
30HBbI, 4TOOBI 0BECcneYnTs NOCTOAHHOE COOTBETCTBUE HACTOSALLEMY CTaHaapTy.

Kaxpaa goctynHas 3oHa B BONC pomkHa 6biTh OTOENbHO OLeHeHa ANns onpegeneHus YpoBHSA onac-
HOCTK B 3TOW 30He. Ecnn B 30He MMeeTcA HEeCKONbKO NWHWIA CBA3W, YPOBEHbL OMAacHOCTHM ANSA OAHHOW 30HbI
[OIMKeH OLeHNBaTLCA cneayloLlyMy MeToAamMun B 3aBUCMMOCTU OT TUMOB ONMTOBOMNOKOHHEIX kKabenew:

a) [nsa obblYHOro ONTOBOMOKOHHOTO Kabens co cBobogHol TpybKon 6e3 NeHTOYHbIX BONOKOHHbIX CTPYK-
TYP M3Ny4YeHWe AOMKHO OLeHWBaTLCS VHAWBKMAOYaNbHO MO KaO4OMY U3 BOMOKOH B kabene, u MakcuMansHoe
narny4eHne oT OAHOTO BOMOKHA AOMKHO UCNONBb30BaTLCA B KAYECTBE OCHOBBI AN OLE@HKW YPOBHS OMaCHOCTY.

b) Ans neHTO4YHOro ONTOBOMNOKOHHOTO Kabens cyMMapHoe Uany4eHue oT OJHOro MIOCKOro NEHTOYHOTO
BOMOKHA JOIMKHO OLEHUBATLCS KaK NPOTSKEHHbIA MCTOYHUK NGB0 Kak TOMeYHEIA MCTOYHUK, B 3aBUCUMOCTH OT
obcTosATENbLCTB.

HeT HeobxoOMMOCTW BLIMOMHATL MOMHYIO OLEHKY AN NPOTSHKEHHBLIX UCTOYHUKOB, €CMN YNPOLLEHHbI
aHanu3 To4eYHbIX UCTOYHWUKOB AN NMEeHTOYHbLIX BOMOKOH NPUBOAWT K YPOBHIO ONAcHOCTK, MpremMnemMomMy ans
aKcnNNyaTupyoLlen opraHnsaumu. Kpome Toro, Ans aHanuaa npoTSXeHHbIX WCTOYHWKOB HeobXxognmo 3HaTh
nany4yeHne OT KaK[oro OTAeNnbHOro BOMOKHAa B neHTe. Ecnu ata mHdopmauma HegoCTynHa, npumeHseTcs
aHanu3 To4eYHbIX UCTOYHMKOB C 1cnonb3oBaHuem Cg = 1.

WNcxopa us onpefeneHHoro YpoBHSA OMNACHOCTH, OOMKHbI OblTh NPeanpuHATEl COOTBETCTBYOLWME AeW-
CTBUsA Ansi obecrneyeHKnst COOTBETCTBUS HACTOALWEMY cTaHgapTy. 3TW AelCTBMA MOTYT, HanpyMep BKNoYaThb
orpaHuyeHue JoCTyna B 30HY, BHEAPEHWE OOMNOMHUTENbHBIX yHKUMIA BeaonacHoCTK Wnu nepenpoekTnpoBa-
HVe NUHUM ONTUYECKON CBA3N ANS CHWKEHWUS! YPOBHA ONACHOCTH.

4
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CnepgyeT nsberatb Bu3yanbHoro o6cnegoBaHWsi TOPLOB BOMOKOH C MCMOMNb30BaHUEM YBEMUYMTENbHON
OMNTMKM B CUTyaUMWsiX, KOrga cyllecTByeT NoTeHuuanbHas BO3MOXHOCTb HanW4us ONTUHECKOro WU3ny4YeHus B
BOMOKHeE.

Kabenu ona nepenayn anekTposHepruu, Bknwodawlmne B cedba BOJIC ¢ onToOBONOKOHHLIMU Kabensamu,
onpegeneHHbIMKU B cepun ctaHgaptos IEC 60794-4 [3], AomkHbl cOOTBETCTBOBAaThL TpeboBaHuaM noboro npu-
MEHWMOro ANeKTPOTEXHWYECKOro cTaHaapTa, NMoMMMO HAcTOoALWero ctTaHaapTa.

4.2 3alUTHBIA KOXYX

Kaxabiin anemeHT BOINC gomkeH UMeTh 3aLUWTHbLIN KOXYX, KOTOPLIW, KOTA4a OH YCTAHOBMEH, NpefoTBpa-
LaeT AOCTYMN YenoBeKa K NalepHOMY M3MyYeHUHo, NpeBbIllaleMy NpeaensHo A0NYyCTUMBIE U3MyYeHUusa Ons
YPOBHA onacHOCTW 1 Npu HOpManbHbIX YCNOBUSAX 3KCMMNyaTauuu.

4.3 BoOnoKOHHO-ONTUYECKUE Kabenu

Mpu BCcex YpOBHsIX ONACHOCTWM ONTOBOMOKOHHLIM Kabenb fnormkeH obnagaTe MeEXaHWM4eckMMn CBOMCTBa-
MW, COOTBETCTBYIOLMMUK ero husmyeckoMy mectononoxeHuto. Kabenu ans pasnuuHbix hUaMyecknx MecTo-
NONOXEHWM onucaHebl B cTaHgapTax cepuin IEC 60794-2 [4], IEC 60794-3 [5] n IEC 60794-4 [3]. Tam, roe
370 HeobBxoaumMo, MoxeT noTpeboBaTbCaA AOMONHUTENbHANA 3alKuTa, Hanpumep kopoba, kabenb-kaHanbl Unu
Tpacca Ans BHYTpPeHHel npoknaaku kabenen, Ans MecT, r4e BOMOKHO B NPOTMBHOM cry4vae 6bino Obl ys3BMMO
K noBpexageHusamM. [axe ecnv noTeHunansHas onacHocTs B Nboi goctynHoi 3oHe B npeaenax BOJIC coot-
BETCTBYET CAMOMY HWU3KOMY YPOBHIO OMACHOCTW, MEXaHUYeCKMe CBOWCTBA OOMKHbI NPUHUMATLCHA BO BHUMa-
HWe, NOCKOMbKY MOLLHOCTL M3MYYeHUsl B ONTOBONOKOHHOM Kabene MoxeT npesbiwats MOY.

4.4 KabenbHble KOHHEKTOPLI

4.4.1 O6wme nonoxeHus

Cnegytowme TpeboBaHms K kKabenbHbIM KOHHEKTOPaM MOryT BbiTb BbINOMHEHb! 33 CHET MEeXxaHW4eCKoN
KOHCTPYKLUWW KOHHEKTOPOR MIK 33 CYET pacnonoXeHWs KOHHeKTopa, unn nibsiM ApyriM NoAXOAALLKMM CROCO-
©om. Kakoih 66l cnocob Hu Bbin BbIBpaH, omkeH ObITe NpeAoTBpalLeH JOCTYN YernoBeKa K U3Ny4YeHuto, npeBsbi-
WatoLeMy OoNYCTUMBINA YPOBEHb ANSI KOHHEKTOPOB B 30HaX pa3MeLLeHUs COOTBETCTBYIOLLEro TUna.

[ns koHHekTopoB TpebyeTcs Gonee CTPOrMil ypoBEeHb ONACHOCTM, HEM Afsi ONTOBONIOKOHHbLIX Kabenei.
Hanpumep, B HEOrpaHW4YEHHOW 30HE 4ONYCTUMbIA YPOBEHb U3MNyYeHWA HE JOIMKEH NPEBbILLATh YPOBEHb onac-
HocTn 1M gnsi kaGenei, B TO BpeMsi Kak MHTEHCUBHOCTb JOCTYMHOMO M3MyYeHWsi OT ONTUYECKOro KOHHeKTopa
OrpaHvyeHa YpoBHEM OMacHOCTU 1.

n pnMedYyaHune — Wcnonb3oeaHue WHCTPYMEHTa AnsA OoTCoeAUMHeHWA ABNAeTCA OQHUMM W3 NMPpUMEepPOB pelueHnA
33 CYET MEXaHU4ecKomn KOHCTPYKUWK.

4.4.2 HeorpaHn4eHHas 30Ha

B HeorpaHu4eHHbIX 30HaX,

- ecnu OOCTYMHbIA YPOBEHb U3NYYEeHUS NPEeBbILLAET YPOBEHL OMACHOCTU 2 B AMana3oHe ANWH BOMH OT
400 Hm go 700 Hm, To nogxoasALw e cpefcTBa JOM¥KHbl OrpaHNyYMBaTh OOCTYN K U3MYyYeHWHo, NpeBbIaLemMy
YpOBEHb OMacHOCTU 2, OT KOHHEKTopa,

- eCNW OOCTYMHbIA YPOBEHb U3MNYYEHUS NPeBbIlWaeT YPOBEHb ONAacHOCTM 1 BO BCeX OCTallbHbIX Cry-
4Yaax, TO NoOoxoAslne cpeAcTBa AOMKHbI OrpaHMYMBaTL OOCTYN K M3NYYEHUIO, NMPEeBbILAKLLIEMY YPOBEHb
onacHocTh 1, OT KOHHEKTopa.

MpumeyaHuWe — B HeorpaHMYEHHON 30HE HAWBLICLLKMM YPOBHEM OMACHOCTU ABMNSETCS YPOBEHb onacHoCcT 2M
ana guanasoxa anuH sonH 400 Hv go 700 HM 1 ypoBeHb onacHocTh 1M Bo BCex ocTanbHbIX cnydasx (cm. 4.9.2)

4.4.3 3oHa c orpaHU4eHHbLIM OOCTYNOM

B 30Hax ¢ orpaHu4yeHHbIM JOCTYNOM,

- ecnu JOCTYMHLIN YPOBEHL M3MNyYeHWs NpeBkblllaeT ypoBeHs onacHocTu 2M B ArMana3oHe OnuH BOMNH OT
400 Hm go 700 Hm, To nogxofslwmMe cpefcTsa AOMKHbI OrpaHnyYMBaTh OOCTYN K U3MYyYeHUto, NpeBbillatoLemy
ypoBeHb onacHocTu 2M oT KOHHeKTopa,

- eCnu OOCTYMNHbIN YypOBEeHb U3NYy4YeHWUs NpeBbllaeT ypoBeHb onacHocTy 1M Bo BCex ocTanbHbIX CnyYa-
sX, TO nogxogslwme cpeacTsa AOMKHblI OrpaHuYuBaTh AOCTYN K U3MNYYEeHUID, NpeBbIlalwemMy ypoBeHb onac-
HocTh 1M OT KOHHEeKTopa.

MpumeyaHue — B 30Hax C orpaHWYEHHbIM AOCTYNOM HAaWBBICLUMM YPOBHEM OMAaCHOCTW SBMSETCH YPOBEHb
onacHocti 1M, 2M vnu 3R, B 3@aBMCMMOCTM OT TOro, Kakor 13 HKX Bbilwe (cMm. 4.9.3).
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4.4.4 KoHTponupyemas 30Ha

B koHTponupyembix 30HaXx,

- ecnu OOCTYMHLIM YPOBEHb U3nyYeHUs NpeBbllLaeT ypoBeHb onacHocTu 2M B guanasoHe AMAWH BOMH OT
400 1w go 700 HM, TO NogxoOflmne CPeacTBa OOMKHBI OrpaHUYMBaThL AOCTYN K U3NMYYEHWIO, NPeBLILWaroLWemMy
ypoBeHb onacHocTy 2M OT KOHHekTopa,

- ecnu JOCTYMHbLIA YPOBEHb U3Ny4YeHnsa npesblllaeT yporeHb onacHocT 1M BO Bcex ocTanbHbIX criyva-
AX, TO nogxogslune cpecTea AOMKHbI OrpaHUYMBaTh AOCTYN K M3MYYEHUWIO, NpeBbillaknlemMy YPoBEeHb onac-
HocTu 1M OT KOHHeKTOopAa.

MpvumeyaHne — B KOHTPONUPYEMOW 30HE HAVBBLICLLUMM YPOBHEM OMacHOCTU SBNSETCH YpoBeHb onacHocTu 3B
(cm. 4.9.4).

4.5 MapkupoBKa

4.5.1 O6wmre TpeboBaHuUA

B cooteeTcTBUM C TpeboBaHMAMN 3TOTO Nodpasgena Kaabli oNTUHMeCKUA KOHHEKTOP, onTudeckasa Myd-
Ta unw apyras getanb, UCNyckarwLlMe n3ny4eHne npu oTKPbITUK, OOMKHBLI ObiTh MapKMpOBaHbI (HanpuMep, Ha
3TUKETKe, runb3e, BUpKe, NMUNKOW NeHTe U T. A.), eCNY YPOBEHb OMacHOCTW B AaHHOW 30HE NpeBbillaeT YPOBEHb
onacHocTth 1. MiHdopmaunsa gomkHa cocToATh M3 CBeAEeHUI, yKa3aHHbIxX B Tabnuue 1, Tabnuue 2 unu tabnu-
ue 3, B 3aBUCMMOCTM OT MPUMEHUMOCTH.

Ecnv MHTEHCMBHOCTBL AOCTYMHOIO M3MNyYeHWst B TOYKaX pasbedUHEHUA COOTBETCTBYET YPOBHIO OMAacHO-
ctu 1 nnm ypoBHio onacHoctv 1M, gonyckaetcs npegocTaBreHne BhlilLeyKa3aHHoW MHAOpMaUmMy B 3Kcnnya-
TaUMOHHOW JOKyMeHTauuu (pasgene uHopmMaumsa ons none3oBarens), a He NyTeM MapKUPOBKW Ha U30enuu.

MapkupoBka ypoeHA onacHocTy 1M pazpelueHa, Ho He obs3aTenbHa, NOCKOMNbKY TOMbKO B 30HAaX C orpa-
HWYEHHbIM AOCTYNOM UMM KOHTPONMPYEMbIX 30HAX paspellaeTca UCNOoMNb30BaTb KOHHEKTOPbI, KOTOPbIM Mpu-
CBOEH ypoBeHb onacHocT 1M, 1 Tonbko COOTBETCTBYKLWMM 06pa3zomMm 0By4eHHOMY TEXHUYECKOMY NepcoHany
paspelwiaeTtcs paboTaTtb B TAKMX 30HaX.

MapkMpoBka gomkHa BbITh BbIMOMHEHA YepHbIM LLBETOM Ha XenTom cdoHe. Hagnuck, BocnpouseeneH-
Hble B JOKYMEHTaLU WK, NpegocTaBneHHoN M3roTOBMTENEM MW 3KCMNyaTMpYHLLEed opraHm3auneit, MoryT GbiTe
YepHbIMU Ha Benom doHe.

[onyckaeTcst yMeHbLUeHne pa3mepa MapkMpoBKM NPU YCNOBKUK, YTO OHa ByaeT pazbopyunBoi.

OTBeTCTBEHHOCTE 33 MapKMPOBKY BCEX YPOBHER ONacHOCTU HECET MOHTaXHas opraHnaaumsa MM KoHeu-
HbIW MOMb30BaTeNb/3KCNyaTUpYLWas opraHu3auus, BKIoYas MapkupoBky COOpOYHbIX Y3M0B, COAepKallnx
nasepbl UMK ONTUYECKUE YCUNUTENW. YPOBEHL ONACHOCTU ABNSAETCH XapakTepuctukon BOJC B uenom v cne-
40BaTeNbHO MOXET 3aBWCETb OT 0DLLeCcUCTeMHbIX (PYHKLMIA, Taknx Kak AMM v T. 4.

3a ncknyeHneM cOOpPOYHbIX Y3M0B, MCNOMb3yeMbIX 0719 aBTOHOMHOMO NPUMEHEHUS, Kawablh onTude-
CKWIn KOHHEKTOP, onTu4eckasa MydiTa unu gpyras getanb, NpegHasHavyeHHas gns obecnevyeHns gocTyna K on-
TUYECKOMY WU3MYYEHUHO NMPU OTKPbITUM, OOMKHbI BbITh MapKMpOBaHb! (HANpPUMEp, Ha 3TUKETKE, rTunb3e, Bupke,
TNUMNKOW NeHTe W T. A4.) B COOTBETCTBMM € Tabnuuen 1, Tabnuuen 2 nnu tabnuuei 3, B 3aBUCMMOCTU OT Npu-
MEHMUMOCTH.

COopoYHbIM y3nam, MCNoMb3yeMbiM AN aBTOHOMHOIO MpMMeHeHWusl, 4omKeH ObiTb NPUCBOEH KNnacc
OMacHOCTU 1 MapKMpoBKa B cooTBeTCcTBUM ¢ IEC 60825-1.

CBopo4HbIM y3nam, ycTaHaenmMBaeMbiM Kak YacTe BOJC, gomkeH OblTb NPUCBOEH YPOBEHb OMACHOCTH
W HaHeceHa MapKMpOBKa B COOTBETCTBMWN C HACTOSLWMM CTaHAapTOM.

Ta6nuua 1-— MapkupoBka B HEOrpaHW4YEHHbIX 30HAX

[ocTynHbIi ypoBeHb

Tpebyeman mapkupoBka — HeorpaHudeHHas 3oHa
onacHocTU

1 Mapkupoeka He TpebyeTca
M MapkupoBka He Tpebyetca?
2 c,de

BHUMAHMWE
JNABEPHOE U3NYYEHWME
YPOBEHb OMNACHOCTK 2
HE CMOTPETb B INY40OK
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OkoH4aHue mabnuus! 1

HOCTXEZETO¥:$SBEHb Tpebyeman mapkupoBka — HeorpaHuieHHas 3oHa
2M c de
BHUMAHUE
NA3EPHOE M3NYYEHWE
YPOBEHbL OMACHOCTH 2M
HE CMOTPETbL B NY4YOK 1 HE NOOBEPTATb
BO3OENCTBUIO NONB30OBATENEN
TENECKOMUYECKMX ONTHMYECKKMX MPUEOPOB
3R He ponyckaetca
3B He pgonyckaetcsa

Mpumevanme — Cwm. 4.5.5, kacarowminca onacHoCTeN, CBA3AHHbBIX C HEBUOWMbIM NA3epHbIM NyHOM.

2 MyHKT 4.4.2 TpebyeT, 4ToBbl AOCTYN K U3NYYEHUIO OT KOHHEKTOpA BbiN OrpaHnyeH 40 YPOBHSA OnacHocTH 1 nogxo-
OAWMMKY CPeacTBaMn M MEXaHWYECKasA KOHCTPYKLUS ONTOBOMOKOHHbIX Kabenewn cooTBETCTBOBaa COOTBETCTBYIOLLNM
pasgenam IEC 60794 [3], [4], [5] (cm. 4.3).

CnepoBaTeneHo, TpeGoBaHUA HE pacnpoCTPaHATCA HA MapKUPOBKY YPOBHSI onacHocTy 1M.

b Mpenynpexnalwiuas mapkupoBKa co 3HaKOM OMACHOCTW B COOTBETCTBUN C pucyHkoM 3 IEC 60825-1:2014.

¢ Ecnuv UCTOYHWMKOM M3Ny4YeHWA SIBNSETCH CBeToauos, NpuBedeHHoe Boille cnoso «JIASEP» cnegyeT 3ameHUTb Ha
«CBETOOMONO (CKO)».

d 3amena criosa «M3NYYEHWE» Ha «CBET» ans uanyyenns B guanasoHe ot 400 HM Ao 700 HM He obsizaTenbHa.

€ MosAcHsoWwan MapkMpoeka (Tabnuyka) B cooTBeTCTBMM C pucyHkoMm 4 |IEC 60825-1:2014. [lonyckaeTtcs, 4ToGbl ata
Tabnuyka TakKe BKMOYana 3Hak onacHoOCTW B COOTBETCTBMM € pucyHkom 3 IEC 60825-1:2014.

Tabnuya 2-— MapkupoBka B 30Hax ¢ orpaHUYeHHbIM AOCTYNOM

OocrynkxiA Tpebyemas mapkupoBka — 30Ha C OrpaHUHYeHHbIM AOCTYNOM
YpoBeHb 0NacHOCTU
1 MapkupoBka He Tpebyetca
™ MapkupoBka TpebyeTcs TOMbKO B TEX Criy4Yanx, Korga He cobnopatoTes TpeboBaHUA K kabenb-

HbIM KOHHEKTOPaM B HEOrpaHWYEHHbIX 30Hax (cm. 4.4.2):®

( BHUMAHWE \ b, c.d

NASEPHOE M3NYYEHKWE
YPOBEHb ONMACHOCTH 1M
HE CMOTPETb B NYY0K 1 HE MOOBEPTATL
BO3AENCTBUIO NONL3CBATENEN
\ TENECKOMAYECKWAX ONTHUYECKUX MPUBOPOB J

f

™ b,c,d

BHUMAHUWE
NA3EPHOE U3NYYEHWE
YPOBEHb ONMACHOCTW 2
HE CMOTPEThL B NMYUOK

2M b, c,d

BHUMAHWE e
NA3EPHOE M3NYYEHWE
YPOBEHb OMACHOCTM 2M
HE CMOTPETbL B NYYOK W HE NMOABEPTATH
BOSAEUCTBUIO NONb30OBATENEN
& TENECKOMWYECKUX ONTUYECKKUX NPUBOPOB )

3R ' BHUMAHUE ™\ bocd

NA3EPHOE M3NYYEHWE
YPOBEHb OMNACHOCTW 3R
WM3BEMATb NPAMOIO BO3OENCTBUSA
\_ W3NYYEHKA HA TTIASA J

3B He ponyckaetcs
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OkoHYaHue mabnuupbi 2

MpumevyaHne — Cm. 4.5.5, kacalownitca onacHOCTEN, CBA3AHHbBIX C HEBUAWMBIM NA3epPHbIM ITYHOM.

2 MpenynpexaaroLlan MapkUpoBKa CO 3HAaKOM OMacHOCTU B COOTBETCTBUM ¢ pucyHKom 3 IEC 60825-1:2014.

b Ecnn ncTouHWkom ManyyeHus senseTcs ceetoauon, cnoeo «JIASEP», ykasaHHOe BbllLe, JOMKHO BbiTh 3aMeHeHo
Ha « CBETOOMOL (CWO)».

¢ Ecnu uanyyeHue Haxogutca B AnanasoHe oT 400 no 700 HM, HeoBsasaTensHo 3ameHaTs cnoeo «3NMYYEHWE»
Ha «CBET».

d MosicHALLAan MapKMpOBKa (Tabnuyka) B COOTBETCTBUM C pucyHKoM 4 |EC 60825-1:2014. [lonyckaeTcs, 4Tobbl aTa
Tabnuyka TaKke BKMoYana 3Hak onacHOCTM B COOTBETCTBUM ¢ pucyHkom 3 IEC 60825-1:2014.

€ ECNW UHTEHCUBHOCTb AOCTYMHOMO M3Ny4eHWsi B TOYKaxX pasbeguHeHUs COOTBETCTBYET YPOBHIO OMAacHOCTU 1 1nu
1M, ponyckaeTcd ykasaTb 3T0 B IKCMMyaTaLUMOHHOW JOKYMEHTaUMU BMECTO MapKMPOBKK, HAaNpUMep Ha U34enuu, onTo-
BOIOKHE W KOHHEKTOpE.

Tabnuua 3-— MapkupoBKa B KOHTPONUPYEMbIX 30HaX

HocTynHbiA

YPOBEHb ONACHOCTA Tpebyemas mapkupoeka — KoHTponupyemas 30Ha

1 MapkupoBka He TpebyeTca

™ MapkupoBka He TpebyeTca

2
( BHMMAHMVE N B

NASEPHOE M3NY4YEHWE
YPOBEHb OMNACHOCTW 2
HE CMOTPETb B MY4YOK

BHUMAHME N b,cd
NA3EPHOE W3MYUYEHUE
YPOBEHb OMACHOCTM 2M
HE CMOTPETb B MYYOK W HE NOABEPTATb
BO3MEMCTBVIO NOMNb30BATENEN
TENECKOMUYECKNX ONTUYECKNX NPUBOPOB

\. /

2M | e

3R
BHUMAHUE b,c.d

NA3EPHOE U3NYYEHWUE
YPOBEHbL ONACHOCTW 3R
M3BErATbL MPAMOIO BO3AENCTBUA
M3NYYEHWA HA TMA3A

3B b,c,d

BHUMAHUE
JIABEPHOE M3NYYEHWE
YPOBEHb OMNACHOCTW 3B
WM3BEMATbL BO3AENCTBMSA MYUKA

MpumevaHnne — Cm.4.5.5, kacaowuitca onacHocTen, CBA3aHHbBIX C HEBUAVMBIM NA3epHbIM NY4YOM.

a [Mpegynpexgaollan MapkupoBKa CO 3HAKOM OMAaCHOCTM B COOTBETCTBUM ¢ pucyHkom 3 IEC 60825-1:2014.

b Ecnm nctounnkom uanyyenus sensetcs ceetoauon, cnoso «JIASEPy, ykaszaHHOe BhilLe, JOMKHO BbITh 3aMeHeHo
Ha «CBETOOWMOLO (CUO)».

¢ Ecnu nany4eHune Haxoautcs B avanasoHe oT 400 ao 700 HM, He oGs3aTenbHo 3ameHATh croso «3MMYYEHUE»
Ha «CBET».

4 MosicHAWan MapkMpoBKa (Tabnuyka) B GOOTBETCTBUM G pucyHKom 4 IEC 60825-1:2014. [lonyckaeTcs, 4Tobkl aTa
Tabnuyka TaKke BKMYana 3HakK onacHoCTW B COOTBETCTBUK ¢ pucyHKom 3 IEC 60825-1:2014.

€ PekomeHayeTcs, HO He 06a3aTenbHo, MAEHTUMMLMPOBATE KOHHEKTOPBI, MMEILME ONTUYECKWIA BbIXO4, C NOMO-
LWbK NpeaynpeXaatoLled MapkUpoBKX B COOTBETCTBUM ¢ pycyHkom 3 |IEC 60825-1:2014.
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4.5.2 MapKkupoBKa KOHHEKTOPOB ONTUYECKUX NepeaaTinKkoB U ONTUYECKUX YCUNUTENEN

[na KOHHEKTOPOB ONTUYECKUX NepedaTyMKoB U ONTUYECKMX YCUIMUTENen, B KaXKAOM M3 KOTOPbIX OMNTU-
YECKUR NopT (ONTUYECKUIA KOHHEKTOP) MOXET ObiTb MOAOKMHYEH K ONTUYECKOMY BOMOKHY, TpeboBaHusa 4.5.1
M3MEHSAKTCS, KaKk YKa3aHo HUXe. TO e camoe OTHOCUTCS K rpynne onTUYeCcKMX MOpPTOB (ONTUYECKUX KOHHEK-
TOopoB), cMm. 4.5.3.

Ecnu 4.5.1 TpebyeT Hanu4ne MapKMpoBKM, TO K MHopmauun, yxe Tpebyemoi Tabnuuein 1, Tabnvuen 2
unu Tabnuuen 3, gonxeH 6biTh AoGaBneH AnanasoH ANvH BonH. [peanodyTnTenbHbIMY 3HaYeHUAMW auanaso-
HOB ONWH BOINH ABNSAKOTCA:

- o1 400 HM go 700 HMm;

- ot 700 Hm go 1150 Hwm;

- ot 1200 HM go 1250 Hm;

- oT 1400 HM go 1600 HM.

B gmnanasone ot 1150 Hm go 1200 Hm 1 oT 1250 Hm go 1400 HmM gomkHa BblTh yKasaHa TovHas gnvHa
BOMMHbI.

MpumedaHue 1— B amanasoHax ot 1150 Hm oo 1200 Hm 1 oT 1250 Hm go 1400 HM aHavenune C, (u, cnedo-
BaTenbHO, 3HavyeHue cooTBeTcTBylowero MNAOW 3HaunTensHo yBenuynBaeTca ¢ AnuHon BonHel (cm. IEC 60825-1:2014).

MpumedaHue 2Z—IlpuBeaeHHbIe BbllLE AWana3oHbl AfWH BOMH ABNAKOTCH NpuMepamMu: dpakTnyeckuin pabodmnn
OnanasoH ANWH BOMNH AormkeH BbiTh Yka3aH B MapkupoBke, Hanpumep oT 1300 Hv go 1600 Hm.

BxogHble MopThl, HANPUMEP YCUMUTENEN Ha OCHOBE 3(h(eKTa BbIHYXOEHHON0 KOMOUHALWOHHOMO pac-
cesHus (BKP) Takke OomkHbI ObITe COOTBETCTBYOWKMM 06pa3oM MapkupoBaHbl, YToObl NOATBEPAUTL Mpen-
yrnpexaeHne 0 TOM, YTO U3 TakMX NOPTOB MOTYT UCXOL4MTh ONACHbIE YPOBHM ONTUYECKOTO U3MNYyYeHUs.

4.5.3 MapkupoBKa gns rpynn KOHHeKTopoB

[pynnbl KOHHEKTOPOB, TAKNE Kak KOMMYTaUWOHHbIE NaHenu, MoryT 6biTe MapKnpoBaHbl Kak rpynna Tonb-
KO C OQHON YETKO BUOMMO MapKUPOBKOW YPOBHSA ONACHOCTU, BMECTO TOro YTOObI MapKMpOBaTh KaXAblA KOH-
HEKTOp Mo oTaenbHocTU. Ecnu rpynna KOHHEeKTOPOB 3akNk4eHa B KOPMYC U CYLEeCcTBYET MpPOrHo3upyemMmoe
cobbITWE, NPU KOTOPOM JOCTYN K KOHHEKTOpPaM B 3TOM KOPMYCe MOXET NMPUBECTU K BO3OENCTBUID ONTUYECKOro
M3Ny4YeHUs Bbllle YpoBHsi onacHocTk 1M, To mMapkupoBKka [OMmKHa ObiTh YETKO BMOHA Kak A0, Tak W nocne
BCKpbITMA Kopnyca. 3To MoxeT notpeboBaTb MCNoNb3oBaHus BGonee YeM OgHON MapKUPOBKK.

4.5.4 [lonroBe4HOCTb — TPebOBaHWUA K HECTUPAeMOCTU MapKMPOBKKU Be3onacHoOCTHU

Tiobas mapkupoeka, Tpebyemas HacTOALLUM CTaHAAPTOM, A0MKHA BbITe NPpoYHOR U pasbopunson. Mpnu
paccMOTPEHWUW OOMTOBEYHOCTU MApPKUPOBKW criefyeT NpYHUMAaThk BO BHUMaHWE BNUSHWE HOPMAanbHbIX YCrno-
BUIA 3KCNNyaTauuu.

MpumeuvaHune — TpeboraHnA K UcnblITaHWe Ha JonroBedHocTe cogepxatca B 1.7.11 IEC 60950-1:2005 [6] u
IEC 62368-1 [7].

4.5.5 MNpepynpexaeHue o HEBUOANMOM U3NYYEHUN

Ecnun BbiXxOgHOE M3nyyYeHWe nazepa HaxoaWuTcs 3a npefenamy guanasoHa nvH BonH oT 400 HM go
700 HMm, To cbopmynuposka «JIASEPHOE W3JTYYEHME» Ha nosicHswowen mapkupoBke B Tabnvue 1, Tabnu-
ue 2 unun Tabnuue 3 aomkHa BbITh 3ameHeHa Ha: «HEBUOMMOE NA3EPHOE U3NTYYEHWE», unu, ecnu Bbi-
XOOHOW CUrHan UMEeeT ANWHbI BOMH Kak BHYTPKW, Tak U 3a npefenamMu 3Toro AvanasoHa AMVH BOMH, To crieayeT
ykazatb «BUOWMOE W HEBUOVMMOE INASEPHOE WU3JTYYEHWE». Ecnu uagenne knaccuduuupyetcs Ha
OCHOBE YPOBHS BUAMMOTO Na3epHOro Many4eHus, a Takke NcnyckaeT nanydeHue, npeseiwatrowee MOV knac-
ca 1 Ha HeBWAMMbIX ANWHAX BOJH, HA MOSICHAKLLEA MapKMpoBKe AOMKHbI ObITe YkasaHbl cnosa «BMOAWMMOE
N HEBMOMMOE NA3EPHOE M3NYYEHWE» BmecTto «JTASEPHOE M3NTYYEHWE».

4.6 OpraHu3aunoHHble TpebGoBaHuA

4.6.1 N3rotoBuUTENN roToBbLIX K Mcrnonb3oBaHuw BONC uwnu cuctem «nog Knwo4y»
MaroToBMTENKW rOTOBLIX K Mcnonb3oBaHuio BOJIC Mnu cucteM «nof KoYy AOMKHbI:
a) ybeguTtbes, 4To obopygoBaHWe YA0BNETBOPSAET MPMMEHUMbLIM TpeboBaHWsIM HAcTOSILLEro CTaHgapTa;
b) NMpepocTaBWThL CNeayL Y NHHOPMALKIO:
1) apgexkBaTHOe OMUCaHWe KOHCTPYKTHMBHBIX OCOOE@HHOCTEN, peanv3oBaHHbIX B M34enuu, Ans npegor-
BpaLleHus BO3OENCTBUSA U3NYYEeHUs, NPEBLILLANLLEro AoNYCTUMbIe 3HadYeHus MNAOY;
2) agekBaTHblE MHCTPYKLMM NO npaBunsHoi cbopke, TexHudeckoMy obcnyxmsaHuw 1 besonacHomy
MCNONb30BaHUID, BKMNOYAA YETKUE npenynpexneHnsa o mepax besonacHocTn BO n3bexaHue BO3IMOXHOMO BO3-
gencTeusa obnyyeHus, NpeBbiakLLero 4onycTMMble 3HadeHus MAY;
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3) agekBaTHbIe WHCTPYKUMW ANS MOHT@XHbIX W O0OCAYXMBAaKLWMX OpPraHu3auni, rapaHTupyoLlme,
4yTO M3genue BydeT ycTaHaenMBaTbCcs M 0OCcnyxuMBaThCA TakuM obpasom, YTOBbl M3nyYeHne, JOCTYNHOE MpK
0DOCHOBaHHO MPOrHo3upyemelx cobeITHUAX, COOTBETCTBOBaNo TpeboBaHvam pasgena 4;

4) YypOBHWM OMACHOCTW B OOCTYMNHbIX 30Hax BHyTpu BOJIC 1 napameTpbl, Ha KOTOPbIX OCHOBaHbI 3TH
YPOBHMW ONACHOCTH;

5) ons BOJIC ¢ AlNMM:

- Bpemsa peakuuu 1 pabodne napametpbl AMNM;

- B Tex cnydasx, Korga ycTaHoBka unu obcnyxusaHue TpebyoT oTknodeHns AMNM, gomkHa BbiTb

BKNIOYEHA MHpopMaLuMs, NO3BONAKLLAA 3KCMNyaTMpyoLWen opraHM3aummn ykasate 6e3onacHsle Me-

Toabl pabotel npu oTkmtodeHun ANM n Be3onacHeble npouefypbl BOCCTAHOBMNEHUSA U TECTUPOBAHMUA

TaKkuX CUCTEM;

- ecnu nepesanyck, MHULUUPOBAaHHLIA BPYYHYHK, BpeMeHHO oTknovaeT AlM, Bpemsa nepesanycka

OOMKHO ObITb YETKO YKa3aHO B PYKOBOACTBE MO IKCnyaTauuu;

- BCe CMTyauuu (Hanpumep, yaaneHue uiu oTkas KOHTponnepa, Ui gpyroro anemMeHTa), npu KoTo-

pbix AMM He ByaeT dyHKLMOHUMPOBATL, BKNOYAs COOTBETCTBYHOLWME Mepbl 6e30NacHOCTH, KOTopble

HeoBXx0OUMO NPUHATE B TAKUX YCMOBUSIX;

6) nobyo apyryto nHdopmavmio, oTHocsLwycs k besonacHomy mcnons3osaHuto BOJIC;

7) ykasaHwe o ToM, 4To obopygoBaHue OOMKHO ObITh YCTAHOBMEHO B COOTBETCTBUM C MHCTPYKLUM-
AMW WM3roTOBUTENS, BKMoYaa npegynpexgeHune: «BHUMAHWE: WMcnonb3oBaHue opraHoB yrnpasrieHUa WUnu
HaCTPOEeK, UMY BbINOMHEHWE npoLueayp, OTNWYHBIX OT YKa3aHHbIX B HACTOSAWEM CTaHOapTe, MOXET NPUBECTH
K OnacHoOMY 0BMyYeHu».

4.6.2 MoHTaxHasa n obcnyxuBarwlaa opraHuszaunm

OpraHu3auus, oTBETCTBEHHAas 3a ycTaHoBKy 1 obcnyxueaHue BOJIC, gomkHa cnegoBath MHCTPYKUMAM
W3roTOBMTENS MO ycTaHoBKe obopyaoBaHusa Takum obpa3som, 4Tobbl rapaHTupoBaTk, YTO MHTEHCMBHOCTb 40-
CTYMHOIO U3Ny4YeHns Npy 060CHOBaHHO NPOrHO3MpPYyeMblx CODbITUAX yAoBneTBopseT TpeboBaHuaAM pasagena 4.

MoHTaxHas unu obcnyxusaroLlas opraHusauns nepes ssogom BONC B akcnnyaTauuio gonxHa npose-
puTb, 4to AlMM (ecnun oHO ncnonb3yeTcst B CUCTEME) COOTBETCTBYET TpeboBaHWaM, yka3aHHblM B 4.7.3, 4.7 .4,
47.5n4.8.

AOns BOJIC c gocTynHbIMKM 30HAMMW, B KOTOPbIX YPOBEHb OMACHOCTW OTAUYEH OT 1 MNnu 2, MOHTaXHas
n/unu obcnyxuearLwasn opraHn3anmnsa QOMmKHbI:

a) obecneunTb Hagnexallyro NoAroToBKY Mo Ma3epHoi Be3onacHOCTW NepcoHana, OTBETCTBEHHOIO 3a
BbINONMHEHNe paboT No ycTaHOBKE U 0OCNYXMBaHUIO;

b) obecneunTb Ucnonb3oBaHWe COOTBETCTBYHOLLMX CPeACTB KOHTPONA AOCTyna W Npedynpexaarlimx
3HAKOB (MapKNPOBKW) B KOHTPONMMPYEMbIX 30HaX W 30HaX C OrpaHnYeHHbIM JOCTYMNOM.

4.6.3 3kcnnyaTupylolwas opraHu3auus

JkcnnyaTupylowasn opraHM3auusa HeceT MOMHY OTBETCTBEHHOCTE 3a bezonacHocTe Bcen BOJIC B ue-
noM. 3TO BKINKOYAET, B YACTHOCTH:

a) onpefeneHue TUMNa 30H pasMeLLeHna BO BCeX AOCTYMHbIX 30Hax Bcel BOMC;

b) obecneyeHne HenpeBbIlWEHWS YPOBHEN ONACHOCTW ANS BCEX TUMOB 30H pa3MeLleHns npu obocHo-
B@HHO MPOrHO3MPYEeMbIX CODbITHSAX;

c) obecnevyeHne MOHTaXa N CEPBUCHOrO 0BCAYXNBaAHWA TOMLKO OpraHn3auuamu, y40BNETBOPALW MMM
TpeboBaHuam 4.2—4.9;

d) obecneveHue Hagnexalwero 4OCTynNa B 30HbI G OrpaHNYEeHHbLIM 4OCTYNOM U KOHTPOMMPYEeMble 30HbI B
COOTBETCTBUM C TpeboBaHMAMMK NasepHoi 6esonacHocTy;

e) obecneveHue NOCTOAHHOMO cobnaeHns TpeboBaHW K M3roTOBMEHMWIO, 3KCMyaTaLum, MoHTaxy, ob-
cnyxuBaHuio 1 6eszonacHoctn BOJIC.

MpumeyvyaHue — PyKoBOACTBO MO TEXHUYECKOMY OBCIYKMBaHMIO ONMCAHO B NpUnoXeHuu E.
4.7 OueHka ypOBHSA OMacHOCTH

4.7.1 OnpepneneHve ypoOBHA ONAacHOCTU U UCNOMb3OBaHUe ycrnoBus 2

YpoBeHb ONacHOCTU onpeaensieTcs nNyTeM U3MEPEHWUS NapaMeTpoB OMTUYECKOro U3nydeHusl, KoTopoe
MOXeT CTaTb AOCTYMHbIM Mocre n6oro 060CHOBaHHO MPOrHO3MpyemMoro cobbiTua (HanpyuMep, obpbiBa on-
TOBOIIOKHA) BO BpeMsl 3KCnyatauum 1 TexHu4eckoro obcnyxmeaHusa. MeTogbl onpegeneHvs CooTBEeTCTBUSA
YKa3aHHbIM NpeaenbHbiM 3HaYeHUsaAM U3NyYeHus Ans YCrnoBus 2 UCMonb3yloTes B COOTBETCTBUM C Tabnvua-
MU 4 1 4.7.2 B gononHeHue K ycnosuam 1 1 3, KOTOpbIe SABMASIOTCHA TAaKMMU Xe, KaK Te, KOTopble OnncaHbl Ans
knaccudukaumm B IEC 60825-1.
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ﬂJ'IFI onpegerneHna ypoBHA OonacCHOCTU OAnA BCeX ONTUH BOJTH HEOGXO,D,MMO cnenoeartb Ta6nmu,e 4,

Tabnwuua 4 — Vamepsemble gnaMmeTpbl anepTypbl W pAcCTOAHWS ANA CTAaHOAPTHOR (YNPOLLEHHON) OLEHKK

Ycnosue 1 Ycnoeue 22 Ycnoeue 3
NpMMEeHsIeTCs K pacxoas-
ﬂpHMeHHBTCH K KOJ'IJ'IHMVIPDBEIHHI:IM LLMMCH I'Iy‘-iKaM, rae, RpHMGHHeTCH and ﬂpocmoTpa
I'Iy‘-iKaM, Korga, Hanpumep Hanpumep MOHOKyﬂHpHI:Ie HeBD()py)KEHHbIM rmasom nnu
ncnonek3oBaHWe Teneckona mnmnn nynbl U MOLHbIE C NOMOLLbH ManoMOLLHBbIX
[nuHa BONHbI, HM BGUHOKNA NOBLILLAET ONACHOCTb yBeNnUUYUTENbHBIE CTEKNa YBENUYUTENBHBLIX CTEKON
NOBLILLAKT ONAcHOCTb
anepTypHas anepTypHas
aneprypHas acctosiHve, MM | guadparma paccTosHue, Anacpparmal accToAHME, MM
Anadcbparma, MM P ’ MpM ’ MM orpaHuynBaoLWwan 2 ’
aneprypa, MM
< 302,5 — — — — cm. IEC 60825-1 |cm. IEC 60825-1
=302,5 oo 400 cm. IEC 60825-1 |cm. IEC 60825-1 3.5 35 cm. IEC 60825-1 |cm. IEC 60825-1
=400 po 1 400 cm. |IEC 60825-1 |cm. IEC 60825-1 3.5 35 cm. |IEC 60825-1 |cm. IEC 60825-1
=1400 oo 4 000 |cm. IEC 60825-1 |cm. IEC 60825-1 3.5 14 cm. [EC 60825-1 |cm. IEC 60825-1
=4 000 oo 10° — — — — cm. IEC 60825-1 |cm. IEC 60825-1
= 10° oo 108 —_ — - —_ cm. |[EC 60825-1 |cm. IEC 60825-1

OrpaHuyeHns cxemMbl Knaccudomkaumm paccmoTpeHbl B NyHkTe 3 IEC 60825-1:2014, B kOTOpOM npeanaratTcs cryyau,
korga MoxeT notpeboeaThCA AOMONHUTENBHLIA aHanM3 pyckoB W NpeaynpeaeHus.

I pnmeyaHune — OnucaHua nog 3aronoBkamn «YCrnoBue» B Ka4ecTBe TUMMYHbIX cny4vaesB aHbl TONbKO ANA UH-
cbopmau,um 1 He NpeTeHayT Ha UCKNMIYNTENBHOCTD.

28 OnpepeneHue ycnoBus 2 B aToid Tabnvue cMOOenMpoBaHO Ha OCHOBE YBEMNWYUTENBHOW ONTUKA X7 1 %18 ansa ava-
nasaoHoB anvH eonH ot 302,5 Hvm go 1 400 Hm 1 ot 1 400 HM go 4 000 HM CcoOTBETCTBEHHO. 3TO NPeAcTaBlNeHo anep-
TypHOW guadparmon gunameTpom 3,5 MM Ha pacctoaHuu 35 mm unu 14 MM oT Topua BonokHa. [uameTp anepTypHon
avadgparmel 3,5 MM (a He 7 MM) UCNOMNL3YeTCHA MOTOMY, YTO YBENUYMBAIOLLAA OMTUKA WUCMOonb3oBanack Bbl TOMNbKO B
CUTyauumu, Korga cBeTa A0CTaToYHO, W, TakmM obpa3oM, 3padok ByaeT cyxeH. Tawke cnenyeT obpaTuTe BHUMaHwe Ha
TO, 4T Koraa B BOJIC vcnonb3yoTca MHOTOMOZOBbLIE BOMOKHA C BOMbUMM OUamMeTpoM CepAUeBWHbl, YyYUTbIBAETCA MO-
nasnsowni acpdekT BonbLoro yrnoBoro pasMepa.

4.7.2 MNMpuceoeHue BOIC ypoBHen onacHocTH

a) YposHu onacHoctn 11 1M

Ona onvH BonH meHee 302,5 Hm 1 Bonee 4000 HM, ecnuv YypoBEHb JAOCTYMHOIO U3Ny4YeHus
- meHblWe wnu paseH MUOW knacca 1 gns ycnosus 3, To BONC npuceBansaeTcs ypoBeHb onacHocTh 1.
Ona anud sonH ot 302,5 UM go 4000 HM, ecnv ypoBEHbL SOCTYMHOMO U3MNyYeHus

- MeHblwe unu paeeH NN knacca 1 ansa ycnosus 1, a Taioke 4nNa ycnosun 2 un 3,

Torga BOJIC npucBanBaeTcsa ypoBeHb onacHocth 1;

B NPOTUBHOM ClyyYae, ecrnv YpoBeHb JOCTYMNHOMo U3Ny4YyeHus

bonbwe, yem NMUAOW knacca 1 gnsa ycnoeus 1 nnu ycnosus 2, 1

meHbwe, Yem MUOW knacca 3B gng ycnosusa 1 v ycnoeus 2, n

MeHbWwe unu paeed NWANW knacca 1 ona ycnosus 3,

To BOJIC npuceanBaeTcs ypoBeHb onacHocTu 1M.

Mpumeuvanne 1—TWOWN onpegenero B IEC 60825-1:2014, 3.3.

Mpnmeuvanue 2— Kak npaBuno, 0onycTMMeli ypoBeHb uanyydeHusa 1M npeseiwaet MO knacca 1 nnbo ons
ycnoeusa 1, nubo ana ycnoeus 2. OgHaKo nasepHoe usgenue takke knaccudpuumpyeTca kak 1M, korga makcumansHoe
3HaJYeHUe nanyyeHus npeebiwaet 3HaveHue MO kak ana ycnoeua 1, Tak U Ansa ycnoeus 2.

Mpumevanne 3 — lMpuunHoi npoeepku NMUON knacca 3B aBnaeTcs orpaHM4eHne MakCcMManbHOW MOLHOCTH,
nNpoxoasluen Yyepes onTMYeCKMA Nprbop.
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Ona anwna BonH ot 1200 vm oo 1400 um MNMMUOW knacca 1 gomkHo GbiTh OrpaHUYEHO 3KBUBAMNEHTHON
MOLLHOCTbKO M3nyyeHus, cootTBetcTBytowen MAOY ana Koxu, oLeHMBaeMON C NOMOLLbK anepTypbl AMaMeTpoM
3,5 Mm (cm. D.4.1).

MpumeyvyaHue 4—BollweynomaHyTas npoeepka Ha MY ans Koxu aBnaeTcs 4oNonHUTENbHOW M Bonee CTporon,
yem 3HadeHue NMWOW ana knacca 3B, kak ykasaHo B cHockax d) v f) k Tabnuuam 3 v 4 |EC 60825-1:2014, cooTBETCTBEHHO.

Mpumevyanune 5 — OBocHoBaHWe npegenbHOro 3HaveHusa MNAY Ans KOXWM OCHOBAHO Ha CrNeayrLen CHOocke
B Tabnuuax A.1—A.4 |IEC 60825-1:2014: «B ananasoHe gnuvHbl BonHel oT 1250 go 1400 HM orpaHyMyeHus Ans 3auThbl
ceTyaTKu, NpeacTaeneHHble B Tabnuue, MOryT HEAOCTATOMHO 3alWUTUTE NepeHUe OTAenNsl rmnasza (poroBuLy, pagy»Hyto
o0bonouyky), B CBA3M C HeM cneayeT cobnogaTe OCTOPOKHOCTL. B cnyyae ecnu Bo3aeicTBue He NpeBbilaeT 3Hadvenus MNAY
ansa koxn, becnokouTsCcsa 0 NepegHUX oTaenax rnasa He cnegyet». 3Hadenns MAY ons koxky npyvBedeHsl B Tabnuue A5
IEC 60825-1:2014.

[ns Bcex ANuWH BOMH, Npy ypoBHAX onacHocTu 11 1 M, ypoBeHb JOCTYNHOMO U3Ny4eHusi, onpeaensemMbii
C NOMOLLLIO anepTypbl AnameTpom 3,5 MM, pacnosnoXeHHoM Ha Topue BOMoKHa, He AormKeH npesbiwats MO
knacca 3B.

I pumMmeyaHumne 6 — Bo3moxHO, 4TO na3epHoe mnigenue Knacca 1M ¢ cunbHO pacxoaAanMcH ny4ykoMm MOXXeT
co3gaBatbh 4OCTATOYHO BbICOKWME YPOBHW OCBELLEHHOCTU BONM3W MCTOYHUKA UMK B KOHTAKTE C HUM (HaanMep, TOpUOM
BDJ'IOKHa), TaK YTO BO3MOXXHO NOBPEXOEHNE KOXN.

b) YpoBHu onacHocTtu 2 n 2M

YpoBHM onacHocTy 2 1 2M npuMeHuMbl K gunanasoHy anvH sond ot 400 HM go 700 HM. Ecnn ypoBeHb
OOCTYMHOIo M3ny4YeHns npeBbilIaeT npefenst, Tpebyemble anga knacca 1 n ansa knacca 1M, n

- MeHblwe unu paeeH NMWOW knacca 2 gna ycnosusa 1, a Tarke gnsa ycnosus 2 u ycroeus 3, To BONC
NpPUCBanBaETCA YPOBEHb OMacHOCTY 2.

Ecnu ypoBeHb OOCTYMHOrO M3ny4YeHWs npesBbilaeT npeaensl, Tpebyemble ona knacca 1 u gns knacca
1M, n cocTtaBnsaet

- Bonbwe, vyem MNOWM knacca 2 gns ycnoswst 1 unu ycnoeus 2, 1

- meHbwe, yem NUOW knacca 3B gns ycnoeua 1 1 ycrnoeua 2, u

- mMeHbwe wnu paseH MNWNOW knacca 2 gns ycnoeus 3,

Torga BOJIC npuceavBaetcsl ypoBeHb onacHocTu 2M.

Mpumeyvanumne 7 — Kak npaeuno, ypoBeHb A0CTynHoro nanyvyennsa 2M npeesiwaet MNMAW knacca 2 nnbo ansa
ycnosua 1, nubo ana ycnoeus 2. Tem He MeHee, OH TakKe KnaccuuumpyeTcs Kak ypoBeHb onacHocty 2M, korga oHa
npesbiwaet MNAOW knacca 2 gns ycnosus 1 n ycnosua 2.

MpumeyvaHue 8 — lMNMpuunHoi npoeepku MNOW knacca 3B sBnsieTcs orpaHuyeHne MakCUMarbHOW MOLLHOCTH,
npoxogsilen Yepes onTUYeCKMn Npubop, N UCKMIHYEHNE BLICOKWMX YPOBHEN M3nyYeHus B3N pacxofsaLmMXCs MCTOMHUKOB
VI B KOHTAKTE C HUMMK, YTOObI HE NPUBECTU K NOBPENOEHUIO KOXM.

[Mpw ypoBHAX onacHocTu 2 1 2M JonyCTUMBIA YPOBEHb U3MYyYeHWs, onpedensemMslil ¢ MOMOLLLK anep-
TYpbl AnaMeTpom 3,5 MM, pacnonoXeHHON Ha KOHYMKe BONOKHA, He gorkeH npesblwarts MWW knacca 3B.

I pumMmevyaHune 9 — Bo3amMoXHO, 4TO na3epHoe U3aenne Kracca 2M ¢ cunbHo pacxogdawmMmca nyvyomMm MOXeT
Co3faBatbh OOCTATOYHO BbICOKME YDOBHW M3Ny4YeHWUA BOGNM3M NCTOYHMKA UMNWN B KOHTaKTE C HAM (Hanpmmep, HaKOHE4YHUNKOM
BDJ'IDI{Ha), TaK YTO BO3MOXXHO NOBPEXOEHNE KOXN.

C) YposeHb onacHocTtu 3R

Ons anud BonH meHee 302,5 Hv 1 Bonee unu paeBHbix 4 000 HM, ecnn ypoBEHb OOCTYMHOIO M3Ny4YeHUs
Ons ycrioeus 3

- MeHblUe unu paeeH MO knacca 3R, n

- npesbiwaet MO knacca 1, Torga BOJIC npucBanBaetcsa ypoBeHb onacHocTh 3R.

Onga anvH BonH, npeebiwanwmx unu paeHsix 302,5 HM 1 meHee 4 000 HM, ecnu ypoBEHb AOCTYMNHOIO
N3rny4yeHus

- MeHblWe unu paeed MNMNMOW knacca 3R gns ycnoeua 1, a Takke And ycrnosus 2 1 ycrnoBud 3, 1

- npesbiwaet MO onga knacca 1 1 knacca 2 gns ycnoeus 3,

Torga BOJNC npuceavBaeTcs ypoBeHb onacHocTh 3R.

Ons gonud BonH ot 1 200 Hm go 1 400 um MO knacca 3R gomkHo BbiTe orpaHUYeHO IKBUBANEHTHOMN
MOLLHOCTbIO M3NYYEHNs, COOTBETCTBYIOLLEN NATUKpaTHOMY 3HadveHuto MOY ans Koxu, oueHnBaeMoMmy c no-
MOLLbIO anepTypbl AuameTpoM 3,5 MMm.
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MpumeyvaHnune 10 — BollweynoMsaHyTas NpoBepka NATUKpaTHOroO npesbilwernsa MNAY ana koxu asnsetca go-
nonHuTeNsHoW 1 Gonee ctporow, Yem nposepka Ha MNMWOW knacca 3B, ykazaHHaa B cHockax d) u c) k Tabnuuam 6 u 7
|IEC 60825-1:2014, cOOTBETCTBEHHO.

MpumeyaHne 11 —Cm. D4,

[lna Bcex oNWH BOMH, Npu ypoBHe onacHocTh 3R, ypoBeHb AOCTYMHOIO M3ny4YeHus onpeaenseTcs ¢ no-
MOLLIbIO anepTypbl AuaMeTpom 3,5 MM, pacnonoXeHHOW Ha TopLue BOMNMOKHA, U He JormKeH npesbiwarts MO
knacca 3B.

d) YpoBeHb onacHocTu 3B

Ona onuH BonH meHee 302,5 Hm u Bonee unu paeHbix 4000 HM, ecn ypoBEHb AOCTYMHOIO N3My4YeHus
npu ycriosuu 3

- mMeHbLe unu paeeH MNUOW knacca 3B n

- npeebiwaet MNAAON knacca 3R,

Torga BOJC npucBanBaeTcsa ypoBeHb onacHocTh 3B.

Ona onud BonH, npesbiwarowmnx unm pasHblx 302,5 HM 1 meHee 4 000 HM, ecny YpoBeHb OOCTYMHOMO
M3nyyeHns

- MeHblue unu paeeH NWAOW knacca 3B gna ycnoeusa 1, u ycrnoeua 2, n ycnosust 3, v

- npesbiwaet MOV gna knacca 3R npu ycnosuu 1 nnu npu ycnoBuum 2, Unn npu ycrosun 3, 1

- npesbiwaet NMWUAOW ona knacca 1 v knacca 2 npu ycnosum 3,

Torga BOJC npucBavBaeTcsa ypoBeHb onacHocTy 3B.

[na Bcex ANWH BOMH, OTHOCSLLMXCS K YPOBHAM onacHocTU 3B, ypoBeHb OOCTYMHOrO M3NyYeHus, onpe-
OEensemMbll C NOMOLbLK anepTypbl AMaMeTpoM 3,5 MM, pacrnonoXeHHON Ha TopLe BOMNOKHA, He JOMKEH npe-
BbiwaTtb MOV knacca 3B.

e) YpoBeHb onacHocTu 4

Ecnv nonHblv ypoBeHb OCTYMHOMO M3My4eHns ¢ TopLa BONOKHa (MY M3MEPEHHbIW C MOMOLLbIO anepTy-
pbl AMaMeTpom 3,5 MM, pacrnonoxeHHoW Ha Topue BonokHa) npesbiwaeT MWOW gna knacca 3B, BOJC npw-
CBaWBaeTCsl YPOBEHb OMacHOCTU 4.

4.7.3 JononHuTenbHble TpebOBaHWA, NPMMEHUMbIE KO BCEM YPOBHAM ONacHOCTHU

JomxHa BbiTh NpOBEOEHa OLleHKa YPOBHA OMacHOCTU C aBTOMAaTMYECKUM NOHWKEHUWeM MOLLHOCTH 1 Be3
Hero:

- yepes 1 ¢c nocne 0OOCHOBAHHO MPOrHO3MpPyeMoro cobbiTua (HanpuMep, oGpbiBa BONOKHA) ANA Heorpa-
HWYEHHBIX 30H, eCny TONbKO n3MepeHne B bonee no3gHee BpeMA He NpvBedeT K bonbliemMy BO3AENCTBUIO;

- yepe3 3 c nocrne o60CHOBaAHHO MPOrHO3MPYeMaro coBblITUS B 30HaxX C OFPaHWYEHHBLIM AOCTYMNOM U
KOHTPOMMPYEMbIX 30HAX, €CMNW TONMbKO M3MepeHue B Bonee nosgHee Bpems He npyeedeTt K Bonbluemy BoO3-
OENCTBUIO.

B cny4yae, Korga TpygHO NMpoBeECTU NPsSIMbIE U3MEPEeHUs, AOMYCTUMO AenaTb OUEHKY YPOBHS ONacHOCTU
Ha OCHOBe pac4eToB. Hanpumep, 3Has MOLHOCTL Nasepa unv ycunutens u ocrnabneHne B ONTOBOMOKHE MOX-
HO OLEHWUTb ONAaCHOCTb B NMOOOM KOHKPETHOM MecTe.

Ona BONC ¢ aBTomaTM4eCcKMM MOHWXKEHWEM MOLLHOCTM YPOBEHb onacHocTu DyaeT onpegensatbcsa 4o-
CTYMHBIM U3Ny4YeHUEeM (MMMYNbCHBIM UIM HEMPEPLIBHLIM) MO UCTEYEHWM YKa3aHHOTO Bhille MHTepBana Bpe-
MeHu (1 ¢ 4nA HeorpaHWYEeHHbIX 30H, 3 C NS 30H C OrPaHMYEHHbIM OCTYNOM WU KOHTPONMMpYeMbIX 30H). Kpome
TOro, AOMKHO ObITh BbINONHEHO TpebGosaHwe MAOY, nanoxeHHoe B 4.7 4.

MpumeyaHue 1— YpoBeHb BO3OENCTBUA ONpeaensaeTca B 30He, Tae MOXHO 0DOCHOBaHHO NpeanonoXuTh, YTo
YenoBeK MOXET NOABEPrHYTLCA BO3ASUCTBUIO M3NyYeHus, ncxogsawero ot BOJIC. Ecnu BOJIC BkntovaeT cuctemy AlMNM,
YPOBEHb BO3AEWCTBUS MNOOAEPKMBAETCA HA YPOBHE, KOTOPLIW HE npeBbilwaeT 3HadeHuve MY, koTopoe B oaHHOM cryyae
onpegensieTcd ¢ y4eTOM BpeMeHu nonHoro cpabateiBaHus cuctemMsl AlM, kak ykazaHo B 4.7.4.

MpumeyaHue 2—Bo MHOMMX CTpaHax HaUMOHarnbHbLIM 3aKOHO4ATENLCTBOM NPedyCMOTPEeHbI Mepbl Mo 3aLuuTe
rra3 1 KOXuW nepcoHana Ha paboyemM mecTe M HaceneHus B LenoM. 3Tu obszaTenbHble Mo 3aKoHY HauWoHamnbHble HOPMbI
OOMyCTUMOro BO3AEWCTBMA MOrYT OTNMYaTeca U Nnepeonpenenats [0Y, npuBeaerHsle B npunoxeHun A IEC 60825-1:2014.

4.7.4 TpeboBaHUA K KpaTKOBpPeMeHHOMY AOCTYNMHOMY BO34eACTBUIO NpU ucnonb3oBaHuu AMNM

BOJNIC wcnone3syeT yHKUMK aBTOMAaTUYECKOTro MOHWXKEHWS MOLLHOCTM NS COOTBETCTBUS Npefenam
YPOBHS OMACHOCTU HWXEe TOro, KoTopblA 6bin Bbl NpUCBOEH, ecnu Bl OYHKLMA aBTOMaTUYECKOTO MOHUXKEHWS
MOLLHOCTK OTCyTCTBOBarna. B TeueHne mMakcumManksHOro NpoMexyTka BpeMeHU A0 OOCTUXeHUs bonee HU3KO-
r0 YPOBHS OMAacHOCTW, yKasaHHoro B 4.7.1, KoTopbli cocTaenseT He bonee 1 ¢ Ans 30H C HEOTPaHUYEHHbBIM
JocTynom, He Gonee 3 ¢ ANS 30H C OrpaHWYEeHHbIM AOCTYMOM WM KOHTPONMMPYEMbIX 30H, 00y4YeHHOCTb UMK
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aHepreTnyeckasi 3KCNo3nLMs He OOIKHbI MPeBbIWaTh NPeAENnoB BO3AEACTBUA Ha rMasa Unu KoXy (3KBUBaneHT
MOY ons rmas u Koxu), B COOTBETCTBUKM C BpemeHeM cpabatbiaHms AlNM. [Ins 30H ¢ HeorpaHu4eHHbIM/orpa-
HWYEHHbIM OOCTYMNOM W KOHTPOMNMPYEMBIX 30H PAcCTOSHUA 3MEPEHUs1 COCTaBMNSAT, cooTBeTCTBEHHO, 100 MM
n 250 MM Tonbko ansa 4.7 .4.

Mpumeuvyanue 1 — Ecnu Bpema cpabateiBaHua AMNM npeBbiwaeTt 1 ¢ Ana HeorpaHWYEHHBIX 30H Unu 3 ¢ Anga
OrpaHW4eHHbIX/KOHTPONMPYEMBIX 30H, TO BhlleykasaHHble oueHkm MY npoBogatcs ans BpemeHu Bo3geictena 1 ¢ ans
HeorpaHWYeHHbIX 30H UK 3 C ANA OrPpaHUYEHHBIX/KOHTPOMUPYEMbIX 30H.

MpumeyvyaHue 2—Cm. Takke D.7.

4.7.5 YcnoBuAa npoBedeHUs UCNbITAHUA U OLLEHOK

WcnblTaHua v oLeHKM OOMKHbl MPOBOAMTLCS MpKM OBOCHOBAHHO MPOTrHO3MPYEMBIX HEWUCNPaBHOCTAX.
B HekoTopbix crnoxHbix BONC (Hanpumep, rae BbIXOOHbLIE ONTUHECKWE XapakTepWMCTUKN 3aBUCAT OT LienocT-
HOCTW APYrMX KOMMOHEHTOB, CXEMOTEXHUKWA W NMPOrpaMmMHOro obecnedveHusi) npu HeobxoguMocT MOTYT UC-
nonb3oBaThCA Apyrue 060CHOBaHHbIE METOAb! OLEHKM onacHocTu/6e3onacHocTu (cM. npunoxeHue C).

OpHako HEUCNPaBHOCTH, KOTOPbLIE NPUBOASAT K BbIXOAY U3NyYeHUs, MPeBbIaLWero 3agaHHblil YpoBeHb
ONacHoOCTU, He 0ba3aTenbHO yYUThIBATh, €Cu:

- 3TO HEWUCMNPABHOCTL, OTHOCALLASACH TOMBKO K OrPaHUYeHHOMY Nepuoay BpeMeHu, B Te4EeHUe KOTOpPOro
YPOBEHb U3MNy4YeHMA MOXKET NPeBbIWaTh 3a4aHHbIA YPOBEHb ONACHOCTU; U

- HEeT BO3MOXHOCTM 0060CHOBaHHO NpefBUAETb, YTO AOCTYN YEnoBeKa K M3MyYeHWo NpoM3oUaeT 40 TOro,
Kak nMHKA ByoeT BbiBeAeHa 13 aKkcnnyaTtauuu.

MpumeyvyaHue — lpu NpUMeHeHUU cooTBETCTBYOLWEro TpeboBaHua MNAOY B 4.7 B OTHOLIEHUN Ma3epHOro ny4ka
BbIXOASALLErO, HanpUMep 13 CNOMaHHOro KOHLE ONTOBOMNOKHA UMW PA30MKHYTOrO KOHHEKTOpA, BaXKHbl ABa BOMPOCA:

a) MoxHo nn 060CHOBaHHO NPEANONOKUTE, YTO Na3epHbIA NyYOK MOXET NONAcTb B rMasa Yenoseka?

b) MoxHo N1 060CHOBAHHO NPeanoNoOXUTL, YTO Na3epHbIA MYyYOK MOXET NonacTb Ha KOXY Yernoseka?

Mpw onpegeneHnn o60CHOBAHHOCTU NMPOrHO3MPYEMOrO COBLITUA YYUTEIBAETCA (PU3M4EeCcKoe NONOKEeHWE TOYKU Bbl-
X0Aa NasepHoro ny4yka (anepTypkl), pacCToAHUE MeXAy anepTypoi 1 rMas3oM Unu KoXKeR, a Takke Bpems, Heobxodumoe
AlNMM ona cHuKeHWsA BO3AeNCTBUA A0 YPOBHSA, Tpebyemoro 4.9.

,D,E}KE ecnu BO3JeNCTBUE Ha He3allWleHHbIe rmasa unu KOXY 0B0OCHOBaHHO He npeaeuanTcAd, nOMMUMO
3TOro cnenyet y4uTblBaTb BO3SMOXHOCTE BO3HUKHOBEHWA NMoOXapa.

4.8 ABTOMaTM4yecKoe NoHWXeHue mowHocTu (AMM)

4.8.1 O6WMe nonoxeHUn

Ecnu BOJIC ncnoneayet cyHkuuto AMM ons gocTukeHusa TpebyeMoro ypoBHSA oNacHOCTU, TO hyHKUMWA
nepesanycka 4omkHa paboTaTbe B COOTBETCTBUM C OFPAHUYEHUAMU, KOTOpLIE onucaHbl B 4.8.2, 4.8.3 unn 4.8.4,
B 3@aBMCMMOCTU OT ux npumMeHuMocTu. Kpome Toro, ANM gom«Ho BbiTh CNPOEKTMPOBaHO Taknm obpasom, 4To-
Bbl UMETb AOCTAaTOYHbIA YPOBEHb HAZEXKHOCTN.

Mpumevanne 1— lNpumepkl pacieTta HagexHocTu cuctem AlMM npueeneHsl B D.5.
[MMpumevaHue 2— MHTepBan nepezanycka, ONMCaHHBLIA B CEQYOLUX CUTYaLMAX, 3aBUCUT OT ONTMHBI BOJTHbI.
Mpumevanune 33— [ng nonydyeHua gononHuTensHoW nHdopmauumn o6 ANM cm. ITU-T G.664 [1].

4.8.2 ABTOMaTU4YeCKUW nepezanyck

B cnyuae, korga nepesanyck MHULMWPYETCS aBTOMaTUYECKU, BpEMEHHLIE UHTEpBarbl M MOLWHOCTL 13-
Ny4deHWs B Npolecce nepesanycka orpaHWYnBatTCa Tak, YTobbl HE NpPeBbILaTh YPOBEHb ONACHOCTU, MPUCBO-
EHHbI Kaxaon goctynHon 3oHe BOJIC.

4.8.3 PyuyHoW nepe3anyck c rapaHTUpOBaHHON LEeNOCTHOCTbIO

B cnyuae, korga nepesanyck MHULMUPYETCA BPYYHYH M LLIENOCTHOCTL NMUHUKA CBA3W rapaHTupyeTcsa aa-
MWHUCTPaTUBHLIMU CPEACTBAMU KOHTPOMS UNKU APYTMMW cpeacTBaMu, BpeMs Npollecca nepesanycka u Mol -
HOCTb U3NYyYEeHUs He OrpaHUYeHsbl.

[MpumevyaHmne — lockonbKy B 3TOM Criydae BpemMs NpoLecca nepesanycka v MOLWHOCTb M3MNYYEHUA HE orpaHu-
YeHbl, aMWHUCTpaTUBHbIE UMW APYTrMe CpeaCcTBa KOHTPOMSA AOMKHb! OyayT yYUTeIBaTL NOBbILLIEHWE PUCKA BO3HWKHOBEHWS
Kakux-nubo HOBbIX ONacHoOcTel (HanpuMmep noxapa). BaxHo, 4Tobbl 3TW AOMONHUTENLHBIE CPeacTBa KOHTPoNS Obinu 3a-
AOKYMEHTUPOBaHbBI B COOTBETCTBYIOLLMX MHCTPYKLMAX MO 0BCNyKMBAHUIO.

B gokyMeHTauum M3roToBUTENS OOMKHO BbITh YKa3aHO, YTO agMUHUCTPATUBHbLIA KOHTPONb (MNu Apyrue
cpencTea) QOMKHbBl yYUTEIBATE, YTO BO BPEMSA NpoLeaypbl nepesanycka MoxeT ObiTe NPeBbILEH YCTaHOBNEH-
HbI YPOBEHL ONacHOCTW B NMoboi JOCTYMHON 30HE.
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4.8.4 Py4yHon nepe3anyck 6e3 rapaHTMpPOBaHHOW LEeNOCTHOCTHU

B cnyyae, korga nepesanyck MHULMUPYETCS BPYYHYIO W LEMOCTHOCTb JIMHWMM CBSA3WM HE rapaHTupoBaHa,
BpeMs npolecca nepesanycka U MOLWHOCTb ONTUYECKOro M3MYyYeHUs OOMKHbI ObITh OrpaHuyeHsl Tak, YTobbl
He MpeBbLILATL YPOBEHL OMACHOCTW, MPUCBOEHHLIW KaX Q0N OOCTYMNHOW 30HE CUCTEMBI.

4.8.5 OTkno4veHue AMM

Ecnwn nepesarpy3ka nuHUKM, MHMLMMPOBAHHASA BPYYHYH, BPEMEHHO oTkmodaeT AlNM, cuctema gomkHa
ykasatb, 4To AlNM HepaboTocnocobHO Ha Bpems nepesarpy3sku, 4Tobbl 3KCNNyaTUpyLLas opraHn3aums Mor-
na NpUHSATbL COOTBETCTBYIOWME Mepbl besonacHocT. Ecnv 3TW ycnoBusa He cobriofeHbl, ypoBeHb ONacHOCTH
JOMKeH BbITb NPUCBOEH B COOTBETCTBUU C YPOBHEM OMNTUYECKOM MOLLHOCTW NepefaBaemMoro curHana, npeg-
nonaras, 4to AlM He ucnonb3ayeTcs.

OtknmoyeHne mexanuama AlNM He gonyckaeTcs ons nepegawLMx MowHocTen knaccoB 3B u 4, 6es
cobnaeHUs1 BCEX HUXENEPEUNCIEHHBIX YCITOBUIA:

a) oTKN4YeHue HeobxoaMMOo TOMbKO B pefkux cnyvasax npu yctaHoBke n obenyxueadumm BONC;

b) oTkntoveHne BO3IMOXKHO TONBKO C MOMOLLBID HAOEXHEBIX MPOrPaMMHbIX KOMaH4 U CUCTEMbl PYYHON
BNOKMPOBKK.

I'Ipumeanwe 1 — lo BONpocaM HadeXHOCTW nporpammHoOro obecneyeHua cm. Cepuo CTaHOapToB
IEC 61508 [8];

C) ecnu OoTKMNOYEeHWE NPOU3BOAUTCS C MOMOLLBI MPOrpaMMHBIX KOMaHA, TO B TAaKoe nporpaMmHoe obe-
cne4yeHue BCTpoeHa cucTema besonacHoCTW, NpeaoTepallatLlas HenpegHaMmepeHHoe OTKIIoYEHUe MexaHm3-
ma AlM;

d) nporpammHoe obecnevyeHue COOepXWUT nNpedynpexpgarlmnn nHagvkatop o Tom, 4to AlMNM Byget oT-
KMno4eHo, ecnu npoueaypa byaoet NpooonkeHa;

e) npopommKkeHwne paboTbl Nnepegatowmnx gaHHble BOJIC ¢ otkntoveHHbIM AMNM gomkHo ObiTb oCTaHOBE-
HO MOAXO4ALMMM MHXEHEePHbIMKA CpeacTBaMu.

n punMedyaHune 2— ﬂpMMepOM «nogxopAlero TexHM4YecKoro cpeacrea» ABNAETCA CUCTeMa ynpaBneHUA, KOTo-
pasa aBTOMaTu4yeCck NOBTOPHO BKIKOYAET ATM kak MOxHO CKopee no UCTevYeHUn nHTepBana BpeMeHW, JOCTaToO4YHOro ang
BbINONHEeHWA 3agadk, KOTopad Npueena K nepeoHa4anbHOMY OTKNHOYEHWIO AlM;

f) BKMOYEHWe B QOKYMEHTALMIO COOTBETCTBYHLLMX UHCTPYKLMIA No Be3onacHoMy MCNonb3oBaHuio obo-
py4ooBaHWs C OTKITOHYEHHbIM AlNM;

g) otknioveHue AlNM HaBcerga HeBo3aMOoxHO — AlM aBTOMaTUYeCKM BKINHOYAETCA MOBTOPHO [CM. Takke
npvmMevaHue B 4.8.5 e)];

h) otkntovyeHne ANM BO3MOXKHO TOMBKO C MOMOLLBLK OEACTBUIA, NPEANPUHATBLIX JIOKanbHO Ha nepega-
wem obopynoBaHuu (1. €. yaaneHHoe oTknodeHue AlNM obbIMHO HE OONYyCKAaeTcs), 33 UCKMIYEeHUEM CnyYaeB
NPSIMOI CBAA3M C NULAaMK (BO3MOXHO, B yAaneHHbIX MecTax), KOTOpble MOTYT MOOBEPrHYTLCSA BO3AEWCTBUIO
©onee BLICOKMX YPOBHEN U3Ny4YeHus, Yem A0 oTknoveHusa ATTM.

MpumedvyaHune 3 — Cucrtemsl Ha ocHoBe 3dpchekTa BKP 0ObIYHO M3ny4vaoT 6oMbLlyH MOLLHOCTE CO CTOPOHBI
NPUEMHOTO NYHKTa;

i) yeTkoe M HeOBYCMbICNIEHHOE NpeaynpexaeHne otobpaxaeTcs HenpepbiBHO, Noka AlM octaeTtcs oT1-
KNIOYEHHBIM;

j) BOJIC BbicOKO MOLWHOCTK C OTKNK4YeHHbIM AINM nepesarpyxatTcs TONbKO NOCPEACTBOM PYYHOrO
3anycka unu nepesanycka.

O6wenpr3HaHo, YTO CUCTEMbI NEPeaYvn AaHHbIX Ha Borbline paccTosHUA 0ObIYHO MCNOMb3YIOT BbICO-
K1ne MOLLHOCTWM AnsA obecnevyeHWs HeNMpepbIBHOCTW Nepefadvun. Takum obpasom, paspellaeTcs UCMnomnbL3oBaTh
BbICOKME MOLLHOCTU (Kracc 4) npy nepBoHa4YanbHOM 3anycke CMCTeMbl, NPU YCIOBUMW, HYTO 3TO BbIMNOMNHAETCS
0by4YeHHbIM NeEpPCOHAaNoM B ONpefleNeHHbIX YCIOBUSX.

Ynpaenswwasa (agMUHUCTPATMBHAA) OpraHu3auusl JormKHa NpUNoxXnTb ycunusa gna obecneveHus ue-
noctHocty BOJIC [Hanpumep, npoBepka LenoCTHOCTA METOAOM ONTUYECKOW pednekToMeTpun BO BPEMEHHONR
obnactun (OTDR)] n ana obecneveHus Toro, 4ToObLI NEpPCOHan He NogBeprancs Bo34eNCcTBUIO U3MyYeHNUs Knac-
ca 3B unu 4. 370 TaKkKe MOXET BbITh CAENAHO C NOMOLLLI CTPOroro aAMWHUCTPATUBHOIO KOHTPONS.

3a ucKkno4eHnem criyvyaeB, Korda SiBHO YKas3aHO MHOe, HacTosALWMIA CTaHa4apT He paspeluaeT 3KcnyaTa-
uwto BOJC, ecnv gocTymnHbIE 30HbI B 3TON CUCTEME OTHOCATCSH K YPOBHIO ONAcHOCTU 4.
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Mpumeyvyanme 4 — Ecnu MOWHOCTb NepefaTynka, yCUnuTensa M Tak ganee cooTBeTCTBYET knaccy 4 n AlNM
Obino 6bl OTKIYEHO, TO B pesynerate bbinn Bbl 4OCTYNHbLI 30HLI, paboTalLlme Ha ypoBHE onacHocTu 4. TeM He MeHee,
vHorga Heobxoaumo oTkniodate AlNM B onpeaeneHHbIX YCNoBMsAX, HO 3TW YCIOBMSA JOMKHbLI TLWATENBHO KOHTPONMPOBAaThL-
cA U BbITb OrpaHMYEHbI Mo BPEMEHM, TaK YTOBLI BEPOATHOCTL BO3AEWCTBUA U3Ny4YeHus knacca 4 Gbina o4eHb mana.

Mpumevanune 5— OguHyac — 3To NoAxoasLiee Bpems, no ncredeHun kotoporo ANM noBTopHO BKMNoYaeTcs
BPYYHYIO UMW aBTOMAaTUYECKN.

4.9 TDEGOBaHHﬂ K YPOBHHK ONAaCHOCTKU B 3aBUCUMOCTH OT TUNa 30HbI pa3MelleHNnA

4.9.1 O6wWwmMe NnonoxeHUs
Tpebyembllii ypoBEHb ONACHOCTU JOMKEH ObiThb OnpeaeneH Ans KaXgoi OOCTYMHOW 30HbLI B Npegenax
BOJIC.

MpumeyvyaHne 1— D70 BKAOYAET OOCTYN K ONTUYECKMM BOMOKHaM, KOTOpbIe MOIYT ObiTb NOBPEXAEHbI.

MpumevaHune 2— HacToawuin ctaHgapT NPUMEHUM K 3KCnyatauum 1 TexHudeckomy obenyxmsaHuio BOJIC.
Ecnuv B NUHMAX MCMONb3YHTCA YPOBHU MOLLHOCTK Nepedayn, B HopMarbHbIX YCNOBUAX NPeBbILakilLMe A0NYCTUMBIR Ypo-
BEHb OMAaCHOCTW AN KOHKPETHOro TMNa 30HbI pasmeLleHns, hakTU4ecKuii YypoBeHb ONacHOCTY OnpeaendeTcs ¢ UCnonsL30-
BaHWEM CUCTEM 3aLUWThbl, TAKUX KaK aBTOMATU4ECKOE NMOHMKEeHNE MOLLHOCTM.

B tabnuue 5 npueeneHa ceogHas nHdopMaumMa o TMnax 30Hbl paaMelleHmns B BOJIC.
4.9.2 30HbI C HEOrPaHUYEHHbIM 4OCTYNOM
B 30He c HeorpaHW4eHHbLIM 4OCTYNOM YPOBEHbL OMAacHOCTU AormKeH cocTtaenAaTte 1, 1M, 2 unn 2M.

Mpumevyanne — EcnunpuMmeHsaeMbli npeden ypoBHA onacHocTk 1M npeBbIlIaeT Npeaen ypoBHA 0NacHOCT 2
M MeHbLUE Npefena ypoBHa onacHocTv 3B, npMceanBaeTca ypoBeHb onacHocT 1M [cM. onpefeneHne ypoBHS ONacHOCTH
1M B 4.7.2 a)].

4.9.3 30HbI C OrpaHUYeHHbLIM JOCTYNOM
B 30He c orpaHW4YeHHbIM JOCTYNOM YPOBEHb ONacHOCTU gomkeH coctaenate 1, 1M, 2, 2M vnu 3R.

Mpumevyanne 1 — Ecnn npuMmeHseMbln npegen ypoBHSA onacHocth 1M unv 2M npeBbilwaeT npegen ypoBHA
onacHocTu 3R 1 mMeHble npegena ypoBHA onacHocTu 3B, npuceBamBaeTcs ypoBeHb onacHocty 1M vnmn 2M cooteetcT-
BEHHO [cM. onpeaeneHus ypoBHel onacHoctv 1M 1 2M B 4.7.2 a) n b) cooTBeTCTBEHHO].

MpumeyvyaHune 2 — Ecnu npumeHsembld Npegen YpoBHSA onacHocTM 1M nmpeBbllaeT npegen YpOBHSA onac-
HOCTM 2 1 MeHblUe npefena ypoBHA onacHoctu 3B, npucBamBaeTca ypoBeHb onacHocty 1M [cm. onpegeneHue ypoeHs
onacHoctu 1M B 4.7.2 a)].

4.9.4 KoHTponupyembie 30HbI
B KoHTpOnvpyemMoil 30He JOCTYMHLIA YPOBEHb OMAcHOCTM JofmkeH cocTaenaTte 1, 1M, 2, 2M, 3R wnn 3B.

Tabnuua 5— Kpatkoe nanoxeHve TpeboBaHuii kK TMNam 30H pasMmeleHnsa Ha BOIC

YpoBeHb Tun 30HbLI pasMeLleHus
QRAGHAATY C HEOTPAHUYEHHBIM JOCTYNOM C OrpaHU4eHHLIM JOCTYNOM KOHTpoNuUpyemasi
1 Het TpeboBaHuin HeT Tpe6GoBaHuMi HeT TpeboBaHui
1M YpoBeHe onacHocTv 1 onsa Beixod- | OTukeTkn unu mapkupoBka He Tpeby- | HeT TpeboBanui
HOW MOLUHOCTWM M3 KOHHEKTOPOB, | lOTCH, ecnv BbixOAHAaA MOLLIHOCTb W3
KOTOpLIE MOTYT BbITb OTKPLITHI KO- | KOHHEKTOPOB, KOTOpble MOryT B6bITh
HEeYHbIM Monb3oBaTenem?). OTKPbITHI KOHEYHBIM MOorb30BaTenem,
OTUKETKM WM  MapkuMpoBKa He | COOTBETCTBYET YPOBHIO onacHocTu 1.
TpebytotcsP) Ecnn BbIxogHas MOLLHOCTL COOTBET-
CTBYET YPOBHIO onacHoctn 1M, To Tpe-
Byetca HaHeceHne mapkuposkub)
2 OTuKeTkM 1N mapkuposkab) 3TuKeTKM M1 Mapkuposkab) OTUKETKA MMM MapKku-
poBkaP®)
2M ATukeTkn unn mapkupoekab) u ypo- | 3tmkeTkn unmn mapxkuposkab) OTUKETKM WUNKW  MapKn-
BEeHb OMAcHOCTM 2 OT koHHeKTopa?) poska®)
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OkoHYyaHue mabnuukl 5

YpoBEHS Tun 30HbI paamelLeHns
DNSCHAETIA C HeorpadHn4eHHbIM OCTYNoOMm C OrpaHU4eHHbIM OOCTYNOM KOHTpONUpyemas
3R He ponyckaetcs®) OTuKeTKM unyM mapkuposka® u ypo- | TkeTkm wnm  mapku-
BeHb onacHoct 1M wrm 2M ot | poskaP) n yposeHs onac-
KoHHekTopad) Hocth 1M wnm 2M ot
KOHHekTOpa?)
3B He ponyckaetcs©) He ponyckaetcsi©) OTUKETKM WMNK  MapKu-
poskal) n ypoBeHs onac-
Hoctw 1M wrm 2M ot
KOHHekTopa?)
4 He ponyckaetcs®© He ponyckaetcs®) He ponyckaetcsi®)
a) Cm. 4.4.
b) Cm. 4.5.
©) B tex cnyyasx, koraa 8 BOJC vcnonb3ytoTes oB6biMHbIE YPOBHN MOLHOCTU Nepefaqn, B HOpManbHbIX YCNOBUSAX
MpeBbILAKLLME OOMYCTUMbIA YPOBEHL OMACHOCTY AR KOHKPETHOIO TWMNa 30HbI paamelleHns (cm. 4.9), ana onpegene-
HWUA HaKTUYECKOro YPOBHA OMACHOCTU MOTYT MCMOMb30BaTbCA CUCTEMBI 3aLLMThI, TAKME Kak aBTOMaTUYeCKOe MOHUKe-
HWE MOLLHOCTW.
Cm.4.72n4.8.
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MpunoxeHune A
(cnpaBo4Hoe)

OBocHoBaHKe

BeaonacHocTk nazepHbix n3genui, knaccudukauus obopyaosaHus, TpeboBaHus 1 pyKOBOACTBO Nonb3oBaTens onu-
caHbl B IEC 60825-1 n IEC TR 60825-14 [9]. IEC 60825-1 B nepByto o4epenb NpeaHasHa4vyeH aAns aBTOHOMHbIX YCTPOWCTB,
HaxogsLwmxca rnod adeKkTUBHBIM NoKanbHbIM KoHTporemM. BOJC byget 6eaonacHa npy HopMarbHbBIX YCNoBUAX paboTsl,
MOCKOMbKY OMTUYECKoe M3MNy4YeHWe MOMHOCTBI0 M30MMPOoBaHO NpW npegnonaraemMoin akcnnyaraumu. OgHako us-3a npo-
TsKeHHoro xapaktepa BOJC (rge onTudeckas MOLLHOCTE NPW onpefeneHHbIX YCroBusaX MoXeT ObiTb JOCTYNHA 33 MHOTO
KMMOMETPOB OT UCTOYHWMKA OMTUYECKOTO M3NYyYeHUs) HeoBXoaMMble Mepbl NPEAOCTOPOXKHOCTM ANs MUHUMU3aLUW OnacHo-
cTW ByayT OTNMYaTLCA OT TEX, KOTOPLIE NPUMEHSIOTCH ANA NaszepHbIX UCTOYHUKOB, HAX0OALWMXCA N04 MECTHEIM KOHTPONEM
onepaTopa. MHorne BOJNC cogep:kaTt cBeToguogbl, KOTOpble UCKNoYeHb! U3 cihepbl npumeHeHns |EC 60825-1.

MoTeHumaneHas onacHocTe BOJIC 3aBMCUT OT BEPOATHOCTU NOBPEXOAEHWS 3aLUMTHBIX KOXYXOB (HanpuMmep, oTco-
E0VWHEHWE OMTUYECKOrO KOHHEKTOpa MNn 0BpbIB ONTOBONOKOHHOMO kabens) u oT xapakTepa OnTUYECcKOro U3Ny4YeHus], Ko-
TOPOE BNOCMEACTBMWN MOXET CTaTk AOCTYMHbIM. TexHudeckve TpeboBaHWa M Mepbl NPedoCcTOPOXHOCTU Nonb3oBaTens,
HeobxoduMble 0N MMHUMK3ALMW ONacHOCTU, YKa3aHbl B HACTOSALWEM CTaHgapTe.

Kaxxgoin poctynHoi 3oHe B BOJIC akcnnyatvpyrowas opraHn3aunsl nu ee npeactaBUTeNb NPUCBaMBaeT YPOBEHb
ONacHOCTK, KOTOPLIA AaeT NpefacTaBneHne o NoTEeHUManbHOMW ONacHOCTW, ECNN ONTUYECKOe U3NyYeHne CTaHOBWUTCH O0-
CTYMHbLIM. YPOBHM ONACHOCTW ON1caHbl aHanorn4yHo npoueaype knaccudgukaumu B IEC 60825-1 kak ypoBHM onacHOCTU
1—4. B BOMOKOHHO-ONTUYECKUX MPpUMEHEHUSX Npedernbl ypoBHeW onacHocty 1M n 2M yacTo Bbile npegena ypoBHSA
onacHocTu 3R, HO MeHbLUEe Npeaena ypoBHs onacHocTy 3B. [1na Takux npuMeHeHWi ypoBeHb onacHocT 3R He gonyctum.

B Tex cnyvasx, Korga aKcnnyaTUpyOLLME OpraHu3alny 3aknoyarT AoroBop cybnoapsaa Ha ycTaHoBKY, SKcnnya-
Tauuo Un TexHnyeckoe obenyxueaHve BOJIC, oHM JOMKHBI ONpedennTe OTBETCTBEHHOCTL 3a NasepHyto 6e3onacHoCTb.

Takum obpa3zom, 0CHOBHbIe paanunyna mexay IEC 60825-1 1 HacToALWMM CTaHAapTOM 3aKNKYaKTCA B CNeayloLeMm:

- BOMNC He pgomiHbl kKnaccudpmumpoBaTbca B cooTBeTcTBUM ¢ TpeboBaHuammn |IEC 60825-1. 31o cBA3aHo ¢ TeMm,
YTO NpW NpeanonaraeMon 3KCINyaTauun ONTUYECKoe M3MyYeHUe NOMHOCTLI M30MUPOBAHO, ¥ MOXHO YTBEPXKAATL, YTO,
cTporasa uHTepnpetauua IEC 60825-1 npucsouna 6el Bcem BOJIC knacc 1, 4ToO MOXET HEKOPPEKTHO OTpaaTk NOTEHLU-
anbHyto onacHocTb. OgHaKo, eCrnv NCTOHHUKOM W3MYYEeHUs MOXHO YNpaBnATh OTAeNbHO, ero cnegyert knaccuuumpoBaTh
B cooTBeTcTBMM € |IEC 60825-1.

- Kaxpgass pocTynHas 3oHa B NPOTSKEHHOW 3aKPLITON ONTUYECKOW cUCTeMe nepedadu AaHHbIX JomkHa bbiTe 060-
3Ha4yeHa No ypoBHK OMacHOCTK, criedys npouedypam, aHanoruyHelM npoueaypam knaccudumkauum B [IEC 60825-1. Op-
HaKO 3TOT ypoBeHb ByAeT OCHOBaH He Ha AOCTYNHOM U3NYyYEHUW, a Ha U3NYYEHWUU, KOTOPOE MOXET CTaTb OCTYMNHBIM Npy
060CHOBAHHO NPOrHO3MpyemMbIx cobeITUsX (06pbIB ONTOBONOKOHHOMO Kabens, OTCOEAMHEHHBIA ONTOBONOKOHHBIA KOHHEK-
TOP U T A.).

- CylHOCTbE Mep NPeaoCTOPOKHOCTKM, HeobXoanMbIX A Moboro KOHKPETHOMO YPOBHS OnNacHoCTK, ByaeT 3aBuceTb
OT TUNa 30HbI PasMeLLeHns, T. €. DbITOBbIX MOMELLEHWIA, MPOMBILLNEHHBIX 30H, rae gocTyn ByoeT orpaHuyeH, U KoMMyTa-
LIMOHHBIX LLeHTPOB, rae MOXeT BbiTb KOHTpONUpyeMeli AocTyn. Hanpumep, Tpebyetcs, 4Tobel B AOMALUHWX YCMOBUAX OT-
COEAVHEHHbIA ONTOBOMNOKOHHLIW KOHHEKTOP BeIN cnocoBeH UenyckaTe TOMbLKO M3NYYeHWsi COOTBETCTRYIOWME Knaccy 1 unu
2, B TO BPEMS KaK B KOHTPOMMPYEMbIX 30HaX OHO MOXET ObiTb BbilLE.

- B atom cTaHgapTe namepeHve ¢ NoOMOLLbI0 YBENWUYMTENbHON ONTWMKW O1A OnNpedeneHns YpoBHer onacHoCTH Npu
YCMOBUK 2 NpUMeHAETCs Takke W Ana ycnosuin 1 n 3.
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MpunoxeHune B
(cnpaBo4Hoe)

PasbsacHeHUe 3Ha4YeHUA TepMUHa «ypoBeHb ONacHOCTU»

B.1 OGwwue nonoxeHus

B npunoxeHun B [oNonMHWUTENbHO pasbACHAETCA pasHUMLa MeXay «KhaccoMm nasepa», OnpefeneHHslM B
IEC 60825-1, 1 «ypoBHEM ONACHOCTW», ONpeAeneHHbIM B HACTOALLEM CTaHaapTe.

B.2 Knacc

CnoBO «KMacc» OTHOCKMTCSH K CXeMe, Mo KOTOPOI M3Oenus Uni BCTPOEHHbLIE M3nydaTeny Ha OCHOBE YPOBHEN WX 13-
Ny4eHUst MOTyT BbITh KNaccuhULIMPOBaHbLI C TOYKU 3peHnsa nx BeaonacHoCTU. 3TU YPOBHM onmncaHebl B Tabnuuax npesenos
WHTEHCMBHOCTM AocTynHoro nanyveHus B IEC 60825-1. Knaccel BapbupytoTca oT knacca 1, kotopblii 6ezonaceH npu obo-
CHOBaHHO MPOrHO3MpYeMbiX YCIOBMAX, A0 Krnacca 4, KOTOpbli noTeHuMansHo senseTcs Hambonee onacHbiM. CornacHo
IEC 60825-1 knaccudmkaumnsa nagenmii ocHoBaHa Ha 0060CHOBaHHO MPOTrHO3MpPYEMbIX YCNOBUAX aKCNNyaTauWy, BKoYasn
YCMNOBWA e4AWHUYHOro OTKaza.

B.3 YpoBeHb onacHocTu

«YpOBEHbL OMNACHOCTUY» — 3TO TEPMUWH, UCMOMNL3YEMBbIM B HACTOALLEM CTAHAAPTE, KOTOPLIA OTHOCUTCS K NOTEHLManNb-
HOW OMacHOCTK OT NnasepHoro nanyveHun B niobom mecte BOJC, koTopoe MOXET BbiTb JOCTYNHO BO BPEMSA 3KCMMNyaTauum
UIN TEXHWYECKOro 0BCnyXuBaHns, Unu B crny4vae cbos, oTcoOeAMHEeHWs KOHHEeKTOPOB, UMK APYroro HapyLeHUs LenocT-
HOCTW BOMOKHAa, TAkoro Kak obpbiB. [1pu OLEeHKe YpPOBHS ONacHOCTW MCMNOMb3yHTca Tabnuubl Npeaenos MHTEHCUBHOCTU
OOCTYNHOro U3ny4yeHus, KoTopble NPUMEHRAIOTCA ONS onpedeneHns knacca usgenus, 3agaHHoro 8 |IEC 60825-1. OueHka
YPOBHA onacHocTu onvcaHa B 4.7. OueHka MOXeT ObITb NpoBedeHa NyTem (pakTUYeCKOoro U3MEepeHnsl N OCHOBLIBATLCA
Ha pacyeTe U3ny4yaeMoin MOLHOCTY U M3BECTHbLIX NOCTOAHHLIX BDEMEHU.

B npunoxeHun A paetca cnepywollee OONOMNHUTENBHOE pasbacHeHue: «BOJIC He ByayT knaccuduumupoBaTbes
Takum xe obpazom, kak Toro Tpebyet IEC 60825-1. 3710 cBA3aHO € Tem, YTO Npu npegnonaraemMon aKcnnyarayum onTu-
YeCcKoe W3ny4eHre MoNHOCTLH N30MVMPOBAaHO, M MOXHO YTBEPMOaTb, YTO, cTporan MHTepnpetauus IEC 60825-1 npuceo-
una 6el Bcem BOJIC knacc 1, 4TO MOXET HEKOPPEKTHO OTpa)aTtb NoTeHUMUarnbsHy onacHocTe». OCHOBLIBAACE HA 3TOM
yTeepxaeHwn, BOJIC uenvMkoMm MOXHO paccMaTpuBaTth Kak NnasepHoe ua3genue knacca 1, NockonbKy npyv HOpMansHbIX
YCMNOBUSAX UCTOYHUK M3NYYEeHUS MOMHOCTBIO 3aKpbIT (KaK B NA3epHOM NPUHTEPE) U HAKAKOE W3NyYyeHWe He JOMKHO BbIXO-
OUTb 3a Npegensl 3alMTHOTO KoXyxa. ToNbKo nocne paspbiBa ONTOBOMNOKHA UMM OTCOeAWHEHUs ONTUYECKOro KOHHEKTopa
KTO-nN1b0O MOXET NOABEPrHYThLCA BO3AENCTBUI0 ONTUYECKOro M3NyyYeHns, ypoBeHb KOTOPOro NoTeHUMansHo onaceH (ecnm
BHYTPEHHWE N3NYYaTenu U BbiXOObl YCUITATENS UMEKOT AOCTAaTOYHO BbICOKYH MOLLHOCTD).

CnenoeartensHo, YpoBEHbL OMACHOCTM HEOBXOAMMO OLUEHMBATL ANA KaXA0ro OMTUYECKOro BbIXOAHOro nopra.
lpaHWLbl YPOBHA OMACHOCTM 3aBUCAT OT «AOMWHUPYHOLLEro» AManas3oHa LMWMH BOMH, NPWHMMAaA BO BHMMaHue, 4To
IEC 60825-1:2014 onpefenseT pasnuyHble npedens! ANA pasnu4yHbiX AUana3oHoB ANWH BOMH U NpaBuna chnekTpanb-
HOW agauTUBHOCTK ANSA rnasa, kak nokasaHo B Tabnvue 1 [EC 60825-1:2014. Kpome Toro, 10T cTaHOapT paspeluaeT
MCMONb30BaTh METOAbl aBTOMATUYECKOrO MOHWKEHWS MOLLHOCTWM ANns gocTuxeHus Bonee HWM3Koro (MeHee onacHoro)
YPOBHSA OMNacHOCTW, H&a OCHOBAHWM HOPMAanbHOTO YPOBHA MOLLHOCTU B BONOKHE M CKOPOCTW aBTOMaTU4eCKOro NoHMxe-
HUSA MOLLHOCTM.

B.4 ObocHoBaHue K 4.7

KoHuenums 4.7.1 ocHoBaHa Ha NpeanonoXeHUsx, KoTopble yxe cylectsyioT B IEC 60825-1 n IEC 60825-2. OgHako
3HauuTensHas Yacte BOJC uHorga MoxeT ObiTh KnaccurumpoBaHa Kak «HefocTynHas npy o6oCHOBaHHO NPOrHO3upy-
€MbIX YCNOBUSAXY .

4.7.4 Tpebyer, utobel MY He npeBbiwanocs, ecnu kakoe-nvbo Ny nogsepraeTcsd BO3AeNCTBUIO U3NYYEHWS, Bbi-
XOOALLEro U3 KOHHEKTOpAa MNK TPELLUWMHBI C MOMEHTA paspelBa MNnu pasbeanHeHus. MNpegnonaraercs, YTo MOLLHOCTbL ocTa-
€TCs NOCTOSHHOWM Ha CBOeM MaKCHMarbHOM 3Ha4eHun 00 MCTeveHWs BpemeHn cpabaTbiBaHnsa AlNM.

a) HeorpaHW4yeHHble 30HbI:

TpeboBaHuA K OTKNIOYEHWIO B TedyeHne 1 ¢, npueeaeHHble B 4.7.3, OCHOBaHbLI Ha NPeAnonoXeHun, YTo Jaxe ecnm
BOMOKHO HAMEPEHHO Nepepes3aHo, KpalHe ManoBEPOATHO, YTO B TedeHWe 1 ¢ YenoBek cMOoXeT Npubnuanteca Ha 100 MM m
pacnonoXuTb YBEMWUUUTEMNBHYIO ONTUKY TakuMm obpasom, 4Tobel NogBeprHyTeCs HebnaronpuaTHoMmy BosgencTeuio. Kpome
TOro, cneayeT UMETh B BUAY, YTO ONTUYECKME CUrHANLI 0cnabnsaTea No Mepe MX PacnpocTpaHeHWs NO BOMOKHY, MO3TOMY
BbIXO4HAasA MOLUHOCTb NMPW HEUCNPaBHOCTU B HEOTPaHUYEHHOW 30HE MOXET ObITb 3HAYUTENMBHO HUXE, Yem BONU3KM nepe-
AaTyunka WM ycunutens.
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b) 30HbLI € orpaHNYeHHbIM JOCTYMOM:

TpebopaHWsa K OTKIMIOYEHWID B TedeHKe 3 C, MpuBeAeHHbIE B 4.7.3, OCHOBaHbLI Ha NpeanonoxeHuu, 4Tto nodoin cbon
CMCTEMbI B OrpaHWYeHHON 30He BydeT HOCUTL cryyarHbI XapakTep, a TPeXcekyHAHbIM Npeaen Ans OTKIHYEHWA UMK Mo-
HUKEHNA MOLLHOCTW ByaeT npueMnemMbiM NepuoaoM BpeMeHU «rnocrne 060CHOBaHHO NPOrHo3mpyemoro cobuitusy. Takke
KpalrHe ManoBepoATHO, YTO 3a 3TOT NEPUOL BPEMEHMW YENOBEK CMOXET nNpubnuauntca Ha 100 MM 1 pacnonoXmnTe KONMNMUMK-
pYHOLLYO ONTUKY Takum obpasom, 4yToObl NogBepraTbca HebnaronpuaTHOMY Bo3aencTBMo. CneayeT Takke UMEThb B BUAY,
YTO ONTUYECKUE CUrHamMbLI OCNabnarTcs Mo Mepe UX PacnpoCTPaHEHWA MO BOJIOKHY, NO3TOMY BbIXOAHAS MOLLHOCTL MpK
HEWUCMPaBHOCTW B OrPaHW4EHHON 30HE MOXET BbiTb 3HAYUTENBHO HUKKE, YeM BOMU3K Nepenartyvka unm ycunuTens.

c) KoHTponupyemble 30HbI:

Jluua, pabotawlume B NOMELLEHUAX C KOHTPOMNUPYEMbBIM AOCTYMNOM, OOMKHbI NMPONTHM COOTBETCTBYOLLYHO NOATOTOBKY
no nasepHoi 6e30nacHOCTU, KOTOpasd OOMKHA BKMOYaTh NOHMMAaHUE TOro, YTO NMOBPEXAEHHOE BOMOKHO CNeAyeT ocMaTpu-
BaTb TOMbLKO B TOM cnydae, ecnun BOJIC 6bina gomnmkHeiM 06pa3om geakTMBUpPOBaHa.

B.5 O6ocHoBaHue k D.5

MpunoxeHne D HOCUT MHOPMAaTUBHLIA XapakTep. Mcnonb3oBaHue TeEpMUHA «PEKOMEHOYEMbIA» He A0MKHO DbiTh
MCTONKOBAHO Kak 3anpeLyatollee UCrnonb3oBaHne anbTepHaTUBHbBIX METOOO0B aHanusa. MeTtoq aHannsa HeucnpaBHOCTER
1 BbIGOP COOTBETCTRBYIOLLETO YPOBHA Be3onacHOCTU ABNSETCA NpeporaTUBOM Nonb3osaTens.
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MpunoxeHune C
(cnpaBo4Hoe)

MeTogbl aHanu3a onacHocTU/6e3onacHoOCTH

HekoTopble MeToAbl aHanu3a onacHoCTW/6e30MacHOCTK BKITIOHAKOT CreaytoLlee:

a) npeaBapyTenbHBIA aHann3 onacHocTu (PHA), BKNoYas aHanms anekTpMYecKon cxemMbl. ITOT MeTod MOXET UC-
none30BaTbcs cam no cebe, HO ABMAAETCA BaXHbIM NEPBLIM 3TANOM B NPUMEHEHWWU APYriX METOAOB OLEHKW 0nacHocTW/
©e3onacHocTH;

b) aHanws nocnencteuin — cM. ceputo ctaHgapTos IEC 61508 [8];

c) aHanu3 pexumoB 1 nocneacTeui oTkasa (FMEA);

d) aHanu3 pexuMoB, NocneacTBUn 1 KpuTudHocTy otkasos (FMECA) (cm. IEC 60812 [10]);

e) aHanus gepeea otkasoe (FTA);

f) aHanu3 pepeBa cobbITUIA;

g) vccnenoBaHWs ONacHOCTEN W aKkcnnyaTaunoHHou npurogHocTu (HAZOPS).

Mpw HeoBxoaAMMOCTW B JOMNOMNHEHWE K aHAnNU3y cneayeT NpoBoAUTEL COOTBETCTBYIOLWME UCnbiTaHua. MeTon aHanuaa
1 nobble onyLIeHWs, CAenaHHbIe NPY NPOBEAEHNW aHanu3a, 0OrkHbl BbiTh yKkazaHsel M3roToBUTENEM/NoNbL30BaTeENeM.
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Mpunoxenwne D
(pexomeHgyemoe)

PekomeHgauum no 6eszonacHoMy ucnonb3oBaHuto BOJIC

D.1 OG3op

MpunoxeHune D cogepuT pekoMeHaaumn1 no NpUMEHEHWMIO HACTOALLEro CTaH4apTa B KOHKPETHLIX MPaKTUYECKUX
cuTyaumnsx. 3To MHPOPMAaTUBHOE NPUMOXKEHWE NMPU3BAHO NOMOYb MOMb30BaTENAM HACTOSALLErO cTaHAapTa B MPUMEHEHUN
TpeboBanuin IEC 60825-1 u HacToAwero ctaHaapta Ans MX KOHKpPEeTHoro criydasa (Mcnonb3oBaHusa). OHO He copepxuT
Kakux-nubo TpeboBaHuiA.

HacTtoawwuin ctaHgapt npumeHsetca k BOJIC. B Takux cuctemax onTvyeckas MOLWHOCTb MOXET NepefaBaThecs Ha
Donblune paccToAHMA 3a Npeaensl UCTOYHMKA ONTUYECKOTO U3MYYEHUS, U HEOBXoAMMO NPUHATE Mepkl ONA obecnevYeHns
TOro, 4ToDbl NOTEHUMANEHBIE ONACHOCTK, CBA3aHHLIE C MOBPEXAEHUEM NMMHUK CBA3M, DLINK CBEAEHbI K MUHUMYMY. YTOOLI
y3HaTb CTeneHb NoTeHUManbLHoOW onacHocTu, cywecTeytowei B BOJIC, HeobxoaumMo NpUCBOWUTL YPOBEHL OMACHOCTU TEM
30HaM, KOTOPbIE MOTYT CTaTb AOCTYMHLIMW: 3TO CXOXE ¢ 0603HaYeHMEM Knacca NasepHOoM ONacHOCTU U3AEMNKUA B COOTBET-
cteuu ¢ |IEC 60825-1, Ho 3ameHdAeT ero.

MoxxHo HacTpouTe BOJIC Takmm obpasom, 4ToObl OHa AeWCTBOBana Kak cuctema ynpaefeHUs ¢ 3aMKHYThIM KOH-
TYpoM Takum 0Bpa3om, YTO Npu paspbiBe NMHMK CBA3M MOLLHOCTL NepefaBaemMoro curHana aBToMaTMyeck noHuKanach
B TEYEHWE KOPOTKOro nepvoaa BpemeHn Ao 6esonacHoro aHavyeHusi. Takum obpazoM BO3ZMOXKHO UMETL ABE MUHUW, OAHY
C aBTOMaTtuyeckum noHwwkeHuwem mowjHocTty (AlM), a gpyryto 6e3 AlNM, obe MMeKT oAMHAKOBLIA YPOBEHb OMAcHOCTU
(n, cnepoBaTenbHO OOVHAKOBYK CTeneHb 6e30nMacHOCTU): YPOBEHL CUrHana npu HopmarbHbIX YCNOBKUSIX 3KCNnyatauum
B nH1KM ¢ AINM moxeT BblTb HAMHOTO BhILLE, YEM YPOBEHbL curHana B nuHuK 6es AlNM. MNockonbky dyHkums ANM nmeet
peluawllee 3HadeHve ang 6e30nacHoOCTU, HAOEXHOCTb 3TOW (OYHKUWMKM A0mkHA ObITb 4OCTATOMHOW, U COOTBETCTBOBATH
peKoMeHAaLMAM OaHHOTO NPUINOKEHUS.

B 1o Bpemsi kak IEC 60825-1 npumeHsieTcs K aBTOHOMHbIM fa3epHbIM M3JenusamM, HacTosAWMA cTaHaapT npumMe-
HaeTcs k BOJC B uenom. MockonbKky NogcucTeMbl, rEeHEPUPYOLLME UM YCUMWBAKLLME ONTUYECKOE U3MYyYEHUE, UMEKT
KpUTUYeckoe 3HaveHwe Ana GesonacHocTu BOJIC, v nockonbKy OHW OOM¥HbI COOTBETCTBOBaTL YacTu TpeboBaHui, aTn
3NEMEHTHI TaKKe BKMHOYEHbI B chepy NPUMEHEHWS HacToALLero ctaHaapTta. arotoButeny oToenbHbIX MacCHMBHBLIX KOMMO-
HEHTOB MMM MOACUCTEM, KOTOPbLIE ELLE He BKITIKOYEHBI B KOHEYHLIE CUCTEMBI, MOTYT HE 3HaTb COOTBETCTBYHOLUMIA YPOBEHL
OMacHOCTW, U MO3TOMY 3TWU 3NEMEHTLI UCKIOYEHb! U3 cdhepbl NPUMEHEHWUS] HACTOALLENO cTaHaapTa.

B HacTosAem cTaHgapTe He paccMaTpUBalOTCs BONMpockl Be30nacHOCTH, CBA3aHHLIE CO B3PLIBOM UMW NOXAPOM, B
oTHoweHu BOJC, pasBepHyTLIX B OMacHbIX MecTax.

D.2 O6nactv npMMeHeHUA

D.2.1 TunuyHble mecTa pasmewwenna BOJIC

a) 30HbI ¢ KOHTpONUpyembiM gocTtynom (cm. 3.13):

KabernbHble KaHanbl;

YMUYHbIE WKab;

BblOEMNEHHbIE 1 Pa3rpaHWYEHHbIE 30HbI pPAcNpedenUTENbHbIX LIEHTPOR;

- WCnbITaTeNbHBIE MOMELLEHNSA HA KabenbHbIX cyaax.

B 1ex cny4asx, korga cnyebHbIl oCcTyn K KabenbHbIM KaHanam U ynuYHbIM Wwkadam MOXET NogBeprHyTh NocTo-
POHHUX UL, BO3AENCTBUIO M3MyYEeHWA, MPeBbILLaLWEero npeaen WHTEHCUMBHOCTM LOCTYMHOTO M3NyYeHusa Ans knacca 1,
crnegyeT NpeycMOTPETL MOAXOAALLEee BDEMEHHOE orpaxaeHue (Hanpumep, Oyaky);

b) 3oHbI ¢ orpaHuyeHHBIM gocTtynom (cm. 3.14):

- OXpaHsfeMble 30HbI B MPOM3BOOCTBEHHBIX NMOMELLEHUSIX, 3aKPbITLIE AMA MOCTOPOHHMX NWL;

- OXpaHAeMble 30HbI B AENOBLIX/KOMMEPYECKMX NMOMELLEHUSX, 3aKPbIThle ANA NOCTOPOHHUX NUL, (HanpyMep, KOMHa-
Tbl aBTOMaTUYECKUX TeNeOoHHbIX cTaHuMi (ATC), nomMeLleHMsa Ona KOMNbIOTEPHbBIX CUCTEM U T. A4.);

- 0bLLmMe 30HbI B Npenenax KoMMyTaUWOHHBIX LEHTPOB;

- OrFpPaHWMYEHHbIE 30HbI, 3aKPbITble ONA MOCTOPOHHUX NUL, B Noe3fax, Ha cyaax Wnu ApYrix TPaHCMOPTHBIX
cpencTeax;

c) 30HbI C HEOrpaHWYEHHBLIM AocTynom (cMm. 3.15):

ObITOBLIE MOMELLEHNS;
NoMeLLEeHNA cdepbl YCIYT, OTKPLITLIE AN WWPOKOW NyONunkK (HanpuMep, Mara3unHbl W TOCTUHWLLLI);

- 0DOLLEeCTBEHHbIE 30HbI B N0e3aax, Ha kopabnax unu apyrMx TPaHCMNOPTHLIX CPeaCcTBax;

- OTKpPbITbIe ODLLECTBEHHbIE 30HbI, TAKWE KakK Mapku, ynuubl U T. 4.

- HEOXpaHsiEMbIE 30HbI B AEM0BbLIX/MPOMBILLNEHHBLIX/KOMMEPYECKMX MOMELLEHWUAX, Kyaa pa3pelleH 4ocTyn npea-
CcTaBuTENAM OBLLECTBEHHOCTU, HANPUMED B HEKOTOPLIX OOUCHBIX MOMELLEHWUSIX.

BOJIC moryT npoxoguTb Yepe3 HeorpaHn4eHHble 0BWecTBeHHbIE 30HbI (HanpumMep, 4oMa), 30Hbl C OrpaHUYEeHHbIM
[OCTYNOM B MPOMBILLIIEHHBIX NOMELLEHWAX, a TAKKE KOHTPONMMPYEMbIE 30HbI, TAKWE Kak kabenbHble KaHanbl UK YIWYHbIE
wkadbl.
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OnTuyeckme nokanbHble BeldMcinTenbHble ceTh (JIBC) MoryT BbiTb NONHOCTLIO pa3BepHyThl B BUM3HEC-NOMELLEHUSAX
C OrpaHUYeHHLIM JOCTYMOM.
OnNTOBONOKOHHBIE CUCTEMBI MOTYT pacrnonaraTbCa NOMHOCTEIO B BLITOBLIX MOMELLEHUAX C HEOTPaHUYEHHBIM OOCTY-
nom, Takue Kak coeguHeHusa Hi-Fi annapatypsbl.
TpeboBaHusa K nHdpakpacHeiM (MK) BecnpoBogHbIM NOKaNbHBIM CETAM UMK ONTMYECKUM CUCTEMaM CBA3KM cBoboa-
HOro nNpocTpaHcTBa npueeaeHsl B IEC 60825-12 [11].
D.2.2 TUNUYHbIE KOMMNOHEHTbLI CUCTEMbI
) ONTOBOMOKOHHEIE Kabenu:
) KOHCTPYKLMSA M3 OOMHOYHOMO BOMOKHA/HECKOMBKUX BONMOKOH/MEHTHI;
) OOHOMOLOOBLIE/MHOTOMOZOBLIE;
) MOMHOCTBK AU3NEKTPUYECKAsA UK TMOPUAHAA KOHCTPYKLWUS;
) nepepawLmne oaHy/HECKONBKO paboyux ANWH BOMH;
) oOoHOHanpaBrneHHas/AByHanpaBfieHHas nepegada B BOMOKHE;
) cBA3b/nNepenada aHepruu.
) UCTOYHUKK ONTUYECKOTO N3NyYeHUs:
) cBETOAMOAbl, MOBEPXHOCTHO-U3Ny4YaloWne nasepel ¢ BepTyMkansHeiM pesoHatopom (VCSEL), nasepel ¢ pe3oHa-
Topom Pabpu-llepo nnu nasepsl ¢ pacnpegeneHHon obpatHor cBaAsbio (POC-nasepsbl), Na3epbl HAKAYKK;
) ONTUYECKNE YCUIUTENM;
) obbeMHble/pacnpenerneHHble;
) HENpepbIBHbIE UMW UMMYTLCHEBIE C HU3KOW/BBICOKOW YacTOTON NOBTOPEHUS.
) KoHHekTOpbI:
) CMMMNNEKCHbIE/OYNNEKCHbIE/MHOTOKaHamnbHbIE;
) TMBpuaHbIe.
) MaccuBHBIE KOMMOHEHTHI:
) o6beauMHUTENW/Pa3BETBUTENNU MOLLIHOCTH,
) MyNETUMMIEKCOpLI/AeMYNETUMNEKCOPL! ANUH BOIH;
) aTTeHaTopsbl;
) 3aWmUTHbIE 0BONOYKM 1 KOXKYXU;
f) kacceTbl ANs pasMelleHns BOMOKHA.
D.2.3 TunuyHble 3KcnnyaTauynoHHble (PyHKUUN
a) YcrtaHoBka.
b) 3kcnnyarauns.
c) MNopoepxka.
d) TexHunyeckoe obcrnyxmBaHue.
e) lNMownck HencnpaBHOCTEN.
f) Namepenue (Bkmiouag OTDR).

D.3 Mpepensi mowHocTtu BOJIC

MakcumansHas cpefHAs MOLLHOCTE B BOMOKHE ANs KaXO0ro YPoBHA 0NacHOCTK ANna Hawbornee BaXKHbIX ANWH BOIH
W TUMOB OMTUYECKUX BOMOKOH, Ucnonbayemelx B BOJIC, npegctaeneHa B Tabnuue D.1. YkazaHHble 3Ha4eHus npegnona-
ratoT, 4yTo AlNM He ncnonebayetca. Ana 6onbwmHeTBa TUNMYHBIX BOJIC co ckBaxHocTeio ot 10 % po 100 % nukoBasa moLw-
HOCTb MOXET BbITk yBENWMYeHa 06paTHO NponopuuoHansHo ckeaxkHocT. OgHako npuy ckBaxkHocTu < 50 % npole Bcero
OrpaHWynTbL MUKOBYID MOLLHOCTEL Ha 3Ha4YeHUW B ABa pasa Bbille npeaena cpegHeit MowHocTh, xota IEC 60825-1 MoxKHO
ncnone3oBaTh Ans Gonee CrnoXHOro aHanMaa, YTobbl onpenennTb 4ONYCTMMOE ANsi CUCTEM Takoro TMna yBenuyeHue nu-
KOBOW MOLLIHOCTWU. 3TO 0COBEHHO aKTyanbHO, KOraa UCMONb3YTCH «BUAUMBIE UCTOYHUKMY C ANMHAMW BOMH B AWanasoHe
POTOXMMUYECKOWN OMacHOCTU.

[nsa Hanbonee pacnpoCTpaHeHHbIX OAHOMOOOBbLIX BOMOKOH HEODX0OUMO NPMMEHATb OrpaHUYeHus Ans TO4e4HOro
WCTOYHWKA, B TO BPEMS Kak Ans MHOFOMOAOBbLIX BOMOKOH C rpagveHTHbIM Npodunem nokasatens npenomneHns ¢ gua-
MeTpoM cepaueBuHbl 62,5 kM (Gl 62,5) BnuaHne yrmoBoro paamepa, KoTopblil cBA3aH ¢ Cg, He0BXOAMMO y4YnTLIBATL N8
AnuH BonH ot 400 HM o 1 400 HM. Cm. npumedaHue 5 B Tabnuue D.1 onsg MHOrOMOAOBbLIX BOMOKOH, KOTOpbIEe Heobxoanmo
paccmaTpuBaTh Kak NPOTAXEHHbLIE MCTOYHUKHN.

Ons namepeHuii no ycnoeuio 2 criefyeT UCNONb30BaTh CreayroLmMe AnaMeTp anepTypbl U pacCTOSHUS 3MEPEHNS:

- 3,5 mm npu 35 mm ana anuvd BonH = 302,5 Hv n < 1400 Hm;

- 3,5 Mm npu 14 Mmm onga anuH BonH = 1400 HM 1 < 4000 Hm.

MpumedvyaHune 1 — [ONg oQgHOMOZOBLIX BOMOKOH C ANMWHaMu BonH = 1400 HM B nodaensAwLeM BonsLWUHCTBE
crny4aes Mo ycrnoeuio 2 ByaeTt MaMepsaTbCA BCE MaNyyYeHne, ncxoaallee OT BONOKHa, 1 CneaoBaTeneHo ByOeT y4MThIBaThCS
npu No6omM ypoBHE yBEMUYEHUS.

MpumedyaHue 2 — AnNbTepHaTMBOW 3TOMY YCMNOBUIO ANS OAHOMOAOBLIX BOMOKOH C AnNUHaMu BonH = 1400 HM
SBNAETCA NPOCTOe W3MEPEHWE BCEro M3NyyYeHUs U3 BOMOKHA C YYETOM TOro, YTO B HEKOTOPbIX CRyyasx 37O MOXET npu-
BECTW K 3aBblLLEHNIO (PaKTUHECKON ONacHOCTH.
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Mpumevanne 3 — [na BOJIC ypoBHA onacHocT 3B nonHoe vanydeHne OT ONTOBOSIOKHA OrpaHnyeHo Benu-
YMHOW, MeHblier Yyem MWOW knacca 3B (Takum oBpasom MOLLHOCTb OMTMYMECKOTO M3fy4YeHWs B BOMOKHE 3hEKTUBHO
orpaHudneaeTca Ha yposHe 500 mBT npu BosgencTBum cebiwe 0,25 ¢ 1 Ha cOOTBETCTBYHIOLLEM YPOBHE AnA Bonee KOpoTKux
9KCNO3ULWIA, BKMIOYAA HANPUMED MMIMYNbChl Nepe3anycka CUCTEMBI).

Ta6nuua D.1— OrpaHuyeHus molHocTy ana BOJC Ha ocHoBe 0AHOMOAOBLIX BoNokoH (OM) ¢ gnameTpom MoAoBOro
nona (OMIT) 11 mMkm 1 MHOromogoBbIx BonokoH (MM) ¢ uncnoeoi aneptypon 0,18 (amameTp cepaueBuHel 50 MKM)

[NMHa BONHLI 1 YpoBeHb 0nacHoCcTH
TN BONOKHa
1 1™ 2 2M 3R 3B
633 HM (MM) 1,95 mBT 3,77 MBT 5,00 mBT 9,66 mBT 25,0 mBT 500 mBT
(+2,9 nbm) (+5,8 nbm) (+7,0 obm) (+9,9 obm) (+14,0 obm) (+27,0 pbm)
780 HMm (MM) 2,82 mBt 5,45 mBT — — 14,5 mBT 500 mBT
(+4,5 pbm) (+7,4 pbm) (+11,6 obm) (+27,0 pbm)
850 Hm (MM) 3,89 mBT 7,52 mBT — — 20,0 mBT 500 mBT
(+5,9 nbm) (+8,8 obm) (+13,0 obm) (+27,0 pbm)
980 Hm (MM) 7,08 MBT 13,7 mBT —_ —_ 36,3 mBT 500 mBT
(+8,5 nbm) (+11,4 nbwm) (+15,6 obm) (+27,0 pbm)
980 Hm (OM) 1,80 mBT 2,66 mBT —_ — 9,21 mBT 500 mBT
(+2,5 pbm) (+4,2 nbm) (+9,6 obm) (+27,0 pbm)
1270 Hm (MM) 140 mBT 270 mBt — — 500 mBT 500 mBT
(+21,4 pbm) (+24,3 nbwm) (+27,0 pbm) (+27,0 pbm)
1270 Hm (OM) 46,2 mBt 76,5 mBT — — 237 mBT 500 mBT
(+16,6 obm) (+18,8 nbm) (+23,7 obm) (+27,0 pbm)
1310 Hm (MM) 481 mBT 500 mBT — — 500 mBT 500 mBT
(+26,8 nbm) (+27,0 obm) (+27,0 obm) (+27,0 pbm)
1310 Hm (OM) 166 mBT 277 mBT — — 500 mBT 500 mBT
(+22,2 nbm) (+24,4 pbm) (+27,0 obm) (+27,0 pbm)
1400 Hm go 13,3 MBT 371 mBT —_ —_ Mpumevarne 1 500 mBT
1600 Hm (MM) (+11,2 gbm) (+25,7 obm) B4.93 (+27,0 obm)
1420 HMm (OM) 10,1 MBT 115 mBT — — Mpumevarue 1 500 mBT
(+10,0 obm) (+20,6 obm) 84.93 (+27,0 obm)
1550 Hm (OM) 10,2 mBT 136 mBT —- — Mpumevarne 1 500 mBT
(+10,1 nbm) (+21,3 nbwm) 84.93 (+27,0 pbm)

Mpumevanne 1— YpoBHu onacHocT TM u 2 M.

MakcyumaneHas MOLWHOCTE, yKasaHHada B Tabnvue Ans BOMoKHa ¢ guaMeTpoM MogoBoro nond 11 Mkm orpaHuyeHa
WHTEHCUBHOCTLIO M3MyYeHusA. Takum obpa3om, TOYHOE OrpaHMyYeHuWe MOLLHOCTM B OMTOBOMOKHE OMNpedenseTca Mu-
HUManbHLIM OXUOAEMbIM YITIOM PacxXOAUMMOCTLIO My4YKa, KOTOpas, B CBOK Q4Yepefdb, 3aBUCUT OT AMaMeTpa MOLOBOro
nons ogHOMOLOBOMO ONTOBOSOKHA. OHO MOXET M3MEHATLCA ANA PasHbIX 3HAYEHWUI AUMAMETPa MOLOBOrO Mons, v npu
3TOM MPOUCXOAAT 3HAYMTENbHLIE U3MEHEHWS B Npefenax knacca. HekoTopble KOHHEKTOPbLI UCTIONb3YHOT YBEMUYEHHbLIN
OMamMeTp MOOOBOro MOrs, M pacXoAMMOCTb B AanbHEM Mone AN HUX HUXKe. 3T KOHHEKTOPLI MOTYT NpMBECTU K Bonee
BLICOKOMY YPOBHIO OMacHOCTW, M NPU UCMONb30BaHUKM aTux KoHHekTopoB BOJIC npuceaveaeTcs bonee BLICOKAN ypo-
BEHb OMAaCHOCTK.
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OkoHyaHue mabnuuss D.1

MpumedaHnne 2— [OAnuHa BonHbl 1270 HM.
OnuHa BonHbl 1270 HM COOTBETCTBYET CamMOW KOPOTKOW ANWHE BOMNHLI B npunoxeHusx datacom, Hanpumep
LAN-WDM 8.

MpumedaHne 3 — lNapaMeTpbl BOMNOKHA.

WMcnons3yeMele napameTpel BONOKHA ABNAKTCA HAUWBoNee KOHCEepBaTMBHBLIMK CIy4YasaMu; Npyu OOHOMGCOOBOWN nepe-
[aye 3HayeHus paccyMTaHbl 4na BOMoKHa ¢ AuaMeTpoM MofoBoro nonsa 11 Mkm, a npy MHOrOMOOOBOW — [MA BONOKHA
¢ ynucnoson aneptypon 0,18. Muorve BOJC, paboTtarowme Ha anuHax BonH 980 Hm 1 1550 HM, MCnonb3yoT BONOKHA
C MEHbLUMM OAMaMETPOM MOLOBOro nons. Hanpumep, orpaHu4eHne Ana ypoeHs onacHocTtv 1M, korga gnvHa BOMHbI
1550 HM nepenaeTca No BOMOKHY CO CMELLEHHOM AUCTIEPCUEN, MMEHOLLIEM BEPXHUE MpeferibHbIe 3HaYeHWsa auameTpa
mogosoro nonda 9,1 mkm, coctaenser 197 mBT.

Mpumevanne 4 —lpepensl ypoeHAa onacHocT 1M ona < 900 Hm.

Mpepenbl ypoBHs onacHocTk 1M ans o4HOMOOOBbLIX BOFIOKOH NpW ANHax BorH MeHble 900 HM 34eck He npeacTas-
NeHbl, NOCKOMNbKY PAacXoOMMOCTb, KOTOPYH ByAeT UCMbITLIBATE U3NYyYeHWe Ha 3TUX ANMHaX BOMH, AOBOMbHO M3MEHYMBA.
3TO CBA3AHO € TeM, YTO TaKOe KOPOTKOBOMHOBOE M3NyYeHWe B CTaHOapTHbLIX, OQHOMOZOBLIX Ha AnWHe BonHbl 1310 HM
BOMNOKHAaX, (hakTU4ecku ABNSETCA MHOrOMOAOBLIM, U TOYHaA BENUYMHA PacXoguMocTU BydeT 3aBUCETb 0T 4OBOMBHO
Henpenackasyemol CTeneHn CMeLLMBaHNA Mog,. 3Ta U3MEHYMBOCTb CMELUMBAHMA MO TakkKe ABNAETCA NoTeHUMansHoM
npo6rnemoi Npy NonbITke CAenaTh OLEHKW ANs 9TUX ANIMH BOMH Ha MCTMHHO MHOrOMOZOBOM BOJIOKHE. Ecnn Heobxoau-
MO paccyMTaTh 3HaYeHWA AN TKMX Cryyaer, NpeanonoxeHue o TOM, YTO BOMOKHO NepeaaeT BCH CBOK MOLLHOCTb B
OCHOBHOW MOfZe, U UCMONb30BaHWe YpaBHEHWUIA OQHOMOLOBOMO PeXUMa AanyT KOHCePBATUBHYH OLIEHKY.

MpumevaHnme 5-— MHoroMmogoBble ONTOBOMOKOHHLIE KAabenu ¢ OOHOW KUMON.

Onsa onund BonH ot 400 HM oo 1400 Hm MO knacca 1 paccyuTbIBaloT C y4ETOM YIFIOBOro pa3mepa guamMeTpa »Kurbi
Oaxke ANs ONTUKA C HA3KKUM yBenuyeHuem (cm. D.4.1.2). CnegoeatenbHo, Korga yrrnoeon pasmep npesbilwaet 1,5 mpag,
3TN BOMOKHA CYUTAKOTCA MPOTSXKEHHBIMW MCTOYHUKaMK. [Mpu ycnosun 3, T. €. uamepeHun ¢ pacctoaHus 100 Mm, Bo-
MOKHO C M3MEPEHHLIM AUaMeTpoM cepauesuHel Gonee 150 MKM ABMAETCA MPOTSHKEHHLIM MCTOYHMKOM. Hanpumep,
TBepoocnnaBHble kBapueBble BonokHa (HCS) ¢ gauametpom cepgueBuHbl 200 MKM MM NNACTUKOBLIE CNTUYECKME BO-
nokHa c gnameTtpom cepgueBuHbl 1000 MKM ABNSKOTCA NPOTHAXEHHBIMU UCTOMHUKAMW. [IPUMEHUMBIN pa3Mep UCTOYHUKA
3aBUCUT OT CTEMEHW 3aMNONHEHWA MO M AeTanbHO ONPenenaeTcsa Nepen BbIMUCNEHWEM NpedenbHbIX 3HaveHuA. [Jaxe
npu cobnogeHun ycnoeua 2, T. . NpyM U3MEPEHUM C PaccTosHUA 35 MM, BONOKHO C M3MEPEHHLIM ANaMeTpoM Cepa-
LueBWHbI Bbonee 52,5 MKM paccMmaTpuBaeTcs Kak NpoTsKeHHbI UCTOYHKUK. Takum obpasom BonokHa Gl 50, nokasaHHbie
B 9TOW Tabnuvue, paccMaTpMBaloT Kak ToYeYHble UCTOYHWKM, a BonokHa Gl 62.5 — kak npoTsXeHHble UCTOYHUMKU Mpuy
ycroBum 2.

MpumedaHme 6-— MHOroBONMOKOHHbLIE W NEHTOYHLIE Kabenu.

OrpaHu4eHus B Tabnuue paccynTaHbl TOMBKO ANA OOUHOYHBIX BOMOKOH. ECriv HeoBX04MMO OLIEHUTL HECKOMBLKO BO-
NOKOH UMW NEHTOYHbIE BOMOKHA C OAWHOYHBIMKM BOMOKHAMM, Pacnono:KeHHbIMW B HENocpeacTBeHHoW BnmaocTu apyr ot
Opyra, OLeHUBAETCA KaXO0€e OTAENLHOE BONOKHO W KaXaas BO3MOKHAS rpynna BonokoH (cm. D.4.6).

MpumedvaHne 7 — lNpenen MOWHOCTM AN ANUHBI BOMHLI 1420 HM.
Mpenensl MOLHOCTY ANA AnUHBLl BonHbl 1420 HM paccyuTaHbl ANS AManasoHa AnyH BOMH YCUNEHWS HA OCHOBE
achdpekta BKP o1 1420 Hm (Hakauka) go 1500 Hm (curHan).

D.4 Mpumepbl OLEHKW YPOBHSA ONAaCHOCTH

D.4.1 OgHa gnuHa BOMHbI NO OQHOMY BOJMIOKHY

D.4.1.1 OGwme nonoxeHus

Ona pacqeta MAOW v NOY ¢ 3agaHHon anepTypoid TpebyeTcs 3HaTk AnaMeTp pacxogsallerocs nyqka dg,, KOTOPbIN
conepxut 63 % obLUerd MOLHOCTM UM SHEPTMW HA PacCTOAHWUKU I OT BUAWMMOIO TOYEYHOIO UCTOYHKMKA, TAakoro Kak TopeL
ONTUYECKOro BOMOKHA, KOTOPLIA 3aBUCUT OT YnucrioBor aneptypel (NA). NA Toue4HOro MCTOYHMKA ONPEQEnseTcs Kak CUHYC
MONOBWHLI YrNa pacxoauMOCTH (¢ BEIXOAHOMO My4Ka, N3MEPEHHOTo B ToYKax ¢ 5 % OT NMKOBOW OCBELLEHHOCTU No dhopMmyne

[ :
f_arcsm(NA). (D.1)
[na rayccoBa ny4ka AuameTp nydka dg, 3agaot chopMmyrown
2r : 2rNA
thes :Wtan[ar03|n(NA)]z 7 (D.2)

roe aHameHarens 1,7 — 970 OTHOLUEHUE AMAMETPa Myqka dgg, KOTOPbIA COOTBETCTBYET TOYKaM € 5 % OT NUKOBOI OcBe-
WEeHHOCTK, K dga, T. €. dog/dg; = 1.7.
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B cnyyae 04HOMO[0BOrO BOMOKHA, KOTOPOE ABMAETCA YaCTHLIM CIly4aeM TOHEYHORo CTOYHMKA, AMaMeTp nyyka dg;
Ha pacCTOSAHWW I BEIYUCTIAIOT MO hopMyrne

B 22 (D.3)

rae A — ANvHAa BOMHbI;
g — AWAMETP OCHOBHOI MO[bl ONTOBOIIOKHA MO YPOBHIO MHTEHCUMBHOCTH 1/e2.

B cooTeeTcTBMM CO cCrneunduKkauuamm MsMepeHuid, npusedeHHsIMM B 4.7.1, MakcuMarnksHas BbIXOAHAA MOLIHOCTb
P4 max YPOBHS onacHocTn 1 onpepensietcs Takum obpasom, 4tobsl MUAON Pp,n, knacca 1 Bbina paBHa cymMMapHoi
MOLLUHOCTH, MPOXOASALLIEN Yepes KpYrioe OTBEepCTUe ANaMETPOM dy 4 = 3,5 MM Ha paccTOsHUK £, YKa3aHHOM B YCoBUK 2.
'DI'IVI.IJV! MOXeT ObITh OLeHeHa B cOOTBETCTBUM ¢ Tabnuuei 3 IEC 60825-1:2014, koraa yrnoBoW pazMep o ¢ paccTosaHus
r MeHble o, = 1,5 Mpaa, T. . paccMaTpmeaeTca HabniogeH1e NPAMOro UK 3ePKanbHO OTPAXKEHHOTO W3MyYeHUs, Unn
Tabnuuen 4 IEC 60825-1:2014, Korga o NpeBbIWAET o, (cMm. D.4.1.2).

MakcMarnbHYIo BbIXOAHYIO MOLWHOCTL Py .. YPOBHS ONacHoCTK 1 ykaswiBaloT B hopmyne

Fanaun
Pimax = nﬂ J (D}
¥

roe Ny — adeKTnBHOCTL copa rayccoBa My4qKa, NPOXodsALLEero Yepes anepTypy, KOTOPYK ONpenensaioT no dhopmyrne

—1—exp| | & i
N4 P ds3 : (D.5)

roe d63 << da,1’ P1‘max 3apjaeTcq PI_IVI,EI,I/I’ MOCKOINbKY NOHaaA MOLWHOCTb OT TOYEYHOIo MCTOMHKMKa NpoXoduT Yepes anep-
Typy.

Kak nokasaHo B Tabnuue A5 |IEC 60825-1:2014, MNAY ana koxu npu 700 HM < A < 1400 Hm cocTaenseT:
2000 x C, BT - M™2 = 2000 x 5 BT - M2 = 10 MBT - MM™2.

M3 aouameTpa anepTypbl Ang koxu 3,5 mm B Tabnuue A6 IEC 60825-1:2014, nnowadb anepTypbl paBHa
n(3,5/2)2 = 9,62 Mm2.  CrnepoBaTenbHo, BepxHWii  npegen an,um nonyyaetca  cnegyiowmm  obpasom:
10 MBT-MM ™2 % 9,62 Mm2 = 96,2 MBT.

BbIXOL4HYH MOLWHOCTE P,y COOTBETCTBYIOLLYH MaKCHMarsHOMY YPOBHIO OnacHocTu 1M, nany4aemyto To4edHbIM
VCTO4HNKOM, OMPEAENSIOT TakuM 06pa3oM, 4To Py PaBHa CyMMapHOK MOLLHOCTM, MPOXOAsLLEN Yepes KpyroByto anep-
TYpy AMaMeTPOM r:\‘am1 =7 mm ang anud BonH oT 400 Hv ao 1400 HM v 3,5 mm ana anud BonH oT 1400 Hm o 4000 Hm,
pacnonoxeHHyto Ha pacctoaHny r = 100 MM, Kak yka3aHo B ycrnosum 3.

CneposatensHo Py .y 38AaK0T hopmynon
_ Fngw

P1M,max =

TV B2}

roe Ny — 2ddexTnBHoCcTL cbopa rayccoBa ny4yka, NPOXo4ALLEro HYepes anepTypy, KOTOpyio onpeaenstoT hopmMyron

dam :
nm =1-exp ’(Tsa) : (D7)

rae dgg << dy 1\, Py max 380AETCS Py, TaK kak obLUuas MOLHOCTE OT TOHEHYHOTO MCTOMHNKE MPOXOAMUT YEPEe3 anepTypy.

D.4.1.2 MHoromogoBOe BONOKHO

Ons anvH BonH ot 400 HM go 1400 HM MHOrOMOZOBOE BOMOKHO € OAHON CepALEBUHOM paccMaTpUBaeTcs Kak

a) NpOTSHKEHHbIW UCTOYHWK, KOrga AMaMeTp cepaueBuHbl Bonble 52,5 MKkM, 4TO COOTBETCTBYET YIMOBOMY pasmepy
= 1,5 mpag c paccTtoaHusa 35 MM, Mnn Kak

b) TOYEYHBIM MCTOYHWEK B NPOTUBHOM Cry4ae.

CneposatensHo, MO an,ul/i kracca 1 HeobxoQMMO paccyUTbIBaThb C YY4ETOM YIIOBOro pasmepa AvamMmeTpa cepa-
LieBUHBbI.

PaccynTblBalOT MakCMManbHbIe YPOBHW ONacHOCTW ANs CTaH4APTHBEIX MHOTOMOAOBLIX BOMOKOH C AMaMeTpoM cepa-
ueBnHbl 50 MKM Unu 62,5 MKM 1 Yucnosor anepTypon 0,18, KOTopble U3Ny4aT HenpepbIBHLIA ONTUYECKUIA CUrHan ¢ Anu-
How BonHbl 850 HM. Takum obpaszom 6a30BbLIN NPOMEXKYTOK BpPEMEHMW, UCNONB3YEMbIN ANA cUCTeMbI knacca 1, coctaBnsaer
100 c.

[ns TOYEYHOro WCTOYHMKA, TO €CTb KOrAa YIMOBOW pa3mep O Ha pacCTosHUW r = 35 MM MeHblle, Yem oy, =
= 1,5 mpag, 3Ha4yeHue anw yKasbIBaloT B cOOTBETCTBUM ¢ Tabnuuen 3 IEC 60825-1:2014: PHMMI =30x10% C4 C7 BT,
rae C, = 100,002 (. = 700) y C, ABNAKTCS MONPaBOYHBLIMM KO3(PMULMEHTAMW ANA ANUHBI BOMHLI B Tabnuue 9
IEC 60825-1:2014. B npumepe ¢ guameTpom ceppueBuHbl 50 MKM, KOTOPbIA COOTBETCTBYET YrMOBOMY pa3mepy
a = 1,43 Mpaa (< o.in), Prygy BelucnsioT pasHeim 0,78 MBT, rae C, = 100092 =700)=2 00 u C, = 1,00.

26
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[ns npoTshxeHHOro UCTOYHMKA, TO €CTh KOrda d NPEeBbIWAET oy, (M MeHblle o ... = 100 Mpazd), 3HaveHne Prn,
yKa3sblBaloT B COOTBETCTBMM € Tabnuuen 4 IEC 60825-1:2014:

Pranan =7 * 10 C, Cs Cy T2‘0’25 Bt, rae Cg = oo,
HbIMW KoadhpurymeHTamm ns tTabnunusl 9 IEC 60825-1:2014. B npumepe ¢ gnameTpom cepaueBuHbl 62,5 MKM, KOTOPbIN
COOTBETCTBYET yrnoeomy pasmepy o = 1,79 mpag (Mexay o, M Gpax) PHVI.HVI BblYMCIIATCA paBHbiM 0,934 MBT, roe
G, = 1090020~700)= 3.00, Gy = afo=1,19, C;=1,00m Ty = 10 % 10@—emiy3BS =-46.4 ¢,

Takum obpasom B NpvBedEeHHbIX Bhille NpuMepax MOLHOCTb Pﬂl/lﬂyl He NpeBbilaeT BepxHero npegena B 96,2 mBr,
onpegensiemoro MNAY onsa koxw (cM. 4.7.2 a).

CormacHo Tabnuue 4 wuaMepeHue BbiMonHAlT npu  r=35 wMMm. CnegosaTenbHo, dgz paBeH:
2r 2x35mMmMmx 0,18

m T, =10 x 10(c—omin)/98.5 ¢ rae sBnsOTCH NONPaBOY-

dﬁ3 31.—72 1’7 =7,41 MM.
Takm 06pa3om MakCMMarbHY BhIXOAHYHO MOLHOCTL Py .. YPOBHS OMAcHOCTY 1 NomyyatoT nyTem BeIMUCNEHUS:
_Fwan _ Finan _ Bwan
P max = = — = Br.
: n 2 0,2
1— exp (35 MM
l7,41 MM

Ona cepaueBuHbl gvaMeTpoMm 50 MKM (TOYEYHBLIN UCTOYHUK) U CepOueBMHbBI AMaMeTpoM 62,5 MKM (MpoTsXKeHHbIN
WCTOYHUK) 3HaYeHUs Py . paccumTbiBatoT Kak 3,89 MBT 1 4,67 MBT cooTBeTCTBEHHO.

BOINC npuceanBaeTcs ypoBeHb onacHocTk 1M, Korga ypoBeHb W3nyyeHus, onpeaeneHHblid B COOTBETCTBMM ¢ Tab-
nuuen 4, npeebiwaet MO knacca 1 ons ycnoeuid 1 1 2 1 meHblwe yem 500 mBT, uto cooteetcTeyeT MWW knacca 3B,
HO YPOBEHb U3MNy4YeHWsi, UAMEPEHHLIN C NMOMOLLBK anepTypHOro orpaHu4MTensd AnaMeTpom 7 MM Ha paccTtosHui 100 mm
OT TOYEYHOro UCTOYHUWKA, MeHble unu paeeH MNOW knacca 1. Takum 06pa3om 0gMHOYHOE MHOrOMOJOBOE BOMOKHO pac-
cMaTpuBaeTCs Kak MPOTSKEHHbBIA UCTOYHWK, KOrda AMamMeTp cepaueBnHbl npeebiwaeT 150 MKM, 4TO COOTBETCTBYET Yrmo-
BOMY pasMepy o, = 1,5 Mpan ¢ pacctoaHua 100 MM, 1 KaK TOYeYHbIA MCTOYHUK B MPOTUBHOM Criyyae.

Ha paccrosHun 100 mm yrnoBeble pasmepbl o cepaueBuHbl 50 MKM M cepaueBuHbl 62,5 MKM paccyMTaHbl Kak
0.5 mpag v 0,625 Mpaa COOTBETCTBEHHO, YTO HIDKE YeMm a, .. Takum obpasom anw 3a[aeTcsl B COOTBETCTBMM C Tabnu-

ueit 3 IEC 60825-1:2014: Pryny, = 3,9 10™*C, C; BT=0,78 MBT.
2rNA 2 x100 mm x 0,18

OuameTp nyyka Ha pacctoaHK namepeHna 100 MM paBeH dgs =~ 77 = 77 =212 mm.
BbIXOAHYK MOLWHOCTE Pyyy o, COOTBETCTBYHOLLYIO MaKCMMaandmy YPOBHIO onacHocTit 1M, onpeaenstoT Oo-
nei NoMHOW M3Ny4aeMol MOLLHOCTK, NPOXOAALWEN YePe3 U3MEPUTENLHYIO anepTypy:
P1M,max = H%MQM = 0,78 MET =7,52 mBT.
™ 1—exp|- T MM ’
P 212 mm

3710 3HayeHue meHblle, Yyem MO knacca 3B. CnepoeartensHo B AaHHOM NpumMmepe, Pm, max = 7,92 MBT.

B cry4ae HenpepbIBHOTO ONTUHECKOTD U3NYYeHMA Ha AnvHe BonHbl 1270 HM MakcuMarnbHasn BbIXOAHAS MOLYHOCTb
P4 max YPOBHS OMacHocTn 1 nameHsieTcs us-aa ysenudenns C; cneaytomm obpasom.

B sTom npuvmepe yrnoeble pasmepsl a cepauesuHibl 50 MKkM 1 cepaueBuHbl 62,5 Mkm coctasnsaoT 1,43 mpag (< aq,)
n 1,79 mMpan (MeXny op, W 0p,,) COOTBETCTBEHHO; TakMM 06pasoM, NPUMEHSTCH Pryuny TOHEHHOTO UGTO4HMKA U (Mpo-
MEKYTOUHES) P40, MPOTSIKEHHOTO UCTOHHIKA COOTBETCTBEHHO. PN NPUMEHEHNM ANWHbI BOMHbI 11 6a30BOr0 NPOMEXYTKa
spemeHn 100 ¢ B cootBeTCTBMM C Tabnuuamu 3 u 4 IEC 60825-1:2014, Py n ANS TOYEYHOTO UCTOHHUKE U MPOTSKEHHOTO
MCTOMHWKA 380at0T Kak:

- Prpgn =39 % 10~ C, C; = 27,9 MBT ANsl TOHEYHOTO UCTOMHMKA,

- Prpgn =7 X 10 C, C4 C, T,7025 = 33,4 MBT ANnsi NPOTSIKEHHOTO UCTOHHMKA,
rae C, =5, Cg = alo;, = 1,19, C; =8 + 10004 (4~ 1250)= 14,3, T, = 10 x 10(¢ ~aminy985 = 10,1 ¢,

CnepgoBaTenbHO B 9TOM NpMMepe PHVUJVI He NpeBblaeT BepxHero npegena B 96,2 mBT, paccunTtanHoro B D.4.1.1.

Ans aToi ANWHBI BOMHBI dgz cocTaBnseT 7,41 MM. Takum 06pasoM MakcumarnsHYo BeIXOAHYIO MOLWHOCTE Py .,

YPOBHSA onacHocTh 1 ansa cepgueBuHbl 50 MKM (TOYEYHBIA UCTOYHWMK) U cepaueBuHbl 62,5 MKM (NPOTSXKEHHBbIA MCTOY-

P
HWK) MONYYaloT Kak Py .. = Hjﬂ””” e Awmam = ”0”2’1” B, yTo cocTaenser 140 MBT v 167 MBT coot-
' 1 (35Mm P :
BETCTBEHHO. 1—exp|- 7]
EKT,41 MM

PaccunTbiBalOT BbIXOAHYIO MOLLHOCTb Py 14y COOTBETCTBYIOLLYIO MAKCMManbHOMY YPOBHIO onacHocTh 1M.
B atom npumepe Ha pacctoaHun 100 MM yrnoBele pasMepsl a cepaueBuHbl 50 MKM U cepaueBuHbl 62,5 MKM pac-
cuyMTaHbl kKak pasHble 0,5 mpag 1 0,625 Mpaj, COOTBETCTBEHHO, YTO HIKE YeM ..

2T
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Takum obpazom Py, NpyUBedeHa B cOOTBETCTBIN ¢ Tabnuueit 3 IEC 60825-1:2014:

P =39x 104 C, C, =279 MBT.
nmam 47 2rNA 2% 100 MM x 0,18

HOwrameTp nyyka Ha pacctoaHuu 100 MM paBeH: dgs = 7 77 =212 MMm.
BbixofHy10 MOLWHOCTE Py 1oy, COOTBETCTBYIOLLYIO MaKCHManbHOMY YPOBHIO onacHocTv 1M, onpeaensior fonei non-
HOW M3My4aeMOoM MOLLHOCTW, MPOXOAALLEN YEPES NBMEPUTENBHYI0 aNepTYPY Py max = J 27,9 wEr o 270 mBrT.
B [ Tmm
11 “xp {21,2 MM] |

370 3HadeHVe MeHblue, Yem MW knacca 3B. CnegosatenksHo, B AaHHOM nipumepe Py 4x CocTaBnaet 270 mMBT.

D.4.1.3 OgHoMOOOBOE BOMNMOKHO

PaccunTblBaloT MakcumMarnbHble YPOBHWM OMACHOCTWM AN OAHOMOLOBOIO BOMIOKHA C AWMaMeTpOM MOAOBOrO Mons
11 MKM, KOTOpPOE M3Ny4aeT HenpepbIBHbIA ONTUYECKUIA CUrHan Ha AnvHe BorHbl 1270 Hm.

MpyMeHas yKasaHHyt0 ANWHY BOIMHbI 1 BA20BLIA NPOMEXYTOK BpEeMeHMW, UCMonb3yeMblid Ana cucTeMbl knacca 1 u
pasHbiit 100 c, B Tabnuue 3 IEC 60825-1:2014: Py, = 3,9 104C,C,Br,rae C, =51 C, =8+ 10004 (» 1 250) = 14,3
13 Tabnuuel 9 B IEC 60825-1:2014. CnegoartensHo anm = 27,9 MmBT, 4TO He npeBbiLLaeT BepxHero npegena B 96,2 mBT.

B atom npumepe namepeHue BLINOMHAT npu r = 35 MM. CnenosaTtenebHo dgy paseH
C242r) 242 %35 MM x 1270 Hm

de3 T T x 11 MKM =364 UM

Takum ofpa3oM MakCUMamnbHYK BbIXOOHYK MOLWMHOCTL P, .. ypOBHA onacHocT 1 nomy4awoT
P max = H-ITTHM = 279 mBr = 46,2 mBT.

1 J1 _ Bxp _ M\Z
{ 3,64 MMJ

PaccuyuTbiBatoT BbIXOOHYHK MOLLHOCTb P1 M,max: COOTBETCTBYHOLYH MakCMManbHOMY YPOBHIO ONaCHOCTU 1M.

B aToMm npumepe  guaMeTp  MNy4Yka  Ha  pacCTOAHUK U3MepeHus 100 MM  paBeH
- :2J§m _ 242 %100 mm x 1270 Hm D4k

g 7 x 11 MKM

BbIXOOHYI0 MOLHOCTE Pqp oy COOTBETCTBYIOLLYIO MakcMManbHOMY YpoBHIO onacHocTi 1M, onpenensioT poneit
NOMHOW N3Ny4YaeMoli MOLLHOCTU, MPOXOASLLEH Yepe3 U3MepUTENBHYH anepTypy AMaMeTpoM 7 MM

P 27,9 MBT
M,max — LIS =76,5 mBT.
MNim i 7mm 2
—exp *[m |

370 3HadeHue meHbLlue, Yem MWW knacca 3B. CnefoearensHo, B 4aHHOM npumepe Py max= 76,5 mBT.

B cnyyae HenpepbIBHOTO ONTUYECKOTO U3Ny4YyeHns Ha anvHe BonHel 1310 HM MakcumanbHas BbIXOAHAA MOLHOCTL
P max YPOBHA OMAacHocTv 1 yBENW4MBAETCs U3-3a 3aBMCUMOCTH Gy OT ANWHBI BOMHbI CHIEAYIOLLMM 0Bpasom.

[Mpyn npumeHeHWW OnWHLI BONHbl U 6asosBoro npomexyTka BpemeHn 100 ¢ B Tabnuue 3 IEC 60825-1:2014 PWU:WI
paccyMTbIBaKT criegyowum obpasom

Prugn =39 x 10 C, C, Br,

e Cy =5 n C; = 8 + 10004 (4~ 1250) = 259,19, CrnenosatensHo Py, = 505,4 MBT. MonyyeHHbii Py, NpeBbiaeT
BePXHWI Npefen, noanexallni sameHe Ha Ppn = 96,2 MBT.

M3 ycnoeua 2, ykaszaHHoro B Tabnuue 4, uamepeHve BbinonHawT npu r = 35 mm. CnegoBaTenbHo

d _ 232 _ 242 x 35 MM x 1310 HMm _375 mm.
g T x 11 MKM

Takum o6pasoM MakcUMmanbHYK BbLIXOAHYK MOWHOCTL P ypoBHA onacHocT 1 nonydawT

1, max
Py = 1B _ 96,2mBT =165 MBT
1. max n, i 21 .
1- exp 7{ 35MM |
(3,75 MM ‘

PaccunTbiBaloT BbIXOAHYH MOLIHOCTb Py 1ax: COOTBETCTBYIOLLYI) MaKCUManbHOMY YPOBHIO onacHocTn 1M.
Ona o9Ttod AnuHbl  BOMHBI  AMamMeTp MNydka Ha paccToaHum  uaMepeHus 100 mwm paBeH

Oy =202 _ 2/2 100 MM x 1310 WM _ 407\
Ty 1 x 11 MKM
28
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BbIXOAHY0  MOWHOCTE Py max: COOTBETCTBYIOWIYID — MakCMManbHOMY  YPOBHIO  onacHocth 1M,
onpenensoT Oonell  MOMHOW  W3NyYaemoi MOLLHOCTW, MNpoxoasfleid 4Yepes W3MEepUTENbHYK — anepTtypy

Piimag T B2wBT 577 mBr
1M, max T}WI J A 2 :
11’9“’ ’[10,7 =

370 3HaveHue MmeHblue, Yem MO knacca 3B. Takum obpaszom, B 4aHHOM NpumMepe MakcuMarbHas BbiXoOHasi
MOLLIHOCTb YpOBHS onacHocTh 1M cocTaBngaeT 277 MBT.

D.4.2 Heckonbko ANWH BOMH MO 0AHOMY BOMOKHY

D.4.2.1 O6LMe nonoxeHus

Korga no ogHomMy BONokHy nepepaetca Gonee ogHOW AMNWMHBI BOMHbI, HANPUMED B CUCTEME MYNbTUNIIEKCUPOBAHWSA
¢ pasgeneHvem anuH BonH (WDM), ypoBeEHb ONacHOCTU 3aBUCUT KaKk OT YPOBHEW MOLLHOCTM, TaK U OT TOr0, ABMSAIOTCA NN
OTNWHBI BONMH agauTMBHBIMA. [1pKM BO3OEWCTBMM Ha KOXY ANWH BOMH, 00bIYHO nenonb3yembix B BOJIC, onacHocTe Beerga
aBnseTca agaAMTUBHONW. [na BonblWUHCTBA BONOKOHHLIX cucTeM 1400 HM — 9TO rpaHuua, Npy KOTOPOW MEHAIOTCS YCNOBUS
aaouTUBHOCTK:

a) ecnuv obe ANWHbLI BonH Hke 1400 HM, ONacHOCTU CYMMUPYIOTCH, T. €. COBOKYNHAA ONacHOCTL BhILUE,;

b) ecnu 0be anuHbl BonH npesbiwatoT 1400 HM, ONACHOCTU CYMMUPYIOTCS, T. €. COBOKYMHAs ONacHOCTb BbILUE;

c) ecnu ogHa anvHa BorHbl Beiwe 1400 HM, a gpyrasa H1Xe, TO 0NacHOCTU HE CYMMMWPYKOTCS, T. €. COBOKYMNHas onac-
HOCTb He YBENMYNBAETCH.

OnacHOCTb AN KOXKW U CETYATKU HeobXoaMMOo paccyMTbIBaTE OTAENBHO.

YTobbI paccunTaTh YPOBEHE OMACHOCTW AN CUCTEMEI C MHOMXECTBOM AMWH BOMH, HEOBX0AMMO paccyMTaTb MOLL-
HOCTb CUCTEMbI Ha Kax oW AnuHe BonHel kak gonto MOV ana gaHHoro knacca Ha aToW AnuMHe BomnHel (Hanpumep, 25 %,
60 % n T g., Bnnote go 100 %), a 3aTemM CroXUTb 3TK KOMMOHEHTLI BMecTe. Ecnun cymmapHas gons npeeebiwaet 1 (100 %),
TO YPOBEHb OMAacHOCTU NPEBbLILLAET Npenen WHTEHCUBHOCTW AOCTYNHOTO W3Ny4YeHns AnsS 0aHHOro Knacca. 3Ty npouenypy
Takke crnegyeTt MCMNonNb3oBaTh Npu onpegenennn spemenn AlNM, ncnoneays tabnuuy MNQOY smecto tabnvu MNAAN.

D.4.2.2 NMpumep ¢ MHOXECTBOM ANWH BOMH

OnTuyeckaa cucTema nepefayu, UCMoMb3yllasa 0OHOMOOOBOE BOMOKHO C AMaMETPOM MopaoBoro nona 11 Mkwm,
nepegaet WecTb ONTUYECKUX CUrHAMNoB: Ha AnuvHax BonH 1270 Hm, 1280 HM, 1290 Hm, 1300 HM, 1310 HM 1 1320 HM.

Kaxobl U3 3TUX CUTHANoOB MMEET MakCUManbHYH0 ycpeaHeHHy no BpemeHun molHocte 10 abm (10 mBT). Heobxo-
OMMO ONpPEefenuTb YpOBEHb ONacHOCTW B MECTE YCTaHOBKM Nepegaryumka.

Mpwn otcyTcTBUM Kakon-nnbo apyro MHopMaLMM 0 NPOJOIMKUTENBHOCTM U3NYYeHWA NepeaaryMKa npyM oTcoeaum-
HEHWW KOHHEKTOpa npeanonarakoT, YTO CUcTeMa OTKIIOYEHUH He paboTaeT, a 3aTeM OnpeaensoT YPoBEHL OMacHOCTU Ha
OCHOBE YPOBHEN MOLLHOCTW W3MNYYeHUs, K KOTOPOMY eCTb JOCTYN Ha KOHHEKTOPE Nepefatynka (0TCOeAUHEHNE KOHHEKTO-
pa ABnAeTcA 000CHOBAHHO NPOrHO3MPYyeMbIM COBLITUEM).

OueHKn Ha OCHOBe ANWTeNnbHOCTM ManydeHus t = 100 ¢ npu HenpegHamepeHHoM HabniwogeHun B 4.3 e)
IEC 60825-1:2014

B tabnuue 1 IEC 60825-1:2014 ykasaHo, 4TO BNUAHME BCEX ANMWH BOMH ABMNAETCH aganTuBHbiM. CnegoBaTeneHO
OLEHKY cneayeT NPOBOAWTL HA OCHOBE OTHOLLEHUA 3MUCCUIA OOCTYMHOMO M3Ny4eHUs Ha Kaxaow anuHe BonHel k NWOW ana
NPVYMEHKUMOrO KNacca Ha 3ToW AnuHe BornHbl (oM. 4.3 b) IEC 60825-1:2014).

CHauvana cpaBHUBaT ypoBHUW U3nydenus c NOW ons knacca 1.

MockonbKy €CTb TOMEYHBIN UCTOYHWMK C AMaMeTpoM MOZOBOro nonda 11 MKM, TO YrmoBOW pasmep o UCTOYHMKA MEHb-
WE 0y, HTO COOTBETCTBYET Cy = 1. M3 Tabnuupi 3 IEC 60825-1:2014: Ppyyyny = 3.9 x 104 C, C; BT, rae C, = 5 Ans AnvH
BOMH 2 1050 HM 1 C, = 8 + 100.04 (= 1250) g nrk BonH 2 1 200 HM.

CnepoatensHo ana anud BonH 1270 Hm, 1280 Hm, 1290 Hm, 1300 Hm, 1310 HM 1 1320 HMm, MAOW cocTaensatoT
27,9 mBrT, 46,5 mBrT, 93,2 MBT, 96,2 MBT, 96,2 MBT 1 96,2 MBT, cooTBeTcTBEHHO, rae MNOW ons onud BonH Gonee 1290,4 Hm
orpaHuyeHbl 96,2 MBT 3Ha4YeHuAMK, nony4eHHbIMA U3 T1OY 4na Koxu.

TexHu4yecKkne XapakTepucTMKN M3MEPEHWIA, NpUBEeOeHHbIe B nogpasgene 5.4 IEC 60825-1:2014, TpebytoT npume-
HeHwns Haubonee cTpororo ycnosud, NpyveBegeHHoro B Tabnuue 4. [ns pacxogsweroca ny4ka U3 onNTMYECKOro BOMOKHA
Hanbonee cTporum ycnosuem aenaetca ycnosue 2. CornacHo tabnuue 4, guameTp anepTypel coctaenset 3,5 MM, a pac-
CcToAHME U3MepeHnsa — 35 MM AnA TeMNepaTypHbIX NPeaernos.

Vcnonbays BolpaXkeHWe Ans AvamMeTtpa nyvka Ha paccTosHWMMW r OT ONTUYECKOro BONOKHA, AMaMeTp No YpoBHIO 63 %
(1/e) AnNs 0AHOMOAOBOIO BOMOKHA C wj, KOTOPbIA ABMNAETCA AWaMETPOM MOJOBOIO Monsd, onpeaeneHHbIM Mo YPoBHKO UH-
TEHCUBHOCTM 1/e2, paBeH:

C24J2r% 24f2 x 35 MM x 1310 Hm

de3 Wy T x 11 MKM =13 e
29
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Takum o6pasoM a(pekTMBHOCTE cBopa Ny NP NPOXOXOSHUM Yepes anepTypy AvaMeTpoM 3,5 MM BbIYMCIIAKT Kak

3.5 MM 2
M4 =1-exp —[m] =0,582.

Takum obpasom B aToMm criyyae 58,2 % molHocTu nanydernns Byaet cobupatbcs anepTypoir guameTpom 3,5 MM Ha
paccToaHun 35 MM OT TopLa 0AHOMOLOBOTO BOMokHA. W x0TA ath(peKTUBHOCTE cHopa 114 3aBUCHT OT AfUHbI BOMHLI, HUXE
npumeHseTcs Hanbornee KoHcepBaTUBHan adekTnBHOCTL cbopa 14, cocTaensowan 60 % npu anvHe BonHel 1 270 HM.

CymMMUpOoBaH1e COOTHOLLIEHWIA COOTBETCTBYOLWEN MowHoCcTK cbopa k cooTeeTcTRyoWwmmM MIALN anm,k Ha Kaxoou
ONWHE BOSHbI AaeT

(Power) | 10mBt x0,6 10MBT x0,6 10MBT % 0,6 3, 10MBT <06

2| Fwpne | 279mBr | 465wmBT | 932 mBr o wBr

3TO COOTHOLLEHME MeHbLUE 1; TakuMm 06pa3oM MHTEHCUBHOCTbL JOCTYMHOMO M3NYyYeHUA HAX0OUTCA B Npegenax Knac-
ca 1, v criepoBaTtensHO B 3TON 30HE NPUMEHSAETCH YPOBEHL ONacHocTu 1.

D.4.3 [ByHanpaBneHHan (MnonHogynnekcHas) nepega4a

Kaxpoe oToensHoe HanpaeneHve nepefadn He AaeT agaMTUBHOMO acpdekTa, MOCKONbKY Kamablid CMOMaHHBIA KO-
HeLl, OMTOBOMOKOHHOMO Kabensa npefacTtaBnAaeT OTAeNbHYH OMacHOCTb B Clyvae paspbiBa BOMOKHA. YpPOBEHb OMacHOCTU
onpenenseTca HanpaeneHemM nepenaqu ¢ Gonblieil MOLWHOCTLH.

D.4.4 ABTOMaru4yeckoe NOHMKeHWEe MOLLHOCTH

D.4.4.1 O6wue nonoxeHun

[Mpn ncnonb3oBaHUK PYHKLWK aBTOMaTUYECKOro NOHMXeHUs MolHocTh B BOJIC MOXHO Ha3HauyuTb Bonee HU3KUA
YPOBEHb OMNACHOCTW, YEM TOT, KOTOPbLIM Bbin Bkl NpK ee OTCYTCTBUM. DTO BaXKHO, KOTOA YPOBEHb OMNACHOCTW BHYTPEHHUX
onTuyeckux nepegatyukos/ycunutenen BOJIC moxeT HaknagbiBaTe OrpaHUYeHUs Ha TO, IAe 3Ta NMHUA MOXET BbITh pas-
BepHyTa. CMm. Tabnuuy 5.

ABTOMATUYECKOE MOHMXEHWE MOLLHOCTW HE AOIMKHO 3aMEHATh Haanexallme Metoabl paboTtel M TexHWYeckoe 0b-
cnyueaHne. Kpome Toro, Npu OLEHKE YPOBHA ONACHOCTW CINEAYET Y4NTbIBATh HAOEXKHOCTb MexaHuama AlM.

OueHKY YPOBHSA ONMacHOCTU HEOBX0AMMO NPOBOAUTL B MOMEHT 000CHOBaHHO MPOrHO3NpyeMOoro OOCTyna YenoBeka
K M3MydeHWo (Hanpumep, Nocne paspbiBa ONTOBOMOKHA), ecnu TOMLKO M3MepeHne B Bonee no3gHee Bpems He NpyvBeaeT
K Bonbliemy obnyderuio (cm. 4.7.1 1 4.7.2).

AlM He paccMaTpuBaETCA Kak yHUBEpcanbHas Mepa 3aLLMThl, MOCKOSbKY NPy pa3pbiBe BONOKHA 0ObIYHON NpakTu-
KOW ABNAETCS UCNOMb30BaHWE ONTUYECKON TECTOBOW YCTAHOBKK (0BbIYHO OMTUYeCKOro pedrekToMmeTpa Bo BpeMeHHoW 06-
nactu, OTDR) ansa onpeneneHnsa MecTa paspbiBa. 10T Nnpubop nogaeT fnaszepHoe U3anyyvyeHre no TECTUPYEMOMY BOIMOKHY.
Takum obpaszom, faxe ecrnv 0ObIYHbI TENEKOMMYHUKALMOHHEI NepeaaTyMK BbIKIHOYEH UM U3BMEYeH, AMarHoCTUYECKMIA
npubop MOXET NO3KEe NOAAThb Na3epHOE U3NYYEHNE B BOMOKHO.

3Tu pednekTomeTprl 00BIMHO paboTaloT B knacce 1, noatomy NoTeHuuMansHas onacHoOCTb ANA TaKUX MCTOYHUKOB
OTCYTCTBYET.

OpgHako cucTtemMbl ¢ Bonee BbICOKOW MOLHOCTBIO MMetoT BonbLlunii paguyc AencTems n moryT TpebosaTe pednekTo-
MeTpbl knacca 1M, knacca 3R unu knacca 3B ans obHapyxeHus obpeia. Kpome Toro, curHanel pedpnekroMeTpa MoryT
ObITb yeuneHbl 40 Gonee BLICOKOrO Knacca, ecrv oHW NepefarTcs Yepes CUCTEMY C ONTUYECKMM YCUNEHUEM.

3a VCKMIOYEHWEM CUCTEM «Tof, K4y, NpenHasHayYeHHbIX AN UCNONb30BaHWA B HEOTPAaHUYEHHBIX 30HaX, BaXHO,
yToBbl cneumanucT no nasepHow BGeszonacHocTu unu onepatop BOJC onpegenvn Ans KaXOoW 30Hbl (MNWM AnNs BCero
yyacTka ceTu) JoMnyCTUMbIA YPOBEHb OMAcHOCTU B COOTBETCTBUM C YPOBHEM IA3epHON MOATrOTOBKW, NPeaocTaBnseMolt
WX NepcoHany 1 Apyrum nuuam, KoTopble Mornu Bbl NONyYnTs OOCTYN K WX CeTW. YpoBeHb onacHocTu 1M vnuv ypoBeHb
onacHocTK 3R 4acTo BbIGMpalT NOTOMY, YTO PabOTHUKM MOrMK ObITh NPOMHCTPYKTUPOBAHbL! HE MCMONbL30BaTh Kakue-nubo
onTUYeckue (konnuMupylowme ) Npubopel, KoTopkle yBenMyYuBany bl 0NacHOCTb, W, Kak NpaBuno, y HUX He Bbino 6bl Heob-
XOAMMOCTU OCMaTpUBAaTL BOMOKHO ¢ Bnnakoro paccToaHus. YpoBeHb onacHocTh 3B AonycTUM B KOHTPONMPYEMbIX 30HaxX
npu Hagnexallen MapkKMpoBKE U COCTOAHUN KOHHEKTOPOB.

B nogpaspene D.4.4 paccmatpusaetca AINM npy HeCKONbKUX 0BCTOATENBLCTBAX:

- B CUCTEMaX C ONTUYECKUMU YCUITUTENAMM;

Ha NerkogocTyNHOM BOMOKHE B NOTKe ANS cpallMBaHUs;
Ha BOMOKOHHO-ONTUYECKOM KOHHEKTOPE;
Ha BOMOKHE, JOCTYN K KOTOPOMY 3aTpyAHEH B nogBoaHom/3arnybneHHom kabene;

- B OrPaHMYeHHbIX N HEOTPaHUYEHHbIX 30HAX;

- B Crly4ae NeHTo4YHbIX Kabenen.

BepxHue npegenbHble 3Ha4eHWA ANA TUMWYHBLIX ANWH BOMH NpuBedeHsbl B pasgene D.3 v Tabnuue D.1.

D.4.4.2 OnTUyeckue ycunurenm

OnTtu4yeckue ycunutenu obnagatT cnocoBHOCTBI0 reHepUpOoBaTh 3HAYUTENEHLIE YPOBHM OMTUYECKOW MOLLHOCTU.
3HaueHns mowHocTy = 500 mBT He ABRAKTCA pegKocTsi. ITO MOXET NPUBECTM K MOTEHUMAanbHOW onacHoctn 6e3 mc-
MoMb30BaHUA 3aLLMTHBIX MEXaHW3MOB. 10 3TOI NpUYMHE BaXXHO MCMOMb30BaTh NOAXOAALNE CPeacTsa ANA OrpaHuYeHns
TakvMx YPOBHEWN MOLLHOCTW Npy obpalleHnn K yCUnMTenam Ans peMoHTa uin TexHudeckoro obenyxmeaHuda. MoxeTt notpe-
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boBaTbCA pacCMOTPEHME COOTBETCTBYIOLLMX MEXaHM3MOB, BKITKOYadA, HO He orpaHuyuBasnce, AMM aAns cHKeHWA YPOBHSA
0OnacHOCTU W UCMOMb30BaHWE KOHHEKTOPOB CO LUTOPKaMMU.

D.4.4.3 ANM ana BOJIC c pacnpegeneHHbLIM ONTUYECKUM YCUNEHUeM

AlNM ans BOINC c pacnpefeneHHbiM ONTUYECKUM YCUMNeHWeM (Harnpumep, Ha ocHoee adpdpekta BKP) Tpebyetca
HE TONbKO A8 OCHOBHBIX UCTOMHWMKOB CUTHanNa, Ho TakKe 1 ONA NasepoB Hakadvku. [1nsg Takow cucTembl C pacnpegeneH-
HbIM ONTUYECKUM YCUNeHnem MoxeT notpeboBaTtbca Bonee BbICTPLIA OTKNUK, YEM ANA OPYTMX CUCTEM (C MEHBLUENA MOLLL-
HOCTEBH), B 3aBMCUMOCTU OT (haKTUYECKOW MOLLHOCTW Haka4ykn B paccMatpvaemoi cucteme BKP-ycuneHus.

D.4.4.4 BonokHo B Moayne cpalwMBaHUA

Mo mepe yBenuyeHusa mowHocTu B BOIC BaxHO, 4ToObI NpU onepauumn CBapKku BOMOKOH, B KOTOPbIX NOTEHLMANBHO
NMpUCYTCTBYET M3ny4YyeHue YpoBHs onacHocTu 3B, yuuTbiBanack 6e3onacHocTs oneparopa, W, B Takux criydasx cnenyet
WCMONb30BaTh MOMHOCTLIO 3aKPbITLIMA annaparT Ans cBapku. Ecnu cBapka He BbINOMHAETCA B 3alUMTHOM KOpPMyce, TO aBTo-
MaTWU4ECKOE MOHMXEHWE MOLLHOCTM — 3TO BApUaHT CHWXKEHWSA YPOBHA OMAcHOCTW U CNefoBaTENbHO BO3AEWCTBUA.

D.4.4.5 Cuctembl C pa3beMHbIMM COeOUHEHUAMM

Hpyroit aenseTca cuTyaums, Korga AoCTyn K ONTOBOMOKHY, B KOTOPOM PACNpOCTPaHAETCH MOLLHOE U3ny4YeHue, Mo-
XeT ObITb 060CHOBAHHO CMNPOrHO3UMPOBaH, KOT4a B CUCTEME UMEETCS OJHO UIW HECKOINMbKO BOMOKOH, OTCOEAWHEHHLIX OT
BOSIOKOHHO-ONTUYECKOrO KOHHekTopa. CyllecTBYeT psan PeLueHuid Ona OOCTUXeHusa Bonee HU3KOro YpOBHS OMacHOCTU
npu pasbeguHEHUN ONTUHECKMX PA3beMHbIX COeANHEHWA. Hanpumep, ogHUM 13 MEXaHWYECKUX PELLEHWI, KOTOPOE MOX-
HO pPacCMOTPETb, ABMAETCA UCMONb30BaHWE KOHHEKTOPOB CO LUTOPKaMW. Takoe peLleHue Npv YCNoBUKU, YTO KOHHEKTOPLI
oTBeYarT TpeboBaHWAM MO XapaKTepUCTMKaM HaOeXHOCTW, onucaHHeiM B D.5, obecneymBatoT KOHTPOb U3NYy4YeHUs OT
HECOEOWHEHHBIX KOHHEKTOPOB. 3T LWITOPKN OOMKHBLI cpabaTeiBaTh B Te4eHWe 1 ¢ B 30Hax ¢ HEOrpaHWYEHHLIM JOCTYNOM
1 3 C B OrpaHUYEHHbIX W KOHTPONUpyeMbix 3oHax. LLUITopku MoryT okasaTbcsl HEMPaKTUYHBIMKA UMW HEXenaTensHbIMW 45
KOHTpONSA YPOBHEW OMNTUYECKCOW MOLUHOCTW, MpeBbiatomx onacHele ypoBHu 1M, 2M unu 3R. B atux cutyauusx AlNM
MOXET ObITb EOMHCTBEHHLIM PELLEHUEM.

D.4.4.6 NopBoaHbI/3arnybneHHbIN kabenb ana nogeogHbix BOMNC

HexoTopkle noaeoaHble BOJIC noTeHUMansHO MOryT nepefaBaTh 3HaYUTENBHLIE YPOBHU ONTUYECKOW MOLLHOCTU.
Kak npaBuno, noBpexaeHUe ONTOBOMOKOHHOTO Kabens MpoucxXoguT Ha MOOBOOHOW 4acTu, a He Ha 3arnybneHHoWn Ha-
3eMHOI YacTu. [1ockonbKy ONTOBOSTOKOHHBIN Kabens HaxoaWTCA nog BOAOKW, ANA U3BNeYeHns kabens u ero peMoHTa He-
06X0OMMO COOTBETCTBYIOLLEE TPAHCMNOPTHOE CYOHO, YTO MOXET 3aHATb Yackl unv aHu. MNockonbky AlNM moxeT okasatbea
HEYMECTHbIM UMM HEMPAKTUYHBIM LA 3TMX JIMHWIA, BO3MOXKHO NoTpebyeTcs MCnonb30BaTb CTPOrMIA aAMUHUCTPaTUBHBIN
KOHTPOINb, BKMOYaaA npouenypbl pyYHOro OTKMIOMEHWSA NasepoB. 3TO MO3BOMUT yBeamuTbCd, Y4TO Hagmnexaliue yCroBWA
paboTbl NOQAEPKMBAIOTCA HKE YPOBHSA ONacHOCTH 4, KaK yKasaHo B HacTOSLLEM cTaHaapTe.

PyuHoe otkmtoueHme BOJC npu peMoHTe/TEXHMYECKOM 0BCnyK1MBaHMK B HAcTosLLLEEe BpeEMSA ABNAETCS NpaKTUKON
MHOIMX ONEPaTOPOR M3-3a OMAaCHOM0 YPOBHS MUHWW 3MEKTPONUTAHMSA, CBA3AHHOIO C NoABOAHLIM kKabenem. 3Ta NUHMA Uc-
nonb3yeTca Ans NMTaHWa NOABOAHBLIX YCUNUTENEN BAONb MaplupyTa. B byaywem ans cuctem 6e3 ycunutenen ata MHWA
3MNEeKTPONUTaHWMA MOXET BonbLue He BbiTh YacTblo kabend. Tem He meHee paboyasn NpakTUKa Mo OTKITHYEHWMKO ONTUYECKOTo
curHana B ONTOBONOKHE Mepes U3BneYeHuem AomKHa ObiTb MPOAOMKEHA W3-32 ONACHOCTEN, CBA3AHHLIX C COOTBETCTBYHO-
e onTUYECKOM MOLLIHOCTBHD.

D.4.4.7 AMNM ans 30H ¢ orpaHM4eHHbIM U HEOTPaHUYeHHbIM OOCTYNOM

Mpoektuposwmkam BOJIC Heobxoanmo 3HaTb 06 orpaHWyeHysX, NpUMBEOEHHbIX B 4.9, NPy pacCMOTPEHUKM 30H C
OrPaHU4EHHbLIM M HEOrpaHN4YeHHbIM AOCTYNoM. [nA 3TMX 30H NPOEKTMPOBLUMKaM credyeT pacCMOTPETb BO3MOXHOCTb
BrModeHus AlM B mobyro cucTemy, KOTopas MoTeHUManbHO MOXET noABepraTh fMo4er Bo3AeWCTBUI0 ONTUYECKOW MOLL-
HocTu knacca 3B unu Beiwe. MNpu NpoeKTUpoBaHWUM CUCTEMBI OTKITHOYEHWSA MOLLIHOCTH CriegyeT NPUHATL COOTBETCTBYHOLLME
mMephkl No obHapykeHuo obpbiBa 1 obecnevyeHno HageKHOCTI.

D.4.4.8 AINM ansa neHTo4YHbLIX Kabenen

Mcnornb3oBaHWe NeHTO4YHbIX kabenei MOoXeT NPUBECTU K NOBbILIEHWH ypoBHA onacHocTu Ans BOJIC. JomnxHa bbiTb
npoBefeHa TLaTenbHas OLeHKa OnMacHOCTK, Kak onucaHo B D.4.6, u fomkHbl ObiTb OLEHEHBL! M BHEAPEHbLI COOTBETCTBYIO-
wire mepsbl no ANM, NnepekpbITUO U3NYyYeHUa U CBapHLIM COEAVHEHUSIM C YY4ETOM MOTEHLUMANBHO NOBLILLEHHOTO YPOBHS
onacHocTu 1 pacnonoxeHusa BOJC.

D.4.5 MHoXecTBeHHbIe BONMOKHa

OnacHocTb, CBA3aHHasA C Ny4kamy pasopBaHHOroO (T. €. HECKOMOTOro) BOSIOKH@ B pasopBaHHOM OMTOBOSIOKOHHOM
kabene, He NPeBLILIAET ONACHOCTL, CBA3@HHYIO C HAUXYALWMM Cry4aem Ans BOIOKHa B 3ToM Kabene. 3T1o Ob1no nokasaHo
3HAYUTENbLHBLIM KONMUYECTBOM U3MEPEHUIA HA KOHLIAX pa30pBaHHOIO BOMOKHA, Y4ETOM OTPaXKEHUSA U pacCesHUs Ha TopLax
BOJSIOKOH, & TakKe CIy4alHOro pacrnonoXeHus U NepemMeLLeHNst KOHLOB BOJIOKOH.

Bbino nokasaHo, YTo 3TU U3MEPEHWUS U PEKOMEHOALIMN TaKKe NPYMEHUMbI K pa30pBaHHOMY NEHTOYHOMY BOIOKHY,
HO HEe K NEHTOYHOMY BOINOKHY, CKOMOTOMY Kak eanHoe uenoe (cm. D.4.6).

D.4.6 JleHTOYHbIA Kabenb

D.4.6.1 O6wue nonoxeHusa

Topubl NEHTOYHOTO BOMOKHA, CKOMOTOrO Kak eauHoe Lernoe, MoryT MMeTh Boree BLICOKWMIA YPOBEHb OMAacHOCTH, YEM
Y OTOENLHOro BONOKHA. [NpvMepomM MOTYT CNY»KUThL BOCEMb BOMOKOH B NMEHTE, KaXA0€E U3 KOTOPbIX UMEET YPOBEHb MOLLIHO-
CTU B Npeaenax ypoBHs ornacHocTy 1M. Mo oToensHOCTU OHU UMEKT OTHOCKUTENLHO Be3onacHbli ypoBeHs onacHocTu 1 M;
OOHaKo, KOraa OHW CKOMOThl BMECTE, YPOBEHb OMacHOCTM MOXET AocTurath 3B, 4TO NnpencTaBnAeT peanbHyo OnacHoCTb
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ana mas. 970 ob0bACHAETCA HEDOMNbLUMM PACCTOAHWEM MEXOy LeHTpaMu TUMMYHOTO NEHTOYMHOro BoMokHa — 150 mkm
no 250 mkMm. Manblil yrmoBolW pasMep HECKOMbKMX PABHOMEPHO PacrnofoOXeHHbLIX BONOKOH MPUBOOUT K KYMYNATUBHOMY
achcpexTy. MpK pacyeTHOM paccToAHUM 35 MM d OHOrO OAHOMOAOBOrO BOMOKHA MEHbLUE, YeM o, ANA HenpepsIBHOro
nanydenus [o, = 1,5 mpaa, cm. 4.3 ¢) IEC 60825-1:2014].

YrroBoW pa3Mmep NeHThbl B €e NMOocKoCTH ByneT 3aBUCETh OT KONMMYECTBA BOMOKOH U PACCTOSHUA Mexay HUMK (Ha-
npyvMep, BOCbMUBOSIOKOHHAA NEHTa ¢ paccToaHem Mexay BonokHaMmu 200 mkm ByneT pactarveaTecs Ha 21 mpag Ha pac-
CTOAHWMM 35 MM [Msi CPEAHEr0 3Ha4eHUs a). ITOT YIIoBOW pasMep NpeBbIWaeT o .. U NeHTa JOMKHA paccMaTpuBaThbes
KaKk MpOTSXKEeHHbIA UCTOYHUK, U MAON To4euHOro MCTOYHUKA MOXET BbiTh yBEenuYeH Ha KoathuumeHT Cq. Mioboit yrnosoi
pa3mep, koTopblit Gonble o . (o .. = 100 mpag) wnu menswe o, (1,5 Mpaa) nepen onpeneneHem cpegHero aHade-
HMA CNeayeT OrpaHnynTe 3HAYEHUEM o .. WITK O, COOTBETCTBEHHO.

MonHas MOLLHOCTE, AOMYCTUMas B NEHTOYHOM BOMOKHE, ONpefenaeTca Hauxyalwen kombuHauuvein nodbix oTaens-
HbIX BONOKOH. MNogpobHocTn cMm. B nogpasaene 4.3 d), npaeuna knaccudukaumMm HEOAHOPOOHbIX, HEKPYITbIX UM MHOMXE-
CTBEHHbIX BUAUMBbIX MCTOYHMKOB, IEC 60825-1:2014.

D.4.6.2 Mpumep pacyeTa AnNA NeHTOYHOro BOMOKHA

JleHTo4YHbIV Kabenb COCTOUT U3 BOCBEMM OAHOMOOBLIX BOMNOKOH C AMaMeTpoM MOLOBOro nond 11 MKM, pacnonoxeH-
HbIX HA paBHOM paccTosHuM apyr oT apyra (no 200 mkm). KakoBa makcMmansHO AONYCTUMasn BbIXOOQHAS MOLLHOCTb Npu
HEMNPEPLIBHOM M3MY4YeHUM YPOBHA onacHocTK 1 Ha BONokHO Ana anvH BonH: a) 1310 Hm u b) 1550 Hm?

a) OueHka npu gnuHe BonHbl 1310 HM

OueHKN, KOTopble A0MKHbI ObITh NPOBEAEHbI ANA KaX40ro OTAENLHOTO BOMOKHA WK FPYNMbl BOMOKOH, HEOBXo4NMBI,
4yToBbI yBEeaAnTbEA, 4TO CTOYHKK He npeBbiwan MO ana nioboro Bo3mMoXKHOIO yrnoBoro pasMmepa o, nog KoTopblM BUOHAE
Kaxpaas YactuyHas obnacTb, rae g, < o S Uy, B Tabnuue D.2 nokasaro MNMUOM ana kaxgon koMBuHaLMKM BOMOKOH, a
TaKKe pesynsTUpYHLLas MakcumMansHoO AonycTUMas MOLWHOCTE B NPenenax oqHoro BoNnokHa kombuHauun. 34eck BbIXOA-
Has MOLLHOCTL 1-ro YpOBHSA OMACHOCTW AN OAHOMOZAOBOIO BONOKHA C AMAMETPOM MOLOBOro nomnsa 11 MkM nony4veHa us
MO knacca 1, paBHoro 96,2 MBT, 1 coctaenaet 165 MBT, npuHumas Bo BHMMaHue adhcpekTnBHocTb cbopa 0,582 ansa
O0OHOMOJOBOrO BOMOKHA ¢ AMamMeTpoM MmogoBoro nons 11 mkm. Iiobasg KomBuHaLUMa BONOKOH He SBMSETCA HanxXyaLwum Ba-
pWaHTOM 13-3a GonbLINX 3Ha4YeHWA Cy N0 CPaBHEHUIO C KOMMYECTBOM BOMOKOH. Tak1m 06pa3oM MakcumarsHas MOLLHOCTb
[ANA OOHOTO BOMOKHA NeHThl cocTaenseT 165 MBT, 4To COOTBETCTBYET Cnyyato ¢ OOHUM BOMOKHOM.

Tatnuua D.2 — CoOTHOWEHWE MEXOY KONMWYECTBOM BOMOKOH B NEHTOYHOM BOMOKHE W MakCUManbHO O0MYyCTUMON
MOLLIHOCTBH (NpUMep)

KomBuHaums (Konu4ecTso BOMNOKOH) | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8
& 1,0 2,51 4,41 6,32 8,22 10,1 12,0 13,9
Ty 10,0 10,5 11,3 12,1 12,9 13,8 14,7 15,7
NN, mBT 165 409 706 995 1273 | 1538 | 1797 | 2048
PEsyRETHRVIOIING NPRRHAEES | gan 205 235 249 255 256 257 256
TOKHO, MBT

PesynsTupytownii npegen Ha BONoKHO

b) OueHka npu 1550 HM

Mpn 1550 Hm npeobnagaet onacHOCTb ANA poroeuubl rmasa. CnegosaTentHO NONPaBoYHbIN KoadhduumeHT Cy
oTcyTcTBYeT. MakcumansHasi MOLWHOCTE HA BOMOKHO — 3TO npocTo cooTeeTcTBytowas MWW ans ogHoro nctouHuka, pas-
OeneHHasa No Konu4ecTBy BonokoH, T. e. 10,2 mB1/8 = 1,28 mBT.

D.4.6.3 MNpo6nembl C NEHTOYHbLIM BONMOKHOM

Takvm obpazom agauTUBHOE CBOWCTBO OMacHOCTU M3Ny4YeHWs, UCTOMHUKOM KOTOPOro ABMSAETCS NeHTOYHOE BOMOK-
HO, 03HA4aeT, YTO YPOBEHbL OMacHOCTWU 30HbI MOXKET 3aBUCETb OT Beibopa Tuna kabensa. Hanpumep, HeuenecoobpaaHo
OTKIHYaTb BaXKHbLIE CUCTEMbI XKU3HEODECNEYEHUs, eClU Pe3ynbTUPYIOLWMIA YPOBEHb ONACHOCTM B 30HE HECOBMECTUM C
TWUNOM 30HbI pa3meLleHns. B peaynsrate noTpebyeTca pelleHre Ang CHUXKEHUS ONacHOCTU, ECMNA B 3TOWM ONTOBOJIOKOHHO
ceTy ByayT MCNoNbL30BaThCS NIEHTOYHLIE BOMOKHA.

PekomeHayeTcs, 4To6bl pelleHne GbIno He CWLLKOM CNoXHbIM. [TOCKOMNBEKY pa3opBaHHbLIE BONOKHA NEHTHI He Nnpea-
cTaendAlT cobon npobnemsl, To HEOBXOOMMO paccMaTpuBaTh TOMbKO ONepauun ckansiBaHus W ceapku. PazgeneHHas
NEHTa, HUYEM HE OTNM4atoLLascs oT 0BbIYHOro BOMOKHA, TaKKe He NpeacTaBnsaeT npobnemet.

Ecnu goctyn K HepasgeneHHOMY CKONOTOMY TOpLY BOMOKHA MOXET ObiTh HAAEXHO NpefoTBpalleH, YpoBeHb onac-
HOCTM MOXHO HE YBENUYMBATL, MOCKOMbLKY OH ONPEefensdeTcs npeaenamv MHTEHCMBHOCTW AOCTYNHOro uanyyexusd. Ioboi
MeToq OOMMKEH NpenoTBpallare AOCTYMN nepcoHana K U3nyyeHuo npu o60CHOBaHHO MPOrHO3MpYyEMbIX YCNOBUAX (T. €. He
NPOCTO UHCTPYKUKA «He cMOoTpeTh»!). [Ins npenoTepalleHrsa 4oCTyna K M3Ny4eH o MOXKET BbITb MCMOMNb30BaH MHCTPYMEHT
ONA cKanbIBaHUA, KOTOPLIA OCTAaeTCH NPUKPENIEHHLIM K CKONMOTOMY TOPLY BOMOKHa A0 TexX Nnop, Nnoka oHo He OyaeT BcTae-
NEHO B NIEHTOYHBIN CBAPOYHbIN annapar, YTO Takke NpenATCTBYET AOCTYMNY K CKOMOTOMY TOpLY B TEYEHWE BCEW OnepaLmu.
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Ecnu B ceTU MCnonb3oBaHO NEHTOMHOE BONOKHO, TO OyAeT TpyAHO KOHTPONMPOBaTh, KAKoW Ha HEM MCMOMNb3yeTCs
TUMN CUCTEMBI CBA3W.

D.4.7 YMeHbLIeHWe MOLHOCTU U3-3a pa3BeTBUTENEN MOLLHOCTU U NOTEPb B ONTOBOMOKHE

3TO YyMEHbLUEHWE MOLLHOCTU MOXET DbITb NPUHATO BO BHMMAaHWE, HanpuMep, Ha CTOpOHe noTpebuTens pacnpe-
OENUTenLHON CeTW YPOBEHb OMAacHOCTK MOCMe HeKOTOPOro OTpe3Ka OMTOBOMOKHA MOXET ObiTe HUMXKE, YeM B TOYKE pac-
npeneneHus.

Ha pucyHke D.1 nokazaHa cxema TUNWUYHOW NaccuBHoW onTuyeckon cetn (PON).

I I
Y3en ceasu | BHeLUHAA 30Ha | Knnewt

| |

I I
Ceutu/kommyTaTtop | @] 0CB t Yenyru/YcTpolicTea

- | |

— onT O |

- | 9 |
: O : 0OCB Yenyru/YcTponcTea

I I

| Cnnutrep/ |

passeTBuTEND :

*Q— BonokHo
MepgHsle nposoga/nuHum
onTt OnNTUYeCKMIA NUHENHBIWA TEpMUHAN

OCb OnTuYecKuil ceTeroit 6rok
PucyHok D.1 — Cuctema Ha baze PON (naccuBHOM onTUYECKOW CeTH)

D.4.8 O6wme pekoMeHOaLUK U NMpUMepbI

a) lMpwn oueHke ypoBHEW OMAcHOCTW BCerga CnenyeT Y4YiTbiBaTb 0G0CHOBAHHO MPOrHO3MpyeMble YCINOBWUS Heuc-
npaBHocTK (cm. 4.7.3), BO3HMKAKOLWME B pe3ynbsTarte CryvanHbiX OTKA30B B annapaTHbIX KOMMOHEHTaX W cuctemaTtuye-
CKWX OTKa30B (Hanpumep, cboi nporpammMmHoro obecneyeHus, ynpaenswoLwero dyHkumnen AlM). CnegosatensHO, MOXeT
BO3HWMKHYTb HEOBXOAWMOCTE BKMIOYWUTE HECKOMNBKMX YCNOBWIA HEUCNPaBHOCTW: OTBETCTBEHHAs OpraHu3auvsa onpegenseT
BEPOATHOCTE BO3HUKHOBEHUS TAKNX YCIOBUIA.

MpumevaHune — B 10 Bpema kak IEC 60825-1 oTHOCMTCA K YCNOBUSIM €OUHUYHBIX OTKa30B, 000CHOBAHHO
NPEeanonoXnTe, YTo codeTaHne Gonee ogHON HEMCNPABHOCTU MOXET NPUBECTU K BOHUKHOBEHWH) OMacHOl CUTyaLuK.

b) Bo Bpemsa TexHW4eckoro obenyxMeaHnsa BO3MOXHO MOBbILLEHWE YPOBHA onacHocTh (cMm. 4.8.5). OTBETCTBEHHbIE
opraHv3aums U nuua OOMKHbl YYMTeIBaTh 3T0. [1pumepamy ABRAAIOTCA: Nogada MOLUHBLIX UK YCUITeHHbBIX MMNYIbCOB W3-
Nny4eHus onTuveckoro pednekroMmeTpa B paboTaowyo ONTOBOMOKOHHYIO CeTk; cboil Mnv noHwxeHue npuoputeta AlNM
[4.6.1 b), nepeuncneHue 5)].

c) MameHeHne KOMNOHEHTOB, CUCTEMHBIX MAPaMETPOB MK CTPYKTYPLI CETU MOXET NPUBECTU K UBMEHEHWIO YPOBHEW
onacHocTh. [prMepammn ABNSIOTCA: 3amMmeHa 0BbI4HbIX BONOKOHHO-ONTUMECKMX kabenen Ha NeHTo4Hble kKabenu (3To MoxeT
NPOV30MTW BHE HEMOCPEOCTBEHHOIO KOHTPOMNS MEHEMKEPA CETH); N3MEHEHMWE CXeMbl MOAYMALWMN; U3MEHEHWE MOLLHOCTH
W1 AnvHel BOMHLI B Brioke cxem nepedatyuka; gobaBneHue/3aMmeHa onTUHECKUX Yyeunutenen u T. a.

D.5 Ananus HeucnpaBHocTen — O6bLACHEHUe U peKoMeHaaLuun

D.5.1 O6wme nonoxeHus

AHanM3 HeucnpaeHOCTEN HeoOXoOMM ANS CUCTEM, B KOTOPbIX ONTUYECKUIA BbIXOA 3aBUCWT OT LENOCTHOCTY pYrnX
KOMMOHEHTOB W XapakTEPUCTMK ANEKTPUYECKUX CXeM. PekoMeHayeTcsa BbINONHEHWE aHanM3a HEMCNPaBHOCTA U3rOTOBUTE-
neM UMW aKCnnyaTUpyloLwen opraHusaumen.

YPOBHM 0NacHOCTK oLeHWBatoTCa Npy 060CHOBaHHO NPOrHO3MpYeMbIX YCIOoBUSAX HencnpaBHocTu. Llensto aHanuaa
HeucnpaBHOCTEN ABNSETCH BbiABNeHMe cboeB B ONTUYECKMX CXeMax YNpaBneHus, KOTopble MOryT UMETb 3Ha4YUTernbHbIe
NocneacTBuS, BIUSILLME HA NPUCBOEHHBIA YPOBEHb OnacHOCTU. Hanpumep, B 30Hax ¢ ypoBHem onacHocTy 1M npu Hop-
ManbHbIX YCNOBKAX 3KCMnyaTauWMu paspeLuaeTcs MCNonbL30BaTh Nasepk! C YPOBHEM OMTUHECKOW MOLLHOCTK, MpeBbIlLato-
LM BEPXHWUIA Npegen ypoBHA onacHocTn 1M, ecnun npegycmoTpeHa cooTeeTcTBYoWan dyHkuma AMNM. OgHako B cnyyae
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06pbiBa BONOKHA MOLLHOCTL JOCTYMNHOIO U3Ny4YeHWs AoMKHa OblTe MOHMXEHa Tak, YToObl HAXOOUTLCS B Npedenax ypoBHsS
onacHocTn 1M. OgHako ecnu HencnpaBHOCTbL B KOMMOHEHTE CXEMbl yrpaeneHus nasepom unu B AINM npveeaeT Kk nany-
YeHuto, NpeBkLILaoWwemMy nNpeaensl Ang ypoBHA onacHocTy 1M, Toraa notpebyeTcs npUcBOUTE Bonee BbICOKUIA YPOBEHb
ONacHOCTH.

GyHkums AMM moxeT Bkno4YaTe Kak annapaTtHble, Tak W NporpamMMHbIe KOMMOHEHThI: 06a KoMnoHeHTa crnegyet
YYUTBIBATE NPU onpeaenelMym HagemHocTn dyHkummn AINM.

Hw ogHa BOJIC He aengetca Ha 100 % OTKa30yCTOWYMBOWM, MOCKOMNBKY BCErfa CyLecTBYeT HeHyneBas BEPOATHOCTL
BO3HWKHOBEHWS 0TKa30B. [Nns KoNM4ecTBEHHOW OLIeHKW puUcKa BO3AeWCTBUSA onacHoro uanydexnusi B BOJIC HeoBxogumo
NpoBOAWTE aHarnW3 HeWCNpPaBHOCTEW C UCMONb30BaHWEM OBLENPU3HAHHBIX METOOOB.

D.5.2 O6wencnonb3yemMbie MeTOAbl aHan1u3a HeucrnpaBHoOCTEN

OB6bI4HO UCMOoNb3yeMbiMU METOAAMM aHanu3a HeucnpaBHOCTEW SBNAKTCS:

- MOAenupoBaHWe Tex HeMCNPaBHOCTEN, KOTOPbIe MOXHO Obino Obl OXxMaaTe B 060CHOBaAHHO NMPOTHO3MPYEMbIX YC-
noBusAXx;

- aHanua BMAOB, NOCNEeACTBUIA U KpUTUYHOCTU oTkasos (FMECA, cm. IEC 60812 [10]);

- aHanua nocnegcTteui (cMm. ceputo IEC 61508 [8]).

D.5.3 AHanu3 BUOoB, NOCNegcTBUMA M KPUTUYHOCTU OTKa30B

Ecnun BeibpaHHbIM METOQOM aHanv3a HeWcnpaBHOCTEN ABMAETCH aHanu3 BMOOB, NOCNEACTBUN W KPUTUHHOCTH OT-
KasoB, TO BEPOATHOCTL MpeBbILLIEHWS NPefenoB MHTEHCUBHOCTM AOCTYMHOIO M3ny4eHus (Npy oBoCHOBaHHO NMPOrHO3MPY-
eMblX 006CToATeNbCTBAX) O718 LENneBoro YpoBHA 0MacHOCTW He AomkHa npesblwats 500 FIT. MarotoBuTens unm onepartop
AOMKHBI NPOBECTW aHanu3 HeUcnpPaBHOCTEN.

Mpumevanune — Mcxogna nz 500 FIT u npegnonaraeMmoro KonvyecTea BpEMEHM, B TEHEHUE KOTOPOTo MHKEHED
paboTaeT ¢ eACTBYOLW MK BONIOKHAMK B TEYEHWE BCEMO CPOKa CryXObl, 4acToTa MHLUWOEHTOB, CBA3aHHLIX C PUCKOM MOo-
ny4YeHVs TpaBMbI rMasa, cocTaenaet meHee naTth FITs. (FIT — 370 KONMYeCTBO onacHbIX MHLMAeHToB 3a 109 4. Hanpumep,
B BenukoGputaHun pykoBOACTBO MO OXpaHe TpyAa CYATAET, YTO Npod)ecCcuoHanbHLIA PUCK HECHACTHBLIX CMy4YaeB, COCTaB-
nawwmn meHee 5,43 FIT, asnaeTtca He3HaYMTENbHBIM. )

Cneqylou.me warm 4aBnaATCA TUMUYHOW npou,euypoﬁ aHanu3a BWOOB, I'IDCJ'IE.‘,IICTBMﬁ M KPUTUYHOCTU OTKa3OoB
(FMECA):

War 1: vogeHTuMKaUmMa KpUTUYECKNX KOMMNOHEHTOB;

LWar 2: nogeHTudrkauma BMO0B 0TKa3a KOMMOHEHTOR;

- War 3: onpegenenue BeTta-3HayeHU (beTa-3Ha4eHNa 3aBUCAT OT KPUTUYHOCTW PEXMMa 0OTKa3a);
Lar 4: onpegeneHmne 4acToTbl OTKa30B.

D.5.4 AHanu3 nocneacTBUM

Cepus |IEC 61508 [8] aBnaeTcsa ogHMM U3 NPUMEPOB Noaxo4a, OCHOBAHHOIO Ha cTaHAapTax, KOTOpblA MOXET BbiTh
MCMOMb30BaH ANA KONUYECTBEHHOW OLEHKM HAAEKHOCTW cucTeM BEe30MacHOCTU ¢ aBTOMaTUYECKUM MOHKEHUEM MOLLL-
HocTu (AMM).

TunuyHas npouegypa cnegyoLwas:

- War 1: oueHka nocneacTBuin;

- War 2: oueHka 4acToThl;

- LWar 3: oueHka BO3MOXHOCTU M3bexaTb onacHoCTY;

- UWar 4: oueHka BEpPOATHOCTM BO3HWKHOBEHWS onacHoro cobbitus 6e3 kakmx-nubo cuctem, CBA3aHHbIX ¢ Bea-
ONacHOCTbLIO;

- WWar 5: otobpaxeHue Ha rpadiuke;

- Uar 6: onpegeneHne HaOEXKHOCT CUCTEMbI;

- War 7: cHueHne pucka OT OLEHKM NOCrneacTBUii cUcTeMaTU4eckux cboes;

- Uar 8: onpenenexHne 4acToThbl OTKa30B.

Ecnu paccmatpueaTh cnydaliHble oTkasbl 0b0opyaoBaHUA, TO YpPoBeHb NonHoTel 6esonacHoctu (SIL) nnu BepoaT-
HOCTb OTKasa CUCTEMbl aBTOMAaTWYECKOrO MOHWKEHWS MOLLHOCTM onpedensanT koadduumneHT rotoeHocTn AlM. Ecnn
AlNMM noCTOSIHHO KOHTPONUPYETCA C MOMOLLUBK aBapyMAHbLIX CArHanoB, npenynpexnarlmx o HeucnpaeHoct AMM, unu
nepuoauMYeck TECTUPYETCSH, 3Ta MOTOBHOCTL ONpPedenaeTca Kak HagexHocTelo obopynoeaHma ANM, Tak u BpemeHeM pe-
MOHTa ornepartopa (cpefHee Bpems ucnpaeneHus unu MTTR) B criydae cbosa AINM. HagexxkHocTb obopynoBaHus vacto
BbIPAXAETCH Yepes 4acToTy (CKOpocTk) 0Tkasor B eanHuuax FIT (konuuectso otkasos 3a 109 ).

MopaepxaHue HagexHocTn cuctembl AMNMM — 3To HEMpepbIBHLIN NPOLIECC, KOTOPLIA 38BUCUT OT OTBETCTBEHHOIO
MCMNONb30BaHUA U TEXHUYECKoro obecryneaHus atux cucteM. Ecnun AMNM dyHKUMOHMPYET € 04eHb HMU3KOW YacTOTOW OTKa-
30B, TO TexHMYecKoe obcnykmBaHue yHkumn ANM He TpebyeTca, ecnu nagenve BolBeAeHO W3 3KCMnyaTauun B TeHeHne
yKaszaHHoro cpoka cnyx6el dyHkumm ANM. [na Bcex apyrux cuctem koadpcpmumeHT rotoBHocTu AlNM v cnegoBaTtensHo
4yacToTa OTKa3a CUCTEMbI 3aBMCAT OT BO3MOXHOCTW 0BHapyxeHns nwbon HewcnpaeHoctu AMNM u npeaynpexaeHus one-
patopa B pasyMHble CPOKM O HEeODXOAMMOCTM PEMOHTA, 8 TaKKe OT CNoCcOOHOCTW onepaTtopa pearvpoBaTth Ha nobble
CUrHanbl TPEBOIM, KOTOpble MornM Okl yKa3biBaTb Ha cboir B AlNM.

[MockonbKy n3rotoBuTENM 000PYAOBaHUS HE KOHTPONMMUPYIOT TEXHWYECKOEe 0OCMYKUBAHME CBOUX CUCTEM, TO MOXET
ObITb NONE3HO NPeaNoNOXUTL KOHKPETHEIE CKOPOCTW OTKA3a, a He KOMBUHaLUMK YPOBHEW NOMHOTLI 6830MacHOCTM U cpea-
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Hero BpeMeHu peMoHTa. V3roToBUTENKM CKopee BCEero noctaBnsioT cucTemsl AMM, koTopele nubo 1) npoxoddaT yacTele
UN HenpepbiBHbIE AUMArHOCTUMYECKME WCMbITaHWA (oTBpakoBku), NMBo 2) He TECTUPYHTCA WU He KoHTponupytoted. [Ona
HenpepLIBHOrO ANarHoCTUYECKOro TECTUPOBAHUSA, MOHUTOPUHIA U ONoBeLleHUs o Tpeeore cbon B BOJIC BepoaTHo Bynet
yCTpaHeH B TedeHue ofHoro gH4, noatoMy MTTR cocTtaenset 24 4. BOJIC, koTopkle He TECTUPYIOTCA HA CUCTEMbI, CBSI3aH-
Hble ¢ BezonacHoCTbO, MOryT paboTaTe 6e3 NnpucMmoTpa B Te4EeHUe ANUTENBHOro BpemeHn, Ho atu BOJIC sepoaTtHo ByayT
MOOEPHW3MPOBaHbI, OTPEMOHTMPOBaHbI, TECTUPOBaHb! MK 3aMEeHeHbl Yepes Kakable Aea roga. Takum obpazom MTTR
WHOTOA MOXHO CYMTaTh paBHbIM 104 4, YTO cocTaBnseT NopsAAKAa OAHOTO roaa.

C nomoLlbto aToW MHhopMaLm Tenepb MOXHO OnpedenvTh 4acToTy OTkasoB. B kauecTee npumepa paccmaTtpuea-
ot BOJIC, pabotatowyto Ha anvHe BonHel 1550 HM, rge onTudeckas MOLHOCTbL Npy HOopManeHoi paboTe (oTcyTCcTBYOT
obHapyxeHHble HeMcnpaBHOCTW) NpeBkiwaeT knacc 1M, HO HaxoguTcs HWKe BepxHero npedena knacca 3B. MNpennono-
XuUM, 4YTO Tpebyetca obecneywnTs paboty BOJIC B 30He € HeOrpaHUYeHHbLIM LOCTyNnoM. [1nsa aToro HeobXoanmMo orpaHuynuTb
nany4eHwe, JOCTyMNHoe Npy 060CHOBAHHO MPOrHO3NPYEMbIX HEMCMPABHOCTHAX YPOBHEM onacHocTu 1, W, y4uTeIBas knacc
nasepHoro nanyyarens, Heobxoguma cuctema AlNM. Torga makcumaneHO AoNyCTUMOE 3Ha4YeHWe YacToTbl OTKa3a JOMKHO
ObITb NPUHATO PaBHEIM BEPXHEMY OrpaHuYeHuio ypoBHa SIL 1 cuctemel. [yTem AeTansHOro pacyeTa MOXHO BEIBECTU, YTO
MUHUMarnbHoe TpeBoBaHUE (T. €. MakcUMarnbHO AoNyCTUMas YacToTa oTkasa) byaeT coctaensaTs 4 x 108 FIT ana cuctems
¢ HenpepbIBHOI AnarHocTukoit ¥ MTTR B Teuenune 24 4, 104 FIT ansa cuctemsl ¢ MTTR B TeueHue oaHoro roga u 500 FIT
ans cuctembl 683 HenpepbIBHOW ANarHOCTUKK.

Creundmkaymm 4acToTbl OTKA30B MOryT BbiTb aHanornyHbIM obpasom onpefeneHsl AnA ApYrMx YPOBHEW prcKa no-
cnencTeui (cMm. ceputo IEC 61508 [8]).

D.6 PekomeHayeMbie MeToAbl paboThbl

D.6.1 O6wme meToabl paboThl

Cnegyowme meTogbl paboTel MOTYT paccMaTpuBaTLECA Kak MPUMEpPLI Haanexalel NpakTUKK N PEKOMEHIYIOTCA Npw
pabote ¢ BOJIC. PazanuyHble MmeTodbl paboTbl MOTYT MPUMEHSATLCH B pasfnyHbIX 06CTOATENLCTBAX.

a) OcmoTp BONOKHA:

He crnenyeT cMOTpPETL HEBOOPYKEHHBIM MA30M MW C MOMOLLLIO KaKux-NHo HENpPedyCMOTPEHHBIX ONTUYECKUX UH-
CTPYMEHTOB Ha KOHLIbl OMTOBOMOKHA WK TOPLibl KOHHEKTOPOB M HANPaBNATL MX Ha ApYryx Ngen.

b) Cpenctea ocmoTtpa:

Heobxogumo Mcnonb3oBaTe TONLKO NPENYCMOTPEHHBIE ANA 3TWMX Lenei cpeacTea HabnogeHua ¢ unsTpoM Unm
ocriabneHuem.

c) Topupbl ONTOBONOKHA (OAMHOYHBIE UMM MHOXECTBEHHbIE):

Ecnu o6HapyxeHo, YTO OAQWH UM HECKOSBKO TOPLOB BOMOKOH HE OKOHLLOBaHbI (K NPUMEPY, HE COCTLIKOBaHbI UM HE
CBapeHBbl), TO OHM OOMKHbI BbITh N0 OTAENBHOCTY UMM BMECTE 3aKPbITbl MaTepuanomM, COOTBETCTBYIOLNM AMNWHE BOMHbLI U
MOLLHOCTH, €CN OHW He B pabote. OHW He JOMKHbI BbITh XOPOLUO BUAHBI, @ OCTPLIE KOHLbI HE A0MKHbI ObITE BEICTABMNEHEI.
Moaxoasaiumne mMeTodbl NOKPLITUS BKMIOYAKT UCMONbL3OBaHWE CpeacTBa ANA 3alyuThl CBApOK Unu neHtsl. Beerga cnenyet
NPUKpPennsaTe TOPLEBLIE 3arMyLUKMA K OTKPLITLIM KOHHEKTOPaM.

d) leHTo4HbIE BONOKHA:

He cTtouT ckanbiBaTb NEHTOYHLIE BOMOKHA LIEMUKOM W WUCMONb30BaTh YCTPOWCTBA ANA CpalLlMBaHUA MEHT, ecnv 3To
He pa3speLUeHo.

e) TecToBble LWHYPLI:

Mpy MCNonb3oBaHWKM ONTUYECKMX TECTOBLIX LUHYPOB MCTOYHWK OMTWUYECKOTO M3MyHMeHUsa crnefyeT noaknwyatb no-
CnefHWM ¥ OTCOEAUHATE NEPBbLIM.

f) OTpesku onToBONOKHA:

Cnepnyet cobvpaTtb BCE OTPE3KW ONTOBOMOKHA U YTUNU3UPOBATL UX B CNELMANU3MpoBaHHbIA KoHTelHep. Cam KoH-
TENHep cnegyeT yTUNIM3NpoBaTh NpeaycMOTPEHHBLIM AN 3TOro crnocobom.

g) TexHunyeckoe obcnyxMBaHue:

Heobxogumo cobnogaTte TONBKO YTBEPMKAEHHLIE UHCTPYKLMU MO 3KCMIyaTauun U TEXHUYECKOMY OBCNyKUBaHUKO
BOJIC, Haxogsuweica B paboTe.

h) OuncTka:

CnepyeTt ncnonb30BaTh TOMNLKO YTBEPXKAEHHBIE METOAbLI OYUCTKU U MOATOTOBKM ONTUYECKUX BOMNOKOH M ONTUYECKINX
KOHHEKTOPOB.

i) MameHeHus:

He cnegyet BHOCUTL HUKaKKWe HecaHKUMOHUPOBaHHbIe Moandukaunn B Kakme-nubo BOJIC nnu cessaHHoOe C HUMK
obopygoBaHue.

j) MnaTtel pacwypeHua:

Mnatel pacluvMpeHus He OOMKHbI UCMONb3oBaTLCH HAa KapTax OMTUYEcKUX nepepjatydukoB. He cnegyet nogasaTth
nNMTaHWE Ha ONTUYECKNE UCTOYHUKIM, ECIIM OHU HAXOAOSTCA BHE CTOEK NEpPEAaTYMKOB.

k) MNoBpexgeHne MapKUpPOBKK:

Heobxogumo coobLMTL 0 NOBPEXOEHUM UMK OTCYTCTBUM MapKUPOBKKU ONTUYECKON 6e30NMacHOCTV pYKOBOACTBY.

35

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 41 /50
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-60825-2-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70548
https://gostexpert.ru/gost/gost-60825-2-2025?utm_source=pdf&utm_medium=70548&utm_term=page

FOCT IEC 60825-2—2025

|) YnpaBneHwe Knr4vom:

[ns obopynoBaHus, ynpaBnseMoro Knio4oM, KIYu AOMKHBI HAX0OUTECA NoA KOHTPONEM Nuua, Ha3HaYeHHOro py-
KOBOACTBOM, KOTopoe AomkHo obecneunTs ux BGesonacHoe WCMonb3oBaHWe, XpaHeHwe M OBLMIA KOHTpOnb. 3anacHele
KIMOYW JOMKHBI XPAHUTLCA Mo, CTPOrMM KOHTPONEM Ha3Ha4YeHHOro BhILLECTOALLENC PYKOBOAUTENS.

m) WcneiTateneHoe obopyaoeaHue:

Cnegyet ncnonb3osath MenblTaTenbHoe 06opyaoBaHMe CamMoro HU3KOro Knacca, HeobxoamMMoro 1 NPakTUYHOTo Ans
BbIMNOMHEHWA 3adayv. He cTouT mcnone3oBaThk MCMbITaTenbHoe obopygoBaHue Gonee BbICOKOro Knacca, 4Yem YPOBEHb
OMNacHOCTK 30HbI PasmeLLeHus.

n) 3Haku:

Heobxogumo pasmellate npeaynpexaalolme 3Haku 0 30Hax, ypoBeHb ONMacHOCTM KoTopbkix npeesiwaet 1M. MNpea-
ynpexgaroLLme 3Haku MoryT OblTb YCTAHOBMEHLI B 30HaX ¢ Bornee HU3KUM YPOBHEM OMacHOCTU.

0) ABapwiiHble cUrHanbl:

Ha cucTteMHble curHansl TpeBory, 0cobeHHO Te, KOTopble yKasblBakoT Ha HepaboTocnocobHocTe AMNM mnn noboi
Apyron cucTemMbl BesonacHocT, cnedyeT pearvpoBatb TakiMM oBpasom, 4ToBbl MPOBECTU PEMOHT B TEYEHWE 3a4aHHOro
NPOMEXKYTKa BPEMEHN.

D.6.2 NpakTu4yeckne metogbl paboTkl AnA ypoBHen onacHocth 1, 1M, 2, 2M n 3R

[Mpn obpawennn c paboTaowmmy (BBeaeHHbIMK B akcnnyaTauni) BOJIC (Hanpumep, Korga onTU4eckMe curHanbl
nepepatotcs no sornokHy BOJIC) cnegyeT ncnonb3oeBatek MeToAk! paboThl, nepevncneHHsle B D.6.1.

D.6.3 MeTtoabl paGoTkl Ansa ypoBHA onacHocTtu 3B

He pekomengyetca pabotate ¢ HeobecToueHHown BOJIC B 30Hax, rae ycTaHOBMNEH YpoBeHb onacHocty 3B.

OTBeTCTBEHHbIE W afeKBaTHbIE NporpaMmMbl BesonacHocTn v 0BydeHusa ncnons3oBaHuio BOJIC gomxkHel paspaba-
ThIBATLCA U NOAAEPXKMBATLCA PYKOBOACTBOM. [lepcoHan, 3aHaTbIA ycTaHoBkon 1 obenyxuveaHvem BOJIC, nomkeH cobnio-
AaTb BCe npasuna 1 coobLyate PyKOBOACTBY O MoBbIX MOTEHLMANBHO ONaCHBIX YCOBUAX UMW aHOManbHOM BO34eWCTBUN
onTuyeckoro manydexusa. Ecnu pabota ¢ HeobecToueHHbIMKM BOJIC, HaxogoawMMKUCA B 30HaX C ypoBHEM onacHocTu 3B,
3anpeLleHa (Kak onncaHo Belle), TO cnedyeT UCNone30BaTk Cneayowue meToasl paboTs:

- Bce obuwue metoab!, onpegeneHHsle B D.6.1.

- ObopygoBaHWe, reHepupyloLiee onNTUYecKoe KU3ny4yeHune, JOMKHO BeiTe obecToveHo, Tem cambiM obecTounBas
BOJIC (kak nogpoBHo onucaro B D.6.4).

- Heobxogumo npoeepwuTb OTCYTCTBME ONTU4ECKOWM MOLUHOCTM B BOIOKHE, WCMONb3ys NOOXOAALLMA M3MepuTenb
MOLLHOCTHU ONTUYECKOro U3NyYeHUs, KOTOPLIN BblAEPXKMBaeT MakCMManbHY MOLWHOCTE, NepegasaemMyto B cucteme, bes
NoBpPeXAEeHWUNA.

- Crefyet 3aKkpblBaTb KOHLbI BCEX OTKPLIThIX BOMOKOH, C KOTOPLIMW He npoBoavTcs pabota. Beerga Heobxoaumo
CrneavTb 3a TeM, YTo6bl HECOEAUHEHHBIE KOHHEKTOPLI BbinK Hagnexawmm o6pa3omM ocnabneHel, UCNOMNb3YH BCTPOEHHbLIA
MEXaHW3M 3aKpblBaHWSA KOHHEKTOPA UMW TOPLEBYIO 3armyLLKy.

- Heobxogumo vcnone3soeaTe TONBKO CPeAcTBa HENPSAMOro NPOCMOTPa (Hanpumep, CBapoYHble annapaTtkl ¢ Tene-
BU3MOHHBLIM WU TEHEBLIM M306paxeHnem). He cTOUT MCNOMNL30BATE MUKPOCKOME! UMW NyNbl AN rnas 6e3 paspeLlueHus.

- lNpw “cnonb30BaHUM ONTUYECKMX TECTOBBIX LUHYPOB MCTOYHWUK ONTUYECKOTO M3MyYeHns criefyeT NoakmnyaTs no-
CredHUM 1 OTKMHYaTh NePBbIM.

D.6.4 OcdmunanbHas npoueaypa OTKNIOYEHWA W MOBTOPHOrO BKIK4YEHWA nNWMTaHWA ANA YPOBHA
onacHocTuh 3B

Mpwn oTknoyveHnn nutaHus BOJIC (ecnu paboTa ¢ HeoBeCcTo4eHHBIMY CUCTEMaMU 3anpeLleHa) crefyeT NpUMeHsATb
Crnenyrowyto npouedypy.

a) CneumanucTt, HazHa4YeHHbIA Ang paboTsl ¢ UCTOYHWKOM OMTUYECKOrO M3NYYEHWUS, JOMMKEH:

- MPOWTK COOTBETCTBYIOLLYIO NOAFOTOBKY MO TUNy obopynoBaHWs, KOTOpoe HEOBXOAUMO BKIKOYATE U BEIKMIOYATE;

- OblTe O3HAKOMIEH C MHCTPYKUMSAMU U TpeboBaHWAMK Be30nacHOCTH, OTHOCALLMMUCS K NpedblayLemMy MyHKTY,
a TaKKe ¢ MobbIMY JONONHUTENBHBIMW MECTHBIMM MHCTPYKUMAMKM 1 0BCTOATENLCTBaMMU;

- OTBETCTBEHHO OTHOCUTBCA K TeXHWKe BesonacHocTw.

b) YkasaHHble cneunanucTel JOMKHEI HA3HaYaTbCs HeMocpeCTBEHHBIM PYKOBOACTBOM WM JOMKHLI ObITh YBEAOMMe-
Hel 06 MX Ha3Ha4YeHWW.

¢) Cnuncok HasHa4YeHHbIX ML Ha Kaxaom obbekTe gomkeH BbiTe 3anvMcaH v pasMeLleH Ha BUWOHOM MecTe.

d) MNepea Ha4anom paboT nUUo, YNONMHOMOYEHHOE Ha BbiNonHeHue paboT (MHuunaTop), 4oMmKHO:

- CBA3aTbCH C HAa3Ha4YeHHbIM NULOM Y UCTOYHWKOB OMTMYECKOrO M3MNy4YeHUss COOTBETCTBYHILUMX BOMOKOH W MOMpo-
CUTb OTKIMIOYUTE UX MUTaHWE;

- B AYNMNEKCHbIX CUCTEMAaX CBA3ATLCA C HA3HAYEHHBIM MULIOM Ha KaXO,0M KOHUE;

- nony4us coobLUeHne o TOM, YTO NUTAHWE OTKMKYEHO, 3anoNnHUTE Heobxogumeble hopMbl, KOTOPbIE AOMKHEI Xpa-
HUTBCA Y MHMUKMaTopa. 3TU hopMbl 3anonHATE He 0bA3aTenbHO, ecny MHULNMATOP U Ha3Ha4YeHHoe NULO — OFHO U TO Xe
nvuo;

- ybegutbes (C NOMOLLBHD TecTepa ONTOBOMOKHA UMW M3MepuTensl MOLLHOCTM ONTUYECKOrO M3MNy4eHWs), YTO MOLL-
HOCTb OTCYTCTBYET;

- M0 3aBepLUeHnM paboT coobLuTe 06 3TOM Ha3Ha4YeHHOMY CneLuanucTy COOTBETCTBYHOLWENO UCTOYHKMKA(OB) ONTH-
YECKOro N3ny4eHvs.
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e) lMpu nony4eHWn 3anpoca OT UHULMATOPa Ha OTKIKYeHWe NMUTaHUA MCTOYHUKa ONTUYECKOro M3Ny4YeHWss HasHa-
YEeHHOE MU0 OOMKHO!

- 3anucaTtb Bpems v AaTty 3anpoca v AaHHele otnpasuTens. PopMbl JOMKHLI XPaHUTECA B haiine no MecTy HaxXoxX-
OEHNA NCTOYHUKA ONTUYECKOro U3Ny4eHus;

- BbIK/OYMTb COOTBETCTBYIOLLMIA NCTOYHMK NUTAHNS (C NOMOLLBIO KNoYa (KNaBvLUW) yNpasBneHns, eCr OH YCTaHoB-
neH);

- 3anonHUTL NPeaynpexaatoLLyo Tabnuyky 1 NPUKPEnUTe ee K COOTBETCTBYIOLWEMY 0D60pyAOBaHWI0 CTaHLMK B Me-
CTe OTKMNIOYeHWA, HanpuMep, K CTOWKe Ans obopynoBaHus, pacnpedenvMTenbHOW NaHenu; aTMKeTka AomkHa BbiTe NpuKpe-
nreHa ans Kaxgoro oTnpaevTens;

- CBA3aTbCH C UHULMATOPOM W cooBLUMTE EMY UMW € HOMEP 334aHus U Bpems, KOrga MCTOYHWK Bbin OTKMIYeH;

- Mony4ve MHMOpPMaLMK O TOM, YTO paboTa 3aBepLUeHa, COOTBETCTBYIOWMM 0bpa3om 3anvcate AeTany U CHATb
npegynpexgaroLyto Tabnuuky ¢ obopydoBaHWs, Npexae Yem CcHoBa BKIoYaTk UCTOYHMK. Ecnn Bonee yem ogHoMY WMHU-
umartopy TpebyeTcsa OTKMIOYMTL OAWH W TOT XKe UCTOYHUK MUTaHWs, ero He criedyeT MOBTOPHO BKMOYaTh 4O 3aBeplLUeHus
Bcex pabor.

D.7 MakcumanbHas BbiXogHas MOLWHOCTL BO BpeMA OTKNKOYeHUs

B Tabnuue D.3 ykazaHa MakcvmMmanbHas BbIXOAHAs MOLWHOCTE (MBT) B Te4eHWe BpeMeHW OTKMYeHUs 415 04HOMO-
poebix BOJIC, koTopele oTknovatoTca Ao npegenos bonee HU3KOro ypoBHA ONacHOCTM 3a 1 ¢ ANS 30H C HEOrPaHUYEHHBIM
OOCTYNoOM W 32 3 ¢ ANg 30H C OrpaHWYeHHbIM OOCTYNOM WU KOHTPONMpyemblX 30H (cM. 4.7.2). TexHnyeckne TpeboaHus,
U3NoXeHHble B Tabnuue 5, 4OMKHbI MPYMEHATLCA B COOTBETCTBUM C 3TUM Gornee HU3KMM YPOBHEM OMacHOCTU.

[Ons nony4eHus Tabnuubl D.3 ncnons3oeaHa opmyna

_ woﬁd 1
HBPT = 2J§k X = (DS)
In L
p_ nd2nay
a )
AnbTepHaTUBHON thopMynoi aBnsaeTcs
d2nay 1
p_= 4rﬂ " T (D.9)
= _ _mwpd
1- exp 0’125{AHBPI’J

roe wg — Anametp mogosoro nonsa (AMIT) (no ypoBHIO MHTEHCMBHOCTH 1/e2), m;
P — nonHas MOLHOCTb M3MNyYeHWs B BOMNOKHe, BT;
d — AvameTp orpaHuYMBaloLLEN anepTypel, M;
Nay — aHauenue NAOY, Ox-M—2;
HBEPIT — HomuHaneHoe Ge3onacHoe paccTosHWe OnA rnas, M;
I — Bpems OTKMKYEeHUS, C;
A OINAHE BOMHbI, M.

Tabnuya D.3 — lNpumepsl orpaHuyeHuii MowHocTu aAnsg BOJIC, umetolwmnx aBToMaTtuyeckoe NoHmKeHWe MOLLHOCTU
075 YMEHBLIEHUS N3ny4YyeHns 1o 6ornee HU3KOro YPOBHSA ONMacHoOCTU
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Ouamer MakcumaneHasn MakcumansHas MakcumansHas
OnuHa SAGE m‘:} BbIXOAHas BbIXOAHas BbIXOAHAas Bpems PaccTosHuve
SRR i nomf(,[llvlﬂ) MOLLHOCTb B 30HaXx MOLLHOCTb B 30HaX MOLLUHOCTb B 30HaX | BbIKIKOYEHUS, | WU3MepeHus,
! R " | ¢ HeorpaHW4eHHbIM C OrpaHuYeHHbIM C KOHTPONUPYyEMbIM c M
poctynom, mBr poctynom, mBT poctynom, MBT
980 7 9,4 9.4 — 1 0,1
980 7 — 7,2 — 3 0,1
980 7 — — 3,9 3 0,25
1310 " 2587 2587 —_ 1 0,1
1310 " — 1966 — 3 0,1
1310 " — — 10347 3 0,25
ot 1400 e
10 1500 " 1598 1598 0,3 0,1
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OkoHYaHue mabnuuyesi D.3

Anametp MakcumansHas MakcnmansHas MakcrmanesHas

IruHa GIBEGTS BbIXOaHas BbiIXOAHas BbIXogHas Bpemsi PaccTtosiHue

# 5 n(,D,MI'I) MOLLHOCTb B 30HaX MOLLHOCTb B 30Hax MOLLIHOCTb B 30Hax BLIKIIOYEHUSA, | HU3MepeHusd,

SOTHELHM | ] ”HMKM " | ¢ HeorpaHu4eHHbIM C OrpaHuy4eHHbIM € KOHTPONMpYeMbIM c M

pocTtynom, MBT poctynom, MBT pocTtynom, mBT

ot 1400 —

110 1500 11 650 650 1 0,1

ot 1400 — —

110 1500 1" 389 2 0,1

ot 1400 — —

110 1500 1" 288 3 0,1

ot 1400 — —

0 1500 " 2403 2 0,25

ot 1400 — —

fi0 1500 1 1774 3 0,25
1550 11 2539 2539 — 0,5 0,1
1550 (| 1273 1273 —_ 1 0,1
1550 11 — 639 — 2 0.1
1550 " — 428 — 3 0,1
1550 1" — N/A 2640 3 0,25

MpumevaHue 1— Wcrnonsayemble napaMeTpbl BONOKHA COOTBETCTBYIOT Haubonee KOHCEPBATUBHOMY Cry4dato.
MpuBeneHHble 3HaveHna ona A = 1310 Hm — 1550 HM paccuMTaHbl A4Ns BOMOKHA ¢ AMaMeTpoM MogoBoro nons 11 Mkm,
a gnsa i =980 HM — c guameTpoM MOAOBOrO nonga 7 MKM.

MHorue BOJC, paGoTtatLmne Ha gnvHe BonHbl 1550 HM € Mcnonb3oBaHMeM 3pBUeBLIX BONTOKOHHO-OMTUYECKNX YCU-
nntenen (EDFA), HakadmBaembix Nasepamu ¢ AnMHOM BOSHLI 1480 HM mnn 980 HM, MCNONB3YIOT NepegatoLle BONoKHa
C AVamMeTpoM MOAOBOIo Nons MeHbLUEero pasMmepa. Hanpumep, onToBONOKOHHbIE Kabenu co CMEeLLEHEM OUCMEePCUN B
obnactb 1550 HM MMEIKT BepXHUE NpedenbHble 3Ha4YeHnsa AuamMeTpoB MOAOBOro nons, paeHele 9,1 mkm. B aTom cnyyae
MaKcuMManbHas BbIXOAHAA MOLWHOCTb ANS HEOrPaHWMEHHbIX M OrpaHMdeHHbIX 30H npu 1480 Hm 1 1550 Hm B 1,44 paza
npeebIWaT 3HavyeHus B Tabnuue D.3, a 3Ha4eHnna Ans KOHTponupyemblx 30H npu 1480 Hm 1 1550 Hm B 1,46 pasa npe-
BLILLAIOT 3HAYEHKS B TOI e Tabnuue.

M punMmedvYyaHue 2— ﬂpMBB,EEEHHhIe B Tabnuue BpemMeHa ABNAKTCA NpUuMepamMu. MokazaHHoEe Bpemsa OTKNK4YeHnA
MeHbLUe MakcuManbHoro. bonee KOPOTKOE BpemMsa OTKIMHYEeHWA NO3BONAET UCNONb30BaTh Gonee BbICOKME MOLLHOCTHW.
MakcumanesHoe BpemMs COCTaBnAeT 1¢c ana HeorpaHM4YeHHbIX 30H U 3¢ Ans orpaHN4YeHHbIX M KOHTPpOINMpyembiX 30H
COOTBETCTBEHHO.

MpumeyaHue 3 — Beicokasa NMOTHOCTE MOLHOCTWM B ONTOBOMOKOHHOM Kabene MOXET Bbi3BaTb OMNTU-
yeckuii npobon BonokHa ([12], [13]), 4TOo NPMBOAWT K BBICOKOW TeMNepaType BAOMb OMNTOBOMOKOHHOro kabens
(cm. 4.5.1 [EC TR 60825-17:2015 [14] u IEC TR 61292-4 [15]).

38

GostExpert.ru
https://GostExpert.ru/gost/gost-60825-2-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70548
https://gostexpert.ru/gost/gost-60825-2-2025?utm_source=pdf&utm_medium=70548&utm_term=page

FOCT IEC 60825-2—2025

MpunoxeHue E
(cnpaBo4Hoe)

PyI{OBO,D,CTBO no TexXHN4eCKomMy OGCHY}KHBaHMI'O

E.1 UcnbiTaHusa n uamepeHuns

a) WcnbitaHus, namepeHua 1 onepauun B KabenbHbIX KaHanax U KOMMYTaUWOHHbBIX LEHTPax CrneayeT paccMmaTtpu-
BaTb Kak onepauun no TexHuyeckomy obcnyxueaHuio. Beane, rae aTo BO3MOXHO, AMArHOCTUYECKUE TECTbI crneayeT npo-
BOAWTb Takum oBpazom, 4Tobbl He MOBLIWATL YPOBEHb OMacHOCTU B nobom mecte. MNpy HEOBXOOMMOCTM MCMONb3YIT
aaMUHUCTPATUBHBIA KOHTPOrb, KOTOPbIA MOXET BKMoYaTh B cebs gonyck k pabote ¢ cuctemoid. Mpu NoaknyeHn 1c-
MbITaTensHOro 0BGopyAoBaHUA cneayeT YAenaTk OOMKHOE BHUMaHWe YCTaHOBMeHWto akTUYecknx YpPOoBHEH MOLLHOCTH,
BBEAEHHLIX B CUCTEMY MNP OLIEHKE OMacHOCTM.

b) BkcnnyaTupytollan opraHM3aUns AoMKHa paspaboTaTb U NOAAEPKUBATE YETKO ONpeaerneHHble YCNoBus, Npy Ko-
TOPbIX (PYHKLMUS aBTOMATUYECKOr0 NMOHUKEHWUSA MOLLIHOCTM MOXET BbiTh OTKNoYeHa. Ecnu dyHKUMA aBTOMaTU4EcKoro no-
HVKEHUS MOLLHOCTY Bbina oTKMioYeHa, aKCNNyaTupylowas opraHu3auymsa oMmKkHa NOBTOPHO OLIEHWUTE YPOBEHb ONacHOCTU.
Mepkl Be3onacHOCTH, onucaHHble B 4.8, 4OMKHLI NPUHUMATBECA B COOTRETCTBUM C NEPECMOTPEHHBIM YPOBHEM OMACHOCTU.

c) Mwobble onTuyecke npubopsl ANsS MCccneqoBaHWst BONMOKOH U MX CpalUMBaHMsA O0MKHbI GbITb BbIOpaHbl TAKUM
o6pasom, 4Tobbl OHM yMeHbLUANW 0bnyYeHWe HKe COOTBETCTBYHLIEro 3HavdeHua MNAOY, n gomkHel 6biTe ogobpeHbl Ans
UCMONb30BaHWA AKCNNyaTUPYIOLLEA opraHuaaumen.

MpumeyaHnue 1— MapkupoBka ogoBpeHHbIX ANs UCNONb30BaHWA ONTUYECKUX NPUBOPOB 3TUKETKOW aKCnnya-
TUPYIOLLE OpraHM3aummn 4acTo ABNAETCA NPUEMMEMBLIM PELLIEHUEM.

MpumevaHune 2 — 3PpdheKTMBHLIM BapUaHTOM ABMAETCH BUASOMMKPOCKON, MO3BONAWMIA M3bexaTe Heno-
CpeAcTBeHHoro HabnogeHus.

d) Bezge, roe 3To pasyMHO OCYLLECTBUMO, TEXHUYECKOE OBCINyXUBaHWE U PEMOHT CriefyeT npoBoauTh 6e3 nepe-
[adn U3Ny4yeHus no onToBOMOKHY. Tam, rae aTo pasyMHO HEOCYLLECTBUMO, CUCTEMA AOMKHA paboTaTe Ha MUHUMATBHOWM
MOLLHOCTW, COOTBETCTBYHOLEN (PYHKLMOHAMNBHEIM NOTPEBHOCTSM.

e) OkcnnyaTupylolas opraHusauus OoMmKHa BHeApUTe MeTodbl paboTel, nMpegoTBpallalole Bo3oelcTBUE Ha
YyenoBeka Many4YeHus, npeebilwatowero MOY AN rnas u/wWnm Koxu, B Te4eHWe NpUMeHUMOro Nepuoaa BpeMeHN.

E.2 TexHuKa BezonacHocTH

E.2.1 O6wune pekomeHgauuu

a) B 3oHax, roe Bo BpeMsA TEXHUYECKOTO 0BCNyKUBAHUA MOXHO MOMYyYMTE AOCTYMN K ONTUYECKOMY UMW Na3epHoMy
W3nyyeHuo, npeebiwatowlemy MAY (Hanpumep, BO BPeMsA MEPEKNOYEHWS, B KOHTPONMMPYEMBIX 30HaXx), cneayet obecne-
YUTb COOTBETCTBYIOLLYKO 3aluTy rmas. Jlnua, uMetoLllime JocTyn K MioboMy KOHLY ONTOBOMOKHa WITM KOHHEKTOPY, UCMycKa-
IOLLLEMY M3MYyYeHWe, OOIKHBI BbITh NPOMHCTPYKTUPOBaHLI HE paccMaTpuBaTh ux Hanpamyto. MNpu niobeix obcToaTeNbCTBAX
cnefyeT MCMonb30BaTh TOMbKO TE CpefcTBa HabnoaeHus, KoTopbie 06ecne4YnBaoT COOTBETCTBYOWMIA YpOBEHE Ocnab-
NEHWUA.

b) Mepen Havanom paboTbl ¢ NKBLIM BONOKOHHO-ONTUYECKUM Kabenem unvm CUCTEMOW KOHEYHBLIA Monb3oBaTternb
OOMMKeH NPOBEPUTL YPOBEHb ONACHOCTM B OOCTYNHBIX 30Hax. B cnyyae ycTaHOBNEHHBIX U aKTUBWPOBAHHBLIX CUCTEM YpO-
BEHb OMNACHOCTW AOMKeH ObiTb 0003Ha4YeH B OOCTYMNHLIX 30HaX NpenynpexaarnlyumMn HagnUucaMu. Takke OOMmKHbI Npu-
HMMaTbLCA Mephbl, COOTBETCTBYHOLLME YPOBHIO ONAcHOCTU, AMsi CUCTEM, O KOTOPbIX M3BECTHO, YTO OHW paboTakT unu mMoryT
HauaTb paboTtatb. Bo3aMoXHO, YTO BO BpEMSA YCTAHOBKU CUCTEMbI MapKUPOBKAa YPOBHS OMacHOCTM (B COOTBETCTBUW C Ha-
CTOSILLMM CTaHOapToM) elle He Bbina HaHeceHa. [py OTCYTCTBUM TakoW MapKMpOBKK cneayeT npuHuMaTs Mepel 6e3onac-
HOCTW, COOTBeTCTBYOLWKe Knaccudmkaumun (B cootBeTcTenm ¢ IEC 60825-1) ntobeix nepegaroLmx YCTPOUCTB UK UCMbITa-
TenesHoro obopyaoBaHus, cogepallnx ONTUYECKUE NCTOYHUKM, MOOKMIOMEHHBLIE K OMTOBOMOKHY.

c) Bo Bpem#A MOHTaxa unu TeCTUPOBaHWA ONTOBOMIOKOHHOTO Kabens Mnv ceTu criedyeT MUCMomnb30BaTh TOMbKO MC-
nelTatensHoe 0bopynoBaHye ¢ COOTBETCTBYHLLMM ONTUYECKUM BbIXOA0M, OLEHEHHBIM MO YPOBHIO onacHocti 1, 1M, 2 unu
2M B COOTBETCTBMM C HACTOALLMM CTaHAAPTOM Unu nmetowum knacc 1, 1M, 2 unu 2M B cooteeTcTBum ¢ |IEC 60825-1:2014.

Ins BOJC, pacnonoxeHHbIX B 30HaX C OrPaHUYEHHBIM AOCTYNOM UMW KOHTPOIMPYEMbLIX 30HaX, pa3peLuaeTcs uc-
nonb30BaTh UcMbITaTensHoe obopyaoeaHne ¢ Bonee BbICOKOW BbIXOAHOW ONTUYECKOW MOLLHOCTBIO MPKU YCIOBWKW, YTO A0-
CTYMHbIE KOHLIbI ONTOBOMOKHA W KOHHEKTOPLI BO BCEX MECTax 3aKpenneHbl U MapKMpoBaHbl COOTBETCTBYHOLLMM YPOBHEM
0ONacHOCTU A0 Hayana TeCTUPOBaHuSA.

d) MNyHKTBI BLE30A B KOHTPOMMPYEMEIE 30HBI C YPOBHEM OnacHocT 3B OomkHbI UMETh!

- 3HaK c npegynpexaawllen HaanNUCbio B COOTBETCTBUM C pucyHkom 3 |IEC 60825-1:2014 v noacHUTENbHOW
Hagnuceio Ha pucyHke 4 IEC 60825-1:2014 co cnoBamu «YpoBeHb onacHocTy 3B»;

- 3HaK, OrpaHU4YMBaIOLLMI OOCTYM TOMLKO YMNOMHOMOYEHHBIM NMLAM M OOBLACHAIOWMIA HanMuMe noTeHunansHON
OMNacHOCTU.

e) Kaxnobli YenoBek, 3aHATLINA aKCcnyaTaunen, ycTaHoBKoW v obenyxxumeaHuem BOJIC, pomkeH:

- cobniogaTe BCce NpaBuna, Npoueaypsl U NpakTUYeckne npuemsl, yCTaHOBMEHHbIe Ans BeaonacHoi akcnnyaTauum
BONC;
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- HEME[NEHHO YBENOMIATL PYKOBOAMTENSA 00 YCNOBUAX UMW NPakTMKe, KOTOPbIe NOTEHLMaNbHO MOTyT NPUBECTU K
TpaeMmam nepcoHana unu NoBpeXaeHUI0 UMYLLIECTBA;

- HEMEANEeHHO coobLuaTe pyKoBOAUTENO O NBOM M3BECTHOM WM NpeanonaraeMoM aHoMarnsHOM BO3OEeWCTBUU
ONTUYECKOTO M3NY4YeHUs.

E.2.2 Mepbl 6e3onacHOCTM B 30HaxX ¢ ypoBHAMK onacHocTtu 1M, 2M, 3R n 3B

a) o BO3MOXHOCTM ONTMYECKOE Nepefarollee Wnv UcnelTatensHoe obopynoBaHWe AOMKHO ObiTb BbIKIHOYEHO,
nepeBeaeHo B PEXMM MOHMKEHHOMO 3HEPronoTpebneHnsa Unu OTCOEAUMHEHO Nepes BbiNonHeHWeM niobbix paboT ¢ OTKPbI-
ThIMW BOMTOKHaMW, KOHHEKTOpamu U T. 4. B aToM cnyyae HenpeHaMepeHHOe BKITIOYEHWE JOMKHO ObiTb NPefoTBpPaLLEHO C
MOMOLLBK AUCTAHLUOHHO YNPaBnseMoro BbIKMKYATENS UMW APYTMM NOAXOASLWMM crnocoBom. [lomkHo BbITe YeTko ykasa-
HO COCTOSHUE CUCTEMbI (BKITHOYEHO UMK BbIKMKYEHO NUTAHKE).

b) K patote ¢ BOJIC B 30Hax ¢ ypoBHeM onacHocTK 3B cnegyeT gonyckaTk TOMbKO NepcoHan, npowenwmnin Kype
00y4eHna No TexHUKe Be3onacHOCTH paboTbl C BONOKHOM.

c) lMNepcoHan, ycTaHaBnMBaloLWMIA, aKcnnyaTupytowmia unin obenyxusarowmii BOJNIC 1 nwoboe ceBAzaHHOE C HUMUK
vcnelTatensHoe 06opyaoBaHUE B 30HAX C YPOBHEM onacHocTy 3B, gomkeH obecneynTs HaaNexallyo 3alWuTy nuy, Ha-
XOAALIMXCS Nobnn3ocTu.

d) B Toukax c BEICOKMMW MOTEPSAMMU B CUCTEME BO3MOXHbI BBICOKWE TEMMNEPATYPLI, KOfA4a B BONOKHO NOAAETCS Ypes-
Bbl4aliHO BblCOKAsA MOLUHOCTb (OT COTEH MUMMWMBATT A0 HECKOMNbKWX BaTT).

MpumevyaHne — [NprMepom Takoh CUCTEMbI ABMAETCA CUCTEMA, MCMOMb3YIOWAas TEXHONOMIO pacnpeneneHHo-
ro ycuneHusa Ha ocHoBe adcpekta BKP. Bricokas TemnepaTypa MOXET NPUBECTU K ONacHbIM cuTyauusaM B obopygoBaHun
1 oghucax. [NoaTomy B cucTeMax, KOTopble 0BbIYHO NEpPenaoT YPe3BblHaWHO BbICOKYH) MOLLHOCTE, KOHHEKTOPLI CliegyeT
YUCTUTb OYEeHb TLLATENbHO, YTOBbl MaKCUManbHO CHW3UTL MOTEPW, BbI3BAHHBIE KOHHEKTOPAMMW, CBapKkamy Unu n3rnbom B
noboit Todke. Cum. Tarke |IEC TR 60825-17 [14].

E.2.3 lMNporpamma oGy4yeHusn

PaGoTtogartenb nepcoHana, ycTaHaenuearoLwero unu obenyxusatowero BOJIC, nomkeH pa3spaboTtate 1 nogaepxu-
BaTb B paboyemM COCTOSHUM afeKBaTHYH NporpaMmy KOHTPOSS ONacHOCTEN, CBA3aHHbLIX C BONTOKOHHO-OMTUYECKON CBA3LIO.

[na nepcoHana, paboTatoLLlero ¢ BONOKOHHO-ONTUYECKUMIU CUCTEMAMK CBA3KM C YPOBHEM onacHocTu 3B, cneayet
pazpaboTaTk nporpammel 6e30nacHOCTU U 00yYeHNs. Takmmu NporpaMmamu OMKHbI PyKOBOAWTL NULA, KOMMETEHTHLIE B
obnacTn 6esonacHocTu nasepos 1 BOJIC.

[MporpaMmel AOMKHBI COQEP)KaTh KAk MUHUMYM:

- cnpaBoyHy nHpopmaumo no BOJIC v

- WHdopmauuno no 6e30nNacHOCTKU, KAcaloLyCA CXeMbl KnaccuuKauum Na3epHbIX W3OENUA B COOTBETCTBUM C
IEC 60825-1 1 cxemy ypOBHEW OMacHOCTM B COOTBETCTBUNM C HACTOALLMM CTaH4apTOM.

40

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 46 /50
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-60825-2-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70548
https://gostexpert.ru/gost/gost-60825-2-2025?utm_source=pdf&utm_medium=70548&utm_term=page

FOCT IEC 60825-2—2025

MpunoxeHne OA
(cnpaBo4Hoe)

CBQ,D,EHVIH O COOTBETCTBMUU CCHLINOYHOTO MeXOYHapoOHOro CTaHgapTa
CCbINMOYHOMY MeXrocygapCctBeHHOMY CTaHOapTy

Tabnuua OA.1

Rl s ek OBo3HaveHHe CCbINOYHOTO MEXTOCYAAPCTBEHHOIO CTaHAapTa
MexayHapoaHoro cradHgapra COOTBETCTBUA
IEC 60825-1:2014 IDT [OCT IEC 60825-1—2023 «bBesonacHocTe nasepHoW annapartypbl.

Yactb 1. Knaccudukauyuna obopynoeaHua n tpeboBaHma»

BETCTBUA CTaHOapTa:

I pnmMmedvyaHmne — B HacTosAwen Tabnuue MCnonb3oBaHO cnegywulee ycnosHoe obo3Ha4YeHWe CTeneHn cooT-

- IDT — vAeHTU4HBIN cTaHdapT.
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ITU-T Recommendation
G.664

IEC TS 62538

IEC 60794-4 (all parts)

IEC 60794-2 (all parts)
IEC 60794-3 (all parts)

IEC 60950-1:2005

IEC 62368-1

IEC 61508 (all parts)

IEC TR 60825-14
IEC 60812

IEC 60825-12

IEC TR 60825-17

IEC TR 61292-4

Bubnuorpadun

Optical safety procedures and requirements for optical transport systems ([Npoueaypel
onTu4eckon BezonacHocTN U TpeboBaHWs K ONTUHECKUM TPaHCMOPTHLIM CUCTEMAaM)
Categorization of optical devices (Knaccudukaumsa onT4eckx yCTpOWUCTB)

Optical fibre cables — Part 4: Aerial optical cables along electrical power lines [Bono-
KOHHO-onTU4Yeckne kabenn — Yacteb 4. BoagywHele ontuyeckue kabenwn BOonb NUHWIA
anekTponepenadu (Bce 4actu)]

Optical fibre cables — Part 2: Indoor cables [BonokoHHo-onTuueckue kabenm — Yacts 2.
BHyTpeHHMe kabenu (Bce yacTtu)]

Optical fibre cables — Part 3: Outdoor cables [BonokoHHo-onTudeckue kabenu —
YacTb 3. HapyxHbie kabenu (Bce 4actu)]

Information technology equipment — Safety — Part 1: General requirements (MHdop-
MaLlWOHHOe TexHonorndeckoe obopygoeaHue — besonacHocTe — YacTb 1. Obuwue Tpe-
BoBaHmA)

Audio/video, information and communication technology equipment — Part 1: Safety re-
quirements (ObopyaosaHue Ansa ayano/Buaeo, MHPOpPMaLMOHHbBIX 1 KOMMYHWUKaLWOHHbIX
TexHonorn — Yacte 1. TpeboBaHua 6esonacHocTu)

Functional safety of electrical/electronic/programmable electronic safety-related systems
[®yHKUMOHanNbHaA  ©e3onacHOCTb  BNEKTPUYECKWUX/3NEKTPOHHbBIX/MPOrpaMMupyeMblx
ANEeKTPOHHBIX CUCTEM, CBA3aHHLIX ¢ BeaonacHOCTEI0 (BCe YacTu)]

Safety of laser products — Part 14: A user’s guide (be3onacHOCTL Na3epHbIX N30ennin —
YacTb 14. PyKoBOACTBO NOMb30BaTens)

Failure modes and effects analysis (FMEA and FMECA) (AHanvs BngoB 1 nocneacTBuit
oTkasoe (FMEA n FMECA)

Safety of laser products — Part 12: Safety of free space optical communication systems
used for transmission of information (besonacHocTe nasepHebix uagenun — Yacte 12.
BesonacHocTb onTuyeckux cuctem cesAsn B cBOBOOHOM MPOCTpaHCTBe, MCMONb3yeMblX
ana nepegavu MHopmauum)

SEO K., NISHIMURA N., SHIINO M., YUGUCHI R. and SASAKI H. Evaluation
of high power endurance in optical fibre links: Furukawa Review, 2003, no. 24,
pp. 17—22 (CEO K., HUCUMYPA H., LUWMWMHO M., FKOTYYWN P. u CACAKM X. OueHka
[OMroBe4YHOCTM BONTOKOHHO-ONTUYECKUX NMHNIA cBasn: O63op Pypykassl, 2003, Ne 24,
c. 17—22)

ROCHA A.M., DOMINGUES F., FACAO M. and ANDRE P.S. Threshold power of fiber
fuse effect for different types of optical fiber: Proc. ICTON 2011. Tu.P.13 (POLWLA A. M.,
JOMWHIEC @., ®ENC M. n AHOPE IM. C. MNoporoeas MOLHOCTb 3pdeKTa ONTUHecKoro
npo6os Ans pasnuyHbIX TUNOB onTU4eckux BonokoH: Pro. ICON 2011. C.13)

Safety of laser products — Part 17: Safety aspects for use of passive optical components
and optical cables in high power optical fibre communication systems (besonacHocTb
nasepHbIX n3genuin — Yacte 17. AcnekTbl Be30MacHOCTM NpY MCNONE30BaHWUM Maccue-
HbIX OMTUYECKMX KOMMOHEHTOB W ONTUYECKUX Kabenei B MOLUHLIX BOMOKOHHO-OMTUYe-
CKUX CUCTEMAaX CBA3M)

Optical amplifiers — Part 4: Maximum permissible optical power for the damage-free
and safe use of optical amplifiers, including Raman amplifiers (OnTuyeckue ycunu-
Tenun — Yacte 4. MakcumansHO JOMYCTUMAas MOLLHOCTb ONTUYECKOTo M3NyYeHns Ans
becnepebolrHoro 1 6e3onacHOro UCNone30BaHWA ONTUYECKUX YCUNUTEnen, BKKYas
pamMaHOBCKUE yCUNUTEnu)
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YK 621.375.826:654.01:006.354 MKC 31.260 IDT
33.180.01

Knrioveekle crnoga: Na3epHad annapartypa, BONMOKOHHO-ONTU4YeCKMEe CUCTEMbI CBA3HU, BOIJC, onTuyeckas cBsab,
YPOBEHbL ONMacHOCTKW, aBTOMAaTU4eCKoe NOHXEeHNEe MOLHOCTH, ONTUYECKUIA Kaﬁenb, NnasepHoe nany4veHue
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