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16.3.  [lepBoHa4YanbHOE UCCNEAOBAHNE MPUUMH OTKAB.......cevvererereeeeereeeeeeeeeeeseeseeeereeseeeeeeeeeees 1
16.4.  OOGHapyxeHNe 3aMbIKAHMUIA HA 3EMITHO B MOJIE .....eevvverrereeeeeeeeeeeeeeeeeeeseseesseeessessesssseseeseeees 5
16.5.  OOBHAPYKEHNE OOPBIBOB LIEMM ......eeeeeeeeeeeeeeeeeeeeeeesesessssssesessesssssssssssssssssssssssssssssssssssessnees 7
16.6. OTKa3bl, CBA3AHHBLIE C COBAMHEHUEM LIEMEM .. .eeveeeee e eeeee et e eeeeeee e e e e e eeereea e eeenareenneees 8
16.7.  TecTMpoBaHME C HAMEPEHHBLIM 3A3EMITEHUEM ..........eevvrrerrrrrrrereeererereeereeeeeeeeseessereeeeeees 10
16.8. TecTupoBaHMe C 3a3eMIIeHHbIM BbIXOAOM 4151 OOHapYKeHWs1 OOPbLIBOB LIEMMU ............. 13

16.9. Mcnonb3oBaHne TENNOYyBCTBMTENBHOMO 060pyAoBaHUA AN obHapYXeHUs 3aMblKaHW
L2 T R 1Y 1T 15

16.10. Wcnonb3oBaHue cpeacTs onpeneneHns MecTa NoBpexaeHus kabens ons

OOHAPYKEHUNS 3AMBIKAHMA HA BEMITHO ... eeeeeeiiiiiiaeeeeeeeeetttttnsseeeeeeeesststnnaaaeeseessrsnnnseeeeseeeessnnns 15
17. TnaBa 17. O6opyaoBaHue AN 3NEKTPUYECKUX UCNBbITAHUM............ccceevvvevrinnnnnn. 1
171, OOLUME MOTTOMKEHM .ot ee e e e et e e e e e e e e ettt e e e e e e e ee et e e e eeeeee e e e e e eeeeeeeeesr e eeeees 1
17.2. ABOMETP (VOM) ..ot e e e e e e et e e e e e e e e e e abbreeeeens 1
17.3. UndpoBort MyNnbTUMETP (DMM) ....cooiiiiiiiiiiiiiiiiieeeeeeeeeeeeee e e e eaeeeeeeeeees 2
17.4.  V3mepuTernb CONPOTUBIEHUS U3OTALMN (METOMMETP) .oeeeivrrreeeeiirieeeesirrereesensnneeesennnnees 2
17.5. M3mepeHne CONPOTUBIIEHNS MBOTTSILINM ........ouvuuunieieeeeeeeeiiiiieeeeeeeeeestiia e eeeeeeeesrnnneeeens 3
17.6. Mpunbop ona obHapyXeHWst NoA3eMHbIX Kabenen/MecT HENCNPABHOCTEM ...............ee..... 6
17.7. MckaTenb 3amMbIKaHUA C BOJTbLLUMM COMPOTUBIIEHUEM ......uuieeeeeeeeiiiiiiieeeeeeeeeeriinneeeeeeeess 7

AlrA GM-AGA-015 HN30.: 02/ Pes.: 00



PykoBoaCcTBO NO NPOEKTUPOBaHUIO [lokymeHT No GM-AGA-015
aspogpomoB. HacTb 5. AnekTpnyeckume
CUCTEMbI.

AaMunHucTpupoBaHue u KoHtponb Mmasa/Ctp.: 0/6

JokymeHTa
17.8. =TI CT= Yo =LY T =T o] Y 1= o 7
17.9. OnpeaenuTenb TPACCHI KADEIS............uuuiieiiieeeeeeeiiiie e e e e e ee e e ettt ee e e e e e e e e e eetb e eeeeeeeeessaaas 8
17.10.  MNynbCHbIN reHEPATOP/KOHTPOSTBHDBIN TECTEP .vvvvvvrrrrrerrrrerrrrreresssssssessssssessesssssensesnsnees 8
1711, AKYCTUUECKMIM LETEKTOD .eeeeurtireeaauiteeaeaatteeaesaasteeassaassssassaassseeseaansseeessasseeeessnsnseeessnsseees 9
17.12.  [JETEKTOP HAMPABITEHMIST ....cceeiiutiiitieeeeeeeeeeeattaeeeeeeeeaesssnsbaaeeaaeeeesssannssbaaareeeeeessasnsanneeeens 9
17.13.  WM3mepuTenb CONPOTUBNEHMS 3ABEMITEHMS........uvvrreeerrrerererrerseresssssssssssssssssssssssnnsnnnnnne 11
AlA GM-AGA-015 U39.. 02/ Pes.: 00



PykoBoACTBO NO NPOEKTUPOBaAHUIO LlokymenT Ne GM-AGA-015
aspogpomoB. HacTb 5. AnekTpnyeckume
CUCTEMBI.
AaomuHucTpupoBaHue u KoHTpone Masa/Ctp.: or7
JokymeHTa
0.2. Cnucok geACTBYIOLWMX CTPAHUL,
n;laaiaa . CtpaHuua BCT;J:J::HMH FOEEE
PeBusus Ne
CTtpaHuua | BCTynJeHus No B cuny
B cuny B 1 5.1mo0HA.2025 00
1 5.1moHA.2025 00 2 5.nmoHa.2025 00
2 5.1moHA.2025 00 3 5.nmoHa.2025 00
3 5.1moHA.2025 00 4 5.nmoHa.2025 00
4 5.1moHA.2025 00 5 5.nmoHa.2025 00
5 5.1moHA.2025 00 6 5.nmoHa.2025 00
6 5.1moHA.2025 00 7 5.nmoHa.2025 00
7 5.1moHA.2025 00 8 5.nmoHa.2025 00
8 5.1moHA.2025 00 9 5.nmoHa.2025 00
9 5.1moHA.2025 00 MaBa 5
10 5.n0oHA.2025 00 Harta PeBuU3mnst
11 5.1m0H8.2025 00 CtpaHuua | BcTynneHus Ne
12 5.10oHA.2025 00 B cuny B
13 5.1oH5.2025 00 1 5.1oH5.2025 00
MaBa 1 2 5.nmoHa.2025 00
OaTa PeBnans 3 5.noHa.2025 00
CtpaHuua | BCTynneHus B Ne 4 5.1mo0HA.2025 00
cuny B 5 5.10H$.2025 00
1 5.10oHNA.2025 00 6 5.1oHA.2025 00
MaBa 2 7 5.1oHA.2025 00
OaTa 8 5.moHa.2025 00
CTpaHuua | BCTynmneHus B PeB,:'f’"" 9 5. moHs. 2025 00
cuny _ 10 5.10H3.2025 00
1 5.1moH.2025 00 MaBa 6
2 5.10HA.2025 00 OaTta
3 5.1m0H8.2025 00 CTpaHuua | BcTynneHus PeB':L3VIS|
naBa 3 B cuny -
[OaTa 1 5.moHa.2025 00
CtpaHuua | BCTynneHus B PeB,r:'"ﬂ 2 5.1mo0H5.2025 00
cuny ~ 3 5.1m0oHA.2025 00
1 5.10H5.2025 00 4 5.110HA.2025 00
2 5.1oHA.2025 00 5 5.1moHA.2025 00
3 5.10HA.2025 00 6 5.1moHA.2025 00
4 5.10HA.2025 00 7 5.1moHA.2025 00
5 5.1m0HA.2025 00 MaBa 7
6 5.moHA.2025 00 Oara PeBunans
7 5.10H48.2025 00 CtpaHuua | BCTynneHus Ne
8 5.moHA.2025 00 B cuny B
9 5.1m0HA.2025 00 1 5.moHa.2025 00
10 5.1m0HA.2025 00 2 5.moHa.2025 00
11 5.1m0HA.2025 00 3 5.moHa.2025 00
12 5.1m0HA.2025 00 4 5.moHa.2025 00
13 5.1m0HA.2025 00 5 5.moHa.2025 00
14 5.1m0HA.2025 00 6 5.1moHa.2025 00
15 5.1m0HA.2025 00 7 5.1moHa.2025 00
MagBa 4 8 5.1moHa.2025 00
MaBa 8
AlrA GM-AGA-015 N309.: 02/ Pes.: 00




PYKOBOACTBO no NPoeKTupoBaHUIO

HdokymeHT Ne GM-AGA-015
aspogpomoB. HacTb 5. AnekTpnyeckume
CUCTEMBI.
AaomuHucTpupoBaHue u KoHTpone Masa/Ctp.: 0/8
JokymeHTa
Hara PeBusus Rara PeBusus
CtpaHuua | BCTynneHus Ne CtpaHuua | BcTynneHus Ne
B cuny B cuny
1 5.10H5.2025 00 1 5.10H5.2025 00
2 5.10H5.2025 00 2 5.10H5.2025 00
3 5.10H5.2025 00 3 5.10H5.2025 00
4 5.10H5.2025 00 4 5.1oH5.2025 00
5 5.10H5.2025 00 5 5.10H5.2025 00
6 5.10H5.2025 00 6 5.10H5.2025 00
7 5.10H5.2025 00 7 5.1oH5.2025 00
MaBa 9 8 5.moHa.2025 00
OaTa PeBnans 9 5.moHa.2025 00
CtpaHuua | BCTynneHus Ne 10 5.1mo0HA.2025 00
B cuny - 11 5.10H5.2025 00
1 5.1m0HA.2025 00 12 5.1oH5.2025 00
2 5.moHA.2025 00 13 5.moHA.2025 00
3 5.moHA.2025 00 14 5.moHA.2025 00
4 5.moHA.2025 00 15 5.moHA.2025 00
5 5.moHA.2025 00 16 5.moHA.2025 00
6 5.10H8a.2025 00 17 5.1oH5.2025 00
Maea 10 18 5.1oH5.2025 00
OaTa PeBnaus MaBa 13
CTtpaHumua | BCTymnJieHuA Ne [OaTa PeBuU3us
B cuny CtpaHuua | BcTynneHus Ne
1 5.1moH.2025 00 B cuny B
2 5.m0HA.2025 00 1 5.moHa.2025 00
3 5.m0HA.2025 00 2 5.moHa.2025 00
4 5.m0oHA.2025 00 3 5.moHa.2025 00
5 5.m0HA.2025 00 4 5.moHa.2025 00
6 5.m0HA.2025 00 5 5.moHa.2025 00
7 5.m0HA.2025 00 6 5.moHa.2025 00
8 5.m0HA.2025 00 7 5.moHa.2025 00
9 5.m0HA.2025 00 8 5.nmoHa.2025 00
10 5.m0HA.2025 00 9 5.moHa.2025 00
11 5.m0HA.2025 00 10 5.nmoHa.2025 00
12 5.m0HA.2025 00 11 5.moHa.2025 00
13 5.1oHA.2025 00 12 5.1oH5.2025 00
14 5.1oHA.2025 00 13 5.1oH5.2025 00
15 5.1oHA.2025 00 14 5.1oH5.2025 00
16 5.1oHA.2025 00 15 5.1oH5.2025 00
Masa 11 16 5.1oH5.2025 00
Oarta 17 5.1oH5.2025 00
CTpaHuua | BeTynneHus PeB,:f’"" 18 5. MoHs1.2025 00
B cuny B 19 5.110H8.2025 00
1 5.10H48.2025 00 20 5.moHa.2025 00
2 5.10H48.2025 00 21 5.moHa.2025 00
3 5.10HA.2025 00 22 5.moHa.2025 00
4 5.10H48.2025 00 23 5.moHa.2025 00
5 5.10H48.2025 00 24 5.nmoHa.2025 00
6 5.10H48.2025 00 25 5.moHa.2025 00
Maea 12 26 5.moHa.2025 00
AlrA GM-AGA-015 U30.. 02/ Pes.: 00




PYKOBOACTBO no NPoeKTupoBaHUIO

HdokymeHT Ne GM-AGA-015
aspogpomoB. HacTb 5. AnekTpnyeckume
CUCTEMbI.
AaMunHucTpupoBaHue u KoHtponb Mmasa/Ctp.: 0/9
JokymeHTa
27 5.1m0HA.2025 00 aBa 16
28 5.1m0HA.2025 00 OaTa PeBnans
29 5.moHA.2025 00 CtpaHuua | BCTynneHuA Ne
30 5.10H48.2025 00 B cuny B
31 5.1m0HA.2025 00 1 5.moHa.2025 00
MaBsa 14 2 5.moHa.2025 00
[aTa PeBnansi 3 5.10H4A.2025 00
CtpaHuua | BCTynneHus Ne 4 5.1mo0HA.2025 00
B cuny B 5 5.1mo0HA.2025 00
1 5.10H5.2025 00 6 5.1oH5.2025 00
2 5.10H5.2025 00 7 5.10H5.2025 00
3 5.10H5.2025 00 8 5.1oH5.2025 00
4 5.10H5.2025 00 9 5.10H5.2025 00
5 5.10H5.2025 00 10 5.10H5.2025 00
6 5.10H5.2025 00 11 5.10H5.2025 00
7 5.moHA.2025 00 12 5.moHA.2025 00
8 5.moHA.2025 00 13 5.moHA.2025 00
9 5.moHA.2025 00 14 5.moHA.2025 00
10 5.1oH5.2025 00 15 5.1oH5.2025 00
11 5.1oH5.2025 00 16 5.1oH5.2025 00
12 5.moHA.2025 00 Masa 17
13 5.m0HA.2025 00 [OaTa PeBnans
14 5.10oHA.2025 00 CtpaHuua | BcTynneHus Ne
15 5.10oHA.2025 00 B cuny
Masa 15 1 5.10H5.2025 00
HaTa PeBnansi 2 5.10H4A.2025 00
CTtpaHuua | BCTynJieHuA Ne 3 5.1m0HA.2025 00
B cuny B 4 5.1m0H.2025 00
1 5.10H5.2025 00 5 5.1oH5.2025 00
2 5.1oHA.2025 00 6 5.1oH5.2025 00
3 5.1oHA.2025 00 7 5.1toH5.2025 00
4 5.1oHA.2025 00 8 5.1toH5.2025 00
5 5.1oHA.2025 00 9 5.1oH5.2025 00
6 5.1oHA.2025 00 10 5.1oH5.2025 00
7 5.1oHA.2025 00 11 5.1oH5.2025 00
8 5.1oHA.2025 00 12 5.1toH5.2025 00
9 5.moHA.2025 00
AlrA GM-AGA-015 U30.. 02/ Pes.: 00




PykoBoACTBO NO NPOEKTUPOBaAHUIO LlokymenT Ne GM-AGA-015
aspogpomoB. HacTb 5. AnekTpnyeckume

CUCTEMBI.
AamMmuHucTpupoBaHue u KoHTponb naBa/Ctp.: 0/10
JokymeHTa
0.3. Cnucok paccblinku
Tun
Konusa Ne OTnen MecTononoxeHue
Konun
Master (S) KoHTponb KavectBa Trello
1 (S)

(S) SoftCopy - (OnekTpoHHas Bepcus)
(H) HardCopy — (Me4aTtHas Bepcust)

ﬂpumeanue: 3neKmp0HHb/e u rredyamsdable Kornuu cHdumaromcs « HEKOHmMposnupyembiMu», eCcriu OHU
Haried4amamHthbl Urniu He 8KJ1l04YeHbl 8 3ImMom CriucoOK pacchIrikKu.

0.4. 3anucb nonpaBoOK U U3MEHEHUM

W3nauwe/ nUs af:;ﬁ’esws BBeneHo B cuny: MpuyumHa:
PeBusnsa Ne: A - A y: P )
MN3naHue NeO1 | 25.AlMP.2023 25.AlNP.2023

C uento agantaumm TpeboBaHuin
aokymeHtoB MKAO DOC 9157
N3paHne Ne02 | 05 mnioHa 2025 1 05 uioHa 2025 1 4acTb 5 B HOPMaTUBHbIE
AOKYMEHTbI AreHTCTBa
«Y3aBuaumsa»

U30daHue: - [Nybrnukayus dokymeHma, obbeduHsiowasi 8ce rornpasku, npeduiecmsyroujue mexkyuwel
sepcuu. Hosas pedakyusi OoKymeHma He omobpaxxaem meKcm ronpasoK CUHUM U8Emom.
Tekywasi eepcusi OOKymeHma omobpaxaemcs Ha Kaxool cmpaHuue 8 HUXHEeM
KofIoHmumysrie.

Pesu3sus: - IameHeHue, 8HeceHHOE 8 Yacmb O0KyMeHmMa, 20e 0HO 0mobpaxxaemcsi CUHUM MeKCIMom
usu conposoxdaemcs eepmukanbHOU UHUel Ha rpasol cmopoHe 0oKymeHma. OCHO8Hast
uHpopmayusi 06 u3mMeHeHusix (Homep u Odama) npusedeHa 6 [lepeyHe cmpaHuy,
Pykosodcmea ¢ akmyanbHOU UHOpMayuel U yKazaHa 8 3a20/108Ke coomeemcmesyrouiel
cmpaHuUbl U 8 CaMOM KOHMeEKCcMe.

AlrA GM-AGA-015 HN30.: 02/ Pes.: 00



PYKOBOACTBO no NPoeKTupoBaHUIO

JokymeHTa

HdokymeHT Ne GM-AGA-015
aspogpomoB. HacTb 5. AnekTpnyeckume
CUCTEMBI.
AnmuHucTpupoBanue un KoHTponb Masa/CTp.: 0/11

0.5. CokpalueHusi U aKpOHUMBbI

BA BonbT-amnep
2150 WNcTouHnk 6ecnepebonHoro nutaHns
MK MHdpakpacHbIn
MKT1 MukpokaHanbHas nnacTuHa
MKC MexayHapoaHas KOMUCCUS MO CBETOTEXHMKE
M3K MexayHapoaHas aneKkTpoTeEXHNYecKast KOMUCCUS
MAB [MoBEPXHOCTHasA aKkycTu4eckas BosiHa
MBXx MonuBnHUnIxnopua
rnn MpasBuna noneta no npubopam
nxa Monuxnopandennnbl
PY PapuouactoTa
CIn3 Cpeactea nHamesuayarnbHOM 3alumThbl
WM LLInpoTHO-MMNynbCcHas Moaynsaums
oM OneKkTpoMarHTHbIE NOMEXMU
OMC OnekTpomarHMTHas COBMECTUMOCTb
AC MNepemeHHbIN TOK
ACMU Anpecyemoe yCTPOMCTBO YNpaBSieHNs N KOHTPOSIS
AGL Hapg ypoBHeMm 3emnu
AGL HaseMHble aspopOMHbIE OrHU
ALCS KomnbloTepHas cuctema ynpasneHus aspogpOMHbIMU OrHAMU
ANVIS/NVG Cuctema HoOYHOro BUAEeHUS NunoTa/oyvkyu HOYHOMro BUOEHUA
ARCAL PaguoynpasneHne aapoapOMHbIMAU OFHSIMW C BO3AYLLHOMO CyaHa
AT-VASI YnpouleHHas T-cuctema BuayarnbHOW MHANKALMK rnnccagbl
CCR CtabunmsaTop NOCTOAHHOIO ToKa
CTAF O6wwas yacToTa nepeaaym KOHCYnbTaTUBHOM MHAOPMALIMN O BO34YLUHOM OBMKEHUM
DMM Undpposon mynstumeTp
DSP Lndposon npoueccop curHanos
DSP 3aBUCUMBIA OT JOMEHA MopT
EPR CreneHb NoBbILLEHNS JaBNeHNs B ABuratene
EPR OTUNEHNPONUIEHOBLIN KayyyK
FEC ONEeKTPUYECKUIN LEHTP MOns
FEC MpsiMoe ncnpaenexHne owmdok
FLIR MHdpakpacHbI iokaTtop nepegHero oo3opa
HMI NHTepdenc "yenosek — malinHa"
HUD KonnmmaTopHbIi gucnnen
IGBT BrynonapHbIA TPaH3UCTOP C U30SIMPOBAHHLIM 3aTBOPOM
ArA GM-AGA-015 .. 02/ Pes.: 00




PYKOBOACTBO no NPoeKTupoBaHUIO

HdokymeHT Ne GM-AGA-015
aspogpomoB. HacTb 5. AnekTpnyeckume

CUCTEMBbI.
AnmuHucTpupoBanue un KoHTponb Masa/CTp.: 0/12
JokymeHTa

ILS Cuctema nocagku no npmbopam
IPU OTkntoYaemblIi 610K NMMTaHKA
IRC C nHdpakpacHbIM NOKPbITUEM
LDT OTKNtoYeHNe Harpysk1 1 NpoBepka
LED CeeTousnyvarowmin amoa
LPS MonHuesawmTHasa cuctema
MCP MMynLT ynpaeneHus pexvimamu
MDT CpeaHee BpeMsi NpoCTos
MR MHororpaHHbI oTpaxaresnb
MTBF CpegHsasa HapaboTka Ha OTKa3
PAPI YKkasaTenb TPaekTopmMM TOYHOrO 3axo4a Ha nocaaky
PM lMpodhunakTnyeckoe TexHN4eckoe obernyxmBaHne
PUR MonunypeTaH
RETIL Ornu ykasaTernsi CKOPOCTHOW BbIBOAHOW PYNEXHON JOPOXKM
RGL Ornun 3awwmTsl Bl
RMS CpenHekBagpaTU4HbIN
RTIL OrHu o6o3Ha4veHuns nopora BIMM
RUPU [MOBOPOTHBIN UCTOYHUK BecnepebonHOro NMTaHns
RVR JanbHocTb BuammocTtu Ha BII
RWSL Ornu ctartyca BII
SCR KpemHmeBbI BbINPAMUTESb, UK TUPUCTOP
SMGCS Cuctema ynpaBneHusi Ha3eMHbIM OBVXXEHMEM U KOHTPOJIS 3@ HAM
SUPU Cratnyeckuin NCTo4HNK 6ecnepebonHoro NuTaHms
TPE Tepmoanactonnact
VASI Cucrtema Bu3yanbHON nHankaumm rnmccagbl
VOM ABOMETP/BONTLTOMMETP
XLP CwnTbI NONMATUINEH
ArA GM-AGA-015 U39.. 02/ Pes.: 00




PykoBoACTBO NO NPOEKTUPOBaAHUIO
aspogpomoB. HacTb 5. AnekTpnyeckume
CUCTEMDI.
AnmuHucTpupoBanue un KoHTponb Masa/CTp.: 0/13
JokymeHTa

HdokymeHT Ne GM-AGA-015

0.6. AOMMHUCTPUpPOBaHME U KOHTPONb

[daHHbIn  OOKyMeHT onybnukoBaH Kak kHura Ha nuctax ¢opmata A4. dannel PDF  6yayt
3abnoknpoBaHbl 1 NoANMCcaHbl, YTOObI NPeaoTBPaTUTL U3MEHEHWS.

,D.aHHbIIZ OOKYMEHT peryndapHo nepecmatpmBaeTCcd N UISMEHAETCA. Becb COOTBeTCTByI'OLLI,I/II7I nepcoHarn
OOJDKeH ObITb O3HAKOMITEH CO BCEMM caenaHHbIMU peBU3UAMN.

[aHHbIN AOKYMEHT ByaeT N3MEHEH 1 NepecMOTPEH B COOTBETCTBUM € TpeboBaHusimu npoueaypbl AIA
«[dokymeHTaums n KoHTposnb».

0.7. HopmaTuBHbIe AOKYMEHTbI

Hactoswee PykoBoacTBo pa3paboTaHo B cooTBETCTBMM C TpeboBaHnaMKU ABuaLMOHHbIX [Mpasun
Pecnybnukn YsbekuctaH AR-AGA-001 «[llpoektnpoBaHne m akcnnyaTaums aspogpomoB. Tom 1
Aspogpombl» U pekoMmeHdaumamum  MexayHapO4HOW — opraHuM3aumm  rpakgaHCcKonW — aBuaumm
«PyKkoBOOCTBO MO NPOEKTUPOBaHUIO a3poapoOMOB — DnekTpuyeckne cuctemol», Doc.9157, yacto 5.

0.8. Mpeaucnosue

MpaBubHOE NPOEKTUPOBAHME, YCTAHOBKA M TEXHNYECKOE 0BCNy>KMBaHUE 3NEKTPUYECKUX CUCTEM LIS
BM3yaribHbIX HaBUrALMOHHbBIX CPEeACTB SABMSAOTCA npeanockiikamm obecneyeHns ©e3onacHoCTw,
perynapHocT n 3deKTUBHOCTM rpaxkgaHckon asmaumn. C 3TOM UEenblo HacTosiee PyKOBOACTBO
NPeaoCTaBNSAET MHCTPYKTUBHbIA MaTepurarn rno NPOEKTUPOBAHNIO U YCTAHOBKE 3MIEKTPUYECKUX CUCTEM
Ansi CBETOTEXHNYeCKoro obopyaoBaHusa aspogpoma.

OneKkTpu4eckMM cuctemam ans  CBEeTOTEXHMYECKoro obopyaoBaHMs  aspogpoma  MpucyLLm
0coBEHHOCTK, KOTOPbIE, KaK NpaBuIlo, OTCYTCTBYHOT B APYrMX 3EKTPUYECKMX yCcTaHoBKax. B cBasm ¢
3TUM B HACTOSILLLEM PYKOBOACTBE paccMaTpuMBalOTCA HE TONbKO OOLiME OCOBEHHOCTU MPaKTUKM B
06racT aNEKTPUYECKNX CUCTEM M UX YCTAHOBKM, a Takke Te 0COBEHHOCTH, KOTOpblE UMET ocoboe
3HaYeHve A4S a3poapPOMHOro o6opyaoBaHus. BaxkHO OTMETUTb, YTO NPEAOCTABIEHHbIN B HACTOSILLEM
PYKOBOACTBE MaTepuan npegHasHadaeTcs Ans OOMOMHEHUS HauMOHarbHbIX CBOAOB MpasBwui Mo
6e30MacHOCTY AN ANEKTPUYECKMX YCTaHOBOK.

B HacToswem pykOBOACTBE He paccMaTpuBalOTCA 3JNEKTpUYEecKne CuUcTeMbl AN 30aHWK,
pacrnonoXeHHbIX Ha TeppuTopuKn asponopTa. B pykoBoacTBe Takke He paccMaTpuBaroTCH BOMPOCHI
TEXHMYECKOro 06CNY>KNMBAHUS ANIEKTPUYECKUX CUCTEM. DTOT BOMPOC paccMaTpuBaeTCs B AOKYMEHTE
GM-AGA-003 «PykoBoacTBO N0 TEXHUYECKOMY OBCIY>KMBAHMIO a3pOMNoOpTOBY.

Kpome Toro, B HacTosiLLieM pyKOBOACTBE HE pacCMaTpMBaOTCS paavoHaBUraLMOHHbIe CpecTBa.

AlrA GM-AGA-015 HN30.: 02/ Pes.: 00



PykoBoACTBO NO DNEKTPUYECKUM [okymeHT Ne GM-AGA-015
Cucrtemam

BBeneHune maea/Ctp.: 1/1

1. NmaBa 1. BBepgeHune

1.1. HasHaueHue PykoBopcTBa

1.1.1.0na o6ecneyeHnsa 6e30NacHOCTU NOMNETOB B aBMaLUN HEOBX0OUMO, YTOObI CBETOTEXHNYECKOe
obopynoBaHve aspoapoMa XapaKTepU3oBaroch BbICOKON CTENEHbI0 LENOCTHOCTU M HaOEXHOCTU.
MpeanonaraeTcs, YTO BEPOATHOCTb OTKa3a B KPUTUYECKUIA MOMEHT MpaBUINbHO CMPOEKTUPOBAHHOIO
1 06CNyXMBAEMOro CBETOTEXHUYECKOrO 060PYA0BaHNSA ABMSIETCS KpaHe HU3KOW.

1.1.2.TMpuBoAUMBIN HIKE MaTepuan npeaHa3Ha4YaeTcs B Ka4eCTBe PyKOBOACTBA MO PEKOMEHAYEeMOM
npakTMke B 06nacTn 3MNEeKTPOTEXHWKU [ONS NPOEKTUPOBAHUS UM YCTAHOBKM HOBbIX CUCTEM U
MOAMMUKALMN CYLLECTBYIOLLMX CUCTEM a3pPOAPOMHbIX OFHEN MOCTOSIHHOrO M3nyyeHust. JTO He
03Ha4yaeT, YTO CYyLLECTBYIOLIME YCTAHOBKUA, B Cly4ae WX OTNNYKSA, SIBMSOTCS HENpPaBUIIbHbIMU U
JOIMKHbI OblTb aBTOMaTUYeCKM U3MeHeHbl. OgHako npeanaraemMbii MaTepuan onpeaeneHHo
03Ha4yaeT, YTO HEKOTOpble U3 paHee MPUHATBLIX KOHCTPYKLMIA He PEKOMEHAYHTCA AN NOBTOPHOro
NPUMEHEHNs1, TMOCKOMbKY OHW 3aMeHeHbl 6ornee coBpeMeHHbIMW. Bcneacteue pasnuumin B
TEXHUYECKOM CTUINE N 060pYA0BaHMMN HACTOALLMIA MaTepuan npeaHasHaveH aAns ykasaHust OCHOBHbIX
NPUHUMNOB NpoekTupoBaHus. Takoi noaxon He nNpegycMaTpuBaeT nokasa noapoGHON KOHCTPYKLMM
UNW KOHKPETHbIX € ANHUL, 060pPYA0BaHNSA UM Y3INOB CUCTEM.

1.1.3.0OnekTpuyeckne cuctembl Anst BU3yanbHbIX CPEACTB aspoapoma TpebytoT obopyaoBaHust
BbICOKOrO KayecTBa M y4veTa OCOOEHHOCTEN, KOTOpble, Kak MpaBuio, He paccMaTpuBatoTCst
NPMMEHUTENbHO K  OPYrMM  3NEeKTpUYeckMM  ycTaHoBkam. B Hactosiwem  pykoBoacTBe
paccmaTpuBatloTcst 00LWme 0coB6eHHOCTM NpaKTUKM B 06NacTy aneKkTpoTeXHUKM 1 0bopyaoBaHus U
obpaljaeTcs BHUMaHME Ha Te O0COBEHHOCTW, KOTopble OObIYHO peako 3aTparnBaloTCst UM UMET
ocoboe 3HauyeHne gns paboTel aspogpoma. [pegnonaraetcsi, YTO MCNOMb3YHOLWME HACTOsLLEE
PYKOBOACTBO NMLA 3HAKOMbl C 3NIEKTPUHECKMMM LiensiMM 1M 0OLLEe NpakTUKon B 3TOM obnacTu, Ho,
BO3MOXHO, HE WMMEKT [OCTaToOuHbIX CBeAeHW 00 onpegeneHHbIX 0COBGEHHOCTAX adpoapPOMHbIX
nocneaoBaTtenbHbIX Lenen, KoTopble MEHEE YaCcTO BCTPEYATCA B APYrNX 3NEKTPUYECKNX CUCTEMAX.
HekoTopble M3 3TNX 0COBEHHOCTEN 3aKM4alTcs B TOM, YTO BOMNbLUMHCTBO 3NEKTPUYECKUX Lienewn
pa3MellaeTcst nog 3emnen, ans OonbLUMHCTBA CUCTEM OrHEr WCMNOMb3ylTCsA nocrnegoBaTesbHble
uenu, TpebyeTcs 6onee BbiCOKasi HAAEXHOCTb BXOAHbLIX MCTOMHMKOB SHEProcHabXeHus 1, B crny4vae
OTKA30B  3HeprocHabxeHusi, ObICTpOE aBTOMAaTU4YECKOE MepekKryYeHne Ha  pesepBHoe
3HeprocHabxeHne. Kaxxabin aspoapoM SIBMSETCH YHUKANbHbIM COOPYXXEHUEM, U ero areKkTpuyeckas
cuctema JofmvkHa obecneynmBaTb 3KOHOMWYHOE 3HeprocHabxeHve u GesonacHoe, HagexXHoe U
nerkoobcnyxvBaemoe ynpasreHue.

1.2. CrtpykTrypa PykoBoacTBa

HacTosiliee pykOBOACTBO MMEET Crneaylollyro CTpykTypy. maebl 2-14 cogepxat nHdopMauuio o
KOHCTPYKUMM a3POAPOMHBIX 3MEeKTPUYeCcKUX cuctem; B rnaese 15 onucbiBaloTCA MNpUeMOYHbIe
NCMbITaHNS YCTAHOBMNEHHbIX cucTeM; rmasbl 16 1 17 KacaroTcs, COOTBETCTBEHHO, MOPSAKA YCTPaAHEHNS
HencnpaBHOCTEW NocreaoBaTeribHbIX CBETOTEXHUYECKMX Liener U CONyTCTBYHOLLEro UCMbITaTeNbHOro
obopyaoBaHus.
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2. NnaBa 2. MeToabl o6ecnevyeHns LLENOCTHOCTU U HAAEXHOCTHU

2.1. OnpepneneHusi NOHATUN

2.1.1.Bo3MOXHO, CaMoW1 BaXkHOW 3agaveit NPOEKTUPOBLLMKA CUCTEMbI a3POAPOMHBIX OrHEN SIBMSETCS
pa3paboTka yCTAHOBKM C BbICOKOW CTEMEHbI0 LENOCTHOCTU U HageXHoCTU. OQHaKo 3TKU MOHATUS
NPUMEHNTENBHO K a3pOAPOMHbLIM OFHSIM HENpoCTO onpeaenutbe U unameputb. B pesynbTate
NPeALecTBYIOWMX NOMbITOK AaTb onpeaeneHns 3TUM MOHATUMAM ObiNo peLueHo, YTO HadEeXHOCTb
XapaktepusyeTcs cpeaHen HapaboTkon komnoHeHTOB Ha oTka3 (MTBF), a uenocTtHocTb cBs3aHa C
coxpaHeHnem paboTocnocoBHOCTM BCEW CUCTEMbI nocne oTkasa. CuMTaeTcsi, YTO LEenOoCTHOCTb M
HaOEeXHOCTb BU3YyanbHbIX CPeaCTB AOMKHbI ObiTb COMOCTaBUMbI C LIEMOCTHOCTBIO U HAOEXHOCTbIO
HeBu3yarnbHbIX Ccpeacts. TakMm 06pas3oM, HaAEeXHOCTb 3aBUMCUT OT Bblbopa KOMMOHEHTOB MU
3KCnnyaTaumoHHOIO MCMONb30BaHNA, a LESNIOCTHOCTb OnpefensieTcs KOHCTPYKUMEN U YCTaHOBKOW
CUCTEM, a Tarke TeXHUYECKUM 0BCcnyxmBaHnem obopyaosaHusd. B obiem cuntaeTcs, 4To NpaBuiibHO
CMPOEKTMPOBAHHbIE U JKCMNyaTupyemble Bu3yarnbHble CPeAcTBa UMEKT OYEeHb BbICOKUA YPOBEHb
LeNTOCTHOCTK, @ BEPOATHOCTb OTKasa B KPUTUYECKUA MOMEHT SABMSETCA MCKIOYUTENBHO HU3KOW.
HecmoTpss Ha 370, HeEoOXoAMMO npeanpuHMMaTtb BCE BO3MOXHbIE YCUMUA MO  MOBbLILEHUIO
nokasaTtenemn LenocTHOCTU N HAAEXHOCTM.

2.1.2.Bo3pgeiicTBylolMe Ha LENOCTHOCTb M HAOEXHOCTb 3nekTpuyeckue aktopbl MoryT ObiTb
KnaccnduumnpoBsaHsbl cnegyowmm obpasom:

a) oTkas uenu;
b) oTkas cucrembl anekTpocHabXxeHus;
C) OTKa3 Luenu ynpasneHus.
2.2. KpaTkoe onucaHue CpeAcTB NOBbIWEHUs LLeNTOCTHOCTU U HaAeXHOCTH
MHoOXecTBEeHHbIe uenu

2.2.1.06WwenprHATON NPaKTUKOWN SABMSIETCS MCMONb30BaHNE HECKONbKUX Lenen, 4Tobbl B criyyae
OTKa3a OfHOM Lienn BCS CUCTEMA OTHEWN He Bbixoguna m3 cTpod. [1ns orHen npnbnukeHnsa n nopora
Bl nHorga ncnonb3yroTca YeTbipe Lenu: ogHa ans orHen nopora Bl n Tpu gns cuctembl orHemn
npnbnmxkenns. MNocnegHue Tpy UEnU CNPOEKTMPOBaHbI TakMM 0Opa3oM, YTO OTKa3 OO4HOW U3 HUX
NPMBELET K BbIXOAY M3 CTPOS NULLb KaXgoro TPETLEro JIMHENHOIO OMHA UMW KaXkdon TpeTben namnbl
oTgenbHoro nuHemHoro orHs. B cuctemax orHen Bl n P otoenbHbie OrHM NOAKMOYAKOTCS,
yepeayschb (Nnepemexasicb), K 4ByM YCTAHOBIEHHbBIM LIEMSIM.

2.2.2.He pekoMeHOyeTCs MpaKTUka, MpU KOTOPOM Kakdas W3 Uuene nogaeT nuTaHve K
onpegeneHHoMy reorpadn4eckoMy y4acTKy CUCTEMbI OFHEW, TakK KaK BbiXo U3 CTpOs OOHOM Lenu
MOXeT MPUBECTU K KPUTUYECKOMY YMEHbBLUEHUIO CUCTEMbI U €e HeMpPUrogHOCTU ANS HanpaBneHus
aencrteni nunota. K npumepy, B cucteme orHe NpuonmkeHns, COCTOSILLIEN 13 OBYX LIENENn, NUTaLWnX
nepsbl N BTOPOW Y4aCTOK, B Crlydae oTKasa OL4HOW U3 Lenen MOXET BbIATU U3 CTPOSI KPUTUHECKU
Ba)XXHas MOMOBWHA CUCTEMbl, Heobxoaumasi ANa BbINOMHEHUS NOcafku. AHanorMyHbiM obpasom,
yCTaHOBKa ABYX Llenen ans nuTaHna Kaxxgow nonosuHbl orHen BITT B cnyyae oTkasa ocTaBuT NuioTa
6e3 opuveHTUPOB Ha 9dTane npu3emnenvs unu npobera npu nocagke. Llenb ucnonb3oBaHWUs
HECKOSbKMX LIenen 3aknioyaeTcsl B COXpaHEHUM PasfMYMMON CXEMbl OFTHEN B Cryyae OTKasa OfHOM
uenm.

MHoOXeCTBeHHbIe UCTOYHUKU NUTaHUA

2.2.3.HapexHocTb anekTpocHabxeHus obecrneynBaeTcsi NOCpeaCcTBOM UCMOSb30BaHUS pe3epBHOro
NCTOYHMKA MUTaHMSA, KOTOPbIA BKIOYAETCS aBTOMATUYECKM B Crlydae OTkasa nogadum nutaHus ot
OCHOBHOTO UCTOYHMKA. PaspabotaHo obopyaoBaHve, KOTOpoe MO3BONSET COKPaTUTb 40 MUHUMYMa
BPEMEHHON WHTEpBasi Mexay OTKa3OM CUCTEMbI SMEKTPONUTaHUS U Nogadvyen ANeKTponuTaHusa OT
pesepBHON cuctembl. [Ing obopyaoBaHus, yctaHoBneHHoro Ha BII, o6opynoBaHHbIX Anst TOYHOro
3axofa Ha nocafky, nonyyeHa BbICOKas CKOPOCTb MepekntoveHus, coctasnsowada 0,3-0,5 c. OAng
OpYrmx CUCTEM CKOPOCTb MepeknioveHus usmeHsieTca B npegenax oT 10 go 20 c. Opyrum
NCNonb3yeMbiM METOLOM SBMSIETCHA AKCMyaTaums pe3epBHOro reHepaTopa B KayeCTBE OCHOBHOIO
reHepaTtopa 3f1EKTPONUTaHUA B TEeYeHWEe OTBETCTBEHHbIX MPOMEXYTKOB BpEMEHW, Hanpumep B
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yCnoBugx HU3KOW BUANMOCTW Unn npun norny4yeHunn nporHosa O rpose. B Cny4ae OTKa3a reHepartopa
npon3BoONTCA NepekrnoyYeHne Ha OCHOBHOW WCTOYHMK SJ'IeKTDOCHGG)KeHI/Iﬂ. Takne cuctembl N nX
CXeMbl paccMaTpunBalOTCA B rnaBe 3 HacTrosLero pykoBoACTBA.

PesepBHoe nuTaHue uenewu ynpaBrneHusi

2.2.4.YacTto ocoboe BHUMaHWUE yaensieTcsi LensiM orHem 1 o6ecneyeHmnio nx nMTaHneM oT pe3epBHOWA
CUCTEMbI, HO He Yy4MTbiBaeTCs HeobxoaumocTb B obecneveHun pes3epBHbIX Lenen ynpaBneHust
cuctemammn orHen ¢ pabodvero mecta gucnetyepa OB[l. BeposaTHOCTb oTkasa uenu ynpasrneHus
MOXeT OblTb paBHa BEpPOSITHOCTM OTKa3a uenu orHen, 4To obycnoenuBaeT HeobGXoaMMOCTb
aybnvpoBaHus Lenen ynpasneHns UM NMHUN CBA3N.

npOGKTMpOBaHMe C y4yeTOM obecneyeHuUst LENOCTHOCTU N HAAEXKHOCTHU

2.2.5.npOGKTMpOBaHM6 N MOHTaX CMCTEM ad3pOapPOMHbIX orHemn MOryT BIUATbL Ha NUX LEJTOCTHOCTb U
HageXHOCTb nHa4e, 4em Bbl60p KOMMNOHEHTOB N NepeMexeHne uenen. At ocobeHHOCTH 3a4acTyro
coBnagakT C TeMU, KOTOPblE UCNOJb3YHTCA ON1A COKpalleHUA obbema un ynpoLweHna TexXHn4eCckoro
O6CJ'Iy)KI/IBaHI/IFI. HeKOTOprMI/I n3 ocobeHHoCTEN, onpependemMblX B MPOEKTHbIX peLlleHnaAX, ABINATCA
cnegywuine:

a) ycTaHoBKa kabenen B kabenenpoBogax (kaHanax) BMECTO UX HENOCPEACTBEHHOO 3ar0XEHWS;

b) wncnonb3oBaHme yrnybneHHbIX OrHen BMECTO Hafg3eMHbIX OTHEW B 30HaX, rae Npyu Ha3eMHOM
OBWKEHUN YacTo NPOUCXOQNUT CTOSNIKHOBEHME C apMaTypou OrHew;

c) obecneyeHne uenen 3a3emrieHnss anst BCeN CUCTEMbI C LENbl YMEHbLUEHNSA BO3OENCTBUS
nepeHanpsPKeHUn B pesynbtaTe yaapoB MOSHWMK;

d) obopygoBaHve apMaTypbl OFHel HarpeBaTeSlbHbIMW 3fiEMEHTaMU C Lenblo UCKIYeHUS
npoGneM, CBsi3aHHbIX C KOHAEHcaLye Brnaru, obrneaeHeHWeM 1 T. A.

2.2.6.[1ns obecneyeHns BbICOKOTO YPOBHSA HAOEXHOCTUM MPOEKTUPOBLUMK AOSPKEH MNPUHATL BO
BHUMaHWE OrpaHUYeHUs yCTaHaBNMBAEMbIX KOMMOHEHTOB CUCTEMbI MO YCIOBUSIM OKpYXatoLLewn
cpeabl; Hanpumep, obopyaoBaHue ¢ paboumm amana3oHom Temnepatyp ot +0 go +50 rpagycos
Llenbcnsa cneagyeT yctaHaBnuBaTb B MOMeLLeHUWU. [Ans 3MeKTPOHHOro obopyaoBaHWUsi, Takoro Kak
cTabunusaTopbl NOCTOAHHOIO TOKA M UCTOYHMKM BecnepeboMHOro nNuMTaHusi, yCcTaHaBNMBaAEMOro B
Oyoke Onst anekTpoobopyaoBaHMs, MOryT MoTpeboBaTbCsl CPeacTBa YNYYLEHHOW BEHTUIALMM.
HecmoTps Ha To, 4TO Kabenb MoXeT OblTb 0603HAYeEH Kak NMOAXOOAWMIA ONst UCNOMb30BaHWUS Npu
OYeHb HM3KUX TemnepaTypax, BO3MOXHOCTb NEPEMELLEHMS TPYHTA B 3UMHEE BPeMsi BCreacTBue
3amMep3aHus MOXET paccMaTpuBaTbCA B KayeCTBE OCHOBAaHWUsSI ANS MCMONb30BaHUA KaberbHbIX
KaHanoB BMECTO HEMOCPEACTBEHHOMO 3anoXeHnst kabenen.

lMpoekTupoBaHMe roOTOBHOCTU

2.2.7.TpoekTHblE peLUeHVsl, BMUSIIOLLME Ha LENMOCTHOCTb UM HaAEXHOCTb, MOryT Takke KacaTbCs
nokasaTtensa rotToBHOCTU cucTeMbl A (CM. (hOpMYIy HUXKE), KOTOPbIA MOXHO Bblpa3uTb Kak OTHOLLEHWE
oXnaaeMblX 3Ha4YEHUA BPEMEHWN FOTOBHOCTU WU BPEMEHM MPOCTOS. JKCMnyaTauMoHHas roTOBHOCTb
(Ao) ByoeT BbipakaTbCsl Kak OTHOLLEHNE 3HAYeHNs cpeaHen HapaboTku Ha otkas (MTBF) k obwemy
nepvoay, Bkrtodatowemy MTBF nntoc cpegHee Bpems npoctost (MDT). 3To oTHOLLEHNE MOXET ObITb
ONTMMM3NPOBaHO NyTeM MuHMMm3aumm MDT 3a cyeT Hagnexauwlero obecnedyeHns maTtepuanamu,
WHCTpPYMEHTaMn 1 0by4eHHbIM nepcoHanomM. OHUM CroBOM, a’spornopT AofmkeH ObiTb roToB
BbINOMHUTb PEMOHTHble paboTbl C LENnbl BO3BpaTa CBETOBOW YCTAHOBKM B 3KChfyaTaumio B
MUHMMarbHbIA CPOK.

E[BpeMs roTOBHOCTH]

E[epemsa rotoedocTH] + E[BpeMa npocTos]

MTBF

Ao = MTBF + MDT
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AnekTpocHabxeHue

3. naBa 3. dnekTpocHabxeHune

3.1. O6wume nonoxeHus

NcTouHMKN nnTaHua Ans aspoapoMoB  crnefyeT onpedendts [0 Hadana npoeKTMpoBaHMUS
a3pPOAPOMHbIX CBETOTEXHUYECKUX YCTaHOBOK. Kak npaBuno, notpebHOCTb B 3nekTpocHabxeHuu
CBETOTEXHUYECKOro obopyaoBaHMA BU3yalnbHbIX CPEACTB COCTaBMsieT TOMbKO HebonblUytd 4acTb
notpebnsemor a’poapoOMOM  JNEKTPo3aHeprmn. HesaBucumo OT TOro, ycTaHaBnMBaKTCA v
BM3yarbHble CPeacTBa Ha HOBOM aspogpoMe UNWM BbIMNOMHAETCA MoOEepHM3aumnsa U paclunmpeHve
CYLLIECTBYIOLLIEr0 aspogpoma, criegyeT npoaHanmManpoBaTb WCTOYHUKA MUTaHUSA C TOYKU 3PEeHUst
FOTOBHOCTM, MOLLHOCTW, HaOEeXHOCTU W NPUrOAHOCTU ANns npeanofiaraemMon YyCTaHOBKM M Ang
Oyaywiero pacwmpeHns. Takon aHanua OOSmKeH y4uTbiBaTb MCMOMb30BaHWE B Cryvyae oTkasa unum
HenpaBurbHOM PaboTbl OCHOBHOrO UCTOYHUKA NUTaHMS TpeboBaHUN, NpuBedeHHbIX B Tabnvue 12-1
AsunaumoHHbIx MNMpasun AR-AGA-001.

3.2. ACTOYHUKM 3Heprum Ans KOMMep4ecKoro/o6wecTBEHHOro WMCTOYHMKA MUTaHUS
aspogpoma

3.2.1.bonblMHCTBO  @3pOoApOMOB  MOMy4alT nuUTaHue 4Yepe3 duaepbl OT  0ObeanHEeHHOW
3MeKTPUYECKor ceTun 3a npeaenamv aspogpoma. [Insa KpynHbIX adponopToB HeobXxoanMo obecneumnTb
KaKk MUHUMYM [iBa HE3aBUCUMbIX UCTOYHUKA 3MEKTPOCHABXKEHMS, HaXOOALWMNXCS B Pa3HECEHHbIX Ha
3HaYNTENbHOE PaCCTOSIHME CEKUMSX JNEeKTPUYECKOW ceTu 3a npedenamy aspogpoma; npy 3ToM
KaXabIi MICTOYHUK JOSKeH obecrneunBaTtb NMMTaHWEM HE3ABUCUMMbIE NMOACTAHLIMM, PACMONIOXKEHHbIE Ha
TeppuTopuM aspoapomMa. Tak Kak BHELLHSS CEeTb, KaK NpaBumo, SBNseTcs 00beMHEHHOW, B pearnbHbIX
YCNOBUSIX MOXET OKa3aTbCsi HEBO3MOXHbIM ONMPEeAEeNUThL MOMHOCTHI0 HE3aBUCUMbIE ApYr OT Apyra
cekumm. [oaTomy BbIGOpP [OMKEH OCYLLECTBMSATLCA WCXOAS W3 HaMMEHbLUe BeposiTHOCTU
OZIHOBPEMEHHOTO 0TKa3a 0B0MX NCTOYHMKOB.

3.2.2.TIuTaHne Ha OCHOBHYK CWUMOBYHO MOACTAHUMIO a3podpomMa OObl4HO NoJaeTcsi NpU BbICOKOM
HanpsbkeHun (cebiwe 5000 B). Ha aspogpomHon MnoacTaHumMyM HanpshkeHue yMeHbluaeTca Ao
NpoMeXyTo4HOro 3HadeHus (2000-5500 B) ansa pacnpegenenns B npegenax aspogpoma. Moxet
noTpeboBaTbCA AanbHenee MOHWKEHNE HaMNpshKeHUst ANs ero CcorfacoBaHus ¢ TpebyembiM
3Ha4YeHNeM BXOLHOI0 HanpshkeHns obopyaoBaHMs BU3yarnbHbIX CPEACTB.

3.2.3.B npepenax aspogpomMa HagexHOCTb obecneyeHnst MMTaHna Ans OTAENbHbIX CTaHUMIA MOXET
ObITb yNy4LleHa nyTeM UCNofb30BaHNS 3aMKHYTOW KOMbLEBOW BXOL4HOW LIEMNW BbICOKOrO HaMNpsiXXeHUs
Co chanaHCMpoOBaHHON 3aLLUMTON MO HAMPSPKEHUIO HA pacnpedenuTenbHbiX TpaHcdopmaTopax munm
nyTeM MCMNosfb30BaHUS CUCTEMbl C OBOWHbIM KOHTYPOM OT HE3aBUCUMMbIX OCHOBHbIX WCTOYHMKOB
nuTaHus, paboTatoLLen Kak pasoMKHYTble KonbLa, NMMTaeMble OT ABYX TpaHCOopMaTOpOB Ha Kaxaom
CTaHumu. 3a cHeT NPUMEHEHUS LeHTPanNn30BaHHOIO KOHTPOSIA TOKOB MOBPEXAEHWS, NO3BOMSOLLEro
ncnonb3oBaTb 6€300pbIBHbIE MEPEKoYaTENN BHYTPU KOHTYPOB, BIIUSIHAE OTKA30B MUTaHUSA MOXET
ObITb CBEAEHO K MMHUMYMY. B MeHbLUMX NO pa3Mepam alapornopTax MOryT ucnonb3oBaTbcs Gonee
npocTble cxeMbl, obecrnevmBatoLme MEHbLUYIO HAAEXKHOCTb.

He3aBUCHMMbIN MeCTHbIA UCTOYHUK NUTaHUA

3.2.4.NMoMnmo OBLLECTBEHHOIO MCTOYHMKA MUTaHWUS,, HEKOTOPbIE a3podpOMbl MO 3KOHOMUYECKUM
COOOpaxeHusM MOryT MmeTb COOCTBEHHOEe 00OopydoBaHWE Ansl SMNeKTpocHabxeHus. B kadvecTtee
MECTHOrO MCTOYHMKA MUTAHMS MOXET WUCMONb30BaTbCA AM3ENb-TeHEepaTop, ras3oBbli ABUraTenb,
TypboreHepaTtop WM [axe COfIHEYHAsi YCTAHOBKA, aHarorMyHasi nokasaHHoW Ha puc. 3-1.
A3pogpoMbl B CUIly CBOEro HasHa4yeHuss O0O6blMHO wMerT 6Gonblinve nnowaanm  OTKPbITON
Heuncnonb3yemon 3emnn. ConHevHble YCTAHOBKWU OOMMKHbI NPOEKTUpoBaThCs/pacnonaraTteCa Takum
06pa3om, 4YToObl UCKIMIOYNTL BO3MOXKHOCTb OCIENneHns NunoToB n aucnetdyepos OBL n co3panus
nomMex paboTe 3NEKTPOHHbIX HABUIALMOHHbBIX CPEACTB Ha aspoapoMe.
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Puc. 3-1. ConHeyvHasa yctaHoBka. AaponopT HonxapaeHbepr (fepmanus), 1,4 MBT.

3.3. OnekTpocHabxeHue BU3yanbHbIX CPEACTB aspoapoma

3.3.1.B 1abnuue 3-2, BocnpomsBoadawen Tadbnuuy 12-1 AsmaumoHHbix [paBun AR-AGA-001,
nepeyncreHbl TpeboBaHMs K pe3epBHOMY UCTOYHMKY 3NIEKTPOCHAGXKEHUs1 O HEKOTOPbIX BMOOB
CBETOTEXHNYECKOro 06opyaoBaHMs aspoapoma (a umeHHo obopynosaHus ans BT, o6opynoBaHHbIX
Ons HEeTO4YHOro 3axoda Ha nocagky; BIIM, obopyaoBaHHbIX NS TOMHOrO 3axoda Ha nocagky no
kateropun |; BIIN, o6opyaoBaHHbIX ANd TOYHOro 3axoga Ha nocagky no kateropwum /1, n BIM,
npegHasHayYeHHbIX Ans B3feTa B YCoBMaX ganbHocTn BugnmocTtn Ha Bl meHee 800 m). Cuctema
OrHen AosfmkHa ObiTb CMPOEKTMPOBaHa Taknm obpa3oM, YTOOLI B Criydae oTkasa U HenpaBuilbHOM
paboTbl OCHOBHOIO MCTOYHMKA 3NEKTPOCHAOXEHNS NPONCXOANIIO aBTOMaTUYECKOE NEPEKITIIOYEHNE Ha
pe3epBHbI UICTOYHUK B TEYEHNE 3a4aHHOMO MHTEpBara BpeEMEHN.

3.3.2.BaxHO 3aMeTuTb, YTO MOHATMS "OCHOBHOM" MCTOYHMK NMUTAHUSA U "pe3epBHbIN" NUCTOYHMK
nUTaHUs npegctaBnsaioT cobor nuwb 0B603HaYeHUs, NPUMEHSIEMble B OTHOLUEHUU WCTOYHUKOB
NUTaHNS B 3aBUCUMOCTU OT pexunma ux paboTbl U BpeMeHn npepbiBaHus. Kak npasuno, aspogpoMbl
NCNONb3yloT OOLLECTBEHHbI UCTOYHWK MUTaHUA WM Ou3enb-reHepaTop Mnu OTKNoYaembld 6ok
nutanus (IPU) aons anekrpocHabxeHus cuctem orHen. Kak nokasaHo Ha puc. 3-2, B cnydae BII,
06opyaoBaHHbIX Ansi HETOYHOro 3axo4a Ha nocagky, v BII, o6opyaoBaHHbIX 45 TOYHOrO 3axo4a Ha
nocagky no kareropum |, IPU 6yget obo3HavaTbCcAa Kak "pe3epBHbIA", a OOLWECTBEHHbIN UCTOYHUK
NUTaHUSA — Kak "OCHOBHOIM" MO TOW NPUYNHE, YTO MaKCUManbHbIA MHTEPBaN BPEMEHN AN1S1 BKIKOYEHNUS
n ctabmnmsaumm IPU moxeT coctaenate He 6onee 15 c¢. B cnyydae BIMIM, 060pyaoBaHHbIX Anst TOYHOro
3axofa Ha nocagky no kateropuum lI/1ll, n BIIM, npegHa3HavyeHHbIX 4NS B3neTa B YCNOBUAX 4aNbHOCTU
BuanmocTn Ha Bl meHee 800 M, ycTaHOBNEHHbIM MHTEpPBan BpeMeHW NepekriioyeHuns, pasHbin 1 c,
TpebyeT, 4TObbl cHavana Obin BBeaeH B gencteue IPU, koTopbin noaToMy oGO3Ha4aeTcs kKak
"OCHOBHOM", @ O6LECTBEHHbIN WUCTOYHWK MUTaHUA B 3TOM Clydae — Kak "pesepBHbii". [Opyrum
BapMaHTOM SBMSIETCA METOL JIIeKTPOCHabXeHMst OT CTaTU4eCcKoro MUCTOYHMKa OecnepebonHoro
nutanns (SUPU) ansa ceeToTexHnyeckoro obopynoBaHnd, KOTopbin obecrnevmBaeT npepbiBaHe He
6onee yem Ha 1 c. o cpaBHEHMIO C METOAOM, NMPKN KOTOPOM CHavana aktmsupyetcs IPU, aToT meToa
Gonee npegnoyTUTENEH C TOYKM 3pEHUSA 3aTpaT Ha TOMMMBO M 3KOMOrMYECKMX Bbirod. AapornopT
AorkeH BblbpaTe Hambonee noaxoasawuUn MeETO4 C YY4EeTOM YCIOBUIW 3NEKTPOCHaOXKEeHUs 1
a(ppekTMBHOCTM 3aTpar.
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AnekTpocHabxeHue

Crabunmaaropsl noctosHHoro Toka (CCR)
/

O6LLecTBEHHbII OCHOBHOIA OcHosHon |
NCTOYHKUK

CCR

Pe3epBHEIA Pe3sepaHblit
HavarbHas
KOH(Urypaums

CCR

MepeknioyeHne
(a) Keteropus | - 15-cekyHaHOE Nepeknyerme
ObLLeCTBEHHbIA
NCTOMHMK . | i}
PesepeHbiit PesepBHeIn
CCR CCR
OcHosHoi OcHosHoM
HavyanbHas @
KoHdmrypaL s MepeknkoyeHue
(b) Kareropus IVl - 1-cekyHaHOE nepeknioyeHUe

Puc. 3-2. OCHOBHOM 1 pe3epBHbIN UCTOYHUKU NUTAHUA

3.3.3.TMpowe Bcero paccmatpuBaTb "MUTaHME" Kak CaMO 3NEKTPUYECTBO, a "MCTOYHUK" - Kak MecTo
NPOUCXOXOEHUS NUTaHNSA. Kakon CTOYHMK SBNSIETCA MECTOM NPOUCXOXOEHMSA Kakoro Buaa NUTaHus
(OCHOBHOIO MMM pe3epBHOro), 3aBUCUT OT pexxMmMa paboTbl, Kak nokaszaHo B Tabnuue 3-1. BelpaxkeHus
"nepBuYHbIN" M "BTOPUYHBLIN", KakK MpaBUNO, CYMTAOTCA MNOCTOAHHBIMKM  06O3HAYEHUSIMU
onpegeneHHbIX BUAOB 000pya0BaHUS; MPU 3TOM NPUMEHEHME BblpaXe Huin "ocHOBHON" 1 "pe3epBHbIN"
MOXeT ObITb 6ornee yMecTHbIM, MOCKOSbKY OHM YKa3blBalOT PEXMM IKCrnyaTaumm obopygoBaHuS.

Ta6nuua 3-1. [MutTaHne B 3aBUCUMOCTU OT peXxnuma padoTbl

Pexum OcHoeHOe numaHue Pe3zepeHoe numaHue
KaTeropus | OBLUeCTBEHHBIN UCTOYHUK | MecCTHbI reHepaTop
nuTaHus

O0LLEeCTBEHHbIN NCTOYHUK
nuTaHusA

Kateropus Il/lll| MecTHbI reHepaTop

3.3.4.B kayecTBe pe3epBHOr0 MCTOYHMKA MUTAHUS MOXET UCMOSb30BaTbCS BTOPOMN OOLLECTBEHHbIN
WCTOYHMK NTaHus. OgHako Takoe NMPOeKkTHoe pelleHne TpebyeT BbICOKOro YpoBHSI 0GCNyXMBaHUS.
LlenocTHocTb onepaumii, obecneyrBaemMbix HE3aBUCUMbIMU OBLLECTBEHHBIMM UCTOYHUKAMU NMUTAHNS,
3aBUCUT OT PaCCTOSIHAS MEXAY TakMMM UCTOYHMKaMM U UX He3aBucumocTW. Ecnn oba uctouHuka
nonyyarT SHEPrnio M3 0GbeAMHEHHbIX pacnpedenuTenbHbIX CeTel, NMoBpeXaeHne B CETU MOXET
NPUBECTU K OTKa3y 060oMx MCToYHMKOB. Kpome Toro, gyGnmpytoLime UCTOMHUKM MOoryT paboTaTb He
TOSbKO B PE3EPBHOM pexnme 1 obecrneumsaTb 3rIeKTpoNMTaHne Ans Apyrmx o6GbekToB Ha aspoapoMe.
Tako WCTOYHMK [OOPKEH UMETb AOCTaTOYHYH MOLLHOCTb Afisi 0becrneyeHusi nuTaHust BaKHbIX
a3pOAPOMHbIX CBETOTEXHUYECKMX CPEACTB, Koraa 310 TpebyeTcs. KpoMe Toro, AoMmKHO ObiTb yaeneHo
BHYMaHMWE COrfnacoBaHUIO 3aLUMUTHBIX YCTPOWCTB, YTOObI 0TKa3 BTOPOCTENEHHOWN HArpy3ku He npueen
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K MOMHOMY OTKIIOYEHUIO 3NEKTPOCHAGXKEHMUs, B TOM YMcrne obecrneynsarolero paboTy BU3yarnbHbIX
CpeacTs.

3.3.5.HecmoTps Ha TO, YTO UCNONb30BaHNE BTOPOro OOLLECTBEHHOIO UMW MECTHOFO HE3aBUCUMOTO
NUCTOYHMKA MUTaHMA BO3MOXHO, ANsl 3neKkTpocHabXeHusi Bu3yarbHbIX CpPeacTB  aspoapomMa
NpeanoYTUTENBHO UCMONb30BaTh Er0 COBCTBEHHLIN MECTHLIN UCTOYHMK NUTAHUS B BUae ABuraTens-
reHepaTtopa MolHocTbo oT 50 go 6onee yem 1000 KBA. 3TOT MECTHbIN UCTOYHUK MUTAHUS OOSKEH
OblTb cnocobeH obecneunBaTb nNUTaHME B TEYEHWE Mepuoda BPEMEHW, MNPEBbLILLIALLENO
MaKkcuMarbHbIA Nepuod, HeoOXOAMMbIA ANist BOCCTAHOBMEHMSI MOAAYN MNUTAHMSI OT OCHOBHOIO
NCTOYHMKA. YCTaHOBKM ABUraTens-reHepatopa OOMKHblI paboTaTb Ha NPOTsKeHUM oT 24 0o 72 4 6e3
[03anpaBKu.

CuHXpOHM3auua

3.3.6.B kayecTBe anbTepHaTMBbl pa3aenibHOMY BKITHOYEHUO OCHOBHOMO UM Pe3epBHOM0 MCTOYHMKOB
nUTaHMs aBapuiHbin 6nok nuTanms (IPU) moxeT OblTb CUMHXPOHU3NPOBAH C OOLLECTBEHHbIM
WUCTOYHMKOM, T. €. OHMU MOTYT ObITb CBA3aHbI 41151 0OHOBPEMEHHON paboThl, Kak NokasaHo Ha puc. 3-3.
Mpun aTom obecneunBaeTcs 6onee Boicokasd 3PHEKTUBHOCTb MCNOMNb30BaHWS rEHEPUPYEMON IHEPTN
N UCKIOYaeTCH NpepbiBaHne nogayvm nuTaHus Ha ctabunmnsatopbl NocTosiHHOro Toka (CCR). B atom
cny4yae o603HavYeHe NUTaHNs Kak "OCHOBHOrO" nnmn "pesepBHOro" He NCMOoMb3yeTcs, Tak Kak noboe
N3 3TUX 0003HAYEHNN B U3BECTHOM CMbICIIE MPUMEHMMO K KaXkOOMY MCTOYHUKY.

OBLUECTBEHHBIA MCTOUHMK

<5
k=

Q)

CCR CCR

HavankHas koH@urypauns CuHxpoHU3aLusa Otka3 ocHoBHOro McToMHKEE  OTKA3 PE3EPBHONO MCTOYHMKE

Puc. 3-3. CUHXpOHM3aLnNA NCTOUHUKOB.
3.4. WUcTouyHuK Gecnepe6oONHOro NnuTaHus

3.4.1.Ewe ogHum anbTepHaTUBHBIM METOAOM SIBISIETCSA MCMOSb30BaHUE UCTOYHMKA BecnepebonHoro
nutanus (UBI) (mHorga HasbiBAEMOrO MCTOYHUKOM HEMPEPLIBHOMO 3MEKTPONUTAHMUS UITM CUCTEMOM
rapaHTMPOBAHHOIO 3fieKTpocHabxeHns). Kak nokasaHo Ha puc. 3-4, n3HavarbHO OOLLECTBEHHbIN
NCTOYHWK NUTaHNA SBNSETCA OCHOBHBIM MCTOYHUKOM NuTaHusa CCR. B crnyyae oTkasa o6LLeCTBEHHOMO
NCTOYHMKA OCYLLIECTBNAETCA ABYXATanHbI npouecc. Ha atane 1 MBI obecneunBaeT nutaHne CCR.
OT0T aTan mMmoxeT anmtbes oT 15 0o 30 MMH unNKn gonblle B 3aBUCMMOCTM OT pa3mepa 6atapen. [o
TOro, Kak 6atapen paspsgatcs, 3anyckaetcs IPU ans npyHATUA Harpysku Ha atane 2.
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OBuecTBeHHbIIH
UCTOUHMK — ]
QcHoBHOW
©—{ mBn — ccr
PezepBHbIn
HavanbHana koHdurypayums
—0— VBN = CCR 0— WBN — CCR
Pexum oTkasa - atan 1 Pexxwum oTkaza - atan 2
(MBI nopaert aHepruo Ha CCR) (IPU nopaer aHepruio Ha CCR)

Puc. 3-4. UIcnonb3oBaHue UBII.

3.4.2.TNockonbky CCR He nogpepraloTcs MpepbiBaHUIO NoJayn nuTaHusa nepen  BKIHOYEHWEM
pe3epBHOrO UCTOYHMKA, OMUCAHHbBIN NPOLIECC MOXET ObITb NPUMEHEH K onepaumam kateropuw I/l B
3TOM 3aKr4yaeTcs OBOMHOE NPEeMMyLLECTBO And asponopTa. Tak kak IPU aBnseTtcs pe3epBHbIM
NCTOYHMKOM nuTaHua ona kateropun /1, Bpemsa ero paboTbl CyLLIECTBEHHO COKpallaeTcs, 4TO
CNoCcoBCTBYET 3KOHOMUM TOMMMBA N CHUXKEHUIO 3aTpaT Ha TeXHMYecKkoe obecnyxnsaHne. CokpalleHne
UMeeT MEeCTO Takke U ang onepaumn kateropum |, Tak kak MBI moxeT obecneunBaTtb NnTaHne npu
OTKa3ax obLeCTBEHHOro UCTOYHMKA, answmuxcs meHee 30 MyuH. ConyTCTBYIOLMM NPEMMYLLLECTBOM
SIBISIETCA 3KOorMyeckasi Bbiroga, 3akmoyaroLlasicss B TOM, YTO CoKpalleHne BpemeHu paboTtel IPU
O3HayaeT YMeHbLUEeHNe aMUCCcun 1, crneaoBaTensHO, YrnepogHoro crnefa asponopTa.

3.4.3.[lanbHeliwan onTummusaums metoga cobniogeHnss Tpebyemoro BpemMeHu npepbiBaHUS
3aKnyaeTcs B pasgeneHun onpeaerieHHbIX BUOOB CBETOTEXHUYECKOro obopyaoBaHMs, TakuX Kak
nocagouHsie orHm Bl 1 orHm oceBon nnHMK/30HbI Npudemnenunsa BIM, kak nokasaHo Ha puc. 3-5,
Tak 4toObl anekTponuTaHme nocnegHux obecneumBanocb MBI, Takum obpasom, IPU cnyxut
pe3epBHbIM MCTOYHUKOM MUTaHUA A8 BCeX BUOOB 060pyAOBaHMS, UCMOMb3yeMoro B onepauusax
kateropun |l, B cootBeTcTBMM C Tabnuuen 12-1 AsmaumoHHbix npaeun AR-AGA-001. Korga
npoucxoauT nepekntoyenne, MBI obecneumBaeT NnnTaHMe OrHem OCEBOW SIMHUN/30HbI NPU3EMIEHNS
BIIM, cobntogas TpeboBanne 1 cekyHabl, a nocagoydHbie orim Bl B TeueHne 15 cekyHa oxugaroT
BKkntoveHna IPU.

OBLWecTBEHHbIN

NCTOYHUK N
OcHoBHON
VEN COR QOrHK 30HbI MPU3EMMEHUA

n oceBoi NinHMKM BIIT
PeaepBHbIA I

CCR MocanoyHble orHu BIIM

Puc. 3-5. PazpeneHne cBeTOTEXHMYECKOrO 0G0PYAOBaHUSA.

AlrA GM-AGA-015 U30.. 02/ Pes.: 00



PYKOBOOCTBO INoO
NMPOEKTUPOBAHUIO ASPOAPOMOB
YacTtb 5. dnekTpnyeckme cuctemsbl.

HdokymeHT Ne GM-AGA-015

aea/CTp.: 3/6

AnekTpocHabxeHue

Tabnuua 3-2. TpeboBaHuA, NpeAbABNAEMbIe K pe3epBHOMY UCTOYHUKY 3NEKTPOCHabXeHus
BU3yanbHbIX cpeacTB (¢hpparmeHT Tabnuubl 8-1 3 ABMaumoHHbIX npaBun AR-AGA-001).

BIm CeeToCUrHaneHble cpefcTea, MakcumansHoe BpemaA
Tpebylolne 3NeKTpoCHabKeHNA nepeknioyeHns
ObopynoeaHHanA ana | CAcTemMa OrHed NpubVEHeEHKUA 15¢
HETOYHOIO Cuctema BU3YyaNkHOR WHOWKALMK
3axo[a Ha nocagky rnuccanel (a) (d) 15¢C
MNocapodsle orvn BT (d) 15¢
BxoaHele orum BT (d) 15¢c
OrpaHuuuTensHeie ordm Bl 15¢
3arpaguUTensHbIEe OrHK (a) 15¢C
ObopynoeaHHan AnA TodHoro | CUcTema orHel npubniKeHua 15¢
3axoga Ha nocagky  no | MNocapoddele orvw BIOTT (d) 15¢C
Kateropuu | Cuctema BW3YankHOR WHOMKALIMK
rnuccanel (a) (d) 15¢C
BxogHele orvn Bl (d) 15¢
OrpaHuuuTensHele ordamn BN 15¢c
Oruun ocHoeHOW P (&) 15¢
3arpaguUTensHbIe OrHK (a) 15¢
ObopynoeaHHan ANA TOMHOIO BnvxkHuia k BIM 300-meTpoBbId
3axo0a Ha  nocagky  No | y4acToK CUCTeMbl OrHel npubmxeHus 1c
kaTteropui 17111 [pyrue y4acTKn CUCTEMBI OTHENR
NpPUBNKMKEHNA 15¢C
3arpaguTensHble OrHW (a) 15¢
MNocanodHble OrHK 15¢c
BxogHele orHn BIMN 1c
OrpaHuunTensHble ordn BIMN 1c
Ocesble orHu BIMN 1c
OrHW 20HLI NPU3EMITEHWA 1c
Bce orvu nuHum "cton” 1c
Orumn ocHoBHOW P1 15¢
Brr, npegHasHadenHHaa AanA | MNocagoddele ordn BT 15¢c(c)
BaneTa B YCNOBWMAX OANbHOCTW | OrpadHuduTensHele orHn Bl 1c
BUOMMOCTH Ocesble oram BIMN 1c
Ha Bl meHee 800 m Bce orHM NWHWK "cTon” 1c
Orumn ocHoBHOW P[] (a) 15¢
3arpaguTenbHble OrHW (a) 15¢

(a) ObecneunBaeTcs pe3epBHbIM MCTOMHUKOM MUTaHWS, ecrin mMx pabota Heobxoguma gns 6esonacHocTu
MosIeTOB.

(c) OgHa cekyHaa npu OTCyTCTBMM OceBbIX orHen BII.

(d) OgHa cekyHga npw 3axogax Ha NOCafKy Haf OnacHoM Unmn ob6pbIBUCTON MECTHOCTBIO.

3.4.4.Bl' vacto nocrtaBnsieTcs B BUOE 3NEKTPOHHOrO OGrnoka c akkyMynsaTtopHon GaTapeen ans
XPaHEHUS1 3HEpPrun; Takoe YCTPOWCTBO Ha3blBAETCH CTaTUYECKUM WCTOYHUKOM GecnepebonHoro
nutanus (SUPU). VMBI, cocToawmi ns aeuratens u anekTporeHeparopa ¢ MaxoBUKOM AN XpaHeHNs!
3Heprnn, HasblBaeTCA MNOBOPOTHbIM MCTOYHUKOM GecnepebonHoro nutaHua (RUPU). RUPU,
Ncrnonb3yemble paHee BO MHOMMX asaporopTax, NMoTepsinvM MonynsipHOCTb B CBA3W C pasfiyHbIMU
CBSI3aHHbIMM C HUMW Npobrnemamun, XOTS B HacToslliee BpeMsi K HUM BCe Yalle BO3BpaLLatoTcs
Grnarogaps TeXHONOrMYECKMM YCOBEPLLEHCTBOBAHNEM.

Tpe6oBaHUA K BpeMeHU NepeKrnoyeHus

3.4.5.B Tex cnyyasx, korga OTKasblBa€T OCHOBHOM WCTOYHWUK MUTAHUST KPUTMYECKN BaXKHbIX
BM3yarnbHbIX CPeACTB, Harpy3ka AoImkHa ObiTb NepekrtoyveHa Ha pe3epBHbI UCTOYHUK NuTaHus. [Npu
MCMonb30BaHUM MECTHOrO UCTOYHMKA NUTAHUS!, Takoro Kak An3enb-reHepaTop, 3TOT UCTOUYHWUK AOMMKEH
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ObITb 3anyLLeH, JOBEAEH A0 HEOGXOAMMOro Yncra 0GOPOTOB M €ro BbIXOAHOE HaMnpshKeHWe OOMKHO
ObITb CTAOMNN3NPOBAHO A0 NEPEKITIOYEHNS HArpy3Ku.

3.4.6."MakcmanbHoe BpeMsi NepekoyeHns”, NpounniocTpupoBaHHoe Ha puc. 3-6, onpenensieTcs
KakK MHTepBan BPeMEHU, B TEYEHNE KOTOPOro M3MepeHHas MHTEHCMBHOCTb OrHsl BOCCTaHaBNMBaeTCs
0o 50 % ot ucxogHon BenuuUMHbl nocrne ee nageHust Hke 50 % OT MCXOQHOW BenMYMHBLI NpuU
NepEeKnoYeHNn NUTaHUS, Koraa oroHb (OYHKLMOHUPYET NPU 3HAYEHUAX MHTEHCUBHOCTM OT 25 % U
Bbllle. OTO He BpeMsA MEepekriovYeHNss UCTOYHUKOB 3neKkTpocHabxeHns B Oyaoke Aans
anekTpoobopynoBaHus. Mo cywlecTBy, BpeMsi NepekniyYeHns npeactaBnsieT cobon Bpemsi
npepbiBaHns, HO HE NOAAYN SNEKTPONUTaHUSA, a paboTbl OrHel. OTO BPeMsS MOXET ObITb NPOBEPEHO
nyTeM M3MepeHus cunbl CBETa, UCMYCKAaeMOro OrHEM B MOMEBbLIX YCMNOBUSIX WUMU UCMYCKAeMOro
TUNOBLIM OFHEM, YCTaHOBMEHHbLIM B Kamepe. CnegyeT OTMETUTb, YTO MPU MEPEKMoYeHnn CBET,
NCnyckaembIn SlaMnon HakanvMeaHus, He nagaeT A0 Hynd 6narogapsi TeNOBOM MHEPUUW B HUTK
Hakana. OTO He OTHOCUTCS K CBETOAMOAHLIM famnam, B Crnydyae KOTOpPbIX MHOYKTUBHOCTb B LEenu
MOXET urpatb 6osiee BaXxKHy0 Porsib.

100 % 100 %

>

le Bpems
NepeKnYeHns =

50 % 50 %

CBeToBON BbIXOA,

Cekyngbl ——>

Puc. 3-6. XapakTepucTtuka BpemeHu nepeknoyeHus. [insenb-reHeparop.

3.5. O6opyaoBsaHue
KomMnoHeHTbI

3.5.1.KOMMNOHEHTbI CUCTEMbI 3MEKTPOMNUTaHUS [OOSPKHbI OblTb TAKOro KayectBa, YTOOblI OHM
obecneymBany HageXHOCTb, FOTOBHOCTb, HAMPSPKEHNS U YacTOThbl, HeoBxoaMMble Ans annapaTypbl.
OCHOBHbIMW ~ 3riemMeHTamMy  0060opyaoBaHWs, OObIYHO — MCMONb3yemMoro AN aspoAPOMHbIX
CBETOTEXHUYECKMX CPEACTB, SBMSOTCS ABUratenu-reHepaTopbl, YCTPOWCTBA MNEPEKIoYeHUs
aneKTponuTaHus ans obecneyveHnst IMTaHWs Npy 3anycke ABUraTenen-reHepaTopoB, a Takke 3aaHus
UK YKPbITUS AN 3Toro 060pya0BaHus.

3.5.2.0CHOBHbIM pe3epBHbIM MCTOYHUKOM MUTaHMSA SIBMSIETCA YCTaHOBKA OBWraTensi-reHepartopa,
cocTosias M3 NepBUYHOrO ABWraTens, reHeparopa, NycKoBOro yCTPOWCTBA, OPraHoB yrnpaBneHus
3anyckoM M TOMSMBHOMO Gaka. YCTaHOBKM ABuraTens-reHepatopa ansd GriokoB pe3epBHOIO NUTaHWS,
Kak npasuno, umetoT MoLHOCTb oT 100 go 500 kBA, HO MOryT MeTb MOLHOCTL B Anana3oHe oT 50
0o 1000 kBA.

a) lMepeu4Hble dsuzamenu. [epBMYHBIMM ABUraTenamu Ans 6onbWNHCTBa BrIOKOB pe3epBHOro
NUTaHUa ABNSAIOTCS BEH3VHOBbLIE, AM3erbHblE UMW rasoBble ABUraTenu unv rasosble TypOWHbI,
BbIGOP KOTOPbLIX OCHOBBLIBAETCH Ha CTOMMOCTM M Hanu4umn Tonnuea. Kak npasuno, 3Tm nepeuYHbIe
Asurateny BbIMyCKalOTCA B COOTBETCTBUM CO CTaHOAPTHbIMM pa3vepamyv C [0CTaTOYHOW
MOLLHOCTbIO, COOTBETCTBYHOLLIEN XapaKTepUCTUKe reHepaTopa B KUNOBONbT-amnepax. MNepeuyHblie
asvrateny ans 6onbLUMHCTBA KPYMHbIX a3poApOMOB OTHOCATCH K TUMam € BbICTPbIM 3amnyckoMm,
KOTOpble MOryT 3anyckaTbCA aBTOMaTU4eCcKu, CTabunmanpoBatb COGCTBEHHOE YMCO 0BOPOTOB U
NOAKIYaTLCA K Harpy3ke B TeveHue 15 c.

b) NeHepamopbl. eHepaTop - Kak NpaBuUIo, reHepaTtop MNEpPeMEHHOro Toka - MeXaHWYecKu
coeaMHeH C MepBUMYHbIM aABuratenem wu obecneyMBaeT pes3epBHOE 3JNEKTPONUTaHne npwu
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HOMUHarbHbIX NapamMeTpax YacToTbl, HANPSPKEHUS U MOLLHOCTM Grioka pe3epBHOro NUTaHMS. ITu
reHepaTopbl MOryT ObiTb NMBO oaHOMAa3HbIMK, NMBO TpexdasHbiMu. OHM AOIMKHbI 0bnagaTtb
BbICOKOW 3O(DEKTUBHOCTLIO NPeobpasoBaHNs MEXaHUYECKON SHEPTUN B INEKTPUYECKYIO (CM. pUC.
3-7).

c) MNMyckoeble ycmpoilcmea. B GonblUMHCTBE YCTaHOBOK ABWraTensi-reHepaTopa pe3epBHOro
NUTaHNS NCNOMb3YTCA BNOKM akKyMynsaTOpHbIX 6aTapen Ana XpaHeHNsa SHEPTUM B LIENsIX 3anycka.
Bcrneactene HevyacToro MCMNOMb30BaHWS, KOPOTKMX SKCMyaTauMOHHBLIX MNepuMoaoB, BbICOKUX
TpeboBaHU K 3HAYEHUSIM MYCKOBbLIX TOKOB U CTOMMOCTW ANs 3anycka 3TUX YCTPOWCTB Hanbonee
4YaCcTO  WCMONb3YITCS  aKKyMynaTOpHble  GaTtapen  CBMHLOBO-KMCNOTHOrO  Tuna.  bBnok
aKKyMYNATOPHbIX BaTapen (YacTo 9To rpynna nocneaoBaTernbHO U/Mnm napannenbHO COeANHEHHbIX
GaTapen) gomkeH obecneumBaTb HanpskeHWe U TOK, Heobxoaumble NS 3anycka ABuratens B
npeaenax 3agaHHoOro MHTepBeasna BpeMeHn 1 npu Hanbonee HebnaronpUATHLIX YCRoBUAX (OObIMHO
B YCroBusiX HMU3KOW TemnepaTtypbl -7°C), B KOTOpbIX npeanoniaraetcs pabota 6noka pesepBHOro
nuTaHuns. 3apsiaHoe YCTPONCTBO akKyMynsSTOPHOM BaTapeu C 3aLmnTon OT CBEPXTOKA 1 N30bITOYHOMO
3apsga NOCTOSAHHO MOAKIIOYEHO K ANIEKTPUYECKOMY NMUTAHUIO AN NOAAEMKAHNS aKKyMYNSTOPHbIX
OaTapern B 3apsKEeHHOM COCTOsSHUKW. Brnok akkymynsaTopHbix 6aTtapen [OMmKeH XOpoLlo
NpoBeTpUBaTLCA OANA NPeaoTBpaLleHMst CKOMMEHUs raszoobpasHoro Boaopoda W OOMKeH ObITb
3alWMLLEH OT BO3HMKHOBEHWSI OYroBbIX paspsgoB, MCKP WM MIIaMEHW, KOTopble MOryT Bbl3BaTb
B3pPbIB CKOMMBLLUErocs rasa. Hukenb-kagMmeBble akkyMynaTopHble BaTapen MOryT UCMOSb30BaTbCS
B Tex crny4asix, Korga creuuanbHble YCroBUS ONpaBOblBalOT MX BbICOKYHD MepBOHAaYanbHyH
ctoumocTb. MaxoBble Koneca, GannoHbl CO CKaTbiM BO34YXOM, YCTPOWCTBA XPaHEHUS SHEPruw,
OTNINYHbIE OT aKKyMynsaTOpHbIX Oartapen, Ona 3anycka ABuratensl MCrosib3ylTCa HevyacTo
BCNeACTBME HEHAAEXHOCTU NN oakTopa CTOMMOCTW.

d) Cpedcmea ynpaeneHusi 3anyckom. Cpenctsa ynpaBneHWst YCTaHOBKOW ABuUratens-
reHepaTtopa, Kak npasuso, obecrneunBaloT aBTOMaTUYECKMI 3anycK C UCMONb30BaHNEM AaTymka
OTKa3a OCHOBHOMO MUTaHWSA, ABMSAOLLEroCs 4YacTbl YCTPOWCTBA NEpeKnioyveHns. B HekoTopbix
cryvasx anst 06opyaoBaHMS € MOHMKEHHBIMWU KPUTUYECKMMU TpeBoBaHUSIMU MCMONb3YEeTCA pyvHoe
WM OucTaHUMOHHOe ynpaenenue. [locne 3anycka AuraTens-reHepatopa ero 06opoTbl K
MOLLHOCTb aBTOMAaTUYECKN PEryNMpYIOTCA ABUraTenem, 1 anekTpuyeckasi Harpyska nogkrnovaeTcs
YCTPONCTBOM nNepekntoveHns. [puratenb-reHepatop AOMMKeH paboTatb aBToMaTtuyecku 6e3
PerynmpoBKN MM HEOOBXOAMMOCTU KOHTPONS 3a HUM. [lepeknoyeHne BHOBb Ha OOLLECTBEHHbIN
NCTOYHMK NUTAHUSI N OCTAHOBKA OBUraTenst MOryT BbINOMHATLCSA aBTOMATUYECKN NN C MOMOLLbHO
AVCTaHUMOHHOIO yrnpaBneHust.

e) Modaya monnuea. Kak npasuno, xugkoe Tornmeo anst IPU xpaHutcss B Gakax 6rnm3ko K
MeCTOpacrionoXeHuio  apuratens-reHepatopa. EMkocTb  TonnmBHbIX ~ 6akoB  OOIMKHA
COOTBETCTBOBAaTb MakcuMarnbHOMY npegnonaraeMomy BpemeHu paboTbl ABuraTens-reHepatopa
OOIMKeH ObITb NPeAyCMOTPEH TaKoW NEPMOL BPEMEHM, KOTOPLIN, Kak NpaBuiio, AOSMKEH MO KpanHEN
Mepe B ABa pasa npeBblaTbh MakCUMarbHY OXXMgaemyto NPpOAOSKUTENBHOCTb YCNOBUIA, KOTOPbIE
MoryT notpeboBaTb MCMONb30BaHWUA pe3epBHOrO nuTaHus. WHorga yctaHoBka cHabxaetcs
BHELLUHMM TOMIMBHLIM 6aKom M BHYTPEHHUM "OHEBHbIM GakoM" MeHbLUEro pasmepa. TomnnmBHbIE
©akn n coeguHeHNs OOMKHbI OTBEYaTb BCEM TPeBOBaHMNSIM 6e30MacHOCTU U AOMKHbI 0becrneunBaTb
yAOOHbIN AOCTYN Ans 3anpaBki. B aTux TonnmBHbIX Gakax Takke OOMKHbI NpedycMaTpuBaTbCs
npucnocobrnenns Ons nNpoBepkM Ha NpeaMeT 3arpsasHeHus Tonnmea, OCOBGEHHO B OTHOLUEHWUW
HakorneHus Bogpl B 6ake.
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Puc. 3-7. YcTaHOBKa Au3enb-reHeparTopa

MepeknioyeHne aneKkTponuTaHus

3.5.3.[ln9 nepekntoYeHnss NUTaHMA C OCHOBHOTO Ha pPe3epBHbIN MCTOYHUK Heobxoanmo
COOTBETCTBYlOLLEE YCTPOWCTBO NepeknioveHns. [ng pexvMma py4Horo 3anycka v ynpasfeHusi 3T
MOXeT BbITb MPOCTON NepeKmnyaTesib NN pene, KOTopble OTKIIOYaKT HArpy3Ky OT O4HOMO MCTOYHUKA
NUTaHUS 1 NOOKMOYAT ee K APYroMy UCTOMHUKY NUTaHus. [ns aBTOMaTUYECKOro nepekrnoyeHus
HeobxoAMMbl JOMNOMHUTENbHbIE CPEeACTBa ynpasrneHus. Kak npasuno, oHM obbeanHsTCs B OAWH
6rok ynpaBneHuss unu naHenb. Tako GRoK OOMKeH BOCMPUHMMATb OTKa3 OCHOBHOIMO MUTaHUS,
Ha4YMHaTb 3anycKk pe3epBHOro 6roka NUTaHus, onpeaensTb, YTO HaNPsXKEHWEe N YacToTa reHepaTopa
cooTBeTCTBYOWMM 06pa3om CTabmnunanpoBaHbl, U NOAKMYaTh Harpy3Ky K reHepaTtopy. OTOT 650K
MOXeT TaKke OTKMYaTb HEeCYLWEeCTBEHHbIE Harpy3kM M obopydoBaHWe, KOTOpble He AOSHKHbI
nony4yatb NUTaHWE OT PE3ePBHOIO UCTOYHMKA, N NepeknoyaTbh 3T Harpy3kn Ha OCHOBHOW MCTOYHMK
rnocne Toro, Kak ero pabotocnocobHocTb OyaeT BoccTaHoBneHa. lNepeknovatenu unu pene Ans
OTKIMIOYEHMS N NOAKMHYEHUSA HArpy3kM AOMKHbI ObiTb CNOCOGHbI YNPaBnATb pacYeTHON Harpy3Koum
reHepatopa. PyHKUMOHMPOBaHNE ITUX NEePeEKYaTenen nnn pene ABNsSeTCca aHanormyHbiM Kak Ans
15-ceKkyHAHOro, Tak u Ans 1-ceKyHAHOro MHTepBana BpeMeHu nepekntoyeHns, XxoTs ans obecneveHns
HaVMeHbLLEro BPEMEHM MEepeKYeHna MoryT notpebosatbca 6onee ObicTpogencTylowme pene.
Mpu 15-cekyHOHOM WHTEpBane BpPEMEHU MNEPEKOYEHNS MUTAHUA KaxXObl OaTyuk  JOMKeH
pearmpoBaTb MeHee 4YeMm 4yepe3 3 C, MOCKOMbKY ABuUratensam C ObICTpbiM 3anyckom TpebyeTtca He
meHee 10 ¢ anga 3anycka n ctabunuaaumm (cm. puc. 3-8).
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Puc. 3-8. NaHenb nepeknoveHus.

3.6. Byaku u HaBecbl ANA 3NeKTpUMYecKkoro o6opyaoBaHus

HaBecbl

3.6.1.bonbliasi 4acTb 3NEeKTPUYeckoro 0OOpPYAOBaHWA CBETOTEXHUYECKUX W APYrUX CPEACTB
asporiopta pacnonaraetcss B Oygkax unum nog cneumanbHbiMUM HaBecamn C LENblo 3awwmTbl OT
MOrOAHbIX SABMEHMW W ansa  nydwen 6esonacHocTu. [logcTaHUMM  BbICOKOTO  HamnpshKeHWUst
pacnonararTcs, kak NpaBuIio, Ha OTKPbITOM BO34yxe, a pacnpegenurernbHble TpaHcopMaTopbl
CpedHero HanpshKeHUst 4acTo YCTaHaBNMBAKTCA Ha MOHTaXHbIX MroLagkax TpaHcopMaTopoB,
3alUMLLEHHBIX OrpaxaeHneM. bonbwnHcTBO OyaoK Ans 3nekTpoobopyaoBaHWS HaxoauTcs Hag
3emsen 1 BbINOMHAETCA U3 OrHeYMNopHbIX MaTepuanos. XXene3obeToH Ans noroB U 6eTOHHbIE UK
LUNAKOOETOHHbIE BrOKM W/WNW KUPNUY ANst CTEH SIBNSIIOTCA MaTepuanamu, 0ObIYHO MCNOSb3yeMbIMU
B Takmx Oyakax. Mcnonb3oBaHWe TakMx MaTtepuarioB CHUXKaeT OMAaCHOCTb 3MEKTPUYECKOro yaapa,
3aMblKaHUsi  ANEKTPUYECKMX LEenen W BO3ropaHusa. MHorga B KadecTBe HaBecoB sl
TpaHCOpPMaTOPOB 1 YCTAHOBOK ABUraTeNs-reHepaTopa UCMonb3yHTCs METaNNMYECKMe KOHCTPYKLMM
3aBOACKOrO M3roTOBMEHUSI. DTN YKPbITUSI UCMONb3YIOTCA B KAYECTBE NOMELLEHN ANnst 060pyaoBaHMSA
pacnpegeneHuss U ynpaBrieHUs1 3MEKTPONMUTAaHNEM, PE3EPBHOMO 3SMEKTPOMUTAHWUA W PasfUYHbIX
YCTPOWCTB, MPUMEHSAEMbIX AN 00ecneyYeHns SNeKTPoOnMTaHUst U ynpaBeHUss CBETOTEXHUYECKMM
cucteMamu  asponopTa. YKpbITUS OOMKHbI MMETb [OCTaToOuHble pasmepbl, 4TOObl BMmeLlaTb
Heobxoammoe obopydoBaHWe M He [OoMycKkaTb €ro CKYYeHHOCTW, U MOryT ObiTb pasgeneHbl Ha
OoTAenNbHbIE NOMELLEHNS C Uenbio yCurnenus nsonsaummn obopyaoBaHms 1 BbinonHsemblx paboT. Ha
puc. 3-9 nokasaH npumep Byakv Ans anekTpoobopyaoBaHUS.
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Puc. 3-9. byaka ans anekTpoobopynoBaHuUA.

PacnonoxeHue

3.6.2.byakm ons anekTpoobopyaoBaHMS He AOMKHbl pacronaraTtbCs B MecTax, rAe OHW MoryT
HapyLWNTb NOBEPXHOCTM OrpaHMyeHus nNpenaTtcTBuii. PaccTosHns oT pabodero mecra aucneTtyepa
OBl mo Oymok OOMmkHbl ObITb AOCTATOMHO ManbiMM ONS M30exaHus 4Ype3MepHOro nageHus
HanpshkeHns B kabensax ynpasneHus. [lonyctumas anvmHa aTnx kabenen pasnnyaeTcsi B 3aBUCUMOCTU
OT ceveHus Kabens, ynpaBnsaoLero HanpsXkeHNs U TUMOB UCNONb3yeMblx pene ynpasnenusi. OgHako
B HekoTopbix 06onee npOTsKEeHHbIX CUCTEeMax YnpaeneHuss anvHa kabenen ynpaBneHus
orpaHnymBaeTcs BenuumHom B 2250 M. K Gyokam HeobxoguMm AocTyn TpaHcrnopTa npu nobbix
MorogHbIX YCMNOBUSIX, W XemnaTenbHO, YTOObl OHM B MMHUMArbHOW CTeneHWu NpensiTCTBOBanu
OBWKEHNIO BO3AYLWHbIX cyaoB. PacnonoxeHue [OmMKkHO ObliTb YyAOOHbIM AN MOOKMOYEHMS
COOTBETCTBYHOLMNX ceTerh M 00opyaoBaHUS CUCTEM OrHer, obecneumBasi Mpu 3TOM HaUMEHbLLYHO
ONNHY NuTaloWwmx kabenen.

3.6.3.byaokM poMmKkHbl  OblTb  M30MMPOBaHbl  OT  APYrUX  34aHWA U COOPYXXEHWA C  LEesbto
NpefoTBpaLLeHMs pacrnpoCTPaHEHUs1 MOXapoB WM B3PbIBOB, 3@ WCKIOYEHWEM YKPbITUA Ans
yCTaHOBOK pe3epBHbIX ABUraTenen-reHepaTopoB, KOTOpPble MOryT pa3MeLLaTbCsi pSAoM ¢ Byakon ans
3neKTpoobopyA0BaHMS C LieNbio COKpaLLeHUst ANWHBI 1 pa3MepoB kabens 1 Ans ynpoLeHUsi cucTembl
NepekKrntoYeHns NMMTaHus.

3.6.4.[1n9 aspoApoOMOB C CMCTEMaMU OTHEWN NoAaxoda MOryT noTpeboBaTbCsA OTAENbHbIE OyakM Ans
obopyaoBaHMa OrHen noaxoda ANd KakOow cucTeMbl OrHer nogxoga. Ha KpynHbIX aspoapomax
BO3MOXHO LieriecoobpasHo ncnonb3oBaHve 6yakm psgom ¢ kaxabiM KoHuom Bl wnu cuctemon
OrHen nogxoga Ans obneryeHust pacnonoXeHus Lener CBEeTOTEXHUYEeCKOro obopyaoBaHUsA WU
yNy4LleHUs LeNOCTHOCTU CUCTEM.
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3.6.5.TepmunH "anextpuyecknii ueHTp nonsa" (FEC) o3HayaeT Mecto B LEHTpe mnv BONU3n ueHTpa
NEeTHOro nons, Npu NPoBeAEHMM M3 KOTOPOro nuTalowmx kabenem K CBETOBOW Harpyske Mx AfiMHa
OyaeT MUHMMarbHOMN.

CneumnanbHble yCnoBus

3.6.6.B kayecTtBe coopyxeHuin cneumanbHOro HazHadeHust Byakvm anst anekTpoobopyaoBaHNs MOryT
notpeboBaTb onpeAeneHHbIX OCOBEeHHOCTEN KOHCTPYKUuuM Ans obecnedeHunss Ge3onacHocTM u
HagexHon paboTbl o6opynoBaHus (cM. puc. 3-10). HekoTopble 13 aTux ocobeHHoCTen cnepyroLme:

a) Benmunsyus. [OomkHa OblTb obecneyeHa COOTBETCTBYyKOLLAsA BeHTUNAUMS  4ns
npeaoTBpaLLeHNs NOBbILEHNS TemnepaTypbl TPaHCOPMaTOpPOB 40 BENUYMH, MPEBbILIALLNX
npeanucaHHble U3roToBUTENEM 3HaveHusl. bomnbluas YacTb SMNEKTPUYECKUX TEMMOBbIX NOTEpPb
OOJDKHA  yoanaTbCs € MOMOLLLIO  BEHTUNAUMM; TONMbKO He3HauuTernbHas 4YacTb MOXeT
pacceunBaTbCa cTeHamu Oyakn. B HEKOTOpbIX CBOAAxX NpaBmi Mo 3NeKTpuyYeckoMy o60opya0BaHMIO
pekomeHayeTcsa npedycMmaTpuBatb 20 cM? YMCTOM MNOWAAN BEHTUNSALMOHHOW PeLLeTKu Ha
Kaxgbin KBA mowHocTn TpaHcdopmaTopa. B mMecTHOCTSX ¢ TemnepaTypon Bblille CpefHuX
3Ha4YeHWI, HaNpUMep B TPOMUYECKUX NN CYyOTPONMYECKMNX parnoHax, nNrowanb peLleTkn JOIMKHA
ObITb yBENMYEHa UK SONOMHEHA NPUHYANTENbHOW BEHTUASLMEN.

b) Qocmyn. [ormkeH ObiTb NpegycMOTPEH COOTBETCTBYIOLWMA [OCTYN AN PEMOHTA,
TEXHUYECKOrO O0OCNyXMBaHWs, YCTaAHOBKM W JAeMOoHTaxa obopygoBaHus. [ormkeH 6biTb
obecneyeH [JOCTaTOYHbIN [OCTYN ANs AOCTaBKM HaNMBHOMO Tonnvea (Hanpumep, Ans
aBTOLMCTEPHDI).

c) ApeHax. [Ana Bcex 6ynok oomkeH ObiTb gpeHax. B Tex cnyyasx, korga obblYHbIN ApeHax
HEeoCyLeCTBUM, NpeaycMaTpuBaeTCa OTCTOMHUK, MO3BOMSIOWMIA UCNOMb30BaTh NOPTATUBHbIN
Hacoc.

d) BezonacHocmb. Kaxgasa 6ygka ansa anekrpoobopynoBaHnsa gomkHa 6biTb obopygoBaHa B
uensx npeaoTBpalleHus HenpegHaMEepPeHHOro WMAM  YMBILWEHHOMo A0CTyna MNOCTOPOHHUM
nmuamn. Takas mepa 6GesonacHocTM Heobxoguma Ansa npedoTBpaleHns nomex paboTe
obopynoBaHMsa 1 AN 3aWwuTbl 3TUX KL OT BO3MOXHOIO 3fIeKTpMYEeCcKoro yaapa. Micnonbayemoble
cpencTsa 3alyMThbl BKIMKOYAKT OKHA C peLleTkaMmn Unm cetkamu, MOLLHbIE MeTannuyeckme ABepu
C BUCAYUMW 3aMKaMK1 1 3aLLUTHOE OrpaxKaeHue.

e) OceeweHue 6ydok. byaokm ans anekTpoobopyagoBaHWst OOMKHbI MMETb [OCTaTOYHOE
OCBELLEHME ONs1 SKCNyaTauum Mx Kak B AHEBHbIX, TaK U B HOYHbIX ycnoBusix. Kak npaswno,
ocBeLlleHne obecneyrBaeTcs BHYTPEHHUMMU Namnamun, pasMmep, TUM U pasMeLleHne KOTOpbIX
CO30al0T XOpOLY BMOMMOCTb BO BCEX 30Hax. [lnoxas BMOMMOCTb MOXET YBENMUYUTH
BO3MOXHOCTb MPOUCLLECTBUIA, PE3yNbTaTOM KOTOPbIX MOXET CTaTb 3MIEKTPUYECKMIA yaap Wnu
HenpaBuNbHOE yMNpaBrneHne W perynupoBka. byaka gomkHa OblTb OCHaLleHa aBapUHbLIM
OCBELLEHMEM, KOTOPOE HAYMHAET PYHKLMOHNPOBATL MPU OTKa3e OCHOBHOMO MCTOYHMKA NMUTAHWS.

f) MecmHble cpedcmea cesi3u. bonblIMHCTBO OyOoK ANS 3NekTpoobopyaoBaHUSA OOIMKHbI
ObITb 06ecneyveHbl yaoOHbIMKU 1 HAOEXHBIMU CPeEACTBaAMM CBA3M C pabounm MecTom gucneTtyepa
OoB[L, gpyrumn Gygkamym K, BO3MOXHO, C ApyrMn obbektamm mnu cnyx6amu. Cuctemsl
cneumanbHON TenegOHHON UMW BHYTPEHHEN CBA3M, BO3MOXHO, UCKMOYAT BHELLUHME MOMEXMU
3TUM UensiM, HO MOTYT UCNONb30BaTLCH U ApYyrne 3acnyxusarowme JOBepUs Crnocobsbl.

g) Kabenenpoeodnl. byakn ans anekTpoobopyaoBaHMS OOMKHbI CHAaGXaTbCA O0CTATOYHbLIM
KonmyectBoM KabenenpoBogoB M OTBEpCTMM aAns BBoga kabenen, 4tobbl wusbexaTb
MOAMMUKALMM KOHCTPYKUMM Ha Oonee nosgHeM 3Tane npu YCTaHOBKE AOMOMHUTENbHbIX
BXOAHbIX UNKN BbIXOAHbLIX Lenen. Takne BBoAbl Kabenewn, kak NpaBuo, BbIMOMHAKTCS Yepes
noAs3emMHble kabenenpoBoapl, KOTOPbIE MOTYT ObITb COEANHEHBI C CYLLECTBYHOLLMMU KabernbHbIMM
KaHanamu, kabensiMu, HEMOCPEeACTBEHHO 3aNOXEHHLIMU B 3EMII0, UM C HEUCMONb3yeMbIMU
kabenenpoBogamu, KOTOpble MOTyT ObITb MCMNOMbL30BaHblI B OyayLleM Npu paclUMPEHUN CETMU.
Heucnonb3yembie kabenenpoBoabl AOMKHbI ObiTb 3arnyLlleHbl, a KOHLUbl YIOXEHHOro kabens
OOJIMKHbI ObITb 3a4enaHbl repMeTUYECKU.
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h) YecmaHoeka ob6opydoeaHusi. O6opyaoBaHue, B 4aCTHOCTWU, KpynHble Oroku, Hanpumep
cTabunusaTopbl, pacnpegenuTenbHble TpaHcopMaTopbl, NMaHenu ynpaBreHUs U CenekTop
ceTel MnM YyCTPOWCTBA YyNpaBfeHusi, AOJPKHblI ObiTb pacrnonoxeHbl Tak, 4YToObl obecnednTb
MPOCTyl0, CTPOryto cxemy pasmelleHus. Npu pasmelieHMn HeoOGXOo4MMO Y4YMTbIBaTb acnekT
6e30nacHOCTN, B YaCTHOCTU, HEOBXOANUMOCTb 3aLUUTLI OT ANEKTPUYECKNX COEQNHEHMUI BBICOKOTO
HanpshkeHnsl, a Takke AOMMKeH OblTb MpeagycMOTpeH [ocTyn K obopyaoBaHMO M opraHam
ynpaBneHunss. B Tex cnydasix, Korga 37O BO3MOXHO, 3NIEKTPUYECKME LEenn crneayeT Takke
pacnonaratb COrfacHo npocTon cxeme. Heobxoammo cobnCTM MNPUMEHUMbIE HOPMbI
6e30MacHOCTW, OTHOCALLMECS K BbIMONTHEHUIO paboT ¢ anekTpoobopyaoBaHMEM, NPU YCTaHOBKE
BCEX 3MEKTPUYECKMX Lienen 1 opraHoB ynpasneHus. [ns uenen TeXHM4eckoro obcnyxmBaHus
An3enb-reHepaTopoB AOSMKEH ObITb NPeayCMOTPEH NOTONOYHbIN PEenbCoBbIA NOABEMHMUK.

i) Ecnu gBuratenb-reHepaTop v pacnpegenutenbHoe YCTPONCTBO PacnonoXeHbl B OTAENbHOM
OT CTabunmsaTtopoB MOCTOSHHOMO TOKa MOMELLEHUWN, COeAUHEHUEe OOMKHO OCYLLUEeCTBNATLCH
nytem nomeLleHus dugepHoro kabensa B kaHan ¢ 6e€TOHHOM 0BNMLOBKOM UNK cTarnbHy Tpyby
0e3 cpawmBaHUn UM NPOMEXYTOYHBIX CMOTPOBbLIX OTBEPCTMW. ECnv OHM pacnonoxeHbl Ha
OTHOCUTENbHO OOMbLWIOM yaaneHun, coefuHeHve criedyeT OCyLecTBNATb MocpenCTBOM
OBOWHOro chuaepHoro kabens.

Crafunusaropel nocToAHHore Toka (CCR)
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{d} NokanexanA expaboTea sHeprnan B Oygxe onA snexTpoobopyRoEaHUA

Puc. 3-10. KoHcpurypauuu IPU
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KoHpeHcaTophbl

3.6.7.Tunbl koHOGeHcamopoe. [ns ynyyleHusi koadduUMeHTa MOLLHOCTU Harpy3ku, NMTaemon ot
CEeTU, UCTMONb3YHTCS LYHTUPYIOLLME KOHAeHcaTopbI. [py NpUMEHEHUN KOHOEHCATOPOB AOMKHbI ObITb
YYTEHbI CrieaytoLLne NOSNOXKEHUS:

(a)lfocmosiHHoe 3Ha4yeHue emkocmu. [1OCTOSIHHOE 3HayeHWe €eMKOCTU COOTBETCTBYET
BENNYMHE EMKOCTU, KOTOPAsi MPU CHUXKEHHOW Harpy3ke MoXeT OblTb NoAKMtoYeHa NOCTOAHHO 6e3
4YpEe3MepPHOro yBENNYEHNSA HAaNPSXKEHUS.

(b) Mepeknroyaemoe 3Ha4veHUe emkocmu. lNepeknoyaeMoe 3Ha4YeHne eMKOCTM COOTBETCTBYET
OOMNOMHUTENbHOM BENUYMHE €MKOCTU, KOTopas MOXeT ObiTb NOAKMYEHa B TOM Crnyyae, ecnm
NpeaycMOTPEHO OTKMOYEHNE 3TOM OOMOMHUTENbHOW BENUYUHBI E€MKOCTU MPU  CHUKEHHOM
notpebHocTN.

(c) MepekntovyeHue koHOeHcamopoe. Tun NepekntyYeHNs KOHAEHCaToOPOB BblbMpaeTca ncxoas
N3 KOHKpPETHbIX Yycnosui. Bo3amoxHble BapuaHTbl BblibOopa BKMOYalT AMCTaHLMOHHOE
ynpaBrieHne yCTPOMCTBOM MNEPEKITHOYEHNS KOHAEHCAaTOPOB, BPEMEHHOE yNnpaBneHue, penenHoe
ynpasrneHne kodaULNEHTOM MOLLHOCTU NN penerHoe ynpasneHne no HanpsiKeHuto.

3.6.8.PacnonoxeHue koHOeHcamopoe. KoHaeHcaTopbl yCTaHaBnuBalTca B Buae OaTapeu, Ha
YPOBHE 3eMIN Ui Ha NOACTaHUMM MO BO3MOXHOCTU Brivke K LEHTPY TSPKECTM 30HbI, rae TpebyeTcs
COeINHEHME.

3.6.9.Bbiknroyamenu. BblkniodaTenn MCNonb3yloTCA Ans Nokanusaumnm OedeKTHbIX Yy4acTKoB
BO3AYLUHbLIX UM MOA3EMHbBIX CETEN WM BbINOMHEHMS paboT ¢ obGecTtoueHHON ceTblo. BhikntovaTtens
OOIMKeH ObITb OHOTO U3 CNeayLLMX OCHOBHbIX TUMOB:

(a) PazbeduHumenu. Pa3beAVHUTENM UCMONb3YHTCA TOMbKO ANsi pa3MblKaHWUs CeTel, KoTopble
He HeCyT CyLLEeCTBEHHOWN Harpy3ku. BeibupaeTcsi NpUMEHUMBbIN TUN B 3aBUCMMOCTM OT BaXKHOCTU
ceTW, Harpysku, HanpsbkeHuss U pexmuma oTkasa ceTu. Mmerowmecs Tunbl BKIOYalOT
dhapcopoBbie pasmbikaroLLme NNaBk1e NPegoXpaHUTENN, MPOCTbIE U NaBK1e O4HOMOSOCHbIE
BO3AYLUHblE pa3beguHUTENM W NNaBkMe NPedoOXPaHUTENU pasnuyHbiX BuOoB. B kavectse
pasbeanHUTENen MoryT Takke UCNoMb30BaTbCS pa3MblKaloLLne NepeknovaTenm 1 BbiknoyaTenu
C pOroBbIM paspsifHNKOM. PacyeTHoe 3HaveHne Toka 3aMblKaHKs Y BCEX TakUX pasbeauHUTenen
[AOIMKHO NpeBbIWaTh BEMMYMHY TOKA KOPOTKOrO 3aMblKaHWUsi CETU.

(b)Bbiknmroyamenu Haz2py3ku. Bblknoyatenu  Harpy3km — cHabxkawTcsa  yCTpoMcTBamu
OTKIMOYEHUS, CMOCOOHBIMU BbINOMHATL OTKIMHOYEHNE CeTeln Nof Harpyskon. B Hanuummn umetrotcs
nnaekve NpegoxpaHuTenu, CriykalimMe B KayecTBe BbIKMoYaTenen Harpysku, U npepbiBatenu
Harpysku. BakyymHble BblkoyaTenu Takke obecneunBaroT BOIMOXHOCTb OTKITHOYEHUS HArpy3Kku.

3.6.10. Cyemvyuku. [Ina uenen TexHU4eCcKoro obCNy>KMBaHUSA Ha aneKkTpuyeckoe obopydoBaHue
MOTYT ObITb YCTAHOBMNEHbI CHETYMKN COBLITUI U CHETUNKM BPEMEHN HapaboTkM (cMm. puc. 3-11).

Puc. 3-11. CyeTumk BpeMeHu HapaboTKu.
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4. naBa 4. PacnpegeneHue nutaHusA

4.1. O6Lwme nonoxeHus

PaccmatpuBaemoe B HacToswen rnaBe obopygoBaHMe OTHOCUTCS K 0BopyaoBaHuio,
ncnonb3yemMomy npu nepegaye aNeKTponuTaHns Ans CBeTOTEXHUYECKUX CPeaCTB adpoapoMa Mexay
OCHOBHOM noAcCTaHuMen (NoACTaHUMsIMM) aspoapomMa U YKPbITUSMU O CBETOTEXHUYECKOro
obopyaoBaHns  unNM  NokanbHbIMWM  pacnpegenuTenbHbiMu  TpaHcdopmaTtopamu.  OnucaHue
obopyaoBaHns NpuMBOAUTCA B BuAe OOLMX XapaKTepuUCTMK U NOTPebHOCTeN W, Kak NpaBurio, He
OTHOCUTCSI K KOHKPETHBIM TUMam unu eguHnuam obopyaoBanus. Tunbl 060pyaoBaHMA M KONNMYECTBO
yCTPONCTB ByayT 3HAYNTENbHO pPasnmnyaTbCs B 3aBMCMMOCTU OT pas3Mmepa U COXHOCTU adpoapoma.
OKOHOMMYECKME acneKTbl ABMAOTCA BaXKHON YaCTbi0 KpUTEPUEB YCTAaHOBKM, U CriedyeT UCMoNb30BaTh
TOMNbKO OOOpYyAOBaHMe, UMeloLlee MPEVMMYLLECTBO B OTHOLUEHUMW XapaKTepucTuk, Be3onacHocTtw,
HageXHOCTU W LenocTHocTU. Mcnonb3yemble uenu u obopynoBaHue AOMKHbI NpegycmaTpuBaTh
pa3yMHOe paclumpeHne cucteMbl. APMEKTUBHOE MCNONb30BaHNE ANEKTPOIHEPrMN BCEraa ABnseTcs
XenartenbHOW Lenblo, OOHaKo CTOMMOCTb JHEPruyM Ans CBETOTEXHUYECKMX CPEACTB alpogpomMa
06bI4HO ABNSIETCA AOBOMbHO HEOOMbLUOW YacTblo OOLLMX 3Hepro3aTpaTt aspoapoma, U He cnegyet
pagu ee 3KOHOMWUM YpEe3MEpPHO YBENUUMBATbL CTOMMOCTb YCTAHOBKW UMM CHWXaTb XapaKTepPUCTUKW,
ypoBeHb ©e30MacHOCTU MM CTeneHb HagexHocTn. Heobxogmmo cobntogatb MeCTHble npaBuna
anekTpobesonacHocTn (CM. puc. 4-1).

ABapuiiHbiil a3ponopToBbIN
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Puc. 4-1. Cxema pacnpeaeneHusi MUTaHUA.
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4.2. CDM,qeprle CceéTn OCHOBHOIo NUTaHuA

Kak npaBuno, Ons pacnpegeneHus Ha aspoapoMe OCHOBHOMO MUTaAHUSA €ero HanpshkeHue
MOHWXaEeTCA Ha rMaBHOM NOACTaHUMK aspoapoma. s KpynHbIX adpOAPOMOB 3TO NUTaAHWE Ha NepPBOM
aTane MOXeT COOTBETCTBOBAaTb NMPOMEXYTOMHOMY HanpsbkeHuto (kak npasuno, ot 6000 go 35000 B),
HO ANS MEeHbLUMX MO pa3MmepamM U MeHee CIOXHbIX a3poapOMOB NUTaHNE MOXET pacnpeaensTbcsa npu
cpeaHeM 3HadYeHun HanpskeHus (Kak npaeuno, oT 6000 oo 10000 B). PaccTtosiHne 1 nonHas Harpyska
CETU SABMAOTCH BaXKHbIMW (hakTopamm npu onpegenieHnn YpoBHS HanpshKeHus anekTponepedayn. B
cucTteMax —pacnpegeneHvs NpOMEXYTOYHOro  HarmpsbkeHMs nuTaHue 4acto  nogsoguTcs K
NoACTaHUMAM, e ero HanpsikeHne NoHMXaeTcs A0 CPeaHero 3Ha4YeHNs HanpsbKeHst Anst MeCTHOrO
pacnpenenexusi. MoxeT Mcnonb30BaTbCA KOMOMHAUMA 3TUX CUCTEM pacnpedeneHns HanpsKeHus.
OcHoBHOE nWUTaHWe nepefaeTca OT [MaBHOW MOACTAHUMM Ha MECTHYH MOACTaHUMIO WM Ha
pacnpegenuTernbHble Nowaakn obbIMHO Yepe3d MHorodasHble CETM MO HaXoOALMMCH Hag 3emMren
(BO3AYLUHBIM) FIMHUAM, NOA3EMHbBIM FIMHUAM UK C MOMOLLBIO MX KOMBUHauun. Pacnonaraemble Hag
3emMren NMHUKN ABNSITCS MeHee OOPOroCTOAWMMKN ANs YCTAHOBKM Y OBbIYHO MCMOSMb3YHTCA UMEHHO
OHW, €Cnn 3TO OCYLLUECTBMMO, HO 3TU NMHUM B 6onbluen cTeneHn MoryT ObiTb MOABEPXKEHbI
NOBPEXOEHMAM U B HEKOTOPbLIX 30HAX MPeacTaBnAlT ONAcHOCTb ANS BO3AYLUHbIX CyOOB, a Takke
CO30al0T 3NEKTPOMArHUTHbIE NMOMEXW ApyroMy obopyaoBaHMIO. JIMHUK anekTponepedayn, Kotopble
3ax04AT Ha NMolWadb MaHEeBPUPOBaHWSA WM pacnonaratwTca BOMM3M Hee, o06s13aTeNbHO
yCTaHaBnmBaloTca nog 3emnen. llogsemHble nuTarowme kabenn OObIMHO yCTaHaBMMBAKOTCS B
KaHanax, HO WHOrga 3aknagbiBaloTcs npaAmMo B 3emio. Kaxabii TN CeTu, Kak BO3AYLUHOW, TakK W
NnoA3eMHON, NpeaycmaTpmBaeT onpedeneHHble TUnbl 060pyaoBaHUSA U KOHCTPYKLMA.

4.3. HagsemHble (BO3QyLUHbIE) CUCTEMbI pacnpeneneHnss OCHOBHOIO MUTaHUS

Mpy NpoeKTMpOBaHMM CUCTEMbI pacripedeneHns nuTaHus cregyeT ydnuTbliBaTb Ccriegylowme
dhakTopbl:

a) lNMpumeHeHue. Vicnonb3ynTe BO3AYLLUHYIO CUCTEMY pacnpeneneHms BMECTO NO43EMHON CUCTEMBbI
pacnpegeneHns B Tex cny4vasx, korga a1o ocylectsumo. BosgywHyo cuctemy pacnpegenenus He
criegyeT UCnonb30BaTh Ans YCTAHOBKU Ha TEppUTOpUM asporopTa.

b) MowHocmb. Heobxoanmo npenycMoTpeTb pe3epBHY0 MOLLHOCTb Ha KaXdoM y4yacTKe CeTw.
MunkoBbIE Harpy3kn He CBA3aHbl HENOCPEACTBEHHO C Pe3ePBHOM MOLLHOCTbIO.

c) Pasmep npoeodoe. Pasvep NnpoBoaoB BbIOUpaAETCs B COOTBETCTBUN C Tpebyemon JonyCTMMON
Harpy3Kkon no TOKy W, ecrnn HeoBXoaUMO, C Y4ETOM OrpaHNYEHNs Ha NageHNe HanpsKeHNs.

d) OnacHocmb Onsi 8030ywHbIXx cydoe. KOHCTPYKUMS BO3AYLUHOW CUCTEMbI pacrnpeneneHus
[JOSKHA oTBevaTb TpebOBaHMSIM B OTHOLUEHWW MOBEPXHOCTEW OrpaHuyeHust npensTcTeui. B
HEKOTOpPbIX CryYasix BO3AYLUHOE pacnpefenieHve MoxeT OblTb HeJomnyCTUMbIM M3-3a MONeToB
BEPTONETOB.

4.4. Ctabunusatopbl HaNpsXXeHUsi B NIMHUN

4.4.1.[Ins KoppeKkunn U3MEHEHWUIA HAMPSPKEHUSI B NIUHUW, BO3HMKAIOLWMX B pe3yrbTate M3MeHeHus
Harpy3oKk WM W3MEHEHUI BXOAHOTO HaMpsPkeHusi, obecneyuMBaeMoro 3HeprocHabxatoLlen
KOMMaHWen, MCnosb3ylTcs cTabunusatopbl. He npumeHsiite crtabunusatopbl Ans KOppekumu
Yype3MepHbIX NageHUn HanpsixeHusl. BonbTono6aBoyHble TpaHcopMaTopbl, KOTOPbIE KOPPEKTUPYHOT
nageHne HanpshkeHusl, criedyeT WUCNonb3oBaTb TOMbKO B peakux obCTosTenbcTBax, MOCKOMbKY B
OONbLUMHCTBE  CryYaeB MpaBUNbHOE MPOEKTUPOBaHME WUCKMoYaeT uYpe3aMepHoe nageHue
HanpshKeHUs.

a) HomuHanbHble xapakmepucmuku. HoMWHanNbHblE XapaKTEPUCTUMKA CTAOUNU3NPYHOLLMX
YCTPOWCTB He06X0AMMO BbiGMpaTh B COOTBETCTBUM C BENUYMHOM Tpebyemon ctabunusaumn.

b) Bbi6op munoe ycmpoticme. BeiGyparite TMn cTabnnm3atopoB, NOCTOSIHHLIX KOHAEHCATOPOB,
NepeKioyaemMbIX  KOHOEHCATOpOB,  MHOFOCTYMeHYaTbiX  CTabunm3aTopoB  (MepeknoyaTenen
OTBETBMIEHMN C MEXaHUYECKUM MPUBOAOM) U MHOYKUMOHHBLIX CTabunu3atopoB (C GeccTyneHyaTbim
N3MEHEHVEM HanpshKeHWs).

c) MHozocmyneH4Yamsbie, unu  UHOYKUYUOHHble  cmabunuzamopbl. Heobxogumo
npeaycMOTpeTb KOMMEHCAUMIO NafeHNs HanPsXeHUst B NMHUWN Ansi aBToMaTUyeckon paboTbl B TOM
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Chny4ae, Korga Takue CTa6VIJ'IVI3aT0pr MCNonNb3yrTCA Oonee 4Yem AN OOHOrO UCTOYHMKA MK Koraa B
OQHOM CeTn ncnonb3yeTca bonee oaHoOro CTa6VIJ'IVI3aT0pa.

4.5. NMnHUM nuTaHus

4.5.1 .Bb|6|/|pa|7|Te TUN NINHAA NUTAHNSA B COOTBETCTBUN C TUMOM I/ICI'IOJ'Ib3yeMOIZ ceTn un ycnosmnsamu, B
KOTOpPbIX OHa paGOTaeT, n3 cnegyrLmnx BapnaHToB:

a) HeusonupoeaHHbIli npoeod (ronbll UM 3alMLLEHHbIA OT aTMOCKEpPHbIX BRWSAHMI) Ha
n3onaTopax.

b) Bo30ywHbIl kabenb, CaMOHECYLWMA WNW MOOOEPKMBAEMbIA C MOMOLLbO kKabens w3
BbICOKOMPOYHOM CTanu (Hecylwero Tpoca), COCTOSILLUMIA M3 U30NMPOBAHHbIX, COOpPaHHbLIX B My4OK
OOHOXUIbHbIX kKabenewn nnm MHOroXunbLHOro kabensi.

4.6. MaTepuanbl ONOPHbIX KOHCTPYKLUKM ANS NIUHUK

4.6.1.0ns nonHOTblI onNucaHusi 34ecb crieayeT ynoMmsiHyTb 06 oGopyaoBaHUM, MOHTMPYEMOM Ha
onope. OgHako MOHTaxa Ha orope HeoGoxoaumo u3beratb, 0COGEHHO BOGNM3M 30H 3axoda Ha
nocagky 1 30H MaHeBPVPOBaHMUSI.

a) Cmon6bl. MoryT MCnonb3oBaTbCA AEpeBsiHHblE, XXene300eTOHHble WU MeTannmMyeckne
(cTanbHble MM antOMUHKUEBBLIE) CTONOLI. BeTOHHbIEe MNK meTannuyeckue cTondbl crnegyeT
NCNob30BaTb TOMBbKO B TEX CIy4asix, KOrga oHW sABAATCA 6onee 9KOHOMUYHLIMU U UMEHOTCS
cneumanbHble coobpaeHusl, onpasabliBatOLLME UX UCNOSTb30BaHME.

b) OcHoeaHus. [NpenycMOTpUTE OCHOBaHWE WM yCUIEeHMe AOfs HWXHEW dactu ctonba B
COOTBETCTBMU C TpeboBaHUAMU K 3aknagke dyHaameHTa.

c) Koncmpykuyusi. KOHCTPYKUMS BO3OYLUHbIX NMHUMIA ©e3 TpaBepc OOLIYHO SIBMSIETCA MeEHee
AOPOrocTosiLLEN, YeM KOHCTPYKLMS C TpaBepcamu, U UCMOMb30BaHUIO KOHCTPYKLMK Takoro Tuna
cnegyeT otAaTbh NpegnoyteHune. Takke 6onee NpegnoYTUTENbHO UCMOMb30BaTh MHOTOXUIbHbIN
pacnpegenutenbHbli  kabenb ¢ 6onbwWKMM  HEWTpanbHbLIM  MPOBOAOM B KayecTse
noaaepXuBaroLLEero afieMeHTa no CpaBHEHWMIO C OTAENbHbIMU NoAAepXMBaeMbIMU NPOBOAMM.
Mcnonb3ymte TpaBepcbl rnaBHbiIM 0OOpa3oM B KayecTBe OMOPHOM KOHCTPYKUMM  ONiS
obopynoBaHus.

d) Ommsikku u sikopsi. [NpegycMoTpuTe OTTSDKKM U SIKOPS ANsi NOAAEPXKKM CTONGOB Mnn madt
NVMHWA C Uenbl  ypaBHOBELUMBAHMSA HecbanaHCUMpPOBaHHbBIX FOPU30OHTANbHbIX Harpysok,
06YyCNOBMNEHHbIX YrNOBbLIMU KOHCTPYKLUMSIMU Y OKOHYaHUAMW FIMHUI, @ Takke B TEX Criyyasx, koraa
370 TpebyeTca BCreacTBUME 4Ype3MepHbIX BETPOBbIX HArpys3ok. YTOYHMTE MO KaTanoram
N3roTOBUTENEN TUMNbl 3EeMMSHbIX SKOPEN W UWX KOHCTPYKTUBHbIE [daHHble. BbibupanTte
obopyaoBaHue, NpUrogHoe s KOHKPETHbIX TPYHTOBbIX YCMOBWUWA, U UCMOMb3yeMbld MeToz
COOpPYXeHUS.

e) AapoHaeuz2ayuoHHble MapKepbl. B 3aBUCMMOCTM OT MECTOPACMOSNIOXKEHUS HA BO3AYLUHbIE
NWHWUM 3neKkTpornepeaayYn MoxeT TpeboBaTbCsi yCTaHOBKA MapKepoB, HaNpUMep B BUAE LLAPOB,
B COOTBETCTBMW C rocyJapCTBEHHbIMM CTaHAapTaMy MapKMPOBKM U OCBELLEHUSI NPENnATCTBUN.

4.7. NpoBopga

4.7.1.BbibvpaiiTe npoBoAa Ans BO3OYLUHbIX NIMHWIA Ha cTonGax C y4eTOM acreKkToB YCTaHOBKM,
3KCNyaTaumm n TexXHMYeckoro obcnyxmeanms. B ocobbix criydasx moryT notpeboBaTtbcsi npoBoaa
foonblwero pasvepa. Bo Bcex cnydasx Heobxogumo ybeauTbcs B TOM, YTO TUM U pasmep
NCronb3yeMbIX NPOBOAOB 0OGecneunmBaloT LOCTATOYHYK) MPOYHOCTE MPUMEHUTENBHO K ANUHAM
nposieTa 1 YCroBUSAM Harpy>eHus.

4.7.2.B ocobbix crnyyasx crnegyrowme nposoda MoryT ObiTb MPUroAHbIMK ANt UCMONb30BaHUS B
KayecTBe OCHOBHbIX NMPOBOAOB:

a) BO34yLWHbIA Kabenb, NpeacTaBnsaoLwmi co60n N30NIMPOBaHHBIN MEAHbIN UK antoMUHUEBbIN
NpPoBO4, CMOHTMPOBAHHbLIA B HEMETANNMYeCKOW WM MeTannn4yeckon o000MnoYke, KOTOPbLIN
noagepXkmnBaeTcsa C MOMOLLBK CTanbHOro kabens (Hecywero Tpoca), UCnosnb3yeTcsa B Tex
crniyyasix, Korga HeobXOAMMO  UCKIIOYMTb  OMAacCHOCTb, CBA3aHHYD C  BO3OENCTBMEM
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HEN3O0JIMPOBAHHbIX MNPOBOAOB, HanpuMep Aans BbICOKOHaAEXXHOM pa6OTbI B pa|7|0Hax Cc
MHTEHCUBHbIMW LLUTOPMaMWU;

b) cocTaBHble MaTepuanbl NPOBOAOB, HanpuMep cTanb C MeOHbIM MOKPbITUEM, CTanb C
anioMVHNEBBLIM MOKPbLITUEM, ranbBaHW3NPOBAHHAs cTanb WNM OGPOH3a, UCMONb3yTCA Ans
obecrneyeHmnst BbICOKOW MPOYHOCTU U CTOMKOCTU K KOPPO3UN.

PasHopoaHble npoBoaa

4.7.3.B Tex cnyyasx, korga HeoGXOAMMO MOACOeAMHUTL antMWHUEBbIE NPoBoAA K MEAHbIM, B
COOTBETCTBUM C YKa3aHUSIMWU W3roTOBUTENsl CrneayeT YCTaHOBUTb COOTBETCTBYHOLUME pasbeMb,
cneumanbHO NpeaHasHayYeHHble 1A TaKoro UCNoNb30BaHUS.

4.8. TpaHcdopmaTopbi
MoHTax TpaHcdopmaTopoB

4.8.1.YcTaHaBnmBainTe TpaHcgopmMaTopbl Ha cTonbax unu Ha ypoBHe 3emnu. B Tex cnyyasix, koraa
KOpNyc M3 NUCTOBOrO MeTanna He 3allMliaeT OT HeCaHKUMOHMPOBAHHOIO BMeLlaTenbCTBa, Ans
yCcTaHaBnMBaemblXx Ha 3emne OrokoB creayeT npedycmaTtpuBaTb orpaxaeHue. Cneayet
MCMonb30BaTb OETOHHYIO MM KUPMUYHYKO KOHCTPYKUMIO B TEX Cryyasix, korga HeGnaronpusitTHble
noroAHble YCNoBUA AenarT Takytlo YCTaHOBKY XKenaTenbHOW.

a) MoHmax Ha o0HoM cmonb6e. Npn MOHTaxe Ha OfHOM cTonbe orpaHuybTe pasmep
ogHoasHbIX Unn TpexdasHbix 610KOB B COOTBETCTBUM C YTBEPXKAEHHOWN MPaKTUKON.

b) Monmax Ha cmon6oeol nnamghopme. MoHTax Ha cTonboBon nnardopme
(KOHCTPYKUMST C UCMonb3oBaHMEM [AByX CTonboB) He cnegyeT MCNonb3oBaTtbh, 3a
NCKINOYEHMEM CriydaeB, Korga He siBNSTCS YAOBNEeTBOPUTENbHBIMU ApYyrine MeTodbl.
Ona ycraHoBok B 225 wnm 500 kBA MOHTMpyemble Ha ©OeTOHHOW nnute
TpaHcopMaTopbl, pasgerieHHble Ha OTCeKkW, MNPeacTaBnsalTCcs  xenaTenbHou
3KOHOMMYHOW anibTePHATMBOW YCTPOMCTBAM, MOHTMPYEMbIM Ha CTonbax.

c) MoHmax Ha 3emse. [pn MOHTaXe Ha 3eMne Ha 6eTOHHOM OCHOBaHUW He CyLLIeCTBYeT
OrpaHUYeHNss MNo MOLLUHOCTU B KunoBonbT-amnepax. OOblYHO 3allMlieHHble OT
HeCcaHKLMOHNPOBAHHOIO BMeLLaTeNbCTBa TpaHcopmaTopbl (knaccuduumpyemble Kak
ycTaHaBnMBaeMble Ha GETOHHOM NnuTe Groku, pa3aeneHHble Ha OTCEKN) He LOIMKHbI
npegnucbiBaTbCs Anga mowHocTen Boiwe 500 kBA.

MowHocTb

4.8.2.Bbibvpaiite TpaHcopMaTopbl CO CTaHOAPTHBIMW PACYETHBIMU 3HAYEHUSIMU MOLLIHOCTM B
KMMOBOSMbT-aMnepax W BXOOHOMO W BbIXOOHOMO HaMpsKEeHUs B KavyecTBe OAHOMA3HbIX WIU
TpexdasHbIX YCTPONCTB. [ni HEKOTOPbLIX YCTAHOBOK MOTYT ObiTb XenaTternbHbl TpaHcdopMaTopbl C
nepeknoyaTensamMmm BXO4HOMO HanpsXeHus anga Bolbopa Hanbonee NoAXOAsLIEro YpoBHSA BXOLHOMO
HanpsKeHus..

YcTaHOBKa B nomMmeLweHnmn

4.8.3.MacnsHble (BocnnameHsiolumecst) TpaHcOpMaTopbl He criedyeT YyCTaHaBnvMBaTb BHYTPU
NMOMELLEHNI, 3a MWCKIoYeHneM OyOoK, COOTBETCTBYHOLIMX TpeboBaHUSM MPUMEHVMMbIX HOPM B
OTHOLLUEHMW 3rekTpuyeckoro obopynoBaHusi. Takue Byakv cnegyeT npedycmaTpuBaTh TONBbKO B T€X
cry4asix, korga gpyrve Tunbl TpaHcOopMaTopOB SABNAITCS MEHee 3KOHOMUYHBIMU UK 3anpeLLeHbl K
yCTaHOBKE cOrnacHo ocobbiM coobpaxenusam. B Tex cnyyasix, korga Takaa Oygka He
npegycMaTpuBaeTcsi, BolbvpanTe Ans yCTaHOBKY BHYTPY MOMELLIEHWS TpaHCOpMaTopbl CeayoLLmx
TUMOB:

a)  C KMOKAM HarosiHMUTENeM C BbICOKOM TeMNnepaTypon BOCNIIaMEHEHS;
b) cyxow BeHTUNMpPYyeMbIN;

C) CyXOW repMeTUYHbIN;
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d) ©6e3onacHbIvi C anerasoBon N3oNALMEN.
ToKCUYHbIEe U30NMpPYIOLLME XXUAKOCTU

4.8.4.B TpaHchopmaTtopax He cneayeT ucnonb3oBaTb nonuxnopavderunst (MXO) vnu gpyrne
BbICOKOTOKCUYHbBIE M30MNUPYOLLIME XXMAOKOCTU. YTeuyka Wnu HenpaswunbHoe obpalleHne ¢ 3TMMu
XUMUKaTaMW B XOAe 3KCNyaTaumMOHHBIX MWCMbITAHWA MOXeT MpeacTaBnATb OMacHOCTb Ang
nepcoHana.

4.9. YcTpoicTBa pa3MblKaHUsA Lienu

NMnaBkue npeaoxpaHuTenun

4.9.1.Mocne onpegeneHns HeoGXOAUMbIX 3HAYEHWUI AOMYCTUMOWM Harpysku Mo TOKY, paspbiBHOM
CMOCOGHOCTN M BPEMSITOKOBbIX XapaKTEpPUCTVK NMaBfeHnst U pasmblkaHust criedyeT BblbpaTb Twm
NraBkUX NpPeaoxXpaHUTenen U3 Yncrna CrieayoLmx:

a) OTKpblTad nnaBkasi BCTaBkKa;

b) npemoxpaHuTEnb BLIXAOMNHOMO TMNA;

C) npegoxpaHuTerb, HAMOSTHEHHbI BOPHOW KNCIOTOW;

d) npegoxpaHuTEnb TOKOOrPaHWYMBAIOLLErO TUNa.
ABTOMaTH4eCKME BbIKIOYaTeNu

4.9.2.Cornacynte napameTpbl aBTOMATUYECKOrO BbIKMOYATENS C PEXUMOM OTKITHOYEHNSA HArpy3ku U1
C aBTOMATMYECKUMU BbIKIIOYATENSAMU U NABKMMU NPELOXPAHUTENSMU, YCTAHOBMEHHLIMW 0 1 Nocre
aBTOMATMYECKOrO BbIKMoYaTenNs.

ABTOMaTbLI NMOBTOPHOIro BKNO4YeHUA uenun

4.9.3./cnonb3oBaHne aBTOMaTOB MOBTOPHOMO BKHOYEHUS HE TOMbKO AN Harpy3oK BO3A4YLUHbIX
NMHWIA  MOXeT Bbi3BaTb NpoOnemMbl, CBsI3aHHbleE C 3aMblkaHMEM Ha 3emMnk ¢ 6onblmm
conpoTtueneHmemM. B cnyyae ecnu wucnonb3yetcs aBToOMaT MOBTOPHOrO BKMIOYEHUS LENW,
paccmoTpuTe TpeboBaHUA K HageXHOCTM U HEMpepbIBHOCTM paboTbl. ABTOMAaTbl MOBTOPHOrO
BKIMOYEHNSA MOTYT COCTOSITb M3 aBTOMATUYECKOTO BbIKMOYATENS CETU UM HECKOSbKUX YCTPOWCTB
nepekntoyeHnst. ABToMaTbl MOBTOPHOO BKIOYEHNS paboTaoT TakuM obpa3oMm, YTO OTkasasLuas Lenb
MOXET OTK/I0YaTbCH, a 3aTeM NIMbo MrHOBEHHO, NMMBO C NpegHaMepeHHON BPEMEHHOW 3a4epKKOW
BKMOYaTbCsl MOBTOPHO. MoXeT Mcnonb3oBaTbCs A0 TPEX MOBTOPHBLIX BKAKOYEHUA C pasfvYHbIMU
BPEMEHHbIMM MHTEpPBanamu. ABTOmMaTbl MOBTOPHOrO BKIHOYEHMS OOSMKHbI ObITb COrnacoBaHbl C
npegoxpaHnTensiMM UM aBTOMaTUYECKUMUN BbIKIIOYATENSAMM B TOW XE Lienu.

BbiknrovyaTtenu

4.9.4./icnonb3yiTe BblKNOYaTENN ANS NOKanu3auunm AedeKTHbIX Y4YacTKOB BO3QYLUHbLIX WIK
Noa3eMHbIX Lienen 1 BbINONHEHNA paboT ¢ 06eCToOUHEHHON Lenbto. BeibrpanTe BhbiknovaTenb OgHOro
13 crieqyoLwmx OCHOBHbIX TUIMOB:

a) PazbeduHumenu. Vicnonb3ynte pasbeauHUTENn TONbKO ANSA pa3MblkaHUS Lenewn, KoTopble
He HeCyT CYLLECTBEHHOW Harpysku. BoibupanTte npuMeHMMbIA TUM B 3@aBUCUMOCTUN OT BaXKHOCTU
uenun, Harpysku, HanpsbkeHus W pexuma oTkasa uenun. KMmerowmecs Tunbl BKAOYaOT
dhapcopoBble pasmbikatoLme nraBkue npegoxpaHnTeny, NpoCcTble Uy NNaBkne O4HOMOMKOCHbIE
BO34YyLHbIE pas3beauHUTENM W NNaBkMe MNpedoXpaHuTeNu pasnuyHbix BuaoB. B kavecTtse
pasbegnHUTENEN MOryT Takke MCNONb30BaTbCSA pa3MblkatoLLme NepeknoyaTeni 1 BolknovaTenm
C pPOroBbIiM Pa3psAAHMNKOM.

b) Bbiknroyamenu Haepy3ku. Bbiknoyatenn Harpyskm cHabxalTca — ycTpoucTBamu
OTKIMOYEHUS, CMOCOOHBLIMU BLINOSHATL OTKIOYEHME Lienen nog Harpy3kor. B Hanmumm nmetotcs
nnaekve NpegoxpaHuTenu, CriykallmMe B KayecTBe BbIKMOYaTENEn Harpysku, U npepbiBaTenu
Harpysku. BakyyMHble BbIkItoudaTenu Takke o6ecneynsaroT BO3MOXHOCTb OTKIMHOUYEHUS HArpy 3Ky,
oOHAKO ANs  TakMx BbIKMOYaTene Moryt notpeboBaTbCs  yCTPOMCTBA  3aWwmThbl  OT
nepeHanpsKeHN ¢ Lenbio KOMMeHcaumMm NepexogHoro npouecca.
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4.9.5.YcTponctea pasmblkaHus LEenu OOIMKHbl OblTb CbeMHbIMU, YTOObI MX MOXHO Obino GbICTPO
3aMeHuTb B Criyyae oTkasa.

4.10. MonHuesawmTa

4.10.1. Ons onpegeneHus TpeboBaHWM K MOMHME3aAlLUMTE  PacCMOTPUTE  BO3MOXHOCTb
NCMNONb30BaHMUA  MOSHWE3ALLUMTHOTO TpOCa, OTKPbITbIX UMW CTPENAWNX  PaspsaHUKOB U
rpO303aLlUmUTHBIX Pa3psgHMKOB (MONHMEOTBOAOB) pacnpedenutensHoro Tuna (B COOTBETCTBUM C
TpeboBaHnamMn «[lMpaBun yCTPOWCTB 3NMEKTPOyCTaHOBOK)». CnegyeT Takke yduTbiBaTb MOrOAHbIE
dakTopbl. 3awmTa OT HaBeAeHHbIX MOMHUEN UMMYIBLCOB HANPSPKEHNS MOXKET OKa3aTbCA U3MULLHEN B
panoHax, rge rposbl SIBNSIOTCA peakum sieneHneM. Bblbupanite Hagnexawui MOMnHWeoTBoq B
3aBMCUMOCTU OT BbIGPAHHOrO OCHOBHOMO UMMYbCHOTO YPOBHSA MPOYHOCTU U30MSALMK, B COOTBETCTBUM
C KOTOPbIM JOIPKHA ObITh BbIMNOMHEHA LiEnNb.

4.10.2. YpoBeHb rpo30BOI aKTUBHOCTWN OMUCHLIBAET akTUBHOCTb MOJSIHAM M rPOMa B J@HHOM paioHe.
OH onpepenseTcs Kak KONMYecTBO AHEW B roAy, B KOTOPbIE MOXET ObITb CrbILLEH rPOM. OTO YMCIO B
HEKOTOPbIX parioHaxX MOXET CyLLEeCTBEHHO pa3nuyaTbCsi OT roda K rogy, N03TOMY YPOBEHb rPO30BOM
aKTMBHOCTW pPacCYMTbLIBAETCS Kak 4ONrocpoYHasa cpeaHss BenuumHa. B paioHax ymepeHHoro nosica
3Ta BenuumHa coctaenseT ot 10 go 30; B ahprkaHCKOM TONMMYECKOM fecy OHa MOXET NpeBbIaTh
180. NogoBoe KONMYECTBO YAAPOB MOJTHUK, MPUXOLALIMXCS HA OAMH KBaZpaTHbIA KUNOMETP 3eMin
(Ng) moxeT BbITb paccumMTaHoO 4S5 PErMOHOB YMEPEHHOIO Mosica no criegyoLlen gopmyre:

Ng = 0,04 T4 %,
rae Tq - ypOBEHb FPO30BOW aKTUBHOCTM.

Ha npaktnke ypoBeHb rpO30BOW aKTUBHOCTU WUCNONb3yeTcs AMs YCTaHOBMEHMSI CTaHOApTOB
6e30nNacHOro NPOEKTUPOBAHUSA JIEKTPUYECKUX CUCTEM B COOPYXKEHUAX, COEOMHEHHbIX C MECTHOM
ANEKTPNYECKOWN CETHIO.

4.10.3. Yem Gonblue ygapoB MOMHWIA NPOUCXOANT B TEYEHME roda, TEM Bbille PUCK MOpPaXKeHUs
CBETOTEXHUYECKMX CPEACTB B KOHTPONIMPYEMOW 30HE: Ha HXKenpuBegeHHOM PUCYHKe MoKa3aHa kapTa
MUPa C HANOXEHHbIMU NINHUAMW TPO30BOW aKTUBHOCTY (T. €. NIMHNSAMMU, 0603HaYaoLWUMN TeppUTOpUM
C OAMHAKOBbIM KONMYECTBOM PO30BbLIX OHEN B rody). bonee TOYHOM KapTOW KaXk4ow 30Hbl JOSMKHO
pacnonaratb COOTBETCTBYHOLLEE rocyaapCTBEHHOE MeTeoposiormieckoe BeAoOMCTBO. MiMetoTcs Takke
KapTbl, MOKa3blBatoLLMe MIIOTHOCTb YAApPOB MOSHMU, NN KONMYECTBO YAapOB MOSTHUM Ha KBaapaTHbIN
KnnomeTp B rog (cm. puc. 4-2).

Puc. 4-2. JInH1M rpo3oBoOM aKTUBHOCTM.
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4.11. A30onAALNOHHbIe pacCTOAHUSA

4.11.1. npeﬂyCMOTpl/lTe HeOGXODMMbIe ropn3oHTalibHblE N BEPTUKAlIbHbIE PACCTOAHUA OT COCEeAHUX
Cbl/l3|/|‘-IeCKI/IX 00BbeKTOB, TakuxX Kak 30aHnA, COOpPYXeHnUda W [Opyrue J3nekTtpuyeckne JrunHunM, B
COOTBETCTBUU C NOJIOXKEHNAMUN NPUMEHUMbBIX HOPM ©e3onacHocTn Ona 3NeKTpnu4ecKkoro
060pyﬂ,OBaHl/IFI. npeﬂyCMOTpMTe BO3MOXHOCTb HenpeaBnaeHHbIX rnomMex, TaknxX KakK CliOMaHHble
ctonbbl, cromaHHble nonepeYvnHbl “" 060pBaHHbIe nposoga ceTu. npe):l,yCMOTpI/lTe paccToAaHnA,
H606XOD,I/1MbIe B CBA3M C MHoroueneBbiM COBMECTHbIM MCMOJIb30OBaHNEM cton6os. OGpaTI/ITer K
npasunnam GesonacHocTn Ona 3neKTpn4ecKkoro O60pyﬂ,OBaHI/IFI 3a I/IHCbOpMaLl,I/IeVI OTHOCUTEJTIbHO
©e3onacHbIX paCCTOFIHI/II7I AnAa 30Hbl NogbeémMa Ha BbICOTY, COBMECTHOINO MUCNONb30BaHNA U 3alUUTbI
nMTaroLWLnX NpoBOAOB.

4.12.3azemneHue

4.12.1. [Ons nony4yeHusi MHgoOpMauUMM O 3a3eMIEHUM CUCTEM pacnpepenieHns no Bo3AyLUHbIM
NNHNAM UCMOSb3yNTe NPUMEHNMbIE HOPMbI 6e30nacHOCTU ANd anekTpudeckoro obopyaosaHus (B
COOTBETCTBMM C TpeboBaHuAMKU «[1paBun yCTPOMCTB 3NEKTPOYCTaHOBOK)». B uenax 6esonacHocTu
npegycMmoTpuTe 3a3eMsieHne 4ns Bcero 06opynoBaHus U COOPYXKEHUI, CBA3aHHbIX C 3NEKTPUYECKUMI
cuctemamu, ANd npeaoTBpalleHus yaapa OT  CTaTUYeCKMX U AMHAMUYECKUX  HanpshKeHW.
MakcnmanbHoe COnMpoTUBMEHME 3a3EMSIEHUS HEe AOSMKHO MpeBbllaTb BESIYMH, OFOBOPEHHbLIX B
NPUMEHNMbIX HOpMax Ge3onacHOCTM ONns anekTpudeckoro obopygosaHus. PaccmoTpute MCTOYHUK
3NEKTPMYECKOrO NUTaHUS, MOLLHOCTb, BENTMUMHY TOKa NOBPEXAEHUS U METOZ, 3a3EMSIEHNS CUCTEMbI C
TOYKM 3PEHUS UX BIIUSIHUSA HA 9TO CONPOTUBIIEHUE.

3aszemnsiowme CTePXKHU

4.12.2. 3azemnsioLime CTepXKHU MOryT UCNoSb30BaTbCs NMB0 No ogHoMy, 6o B BMAE CBSA3KM. [ns
3P PEeKTUBHON N NOCTOSIHHOW YCTAHOBKM 3abuBanTe 3a3eMsolmMe CTEMKHU OO YPOBHSA FPYHTOBOW
BoAbl. [pymnTe Mepbl AN NpeaoTBpaLLEHUS KOPPO3uK NyTEM Haanexallero Bblbopa MeTansos unm
3a cYyeT KaToAHOW 3awWwmThl. B Tex cnyyasx, korga rpyHToBasi Boga He MOXeT OblTb AOCTUrHYTa, AN
ynyyeHus, npu HeobxoaMMOCTW, NPOBOAMMOCTM MOYBbI MOTYT OblTb MCMONb30BaHblI XMMUKAThI,
Hanpumep cepHokucnbi MarHun  (MgSO.) unu cepHokucnas megb (CuSO.). Warotosutenu
3a3eMNALWNX CTEPXKHEN MOTYT NPeAoCcTaBUTb AaHHbIE O Takon obpaboTke. MNMpegycMoTpuTe ycnosus
ANA yooBHOro BbIMOSTHEHUS TEXHUYECKOro 0BCNYXMBaHUA U NEPUOaNYECcKMX UcnbliTaHuin. HecmoTtps
Ha To, 4YTO 6onee rnybokasi 3abmBka 3a3eMNALLMX CTEPXKHEN (CEKLIMOHHOIO TMNa) MOXeT ObITb 6onee
3(pPEKTUBHOM MO CPABHEHMIO C MHOXECTBEHHBLIMU CTEPXKHAMMU, BO MHOTUX CRy4asx pasnunyms noYBbI
N BO3MOXHOE HanuyMe KOPEHHOW nopoAbl MOryT caernaTb WCMoNb30BaHWe OOMONHUTESbHBLIX
CTepXXHEeN MeHee JOPOroCTOALLNM.

CeTb 3a3emneHuns

4.12.3. TponoxeHHasi B 3eMne ceTb NPOBOAOB 3a3eMrieHus obecneunt adpdekTmBHoe GeszonacHoe
3a3eMfieHMe B MIIOXOM FPYHTE U UCKITIOYMT Bonblune rpagneHTbl HanpshkeHUst Ha NOACTaHUMAX Ang
3MIEKTPMYECKOA CEeTU aspogpoma, MOACOEANHEHHOM K WMCTOYHUKY 3rekTpocHabxeHus. Yacto
NCNonb3yTca a4enkn paamepom oT 3 go 3,5 M, 1 06bIMHO C NMOMOLLIBIO TaKMX UHTEPBANOB MOXHO
ynpaBnsTb rpagneHTaMmm NoBEPXHOCTHOMO HaMNpPsKeHWsl, HECMOTPS Ha TO YTO COMPOTUBIIEHME 3EMNN
MOXeT OblTb OTHOCUTENBbHO BbICOKUM.

CoeaviHeHne ¢ BOJONPOBOAOM

4.12.4. /cnonb3oBaHne BOOONPOBOAHbLIX TPYO ANs 3a3eMMeHNsi He PEKOMEHAYETCS MO CrieAyHLLIMM
npUYnHaM:

a) aneKTpuyeckre xapakTepucTkv Tpyb He onpeaeneHbl YeTKo;
b) yTeukun Toka MOryT BbI3BaTb KOPPO3UIO TPYO;

c) Tpy6a moxeT 6bITb MOAMdULUMpPOBaHa Npu ByayLeM MOHTaXe U TEXHUYECKOM OBCYXMBaHNN
CUCTEMbI BOOOCHAOXKEHMWS!, BKIOYAIOLWLIEM YCTAHOBKY HEMETANIMYECKUX CEKUMA TpyD, KaToaHOWM
3aLWNTBI U N30NUPYHOLLIMX MYdT.
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KombuHauua meTonoB 3a3eMneHuns

4.12.5. B Texcnyyasix, Korga cCornpoTUBIEHME 3eMIN B CyLLIECTBYIOLLIEN CUCTEME SIBNSIETCS BLICOKUM,
AN BHECEHUS YYYLLEHWUIA MOTYT 06 beANHATLCS ABa U Goree YNoMsIHYTbIX Bbllle MeTOAO0B.

CoeagnHeHue c 3emnen

4.12.6. [lNpoBoga, npoxoasiume OT 3alUMTHbIX YCTPOWMCTB (Hanmpumep, OT pa3psaHUKOB, Konel
BblpaBHMBAHWS pacnpeferieHnst HanpspkeHusl, BbITANKMBaOWMX WNW - 3aWUTHBIX  TPyOOK 1
orpaHu4MTENeN NnepeHanpsiKeHNs) Ha 3eMro AOMKHbI ObITb NPAMBIMU 1 KOPOTKMMM, HACKOSLKO 3TO
BO3MOXXHO. B Tex crnyyasix, korga Heob6xoammbl N3rnbbl, OHW JOIMKHBI ObITb GoNbLLIOrO paguyca, YTobbl
o6GecneynTb N0 BO3MOXHOCTM HU3KOE 3HaYEHME BONHOBOMO CONPOTUBMEHUS.

BosgyLwHbie npoBoaa 3a3emrneHus

4.12.7. B Tex cnydasix, Korga ANS 3alUTbl 3MEKTPUYECKUX NIMHUIA WUCMONb3YOTCA BO3AYLUHbIE
NpoBOAa 3a3eMIeHUsl, CoeJUHEHME C 3eMnen cnegyeT NpeaycMoTPETb Y OCHOBAHMSA KaXKaoro ctonoa;
Npy 9TOM BO3AYLLHbIA NPOBOA 3a3eMSIEHNSI COEOUHAETCH C NETNEN U3 MPOBOLOB UMK C 3a3eMNsoLEN
NacTUHOW, UMK C 3abUTbIM CTEPXKHEM, B 3aBUCMMOCTU OT CYLLECTBYHOLUMX TPYHTOBbLIX YCIOBUMN.
Mcrnonb3oBaHMe MOHTaXxa HakpyTKOM UMK HaknagHbIX NnacTuH ctonba AonycKaeTcst TONbKO B 30HAX
C OYEeHb HU3KMM yOeNbHbIM CONPOTUBIEHMEM 3EMIN.

M3mepeHue conpoTUBNEHUA 3eMMnu
4.12.8. CyuwecTByeT ABa MeTOAa U3MEPEHNSI CONPOTUBMNEHUS 3EMITU:

a) Memod mpex anekmpodoe. [lpyn MeToge Tpex aneKTPoAOB MCMONb3ylTca [ABa
ncnbiTaTenbHbIX 3nekTpoda ANS U3MEepeHuUst CONPOTUBMEHUS TPETbLEro 3rekTpoda - TOYKU
3a3emneHus. MIMetoTca B HanMyunm aBTOHOMHbIV UICTOYHWUK NEPEMEHHOMO TOKa 1 paboTarowwmin ot
aKKyMYNSITOpHbIX GaTtapen MCTOYHUK BUbBpauun, obecneymnBaoLmnin HENOCPEeACTBEHHOE CHATUE
noKasaHWui.

b) Memod nadeHusi HanpsikeHusi. MeTon nageHUss HanpsikeHWs npegycmatpusaeT
Mcnonb3oBaHMe He3a3eMIIEHHOro UCTOYHMKA NePEMEHHOrO ToKa, KOTOPbIN BblAaeT namepsieMbli
TOK Ha 3eMnto. CHsITble NOKa3aHUsi HAaNPSPKEHUSI COEANHEHWS C AONOMHUTENbHBIM 3a3eMIIEHNEM
No3BONSOT UCNONb30oBaTh 3akoH OMa Ans onpeaeneHns CoNnpPOTUBIEHUS 3EMITN.

4.13.Moa3emHble pacnpepenuTenbHble CUCTEMbI

4.13.1. B onpepgeneHHbIXx 30Hax Ha aspogpomax M BOMM3M aspoApOMOB CETU pacnpeaeneHus
OCHOBHOMO MUTaHUS OOMKHbI yCTaHaBnmMBaTbCA Mog 3emnen. HecmoTpsi Ha TO, YTO NOA3EMHbIE
YCT@HOBKM CTOAT [OPOXE, YeM BO3QylUHble CUCTEeMbl, Npobnembl pagvonoMex u 6nmM3ocTb
CBETOTEXHMYECKOro 0OOpYAOBaHMA K 30HaM Onepauuin BO3AYLIHbIX CYAOB 4acto TpebytoT
NCNONb30BaHMA MOA3EMHbIX CUCTEM pacnpefeneHuss mutanms. [logsemHble  cetm  MoryT
yCTaHaBNMBaTbCsi METOAOM MPSIMOrO 3arI0KEHNUS UMM METOOOM BTAMMBaHMA Kabenem B KaHanbl.
MpsiMoe 3anoxeHue pacnpenenuTenbHbiX ceTen OObIYHO SIBMSETCA MEHee AOPOroCTOSUM, YeM
yCTaHOBKa B kaHanax (MeTogoM BTArMBaHWUS), HO U3-3a XyALUEN 3almnTbl NPAMOE 3arnoXeHne 00bIMHO
NCNonNb3yeTcst TONbKO Ans HeGONbLUMX HAarpy30K, Korga TpeboBaHUS K HA4EXHOCTU CHUXKEHbI. Kabenu
NPSIMOrO  3aNIOXKEHVUS1  CPeOHero  HamnpsbkeHUst  OOMkHbl — obecneuvBaTbCs  MeTanMyecknum
GPOHUPYIOLLIMM MOKPBLITUEM MM SKPAHOM AN 3aLUMThl OT MEXaHWYECKOro noBpexaeHus. B cryyasx,
Kora BaykHa CTOMKOCTb K KOPpO3un, aJisi GpoHMpOBaHHLIX kabenen MoxeT notTpeboBaTbcs 060n04Ka
13 NacTMacchbl UM CUHTETUYECKOTO Kayvyka noBepx 6poHu. [oa3eMHble pacnpeaenuTenbHbIe CeTH,
ncrnonb3yemble AOnNs a3pOAPOMHBIX CBETOTEXHUYECKMX CPEACTB, YCTaHaBNMMBAKOTCA METOAO0M
BTArMBAHMS.

4.13.2. TMoppo6Hble cBeaeHuss 06 yCcTaHOBKE NMOA3EMHbLIX CUCTEM pacnpefeneHvst nuTaHusa Ans
060pyaoBaHMs BU3yarbHbIX CPEACTB NPUMBOASTCS B rnase 13, a xapaKTepUCTUKL kabenen, NpuroaHbIxX
AN NoA3eMHbIX KOMMYHUKaLMIA, coaepxaTcs B rnaBe 14 HacTosILLero JoKyMeHTa.
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5. Nmaea 5. Bugbl anekrpunyeckux ueneun

B Hactoswen rnaBe paccMaTpuBalOTCA CXEMbl, MNPUMEHWMblE K OOblYHOMY CBETOBOMY
o60pyaoBaHMio, MCNONb3yoLEMY NaMrbl HAKaNMBaHUS. 3TU CXeMbl MOTYT OTNMYATLCS ANs CBETOBOIO
obopyaoBaHus, ucnonb3ytowero cesetoaMogHyto (LED) TexHonormio (cM. rmasy 12 HacToswiero
OOKYMeHTa).

5.1. dnekTpuuyeckue xapakTepUCTUKU

[na anekTponutaHua aspoapOMHbIX CBETOTEXHUYECKUX CPeACTB MOYTM Bcerga WUCnonb3yeTcs
nepemeHHbln Tok (AC) yacTtotor ot 50 o 60 Ny. [Ing cBeTOTEXHNYECKNX YCTaHOBOK MCMOMb3YHOTCA Kak
nocnegosaTenbHble, Tak U NapanneneHble Luenu. Ha kpynHbix aspogpomax ¢ Bl GonbLuon onvHel n
fonbwmnm konmdecteom Pl cuctema cBeTOTEXHMYECKOrOo 060py0BaHUSA OCHOBLIBAETCS [MaBHbLIM
obpasom Ha nocregosBaTtenbHbIX Lenax. Ha Hebonblumx aspoapomMax ¢ kopoTkumu BII yctaHoBka
MOXET OblTb OCHOBaHa Ha napannenbHbIX Lensax. [NapannenbHble Lenu Takke MUCronb3yTca Ans
Berywmx npobneckoBbIX OrHEN CUCTEM OrHEW MPUBIKEHUSA, XOTS TakMe OrHM nNpyv HeoBXxo4MMOCTU
MOTyT nofny4YaTb MUTaHME U3 MocrnefoBaTenbHOM LEennu ¢ MCMoNb30BaHMEM  afanTepoB
npeobpasoBaHus. Takme cpeacTsa, Kak NPOXEKTOPbl OCBELLEHNS] NEPPOHOB U 3arpaguTeribHbIe OrHN,
B OCHOBHOM MCMOSMb3YIOT napannenbHble Lenu.

5.2. MocnepoBaTenbHbIe Lenu

5.2.1.0nemeHTbl NocnegoBaTeNbHbIX LIENen COeAMHSATCA OOAMH 3a OPYIUM, U MO KaXXOOMY M3 HUX
nNpoxoauT oanHakoBbIn TOK. Llenb npeactaenseT cobor ogHy HENPEpPbIBHYIO NET0, HAYMHAKOLLYHCS
N 3aKaHYMBaIOLLYHOCS HA BbIXOAHbIX 3aXnmax ctabmnmsaTopa NOCTOSAHHOIO TOKa.

5.2.2.B cnyyae napannenbHOn Lenv n MKCMPOBaAHHOIO BXOL4HOMO HanNpsiXeHus TOK B Lenu OyaeT
N3MEHATbCA B 3aBMCMMOCTW OT NOACOEeAMHEHHOW Harpyskn. OgHako ctabununsaTtopbl MOCTOSIHHOIO
TOKa nocrnegoBaTesibHOW Lenu obecnevnBaldoT HEM3MEHHOCTb €ro 3Ha4YeHUs BHe 3aBUCUMOCTU OT
HarpyskM Ha uenb. Takum obpa3om, Kak B OSIMHHOW, Tak M B KOPOTKOW uenn obecneunBaeTcs
OOWHAKOBOE 3Ha4YeHWe TOoKa, KOTOPOe COXpaHseTCs Aaxe B Cryyae Bblxoga U3 CTPOSi HEKOTOPbIX
namn. KopoTkoe 3aMblkaHWe Ha Bbixode cTabunmsaTopa MOCTOAHHOIO TOKAa COOTBETCTBYET PEXUMY
pabotbl 6e3 Harpysks, a pasMmblkaHue uenu - neperpyske. B npocton HenocpeacTBEHHO
MOAKIMIOYEHHOW nocneaoBaTenbHON Leny OTKa3 Nnamrbl NPpUBOAUT K pa3MblKaHWUIO Lenu, no3Tomy
HeobxooumMo obGecneunTb YCTaHOBKY TpaHcdopmaTtopa Ha3eMHbIX aspoapoMHbix orHer (AGL) B
KayecTBe anemMeHTa KOHCTPYKUMM Lenu ons nogaepXaHus LenoCTHOCTU Lenu npu oTkase famnbl.
Ecnn ans nutaHuMs HeCKONbKUX eOuHUL CBETOTEXHUYECKOro obopyaoBaHMs MCMonb3yeTcd OauH
TpaHcdopMaTop, Kak nokasaHo Ha pUC. 5-1, ero KOHCTPYKUMST BKIHOYAET LWYHTUPYHOLLEE YCTPOWCTBO
ans obecnevyeHns LEnoCTHOCTM Ha BTOPUYHOM OOMOTKE.

JazemneHue oSopYI0BAHWA WK

oEs H HE MoK Hhl
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Puc. 5-1. NocnepoBaTtenbHas Uenb CBETOTEXHUYECKOro o60pyaoBaHus.
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FlpeumymeCTBa nocrnegoBaTesibHbIX Lienel CBeTOTEXHUYECKOro OGOpynOBaHVIiI

5.2.3.HeKOTOprMI/I n3 npenmMmyulecTts nocneagoBaTesibHbIX Luenen ansa aspoapoMHOro
CBETOTEXHNYECKOIro O60pyﬂ,OBaHI/I$l ABNAKOTCA cneayowme:

a) BCe namnbl pa60Ta+0T npn oaMHakoBOM 3Ha4Y€HUN TOKa N NMO3TOMY C OOWNHAaKOBOW CUION CBETA;

b) BO BCEW LenNn MOXeT WCMonb30BaTbCsA kabenb c OAHMM TNMPOBOAHUKOM, KOTOprl7I nMeet
OANHAaKOBbLIN pasMep n oanHakoBoe A0MNMyCTUMoe 3Ha4YeHne HanpaxXeHud no n3ondaunin;

C) BO3MOXHO yrnpaslieHne CUINON CBEeTa OrHewn B LLINPOKOM Anana3oHe;

d) B ntoBon 13 Toyek Lenu MOXET NPOU3ONTU OOHO 3aMblKaHME Ha 3eMIH0, KOTOPOE HE OKaXeT
BO34eNCTBMSA Ha paboTy orHew;

€) namnbl, MuCMosnb3yemble B MocneaoBaTeslbHbIX UensaX, SBMASITCA CUNbHOTOYHbIMU U
HM3KOBONbTHbIMK. K npumepy, B nocago4Hom orHe Bl moxeT ncnonb3oBaTbcA namna Ha 6,6 A
n 12 B. Hu3koe HanpsikeHWe Mno3BONSIET MCMONb30BaTb KOMMAKTHYH HUTb Hakamna, koTopas
OENCTBYET KaK TOYEYHbI WMCTOMHUMK W COAENCTBYET 3pUTENbHOMY KOHTPOMO 3a CcueT
O OKYCUPOBKY;

f) nocnepoBaTenbHble Leny 6onblue NOAXOAAT A4S NepeMEXEHMS.
HepocTtaTkn nocnepoBaTenbHbIX LieNen CBETOTEXHMYECKOro o6opyaoBaHus

5.2.4.0CHOBHbIMM  HegocCTaTKaMy MocnefoBaTenbHbIX LEnen npuv WX  MCNonb3oBaHUM  Ons
CBETOTEXHMYECKOro 060pya0oBaHUS ABNSIOTCA Criegyowme:

a) BbICOKME 3aTpaThbl HA MOHTaXHbIe PaboTbl, K KOTOPLIM 4OGABNATCA 3HAYMTENBHBIE 3aTPaTHI,
cBsi3aHHble CO cTabunmaaTopaMm NOCTOSIHHOMO ToKa U TpaHcopmaTopamu AGL;

b) o6pbiB Lenu B NoboN ToUke NEPBUYHON CTOPOHBI LIEMW BIBOAUT U3 CTPOS BCHO LIEMb U MOXET
BbI3BaTb NOBPEXAEHNE M30NauMmn kabensa unu ctabmnmsaTopa NOCTOSTHHOIO TOKa;

C) NOWCK MECT 0TKa30B, 0COBEHHO CBA3AHHbLIX C 0OPLIBOM LENN, MOXET ObITb CIIOXHbIM.
5.3. MapannenbHble (MHOro3BeHHbIE) Lenu

5.3.1./cnonb3oBaHne napannenbHbiX (MHOrO3BEHHbIX) Liene Ansi Ha3eMHbIX a3poHaBUraLMOHHbIX
OrHel Ha KpyMnHbIX aspoapoMax U/Uim B CNOXHbIX CBETOTEXHUYECKMX CUCTeMax He pekoMeHayeTcs
no crneayoLwyM npuyinHam:

a)ansa napannenbHbiX Uenen O0OblMHO TpebyeTcst 3HauuTenbHO Gonee agoporocrosiuwas
npoknagka kabenemn, 4eM Ansi BICOKOBOMbTHbIX NMOCNEeA0BaTENbHbIX LiENew;

b) TpyaHo obecneunTb TOUHYHO 6anaHCUMPOBKY CUilbl CBETA A1 BCEX OrHEN CXEMBbI;

C) MaccoBoe neperopaHne namn B LUENU 3HauuTenbHO Gornee BEPOSTHO B CBA3M C
HEeCMNOCOBHOCTBI0 CTaHAAPTHBLIX CTAabMIN3aTOPOB HAMPSPKEHUS KOHTPONMPOBATL OYEHb ObICTPbIE
koneGaHnsi HaNPSHKEHUSI CO CTOPOHbI UCTOYHMKA MUTAHMS.

5.3.2.V/Icnonb3oBaHre napannenbHon Lenm MoXeT ObiTb LieniecoobpasHo B HEGOMbLUNX asponopTax,
roe TeXHUYeckoe OOCNyXMBAHME OCYLLECTBMSIETCSA SMEKTPOTEXHMKAaMM M3 MECTHOTO HaceneHus,
KOTOpbIE MOIYT HE UMETb CneumnanbHON NoAroTOBKM AN paboTkl ¢ NocneaoBaTebHbIMA LENSAMN.

5.3.3.C yyeToM 3TX cooBpaXKeHU napannenbHbIe LENW XernaTenbHO UCTMOoNb30BaTh B TEX CNy4asXx,
Korga B uLenu mmeeTcss HebonbLloe KONMMYeCcTBO OrHer M TovHas GanaHcupoBKa curbl cBeTa He
SIBMISIETCA KPUTUYECKN BaXKHOW, Kak, Hanpumep, Ansi kopoTkux P[L. HeGonblive aspogpombl C
kopotkumun Bl v PO MoryT wmcnonb3oBaTb napanrenbHble uenn Ansg CBeTOTEXHUYECKOro
obopyaoBaHus.

BnusHue oTtkasoB

5.3.4.B napannernbHbIX Lensix OrH1 NOACOEAMHEHbI K cUCTEMEe naparnenbHo; neperopaHne namnmol,
BbI3blBaloLLiee 0OPbLIB LIENW, HE OKa3biBAeT CEPbE3HOrO BO3AENCTBUS Ha BCIO CUCTEMY OrHel, ogHako
KOPOTKOE 3aMblkaHuWe Lenu npueedeT K rneperpyske v B 3aBUMCUMOCTM OT TOrO, Kakoe 3aluTHoe
YCTPOMCTBO cpaboTaeT (NnaBkuii NpeaoXpaHUTErb UM aBTOMATUYECKUIA BbIKITOYaTENb), MOXET
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NPUBECTU K BbIXOOY CUCTEMbl OrHEW U3 cTposi. B mocnegoBaTtenbHOW LienM KOPOTKOe 3aMblkaHue,
HaobopOT, He MPUBOAMT K Neperpyske.

XapaKTepMCTMKM HanpsaxeHus

5.3.5.50NbLUMHCTBO OrHEN nNapannenbHoOro Tuna npeaHasHayYeHbl AN UCNOoNb30BaHMA NPU HU3KOM
HanpsbkeHun (meHee 300 B), n, ecnn nutatowme kabenun HecyT 6onee BbICOKOE HanpsbkeHue, MoryT
NCNonb30BaThCH MOHWXKAIOLWMEe TpaHchopMaTopbl A5 MUHUMU3aLMKN NageHNsT HanpsbKeHUs Ha My Ty
oT Byakun anekTpoobopyaoBaHNs 40 LeHTpa Harpy3ku. SNEKTponuTaHue orHerm MOXeT noaaBaTbCs OT
€0VHON uenu, NOAKMOYEHHON MeXay HENTPanblo N NMMHENHBIM HanpshKeHWEM UIK NepekriovYaemon
MeXay HENTPanbto N NMHENHBIM HanpshkeHWeM B 3- nnu 4-npoBoAHOM pacnpeaenmuTenisHon cucTeme.
YnpasneHve curon ceeta orHen obbl4HO OCYLLECTBMSIETCHA C UCMONb30BaHNEM TpaHC(OpMaToOpOoB C
OTBETBMEHUAMMN.

FlpeumymeCTBa napannenbHbIX uenen cBeTOTeXHUYECKOro 060pyAOBaHM’iI

5.3.6.K HekoTOpbIM U3 NpeMMyLlecTB napannenbHbiXx uener (cMm. puc. 5-2) aspoapOMHOro
CBETOTEXHNYEeCKOro 060pyaoBaHUSA OTHOCATCA crneaytoLume:

a) bonee HM3Kas CTOMMOCTb MOHTaXa, 0COOEHHO B TeX criyyasix, korga HeT HeobxoaMMocTh B
PErynMpoBaHuM HanpsiKeHUs U yrNpaBrieHUM CUIToN cBeTa OrHel;

b) 6onee ahekTMBHOE NCMONBL30BAHNE ANIEKTPOSHEPTUM;

C) NEerkocTb YANMMHEHUS UM YKOpavMBaHWs CYLLECTBYHOLLEN LiENMK;

d) BOMbLUNMHCTBO NOAEN NyYLLEe 3HaKOMO C AaHHbIM BUOOM Lenen;

e) bonee nerkoe obHapyxeHne noBpexaeHun kabenemn, ocobeHHO 06pPbIBOB;

f) pasmblkaHue Uenu He 0b6a3aTenbHO NPUBOAMUT K BbIXOAY M3 CTPOS BCEW LiENW.
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Pacnpegenutenssasn nadens pacnpenensHne

Puc. 5-2. NapannenbHasn uenb.
HepocTtaTku napannenbHbIX Lenen CBeTOTEXHMYECKOro o6opyaoBaHus
5.3.7.K HekoTopbiM M3 OCHOBHbIX HEAOCTATKOB MNapannesnbHblX Lene aspoapOMHOro

CBETOTEXHNYECKOro O60pyp,OBaHVIFI OTHOCATCA crneayrowimne:

a) cuna cBeTa OrHer yMeHblUaeTcsi Mpy MNafeHuuM JMHEWHOTO Hanpsbkenust B uenu. Ecnu
yMeHblUEeHNEe SIpKkocTM OyaeT 3amMeTHO B CXeMe OrHel, OHO MOXeT ObiTb HenpaBuIlbHO
WNHTEPNPEeTMPOBaHO;
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b) BOONb BCeW Lenu HeO6XO,D,VIMO Hannymne OByX MPOBOAHUKOB, N ON1A YMEHbLUEHUA NageHusa
NNHENHOTO HanpaXeHnda MoxeT ObITb HeO6XOD,I/IMO yBEJNMNYEHNE UX CEeHEHUA;

C) HUTW Hakana namn obbI4HO ANIMHHEE, YTO MOXET NoTpeboBaTh yBENNYEHNS Pa3MepPOB OMTUKUN K
apMaTypbl OrHew;

d) Goree CNoXHO OCYLLECTBMATbL TOYHOE YnpaBrieHMe CWIoil cBeTa, 0COGEHHO Ha MarnbIX ee
3HaYeHuUsX, UK 3aTpaTbl Ha 06opyaoBaHNE CYLLIECTBEHHO YBENMYMBAKOT CTOMMOCTb YCTAHOBKY;

€) OOMHOYHOE 3aMblKaHWe Ha 3eMITH0 BbICOKOBOMbLTHOMO NMUTAKOLLEro kabensi NpMBeaeT K BbIXOAY
Lenen n3 cTpos;

f) MmoxeT BbITb TPYAHO OOHAPYXMTb MECTa 3aMblKaHWUI Ha 3EMITIO.

5.4. CpaBHeHMe nocnegoBaTeflbHbIX W napannenbHbIX LUene CBeTOTeXHUYEeCKOro
obopynoBaHus

5.4.1.Tprnemnemas paboTta cBETOTEXHNYECKOrO 060pyA0BaHNA MOXKET OblTb 06ecneyeHa C NoOMOLLbIO
nocneaoBaTtenbHbIX WM NapannenbHbix uenen. [Ons a3poapOMHbIX CBETOTEXHUYECKUX CUCTEM
0ObI4HO NPUMEHSIIOTCA MocneaoBaTesibHbIe LEenu B CBA3WM ¢ Bonee eamHoobpas3HoM cuMon ceeTa
OrHeun 1 nyywmM ynpasneHvem ero. [laHHble cucTeMbl BKITHoYaloT 6onbwmnHeTBO orHen BIM v P, a
TaKke 60MbLUMHCTBO OrHEN NOCTOAHHOIO CBEYEHMS B CUCTEMAX OrHen npubnmkeHus. MNMapanneneHble
Lenu Mcnonb3ytoTes ang 6onblien YacTu OCBELLEHMST 30H adpoapoMa, PACMOSIOKEHHbIX OTAENbHO
nnn HebonbLUIOKW rpynnon B13yanbHbIX CPeACTB M AN pacnpeaeneHns anekTpoaHepruun. K cuctemam
a3pPOAPOMHbBIX OTHEN, KOTOpble 0ObIYHO MCNONB3YHOT NapannesnbHble Lenu, OTHOCATCS NPOXEKTOPbI
OCBELLEHNsI MeppoHa, ApYyrMe OrHm neppoxa, Gerywme npobneckoBble OrHKU, NpegHasHayYeHHbIe Ans
0ocobObIX Lenen Bu3yanbHble CPeacTBa, Hampumep, Masiku M ykasaTenu HanpaeneHusi BeTpa,
HEKOTOpble 3arpaguTerbHbIe OrHU U CETU pacnpeaeneHns 3NeKkTponuTaHns.

5.5. MocneposaTtenbHble 3neKTPUYECKME Lieny aapoapPOMHbIX OrHeM
Moanexawme paccMoTpeHUIO0 PakTopbl

5.5.1.Ecnn npeanonaraeTcs MCNonb3oBaHWe MOCregoBaTeNbHON Lenu, HeobxoaumMo NpPon3BEecCTU
OLEHKY BapuvaHTOB WMCMOMb30BaHMSA Pas3fnnyHbiX BUAOB 06opyaoBaHus. 3a4acTylo nocre Toro, kKak
BblOpaH oavMH Bua 06GOpYyAOBaHUS, KONMMYECTBO BO3MOXHbLIX BapuUaHTOB Opyroro o6opyaoBaHus
ymeHbLuaeTcs. MNpexae Bcero, HE06Xo0AMMO NPON3BECTM aHanNM3 BCen Lenu Ha NpeameT KpUTUYECKMX
XapaKTepuCTMK, Ha4EeXKHOCTU, SKOHOMUYHOCTU YCTAHOBKM W 3KCMnyaTaumm, NErkoctTu BbIMNOSHEHUS
TEXHNYECKOro OOCNy)XMBaHMS U B3aUMOCBSI3N HECKONbKMX BUAOB 00opyaoBaHus. [loanexaline
paccMOTPeHNo hakTopbl BKITKOYAKOT HUKeCneaytoLLee.

Bbi6op TOKa

5.5.2.Pa3BuTe 0bopynoBaHUS OrpaHMYMo AOCTYMNHbIe BapuaHTbl Bbibopa MCNONb3yeMoro Toka B
KOHKpeTHOM nocregoBaTenbHOM Lenu. 3HayeHne Toka B BONbLUMHCTBE MocnefoBaTeNbHbIX Lenen
a’poapOMHbIX orHen coctaeBnsieT mnm 20 A npu pacyeTHOM MOSIHOM curne cBeTa, XOTa paHee
ncnonb3oBannch 1 gpyrme 3HadeHuns. [ina nposoga kabens NoCTOAHHOIO CeYEeHUs U ANWHbI B Lenu
Ha 6,6 A NnoTepss MOLHOCTM B JIMHUK COCTaBNSET NPUMEPHO OAHY AEBATYIO OT NOTEPU, XapaKTEPHOM
ana 20-amnepHbix uenen. Tok kaXkoon BenuuMHbI MOXET nepefaBaTtbecs No kabeno ¢ nsonsiumen,
paccuntaHHon Ha 5000 B, npoBogHukamu guameTpoM 4 MM 0e3 3HaYNTENbHOro MNOBbLILLEHUSA
TemnepaTypbl.

5.5.3.Harpyska Ha cTabununsatop B nocreaoBaTtesibHbIX Lensx 40SMKHA COCTaBNATbL Kak MUHUMYM 80
% OT 3HayeHuss OOMyCTUMOW Harpy3kn. B MNpOTSHKEHHbIX Uensx C MEHbLUMMW 3fEKTPUYECKUMU
Harpy3kamu 0Bbl4HO UCNOMb3yeTcs TOK B 6,6 A, a npy 60MbLUMX HAarpy3kax U MEHbLUMX ANMHaX kabens
ncnonb3ytotcs 20-amnepHble uenu. YTo kacaeTcsa xapakTepucTuk crtabunusartopos, T0 6,6 A
ucnonbayetca npu gonyctumon Harpyske B 30 kBT unu meHee, a 20 A - npu JonycTUMOW Harpyske
cebiwe 30 kBT. 3Ta nepexofgHasa Tovka OCHOBaHa Ha paboveM HanpsPKeHWM Npu MOSTHOW Harpyske,
KoTopoe He pormkHo npeBbiwaTte 5000 B. Crabunusatop, paccumTtaHHbii Ha 30 kBT, umeet
HanpsikeHne 4545 B npu Toke B 6,6 A.

5.5.4./cxoga 1”3  BbILLEUSNOXEHHOro, HabnwaaeTca TeHOEHUUMS K UCMONb30BaHUIO B
nocrnenoBaTtesibHbIX Liensix TONbKO Toka B 6,6 A. NaBHas NpuyMHa 3TOro 3aknto4aeTcs B MpUMMEHEHNN
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MHOrO3BEHHbIX Lenen n nepemexenus. K npumepy, OCHOBHas YacTb CUCTEMbI OrHEW NPUBNMKEHNS
MOXeT COCTaBnATb Harpy3ky B 70 kBT, B kaKOBOM Criy4ae MOXET MCNonb3oBaTbCA OANH cTabunmsatop
NOCTOSAAHHOIO Toka HommHanom B 70 kBT 1 20,0 A. OgHako ¢ gobaBneHnem Lenen ans nepemexeHns
Harpyska Ha kaxayto Lenb MoXeT ObiTb MeHbLle 20 KBT, B pe3dynbTtaTe yero 6yayT Mcrnonb3oBaThCs
cTabmnnsaTopsbl, paccuntaHHble Ha 6,6 A. AHaANOrMYHBIM 06pa3oM CTabMNM3aTopPbl MOCTOSIHHOMO TOKa
C MEHbLUMMN XapaKTepUCTUKaMM NCNONb3yoTca Ana 6onee KpynHbIX CUCTEM, Takmx Kak OrHM OCEBOM
NHUK 1 30HbI Npr3demnenus BIT, koTopble cocTosT 13 AByx unun 6onee uenen.

5.6. 3asemneHue

Bce cBeToBOE 060pYyA0OBaHNE BU3yarbHbIX CPEACTB AOMMKHO ObiTh 3a3emMneHo. OnvcaHue 3a3eMneHns
B Lilenax obecneyeHns 6e30nacHOCTV NepcoHana npueeaeHo B rnase 13 HAaCToALLEro 0KyMeHTa.

5.7. MoHuxarowme TpaHcchopmaTopsbl

5.7.1.Vcnonb3oBaHne Gonee BbICOKOTO HaMpsiKeHWs ONs nepefayvn drekKTposHeprum ymMeHbluaeT
NnageHne HanpskKeHus B NUHMKM, a 3aTeM MOoHWXKalowmue pacnpeaenuTenbHble TpaHcdopmaTopbl
CHWKAIOT HanpsbkeHne [0 3HaveHun, 6Gonee noaxodswmx Ansi MECTHOro  pacnpeaeneHus.
AHanornyHbIM 06pas3omM aneKkTponuTaHve Lenen aspoapOMHbIX OFHEN MOXET UMEeTb Bonee BbICOKOE
HanpshkeHne B NUTAKOLMX TIMHUSIX N YMEHbLLATLCS C MOMOLLIbIO NMOHMKAOLLEro TpaHcdopmMmaTtopa Ha
BXO4e Lenn orHen ¢ Tem, 4tTobbl COOTBETCTBOBATL TpebyemMomy HanpsikeHuto uenu. EctecTBeHHO,
4YTO Takve nuTarwme kabenu OOMmkHbl ObiTb COOTBETCTBYHOLLMM 06pa3oM M30NMpoBaHbl C YY4ETOM
HanpshkeHns nuHuKM. B psge cnydaeB B KayecTBe nuTaroMx kabenen xenaTenbHO NPUMEHATb
ONMHHbIE Kabenn HU3KOro HanpshKeHusl, Hanpumep, Korga 3Tu kabenu y)ke CMOHTUPOBAHbI U MOTyT
ObITb Ucnonb3oBaHbl. [MageHne HanpskeHnss B JIMHUM MOXET OblTb YMEHbLUEHO 3a cyeT
Ncnonb3oBaHMs 6onee BbICOKOro HanNpsbkeHWs B Npefernax Aonycka Ha M3onsumio nuTatoLlero kabens
N YMEHbLUEHNSI HaMNPSPKEHMSI C MOMOLLbIO MOHWXKAKLWMX TpaHCOpMaTOpOB Ha BXOAE LEnU Mmnu
OTAenNbHbIX OrHen. NpumMepom 3Toro ABMSETCS MCNOMb30BaHWE B MUTAKOLWMX Kabensax HanpsxeHns
480 B v noHmxeHus ero go 120 B B uenu orHen. Micnonb3osaHne B a3poapOMHOM CBETOTEXHUYECKOM
obopynoBaHuM nlamn, paccyYMTaHHbIX Ha HanpshkeHne B guanasoHe ot 6 go 30 B, obbiHO Gonee
3 pekTBHO, YEM NpMUMeEHEHME namn ¢ HanpsbkeHnem B 120 nnun 240 B. Takum obpasowm, korga ans
OTAENbHbIX OMHEW WNn Ansa HebOoNbLUOW TPYNMbl OFHEW B JIMHEMHOM OrHE npedycMaTpuBaeTca
NCnonb3oBaHKe NoHWXaLWUX TpaHCchopMaTopoB, He0HBX0ANMMO pacCMOTPETb BO3MOXHOCTb Bblbopa
OrHeu, B KOTOPbIX UCNOMb3YTCH Namnbl HU3KOrO HanpshxeHns. B Tom crnyyae, ecnu ncnosnb3yemble
COrNacHO BblWeCKa3aHHOMY MOHWXalWwmue TpaHcopmMaTopbl HEe WMEKT WHAMBUAOYaNbHbIX
npegoxpaHuTenen, OHM AOMMKHbI NpUHagexaTb K Tuny TpaHCHOPMaTopOB C BbICOKAM peakTUBHbIM
CONpOTUBMEHNEM, C TEM 4YTOBObl KOPOTKOE 3aMblkaHWe B AaHHOM 4acTu CUCTEMbl OrHew, KoTopas
nony4YaeT 3Hepruo oT OAHOro TpaHcdopmaTopa, He NPUBESIO K OTKa3y CUCTEMbI B LIESTOM.

5.8. MocnepoBaTenbHbIN BbIKNOYaTeNnb

5.8.1.[1na nocnenoBaTtenbHbIX Lenern Ha ctabunmsaTtope noctosiHHoro Toka (CCR) unu BHYTpU Hero
MOXET ObITb YCTAHOBIEHO YCTPOWCTBO, Ha3biBaEMOE NocneoBaTerbHbIM BbIKOYaTenem, Kotopoe
NnokasaHo Ha puc. 5-3, onst obrneryeHns TEXHUYECKOro OOCNYXXMBAHUA N YCTpaHEeHNsa oTka3oB. Kak
NnokasaHo Ha puc. 5-4, npu BCTaBMEHHOW HaknagHow nnactuHe Bbiknmovatens CCR nogkntodeH K
nocriegoBartesibHoM konbueBon uenu. [MNpu yganennmn nnactuHbl Bbixoq CCR wmsonupyetca ot
aSpOApOMHONM  MocredoBaTeNnbHOM  KomnbLEeBOWM  Uenn  ansg obecneyennss  ©Ge3onacHOCTU
obcnyxumeatowero nepcoHana. Kak Bbixoq CCR, Tak 1 Bxo4 KONbLEBOW LEenu, 3akopodeHbl. MoxeT
ObITb BCTaBMNeHa BTOpas nractuHa ang obecrneveHns TOMEK KOHTaKTa Ansi NpoBedeHNss U3MepeHUi
COMPOTUBIEHNS N30NALNN.
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Puc. 5-3. PasbeM nocnegoBaTenibHOro BbIKnoyaTens.

MocnapoaarensHan KonbLUesas Lenk

CroHs

l ”\L J
CCR T\H\T (. CCR H

Tpacthopsatop AGL
HaknanHas nnacTuHa HaknagHas nracTwa

BbIKNKMETENA BCTARNEHE BBIKN:METENR yoaneHa

Puc. 5-4. NocnepoBaTtenbHbINA BbiKOYaTenb (cxema).
5.9. OnekTpuyeckne W KOMMYHMKAUMOHHble Uenu AnNA o6GopyAoOBaHWs OPraHoB
obcnyxuBaHusa Bo3ayLlHoro aswxeHus (OB[).
Tunbl o60pyaoBaHUA opraHOB OGCNYXMBaHUA BO3AYLLUHOIO ABUXEHUA.

5.9.1.Tunbl obopygoBaHMs OpraHoB OOCNYXXMBAHUS BO3AYLUHOTO [ABWXKEHWUS,, KOTOPOE MOXET
yCTaHaBNMBaTbCA Ha aspoapome unv B6rmam asapoapoma u 4ns Kotoporo TpebyeTcsa nogaya nutaHus
OT a3pOAPOMHON CUCTEMbI SIEKTPOCHABKEHNSI NN OT OTAENBHON CUCTEMbI, 3aBUCST OT NOCTaBLUMKa
obcnyxnBanusa n aspogpoma.

5.9.2.B cocraB Takoro 06opynoBaHMs 4acTo BXOOAT:
a) cuctembl nocagku no npubopam (ILS);
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b) BceHanpaBneHHbI pagromasik, paboTaroLmin B Nosioce o4eHb BbICOKMxX YacToT (VOR);
C) HeHanpasneHHbIn pagmomasik (NDB);
d) cpeactea neneHraumu (DF);

€) HaseMHas cuctema yHKUMOHANbLHOro JononHeHna + cuctema OBY-nepegaunm AaHHbIX
(GBAS+VDB);

f) pagmnonokaumoHHbIe cMCTEMbI TOYHOIO 3axona Ha nocagky (PAR);
g) AanbHomepHoe o6opyaosaHue (DME);

h) mapkepHbIi pagnomask (MKRY);

i) asponopToBbLI 0630pHLIN pagnonokatop (ASR);

j) NepBUYHLIN 0B30PHLIN PASNOSIOKATOP B COMETAHUU CO BTOPUYHBIM 0B30PHBIM PaamnoriokaTtopoM
(MOPN+BOPI);

k) cuctembl mynstunatepaumm (MLAT);
[) cuctema mynbTnaTepaumm LWIMPOKOW 30HbI Aenctens (WAM);
m) cucTemMa pagmoBeLLaTenbHOro aBToMaTUYeCcKoro 3aBMcMmMmoro Habnogenms (ADS-B);

n) cTaHuun pagmoceasn (paboTawowme B guanasoHax ouveHb BbiCOkMx 4actoT (OBY),
yNbTpaBbICOKMX YacToT (YBY), cTaHUMKM CNyTHUKOBOW CBA3M U T. 4.);

0) MeTeoponoruyeckoe obopynosanue (MET);
p) ceTn peyeBon CBA3N;
q) BcromoraTenbHoe 060opyaoBaHNe, Takoe Kak NoKasnbHbIe CeTU CBHA3N.

5.9.3.650nbWMHCTBO @9pOApPOMOB OCHALLEHbl MHOTMMU M3 3TUX CUCTEM, NO3ToMy TpeboBaHus K
CpeAcTBaM CBS3UN N 3NEeKTPOCHabXeHMo TpebyT 0coboro paccMoTpeHMs.

AnekTpuyeckne XxapakTepuCTUKM.

5.9.4.006b14HO anekTpocHabxeHne obopyaosaHusa OB[] ob6ecneunBaeTcs ICTOYHUKOM NEPEMEHHOIO
Toka (AC). [Ons 6Gonbwen 4actm 3Toro o6opygoBaHMsi MOMMMO OCHOBHOIMO  MUCTOYHMKA
3NeKTpocHabXxeHns HeobXxoamMM pe3epBHLIN MCTOYHUK, CMOCOBHbIM obecneunBate 6ecnepebonHoe
anekTpocHabxeHne obopyaoBaHus. B 3aBncumoctn ot obopygoBanusa OBl a Takke cteneHun ero
3KCnryaTauMoOHHOM KPUTUMYHOCTWU, MOryT OblTb pas3paboTaHbl pasnuyHblie MNpuemMsnemMble CXembl,
yunTbiBalOLLME MECTHble YCNoBUS UK MOTPeBbHOCTM B 3nekTpocHabxeHun, HeobxoaMMOCTb
NCMNOMb30BaHNS CUCTEM OOHOCTOPOHHEr0 WM ABYCTOPOHHErO MUTaHUSA, UCMONb30BaHUE TONbKO
aKKyMYNSTOPHbIX ~ YCTAHOBOK, YCTAHOBOK, B COCTaB KOTOPbIX BXOOAT  aKKyMynaTopbl W
anekTporeHepaTopbl U T. A. Kak npaBuno 4actoTa MepemMeHHOro Toka Npu 3neKTpocHabxeHun
coctaBnseT 50 wmnm 60 u, a HanpsbkeHne — 120 wnm 240 BonbT. OgHako B cucTeEMax
9NEKTPOCHabXeHNsT NnepeMeHHbIM TOKOM OONbLUMHCTBA KOHCTPYKUUA COBPEMEHHBIX CUCTEM
NCMomnb3yeTcs LMPOKMA AManasoH 4YacToT M HanpsbkeHun. B 4acTHOCTKM, 9TO KacaeTcsa pexuma
nepekntoyennss npeobpasoeatenen nepemeHHoro (AC)/noctosiHHoro (DC) Toka, KOTOpble He
NCNONb3ylT CUMOBbLIX TPAHCOPMATOPOB ASIA NMOHWKEHUS HANPSPKEHWUS A0 YPOBHSA, NPUEMIEMOro
ana obopynosaHus. [peobpasoBatenu Takoro TMna Takke CMOCOOHbI yMeHbLUaTb NOCneacTBuUs
konebaHusa YacToT 1 nepenaga HanpsHXeHnn, 0ByCnoBEeHHbIX HeJOCTAaTOYHbIM Ka4eCTBOM CETEBbIX
WUCTOYHMKOB  3neKkTpocHabxenusi.  [ns  MOBbIWEHWsT  KadYecTBa  CeTEeBbIX  WCTOYHMKOB
9NEKTPOCHabXeHNs 4acTo [OOMOSHUTENbHO  YCTAHAaBMMBAKTCA WUCTOMHUKM  BGecnepebonHoro
3MEeKTPOCHabXeHus.

OCHOBHOW UCTOYHUK 3NIEKTPOCHa0XeHHUA.

5.9.5.06bIYHO OCHOBHBLIM WCTOYHWKOM 3NIEKTPOCHabxeHus ana obopyposaHus OB[L saensieTcs
OCHOBHOW a3pOAPOMHbIN MCTOYHUK. [MOCKONbKY NoNHasA, NOABOAMMAs K 9TUM YCTaHOBKaM MOLLHOCTb,
Heobxoammas ansa Kaxgoro suaa obopynosanus OBJ, o6biMHO HaxoauTcs B AManasoHe ot 3 go 15
kunosonbT-amnep (kBA), 3a4acTyto oHa nepedaeTcsi C NPOMEXYTOUHbLIM HanpsPKeHWEM 1 NOCTynaeT
B NTOKanbHbIN pacnpeaenvTenbHbIi TpPaHCOpPMaTop Arst MOHWKEHWS HAanpshKeHNS 40 YPOBHS,
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npunemMmnemMmoro and O60py,EI,OBaHVIFI. Bbl60p HU3KOIro Ui nNpoMeXyTOYHOro YpPOBHA HanpAXeHua un
TpchcbopmaTopOB 3aBUCUT OT PACCTOAHUA Mexay MeCTOM pa3MeLleHna OGOpyD,OBaHI/IH, OCHOBHbIM
NCTOYHUKOM M Harpy3KW.

Pe3epBHblﬁ UCTOYHUK 3HeKTPOCHaG)KeHV|ﬂ.

5.9.6.Mockonbky obopynoBaHne OB[l MOXeT urpatb KPUTUYECKM BaXKHYO ponib B obecneyeHum
pacyeTHOM MNPOMYyCKHOM CMOCOGHOCTM  aspogpoma, HeobOXoauMbl  pe3epBHblE  MCTOYHUKM
anekTpocHabxeHnnsi. [Ona 6GonblUMHCTBA Takoro 06OpyaoOBaHWs BpeMsi MepekntyeHus  ans
OCHOBHOIO/pe3epBHOINO0  MCTOYHMKA 3NEKTPOCHabXeHUsi [OOMKHO COOTBETCTBOBATb  CTEMeHM
aKcnnyaTaumoHHOM KpuTu4HocTh. YacTto obopynosaHne OB/[l pacnonaraetcs B yaaneHHbIX panoHax
UM OTAENbHO OT APYIMX 30aHUIN, K KOTOPbIM MOABOOUTCHA 3NEKTpoaHeprusa. B 3aBucumocTn OT
KOnmMyecTBa  9MeKTpo3HeprunM, HeobxoaMmoro  Ans  noadep)aHus  pabotocnocobHocTm
obopynoBaHus, pe3epBHbIMA  UCTOYHMKAMW  INEKTPONUTAHMUS AONA  HaBUraLMOHHBIX  CUCTEM
(Hanpumep, ILS/DME n VOR/DME) 06blMHO £BRAOTCA TONbKO akkymynatopbl. [Ons cuctem
HabnogeHua n cuctem, obecneyvmBarolLmMx NPOU3BOACTBO MoneTtoB no kateropun llI/B ycnosusax
cnabon BMOANMOCTU, PE3EPBHLIMU UCTOYHUKAMMW 3MEKTPOCHAOXKEHNA OObIMHO ABMATCA AM3Eenb-
reHepaTopbl WM npaAmMas nogadya MuMTaHud OT adpOLPOMHON SHEepPreTUYecKom YCTaHOBKW MO
OOMONMHUTESNBbHON 3NeKTpuyeckon uenu. B 3aBUCMMOCTU OT HEOBXOAUMOrO KonmMyecTsa pe3epBHOro
aneKkTponuTaHms Gonee 3KOHOMUYHBIM BapuaHTOM Morna Obl cTaTb YCTaHOBKA akKyMySTOPOB UMK
reHepaTopoB 3NIEKTPUYECKOM 3HEPIMM, @ He CO3daHue pe3epBHOW nuHuu. [Npy ncnonb3oBaHWK
HEe3aBMCMMOrO PE3EPBHOIO MCTOYHMKA SNEKTPOCHADXEHUS pekoMeHayeTCsl, YTOObl N0 BO3MOXHOCTU
OCHOBHas W BcrnomoraTenbHas NMHWM 3fekTponepenadn nNpoxoaunn no pasHbiM mapupytam. B
OTNMYME OT CBETOTEXHNYECKUX CUCTEM a3pOAPOMOB 41151 HEKOTOPbIX paanoHaBUraumMoHHbLIX CPEACTB
MOXET noTpeboBaTbCst UCTOUHMK BecnepebonHOro anekTpocHabXKeHNS.

5.9.7.B Tex cnyyasx, Korga OCHOBHble W pe3epBHble CpeacTBa  UCMONb3yTca AN
anekTpocHabxeHus obopynoBaHust OB[l, obecneunBaroLero NnpomMsBoACcTBO MOSIETOB B YCNOBUSIX
cnabor BMOMMOCTW, SKCMNyaTUpyeMyto KOMMYTAUMOHHYKO annapaTtypy pekoMeHOyeTCs perynsipHo
MHCNEKTMPOBaTb, anpobypoBaTb U NPOBEPATb Ha NpeaMeT 3KCnyaTaumoHHON 3dEKTUBHOCTM U
CO34aHUsi MUHUMarbHbIX ANEKTPUYECKMX NOMEX.

3asemneHue.

5.9.8.[1na obopynoaHnsa OB[], ncnonbayoLLlero aHTeHHbIe CUCTEMbI, MOTyT NoTpeboBaTbCs Manoe
COMPOTUBMEHME W HagexHoe 3asemneHue. CnegyeT TwaTenbHO paccMoTpeTb TpeboBaHus K
3a3eMJIEHMI0 3SIEKTPUYECKON CUCTEMbI 3OaHWs, rae pasmeweHo obopyposaHve OB[, un camon
aHTeHHbIl. [1Ns1 HEKOTOPbLIX aHTEHH MOXeT noTpeboBaTbCsA YCTAHOBKA CneumarnbHbIX OTpaXkaroLwmx
naHenen. Bo mnsbexaHne noBpexaoeHWn, oOyCNOBMEHHLIX PA3HOCTBI MOTEHUMANOB Pa3fnyHbIX
yacten o00OOpydoOBaHWs, 4acTO YCTaHABNMBAKTCA CETKM WM  MOBEPXHOCTM BblpaBHMBAHUS
noteHumanos. [nga 6onbwmHcTBa 06opyaosaHusa OBJl Heobxoanmo obecneunBaTh 3alUTy CUCTEM
3a3eMrieHns OT Koppo3un. NMpu NPOEKTUPOBaAHNN CUCTEMbI 3a3eMIEHMS OObEKTa crieQyeT yunTbiBaTh
TpeboBaHus usrotosutens cuctem OB[ k obecneveHnto 3a3eMreHms.

MonHueoTBOAbI.

5.9.9.BaxHbIM anemeHTOM Ans obopygosaHus OB[l siBnsieTcsa 3awmTa OT MOSTHUA U MOBbILLEHMS
HanpsPKEHUS, MOCKOJTbKY 3IIEKTPOHHOE 060pyaoBaHME SABMASETCS YyBCTBUTENbHBIM, 8 aHTEHHbI YacTo
nogBeprarTcs BO3AENCTBUIO TaKUX NPUPOAHBIX SIBIEHW.

3awuTa oT CKa4KkoB Hanps>XxXeHus.

5.9.10. B o6opynoBanum OB[] 4acto ncnonb3ytoTcst TBEPAOTENbHBIE 3NIEMEHTHI, YyBCTBUTENbHbIE K
ckaykaMm un 3abpocy HanpspkeHust. HecmoTpsa Ha To, 4TO B 060pynoBaHuM GONbLUMHCTBA O6BHLEKTOB
NCMONb3YITCA CPEACTBa 3aWMTbl OT CKAaYKOB W 3abOPOCOB HAMPSHKEHWS, BHELUHWE WCTOYHMKU
SMEKTPOCHAOXEHNS pPEKOMEHAYeTCA MNPOEKTUPOBaTb C Y4YeTOM obecrneyeHuss OOMOSTHUTENbHON
3aLLMTBI OT CKAYKOB HANPSPKEHUS UM MHAYLMPOBAHHbIX 320pOCOB HaNpsikeHns B pe3ynbTarte paboThbl
KOMMYTaLMOHHOW annapaTypbl.

5.9.11. lpoknagka kabenen mexagy obopygoBaHvem OB[L u aHTeHHamu TpebyeT ocoboro
BHMMaHus. OBbIYHO Ansa nepeaayn CUrHanoB Mexay obopynoBaHMEM M @aHTEHHaMM UCMOMb3YTCA
KoakcuanbHble kabenu. Yacto noctaBLUuK 000pyAOBaHUS KOHKPETHO onpeaensieT aTn TpeboBaHms K
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npoknagke kabenew, oOHAKO HEKOTOPblE M3 HUX TaKyl MoapobHYy WHGOpMauMio MOryT He
npenocTaensaTb. C NocTaBWMKOM 060pPYyAOBaHNA U OpraHM3aumsiMy, OCYLLECTBSIOLLMMA YCTaHOBKY
aHTeHH 1 obopyaosaHna OB cneayeT TWaTeNbHO COrnacoBbiBaTh BOMPOC O Npoknaake uaepos K
aHTEeHHbIM pelleTkaMm. Mcnonb3oBaHne ANA 3a3eMMeHns CETOK UMK NMOBEPXHOCTEN BblpaBHUBAHUSA
NOTEHLUMAaNoB YMEHbLLIAET PUCKU MOBPEXOEHNA B pe3ynbTaTe paspsiaoB MOSHMIN UMK BO3OENCTBUSA
TOKOB, MHAyUMpYyeMbIX MonHusmu. [Mpyu npoknagke kabenen ¢uUOepoB aHTEHH W YCTaHOBKe
3a3eMIeHVs MOIMHNeOoTBoAa HeoBX0aAMMO n3beraTb UCMONb30BaHUA OBLLMX Lienei.

5.9.12. [na obecnevyeHns appeKkTMBHOCTM HEOOXOAMMO NEpMoanYeckn NPoBepsiTb BCe CpeacTsa
3aWmThlI.

JInHnM n cetn nepenayun AaHHbIX.

5.9.13. 5.9.13. O6GopynosaHne OB[l MOXeT ycTaHaBNMBaTbLCA Ha a3poapPOMeE UIN Ha PaCCTOSIHUM
B HECKOITbKMX MUIAAX OT HEro, U oHO TpebyeT NoaKMoYeHNst K ceTaM nepegaydv aaHHbIX. K gaHHbIM
AN OCYLLECTBMNEHUSI NOKANbHOIMO M yAaneHHoro MOHUTOPWHra u KoHTponst obopygoBaHus OB[]
npegbsensawTcs obwme TpeboBaHuss. CeTb nepedadn AdaHHbIX Takke ucnonb3yeTca  ans
OCYLLECTBNEHNSI KOHTPOSSA, OnpefenieHMs cratyca M nepegadn MHgopMauum O TEXHUYECKOM
obcnyxmeaHum, npuHMMmaemon obopynosanvem OB/ nnu nepegaesaemon nm. [ns uenen nepegayduv
TakMX [OaHHbIX WCMOMb3yOTCS aHanoroBble CceTM C  KabensMm  MHOronapHOWM  CKPYTKW,
npoknagbiBaeMbiMn Mexay y3namu Lenu, aHanoroBble/LMdpoBble CneumannanpoBaHHbie JTMHUM
Mexay No3vUMAMK, NacCUBHbIE OMTUKO-BONIOKOHHbIE COEAVMHEHMS!, aKTUBHbIE OMTMKO-BOSIOKOHHbLIE
CeTM N nuHMM paguoceasn. pu MCNONb3OBaHWM aKTUMBHBLIX CETEN HEeOoOXOAMMO YYUTbiBaTb
coobpaXkeHusi, aHanorM4yHble paccmaTpMBaeMbiM B OTHOLLEHMM MOLAYM INEKTPOSHEPTUMN U 3aLLMTbI
obopynoBaHnsa OB[l B mecTtax ycTaHOBKM 0OOpyLooBaHus ANs Nepefadn OaHHbIX; 3TO KacaeTcd
NCTOYHMKOB BecrnepeboHOro anekTpocHabXeHns, reHepaTtopoB, 3alUMTbl OT NepeHanpsKeHus U
Pe3KNX CKaYyKOB HarnpshkeHus, 3as3eMieHus W MOfHMe3awmuTbl. 3T Mepbl HanpasfeHbl Ha
obecneyeHne agekBaTHON HaOEXHOCTU U JOCTYMHOCTU CeTU nepefayvm AaHHbIX B LENSX BbINOMHEHNS
TpeboBaHuii, NpeabABNAEMbIX K KOHKpeTHoMY obopyadosaHunio OB[l. B kayecTBe npumepa MOXHO
npueectn obopynoeaHve OB[l, obecneuduBaiowee cbop onepaTUBHbLIX LaHHbIX, MOANEXaLLMX
nepegadve no nokanbHOW ceTu; Takum obpasom, 3Ta nogcuctema AOfmKHa paccMaTpuBaTbCa B
KayecTBe cOCTaBHOM 4actu cpeactsa OB[, okasbiBalOLWEN HENOCPEACTBEHHOE BNUSAHME Ha
HaEeXHOCTb U FOTOBHOCTb CUCTEMBI.

MoHuTOpUHIr BcnomMmoraTtesibHbIX PYHKLMNA.

5.9.14. [Ina obecnevyeHnss yOooBNEeTBOPUTENbHOrO (YHKUMOHMpOBaHUa obopygoeaHua OB[L
pPEKOMEHOYeTCA OCYLLECTBNSATb MOHWUTOPUHI BCMOMOraTesnbHbIX (PyHKUMA. B ux 4ucno Bxogut
NpoBEepKa HaNPsPKEHNSA akKyMySITOPOB Ars 3anycka pe3epBHbIX UCTOYHUKOB 3NIEKTPOCHABXKEHMSA Unu
obecneyveHns paboTbl NCTOYHNKOB BGecnepeboMHOro aNeKkTpocHabXXeHUs, KOHTPOb TEMNEPaTypbl U
BMAXXHOCTUN OKPY)KaKoLLEN cpeabl U TemnepaTtypbl U BNaXXHOCTU B NOMELLEHUSIX 411 NoAAepKaHNS
npueMrneMbIX YCNoBKsIX KCryaTauum obopynoBaHus, a Takke NpoBepka CUCTEMbI MO4AaYn TONMBa
K pe3epBHOMY WCTOYHWUKY SMEKTPOCHAOXeHWsl. TakMe KOHTPOSbHblE YCTPOWCTBA MOryT BbiAaBaTb
npocTble NpeaynpeauTenbHble CUrHambl UM UHPOPMAaUMKD O TOM, YTO 3TU (OYHKUMOHAmbHbIE
noKasaTenu NPeBbILLAOT YCTAHOBMEHHbIE KPUTEPUN.
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6. MaBa 6. dnekTpnyeckme cxembl

6.1. MepemexeHue Lenen a3apoapPOMHbLIX OrHen

6.1.1. B pasgene 8.2 AsuaumoHHbix npaBun AR-AGA-001 ykasbiBaetcs, 4to gns BIM,
npegHasHayYeHHbIX ANs UCMOMb30BaHNS B YCNOBUAX AanbHOCTU BuaumMocTy Ha Bl meHee 550 M,
9NEKTPUYECKME CUCTEMbBI MCTOMHMKA MNUTaAHWUS, CBETOOOOPYAOBAHMS U KOHTPOSbHbIX YCTPOWCTB
CBETOCUIHarbHbIX CUCTEM AOMKHbI OblTb CMPOEKTUPOBAHbLI TakMM 06pa3oM, YTOObI NpU 0TKa3e O4HOM
Luenu NUnoTy He NoAdaBannCb HEMpaBWUmbHbIE BU3YyarbHblE CUTHamMbl U OH He Noslyyan UCKaXeHHOW
nHdopmaumn. B cBs3N € 3TUM, Kaxayro cuctemy orHen npmbnmkenuns n orHen Bl Heo6xoammo
NpoKnaabiBaTh C UCMNOMb30BaHNEM Kak MUHUMYM OBYX Lenen. [Npumepsbl nepemMexeHnsa uenen ans
MOBLILLIEHMS LIEeMOCTHOCTM MoKa3aHbl Ha puc. 6-1 - 6-5. Kaxpgaa u3 uenen B cucteme C
NCNONb30BaHNEM MEPEMEXEHUS OOSMPKHA PacnpoCTPaHATbCS Ha BCHO CUCTEMY OrFHEM B LENoOM
(Hanpumep, no Bcen anuHe BIM) n ctponTbcs Takum 0b6pasom, YToObl B Criyyae oTkasa OgHOM Unn
HECKOMNbKUX Lienen coxpaHsnack cbanaHcMpoBaHHasi CMMMETPUYHAsA CXema OrHen.

6.1.2.HeoGxoaumo obGecneunTb NpaBUIbHYID MapKUPOBKY kabenew un TpaHcdopmaTtopoB AGL B
cryyasix, Korga npv ycTaHoBKe NPUMEHSIETCS NepeMeXeHue.

6.2. PacnonoxeHue B 6yake ans anekrpooGopyaoBaHus

6.2.1.4acto nog nepemMexeHMeM MOHUMAKOTCS TONMbKO COEAMHEHMWS, BbINOMHSAEMblE B 30HE
pacnonoxeHus obopyaoBaHus. PekomeHayeTcsi pacnpoCTpaHATb NPUMHUMN NEpeMEXEHUS Takke Ha
Oyoky ons anektpoobopynoBaHua 1 ganee. Kak nokasaHo Ha puc. 6-1, Lenn n cooTBETCTBYHOLLMNE
cTabunmnsaTopbl NOMyYatT TOK OT OTAENbHbIX LWKH, TakK YTO Kaxkaas uenb NMTaeTcst OT OTAeNbHOro
CCR, n KOHCTpPYKUMs nogpasymeBaeT BO3MOXHOCTb BBoga B Aencrteue pesepBHoro CCR 3a
MUHMMarnbHOEe KonnyecTBO BpemMeHW. LUuHbl cHabxakTcs aBToOMaTUYECKUMU  CEeKUMOHHBIMU
pasbeanHUTENs MM Ha Cry4an oTkasa.

6.2.2.B kayecTBe OONOMHUTENLHOrO cpeacTBa obecneyveHns paboTocnocobHOCTM B crnyvae oTkasa
npegycmMaTpuBaeTcs BO3MOXHOCTb NEPEKIIOYEHMS HA pe3epBHbIA CTabunnsaTop, Kak nokasaHo Ha
puc. 6-2. 3TOT MeTo4 MOXET MCMonb3oBaTbCA B Chnydae, ecnu crabunuaaTtop CoCTouT U3
CcTabunuampyoLero anemMeHTa 1 BXoAHbIX/BbIXOOHbIX TpaHcopmaTopoB. B criydae ncnonb3oBaHus
cTabmnunsaTopoB, COCTOALLMX TONBKO M3 CTaOUNM3NPYIOLLIErO afieMeHTa, peanuayeTcs cToevHasi unm
MOAYNbHAas KOHCTPYKUMSA, u paboTocnocobHocTb obecrnedmBaeTcs 3a CYET WCMONb30BaHMS
pes3epBHOro ctabunmaatopa, KOTOpbI MOXET ObiTb ObICTPO YCTAHOBMEH B3aMEH Bblllealero u3
CTposi.

MpomexyToYHan WKuHa

Byaka ans N, Byaka ans
anexkTpoobopynosaHua Ne 1 anexTpoobopyaosaHua Ne 2
A B WkHa cTabunuaatopa C D WuHa ctaBunuzaTtopa
1 1 1 1

x || = e | x || x x |[

O o [&] [ &) [ (&) |8 o

O o ol o ol O o | O

M Y N l M l v v

Al B1 C1 D1

2 uenu gnA A2 B2 c2 D2

O0HOW CUCTEMEI OTHER

Puc. 6-1. O6ecneuyeHne nepemexaroLmMxXca Lenemn.
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Puc. 6-2. Ucnonb3oBaHMe pe3epBHOro ctabunusaropa.
6.3. OGecneueHue nepemMexeHus

MepemexeHne gomkHo obecnevmnBaTbCs AMst CBETOTEXHUYECKOro 06opya0oBaHUS, NEPEUNCIIEHHOMO
B Tabnumue 8-1 AsmaumoHHbix npaeun AR-AGA-001, n B COOTBETCTBMM C yKasaHUAMK NyHkTa 8.2.1
AsnaumoHHbix npasusit AR-AGA-001.

CucTtema orHeun npuonuxeHus

6.3.1.MNepemexeHne uenern orHen npubnmxkeHnsa Tuna A (OrHM OCEBOW NIMHWUW, KOAMPOBAHHLIE MO
AucTaHuum) n Tuna B (NMMHeHbIE OrHM OCEBOW NIMHUM) NPOUSTIOCTPMPOBAHO Ha puc. 6-3. NokasaHbl
Kak cuctema kateropuu |, Tak u BcnomoraTternbHble OrHu angd onepaumi kateropum /111,

6.3.2.BxoaHble OrHW BKJIHOYAlOT OFHW CUCTEeMbl MocagodHbiXx orHen BIIM u orHM cuctembl orHem
npnbnmxenns. BxogHele orHm gns B — aTo orpaHnyntentHble orHu/orHn nopora BIMI ¢ kpacHeiMn
N 3eneHbIM1 CBETOBbIMU CUrHanamu (NPOTUBOMOSIOXKHO HanpaBneHHbIMU), NOAaBaeMbIMU KaXabIM
orHem. Ha puc. 6-3 HacTodwero AOKyMEHTa MokasaHo LecTb orHen nopora Bl ana yctaHoBku
kateropun |. YcraHoBka kateropum /Il GygeT BkmoYaTh LOONOMHUTENbHBbIE OrpaHUYUTENbHbIE
orHun/orin nopora Bl (cm. puc. 5-22 AsmaumoHHbix npaBuni AR-AGA-001). OrpaHnynTenbHble
orHu/orin nopora Bl oBblMHO MepemexalTcd B pamMkax CUCTEMbl MOCAdOYHbIX orHewn BIT.
Mepemexatowmecs cxembl ONS CUCTEMbl OrHEW MPUONMXKEHUS BKNOYAKOT OAHOHAaMpaBreHHbIe
3erieHble BXOAHbIE OMHU U OrHU (PriaHroBbIX FOPU30OHTOB.

Cuctembl orHen oceBoun nuHum BIIM u 30HbI npusemneHus

6.3.3.B AnaumoHHbix npasunax AR-AGA-001 copepxutcsa TpeboBaHMe, CornacHo KOTOPOMY OrHM
oceBol nuHum BT gormkHbl n3nyvaTb NEPEMEHHO-6ENNLIN CBET Ha y4acTKe NPOTsHKEHHOCTLI0 900 M
oT nopora BIl1, 3atem yepenoBaTth U3ny4YyeHne nepeMeHHo-6enoro 1 KpacHoOro cBeTa Ha yvacTtke oT
900 m (unm ot cpeaHer Toukm BIIM) oo 300 m ot koHua BIIM, nocne vero nanyyaTtb And NMnoTta TonbKo
KpacHbli cBeT. Ha puc. 6-5 (b) nokasaHo nepemexeHne Ons nepBon YacTn CUCTEMBI, U3NyYatoLLen
Tonbko Genbin ceeT. AHanorMdyHoe nepemexexHne OyaeT Mcnonb3oBaTbCs ANA NocrnegHen vactu,
nanyyaroLLemn TonbKo KpacHbIN CBeT.

6.3.4. Ha puc. 6-4 nokasaHbl pa3nuyHble cpeactBa obecrneyeHns nepemMexeHus ans
KoampoBaHHON 6enon/kpacHoOn YacTu CUCTEMBI, a BbIBOP NpeanMcbiBaeTCa MECTHbIM NOMTHOMOYHbIM
opraHom. B cniyyasix, korga Heob6xoaMmo CoxpaHuTb LBETOBOE KOAMPOBaHWe, crnegyeT UCnonb3oBaTh
BapuaHT 6-4 (a). OgHako Takoe nepemMexxeHne npueeneT K yBENIMYEHNIO NHTEPBAOB Ha BblWeALLINX
13 CTPOS ydacTkax B TpW pasa no cpaBHEHMIO C 0BblYHOWM BennunHon. BapuaHT 6-4 (d) nnntoctpupyet
npyMep nepemexeHus, npyv KOTOPOM OrHW YCTaHaBMMBAKTCA C MHTepBanom B 7,5 M, a Takke
ycTaHaBnmBaroTca Aybnupyowme orHM Toro e uBeta. B BapuaHte 6-4 (b) He coxpaHeHo
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KoanposaHue (an OTKa3e uenun ece pa6oq|/|e OrHmn 6yﬂ,yT TOJIbKO KpaCHbIMW UITN TOJ1bKO 6eJ'IbIMI/I), HO
CO6J'II‘OD,eHbI npmnemMnemMble nHtepsarnbl AnA obecneyeHnst CxemMbl OTHEN OnA yKa3aHua HanpasleHUA
Ha OCeBYIO JINHUIO (I/IHTepBaJ'I yBennM4nBaeTCA BABOE B Clly4ae OTKasa Ll,el'll/l).

6.3.5.Ha puc. 6-5 Takke nokasaHo NepemexeHne orHemn 3oHbl npusemnenns Ha BT, MNepemexexune
BapuaHta 6-5 (d) sBnseTcs npegnoyTUTENbHbIM, TaK Kak NpyM HEM COXPaHAETCA NpPOAOSbHbIV
WHTEpBan Mexay IMHEMHbIMWU OTHSIMW B CIlydae noTepu O4HOW Lienu.

Orxumn oceBoun nuHnu Pl

6.3.6.Llenn orHen oceson nuHuM P MoryT nepemexartbCcs Ha Tex ydacTkax cuctembl P[Ll, koTopble
ABMAOTCA HeobxoaumbiMu B ycroBusax kateropum lI/IIl, Ho gna gpyrux PO no 3KOHOMMYECKUM
npUYMHaM MOXeT NCNOSb30BaTLCA OAMHOYHAS Lenb.
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Puc. 6-3. NepemexeHne cuctemMbl OrHen NPUGNMXKEeHUA AN TOYHOro 3axoAa Ha NocapgkKy.
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6.3.7.Ecnn orhm oceson nuHumn Pl umetoT 3eneHoe/kenTtoe LBETOBOE KOAMPOBAHWE AN yKa3aHus
paccTosiHMA Ons Bblesga BO3AyLWHOro cygHa ¢ BI no oTHoWeHuo K kpuTudeckon 3oHe ILS, B
cUcTEME MOXET MCMOSb30BaTbCA NEpeMEXeHne No 0gHOMY N3 MeTOAO0B, NOKasaHHbIX Ha puc. 6-4, B
COOTBETCTBMM C YKa3aHUsIMM MECTHOIO MOMTHOMOYHOro opraHa. Kak n B criydyae orHen oceBomn nnHUM
BIMM, B BapmnaHTe 6-4 (a) coxpaHeHO LBETOBOE KOAMPOBAHME, HO OCTaKTCA BbIXOASLLUME U3 CTPOS
y4acCTKU C MHTepBanamu, B TpM pasa MNpeBbiLaloWMMn HOpManbHOE PacCTOsiHUE MeXOY OrHAMM.
BapwuaHT 6-4 (b) npegnonaraet yBennyeHHbI MHTEPBar, B Ba pa3sa NpeBblLatoLLmii HOpMY, HO Takke
He COXpaHsieT KoaupoBaHWe, NO3TOMY NUMOT, ocBoboXaatowmi BIMM, yBMAWMT NUHMIO 3eNeHbIX 1nn
Xentblx orHen. Metog 6-4 (C), COXpaHsSieT MWHMMAnbHbLIA WHTEpBan, HO aBnsdeTcsa 6onee
poporoctosawum. Metog 6-4 (d) sBngeTcs anbTepHATMBOWN C COXPAHEHMEM LIBETOBOrO KOAMPOBAHMS
N HOpMarnbHbIX WHTEPBASiOB, €CMM OrHU YCTaHaBMMBAKOTCA C WHTEPBanioM B ABa pasa MeHbLue
o6blyHOro (Hanpumep, 7,5 M BMecTo 15 m).

w R w R w R w R w R O uens 1
O O e e O O e e O O
® uenb 2
(a) lMNepemexexune napamm [iNA COXPaHEeHMA LIBETOBOIO KOAUPOBaHWUA
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(d) TepemexeHune YepeayioWmXCA CEeKLMA U3 2 KPpacHbIX U
2 Genbix orHen

Puc. 6-4. NepemexeHue orHen ¢ LBETOBbIM KOAUPOBaHMEM.
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(b) Ornm ocesoit nuvnm Bl (Cxema ans xOQMPOBaHHLIX CEXLMA NPMBEAeHa Ha pyuc. 6-4)
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(c) NepemexexHue panamm (d) MepemexeHne ropuIoHTANLHELIMA NUHKAMK
C MICNIONLIOBAHKEeM AByX uenen C MCNONL3IOBaHMeM TPex uenen

Puc. 6-5. lNocago4yHble OrHK, OrHU OCEBOM JIMHUM N OFHU 30HbI NpusemneHns Ha BIM.
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OrHm nuHum "cton"

6.3.8.0rHM nuHMKM "cTton" JOSMKHbI YNPaBNsiTbCs HE3aBMCMMO APYr OT Apyra 1 OT OrHEr OCEBOW NTMHUN
PLl. SnekTpuyeckne Lenu SOIMKHbI NepemMexaTbecsa Takum 06pas3om, 4ToObl BCe OrHM NnHMKM "cton” He
BbILLUSIN U3 CTPOSI OQHOBPEMEHHO.

6.3.9.0rHM nuHMKM "cton" 06bIYHO CBSA3aHbI C CUCTEMON BeayLmMx orHen oceson nuHumn PL. 3eneHbin
BeQywmMin oroHb obecneuvMBaeT noATBEpPXKAEHME T[OMIOCOBOM KOMaHObl BO3QYLUHOMY  CYy4HY
npogorkatb ABWXKEHWE Mnocne OTKM4YeHUst orHern nmHim "cton”. Korga orHmM nmHim “cton”
3aroparoTcsl, OrHmM oceBon NuHUKM P, yCTaHOBMEHHbIE 3@ 3TUM OFHEM, FaCHYT Ha y4acTke OTIMHON He
mMeHee 90 M M HaobopoT. YnpaBrneHue W KOHTPOSb BeAyLMX OrHem MOryT OCYLLECTBRATHCS
nocpeacTBOM afpecyeMblx nepeknoyaTenen, Toraa Kak ans ux anekTpornuTaHnsa U BO3MOXKHOMO
nepemexeHnst UCNoMb3yeTCd Ta e Lenb, YTO 1 And orden oceson nuHum PL. Ecnun anekTponuTtaHue
BeAyLIMX OrHeWm OCYLUEeCTBRSIeTCA He OT CheuvanuMsavMpoBaHHOW uUenu, Heobxooumo obecneynTb
YHKUMOHMPOBaHME Lenen, K KOTOPbIM MOAKMOYEHbl 3TWU  OrHM, Korga notpedyetcs  ux
NCMNOJSib30BaHMe.

6.3.10. [ononHuTtenbHas nHdopmaums 0b orHax nuHum "cton” npeacrtaeneHa B fokymeHte GM-
AGA-007 «BuayanbHble cpeactear.

6.4. BoamoxHoe o6ecneyeHune nepemexeHus

OnucaHHoe Hke obopyaoBaHMe OBbIYHO HE NepemexaeTcsi, HO BKIIOYEHO B AaHHLIN pasgen Ha
cnyyan, ecnm nepemexeHue TpebyeTcs MECTHbIM MOSTHOMOYHbLIM OPraHoOM.

Cuctembl BU3yanbHOW MHAUKaLuUK rnmccagbl

6.4.1.Cuctembl BU3yanbHOW MHOMKaLMK rnccabl A0MKHbI UMETb MO ABE LeNy Ha KaXKaoM M3 KOHLIOB
Bl npy nx akcnnyataumMm COBMECTHO C cuctemon ILS.

6.4.2.06blMHO PAPI ycTaHaBnuBaeTca C neBow cTtopoHbl BIM. Korma cuctemon Bu3yanbHoWm
WMHOWKaUMK rIuccagbl aBnsieTca nonHas cuctema PAPI, yctaHoBneHHas no obeum ctopoHam BIM,
AMEKTPOIHEPINA KO BCEM OrHAM Ha ogHown cTopoHe Bl gormkHa nogaBaTbCA NO O4HOM U TOW Xe
uenu. [laHHas KOHCTpykumsi obecneumBaeT, YTOObI B Criydae OTka3a OOHOW M3 LEnen Ha Opyron
ctopoHe BIIM coxpaHanack nonHasi cxema OrHem.

6.4.3.Korga nHamkaTopbl rmmuccagpbl yCTaHaBnMBaKTCA TONbKO Mo 0AHY cTopoHy BIT, Hanpumep npwm
ncnosib3oBaHun PAPI, onsa coxpaHeHWsA LIeSIOCTHOCTU CXeMbl HEKOTOpble JlaMMbl B KaXXOOM OrHe
OOIDKHbI BbITb MOAKMHOYEHLI K O4HOW LEenn, a octanbHble - K Apyron. MNoteps ogHom namnbl B OrHe
NpuMBEOET K CHWKEHWO cunbl cBeTa. CUCTEMbl BM3yanbHOM WHAMKAUMW rnuccagbl nognexart
BbIKITIOYEHMIO B TOM Crfyvae, ecnv B pesynbraTe BbiXxoda W3 CTposi Bcero Gnoka orHen Oypet
nogasaTbCs OE30PUEHTUPYIOLLMIA CUrHaT.

3Haku ykasaHua mecTta oxunaaHua y BIM

6.4.4.B cnyyae ecnv npegyCMOTPEHO MepemeXxeHue, 3HaKM ykaszaHus mMecta oxupanus y Bl
OOIDKHbl  YCTaHaBNMBATbLCA TakMMm oOpasom, 4Tobbl Ons 3HAKOB Ha Kaxgowm crtopoHe P[L
MCMOnb30BanMch OTAENbHbIE LIEMNN.

OrHu ykasartensi CKOpOCTHOM BbiBogHoM P,

6.4.5.Cunctema orHen ykasatensi ckopocTHon BbiBogHor P (RETIL) cocTouT M3 CxeMbl YriyBneHHbIX
OrHen, ucrorb3yembIX ONA ykasaHua nogbesgHoro nytn K Bbixody ¢ BIM. Mockonbky cuctema
COCTOUT M3 HeBOmMbLUOrO KONMYecTBa OrHEW, KaXKObli U3 KOTOPbIX Heobxoanm Ana KOAMPOBAaHMUS
auctaHuum, cuctema RETIL He npegycmaTtpyBaeT nepemMexeHus, a OCHOBbLIBAETCA HA OAMHOYHOM
uenu, NMTaemon oT OTAENbHOrO cTabmunmMaaTopa NOCTOSAHHOIO TOKA.

6.4.6.PyHKUMOHaNbHOCTL cuctembl RETIL 3aBMCMT OT KOnM4YecTBa OFHEW B MNOCrefoBaTeribHO
PacnoNiOXXeHHbIX psagax, U 0Tka3 OL4HOr0 OrHA B psdy MPUBOAWT K HapyLleHuio paboTbl CUCTEMbI.
Moatomy cnegyeT o6opyaoBaTb CUCTEMY CPEACTBOM aBTOMATMYECKOTO OTKIIOYEHNSI BCEN CUCTEMbI B
crny4yae notepu XoTsi Gbl O4HOrO OrHS.
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OrHum 3awumTsl BN

6.4.7.[Ana orHen 3awmTtbl BN (RGL) gomkHbl 6biTb NPeAyCMOTPEHbI Lenn, OTAemNbHble OT Lenewn
orHen cooteeTcTBytoWmMX B n PO. OHM He JomkHbI NOAKMYaThCs K Lensm orHen cocegnunx P
unu BIMIM ana nonyveHnsa anekTponMTaHus no npu4MHe HECOBMECTUMOCTM YPOBHS SIPKOCTU, a Takke
notomy, 4to orHm 3awmtbl Bl moryT notpeboBaTtbcs B TO Bpemsi, korga orum Bl wnu P
BbIKIMHOYEHbI.

6.4.8.B cnydyae ecnu npegycMoTpeHo nepemexenve, RGL koHdwurypauum A (HagsemHble)
nepemexaroTcs Takum o6pasom, YTobbl ANs KaKAoW CTOPOHbI MecTa OXWAaHWsi MCMofb3oBanach
ofHa Lenb.

6.4.9.B cnyyae ecnu npegycMoTpeHo nepemexeHue, RGL koHdpurypauum B (yrnyGneHHbie)
nepemexarTcs Takum obpas3oM, 4TOObl OrHM MNOAKMNYanNMCb napaMmyM B LENsSX COXpaHeHus
npobneckoBon xapakrepucTtukn. Hanpumep, cl, cl, ¢c2, c2, cl, cl, c2, c2.

Orun nogxopa k PO/BIMN

6.4.10. [ns 3eneHblx orHen nogxoaa k PL/BIIT He TpebyeTca nepemexeHne, Tak Kak yHKLMSA 3TUX
OrHel cocTouT B 0GecrneyeHMn NoATBEPXKOAEHUS FONlOCOBOM KOMaHAbl O MPOAOIMKEHUM ABUXKEHUS.
OpHako ecnu nepemexeHve npegycMaTpuMBaeTCsi, OHW MOryT MoAknovaTbCs K ABYM LENsSM
aHanorM4yHo OAHOLBETHbIM OrHsAM oceBon NnHuKM BII, kak noka3aHo Ha puc. 6-5 (b).

6.4.11. Ecrm orium nogxoga k PL wmeloT uBeTOoBOE KoaMpoBaHMEe, MoOryT noTpeboBaTtbcs
AONOMHUTENbHbIE LN ANsi COXpaHeHNs LIBETOBOIO KOAMPOBAHUS NMpU OTKase OOHON Lienw.

6.5. CenekTtuBHOe nepeknioyeHue uenen PO

6.5.1.[1na obecneyveHns HaBegeHMS MO MapLUPYTy AN NUIOTOB CXEMbl NMOAKIYEHNSI OTHEN OCEBOW
nuHuK PL1 fomkHbl NpegycMaTtpmBaTh CeNeKTUBHOE NepekritioyeHne y4yacTkoB cuctemel orHen P Ha
neTHoM nore. Takas BO3MOXHOCTb MOXET ObITb 0becneyeHa nyTem NCNonb30BaHUSA cTabunuaartopa
MOCTOSIHHOIO TOKa AN KaXXOoro yyacTka Uinn nyTem MOAKMOYEHUS] HECKOMbKUX Yy4acTKOB K OOHOMY
ctabunmsaTopy M Mcnosnb3oBaHusa pene (nMnMbo B none, nNMbo Ha Bbixoge crtabunmsatopa) and
cHabxeHusa aHeprnen xenaemoro(bix) yvactka(os). Ana OB, cpeacrtBo nepeknioyeHnst y4acTkoB
MOXeT ObITb peann3oBaHO HECKONbKUMM crnocobamu, HanpuMep cneayoLwmnMmn:

a) MCMonb30oBaHNe OTAENbHOIO MEPEKNYATENA/KHOMKA YNpaBneHns ONs KaXO4oro y4vacTka.
MepekntovaTenn ynpaBneHus OOSMKHbI pacrnonaratbCa Ha (PAaKCUMUITBHOM CXEMe Ha NynbTe
ynpaeneHus, 4tobbl nepcoHan YB[ mor HarnagHo npeactaBuTb cebe BbiOpaHHbIN MapLLpyT. OT0
Takke MOXeT ObITb peann3oBaHO C UCMNOSIb30BAHMEM CEHCOPHOro 3KpaHa CO CXEMOW CUCTEMbI
MapLUPYTOB a3pornopTa;

b) o6beguHeHne opraHoB ynpaBreHusl Takum obpasom, 4ToObl Npu NpuMBEeAEHMM B OENCTBUE
OOHOro MepeknyvaTenst Ha nynbTe YNpaBeHUs BKITYaANMCb OMHW BCEX YYaCTKOB 3a4aHHOro
MapLupyTa;

C) UCNonb30BaHME KOMMbIOTEPA, 3anporpamMMMPOBAHHOINO Ha aBTOMATMYECKM BbLIOOp W
OCBELLEHME ONMTMMAanbHOrO MapLlpyTa Mocne TOro, Kak onepaTtop HasHayaeT nogrexatlee
ncnonb3oBaHuo MecTo cxoda ¢ Bl n mecTto HasHayeHus1 BO34YLLHOro CyaHa
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7. nmaea 7. CtabunusaTtopbl NOCTOSAHHOIO TOKAa

7.1. Tunbl cTabUNM3aTopoOB NOCTOAHHOIO TOKA

7.1.1.ns 6onblUMHCTBA HAa3eMHbIX Lienen (nocnegoBaTesibHbIX) a3poapPOMHOr0 CBETOTEXHUYECKOIO
060opyaoBaHMA 3NEeKTPO3HEPrua NO4aeTcs C MOMOLLLI0 cTabunm3aTtopoB nocTosiHHoro Toka (CCR),
MOCKOSNbKY Taknm obpa3omM obecnedmBaeTcsl NOCTOSHHbIM CBETOBOM BbIX0A Ha 60MbLUMEe pacCTOAHUS,
Hanpumep Ha Bl aspoapoma. OTn ctabunusaTopbl NpeaHa3HayYeHbl AN co3aaHns NOCTOSIHHOMO
TOKa Ha BbIX0O4e, HE3aBMCMMOTO OT KonebaHu Harpy3kn B CETU U BXOOHOIO HanpshKeHUss UCTOYHMKA
nutanns. OHM Takke NpegHasHayvYeHbl ANa co3naHvst ABYX Uy Gonee 3Ha4YeHUn Toka Ha BbIXOAE B
Tex cnydvasx, korga Tpebyetca perynmpoBka SpKOCTU cBeTa. Huke onuchiBaloTCsl HEKOTOPbLIE TUMbI
CcTabmnmnsaTopoB NOCTOAHHOIO TOKa, MCNOMNb3YEMbIX /15 a3pOaPOMHbIX OrHEN.

CrabunusaTtopbl C NOABMXHOW KaTyLLKOW

7.1.2.CtabunmsaTtopbl C NOABWXHOM KaTYLLKOM UCMONb3YOTCA B TEYEHWE MHOMMX NeT Ansi nogayu
NUTaHMs Ha nocrnegoBaTenbHble LEenu OCBELLUEHUS, B YaCTHOCTM, Ha LENU CUCTEM YIMYHOIO
OCBELUEeHMs. JTOT TUM CTabunua3aTtopoB MMeET pasfernbHble MEPBUYHYIO M BTOPUYHYHO KaTyLLKW,
KOTOpble SBNANTCA NOABWXHBIMWA OTHOCUTESNBHO APYr Apyra, 3a CYET Yero U3MeHseTcsa 3Ha4veHue
pPeakTMBHOrO COMPOTUBMEHUS MarHUTHOM YTEYKM BXOAHbIX W BbIXOAHbLIX Uenen. PeaktnsHoe
COMPOTUBIMEHMNE aBTOMATUYECKN PEryrnMpyeTcsl OO 3HAYEHUS, KOTOPOE MPU CIIOXEHUN C MOSMHbIM
COMPOTUBMEHMEM Harpy3km obecneymBaeT NOCTOSIHCTBO Toka B uenu. Tpebyembln BbIXOQHOW TOK
CO3[aeT cuny OTTankuBaHusl, KOTopasi YCTaHaBMMBAET NOABVKHYIO KaTYLUKy B TakOe MONOXEHWUE,
KOTopoe onpefenseT AaHHble napameTpbl Toka. [JocTuraeTcs Takoe COCTOSIHUE MeXaHW4ecKoro
paBHOBECUS, KOrda cuna oTTankuBaHus TOYHO GanaHcuMpyeT BeC NOABWKHOM KaTylwku. BoamoxHa
perynupoBka nocpencTBOM NPOTUBOBECA, Kak MokaszaHo Ha puc. 7-1. JTiobble 3MeHeHns1 Harpyskm
NN BXOOHOIO HaNpsiXXeHUsi MrTHOBEHHO HENTPanuM3ytoTCH 3a CHET NepeMeLleHns NOOBMKHOM KaTyLUKK
AN BOCCTaHOBMEHUSA anekTpoMexaHnyeckoro 6anaHca. YnpaBneHue curomn Toka JOCTUraeTcs 3a
CcYyeT MCMonb3oBaHUS TpaHcdopmaTopa C OTBOAAaMWM Ha Bbixode crabunusaTtopa. OCHOBHbIMU
HegocTaTkaMu CTabunms3aTopoB C MOABWKHOM KaTYLIKOM SBASIOTCA MeXaHW4YecKkoe [ABWXeHue
KaTyLlleK U HU3Kne KoadpmUUUEHTbl MOLLHOCTU AMs Harpy3oK BESIMYMHOW HMKe HOMUHaneHOW. Ecnu
Harpy3ka coctaBngetr 50 % OT HOMWHanbHOro 3HayeHus, KOIPMUUMEHT MOLLHOCTU MOXeT
cocTaBnaTb 75 % nnu Huxe. Berneacteme MexaHM4ecKoro ynpasneHus ctabunmusaTopbl C NOABUMKHOM
KaTyLLKOn TpebytoT TOYHOW 6anaHCMPOBKM B rOPU3OHTArIbHOM MOSTOXKEHUM U BUBPOM30NALMM.

CtabunnmsaTtopbl ¢ MOHOLMKITMYECKOWN YeTbIpexyronbHOn/pe3oHaHCHOM CeThbio

7.1.3.00H1M 13 BUOOB CTaTUYECKMX (6e3 NOoABWMKHbLIX YacTen) cTabunmnaaTtopoB NMOCTOSHHOIO TOKa
Ons nocnegoBaTtenbHbIX Lenen SBMASETCS MOHOUMKIMYECKUA YEeTbIPEXYrofbHbIN cTabununsartop.
O6bIYHO ceTb perynmMpoBaHus TOka COCTOUT U3 ABYX MHAYKTUBHbIX KaTyLUEK N ABYX KOHOEHCATOpPOB C
OOVHAKOBbIM  pPEeakTUBHLIM  COMPOTUBIIEHMEM  (PE30HAHCOM) Ha MPOMBLILSIEHHOW 4acToTe,
YCTaHOBMEHHbIX NO cxeme Tuna "MocT". B nogoOHOM CeTU BTOPMYHBIA TOK HE 3aBUCUT OT MOJSTHOTO
COMPOTUBIEHMNST HArpy3ku. YnpaBneHne Curon Toka MoXeT obecneunBaTbCcs NyTEM MCMNOSIb30BaHUS
BXOOHOIO WNM BbIXOAHOro TpaHcdopmaTopa C OTBOAAMW WUIN MITABHOPEryIMPYEMOro BXOAHOro
TpaHcdopmaTopa. [lpemMmyuwlectBammn 3TOro Tuna CTabunmnsatopoB SBMASKOTCS  OTCYTCTBUE
NOABWXHbLIX YacTeN N BbICOKMA KO3 PMUMEHT MowHocTU. K HegocTaTkaM OTHOCATCS OTCYTCTBUE
KOMMEeHcaunn N3MEHEHUIN BXOOHOIO HanpsXXeHUst U HebnaronpuaTHOE BIMSIHWME Ha CTabunmnsaumio,
KOTOPOE BbI3bIBAETCS HArpy3kamu, Co3aaroLLMMmn rapMOHUKM BbICOKOIM YaCcTOThbl B PE30HAHCHOW Lienu,
TakKMMU  Kak pPa3OMKHyTble BTOPMYHbIE  KaTyLIKM  MOCNegoBaTeNbHbIX — pasgenuvTeribHbIX
TpaHcopMaTOPOB M ra3onapoBsble nammbl (CM. puc. 7-2).

AlrA GM-AGA-015 HN30.: 02/ Pes.: 00



PYKOBOOCTBO INoO
NMPOEKTUPOBAHUIO ASPOOPOMOB
YacTtb 5. dnekTpnyeckme cuctemsbl.

HdokymeHT Ne GM-AGA-015

aea/CTp.: 712

CTtabununsaTtopbl NOCTOAAHHOIO TOKa

_. NpoTvsoBsc

. Bropuynan kaTylweka (nogBuxHan)
L |«
CepnedHiE
“— . Mepeuunan karywka (HENOABMKHAR)
| -
]

Puc. 7-1. Ctabunusatop ¢ NnoABMXHOM KaTyLLUKON.

.
5o e L d .
L - 3¢ [
B < ||~ Beix,
é 21|
2|&
O— =l
VAC < || = Brixoarol Harpysa| 7
o 1k | _‘2 ; TpaHcopmaTop
<&
4° J 2%
= L 2[5
3 Sl
[ I

Puc. 7-2. Ctabmunusatop ¢ pe30HaHCHOM CeThb10.

CtabunusaTtopbl C HaCbILWAKLWUMCA PeakToOpoM

7.1.4.CCR cC HacbllalLMMCA peakTopoM COCTOMT M3 [BYyX HaCbILLALWMXCA pPeaKTopoB,
pasgenuTtensHoro TpaHcopMaTopa, CXeMbl YrpaBneHuss W BbIXOAHOro TpaHcdopmaropa.
PeakTnBHOE CONpOTUBNEHME NEepEMEHHOMY TOKY BXOAHbIX HACLILLAIOLLIMXCS peakTOpOB perynpyeTcs
aBTOMaTU4YecKn MnocpeACTBOM BXOAHOrO MOCTOSHHOIO TOKa, B pesyrnbTaTe 4Yero peakTtopbl B
coYeTaHuM C BbIXOAHbIM TPaHC(OPMaTOPOM AENCTBYIOT KakK AeNUTenNb HanpsXXeHus, perynupyroLmnm
TOK Harpysku. [lyTem onpegeneHunsi BbIXOQHOrO Toka OT cTabunm3atopa MOXeT ObiTb BblNOMAHEHA
perynvpoBka C Lenblo KoMneHcaumm konebaHuin NnepBMYHOIO HanpsbkeHUst U rapMOHUYECKMX YacToT,
Bbl3bIBAEMbIX PA30OMKHYTbIMW BTOPUYHBLIMW KaTyLIKaMW pasgenutenbHbIX TpaHCcopmaTopoB. JTa
KoMneHcaums obecnevvBaeT YnyuyleHHy0 cTabunusaumio Toka M npeaoTBpaliaeT CoKpalleHue
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cpoka cnyx06bl iamn, Bbi3biBAEMOE MNOBbLILLEHNEM BEMNYNHBI BTOPUYHOIO TOKa BbILLE HOMUHANbHON
(cm. puc. 7-3).
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Puc. 7-3. CtabunusaTop ¢ HacbILWAOLWUMCS PeaKToOpoM.
CtabunusaTtopbl NOCTOAHHOIO TOKa C UICNOJIb30BaHMEM TBepAOTeNbHbIX CXEeM ynpaBneHus

7.1.5.B ctabunusatopax 3TOro Tuna Ucnosb3yrTCs TBEPAOTENbHbIE CXEMbl MEPEMEHHOMO TOKa Ans
ynpaBneHus peakTMBHbIM COMPOTMBMEHMEM YTeYkM TpaHcdopmaTopa. ITOT MeTon MNOo3BoNsieT
MCMonb30BaTb HU3KME YPOBHW KOHTPOMS AN MOSlyYeHUsi NOCTOSIHHOro Toka OT CTabunm3aTopoB C
SMNEKTPUYECKUMU  XapaKTePUCTMKaMU MOCIefoBaTeNlbHbIX PE30HAHCHBLIX Lener MNOCTOSIHHOIOo
HanpsbkeHusl. TBepAoTeNlbHblE CXeMbl yNpaBneHus obecneynBaloT ObICTPYHO peakuuo U BbICOKUIA
KO3(phMLMEHT MOLLHOCTM K MO3BOMSIOT CO3[aBaTb KOMMAKTHble CTabunmusatopbl C MPOCTbIM
TEXHUYECKUM 0BCNyXMBaHNEM CPEACTB YNpaBneHust.

7.1.6.B TBepaoTenpHom ctabunmsaTope ucrnonbadyeTtcst Npmog Ha ocHoBe SCR (TMpucTopHbIn). Kak
nokasaHo Ha puc. 7-4, SCR npuBogaTca B OENCTBME ANSA PE3KOro COKPALLEHWA HanpsbkeHust n
YMEHbLUEHNS 3a CYET 3TOro 3peKTMBHOIO CPEAHEKBAAPATUHHOIO 3HAYEHUS TOKa.
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Puc. 7-4. TeepaoTtenbHbin (SCR) ctabunusatop.
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®deppope3oHaHCHbIN cTabunusaTop

7.1.7.®eppopesoHaHcHbin CCR - 9310, no cyuwectey, CCR C pe30oHaHCHOM ceTblo,
YCOBEPLUEHCTBOBAHHLIA B LENaxX npeodosieHnss HedoCTaTKoB, CBSA3aHHbIX C  OTCYTCTBUEM
KOMMeHcaumm N3MeHeHMI BXOAHOTO HAaNPsPKEHNst U YMEHbLLIEHUS rapMOHUK Lienu nosnis BO30YyXaeHus.
CurHan ynpaBneHusa perynupyeTtcsl nocpeacTtsoM umdpoBoro npoueccopa curHanos (DSP) gns
NoAAepXKaHUst BENUYMHbBI BbIXOQHOMO TOKa B Lensix obecnevyeHns enaemoro wara perynmpoBaHums
APKOCTN.

7.1.8.Bpems peakuun deppopesoHaHcHoro CCR MeHbLue, Yem y TBepaoTenbHoro CCR, NOCKOMbKY
BbIXOOHOW TOK perynupyeTca HenocpeacTBEHHO CXeMOW ynpaBrneHusa u obmoTkamu ynpasneHus. B
pes3ynbTaTte 3TOro Ha BbIXOAHOM TOK HUKOMM 06pa3oM He BnusoT NpobneckoBble XapakTepUCTUKM UK
nepekntoyeHne Harpy3ok. DSP n cxema ynpaBneHusi cnocobHbl BbICTPO M TOYHO pearMpoBaTb Ha
M3MEHEHNs BXOOHbIX WKW BbIXOAHbLIX MapamMeTpoB B LeNnsax noadepXaHust Toka MOCTOSIHHOM
BenuumHbl. OgHaKo B CBA3M C pa3mepamMu U MHAMBUAYyanbHbIMW NapaMmeTpammn eppope3oHaHCHOro
TpaHccopmaTopa obLymin pasmep, BEC U CTOMMOCTb BCEro KOMMJEKTa Bbille, YEM Yy TBEPAOTENbHOIO
CCR (c™m. puc. 7-5).
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Puc. 7-5. ®eppope3oHaHCHbIN cTabunusaTop.
Crabunusartop Ha 6a3e LWWMPOTHO-UMMYIIbCHOrO MOAYNATOpa

7.1.9.0aHo1 n3 Hanbonee MHorooGeLLalLLMX TEXHONOrA B cdepe pa3paboTkm MCTOYHMKOB NMUTaHNUS
ANa cBeToBOro o6opynoBaHUSA BU3yarnbHbIX CPEACTB ABNAETCA LWUMPOTHO-MMMYNbCHAs Moaynaums
(LLAM), koTopasi Bce w4alle MWCronb3yetcs Mpu MPOU3BOLACTBE MPOMBILLMEHHbIX MNPUBOLOB C
perynmpyemMon CKOpPOCTbIO U MpU HaanexalleM NpoeKkTUpOBaHUN MOXET 06ecneynTb BbICOYaLLYIO
TOYHOCTb U BecnpeueneHTHbIN KOHTponb. OHa nNpuMeHsieTcs B cBeToaModHOM 060opyaoBaHUM Ha
aspoapomax.

7.1.10. Bba3oBas KOHCTPYKUUSI CUINOBOK Lienn Ha ocHoBe LLIMIM BknoYaeT BbINPSMIIEHNE BXOLHOIO
TOKa NUTaHus. [NMoCTOsIHHBIN TOK CriaXueaeTcs U oMnbTpyeTcs, a 3aTeM NogaeTcsl Ha NHBEPTOPHbIN
Kackag. VIHBepTOpHbIN Kackag npeobpasyeT NOCTOSIHHBIN TOK NMUTAHUSA B NEPEMEHHOE HanpsixeHue,
HO C OYeHb BbICOKOW 4acTOTOW. [NepeMeHHbI TOK BbLICOKOW 4YacTOThbl 3aTeM KOMMYTUPYeTCHa C
NCcnonb3oBaHeM BUMNONSAPHBIX TPAaH3UCTOPOB C M30NMPOBaHHbIM 3aTBOpOoM (IGBT) ona nonyyeHus
Xenaemon popMbl BbIXOAHOrO curHana. brnarogapsa nepefoBoit HOBOWM KOHCTPYKLUMU KOMMEHcaumns
KoadhpmumeHTa MOLLHOCTU MOXET OCYLLECTBNATLCA HEMPEepPbIBHO C UCNOSb30BaHNEM UMMYIIbCHOMO
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npenBapuTernibHOro perynatopa 1 BblICOKONMpon3BoOUTENbHOIO MHBEPTOPA. Bbicokune KOSde)VILWIeHTbI
MOLLHOCTW, npm6n|/1>i<a+ou_|,v|ec;| K ednHnue, BO3SMOXHbI NPy O4YeHb HU3KMX Harpy3Kax. Tok Ha BbIxoae
CTa6VIJ'II/I3aTOpa 6yneT NMETb OYEHb HU3KUI ypoBEHb WNCKaXXEHUN N MUHUMAarbHbIe rapMOHUKN.

7.1.11. Tpn COOTBETCTBYHOLUMX M3MEHEHMSIX MUKPOMPOrpaMMHOro obecrneyeHuss U annapaTHbIX
UHTepdencoB TOT e uMdpoBon npoueccop curHanoB (DSP), koTopbl mMcnonb3yeTcs Ans
deppopesoHaHCHbIX U SCR-cTabmnua3atopoB, MOXET MCMNonb3oBaTbca Ans ynpasneHns CCR Ha
6a3ze UM (cm. puc. 7-6).

[IMM-curHan

1 — — —_— — —— — — — — - - - = — — — —

Bpemsg——»
BbICOKaA MHTEHCHMBHOCTL Huakasn MHTEHCUBHOCTL

Puc. 7-6. enbta-moaynauma ansa reHepauvu LUMM-curnana.
7.1.12. KoHcTpykums Ha ocHoBe LLIMM oGecneumBaeT psig MNPeMMYLLECTB MO CPaBHEHUIO C
CYLLECTBYIOLLUMMM KOHCTPpYKUumsamn CCR:

a) YMEHbLUEHHbIN pa3mep cOOpKW: MeHblUe, YeM Npu Ucnonb3oBaHuM ¢eppope3oHaHCHOM
TexXHonoruu;

b) MukpocekyHOHOE Bpemsi peakummn No CpaBHEHMIO C MUNNUCEKYHAHbIM Yy SCR;

c) 6onee HM3Kne rapMOHUKM U BIIM3KUIN K eguHuLE KO3IMPULNEHT MOLLHOCTU Ha BCeX paboumnx
YPOBHSIX;

d) Bo3MOXeEH CTaburbHbIN TOK Ha BbIXOAE NMPY NageHUN HanNpshKeHUs Ha BXoge.
7.2. 3KcnnyaTauMOHHble XapaKTepUCTUKU CTabnnmM3aTopoB NOCTOAHHOIO TOKa

7.2.1.CtabunmsaTtopbl NOCTOSIHHOIO TOKa, oGecrneynBatolme INeKTponMTaHue Lener aspoapoOMHbIX
OrHemn, AOIMKHbI UMETb crneayoLlme BO3MOXHOCTU:

a) nogaepXkuBaTtb Ha BbIXOAE BENMYMHY MOCTOSIHHOrO Toka B npegenax +2 % ana niobon
Harpysku, BENUYMHa KOTOPOW HaxoauTcs B NpeAenax OT MONIOBUHbI A0 MOSHOW Harpysku, npu
Hanmuun o 30 % pasgenuTenbHbIX TpaHCHOPMAaTOPOB, UMEKLLMX HE3aMKHYTble BTOPUYHbLIE
OOMOTKU;

b) nokasbiBaTb Hanuune 3amblkaHWs Ha 3eMIto B Lenu, obecrieymBas nNpu 3TOM HOPMaribHYHO
3KCNyaTauuio Npu HanNMyYMmM eAMHUYHOTO 3aMblKaHUS! Ha 3eMITHO;

C) MMeTb BbICOKYIO CTENEHb HaAeXXHOCTU U HE UMETb, B CBA3U C 3TUM NOABWUXHbIX yacrem;

d) BkntoyaTb B cebs yCTPOMCTBO pa3mblKaHWUsi CETU, KOTOPOE B TeYEeHMEe ABYX CEKYHA OTKMoYaeT
nepBUYHOE HanpshkeHue n TpebyeT Bo3BpaTa ctabunusaTtopa B UICXOLHOE COCTOSIHUE;

e) pearmpoBaTb Ha U3MeHeHUs B Lenu B npeaenax 15 umknos;

f) BkntouwaTb B cebsi NpedoxpaHUMTENbHOE YCTPOWCTBO, OTKMYawuwee crabunusatop unm
obecneynBaroLLEE YMEHBLUEHNE CUIbI TOKA B Crly4ae Neperpysku no Toky;
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g) obecneunBaTb HeOOXOAMMOE KONMMYECTBO MOJIOXKEHUA PErynMPOBKMA CUSbl TOKa WK, eCcnu
TpebyeTcsi, HenpepbiBHOE MNMAaBHOE YynpaBneHne cunon Toka. KoHCTpykuusi ctabunusatopa
AOMKHa JonyckaTb U3MEHEeHMe 3HayeHUs Cunbl Toka 6e3 MpekpalleHWUsi Nogauv NUTaHust Ha
ctabunusaTop;

h) ANEKTPU4eCKn n3onnpoBsatb NEPBUYHYIO LieMNb NUTaHUA OT BTOpI/I‘-lHOI‘/JI Lenu orHem;

i) AMHaMunyeckne xapakTepucTuku, obecneumBarowme ObiCTpoe BO306HOBNEHME paboTbl B
crlydyae nponagaHvusi NUTaoLEero HanpshkeHus B COOTBETCTBMM C TpebOoBaHWSIMM K BpeMEHU
nepekntoYeHns, npmBeaeHHbIMK B Tabnuue 12-1 ABmaumoHHbIX Npaeun AR-AGA-001;

j) HenpepbIBHO paboTaTb NpW MOMHOW Harpyske Npu OKpyXxatowen TemnepaTtype B guanasoHe
oT -40 °C pgo +55 °C, oTHocuTenbHou BnaxxHocTn oT 10 go 100 % n Ha abcontoTHLIX BblCOTax A0
2000 m.

7.3. HoMuHanbHbIe XapaKTepUCTUKN CTabUnNn3aTopoB NOCTOSAHHOIO TOKa
7.3.1.Hwxe npuBeaeHbl NpUMepPbl HOMUHAIbHbLIX XapaKTEPUCTMK CTabMNM3aTOPOB NOCTOSIHHOMO TOKa.
MoLwHocTb

7.3.2.BbixogHble (BTOpUYHbIE) Harpy3ku B guanasoHe ot 1 go 70 kBT. B gaHHOM ananasoHe umeloTcs
pasnuyHble 3HaYeHNs1 Harpy3okK.

BTopuyHbIN (BbIXOAHOMW) TOK

7.3.3.Hanbonee yacto ncnonb3yTcs BeNMuuHbl Toka B 6,6 1 20 A. YacTto ncnonb3ytoTcsa npubopsl,
obecneunBatome ToK B 6,6 A anga Harpy3ok go 30 kBT BkntountensHo 1 20 A ans Harpy3oK CBhbiLe
30 kBT. lNMockonbKy cywiectByeT TEHAEHLMS K MCMOMb30BaHMIO TOMbKO TOKa B 6,6 A, npuBeaeHHbIN
HWXXe NepeYeHb LLIAroB perynmpoBaHus SpKOCTM OTHOCUTCS TOSBKO K paboTe uenv npy BENMYNHE ToKa
B 6,6 A.

BenuuuHa WwaroB perynMpoBaHusi Toka

7.3.4.B Tabnuue 7-1 npvBeaeHbl TMNOBbIE 3HAYEHWSI LUAroB perynmpoBaHns Toka anst 3-cTyneH4yaTtbix
n 5-cTyneH4aTbIXx CTabunmnsaTopoB MOCTOSTHHOrO Toka. MoryT ucnonb3oBaTbCs AOMOMHUTENbHbIE
warvM B 3aBUCUMOCTN OT MECTHOW NpakTukn. Ecnv pedb MgeTt o ctaHgapTHom 6,6-amnepHon Lenu,
CUYMTaeTCd, YTO TOK BENUYMHON MeHee 2,3 A HaxoOuTCHA HUXE YPOBHSA BUOMMOIO CBeTa U MO3TOMY
paccmaTpuBaeTCs MUAOTOM KakK BbIKMOYEHHOE COCTOsHWE. MHorga Onsi 3KOHOMUW 3Heprun u
yBenuyeHunsi cpoka crnyxbbl namn ncnonb3yetcs 3HadeHne B 80 % OT NOSIHOM SPKOCTK, MPU KOTOPOM
He3HauuTenbHO YMEHbLUAeTCa MOfHas BMAMMAs MOLUHOCTb OFHEW Mpu HOpMarnbHbIX MOrOAHbLIX
ycnosusix. [Ins cBeToanogHbIX OrHen ¢ UICTOYHMKOM NUTaHua Ha ocHose LM warn perynuposaHusi
onpeaensalTcs He BENUYMHON TOKa, a KO3(ULMEHTOM MOAYIIALMM.

Tabnuua 7-1. lmana3oH HOMUHasbHbIX 3Ha4YeHUn BbixogHoro Toka CCR.

HomuHansHsIl Honyemumbidi
Lae peeynuposaHus 8bIX00HOU MoK duana3oH
Tun moka (RMS, amnep) (RMS, amnep)
3 6,60 6,50 - 6,70
3-cTyneHvatbiv
CCR 2 550 540 - 5,60
1 4,80 4,70 — 4,90
5 6,60 6,50 -6,70
4 520 510-5,30
5-cTyneHvaTbIn
CCR B 4,10 4,00 -4,30
2 3,40 3,30 - 3,50
1 2,80 2,70-2,90
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YacTtoTa
7.3.5.0npenensieTcs 4YaCTOTON OCHOBHOMO UCTOYHUKA NUTaHUS, 0Obi4HO 50 nnn 60 Iy,
MepBU4HOE HanpsHKkeHne

7.3.6./cnonb3yeTcsa nepeuyHoe HanpsbkeHne B 240 B ans Harpy3ok go 30 kBT n 2400 B gnsa Harpysok
ot 10 go 70 kBT. Takke MOryT UCNonb3oBaTbCs W APYrMe 3HAYEeHUS NEpPBUYHOrO HaMpsPKEHUS.
CywecTtByeT TEHAEHUMS K NCMOMBb30BaHUIO CPeaHEro YPOBHS NEPBUYHOIO HaMPSPKEHUS, TAKOro Kak
600 B, gns koTtoporo TpebyeTca MeHee cneunanu3npoBaHHoe obopygoBaHue, B 4acCTHOCTU
aBTOMaTU4eCKuNe BbIKMoYaTenu.

7.4. 3awuTa oT O6pbLIBa LENU N CBepXTokKa

7.4.1.CoeagnHeHns B nocrnegoBaTeribHbIX LEnsiX AOSMKHbl  BbIMOMHATLCA  TWATeNbHO, 4YTOObI
obecneunTb LENOCTHOCTb Lenn 1 npegoTBpaTUTb BO3HWMKHOBEHME 3aMblkaHUi Ha 3emnto. O6pbiB
NnepBMYHOM Lenn npuBedeT K BbIXoOQy W3 CTPOS BCEX OrHEM B 3TOW LIEMM U MOXeT Bbi3BaTb
noBpexaeHne camoro crabunusatopa. Mo aToM npuduHe cTabunmsatopbl MOCTOSIHHOTO ToKa
OoCHalWalTCa cpeacTBamMu  3awmTbl OT 00pbiBa uUenu. Ckayku HanpsPkeHus, Bbl3blBaeMble
NnepeknoyYeHneM Lenen C BbICOKOW WHAYKTMBHOCTBIO, MOTYT Bbi3BaTb cpabaTbiBaHue cpeacTsa
3awmTbl cTabunmnsatopa oT cBepxToka. CriegyeT OTMETUTb, UTO YCTPOMCTBO 3allUMTbl OT CBEPXTOKA
00bI4HO HE pearnpyeT Ha KOPOTKOE 3amblkaHue B nocriegoBaTtenbHon uenn. MMeHHO o 3Ton NpuynHe
nepcoHan [OOIPKeH NPOXoauTb CrneumarnbHyr MOAroTOBKy, Mpexge 4Yem BbINonHATb paboTbl C
nocrnegoBaTesibHbIMU LENsIMA CBETOTEXHNYECKOrO 060pyA0BaHUA.
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8. NnaBa 8. PacuyeTbl Harpy3ok/BbIOOP MOLHOCTU CTabunusaTopa

8.1. O6wue nonoxeHus

I'Ipep,meTOM HacTosILLIEN rMaBbl ABNSETCS pacyeT Harpysks B Uenn B Uendax Bbl60pa napameTpoB
CT86I/IJ'II/I38TOpa NOCTOSIHHOIO TOKa. B HEKOTOPbIX Clty4adaX NPOEKTUPOBLUMK MOXET NMPOCTO 06paTI/ITbCFI
K paHee BbIMOMHEHHOW aHanorM4Hom yCTaHOBKe O51A Bbl60pa HOMWUHa”Na CT86I/IJ'II/138TOpa, OOHaKo 3TO
3Ha4YeHne crneagyet npoBepuTb NOCPencTBOM BbINOJNTHEHUA pacyeTa. CeeToBOE 060py,qOBaH|/|e,
yCTaHOBIIeHHOE paHee B uenn co CT86VIJ'IVI38TOp0M NOCTOSIHHOrO TOKa HoMuHanom Bcero 4 kBT, B
HOBOM YCTaHOBKE MOXEeT I'IOTpe6OBaTb npuMeHeHunsa CTaGVIJ'IVISaTopa HomMuMHanom 7,5 kBT B cBA3n C
ncrnonb3oBaHneM 6onee NPOTAXEHHbIX MUTatoLLNX kabenen. ﬂpM pacyeTe Harpy3km Ha CTa6VIJ'II/I33TOp
HeobxoaMmo npuHAMaTb BO BHMMaHuME IamMnoBYyKO HaArpysky, OOMYyCKM namn, napamMeTpbl
SCbeeKTI/IBHOCTI/I pasgenntesibHOro TpchcbopmaTopa, noTtepw B pacnpenerimteribHoM kabene, notepu
B NepBMYHOM kabene u noTtepwn B nuTaroLLEM kaberne. ﬂporpaMMHoe obecneyeHne npenocTtaBnAaAeTcA
N3roToBUTENEM.

8.2. Buabl Harpy3ok
8.2.1.B pacyeTax yunTbIBalOTCA cnegylowme BUabl Harpy3okK:
a) Jlamnoeast Haepy3ka. HomnHanbHast MOLLHOCTb famn.

b) JlTamnoeast Hazpy3ka N0 oMHOWeHUIO K nNepeuvyHol obMmomke. JlamnoBasi Harpyaka nrc
Aonyck namnbl Noc 3EPEKTUBHOCTb pas3fenuTenbHOro TpaHcopmaTopa Mo OTHOLLEHUIO K
nepBnYHOM 0B6MOTKE TpaHcdopmaTtopa. Jlamnbl M3rotTaBnMBaloTCH B NPOMbILLNIEHHOM MacLTabe,
N WOEHTUYHOCTb TOYHbIX 3HAYEHWMN MOLLHOCTM YKa3aHHbIM 3HAYEeHWsIM He rapaHTUpyeTcs.
Bo3MOXHbI goNycku, NpuBedeHHble B Tabnuue 8-1.

Ta6bnuua 8-1. [onycku namn

HomuHarnbHas Honyck BoamoxHas chakmuyeckas
mowHocme (Bm) (%) mowHocme (Bm)
30 8 32,4
45 8 48,6
200 7 214,0
250 6 265,0

¢) Hazpy3ka emopu4Ho20 omeoda. AKTBHasi Harpy3ka BTOPMYHOIO OTBOAA Pa3aenmuTenbHOro
TpaHcdopmaTopa K cBeTOBOMY obopyaoBaHuto. [ns yrnyOneHHbIX OrHEN 3Ta Harpyska MOXeT
ObITb 4OBOMBHO BbICOKOW. B crnyvae 60KoBbIX OrHen ¢ 6nmn3kopacnonoXeHHbIM pasaenmutenbHbIM
TpaHCHOPMaTOPOM 3Ta Harpy3ka He3HaunTeNbHa U MOXET He NPUHMMAaTbLCA B pacyeT. B cnyyae
OrHEW MNPUONMXKEHNA C BbLICOKMMW MavTaMuM MOXET MMEeTb MeCTO OTHOCUTENbHO BblCOKas
BEMNMYMHaA COMPOTUBMNEHNSA BTOPUYHOM 06MOTKN. [locne onpegeneHns Harpy3ku BTOPUYHON Lienu
(namnbl 1 kabenb) 3aTa Harpyska COOTHOCUTCH C NEpBUYHON OOMOTKOM pasgenuTenbHOoro
TpaHcdopmaTopa, BKMovas nobble NoTepun, KOTOpble MOryT BO3HUMKHYTb B 3aBMCMMOCTU OT
3 PEKTMBHOCTN camoro TpaHcdopmaTopa. dta 9PPEeKTMBHOCTL pas3nnyaeTcs B 3aBUCUMOCTHU
OT NTaMMnoBOW Harpy3Kku, kak nokasaHo B Tabnuvue 8-2.
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Ta6bnuua 8-2. AcphekTUBHOCTb pasgenuTenbHOro TpaHccgopmaropa

HomuHanbHas MoujHocmb HomuHanbHas mouwHocmb
mpaHcghopmamopa namns! SppekmusHocmb
(Bm) (Bm) (%)
30/45 30 70
30/45 45 77
200 200 90
250 250 89

d) Hazpy3ka nepeu4yHo20 kabens. AKTUBHasA Harpyska B NepBUYHbIX kKabensax mMexay OrHAMM.
B tabnuue 8-3 npmBeneHbl 3Ha4YeHUs1 CONPOTMBIIEHUSA ANS pasnNnYHbIX AnamMeTpoB NpOBOAOB MO
ctaHgapty AWG. 3Ota T1abnuua Takke MOXET MUCMNONb30BaTbCs AM1S ONpedesieHnst Harpy3ku
pacnpegenuTensHoro kabensa n nutaroLwero kabens.

Ta6nuua 8-3. ConpoTuBneHne MmegHbIX NPOBOAOB

Mempudveckud
pasmMep Ne Om/Kkm Om Ha 1000 ¢gbym
IEC 60228 AWG e @ 20°C (%) @ 25°C
25 25,000 0,690
4 21,151 0,815 0,2533
16 16,000 1,078
6 13,302 1,296 0,4023
10 10,000 1,724
8 8,366 2,060 0,6401
Mempudyeckuli
pasmep Ne Om/Km Om Ha 1000 ¢gbym
IEC 60228 AWG Mn? @ 20°C (™) @ 25°C
6 6,000 2,873
10 5,261 3,277 1,018
4 4,000 4,310
12 3,309 5,210 1,622
2,5 ‘ 2,500 6,896
‘ 14 2,081 8,284 2,5756
1,5 ‘ 1,500 11,493
I 16 1,309 13,170 4,084
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PacueTbl Harpy3ok/Bbi60p MOLHOCTH

aea/CTp.: 8/3

(*) ConpoTtusnexne @ 20 °C paccuntaHo Ha OCHOBE yaerbHOro conpoTuBneHus p = 1,724*108

Om*M3/Mm.

Ob6LenpuHATOM NpaKTUKon Ans 6,6-amnepHbIX CXeM SABMSIETCS UCMOMNb30BaHNE Ansi BTOPUYHbIX Lienem
npoeoaa ceveHnem 4 mm?, unm Ne 12 AWG. [ns nepBuyHbIX Lienei MOXeT MUCMonb30BaTbCA NPOBO/,

ceveHnem 10 Mm?, unu Ne 8 AWG.

e) Haezpy3ka numarowe2o kabesnsi. AKTBHasa Harpyska nutarowmx kabenew, coeamHALWNX
nepBbIA 1 NOCNEOHUI OTHN CUCTEMbI CO CTabMNM3aToOPOM NMOCTOSIHHOIO TOKa. [nnHa nuTaroLwero
kabens B ABa pasa npeBsblllaeT paccTosiHME 0T cTabunmsaTopa 4O CUCTEMbI OTHEW NPW YCITOBUMN,

4yTO I'IepBbIIZ N NOCNeaHnin oOrHun pacnonoXxeHbl 4OCTaToO4YHO ©nunako Apyr K apyry.

8.3. PacueTt Harpy3ku cBeTOBOro o6opyaoBaHus

Pacuert Harpy3kmn CcBeTOBOIro o6opy/:|,03aHV|;| B NocneaoBaTenbHOM LIENU MOXET OCYyLLECTBNATLCA C
ncnosnb3oBaHNEM FpaCbI/IKOB unuM matemartmydecku. Mmerotca pas3nn4yHble BUabl Fpad)I/IKOB, OHaKO OHU
He Bcerga CconpoBoOXaakTcd onncaHnem mx obocHoBaHus n noaToMy MOryT ObITb HenpuMmeHnmbl K
KOTOPbIX OHU OblIM  M3HAYanNbHO COCTaBMEHbI.

apyrmMm  yctaHoBkam, MnoMunMo TeX, AOnd

I_lpe,El,I'IO‘-ITVITeJ'IbeIM MeTOOO0M ABNAeTCA MaTeMaTU4eCKUn pacyer.

8.4. Npumep pacueTta

Ta6nuua 8-4. YcnoBus

HomuHankeHaa MOLLUHOCTb namnbl

P =45BT

[Honyck Ha MowHocTL namMnel (cornacHo Tabnuue 8-1 45 BT)

& =+8 % (koachcpuument 1,08)

Tok, NnpoxoAsLUuii No nocneAosaTensHOW Lenu

=66 A

3dhekTUBHOCTL NOCNEAoBaTENBHOIO TpaHcdopmarTopa

1 = 0,77 (TunoBoe 3HauyeHwe AnA TpaHcdopmaTopa
moLyHocTeio 30/45 BT)

YaensHoe conpoTUeneHue (Meas)

p=1,724x10®° Om-m @ 20°C

MoLLHocTe 6roka ynpaBneHus U KOHTPonS

Pu=7BT

[AnuHa BTOpUYHOro 0TBOAA

Ls=40m

I'IonepeuHoe CceJeHie BETOPUYHOro oTBoda

As=4mm’=4x10° w2

KonuuyecTso orHeit

N =40

OnuHa nepeuuHoro kabens

Lp= 1600 M (Hanpumep, anuxa BIM)

PaccTosHue NpoKnaaki nuTatoWwero kabens

Lr= 1000 m (gBa nuTarowyx kabens Ha KonbUeByo
uens)

|-|0I'Iepel-IH09 ceyeHe NnepelYHOro kabeng

Apc= 6 I\J'II\"'I2

I'Ionepel-lHoe ceYyeHue nuTaroLlero kabens

Arc=6 I\|"IM2

8.4.1.Tpwu ycnosusix, NnpuBeaeHHbIX B Tabnuue 8-4 n Ha puc. 8-1 Bbilwe, pacyeT TpebyemMon MOLLHOCTM

OCYLLECTBISIETCH CrieayoLmm obpasom:

a) MNpegnonaraeTcs, YTO 3NEKTPUYECKOE CONPOTUBIIEHNE NPOBOAA Bbile Anst 6onee ANVHHOIO
NpoBOAAa, HWXe ANs npoBoda C OOMbLUIMM MONEpPeYHbIM CEYEHVMEM U 3aBMCUT OT MaTepuana
nposoga (yaenbHoro conpotmerieHns). Takum o6pasom, conpoTmBrieHNe MOXET ObiTb BbipaXXeHO

KaK

R=p* LA,

ArA
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roe:

R - anekTpuyeckoe conpoTuBreHMe maTepuana (uamepsgemoe B omax, O); p - yaenbHoe
cTaTnyeckoe conpoTmereHne (namepsiemoe B ommeTpax, Om);

L - anuHa npoBoaa (M3mepsaemas B MeTpax, M);

A - nnouaab nonepeyHoro ceyeHns obpasua (M3mepsiemas B KBagpaTHbIX MeTpax, M2).
b) lamnoeas Harpyska

PL = MowHOCTb Namnbl * gonyck namnel = 45%1,08 = 48,6 BT.

c) MoTepss MOLIHOCTM Ha BTOPUYHOM (HW3KOBONILTHOM) OTBOAE, WCMOMb3YIOLeM MpPoBOA
avameTpom 4 MM

AnnHa npoBoda = 2 * annHa oteoga = 80 m;
Rs =p * 10° * gnuHa /nnowaab B M2 = 1,724 x 108 * 80 m/4 x 10 = 0,3448 Owm;
Ps=Rs*12=0,3448 Om * (6,6 A)? = 15,2 BT.
d) Ecnu B cucteme ucnonbdyetcd 6510k ynpaBneHns n KoHTpons, npubaebte 7 BT.
e) ObLiasa BTopuyHasa NOTEPS MOLLHOCTU Ha KaXKaylo namny:
P, = namnoBas Harpyska + 6nok + notepsa B otBoge = 48,6 + 7 + 15,2 = 70,8 Br.
f) BTopu4yHas noTeps B OTHOLIEHWUM K NEPBUYHON OBMOTKeE:
P1 = P,/ acphekTnBHOCTL TpaHchopmaTopa = 70,8 / 0,77 = 91,9 BT.
g) MNMoTepsa MOLLHOCTM B BbICOKOBOSIbTHLIX NEPBUYHOM W MUTaOLEM Kabensx:

ONnHa nNpoBoga = 2 * (onunHa nutarowero kabens + gnuHa nepeuyHoro kabenst) = 2 * (1000 +
1600) = 5200 m; R, = p * 108 * gnuHa /nnowaapb B M? = 1,724 x 108 * 5200/6 x 10° = 14,9 Owm;

Pp=Rs*12=14,9 Om * (6,6 A)* = 649,0 Br.
h) O6was Tpebyemas MOLLHOCTb:
3e= 33 +40 * 3p2 = 64960 + 40 * 9169 = 4325 BT = 463 kBT

i) JaHHaa cuctema MOXeT noTpeboBaTb Bblbopa cTabunmsaTtopa MNOCTOSIHHOIMO ToOkKa
MOLLHOCTbIO 5 KBA.

NmetoTcst ctabunmsatopbl MOCTOSIHHOTO TOKa CO  CreaylolyMuM  3HaYEHUSMU  HOMUWHAaIbHOM
mowlHocTu: 1,2,5, 5, 7,5, 10, 15, 20, 25 n 30 kBA.

8.5. Mpouune cooGpaxeHus

8.5.1.B pesynbTaTe pacyeTa nonyyaeTcsi BenuuMHa B BaTTax unv kBT, npeacraenstowas cobov
aKTUBHYHO MOLLHOCTb. KaxyLlasca MOLLHOCTb, Unn KBA, 3aBUCUT OT OXMOAEMOro KoadduumneHTa
MOLLHOCTW BCEW cMcTeMbl, paboTtatowen npu 6,6 A. [1nst HEKOTOPbIX BUAOB CBETOBOrO 060pyaoBaHus
KO3(PULMEHT MOLLHOCTN MOXET ObiTb OTHOCUTENBHO HU3KUM M JOIMKEH YYMTbIBATLCS Npu Bblibope
MOLLHOCTU cTabunusartopa.

8.5.2.Ha BbIGop cTabunmuaaTopa NOCTOAHHOIO TOKa TakKe MOTYT BIUSATb XapaKTEPUCTUKN HArpy3Kku.
[nsa nocneposaTenbHbIX Uenen ¢ konebnowmummnca Harpyskamn, Ans KOTopbix TpebyeTcs HU3KUK
KO3 ULMEHT rapMOHNK BbIXOAHOIO HaMNpsbKeHus, pekoMmeHayroTca beppopesoHaHcHble CCR.

Appecyemble OFHU: MOLLHOCTb NepeksoYalolero ycTpomcTea

8.5.3.B HekoTOpbIX Cny4asix KOMMYyTaUMOHHAs CrMoCOOHOCTb afpecyeMoro nepeksoYaroLero
YyCTpPOMCTBA MOXeT 3aBuceTb OT (PopMbl KpMBOM ToKa Ha Bbixoge CCR. Bbicokun koadpuumeHT
amnnuntyabl Toka CCR MOXET He NO3BOMSATb MCMOMb30BaTh MakCUMarbHyH HOMUHASbHYIO MOLLHOCTb
Harpy3ku. [1poekTMpOoBLUMKY crnegyeT npogymaTb NPUMEHSIEMYIO cxeMy ansa obecneveHus
Hagnexallero gyHKuMoHupoBaHus. Beibop CCR mMoxeT noBnuaTh Ha Tpebyemyto Harpysky. Cnegyet
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NMPOKOHCYNbTUPOBATLCAC W3rOTOBUTENIEM OTHOCUTESTbHO BO3MOXHbIX MNPOGEM, CBsi3aHHbIX C
ncnonb3oBaHnem CCR.

8.5.4.Kaxxgoe apgpecyemoe yctponcTBo OyaeT noTpebnsaTb 3HEPrMio Ha BTOPUYMHOM OTBOAE
pacnpegenutensHoro TpaHcdopMaTopa. [lpy pacyeTe HarpyskM K MUKOBOMY 3HAYEHMHO,
noTpebnseMon yCTPOMCTBOM MOLLHOCTU NprbaBbTe NOTEPHo B AOMONHUTENBHOM BTOPMYHOM Kabene,
YTO 0COBGEHHO BaXKHO NPY HANM4MN BTOPUYHOTO YANMHUTENBHOIO kabens.

CMHXpOHHO MUrarowme Harpy3km

8.5.5.Llenb yrnybneHHbix orHen 3awmtbl BIM (RGL koHdurypaumm B) sBnseTca npumepom
noTeHumanbHo BonbLumx BpockoB Harpy3ku B ananasoHe ot 30 0o 32 Bcnblwek B MUHYTY. Ecnn Bce
yrnybneHHble orim RGL B Lenm TOYHO CUHXPOHMU3UPOBAaHbI, MOMIOBUHA OFHEN BKIIOYEHA, U NOMOBMHA
BbIKMOYEHa B N0OOM MOMEHT BpemMeHW. Ho Npu naMmeHeHnn COCTOSHMUSA Nnamn namribl, KOTOPbIE TONbKO
YTO noracrnu, NoYTM He CO3LalT Harpysky, a famnbl, KOTOpble TOMbKO YTO 3aXrUCb, CO3Aal0T
HarpysKy, paBHyl0 NMPUMEPHO MOSIOBUHE MX MOLLHOCTW, NMOCKONIbKY HUTWM Hakana BCe elle Tensble.
Koroa HUTM Hakana HarpeBalTCs OO0 MaKCUMarbHOro 3HA4YeHMWsi, BKIHOYEHHbIE Nammnbl HauMHaKoT
cosgaBaTb NOJSIHYH Harpy3ky. Ha puc. 8-2 npovnniocTpupoBaHa Harpy>KeHHOCTb Lienw.

60 %

50 %

40 % /

25%

20 %

Harpyaka uenv, % oT MakcumManbHOn

BPEMS - CEKyHAb
0,5 1,0 15 20 25 30 35 40 4,5

Puc. 8-2. Harpy3so4yHasa xapaktepuctuka RGL

8.5.6.Ha puc. 8-2 gonyckaetcs, 4yto 100-npouUeHTHas Harpy3ka co3gaeTcs npu nogadve aHeprum Ha
Bce yrnybneHHble orin RGL. Mpu Bbibope CCR cnegyeT npyHMMaTtb BO BHMMAaHME TakoW Tun
Harpy3ku. [poekTMpoBLWUK AormkeH ybeauTbCsl, Y4TO pacyeTbl B OTHOLWIEHUN IP(PEKTUBHOCTM U
Harpysku BepHbl. Takke cnegyeT MPOKOHCYNbTUpoBaTbes ¢ marotosutenem CCR OTHOCUMTESbHO
npurogHoctn gaHHoro CCR gns gaHHon cuctembl. CyulecTByowme cuctemMbl yrnyoneHHbix RGL
MOTyT BKIMHOYaTb BCTPOEHHYHD BO3MOXHOCTb pacnpefeneHns Harpyskum Ans CHUWKEHUS OUHaMUKK
uenn. Kpome TOro, MoxeT ObITb BaXkHa CMHXpOHM3aumsa yrnybneHHoix RGL ons npegoTBpalleHns
CUTyauuun, Korfa Kak YeTHble, Tak U HeYeTHble OrHWU OAHOBPEMEHHO BbIKIMIOYEHbI, B pe3ynbTarte Yero
yrnybneHHble RGL co3gatoT O4eHb HU3KYH Harpysky. pu n3ameHeHun Harpysku MOXeT BO3HMKAaTb
aonyctumoe Hebonblioe OTKMOHEHME BenuuMHbl BbixogHoro Toka CCR. [ns KOHTPONMpyembixX
nocregoBaTtenbHbIX Lienen JonyckaeTca HEMHOMo paclUMpuUTb YPOBHM aBapuIMHOIO CUrHana cucteMbl
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KOHTPOJ1A BbIXOOHOIO0 TOKa CCR B uensx npegorspalleHna  U3NMUWHUX  J10XKHbIX TPEeBOTr.
npoeKTI/IpOBLU,I/IKy cneagyeT NPOKOHCYINbTUPOBATbCA C U3roTtoBUTENIEM CCR u cpencrts ynpaBneHud
er'Iy6]'IeHHbIX RGL oTHOCUTENLHO COBMECTUMOCTU U NnPpUMEHEeHNA 3TUX KOMMNOHEHTOB.

ACMHXpOHHO Murarowine Harpy3kum

8.5.7.MpumMepoM acMHXPOHHO MMratoLien Harpyskm SIBNSETCA HaA3eMHbIA OroHb 3awwmTbl BIT,
Murarowun B gnanasoHe ot 45 go 50 pas B MMHyTY. OBbIMHO BPEMSI MUraHNS KaXkgoro npobneckoBoro
OMHS HECUHXPOHM3UPOBAHO, U Harpy>XeHHOCTb NOCNneaoBaTenbHOM Lienu orHen B pasHble MOMEHTbI
BPEMEHN MOXET HECKONbKOo pasnuyaTtbcs. CpeaHas HarpyXeHHOCTb KpynHbIX Lenerh o6blYHO
HOpMarnuayeTcsl C Te4EHUEM BPEMEHMW, HO MOTYT ObITb NEPUOALI, KOrAa Harpy>KeHHOCTb 3HAYUTENbHO
konebnetca. MNpu M3MEHEHUM Harpys3kM MOXET BO3HUKaTb OO0MYCTUMOE HebOorbLIoe OTKIMNOHEeHuEe
BENUUYMHBLI BbiIxogHoro Toka CCR. [na KOHTponuMpyemblx nocnegoBaTtenibHbIX Lenen gonyckaetcs
HEMHOrO pacLUMpUTbL YPOBHM aBapUNHOIO cUrHana cucTeMbl KOHTPONS BbIxogHoro Toka CCR B uensax
npeaoTBpaLLEHNS USNULLHMX FOXHBIX TpeBor. NpoeKTMPOBLLUKY crieqyeT NPOKOHCYNbTMPOBAaTLCS C
narotoeutenem CCR u HagszemMHbix RGL OTHOCUTENBHO COBMECTUMOCTM M MPUMEHEHUS ITUX
KOMMOHEHTOB.

HenuHeWHbIe NN peakTUBHLIE Harpy3Ku

8.5.8.0neKkTpoHHbIEe  yCTpOWMCTBA, TakMe Kak CBETOAMOAHble  OrHW,  nocregoBaTenbHO
NMOACOEAMHEHHbIE 3HAaKM WM afapecyemMble KOMMOHEHTbl, MOryT C€034aBaTb HENMHEWHY Wnn
pPeaKkTUBHYIO HarpysKky Ha Lenb. OTU YCTPOMCTBA MOTryT BKMKYATb UMMYNbCHbIE UCTOYHUKA NUTAHUS,
KOTOpble MOryT coobLiaTb E€MKOCTHYIO XapakTepUCTUKY Harpy3ke uenu. Kpome Toro, korga uenb
HaxoauTCa noA HanpshkeHuem, 3TU YCTPOMCTBA MOryT M3HA4anbHO co3faBaTb OTHOCUTENbHO
BbICOKOE MaJeHMe HanpsbkeHusi, a 3aTeM pe3KOo MnepekniovaTbCcsl Ha Oonee HWM3Koe napeHue
HanpsbkeHns. [MpoeKTUPOBLUMKY crnedyeT MNpPOKOHCYNbTUpoBatbes € wmarotoButenem CCR wn
3NEKTPOHHOrO KOMMOHEHTA OTHOCUTENbHO BO3MOXHbLIX NPO6eM COBMECTUMOCTMU.

CTabuUnbHOCTb Lenu 1 Harpy3ka Ha Lenu ¢ NoAKMHYeHHbIMU 3HaKaMu

8.5.9.HekoTopble a’poapOMHble 3HaKM MOryT CcoAepXaTb HacbIWaloLWwmMics TpaHcdopMaTop,
NOAAEPKUBAKOLWMIA MOCTOSIHHBIA YPOBEHb CBEYEHUSI Ha BCEX Llarax perynmpoBaHust SIPKOCTH,
obecneyvnBaeMbix CTabnnNnM3aTopomM NOCTOSTHHOMO TOKa. ATU 3HAKM MOTyT co3faBaTth 6onbLune 6Gpocku
Harpysku B nocrieqoBaTefnlbHOM Lenu npy BKIKOYEHUM UK NMPK BbIXo4e famnbl U3 CTposi. Takon Bug
Harpy3kM MOXeT HeraTMBHO BnuATb Ha HekoTtopble CCR v npuBoguTb K HECTabunbHOCTU WU
OTKMOYEHUIO Lienu. [NpoeKkTUpOBLLMKY crieqyeT NPOKOHCYNbTUPOBATLCS C U3rOTOBUTENSMM KakK 3Haka,
Tak 1 CCR, no Bonpocy COBMECTUMOCTMW.

8.5.10. [nsa onpegeneHus TpeboBaHuMM NO Harpy3ke M MowHoctTM CCR ans TakMx 3HaKoB
HenpaBuIbHO MPOCTO CrAOXWUTb BenuunHy BonbT-amnep (BA), Tpebyembix 3Hakamu, U Harpysky
OCTalbHbIX 3MEeMEeHTOB Lenu, a 3aTeM BbINONHUTL ObblYHbIE pacyeTbl NoTepb B kabensx,
apekTMBHOCTM TpaHcdopmaTopa M T. 4. Takon pacdeT OydeT ornpaBgaH, TOMbKO €Cnv Lenb
HaxoAMTCA Ha BbiCLLEN CTyneHn B 6,6 A.llpumep: Uenb C HECKOSbKUMU 3Hakamu, KoTopas nmeer
Harpy3ky 3HakoB B 10 000 BA nntoc Harpyska gpyrmx orHen u notepu sennumHon 3000 BA, yto B
cymme gaet 13 000 BA. [Ins gaHHOW Harpys3ku Ha Bbicllen ctyneHn nogonget CCR MOLWHOCTLO 15
KBA C HOMWHanNbHbIM MaKCUMarbHbIM BbIXOOHbIX HanpsbhkeHnem 2272 B. OpgHako, ecnn CCR
nepeknoyaeTcs Ha boree HU3KYHO CTYNEHb, 3HaKM B Lenu no-npexHemy oyayT Tpebosatb 10 000 BA
ans nogoepkannst ux ceedvenus. MNpu 2,8 A Harpy3ka B 10 000 BA tpebyeT okono 3570 B, a 3HauuT,
MowHocTn gaHHoro CCR ©Oymet HepoctatouHo. [Onsi obecneveHus 3Haka Tpebyemon aHepruen
crnegyeT y4ecTb MakcMMarnbHOe HanpshkeHue, Tpebyemoe 3HakamMy Ha HU3LEW WCNOMb3yemou
CTyneHu uenu, a Takke BenuuMHy BA ocCTanbHbIX 3nMemMeHTOB uenu, notepu B kabensax u
ahPEKTUBHOCTb NOCNeoBaTesNlbHOrO pasgenuTenbHOro TpaHcgopmaropa.

CBeToamoaHas TexHonorusa

8.5.11. Harpyska Ha uenu, B KOTOPbIX MCMONb3yeTcs CBETOAMOAHAS TEXHOMOrUsi U, BO3MOXHO,
Apyrve BuObl CBETOTEXHUYECKOro 00O0pyaoBaHWs, [OSKHA M3y4vaTbCsl B KOHCYNbTauuM C
COOTBETCTBYHOLUMMM M3roToBuTensmu. OgHako, NpMHUMNBI pacdeTa ko3adpuUMEHTOB, Hanpumep,
oTpaxarwlmx kabernbHble MNOTEPW,  aHamnorMyHbl  MPUMEHSIEMbIM  ANs  TPaaULUMOHHOIO
CBETOTEXHNYECKOro 060pyA0BaHMS C UCNOMb30BaHNEM NaMn HakannBaHUs.
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9. Nnaea 9. NocnepoBatenbHble TpaHChOPMaTOPbI HA3€MHbIX a3POAPOMHbIX OrHeun

TpaHcdopmaTopbl AGL perynupytotca ctaHgaptom IEC 61823.
9.1. ®yHKuuM

9.1.1.B nocnepoBaTtenbHbIX  LENAX  CBETOTEXHMYECKOro  obopyaoBaHMS  UCMOMb3yHTCS
TpaHcopMaTopbl Ha3eMHbIX adpoApPOMHbIX orHen (AGL) gns obecneyeHus LEenOCTHOCTM Lenu,
4yTOObl OTKa3 OTAENbHOM namnbl He npuBoaun K obpbiBy uenn. TpaHcdopmaTtop AGL Takke
noBbIWaeT ypoBeHb 6e30MacHOCTM 3a CYET CO34aHUS HWU3KOrO HamnpsPKeHWs Ha BTOPUYHOM, MMM
namnoBon, CTopoHe. JTa 06e30nacHOCTb, TEM He MeHee, MOXeT OblTb HapylleHa KOPOTKUM
3aMblkaHMEM MeXAy NEePBUYHON U BTOPUYHON OBMOTKaMU. B HEKOTOPbLIX YCTaHOBKAX MCMOSb3yTCA
LUYHTUPYIOLLME YCTPOWCTBA, Takne Kak NieHOYHbIE NpeaoXpaHnTenm, KOTopble 3aMblkatoT namny npu
BbIXO4Ee ee W3 CTpos, AN npefoTBpalleHns BO3OENCTBUSA PasOMKHYTbIX BTOPUYHBIX Lenen Ha
cTabmnmsaTop NOCTOSAHHOroO ToKa (M. puc. 9-1).

V\\
 [lepBU4HbIA coeanHUTenb (rHe3no)

Kopnyc TpaHcgopmaropa
\\\

BTopuyHbI OTBOA C COEAUHUTENEM

[epBUYHBIA cCoeanHUTEND (LUTEKEP)

Puc. 9-1. TpaHccdopmaTop AGL.

9.2. KoHcTpyKuus TpaHcdopmaTopa

9.2.1.TpaHcdopmatop AGL COCTOUT 13 NEPBUYHON M BTOPUYHOM OOMOTOK, KOTOpPble HaMOTaHbl Ha
NMOMELLEHHbI B BOOOHEMPOHMLAEMbIA KOXYX MAarHUTHbIN CepaeyHuK, U MMeeT NepBUYHbIe U
BTOPWYHbIE OTBOAbI ANSA COeAMHEHMs nocrnegoBaTenbHon uenu ¢ namnon. OTHOLWEHWEe BUTKOB
nepBuMYHOM OOMOTKM K BUTKAM BTOPUYHOM OOMOTKM MoOCnegoBaTenbHOro TpaHcdopmaTopa
coctaBnseT 1:1, Tak 4TO TOK B flaMne COOTBETCTBYET TOKy B NepBUYHOM kabene, npoBeAeHHOM OT
ctabumnmsatopa MOCTOSIHHOIO ToOKa. XOTs OTHOoweHue BuUTKOB 1:1 saBnseTcs Hawmbonee
pacnpocTpaHeHHbIM, MOTYT UCMONb30BaTbCA U Apyrne 3HavyeHus (CM. nyHKT 9.5.1 b)). MNepsuyHas n
BTOpPUYHAs OOMOTKM 3NEeKTPUYECKN U30NMPOBaHbl, HO COeAMHEHbl MarHUTHOWM uenbko. BTopnyHas
Lenb noaBep)XeHa MeHbLUEMY 3NEeKTPUYECKOMY NoTEeHLMany, u NPUMMEHSETCS NpakTuka 3a3eMneHns
ogHoro n3 ee BbiBO4oB. CepaeyHnk TpaHcdopmMaTopa B npouecce paboTbl HEHACKILEH B OTHOLLEHUM
MarHWTHbIX CBOWCTB, HO CTaHOBWUTCS HACbIWEHHbIM B Crydae Bbixo4a W3 CTPOs famnbl Mu
pa3MblKaHUSA BTOPUYHOWM Lienun 1 Takmm o6pa3omM noaaepxuBaeT LeNTIOCTHOCTb NepBUYHOM uenu. Ecnm
B JlTaMMNOBOW LIENW NPOUCXOAUT KOPOTKOE 3aMblkaHWe, TpaHCopMaTop BbIXOAUT U3 Harpy>XeHHOro
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COCTOAHUA n OKa3blBaeT MUHNMalibHOE BO3OencTene Ha nocnenoBaTtesibHYH Lenb.
TpaHC(bOpMaTOpbl OOJTIXHbI ObITb  CMOCOOHDI HenpepbIBHO pa6OTaTb 0e3 BO3HMKHOBEHUS
I'IOBpe)K,EI,eHI/IIZ npu pacquHon Harpys3ke, pasmbikaHUX Lenn Nnmn KOPOTKOM 3aMblKaHUK B LIENA.

9.2.2.Ecrnn npegnonaraeTcd, 4Y4Tto OrHu 6y,EI,YT ynpaenAaTeCA unHAMBMAyaribHO C WUCMNOJib30OBaHUEM
noneeoro 6roka, KOHCTPYKUUA OO0JKHA npeayCcMaTpuBaTh CBA3b Yepes Tpchd)opmaTopbl uenwn.

9.3. Koxyx

9.3.1.BogoHenpoHnLaembIn KOXyX, B KOTOPbIA MOMELLAITCA cepaeyHuK, 0OMOTKM 1 OTBOAbI, MOXET
ObITb M3rOTOBMNEH U3 MeTanna, Pe3uHbl Uy NnacTMacchl U AOMKEH ObiTb NPUroAeH AN MOHTaXa
HenocpeacTBEHHO NOA 3eMren, Nnoh BOAOW, B OCHOBAHMSAX WM B YCMOBUSX BO3AENCTBUS
mMeTeoycnosun. Heobxoanmo, 4Tobbl KOXYX NpesoxpaHsan TpaHchopMaTop OT MOBPEXAEHUS B
cnyyae ero nageHus unu TPaHCNOPTUPOBKM 3a oauH npoBof. Koxyx [ormkeH He ponyckaTtb
NPOHMKHOBEHMS BOAbI BO BHYTPEHHIOKO MOMIOCTb Yepes CBOK MOBEPXHOCTb UM MecTa NOACOeANHEHNS
K HeMy npoOBOOOB, COXpPaHATb YCTOMYMBOCTb K BHELUHMM BO3OEWCTBUAM C Lenbio n3bexaHus
paspyLUEHNS UK NOBPEXAEHMS NPU OMEHb HU3KUX TEMMNepaTypax, a Takke 3alumiiaTte npnbop B xoae
TPAHCMOPTUPOBKM, XpaHEeHWs,, MOHTaxa u obcnyxusaHus. MaTtepuan Koxyxa [OIKeH ObiTb
OrHEeCTOMKMM/CaMo3aTyxatoLmnm.

9.3.2.Heo6xoanMo, YTOGLI BbIBOALI NEPBUYHON OBMOTKA UMenn ceveHne He meHee 10 mMm? (Ne 8
AWG), 1 conpoTuBIieHNe MX U30NALMN OOIMKHO BbiTb paccuntaHo He meHee YeM Ha 5000 B. 31un
BbIBOAbI JOITKHbI ObITb HE kopoye 50 cm. OBbI4HO Ha TakMX BbIBOAAX pa3MeLLaloTCA CoeaNHNTENbHbIE
YCTPOWCTBA B BMAE LUTENCENsa Ha O4HOM M3 MPOBOAOB M FHe34a Ha ApYrom, KoTopble NPUrogHbl Ans
nogcoenuHeHust K kabento nocnegosatenbHOM Lenu. BeiBogbl BTOPUYHOM 06MOTKM 4OSKHBI COCTOATD
13 OBYX MPOBOAHMUKOB ceyeHneM He MeHee 4 Mm? unm 6 mm? (Ne 12 unm Ne 10 AWG), umeTb
COMPOTUBIEHME M30MSUMM Ha HanpsbkeHne He meHee 600 B, v nx gnvHa OoSPkHa COCTaBMsATb He
meHee 100 cm. OGblMHO TakuMe BbIBOAbI OCHALLLATCS COOTBETCTBYIOLLMMW OBYXNPOBOLHNUKOBLIMU
COEAMHUTENSMM, KOTOPbIE MO3BONAT NOOKIMIOYNTDL UX K OTHIO.

9.3.3.X0Ta KOHCTPYKUMS TpaHcdopmatopa AomkHa ObiTb BOAOHENpPOHWLUAeMon, ero cnegyet
yCTaHaBnNMBaTth Ha kabernbHbIX Xenobax B CMOTPOBbIX KOMOALAX UMK Ha Kakom-nNnbo pasgenuTene,
HaNpMMep Ha Kupnu4e, B rNy0boKOM OCHOBaHUU (TPaHCHOPMaTOPHOM KOXYXE).

9.4. TemnepaTypa oKpyxatowen cpeabl

TpaHcdopmaTopbl AOMKHbI BbITb CNOCOOHBI paboTaTtb Npy TemnepaType B gnanasoHe oT -55 °C oo
+65 °C.

9.5. MapameTpbl TpaHccopMaToOpOB

9.5.1.MapameTpammn nocregoBatenbHbiX TpaHcopmaTopoB AGL siIBNsOTCA BbIXOAHAsH MOLLHOCTb,
TOK B NEPBUYHONM U BTOPUYHOM 0OMOTKaX, YacToTa MU HanpsbkeHne N3onsiumm NepBUYHON 1 BTOPUYHON
uenen. [JaHHble TpaHcopmMaTopbl MOTyT BbiTb NErko M3roTOBMEHbI MOYTM C MOOLIMKU XKenaeMbiMu
napameTpamu. Hwke npmBeaeHbl HEKOTopble 13 Hanboriee YacTo UCNOoNb3yeMbIX MapamMeTPOB:

a) MowyHocmb. YacTo ncnonb3yetcs HOMMHanNbHast mowHocTb 30/45, 65, 100, 200, 300 1 500
BT n nHoraa 1000 u 1500 BT. Ons cBeToanogHoro obopyaoBaHusl UCMONb3YHTCS 3HAYEHUS B
10/15 n 20/25 BT.

b) Tok. HomunHanbHble 3Ha4YeHMs1 TOKa 0ObIYHO AalTCs B BUAE OTHOLLEHMSI NEPBMYHOINO ToKa KO
BTOpU4HOMY. OBLLENPMHATBIMM 3HAaYEHNAMN sBnsaTCA 6,6/6,6, 20/20, 6,6/20 n 20/6,6 A.

c) Yacmoma. OOwenpuHATbIMM 3HaYeHuamMn 4dactoT senstoTes 50 n 60 u. »KenatenbHo
ncnonb3oBaTh TpaHCcopMaTop Ha TOM YacToTe, A4St KOTOPOW OH pacCUYUTaH.

d) Msonayus. BonblMHCTBO pasgennTenbHbiX  TPaHCOPMAaTOPOB  MMEKT  U30MAUMIO,
paccuntaHHyto Ha 5000 B B nepsuyHom uenv n 600 B Bo BTOpnyHOn. PaccunTtaHHble Ha 6onbLluve
3Ha4yeHMs MOLLHOCTU TpaHcgopmaTtopbl MoryT notpeboBaTb 6omnee CUAbHOW BTOPUYHON
n3onaumm B CBA3M € 6onee BbICOKUM HaNpshKeHMEM Pa3OMKHYTOM Lenu.
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9.6. MuTaHMe HeCKOMbLKUX NlaMn OT OQHOro TpaHcdopmaTopa

9.6.1.>KenaTtenbHo, 4TOObI KaXkabll OroHb MNOJlyvan 3feKTPO3HEpPrMio OT CBOEro Co6CTBEHHOro
TpaHccopmaTopa. B page cnyyaeB Anst yMEHbLIEHNS CTOMMOCTU YCTaHOBKW, Kak, Hanpumep, npwu
yCTaHOBKE OrHEeW 0CeBON NHUK Ha cyllecTBytowmx BT, unu ans ymeHbLIeHNA Macchl 1 MPOYHOCTM
kabenewn, kak, HanpUmep, ANS BbICOKMX OMOP OrHen MpUGNMKEHMS, HECKOMbKO namn MoryT ObiTb
coevHeHbl MnocneoBaTenbHO C OOHUM pasfenuTenbHbiM TpaHcdopmaTopoM. TpaHcdopmaTop
OOIMKEH NMETb AOCTATOYHY0 MOLLHOCTb Ans o6ecneyeHrs nuTaHusa BCex namn ¢ y4eToMm notepb B
nHun. C gaHHOM CXeMOoW CBsi3aHbl ABe NpoGnembl: BO-MEPBbIX, NMPUM OTKase OOHOW M3 namm,
BbI3bIBAOLLEM pa3MmblkaHWe Uenu, Apyrme namnbl CTaHOBATCA HepaboTalowumu, ecnv  He
NCNONb3yTCS COOTBETCTBYHOLLME LLUYHTUPYIOLLIME YCTPOMCTBA; @ BO-BTOPLIX, B MOMEHT 00pbIBa Lienu
OTKa3a MrHOBEHHOE 3Ha4YeHWe BTOPUYHOIO HanpshKeHUs MOXeT ObiTb 04eHb BONbLIMM, OCOGEHHO B
cny4yae TpaHcgopmaTopoB AGL 6onbLuon MoLwHocTU. [JaHHble Npobrnembl pacCcMaTpUBaOTCA HUXKE.

9.7. BosgeicTBue pasMbiKaHUA Lieny BTOPUYHON OBMOTKM TpaHCchopMaTopoB

9.7.1.KoHcTpykumn GonblunHCTBa TpaHcdopmaTopoB AGL orpaHMumBaloT cpeaHekBagpaTuyHoe
(RMS) 3HayeHune HanpsikeHus pasoMKHYTbIX BTOPUYHBLIX uLenen BenuunHon B 200 B unn Huxe.
OpHako MrHOBEHHOE 3HayYeHue HanpsKeHUs HEKOTOPbIX TpaHC(opMaToOpoOB B MOMEHT pasMblKaHUSA
uenn MoxeT OblTb CyLEeCTBEHHO Bbiwe. TpaHcopMaTopbl, MarHUTHbIN CepAEYHUK KOTOPbIX
paccyMTaH Ha HacbllWeHWe Mpu HanpsKeHun, NULlb He3HadYuTenbHO MpeBbiwatowem paboyee,
0Obl4HO MMEIT MeHblwune RMS u MrHOBEHHOE MUKOBOE 3HA4YeHue HanpskeHUs pPasOMKHYTOM
BTOPUYHOM LENu, 4Yyem TpaHCHOPMATopbl C MEHbLMM HacbiweHneM. Bbicokne RMS 3HaveHus
HaMNpPsPKEHNST PasoOMKHYTOW uenu TpebyloT 6osiee CUNbHOM M30NAUMM BTOPUYHON OBMOTKM U
npeacTaBnsaloT 6oMbLIy0 ONACHOCTL B NflaHe BO3MOXHOMO 3MEeKTPUYECKoro yaapa, 0OgHako OHU npu
3ToM oOycnoBnmBaloT 6oniee HagexHyt paboTy NNEeHOYHbIX npedoxpaHuTenen. PeakTueBHoe
COMPOTUBIEHNE nocneaoBaTernbHbIX TpaHC(OPMAaToOPOB MPU Pa3OMKHYTbIX BTOPUYHBIX LIENsiX
NPUBOONT K WCKaXKEHUIO POpMbl TOKa MNEPBUYHOW LENW, U BO3HWKaKOLWMe B pesyrbTate 3Toro
rapMOHMYeCKMe YacTOTbl MOTYT NOBNUATL HA (PYHKLUMOHUPOBaHNE HEKOTOPbLIX BUAOB CTabunnsaTopos
MOCTOSIHHOIO TOKa.

9.8. LlyHTMpylowme ycTporcTBa Ansa namn

9.8.1.He3aBucymo ot TOro, NoAcoeaNHEHbI N NaMnbl K NOCNeAoBaTeNbHON Leny HenocpeacTBEHHO
MM B Ka4yecTBe nocnegoBaTeflbHO COeqMHEHHOW Ipynnbl Yepe3 oaunH TpaHcgopmatop AGL, npwu
neperopaHnyM HATU Hakana ogHoOW U3 fiamn BCSA rpynna flamn BbIXOAUT U3 CTPOS, €CNU K KOHTaKTam
OTKa3aBLLEel famMnbl He NOACOeAMHEHO noaxoasilee WyHTUpytoLwee yCTPOMUCTBO. B TeueHne MHormx
neT MCMonb30BaHUSA MocredoBaTenbHbIX Lenen orHenm 6e3 Takux TpaHcopmatopoB aOns
LWYHTUPOBAHMS BbleALNX U3 CTPOS amMn NPUMEHANNCH NiiaBkue NeHoYHbIe npegoxpaHutenu. ns
3TOro Mexay KnemMmmamm Kakoow M3 riamn yCTaHaBNMBaOTCA MPY>XUHHbIE KOHTaKTbl. OTWU KOHTaKTbI
pasgerneHbl MIeHOYHbIM NpeaoxpaHuTeneM B BuAe HeOOMbLIOro AUcKa TOHKOW HENpoOBOASLLEN
NNeHKN Mexay NPOBOASALLUMN BHELLHMMU NOBEpXHOCTAMU. Korga namna paboTaeT, NNeHOYHbIN ANCK
obecneunBaeT M30MAUMIO KOHTAKTOB flamnbl ApYr OT Apyra, a HUTb Hakana namnbl 3amblkaeT
nocnegosatenbHyto Lenb. Koraa HUTb Hakana namnbl OTKa3biBaeT, HANPSXXEHNe Ha 3aXXMMax famnbl
ObICTPO BO3pacTaeT M nNpobuBaeT MMeHKy, 3amMblkas KOHTakTbl namnbl, 6narogaps 4emy
nocneposatenbHas LUenb BOCCTaHaBNMBaeTCs [0 cpabaTbiBaHWs YCTPOWCTBA 3awuTbl OT
pa3MblKaHns uenu ctabunusatopa NOCTOAHHOIO Toka. [pu 3ameHe namnbl JOMmKeH bbiTb yCTaHOBMNEH
HOBbIA MSIABKAA MNEHOYHbIA npegoxpaHuTenb. [ IMKOBOE 3HAYeHME HamnpsPKeHUs Pa3OMKHYTON
BTOPUYHOM LENU HeKoTopbiX TpaHcdopmaTtopoB MoxeT gocturate 100-200 B unu meHbwe. B
HanMMuMM UMMEKTCA NnaBKkMe MfEeHOYHble MpeaoXpaHuTenu, KoTopble paboTalT npu  3TUX
HanpshKeHUsAX, HO MOTyT ObITb HEHaAEXHbLIMWN, MOCKOMbKY HanpsbkeHne pasoMKHYTOW Lienn MOXET He
Bbl3blBaTb NPOOOSA MMAEHOYHOro NPEAOXPaHUTENS U 3aMblKaHUS KOHTAKTOB OTKa3aBLUEW Iamnbl.
MocnenHen paspaboTkon B 06nacTu WYHTUPYOLWNX YCTPOMUCTB AN1A f1aMn B TakMX LEensx sBnseTcs
3amblkaloLlee pene. 3Tn pene bonee AOPOrocTosLIME MO CPABHEHMIO C MIIABKUMW MAEHOYHBbIMU
npegoxpaHuTensamum, Ho obecneunsatoT 6onee HagexHyro paboTy.

9.9. MNMoacTaBka TpaHcchopmaTopa

9.9.1.Ecnu tpaHcdopmaTtopbl AGL ycTaHaBnMBarTCsl B TPAHCOPMATOPHbIX KOXKyXax (B OCHOBaHWM
OrHs1), OObIMHOM NPAKTMKOW ABMSETCS pas3MelleHre TpaHcopMaTopa Ha onope, Takom Kak KUpruu.
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Knpnuy 6bin BbiIGpaH no psagy NpUYmH: paHHUEe KOHCTPYKUMM TpaHCOPMaTOpPOB NIT0X0 BblAepXK1Banm
BO3[ENCTBUE BOAbl; CYATANOCh, YTO MPOMEXYTOK YMEHbLUAET 3MeKTpocTaTU4eckoe HanpshkeHue
Mexay CTanbHbIM OCHOBaHMEM M TpaHCOPMATOPOM; AOMONHUTENbHAA M3onsauma obecnevmBana
BONbLUYIO ANEKTPUYECKYI0 MPOYHOCTb, YTO MOTI0 COAENCTBOBATL NPeaoTBPaLLEHNIO MOBPEXAEHNS B
pesynbTate yaapa MOfHuMKW. HecMoTpsa Ha To, YTO CNOCOBGHOCTb COBPEMEHHLIX TpaHcopmaTopos
AGL BblgepxuBaTb BO3AEWCTBUE BOAbl 3HAYUTENBHO MOBLICUNACE W MPEUMYLLECTBO WX
N30NMPOBaHNSI OT OCHOBaHWSI OrHA He OblNo NOATBEPXKAEHO, MpakTMKa OCTaeTcs HEeM3MEeHHOW.
MogHATMe TpaHcdhopMaTopa MOXET UMETb HEKOTOPOE MPEUMYLLIECTBO 3a CcYET obnerdyeHms gocTyna
C Lienbto TEXHMYECKOro o6cnyxmBaHms, ocobeHHo B 3umMHee Bpems. Heobxoanmo npocneanTtsb 3a TeMm,
4yTOObl KMPNUY He 3aKpbiBan OpeHa)KHoe OTBEPCTME B [HULLE OCHOBaHMW. HekoTopble asponopTbl
NPUMEHSIOT MNOACTaBKM NMPOMBILLFIEHHOO MPOU3BOACTBA MMM KYCOK MNacTMacCOBOrO KaHana, Kak
nokasaHo Ha puc. 9-2.

9.9.2.B kayecTBe anbTepHaTMBHOIO BapuaHTa TpaHcopMaTop MOXET ObiTb NOABELUEH HA CTEHKe
KOXYXa NP1 NOMOLLM KPOHLLTENHA, Kak MokasaHo Ha puc. 9-3, 0cOGEHHO eCrn KOXKYX BbIMOSHEH U3
HemeTanmnM4yeckoro matepuana.

9.10.Qpyrue ycTponcrea

TpaHcdopmaTop AGL Obin paspabotaH B kayecTBe CpeAcTBa MNogayuM NUTaHUS Ha OrHU B
nocnegosaTenbHon uenu. Kpome Toro, paspabatbiBaloTcs M Opyrve yCTponcTBa aHanorm4Horo
Ha3Ha4YeHUs B COOTBETCTBUM C BHOBb BO3HUKAKOLWMMK TpebOBaHMAMK, HAanNpumep CUNoBon aganTep,
nokasaHHbI Ha puc. 9-4, KOTOpbI NpegHa3HaveH A5 NMTaHUA namn ¢ HOMUHANOM B BOMbTax, Takux
Kak namnbl ykasaternen HanpasneHus BeTpa v orHn obosHadeHusi nopora BII. TpaHcdopmaTtopsl
MOryT 6bITb MOAEPHM3NPOBaHbI 4515 JobaBneHnsa OyHKLUM agpecaumm orHen.

OroHb

/

BTOpuYHbIA coeguHUTEND

[epBUYHbIA COEANHUTENb \
Koxyx Tpchq)opmaTopk

[epBNYHbIN COEQUHUTENb

Tparcdopmatop AGL MepBuyHbIA Kabenb

nepemexeHns
| I N ’ i /
> S RN
/ [NepBrYHbIN Kabenb
lnacTMaccoBblii kKaHan LIenw orHs

Puc. 9-2. WUcnonb3oBaHue NNacTMaccoBOro KaHana B KOXyxe
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Puc. 9-3. KpoHwTelH ansa TpaHcdopmaTopa

Puc. 9-4. CunoBoun aganTtep (nctouyHuk: ADB Airfield Solutions)
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10.Maea 10. YnpaBrneHne 1 KOHTPOJb CUCTEM a3pPOAPOMHbBLIX OFHEN

B HacTosiel rmaBe npeacTaBrieH 0630p CUCTEM YNPaBrEHUs U KOHTPONS. YuuTbiBasi TO, YTO
TEXHOMOrMM ObICTPO Pa3BMBAOTCA M MPUMBOAST K CO34AHMIO BCE HOBbLIX LIMMPOBLIX PELLEHW,
NpeAcTaBnsieTcsl BO3MOXHbIM NPUBECTU N 6a30Bble Npumepsb! (M. Takke puc. 10-1).

Puc. 10-1. CtaHuusa ynpaBneHusi B NyHKTe 06Cny>XKnBaHUA BO3AYLLHOIO ABMXXEHUA

10.1.MaHenb ynpaBneHus orHAAMU NneppoHa

10.1.1. HecmoTps Ha TO, 4YTO B HacTOsiLEWN [MaBe B OCHOBHOM pacCMaTpvBalOTCsi BOMPOCHI
ynpaBneHns 1 KOHTPOSS OrHEW, YCTAHOBIIEHHbIX B 30HE MaHEeBPUPOBAHWS (OrHW NPUBMKEHUS, OrHK
BIMIM v ornm PL), moxeT GbITb 06ecneveHa BTopasi cuctema ynpaeneHnst ans orHen 30Hbl NeppoHa,
TaKMX KaK NPOXeKTOPbl OCBELLEHNSA NeppPoHa, OrHM NeppPOoHHbIX PL, OrHM Nonoc pyneHns Bo3ayLUHbIX
CyAOB Ha CTOSIHKE, OFHU YrpaBneHns MaHeBpMPOBaHMEM BO3AYLUHOMO CyAHa Ha MeCTe CTOSIHKU U
CUCTEMbI BM3YyasilbHOW CTbIKOBKM C TENECKOMMYECKMM Tpanom. YNpasreHue 3TOW BTOPOM CUCTEMOW
MOXeT OCYyLeCTBNATbCA OUCTAHUMOHHO M3 OMNEepauMoOHHOrO LUEeHTpa/ueHTpa TEeXHUYeCcKoro
obcnyxumBanus. MoxeT noTpeboBaTbca obecnedeHne onpedeneHHoOro B3auMOAEWCTBUS MexXay
OAHHONM NaHenblo M NaHesnbio ynpaeneHusl, yctaHoBneHHon B nyHkre OB[l. Ha puc. 10-2 nokasaHa
naHernb ynpaBreHnsi OrHAMUW NeppoHa, YCTaHOBMEHHAsA B MeXayHapoaHOM asponopTy MioHxeHa.

10.1.2. [JanHaa naHenb ynpaeneHusi MO3BONsieT YNpPaBMnsTb OrHAMM Ha MNeppoHe B Lensx
opraHusaumn OBWXKeHUs1 BO3AYLWIHbIX cynoB OT P[] 30HbI MaHEBPMPOBaHMS 40 MeCT CTOsIHOK. [ns
CIMOXHbIX NEePPOHOB C MHOMOYUCIIEHHBIMU BbIXOZ4amu Ha nocaaky Heobxoaumo obecneynTtb, YTOObI
BKIHOYANMUCb TOMbKO OFHW YrpaBrieHnsi MaHeBpUPOBaHMEM BO3AYLLUHOMO CyAHa Ha MeCTe CTOSIHKM Y
BbIXOAAa Ha MOCafKy, HA3HA4YeHHOro AN NpMema LaHHOro BO3ayLHOro cydHa. Mpu aTom Takke
BKIOYAETCS CMCTeMa BM3yarlbHOM CTbIKOBKM C TENECKONMYECKUM TpanoM. AHanormyHbIM oGpasom
MOXXHO KOHTPONMPOBaTb MPOXXEKTOPHOE OCBELLEHWE NepPpPOoHa, YMeHbLUasi SPKOCTb UM OTKMoYas
OCBeLLEeHWNe, Koraa COOTBETCTBYHOLLMIA BbIXOA, HA NOCAAKY HE UCMONb3yeTesl.

10.2.Cxembl ynpaBneHus

10.2.1. Cxembl ynpaBneHusi as3pogapOMHbIMM OrHAMK OBecneymBatoT CPEeACTBa BKIOYEHUST UK
BbIKITIOYEHMS, @ TAKKE UBMEHEHUSI CUMbl CBETA Pa3NMYHbIX CUCTEM OTHEN. ATU CpeAcTBa YNpaBeHns
MOrYT UMETb PY4YHOW UM aBTOMATUYECKUI PEXMM paboThbl.
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Puc. 10-2. NaHenb ynpaBneHns orHAMMU neppoHa.

MecTHOe ynpaBsneHue

10.2.2. TMpocTenwmm MeETOAOM ynpaBeHus SABMAETCA nepeknoyaTens Ha O6roke NUTaHMs, KOTOpbI
NpPUBOONTCS B AENCTBUE ONEPaTOPOM ANsi BKIOYEHUS WU BbIKIKOYEHUST MOSAYN NMUTAHMSA Ha LiENb.
[aHHbIn MeToa ynpaBneHUs MOXET MCMONb30BaTbCA Ha HebonbLuMX aspogpoMax ¢ HebomnbLMM
KONMMYECTBOM LieNen CUCTEeM OrHen. B KpynHbIX asponopTax AOIMKHO ObiTb NPeayCMOTPEHO CpeacTBo
MECTHOro ynpasneHus B Oyake Onsa anekTpoobopyooBaHMA B KayecTBe anbTEPHATUBHOIO MyHKTa
ynpaBneHns B aBapunHON CUTyaumn. ATo CPeACTBO MECTHOIO yNpaBeHUs OMKHO TOYHO NOBTOPSATH
cpencTBo ynpasneHus B nyHkTe YB/.

OuncTtaHUMOHHOEe ynpaBsneHue

10.2.3. CpenctBo ynpaBrieHusi, ob6ecrneyMBaemMoe Ha KpPyMHbIX —aspogpomMax, cuMTaeTcs
"ONCTAaHUMOHHBIM" B TOM CMbICRie, YTO OHO YyAdaneHo OT WCTOYHMKa nutaHns B Oyake AOng
anekTpoobopynoBaHuns. Ha HekoTopbix aspogpomax MoryT 6biTb YCTaHOBMEHbI AONOMHUTENbHbIE
CTaHUMM AMCTaHUMOHHOIO YMNpaBrieHUs B OpYrMx Mectax (Hanpumep, B LEHTpe OnepaumOHHbIX
OaHHbIX UNN LEeHTPe TEeXHWYECKOro OBCny>XMBaHWUA), OCHALLEHHbIX CpeaCcTBaMu ONA aKTuBauun
OTAENbHbIX CTAHUMIA Ha NaHenu, yctaHoBneHHoun B nyHkTe YB[. Tawke MoxHO obecneuntb CpeacTso
ANCTaHUMOHHOMO YMpaBneHns Ha ApyroM aspogpoMe WM Ha CTaHumm cnyxbbl obecneyeHus
NnoneToB.

10.3. Tunbl cucteM ANCTAHLUMOHHOIO ynpaBreHUs

10.3.1. [Ona aspogpOMHbIX OFHEW WCMONb3yTCs CUCTEMbI YMPABIEHUSA HECKONMbKMX TUMOB.
TpaguuUMOHHBIMM CUCTEMaMU YNPaBIEHNS/KOHTPOMS, MPUMEHSIEMbIMMA KaK B BOEHHbIX, Tak U B
KOMMEPYECKUX Liensx, ABNAITCS penenHble cucteMbl. OBbIMHO B TakMX CUCTEMaX MPUMEHSANUCH, KakK
nokasaHo Ha puc. 10-3, mHoronapHsle (50 unun 6onee nap) kabenu Ana coeanHEHNS YCTaHOBMNEHHOMO
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B 6y/:u<e 3J'IeKTpOO60py,EI,OBaHVIF| C NYHKTOM ynpaBneHnd BO34YyLWHbIM OBUXEHUEM. HeCMOTpFI Ha TO,
4YTO C TedeHneM BpeMeHU KOHCTPYKUMN CUCTEM ynpaBneHnAa NSMeHUINCb, Ba>KHbIM NapamMmeTpoM Mno-
npexHemy OCTaeTCA ypoBe€Hb NOTOBHOCTWU, B CBA3UN C 4YeM OOJTXKHbI ObITb TwartenbHO npoaymMaHbl
cpencrtea CBA3N.
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Puc. 10-3. TpaguMunoHHas cuctema ynpaBreHUsi/KOHTPOA.

10.3.2. PacctosiHne mexay opraHom OBl u Oyakor onsi anekTpoobopydoBaHuMst MOXET ObiTb
3HaunTenNbHbIM, YTO OOYCNOBUT BbICOKYHD CTOMMOCTb MPOKNagky Kabens u yBenUYeHHbIN pUCK
noBpexaeHns kabensa unm BbIxoAda M3 CTPOS OQHOM UMW HECKOMNbKMX nap B kabene. Kpome Toro, atn
kabenu cBsa3n TpebyloT YCTaHOBKM B OTAENbHbIX CUCTEMAxX KaHanoB ANS UCKIOYEHWS NMOMeX OT
cunoBbix Kabenen. TpagMunoHHasa penenHas naHenb U MHOTOXWIbHBIN kabenb ynpasneHus mMoryT
ObITb 3aMeHeHbl 6oree NPOCTON CUCTEMOM C UCMONb30BaHMEM MyNbTUMNMEKCOPa, KOTOpbIN TpebyeT
NVWb ogHOMapHOro kabens aAns ceasn mexay Oyakon Ang anekTpoobopyaoBaHMS U ANCNETYEPCKUM
MYHKTOM (MUNn gpyron ctaHumen). MynbTunnekcop Takke MOXeT ObiTb BCTPOEH B NpOrpamMmmumpyembliii
KOHTpOMMep, Tak YTo npu notepe OAHOW Mnapbl Mo Kakou Obl TO HWM ObINO NPUYMHE, Bbl CMOXETE
nepeknoyYnTb yNpaeneHne Ha apyryto napy BMeCTo Toro, YTobbl 3aMeHATb BeCb kabenb.
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10.3.3. B TpagmuMOHHbLIX cuctemax ynpaBneHus Ans aneKTponMTaHusa cpeacTB ynpaBneHus 4acto
ucnonb3yetca nepemMeHHbIn ToKk (AC). Takoe nuTaHMe MOXeT WUMEeTb HU3KOEe HarnpsbkeHue
pacnpefeneHnst Unmn Takoe HanpsbkeHue, KoTopoe sIBNseTcs Hambonee NOAXOASALLMM AJ1St KOHKPETHOM
ONMHbI Tpaccbl kabensa ynpaeneHusa u avameTpa nposoga. [ns 3agercTBOBaHWS YCTPOWMCTB
yrnpasneHnsa AaHHble cpeacTBa ynpaBrneHus MOryT HenocpeaCTBEHHO MOLKI0YATLCA K YCTPONCTBY
yrnpaBneHnsa mnogdadyeri 3JHeprum OT MaHenu AWMCTaHUMOHHOMO YMpaBfieHMs UM C  NMOMOLLBbHO
BCNoMoraTtenbHbiX perne. B kayecTBe anbTepHaTMBbl B HEKOTOPbIX CUCTEMAax ynpaBfeHus Ans
CO3[aHus YNpaBnsoLLLEero HanpsKeHNs UCNONb3yeTCs NOCTOSIHHBIA TOK HanpsbkeHnem 24 nnun 48 B,
YTO B OCHOBHOM MNpecnenyeT Lenb YMEHbLUEHNA MHOYKTUBHOW CBA3M Mexay Lensamn. Ha HekoTopbIx
aspoapomax ansa nepegaydn yHKUMA ynpasrieHnsa NCnomnb3yrTCA paguocurHansl B pexxume "Bo3ayx
- 3emMnsa" Ang NUIoToB MK "3emns - 3emng” ons obopyaoBaHus, pasmeLLlaeMoro B 30HaX, K KOTOpbIM
CMNOXHO MOABECTU TPaaUUMOHHbIE Ha3eMHble LUenu ynpasreHud. Takue cuctembl ynpaBreHus
OOIDKHbI ObITb B COCTOSHMM 06ecneunTb BbICOKYH CTeMneHb AKCryaTaunmoHHOM HAOEeXHOCTU U Mo
BO3MOXHOCTU [OOJSPKHbI MPOEKTUPOBATbCA C ydeToM obecrneyeHnsa LEenoCTHOCTU CXEM OrHewn,
BblOMpaeMbIX BHE 3aBMCMMOCTU OT Hanuumsa gedektoB B kabene ynpaBneHWs unu OTKa30B
obopynoBaHusa. B COBpeMEHHbIX YyCTaHOBKax OOblMHblE MefHble napbl  3aMeHsTCA
ONTOBOJSTIOKOHHBIMW Kabenamu ynpasneHust.

Komn bOTEPU3NpoBaHHasA CUCTeMa ynpaBrieHUs

10.3.4. B nocnegHve pecaATMneTMss NPOM3OLLENT 3HAYUTENbHBLIM  Mporpecc B  obnactu
NPOEKTUPOBAHMSA CUCTEM ynpaBneHus. NpexHue KOHCTPyKUuuW, npeanonaraslUne MCNonb30BaHne
TyMONepoB M MOBOPOTHbIX MO3MLUMOHHBIX Mepeknoyatenen, yCTynunnm MeCcTo COBPEMEHHON
KOMMbLIOTEPHOW cUCTEME ynpaBneHs asapoapoMHbIMK orHamn (ALCS), cocTosLen 3 uHTepdencos
"yenosek - MmawwmHa" (HMI), nporpamMmmmpyemMbix IOrMYeCKUX KOHTPONNEPOB, yaaneHHbIX TePMUHAroB,
KOMMbIOTEPHOW CUCTEMbI ANCMETYEPCKOro YNpaBnieHus N KOMMYHUKaUMOHHOW MHApacTpyKTypbl. Kak
nokasaHo Ha puc. 10-4, 60MbLUMHCTBO KPUTUYECKNX KOMMOHEHTOB MMEIOT ABa OyOnupyoLLmMX ceTeBbIX
coeguHeHus. [ononHutenbHoe pesepBupoBaHMe MoxeT ObiTb obecneyeHo nocpeacTBOM
pagmocBAsm rno NnHUM "3emns - 3emns”.
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Puc. 10-4. KomnbloTepHas cuctema ynpasrieHUsi a3poapoMHbIMU orHaAMu (ALCS).
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MHeMOHMYecKHne cxeMbl

10.3.5. [lpexHue BapuaHTbl NaHenu Yynpa.rieHWs, COCTOSILLEA W3 TyMOMepoB U MOBOPOTHBIX
nepekrnoyaTenen, npeanonarany NPoBepKy onepaTopom r3n4ecKoro NnosioXkeHusl nepeknoyaTens
ANs nony4eHnst MHbopMaLmMmn O TOM, KaKo PEXMM BKITHOYEH, a Kakol BbIKIoYeH. [ns aapoapoMoB co
CNOXHBIMW CXEMaMW OrHel Gbinu pa3paboTaHbl MHEMOHMYECKUE CXEMbI, aHANOrMYHbIEe NoKasaHHbIM
Ha puc. 10-5. [loagcBeTka 9NEMEHTOB TakoW CxeMbl obecrieunBaeT ObiCTpoe MonyYeHne
npeacTaBneHns 0 COCTOSHUM NETHOrO Mons.
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Puc. 10-5. MHeMOHUMYecKasn cxema ¢ pu3nyecKUMn opraHamMmu yrnpaBrieHUS.

10.3.6. OpHako Takme MHEMOHMYECKME CXeMbl ObinM NpUBS3aHbl K KOHKPETHbIM MraHam
pacnornoXeHus OrHen, a criegoBaTenbHo, TpeboBanm BeCbMa BbICOKUX 3aTpaT, MPUYEM He TOSNBbKO Npu
NX nepBoOHa4yanbHOM BBOAE B 3KCMryaTauuio, HO U Npu AarnbHenwen moandukaumm BCrneacTaune
YCTAHOBKM Ha a’spoAapoMe [OOMOSTHUTENBLHOINO CBETOTEXHMYECKOro obopynoBaHus. bnarogaps
NCMONb30BaHMIO rpacpuyeckMx NpPOrpaMMHbIX CpPeacTB B COBPEMEHHbIX YCTaHOBKAaxX MOryT
NPUMEHATLCA MHEMOHUYECKME CXEMbl COBMECTHO C JOObIMKM  YCTPOMCTBaMU  ynpaBrieHus,
OoTOOpaxaemMbIMM Ha CEHCOPHOM 3KpaHe, Kak rnoka3aHo Ha puc. 10-6. B TexHM4eckoM OTHOLUEHUN
CEHCOpPHbIE 3KpaHbl MOTYT BbITb MH(PAKPACHBIMW, UCMOMNb3YHOLLMMUN MOBEPXHOCTHBLIE aKyCTUYECKME
BOnHbI (IMAB), pe31CTUBHBIMU NN EMKOCTHBIMM.

10.3.7. BaxHbIM CBOMCTBOM CWUCTEM YMpPaBMEHUS AN ONepauuii Npyu OrpaHUYEHHOW U MIIOXOM
BMAMMOCTU SBMSIETCA BO3MOXHOCTb BKINOYeHMA nepcoHanom OBJ] pe3epBHOro NCTOYHMKA NUTaHUS.
Ha puc. 10-7 nokasaH 6ok ynpaeneHus, NnpegHasHavyeHHbIn Ans 3anycka ausenb-reHepaTtopa npu
00BbSABMNEHMM O Ha4are BbINONHEHUS onepauunii kateropum .
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Puc. 10-6. MHemMoOHMYecKasa cxeMa U KHONMKU Ha CEHCOPHOM 3KpaHe.
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Puc. 10-7. YnpaBneHue ceTeBbiM/pe3epBHbIM UICTOYHUKOM NUTAHUSA.

Ara

GM-AGA-015 U30.. 02/ Pes.: 00




PYKOBOOCTBO INoO
NMPOEKTUPOBAHUIO ASPOAPOMOB
YacTtb 5. dnekTpnyeckme cuctemsbl.

HOokymeHT Ne
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YnpaBneHue U KOHTPOJib CUCTEM
a’poApPOMHbIX OrHeun

aea/CTp.:

10/7

CTpaHMLI,bI AaHHbIX

10.3.8. Bo3moxHO, Hambornee BakHbIM MpeumyLlecTBoMm cuctembl ALCS sBnaeTtca To, YTO OHa
MOXeT obecneunBaTb CTPaHULbI AaHHbIX, coaepXaline NHPOpPMaLmMIo 0 COCTOSAHUM 06opyaoBaHMS,
a TaKke 0 NpPoBeAEeHHbIX MEPOMNPUATUSAX MO TEXHUYECKOMY OBCnyxmBaHuio. ctopusa aTux gaHHbIX
noMoraeT COBEpLUEHCTBOBaTb MMaHMpoBaHUE MNpPOUIakTUYeCcKoro TeXHUYECKoro obcnyxuBaHus,
MOZEepHM3aLMI0 YCTaHOBKM 1 NporHo3npoBaHue brogxeTta (cMm. puc. 10-8).
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Puc. 10-8. CTpaHMubl AaHHBLIX 00 3KCNNyaTauMOHHbIX XapaKTePUCTUKAX U TEXHUYECKOMN
AWarHocTuKe.

10.4.NaHenb nepeknio4aoWmMX pene

10.4.1. Ona obecneyeHns GesonacHOCTU

obcnyxuBarowero  nepcoHana

u usbexaHuda

HecornacoBaHHOCTM B paboTe cpeacTB ynpaBneHus Heobxoanmo, 4Tobbl B Nto6OM MOMEHT BpEMEHM

Ara
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B paboyeM COCTOSIHAM MOrfia HaxoauTbCs TONMbKO OAHA CTaHuus ynpaenedus. [MaHenu
nepekrYaloLLmMX pere UCnonb3yTes AN NepeknioyeHns paboTocnocobHOCTU C OCHOBHOW NaHenu
ynpaeneHusl Ha OOMONHUTENbHYI NaHenb ynpasneHus. [ns 3aaeicTBOBaHMSA BCEX YYaCTBYHOLLMX B
npoLecce MNEPEKNoYeHNs Lenei YynpaBneHUsl MOXET WCMoNb30BaTbCA HECKONbKO MaHenen
ynpaBneHnsl NepekntYeHneM, HO 0ObIYHO BKITIOYEHME BCEX MaHenel ynpasreHust Npons3BoauTcs ¢
NOMOLLbIO OAHOTO Nepekntoyatens. MNMaHenu ynpaeneHus NepeknioYeHnem 1 nepekntoydaTens 06bIYHO
pa3MeLLaloTCs B MECTE PacrofioXXeHUs! AONONHUTENbHON naHenu ynpaenenus. [ns cucteMbl ALCS
nepeknioyaTenb MoXeT ObiTb BCTPOEH B BUAE KHOMKWA B 9KpaH MOHUTOpA. HaxaTne KHOMKM AOMmMKHO
BbI3blBaTb AMaNoroBoe OKHO, 3anpalunBatollee WaeHTUPUKaAToOP 1 Naponb.

10.5. Ucnonb3oBaHue pene

10.5.1. PenenHble naHenu Ona nNpoOTSKEHHbIX LUenen ynpaenexwns. Ecnv uenn ynpaeneHns
ABMNAOTCA MNPOTSXKEHHbIMWU, NaAeHWE HanpPsKEeHUst B NIMHUAX MOXET ObiTb TakMMm, YTO BKIOYEHME
YCTPOWCTB YMNpPaBfeHnss MNMTaHWeM HENOCPEeACTBEHHO C OCHOBHOIMO nynbTa AMCTaHLUMOHHOIO
yrnpaBfeHns CTaHOBUTCS  HEBO3MOXHbIM. [laxe Te uUenu, KOTopble paHee pabotanu
yAOBMNETBOPUTENBbHO, MOMyT CTaTb HepaboTawwmMn nocrne MOAKMHYEHUS  OOMONHUTENbHBbIX
ynpaengawowmx uUenen. [[Ona ocywecTBneHusa ynpaeneHus Ha OonblUOM pacCcTOsHUM  MOryT
NCnonb3oBaTbCA CrnaboTouHble perne, KOTopble NpefHasHayeHbl Ans No4ayvM 3HEpPrun Ha oprabl
ynpaBneHns obGopyaoBaHMA 3NEKTponuTaHus. 3a4acTylo Takve perne rpynnupyloTca Ha naHensx,
codepxawmx Heckonbko perne (16 wunm ©Gonee), KOTOpble Ha3bIBAKOTCA BCrOMOraTenbHbIMU
penerHbIMM NaHenamu. Ha kaxgon ynpaBnsiolend NUMHWKM, KoTopas uaeT OT OCHOBHOrO nynbTa
AVNCTaHLMOHHOIO YNpaBneHusi, MOXeT ObITb yCTaHOBNEHO pere. C NOMOLLbIO KOHTAKTOB JaHHbIX pene
NPON3BOAMTCS YNpaBfeHne nofdavYer NUTaHWa Ha nepeknvaTenu WM opraHbl  ynpasreHus
obopynoBaHMs aNeKTponNUTaHus.

10.5.2. B cnyyae cuctembl ALCS cBA3b Mexay aspoapOMHbIM AMCMETYEPCKMM  MYHKTOM,
onepaunoHHbIM LieHTpoM 1 Oyakon Ans anekTpoobopyaoBaHuWsi OBbIMHO OCyLLEeCTBRSieTCs MO
BOJIOKOHHO-OMTUYECKON NTMHUK, KOTOPasi HE OrpaHNYeHa PacCTOsTHUEM, NAAEHUSIMU HANPSHKEHUS U
JAaxe 3neKTpoMarHUTHbIMU NoMexamu.

MepudepunitHblie pene

10.5.3. HekoTopble oOTAenbHble BU3yarnbHble CpPeACcTBa WM Masnble CBETOBble  Harpysku
(a3pogpoMHble Masiku, ykasaTenu HanpasreHus BeTpa, Cekuun 3arpaguTernibHbiX OrHeR, npocTble
CUCTEMbl OrHel npubNMKeHnss U T. 4.) MOryT noflyYyaTb 3NEKTPOIHEPrNo OT YKPbITUS Ons
CBETOTEXHMYECKOrO 060pyA0BaHMS UMM OT MECTHOrO0 WUCTOMHUKA MuTaHus. Ecnv anekTpoaHeprus
noaaeTcsl OT MECTHOIO MCTOYHUKA, TO yNpaBnstoLlee AaHHbIMU OrHsIMU pesie 0OblYHO pa3meLlaeTcs
Ha CaMOM OrHe WIN UCTOYHWKE SHEepPrumM unm BOGNM3M oT HUX. MNpu GONbLUIOM PaCCTOSIHANM MOXET
BO3HUKHYTb HEOBXOOMMOCTb B YBENMYEHWM CeYeHMs MPOBOAHWKOB Kabens ynpasneHus ans
YMEHbLUEHUS MaeHNs1 HanpPsKeHusI.

Pene nepeknioyeHuns uenen

10.5.4. B nocnepoBaTenbHbIX CUCTEMAX MHOTAA XenaTenbHO NofgaBaTh NMTaHNE Ha e unu bonee
Lenn cBeTOTEXHNYECKOro 060pyaoBaHMSA Yepes BbIXOA4 OAHOro ctabunmaatopa NOCTOAHHOMO Toka. B
3TUX Uenax UCrorb3yeTca WKag pene nepekntioveHns uenemn, aHanornyHbli nokasaHHOMY Ha puc.
10-9. OH nmeeT cnegyowme TMNOBbIE NPUMEHEHWS:

a) nepekntoveHme cxem PAPI n orHen npnbnmxeHns ¢ 0O4HON NONOBUHbI HA APYryo NOMOBUHY B
Lensax yMeHbLUEeHUS Konm4ecTBa CTabunma3aTopos;

b) obecneyeHvne nHaNBMAYaNbHOMO ynpaBreHUs MHOXXECTBOM MaribiX Harpy3ok (Hanpumep, PL),
Nno3BOMsSOLLIEE  CTAHOAPTU3MPOBATb  MOLWHOCTb  CTAabWNmM3aToOpoOB  MNpW  COXPaHEHWUU
WHAMBUAOYaANbHOroO yNpaBneHus Lensamu;

C) ynpasneHue OrHAMM nuHum "cton”, BeQyLMMM OrHAMM M HanpaBnaloWwMMN OrHAMU OCEBOW
nnHum P[] B paMmkax cucteMbl ynpaBneHUsi Ha3eMHbIM ABUMXXEHNEM U KOHTPoss 3a HUM (SMGCS).
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Puc. 10-9. LLikach pene nepekntoyeHUs.

10.6. B3anmocBsA3b opraHoB ynpasreHus

10.6.1. 3auacTtyio SkcnnyaTauMOHHbIE YCMOBUS aspoapoMa npedycMaTpuBaloT  MOCTOsIHHOE
COBMECTHOE MCrMONb30BaHMe onpeaerieHHbIX KOMOWHAUMIA OrHeW wunu 3anpelueHue KomOuHaumii
APYrvX orHen. [ns peanusauum Takoro 3anpeLleHusi NpuMeHsitoTcsl B3aMobrokmpoBku. Mprmepbi:

a) MNocagoyHble orHun BIMMM, ortm nopora Bl n orpaHnyntencHble orHn Bl moryT paboTtaTb
OOHOBPEMEHHO, XOTS UX 3NIEKTPOCHAGXEHNE MOXET OCYLLECTBATLCA OT PasHbIX LEnen.

b) MocapoyHblie orHn Bl moryT paboTtaTte 6e3 orHen oceson nuHum BIl, HO B TOM cny4ae,
Korga ncnonb3yloTes orHn oceson nuHum BIMMM, Bcerga nponsBoanTcsa BKNIOYEHWE NOCAA0YHbIX
orHewn BII1.

c) Berywme orHm cuctemMbl orHen NpUBIMXKEHNS MOTYT MCMOMNb30BaTLCSA TONBKO B TOM Clyyae,
Kora BKIMHOYEHbI OrHY NPUBNVXKEHMS, NCMOMb3YOLLME Namnbl HaKanMBaHUSI.

d) YcTaHOBKa ypOBHA WHTEHCMBHOCTW ANSA AaHHbIX aTMOCHEPHbIX YCITOBUN MOXET MO3BONUTb
NCcnonb3oBaTb CUCTEMY OrHer NpubnmxeHns Ha ogHOM ypoBHe, orHen BT - Ha gpyrom, n orHen
P - Ha TpeTbeM B Lensax nogaepXaHmsa cbanaHCMpPOBaHHOCTU MEXAY CUCTEMAMU OTHEMN.

e) OrHn 0ceBON NIMHUWN CKOPOCTHOW BbiBOAHOW P MoryT ObiTb CHabxeHbl MHAMBUAYaNbHbIM
yrnpaBneHnem u ypoBHeM UHTEHCUBHOCTU, PaBHOM YPOBHIO MHTEHCMBHOCTU OFHEW OCEBOW JTIMHUA
cooTBeTCcTBYIoLWen BII.

f) Cwucrtema ynpaBneHusa MoXeT 6bITb CNpOeKTUpOBaHa Taknm 06pasom, YToObl KOHTpONNep Mor
obecrneyrBaTb KOMOWHAUMIO OrHEW AONns onpederieHHoro pexuma paboTbl. K npumepy, ans
nocagkn Ha onpegenenHon Bl BbiGop pexuma, Hanpumep, "Mocagka 31" npuBegeTt K
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OLHOBPEMEHHOMY BKMOYEHUO OrHen npubnmxenns, BIMM wn PO ¢ aBTomMaTtnyecku
onpegeneHHbiMM B COOTBETCTBUM C YCMOBUAMU BUOMMOCTU YPOBHSAMU WHTEHCUMBHOCTMU.
AHanornyHeiM o6pas3om nNpu NOMOLLM OOHOr0 YCTPOMCTBA ynpaBneHust MoryT ObiTb BblGpaHbl
orum BIMIM v mapLupyTbl pyneHust B yCNOBUSAX MAOXON BUAMMOCTU. KOHCTPYKLNSA CUCTEMBI AOSMKHA
obecneynBaTb Ansi opraHa OBJl BO3MOXHOCTb 6IOKMPOBKM aBTOMAaTMYECKOro ynpasnieHust.

g) OrHm nuHMM "cton" o6bIMHO yCTaHaBNMBAKOTCA BMECTE C COOTBETCTBYIOLLENA CUCTEMOM
3eneHbIX BeayLmx orHen. ®yHKUmusA ynpaBneHus nossonset opraHy OB[ BkrntoyaTb OrHM BCeEX
nmHmn - "cton" gna  BIMN, a 3arem wuHouBMAyanbHO YApPaBRsATb TakKMMWU  OTHSAMM,
npegocTaBnsoWmMMN OOCTYN K KOHUEeBbIM ydacTkam Bl nnu B mectax nepeceyveHus BIMM. MNpwu
BbIKIIOYEHMM OrFHEM nuHUKM "cTon" BKMOYAKTCH COOTBETCTBYHOLIME Beaylime OrHu Ans
obecneyeHns BU3yarnbHOro NOATBEPXKAEHNSA FONIOCOBOW KOMaHAbl Ha NPOLOIKEHNE OBVMXKEHUS.
OrHn nuvHuMm "cton" BHOBb BKMAKOYAKTCA Mpu OBHaApy>XeHUM (MpyM MOMOLUUN MUKPOBOMHOBLIX
0AaTYNKOB, BCTPOEHHbIX B NOBEPXHOCTb NETNEBLIX JATYMKOB U T. 4.) ABMXKYLLErocs BO3AYLLIHOMO
cyoHa wunu 4vepe3 3agaHHoe Bpems. [lpy NOBTOPHOM BKMKOYEHWMM OrHeW nuvHum “cton”
COOTBETCTBYIOLLME BEAYLLNE OTHW FACHYT.

10.7. ABTOMaTUYECKME CpeacTBa ynpaBreHus

10.7.1. HekoTopble BUAbI a3pOAPOMHbIX CBETOTEXHUYECKUX CPeacTB MOryT yAOBNETBOPUTENBHO
yNnpaBnsTbCs C MOMOLLBLID aBTOMATUYECKUX CPeacTB ynpasneHusi. [aHHble aBToMaTuyeckue
CpeAcTBa YNpaBlieHWs 4alle MCronb3ylTcs B MarblX adpornopTax, HO ANs MeHee BaXKHbIX
BM3yarnbHbIX CPEeACTB UX MOXHO MPUMEHSITb U Ha GonbLUMX a’3pogpomax, B 0COGEHHOCTM B Tex
MecTax, KOTOpble CIOXHO MOACOeAMHUTbL K Lensm ynpaBneHust. KOHCTPYKUMSt YyCTaHOBKM OOSDKHA
BKIOYaTb BO3MOXHOCTb BOKMPOBKM @aBTOMATUYECKOrO YrpaBIieHNsi HEKOTOPbIMM CUCTEMaMM OTHEWN.

10.7.2. ®doToaneKkTpuyeckne cpeacTaa ynpaBneHst MOryT UCMONb30BaTbLCA B MEHEE OTBETCTBEHHbIX
30HaxX AN BKOYEHUSI U BbIKIIOYEHMST a3pOAPOMHbLIX MAskoB, ykasaTenen HanpasneHust BeTpa u
3arpaguTenbHbiX orHen. Takve cpencTBa ynpaeneHusi obblMHO cpabaTbiBaloT B 3aBUMCUMOCTU OT
YPOBHSI OCBELLEHHOCTN CeBEPHOro Heba: nepekntyeHne ¢ LHEBHOMO Ha HOYHOWM PEXMM NPOUCXoauT
npn oceeleHHocTn oT 600 go 350 nk, a ¢ Ho4HOro Ha AHeBHow - oT 350 go 600 nk. B cnyvae
a3poapPOMOB, PaCMONOXKEHHbIX B KXKHOM MONyLUapuMn CBETOYYBCTBUTENbHbLIE NEpeknoyaTenm
OOIMKHbI ObITb HANpPaBneHbI Ha Hor.

10.7.3. BbiknovaTtenu C 4acoBbIM MeXaHW3MOM MOTYyT WCMOMb30BaTbCA A1 aBTOMATUYeCKOoro
ynpaereHust orHsiMM Ha aspoapomMax, He 060pyaA0BaHHbIX CUCTEMON Nocaaku no npubopam, rae ans
9KOHOMMW 3HEpPrMM Bu3yarbHble CPeACTBa BLIKMYAOTCA B OMPEAEerieHHOe BpeMsi HOYW.
Bbikntoyatenb AomkeH ObiTb aCTPOHOMUYECKUM C hYHKLIMEN CaMOperynMpoBaHMs B COOTBETCTBUMN C
CE30HHbIMW M3MEHeHVsIMM BpeMeHW paccBeTa W 3akata. [ns BkntoyeHus oborpeatener psaa
BM3yarnbHbIX CPeACTB B LeNsX npefoTBpalleHusi 06pa3oBaHMs MM CKOMMEHUs NbAa, CHera umm
KOHAEHcaTa MOryT UCMOSIb30BaTbCsl TepMUYEcKne Npubopbl ynpasreHust.

10.8. Aapecyemble oriu

10.8.1. OrHu, ynpaensieMble MHAMBMAYaNbHO, Ha3biBalOTCsA "agpecyembivn orHamn”. Ha puc. 10-10
nokasaHa TMnoBas cxema nepefayv cUrHanoB BbICOKOYACTOTHOW CBA3U MO MUHUW 3neKkTponepeaayn
Onsl agpecyeMblX YCTPOMCTB NepekniodeHms. Kaxabiin OroHb NOAKMYEH K agpecyeMoMy YCTPONCTBY
ynpaeneHns un koHTtponss (ACMU) Ha pacnpegenurtenbHOM  kabene  pasgenuTenbHOro
TpaHcdopmaTopa. B 6yake aons anekrpoobopynoBaHst UMeETCH MHTEPAENC, MNOCHINAKOLLNA CUTHarbI
ynpaeneHns Ha nocrnegosBaTtenbHyo Lenb orHen. ACMU B none npuHMMaroT CUrHanbl O BKIKOYEHWUN
OrHen, nogaBaemble Ha kKabenb WHTepdEncoM nocregoBaTernlbHOM uenu, u obecneynsaroT
KOHTPOSIbHBIN  OTKNMK Ha aktmBaumo. Kaxabin ACMU 3anporpammMmpoBaH C  YHUKanNbHbIMU
napameTpamy KOHUrypaumm, OTHOCALLMMUNCA K COOTBETCTBYIOLLEMY OTHIO.

10.8.2. HecmoTps Ha TO, 4TO B GOMBLLUMHCTBE YCTAHOBOK WCMONb3YETCs TEXHONOMMUs nepenaqu
CUrHanoB BbICOKOYACTOTHOM CBSA3M MO NUHUM 3rnekTponepenaydu, He Tpebytolasa 4ONONHUTENbHOMO
kabens, TawKe MNPUMEHSIIOTCA afgpecyemble  CUCTEMbl  MEPEeKTiYEHUsi,  UCMOMb3yloLme
OMTOBOJIOKOHHbIE Kabenu Unn MeaHble BUTbIE Napbl B Ka4eCTBe cpeacTBa nepefayn gaHHbix. OgHako
NPOEKTUPOBLLMKY AOIMKHO OblTb M3BECTHO O TOM, YTO AN KaXOoro cnocoba nepegayn OaHHbIX
nMeeTcst 0cobbii Habop TpeboBaHUA.
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Puc. 10-10. Aapecyemblie OrHu

10.9. Bpems oTknuka

10.9.1. Bpems oTknuka ALCS A0mKHO ObiTb TakMMm, YTOObI NpYM M3MEHEHUWM 3KCMnyaTauMOHHOro
CcOCTOsIHUA Oblna obecnevyeHa NHAMKaUMA B TedeHne 2 ¢ Ans orHen nuHnm "cton” n B TedeHme 5 ¢ ans
BCEX OCTalbHbIX BUOOB BU3yarbHbIX CPEACTB.

10.10. KoHTponb uenewn a3poapOMHbIX OrHeWn

10.10.1. B nyHkte 8.3 ABuaumoHHbix npaeun AR-AGA-001 roBoputcs, 4TO ANS WHAMKaAUUK
3KCnIyaTauMOHHOrO COCTOSIHMS CUCTEM CBeTOODOopyaoBaHWs crnegyeT MPUMEHSITb  CUCTEMY
KOHTpOns. BuayanbHbl KOHTPOSb, 3a WCKMoYeHunem HabmogeHun opraHoB OB m coobwieHun
nUNoTOB, WCMOMb3yeTcs penko. HekoTopble CXembl KOHTPONs CUCTEM CBeTOOGOpyAOBaHMSA
obecneunBaloT TOSMbKO MHAMKALUMIO TOrO, YTO COOTBETCTBYIOLLMIA MepeknodaTens YCTaHOBMEH B
nonoxeHue "BkntoveHo". XKenaTenbHO MCMNOMb30BaTb CUCTEMY KOHTPOSS, KOTOpasi pearupyer,
COBCTBEHHO, Ha Mogayvy NUTaHMS Ha CUCTEMY OrHer Ha NeTHOM none. YacTuyHble UM HenosHble
CUCTEMbI KOHTPOSSA MOTYT CO3AaTh NIOXHOE npeacTaBnenve o 6e3onacHoOCTU.

10.10.2. B rnaBe 10 AsumaumoHHbix npaeun AR-AGA-001 HeucnpaBHbIA OrOHb onpeaenseTcs kak
OfOHb C TakKOW MOTepen MOLLHOCTM, MPU KOTOPOW CPeaHssi WHTEHCUMBHOCTb €ro rnaBHOro nyya
coctaBnsieT MeHee 50 % 3Ha4YeHus, ykasaHHOro Ha CooTBeTCTByHLWEM pucyHke [dobasneHunsa 2
AsunaumoHHbIX npasun AR-AGA-001. [Ina orHen, pacyeTHasa cpeaHsAst UHTEHCUBHOCTb MaBHOro fny4a
KOTOpbIX MpeBbIlaeT 3HadyeHue, ykaszaHHoe [JobasneHun 2 AsmaumoHHbix npasun AR-AGA-001,
BenuumHa, cooteTcTBylowasn 50 %, onpegensieTcs OTHOCUTENbHO 3TOMO0 pacyeTHOro 3HaveHus. B
crniydyae ctabunmsaTOpHbIX CUCTEM KOHTPONSA MOKa HEBO3MOXHO obecneuntb MHOUKALMIO OTKa3a,
npeacTaBnswoWero cobon CHWXKEHUE WHTEHCUMBHOCTW, MO3TOMY KOHTPOSfb OCYLLECTBMASETCH B
OTHOLUEHUN MOMHON noTepu paboTOCnOCOBHOCTM BCReACTBME paspbiBa HUATU Hakana namribl.
AHanornyHeiM 06pasomM cucTemMa KOHTPOIS, UCMONb3yoLas 4aT4MKM Ha BbiIxode ctabununsartopa, He
MOXeT OOHapyXuTb OpYyrne pexumMbl OTKa3a, TakMe Kak 3aropakuBaHwe TpaBOW, CHEroM Wmu
OTNOXEHUAMU pe3nHbl. TakuMm o6pa3oMm, exeaHeBHas Bu3yanbHad MpoBepka C BbIXOAOM Ha
3apoapom No-NpexHeMy sSiBNSeTcs HeoBX0aNMOMN.
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10.10.3. OrHm co cBeTOANOAHBIM(M) NCTOYHUKOM(aMM) HE MMEIOT TaKOTO Xe pexnmMa 0TKasa, kak OrHu
C NnaMnamu HakanvMBaHusi. Y HUX OTCYTCTBYET HUTb Hakara, kKoTopasi Morna Obl pasoMKHYTb Lienb U
BbI3BaTb M3MEPUMbIE N3MEHEHNSI XapakTePUCTUK Lienu. MoaToMy KOHCTPYKLMSI CBETOAMOAHBLIX OFHEN
[AOMKHa npegycMaTpuBaTb BO3MOXHOCTb pasMblkaHUs Lenu (OTKPbITUE NpWU OTKa3e) BO BTOPUYHOM
kabene TpaHcopmaTopa AGL unm NnpuHATUSE HYNEBOro ToKa B LIEMW NOCTOSIHHOTO HanpsPkeHusl. 1o
TpeboBaHne 0CoBGEHHO BaXKHO, €CIM OrOHb MOAKIYAETCS K CyLLIECTBYHOLEN Lenu co cpeacTBOM
KOHTpONS.

10.10.4. Cuctembl OrHer KOHTPONUPYIOTCS AN o6HapyXeHWsi crneayoLmx YCnoBMIn OTka3sa:
a) npekpalleHe nogaym nepeMeHHOro Toka Ha CTabunmMsaTop NOCTOSIHHOMO TOKa;
b) BbikntoueHne ctabunusaTopa B pesynbTate cpabaTbiBaHWs Lenen 3auThl;

C) NageHue BenuyuHbl BonbT-amnep (BA), nogaBaemblx Ha nocnegosaTenbHyto Lenb, Ha 10 %
nnn 6onee;

d) HEBO3MOXHOCTb CTabunusaTopa nofaBaTb BbIXOAHOM TOK, COOTBETCTBYHOLLMIN BbIGPaHHOMY
YPOBHIO SIPKOCTH;

€) 0Tka3 npeaBapuTeNibHO 3a4aHHOrO KONMYecTBa flaMn B MOCeAoBaTeNbHOW Lienu.

10.10.5. BbienepeuncneHHble ycrnoBus oTkasa, OTHOCSALUMECS K MOSTHOMY OTKasy Lenu, TO eCTb
noTtepe CBETOBbIX CUrHanoB Ans nunoTa, coobuwatotcs B opraH YB[l. O6 oTkasax, CBsi3aHHbIX C
KpUTEPUSIMU TEXHUYECKOTO 0OCNYXMBaHNS, TaKMX Kak OTKa3 NpeaBapuTenbHO 3aaHHOro KonnyecTea
namn, coobLyaeTcsa B onepaumMoHHbIA LIEHTP U LIEHTP TEXHMUYECKOro obenyxmnBaHus. Ecnmn cuctema
OrHeWn cocTouT 13 AByXx unu Gonee uenen, curHan ob oTkase O4HOM Lienn MOXET nepedaBaTbCH B
opraH OB[l; XoTs1 COKpalleH/Me CXeMbl OTHEN NPUeMEMO OJi1S SKCniyaTaumMn BO34yLIHOMo cygHa B
aBapuIHOM CUTYyaumK, 4115t HENpPepbIBHON paboThl 3TO CUMTAETCS OTKA30M CUCTEMBI.

10.11. Knaccudmkaumsa npubopos KOHTpons

10.11.1. MpunbBopbl KOHTPONSA MOryT ObiTb MOApa3deneHbl Ha aKTUBHbIE U NacCUBHblE. AKTUBHbIE
nNpubopbl KOHTPOMS MPEeANPUHUMAlOT 3apaHee ornpeaerieHHble OeNCTBUst B TOM Crydae, Koraa
3aperncTpupoBaHbl KOHKPETHbIE YCMOBUSI UMW B ONpedeneHHbIi MOMEHT BPEMEHWU MOCcne 3TOro.
Mpumepamy NpuBOPOB KOHTPOMNS LAHHOMO Kracca SBMSATCA OATYMKU HaNPSHKEHWS OCHOBHOMO
NCTOYHUKA SNIEKTPOIHEPTMM, KOTOpble aBTOMAaTUYECKM MOAKMIOYAT pPe3epBHbI  ABUraTenb-
reHepaTop M NEPEKYaloT Harpy3Ky Npu OTKa3e OCHOBHOIO MCTOYHMKA 3N1EKTPOIHEPTM, UK NpMBop
ynpaBneHns orpaHnyeHneM GonbLUMX 3HAYEHU CUIbl TOKA MO BPEMEHM, KOTOPbI aBTOMATUYECKM
yCTaHaBnmBaeT 6onee HU3KUA YPOBEHb CUMbl TOKA M MOJAET CUrHam Ha 3ymmep Wunu BkoyaeT
WHOMKATOPHYIO Namny B TOM Cly4ae, Koraa orHy paboTarT npy NOMHON MHTEHCUBHOCTU B TEYEHUE
donee 15 wmuH!. [MaccuBHble NpPUOOPbLI KOHTPOMSA MOAAKT curHan (Hanpumep, BKMOYaoT
WHOMKATOPHYO Namny unn 3BOHOK) B TOM Cly4vae, KOrda BO3HMKAKT OnpedeneHHble 3apaHee
ycnosus. Onepatop [OJKEH OLEHUTb 3HAYEHWE curHana W npeanpuHATb COOTBETCTBYHOLLME
aencteus. MNprMmepamm NaccuBHbIX NPUOOPOB KOHTPONSA ABNATCSA NPUOOP KOHTPONSA GeryLumx orHemn,
KOTOpPbI JaeT NPeaynpexaeH1e B Cryvae BbIXo4a 13 CTPOs 3apaHee ONpeaeneHHOro Yicna orHewn,
NN UHAMKATOP, COOOLLAIOLLIMIA O BbIXOAE U3 CTPOS KOHKPETHBIX LiENen.

. ABTOMaTuyeckas NOBTOPHAaA yCTaHOBKa CWUIlbl CBETa HE ABMAETCA XenaTtenbHomn, MOCKOJIbKY OHa
MOXeT BbI3BaTb UAMEHEeHNEe B TO BpeMsA, Koraa nmnot HaxoguTcA Ha KPpUTUHEeCKOM 3Tane 3axoda Ha

nocagky.
10.12. OpraHbl ynpaBneHusi 6r1I0KUPOBKON NPUGOPOB KOHTPONSA

10.12.1. Yacto npegycmaTpuBatoTCa OpraHbl YMNpaBlieHUs Wnu npoueaypbl, KOTOpble MOryT
ncnonb3oBaTbCA Ons ONOKMpoBKM wMnM obxoga gencteui npubopoB KoHTpons. C  NOMOLLbHo
BKJIIOMEHUS CMELManbHON LEMN UM U3MEHEHUS YCTAHOBKM OpraHa ynpasfieHUsi onepaTop MOXeT
nogoepxmeaTb  (PYHKUMOHMPOBAHME CUCTEM 0€3 WU3MEHEHUs] B TEYEHWE KOHKPETHOrO Wiu
HeonpeaeneHHoro NPoOMeXxyTka BpeMeHu. MoxeT npedycmaTpmBaTbCs AOMONHUTENbHBIN CUrHanM,
yKkasblBalLWNUA Ha pearvpoBaHue npubopa KOHTpomns, B Xode OfoKMpOBaHMA C  LENbo
NHOPMUPOBaHUST onepatopa O TOM, YTO CUCTEMA HaxoOAUTCA B  HENpeayCMOTPEHHbIX
SKCMyaTauMoHHbIX ycrnoBusx. [Mpumepom 3TOro sBNSETCS MNOBTOPHasi YCTaHOBKA 4acOBOro
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MeXaHu3mMma and obecneyeHnst NONHOM CUnbl CBETa OrHel B Ha4ane BbIMNOMHEHUS KaxKgoro 3axoga Ha
nocagky B YCNoBUAX HU3KOW BMOUMOCTU C TEM, YTOObI npegycMoTpeTb HEBO3MOXHOCTb
aBTOMATN4eCKOro yMmeHbLlleHUnA CuUIbl CBeTa OrHen B Xofde 3axoda Ha nocanky.

10.13. CucTema KOHTPOMSA CONPOTUBMEHUS U30NALUN

10.13.1. CtabunmnsaTopbl NOCTOSIHHOrO TOKa MOMyT OCHALLLATLCSA CUCTEMOW KOHTPOSSi CONPOTUBIEHNS
n3onsuMKn, KoTopasi MO3BOSSIET OCYLLECTBNSATb KOHTPOSb LENe B pearnbHOM BPEMEHWU, a Takke
reHepMpoBaTb CTaTUCTUYECKNE OTHETDI.

10.14. PapuoynpaBneHue a3poApOMHbLIMU OFHAAMU C Bo3AyluHoro cyaHa (ARCAL)

10.14.1. Ha HeGonblumx aspogpomax B TedeHne psga net Ans ynpasreHust aspogpOMHbIMM
CMCTEMaMWN OFHEN B OrpaHMYEHHOWN CTEMEHW UCMONb30Banuchb paguocurHanbsl ¢ 6opta BO3OYyLUHbIX
cypoB. [JaHHbI MeToq, ynpaBneHuss UMeeT psih NPEeMMYLLECTB, MOCKOMbKY OH MO3BOMSET NUMoTy
BblIOMpaTb CUNy cBeTa OrHew, ycTpaHsaeT Heo6X0AMMOCTb B AOPOrOCTONALLMX Kabensax ynpaBneHms u
NPMBOAUT K SKOHOMMM 3HEPrnM, MOCKOMbKY CUCTEMA OrHEeM npu OTCYTCTBUM MOTPEOHOCTM B HeW
HaxoauTCca B BbIKIIOYEHHOM COCTOsiHUK. KMMetoTca cpeactBa pagvoynpaBneHus Onsi CUCTEM,
paboTalowmx B pexumax "Bo3gyx - 3emnd", "semnsa - 3emna” M komOuHauum pexmmoB "BO3AYX -
3emng" u "3emng - 3emna". YnpaeneHue B pexume "3emns - 3eMnga” B OCHOBHOM UCMONb3yeTcs B TEX
crnyvyasix, Korga OTCYTCTBYHOT kabenbHble LEenuM ynpaBneHns, W WX YCTaHOBKa sBNsieTcs
HeuenecoobpasHon. YnpasneHne B pexume "3emna - 3emna" OOMKHO MCMONb30BaTbCA TOMbKO
BPEMEHHO [0 Tex rnop, noka He ByayT ycTaHOBIEHbl HeobxoaMMble kabenw.

10.14.2. [ina paguoynpaBneHns aspoapoOMHbIMU OrHAMK ¢ Bo3gyliHoro cygHa (ARCAL) wnn ans
paboTbl B pexume "Bo3gyx - 3emna" B asponopTy YCTaHaBMMBAKTCA TOMbKO MNPUEMHUK W
AeKoavpytolee yCTPONCTBO. DTOT BUA KOHTPOSSI MCNOMb30Barcsa Ans ynpaBneHns nocagodHbIMu
orHamu BIM, pynexHeiMn OrHAMMK, MPOCTbIMM CUCTEMaMU OFHEW MPUONMXKEHUs, CMCTEMaMM
BM3yarnbHOM UHAMKaLMW rmuccagpbl Kak OTAENbHbIMM CUCTEMaMK, Tak U B ONpeAerieHHbIX 3apaHee
KOMOUHaLMAX HA HEKOHTPONMPYEMbIX a3POAPOMAaXxX UMM Ha APYrMx a3poapomMax B Te4eHne nepuogos
BpEMEHW, Korga He AeNcTBoBana cuctema ynpaBreHusi ABWXeHVWeM. 3arpaguTenbHble OrHU He
AOIMKHbI YNPaBnaTbCA MO pagno, 04HAKO OHWM MOTYT ObiTb COEANHEHBI C OCHOBHBIM 060PYAOBaHMEM,
onpeaensioLwmnm pexnm akcnnyataumm oovekta. K npumepy, 3arpaguTenbHbie OrHWM Ha BEPTOApOME
MOryT BK/OMATbCSl BMECTE C OCBELLEHNEM BEPTOAPOMA, TaK KakK OHWM TpebytoTCa TONbKO BO Bpemst
NCNoNb30BaHMA BepToapoMa. Takoe COeAMHEHWE [OOMKHO ObiTb  YTBEPXKAEHO MECTHbIM
MOSTHOMOYHbIM OPraHoOM.

10.14.3. Ynpasnstowmn curHan ARCAL obecneumBaeTca nocpeacTBOM OnpeaenieHHON KpaTKoM
nocrneaoBaTenbHOCTN LWENYKoB, NPOM3BOAMMBIX MYyTEM MaHWUNYNMPOBaHUS MUKPOOHOM CBA3HOMO
nepedatynmka BO3AYLIHOrO CydHa, Kak nokasaHo Ha puc. 10-1. B KoHUe 3agaHHoro nepuoga,
Hanpumep, paBHoro 15 MuHyTam, oOrHM nmnbo BbIKNO4YaKTCs, MO0 BO3BpalLalTCa K
npeayCcTaHOBMEHHOMY 3Ha4YeHU0 ApKocTU. Cnuctema MoXeT BbITb UCMOMb30BaHa NOBTOPHO B Ntoboe
BpeMs B TedeHne gpyroro 15-MuMHyTHOro nepuoga npu nobom KenaeMoMm ypOBHE MHTEHCUMBHOCTU
nytem TpebyemMoro ynmcrna MaHunynsaumMn MMKpodgoHa. 3a UCKMYeHnemM orHen ob6o3HaveHns nopora
BIMIM (RTIL) c ogHOM U ABYMS CTYNEHAMMW, CUCTEMbI OTHEW HE MOTYT ObITb BbIKIHOYEHBI MOCPEACTBOM
pagvoynpasneHnst 4O OKOHYaHUs 15-MUHYTHOMO LMKNa.

10.14.4. ARCAL HacTtpamBaeTcsi Ha ogHy YacToTy B ananasoHe 118-136 MI'u, koTopasi Ha3Ha4aeTcs
MECTHbIM MOSTHOMOYHbLIM OpraHoM. 1o BO3MOXHOCTY 4N paamoynpaBeHns a3poApPOMHBIMU OTHAMM
ncrnonb3yeTcst obwas yactota nepeaayn KOHCYNbTaTUBHOW MHpopMauum O BO3AYLUHOM OBMKEHUN
(CTAF). CTAF moxeT 6biTb yactoton UNICOM, MULTICOM, FSS vnn gucneTyepckoro nyHKTa u
yKa3blBaeTCA B COOTBETCTBYOLMX NyGNMKaLmsax No aspoHaBuraumu.

ConpsikeHue paguoynpasneHusi C CUCTeMamMm orHen

10.14.5. Bbixoa eanHoro npyvHagnexawlero asponopTy pagnuokoHTpornepa obbl4HO COeaMHSAETCS C
BXOJAMWN YNpaBfeHnsi HECKONbKUX CUCTeM OrHen. PaguoKoHTponnep MoXeT ObiTb HamnpsiMyto
COEAVHEH C CUCTEMaMM OFHEN UM MOXKET UCMONb30BaTbLCS BIIOK COMPSPKEHUS C LieNbo YMEHbLIEHMS!
Harpy3kM Ha BbIXOAHble pene paauMoKoHTponnepa Wi obecrneyeHns  AOMOSNHUTENbHbIX
KOMMYTaLMOHHbIX BO3MOXHOCTEN. B Hwkecneaylowmx nNyHKTax paccMaTpuBaloTCcsl BOMPOChHI
NPOEKTUPOBAHUS NPU CONPSPKEHUM paanoyrpaBIeHNst C HECKONbKAMMW CUCTEMAMM OTHEMN.
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10.14.6. KoHcurypauma cuctembl paguoynpasneHns 3agaeTtcst Takmm obpasom, 4Tobbl orHn BT
BCErga BKMOYanMcb BMECTE C BKIKOYEHMEM APYrnX cucteM orHen, obenyxusatowmx Bl (kpome
onepauun B oHeBHoe Bpems). Ecnun Bl ocHalleHa orHsMu npubnmkeHns ¢ paguoynpasreHmem u
NnocafoyHbIMK OrHSMK 6e3 paavoynpaBneHns, NocagoYHble OrHM B HOYHOE Bpemsi paboTatoT npu
YPOBHE SIPKOCTW, BbIGPAHHOM B COOTBETCTBMM C OXMAAEMbIMU MOroAHbIMU ycrnoBusMu. Ecnn orHm
Bl umetloT paguoynpasneHne, a OrHM MNpUONMKEHUs] - HET, OrHWM MNpUBNMXEeHUa MoryT ObiTb
BbIKMOYEHbI UM YCTAHOBMEHbl Ha 3apaHee BblOpaHHbIM ypoBeHb SApKOCTU. OrHuM npubnmkeHus
HUKOTrAa He AOSMKHbI BKIOYATLCSA NPU BbIKMOYEHHbIX OrHsix BIMT.

10.14.7. Ha BIl1, ocHalleHHbIX pagvoynpaBnaeMbiMU OrHAMU NpUbNMmKeHnss n orHsmu BIMT,
WHTEHCUBHOCTb OOOMX CUCTEM YBENUYMBAETCA WM YMEHbLUAETCA OLHOBPEMEHHO MPWU MOMOLLM
paavoynpaBneHns.

10.14.8. ARCAL nmeeT Tpy byHKUMM ynpaBneHus, B TO BPEMS Kak CBETOTEXHUYECKME CUCTEMbI
asporopTa MOryT UMeTb OAHY, ABE, TPU UK NATb CTYNeHen MHTeHcuBHOCTU. Tabnumua 10-1 cogepxut
npumep CONpPSKeHUs pagnoynpasreHnst Co CTYNEHSAMU MHTEHCUBHOCTM CBETOTEXHUYECKONW CUCTEMBI
aspornopTa. K npumepy, cncrema orHein ¢ NATbio CTYNEHSMU MHTEHCUBHOCTM MOXET NOAKNo4aTbCA
Takum obpasom, 4YTO Tpu LUenyka MukpodoHa OyayT BKMYATh CTyMNeHb SAPKOCTM 1 mnn 2, NaTb
LLENYKOB - CTyMeHb 3 U CeMb LUEMYKOB - CTyNneHb 5. AOMUHUCTpaUmMa asponopta MoxeT BblbpaTb
CTyneHb 1 unu 2 B KayecTBe YCTAHOBKA MWHUMANbHOW SIPKOCTU B 3aBUCUMOCTM OT (HOHOBOM
OCBELLEHHOCTM B a3pornopTy.

10.14.9. B cuctemax, rae MHTEHCUBHOCTb aBTOMAaTUYECKM YNpaBnsaeTcst POTOINEMEHTOM UMU APYrMM
CpencTBOM, paauoynpaeneHvne OydeT MpOCTO BKMOYaTb CUCTEMY, @ WHTEHCUMBHOCTb Oyaet
BbIOMpaTbLCH aBTOMATUYECKN.

10.14.10. Cuctembl RTIL MOryT UMeTb OAHY MM HECKOSbKO CTYyNeHen UHTEHCUBHOCTU U LOJIKHbI
HacTpamBaTbCAd B COOTBETCTBMM C YCroBMSMM paboTbl nunoTtoB. Ecrniv RTIL nmeloT HECKOMbKo
CTYNEHEN WHTEHCMBHOCTW, OOLLENPUHATON MpakTUKoW sABnsieTcs BbiknMoveHne RTIL npu Bbibope
bonee HWM3KOW CTYyMEeHW WMHTEHCMBHOCTU (Tpu wendyka) Ansi cooTtBeTcTByloWmMX orHenm Bl un
BKIOYEHMe npu Bbibope 6onee BbICOKUX CTYNEHEN MHTEHCUBHOCTM (MATb UK CEMb LLENYKoB). [ns
TpexcrtyneHyaton cucteMbl RTIL BbIGOp HWU3KOW, CPeOHEN U BbICOKOW CTYMEHW OCYLLECTBRseTCS
nocpeacTBoOM TpeX, MNATU N CEMU LLENYKOB COOTBETCTBEHHO.

10.14.11. [lpu mcnonb3oBaHUM pagMoynpaBrieHnst B pexume "Bo3gyx - 3emns” B HOYHOE Bpemsi
cuUcTeMa OTHeM MOXET He BKIYaTbCA B TeYeHMe NpoaoSPKUTENbHBIX NepuoaoB BpemeHu. B TeyeHune
3TVX NeprogoB 6e3aencTBs a3ponopTOBbIN MasK, 3arpaamTenbHbIe OrHU U Mobble Apyrne cUcTembl
orHen 6e3 paguoynpasneHns npogorkart pabotaTb, Torga Kak paguoynpaensemble cuctemMbl dyayT
BbIKIIOYEHLI. B KayecTBe BapuaHTa (B 3aBUCUMOCTM OT MECTHbIX YCMNOBMIM) nocagoyHble orHu BIM
MOryT ObiTb OCTaBfEHbl BKIOYEHHBIMA HA HU3KOW CTYMEHUM MHTEeHcuBHOCTM. Ecnmn orhm BIM
OCTaBNSATCH BKIOYEHHBIMW B TEYEHUE Nepnogos 6e3a0encTems, pyrme CUCTEMbl OTHEN Takke MOryT
OCTaBMATLCSA BKHOYEHHBIMU Ha NpeaBapuUTeNbHO BblIOpaHHOM CTYNEHN NHTEHCUBHOCTMW.

10.14.12. TMockonbKy nocagodHble orHu BIM, pynexHble OrHW, OrHU NPUONMKEHUSS U OFHM
nogceetkn 3HakoB P[L oObiMHO He TpebykoTcda B AHEBHOE BPEMS, 3a WCKIOYEHWEM YCIOBWM
OrpaHNU4eHHON BUOUMOCTU, CUCTEMA paamnoynpaBneHnsa MoOXeT npeaycMaTpuBaTb JHEBHOW PEXUM, B
KOTOPOM BKIHOHAOTCHA TOMNbKO T€ CUCTEMbI OrHEW, KOTOPble MOTyT ObiTb NOME3Hbl B AHEBHOE BPEMS.
OpHako MCnonb3oBaHWE 3TOr0 pexvMMa ynpaBreHUs O3HavaeT, YTO AHEBHble CXeMbl MOfeToB B
pamkax npasun nonetoB no npubopam (M), cBA3aHHbIE C OTKITHYEHHBIMW CUCTEMAMMN OTHEN, HE
MOTyT MCNonb3oBaTbCA. [AHEBHOM pexum MOXeT BblbMpaTbCAa aBTOMAaTUYECKM MpPU MOMOLLM
doToaNEMEHTA MM BPYYHYIO MpU NMOMOLLUM NepeknodaTend. B panoHax ¢ MHTEHCUMBHLIM OBMEHOM
peyeBbIMN COOBLLEHMAMM Ha 4YacToTe, UCNONb3yeEMOW PAOUOKOHTPOSINIEPOM, MOXET MPOUCXOOUTb
NOXHasA aKkTMBauus BCMEACTBME TpeX CryyYavHbIX LUEeNYKOB MUKPO(OHA B TeYEHMEe S5-CekyHOHOro
nHTepeana. [py HanMum 3ToM NPOGNEemMbl TPeXLLenyYKkoBas YCTaHOBKa CUCTEMbI paanoynpaBeHuns
MoxeT ObITb obongeHa npy MCNonNb3oBaHMK B AHEBHOE BPEMSI.

10.14.13. MoryT ucnonb3oBaTbCA APYrMe YCTPOWCTBA YMNPaBMEHWs, TakMe Kak OrOKMPOBOYHbIE
yCTpOWCTBa, OTO3ANEMEHTbI W nepeknoyatenu, Ansa obecnedyeHnss MMOKOCTU  CUCTEMBI
pagvoynpasreHnss B pasfnuyHbIX SKCnIyaTaumMoHHbIX ycrosusx. [ns Bl ¢ cuctemamn orHen Ha
o6ounx Topuax Bl unn B asponopTax ¢ Heckonbkummn BT MoxeT BbITh xenaTtenbHbIM YCTaHOBUTb
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CUCTEMY PYYHOro NepekntoyeHns, YTobbl obecneunTs BO3MOXHOCTb AN SKCNyaTaHTa aspornopTta
BblIOMpaTh, Kakne cuctemMbl orHen GyayT BKOYATLCA NPY MOMOLLM paanoynpaBneHns. ATo No3BoNuT
NUIOTY aKTUBMPOBATb TOMBbKO TE€ CUCTEMBI OrHEN, KOTopble obcnyxueatoT padoyve BT n PO.

Ta6bnuua 10-1. Mpumep conpskeHUA paguoynpaBneHus ¢ BU3yanbHbIMU CpeacTBaMm

asponopTa
CmyneHb UHMeHCUsHoCMU, sbibupaeMan 6
Kﬂﬂu‘fﬁcmtfo JABUCUMOCITIU OM HUCNa WemYKos MUKpogoHa
cmyneHed
Cucmema ozHell LUHMEHCUBHOCTIU 3 wenyka 5 wenykog 7 Wenykoa
OrHW NpUBNUAHEHWA 2 Hu3kan Hu3kan Bhicokan
3 Huskan CpenHasa Bhicokas
5 1unu 2 3 4"
MocanoyHbIe orHW
HW3KaA MHTEHCMBHOCTh 1 Bran. Brn. Brn.
CpeaHAR MHTEHCUBHOC T 3 Hu3kanA CpenHan Bhicokan
BbiCOKaA MHTEHCMBHOCTL 5 1 unu 2 3 4*
PynexHble orHW 1 Bran. Brn. Brn.
2 Hu3kanA HW3kan Bhicokan
3 Hu3kan CpenHan Bricokan
Omu oceBoid nuany BIM 5 1uvnKn 2 3 4*
OrHW 30HbI NPU3EMNEHMA 5 1unm 2 3 4*
QMY cceBoi NUHMKM PO 3 Hu3kan CpenHan Bricokan
5 1 unu 2 3 4*
Oy 0B03HaYeHns nopora Brin 1 Bk Bk, Brr.
2 Bbikn. Hu3kan Bricokan
3 Hu3kan CpenoHaa Bhicokan
PAPI 3 B, B, Brr.
5 1unu 2 3 4"
YKasaTenb HanpaeneHua BeTpa 1 Brn. Brn. Brn.

* CucmeMa MoXem GbiMb OCHAaLUEeHa (homoanemMeHmoM Ana obecneyerus S-wenukosoll yemarosky ang onepauud 8
dHeaHoe apems.
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11.Mnaea 11. Jlamnbl HakanuBaHUs U rasopaspsgHbie namnbl

B HacToslwen rnaee paccmaTpuBaloTCs TPaguMUMOHHBIE Namnbl, UCMOMb3yeMble B HA3eMHbIX
ad9pOHaBUraumMoHHbIX OrHsX. HoBas TexHonorma B dopme ceetogmogHblx (LED) namn
paccmaTtpuBaeTca B pasgene 12.2 rnaebl 12 HACTOALLEro AOKyMeHTa.

11.1.NlamMnbl HakanMBaHus

11.1.1. Jlamnbl HakanuBaHus MCNOoNb3yrHTCA B OOnbLUMHCTBE OFHEN CBETOTEXHUYECKUX CUCTEM
aspoapomos. I'Ipm NPOEKTNPOBaAHNN Lenemn aAd9POAPOMHbIX orHen y4unTbiBalOTCA cneayuine
XapaKTepucTtukn fiamn HakanmBaHUA.

11.1.2. CgeTOBOM NOTOK, JONTOBEYHOCTb, NOTPEBNsieMasn MOLLHOCTb 1 3¢hdEKTUBHOCTL (KNg) namn
HaKanMBaHNA SABRSIOTCA CIOXHOM (OYHKLMEN paboyvero HanpsbkeHUs Unu Toka, Kak ykasaHo B Tabnuue
11-1 n Ha puc. 11-1 n 11-2. K npumepy, ecnu paboyee HanpsbkeHue Ha namne Ha 5 % 6onblie
pacyeTHOro 3Ha4YeHUs, CBETOBOW NOTOK (YNCMO ftoMeH) cocTaBuT okono 120 % OT HOMMHaMNbHOMO
3HaYeHMs1, a CPOK CNYKObl STaMnbl - OKOSIO NOMOBUHbI OT PAcYeTHOM BENUYMHLIL. BnnaHne nameHeHnn
TOKa B Jlamnax ckasbliBaeTca B 6onbLuen cteneHn. Ecnu npoxoasawmin yepes namny Tok Ha 5 % Bbilwe
pacyeTHOro 3Ha4yeHus, ee CBETOBOW MOTOK cOocTaBuT OKoMo 135 % pacyeTHOW BenuyMHbI, a CPOK
Cnyx0Obl flaMnbl COCTaABUT OKOJSIO TpeX OEeCATbIX NPedyCMOTPEHHOro 3HadeHus. [daHHble uudpbl
YyKasblBalOT HA HEOOXOANMOCTb KECTKOrO KOHTPOISA MCMOMb3YyeMOro HaNPSPKEHNS U ToKa.

Ta6nuua 11-1. YpaBHeHusa ansa namn HakanuBaHuA

JIIOMEHBbl ( BOJIBTHI )3»33 _ ( aMmepml )6:25
JIOMEHBI = \BOJIbTHI AMITEPDBI
CPOK CAVKOBI BOJIBTHI 131 _aMrnepbl 24,1
CPOK CJIV2KBbl = \BOJIBTHI AMIIEPHI
BATThI ( BOJIbBTHI )1:54 _ ( aMnepbl )2:35
BATTDBI BOJIbTDI ~ \AMIIEPHI
amMmepsr (BOJ’lebI )054
AMIIEPBl  \BOJIbThI

MNMokasaTenu cteneHn B NpMBEOEHHbIX Bbllle ypaBHEHUsX OyayT pasnuyaTbecs Ans pasHbiX TUNOB
namMn, namn pasHoM MOLLHOCTM M pasHbIX OMana3oHOB MPOLEHTHbIX KorebaHuin HanpspKeHust.
YKasaHHble BbILLe 3HAaYeHUS, B LENOM, NPUMEHNMbI K BaKyyMHbIM flaMnam co ceeTooTaaden okosno 10
nvm/BT 1 ra3oHanonHeHHbIM namnam co ceeTooTAaaden okono 16 nw/BT B gnanasoHe HanpsbkeHun ot
90 8o 110 % oT pacyeTHbIX 3HaYEHUI HanNpsXXeHWs. [ns nonyyYeHns MHAPOPMaLmMm O XxapakTepUCTUKaX
BHE 3TOro guanasoHa obpatutecb Kk puc. 11-1 n 11-2. BaxHO OTMETUTb, YTO SKCMnyaTauus
A9POHaBUraLMOHHBIX flaMn NpY NPEBbILLEHNN UX pacHeTHbIX MapaMeTPoB CYLLECTBEHHO COKpallaeT
CPOK MX CINy>X0bl.
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11.1.3. TMpoOeKTUpOBLLUMK CUCTEMbI A3POAPOMHBLIX OTHEN MOXET MMETb OnpederieHHy cBoboay
BblOOpa namn Ansi KOHKPETHbIX a3pOAPOMHbIX OFHEM cpeaun TakMx BapwaHTOB, Kak famnbl
nocrneoBaTesfibHOrO BKMOYEHUS, HU3KOBOSbTHLIE Mamnbl NapanfensbHOoro BKIKYEHWUS Unn nammbl
napannenbHOro BKIOYEHUS, paccyUTaHHble Ha Gonee BbiCOKoe HanpshkeHue. [Npu Bbibope urpatoT
ponb cnegytowme akTopbl:

a) NageHue HanpsXXeHust B psiae Nnamn nocrneaoBaTesibHOro BKYEHUsT 0ObIMHO OTHOCUTCA K
KaTeropmm "HU3KOro HanpshkeHus"; nageHue HanpskeHns B nocagodHom orHe BIM, Tok B
KoTopom coctaenseT 6,6 A, a mowHocTb 200 BT, coctaensieT 30 B, a nageHne HanpskeHUs Ha
namne orHsa NpubnmxeHusi, Yepes KoTopyto NpoxoanTt Tok B 20 A n KoTopas paccuntaHa Ha 500
BT, coctaBnset 25 B;

b) B CBA3N C pa3nnymamMimy B pacCHeTHbIX OOoNyCKax naMnMbl nNocneanoBaTesibHOro BKITKOYEHUA HE
cnengyet mcnonb3oBaTb B napannesibHbIX Uendax, a nammnbl napannefibHOoro BKINKOYEeHUA He
noanexat Ncnosnb3oBaHUIO B NocrenoBaTesibHbIX Lendx;

C) CPOK Crny0bl "HU3KOBOMBTHLIX" NMamn OyAeT Bbile MO CPaBHEHUIO C "BbICOKOBOSIbTHLIMU"
namnaMmiM npu OAMHAKOBLIX pPacYETHbIX 3HAYEHUsIX MOTPebnsemMon MOLLHOCTU U CBETOBOIO
noToka.

BonbdpamMoBo-ranoreHHbIe namMnbl

11.1.4. MHorve 13 ncnonb3yemMbix B HAcTosiLLee BpeMsi NaMmn Arsi a3poapOMHbIX OrHel SiBNsitTCs
BOnbchpamoBoranoreHHbIMK. B Taknx namnax HATb Hakana pasmellaeTcs B He6onbLUMX KBapLEBbIX
TpyOKax, KOTopble, MOMMMO OObIYHOrO HaNoOMHUTENS B BUAE MHEPTHOrO rasa, cogepXat HebornbLuoe
KONMMYeCTBO rarnoreHa, Hanpumep, noga. lpu HarpeBaHUM HUTU Hakana Wu3 Hee NPOMCXOAuUT
ncnapeHve Borbdpama, KOTOPbIN KOHOEHCUPYETCS Ha BHYTPEHHEW MOBEPXHOCTU KOMObl nammbl.
[Mapoobpa3sHbli ranoreH cMeLwmnBaeTcs ¢ KOHAEHCMPOBAHHBIM Bonbppamom n obpasyet nap. IToT
nap nepemeLLaeTcst K ropsidert HUTW Hakana, rge OH pasnaraeTcs U nepeHocuT Bomnbdpam obpaTHO
Ha HUTb Hakana. [aHHbI Npouecc YMEHbLIAeT 3aTeMHeHMe Konbbl nammbl, YBENUYMBAET CPOK
cnyxObl namMnbl, No44EpKMBaAET BbICOKOE 3HAYEHME CUMbl CBETa U MNoBbiWaeT 3¢hdeKTUBHOCTD
namnbl. OgHako CTOMMOCTb TakuX Slamn Bhile. [ManoreHHbIN umMkn gencTeyeT Hanbonee acpdeKkTneHO
npy HOMUHaNbLHOM cune Toka namnbl. 1o 3TON NPUYMHE TaKMe CUCTEMbI, Kak OrHWU NpUBNMKEHWUs,
cnefyeT 9KCMnyaTUpoBaTh Ha BbICLLIEN CTYMNEHM APKOCTU B TeueHne TpebyemMoro nepnona BpeMeHw!,
4YTObbI OrPaHNYNTL 3aTEMHEHME KONG famn.

Namnbi ¢ nHgppakpacHbiM (IRC) nokpbiTUEM

11.1.5. TanoreHHble Namnbl BbipabaTbiBaOT HE TOMLKO BUAUMBIN CBET; 60 % M3ny4yaemon aHeprum
npencTaensieT cobor Hemcnonb3yemMoe MHpakpacHoe nanyyeHne. Hekotopble M3roToBUTENN MOTYT
npegnaratb cBeToobopygoBaHme ¢ IRC-namnamn. OHM NpeacTaensoT cobon ranoreHHbIe amnbl €
0coObiM MOKPbITUEM KOMObI MM OTpaxaTens, KoTopoe nepeHanpasnseT WHdpakpacHoe (LK)
n3yyeHue (Tenno) obpaTHO Ha HUTb Hakarma, 3a CYeT Yero MOoBbILAETCA TeMnepaTypa HUTW, U OHa
npoun3BoaMT Gonblue NIOMEH Ha BaTT, Gonee BbICOKYD CBETOBYI OTAady, NOTpebnsieT MeHblue
SHeprumn n gornbLue cnyxuT. B Touku 3peHunst gonroseyHoctn IRC-namnbl cnyxar B ABa pasa AorbLue,
4YeM OObIYHbIE FranoreHHbIe Nammbl B aHaNOMMYHbIX YCIIOBUSIX.

11.1.6. Ha puc. 11-3 nokasaHa namna MR16 ¢ mHororpaHHbiM oTpaxaTtenem (MR). O6o3HayeHne
"16" ykasblBaeT BHELIHWA OMaMeTp oTpaxaTensa B BOCbMbIX 4YacTax Awonma. Beuagy Toro 4rto
doTOMETpMYECKME XapaKTEPUCTUKN CBETOODOOPYyOOBaHWS 3aBUCAT OT famm, 3KchnfyaTtaHTam
asponopTa He criegyeT MeHaTb TN namn 6e3 ogobpenns nsrotosutens obopyaoBaHUs.

11.1.7. Namna PK30 (c dokycupytowmm Lokornem, ¢ kabenem (NPOBOAOM), C ykazaHMeM aguameTpa
OCHOBaHusi B MUNMMETPax), NokasaHHas Ha puc. 11-4, ucnonb3yeTcsi B TakMx cuctemax, kak PAPI n
GokoBble oOrHu. HebGonblwne pasmepbl Namnbl M HUTU Hakana obecnevvBaloT YynyudlleHHbIV
ONTUYECKNI KOHTPOIb. [pn obpalleHun ¢ ApyrMMmn BUAaMm aspoHaBUrauMOHHLIX NamMn HeobXxoaAMMo
cobntogaTe OCTOPOXHOCTb B CBSA3M C OOMbLUMM KONTMYECTBOM BblpabaTtkiBaeMoro nMmu Tenna.
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11.2.TMa3opaspsgHbie naMmnbl
Beryuwue orHu npubnuxeHus ("ctpobockonmyeckue orin")

11.2.1. B Oerywmx orHax npubnmxeHnsa MCNonb3ylTCs ra3oBble Namnbl C KOHAEHCATOPHbIM
pas3psaoM, a He namnbl HakanveaHus. Takaa namna npeacrtaBnseT cobon TpyOKy, KoTopas MOXeT
UMETb pasnuyHyto OpMy MU COOEPKUT MHEPTHLIM a3, Hanpumep aproH WM KPUMTOH, KOTOPbIN
n3ny4vaeT CBET NpWU CO3aHMM B HEM anekTpuyeckon ayru. NogaBaemoe anekTponuTaHue 3apsbkaeT
3NEKTPUYECKME KOHOEHCATOPbI, KOTOPbIE SIBMSATCSA MCTOYMHMKAMWM SHEprun Ans Oayru, u cospaet
HanpshkeHne 4ns obpasoBaHUsA Oyrn. B NCTOYHMKE 3neKTponMTaHMsa 1M namnax npucyTCTBYET OYEHb
BbICOKOE HanpsbkeHne, U Npu MNPOEKTUPOBAHUM CUCTEMbl OFHENM HeobXoaMMO y4MTbiBaTb €ro
onacHoCTb. [nMkoBasi MHTEHCUMBHOCTb TakMX OFHEN MOXET ObITb OYeHb BenvKa, HO MMeeT Manyko
NPOAOMKUTENBHOCTL. YacToTa BCMbIWEK OrpaHMYeHa BpPEMEHEM, KOTopoe Heobxoaumo Aans
nepesapsakvM KOHAEeHCaATOPOB, U COCTaBNsAET 0ObIYHO HECKOSBKO LIMKIOB B CEKYHAY.

3arpaguTtenbHble OrHU

11.2.2. B cnyyae 3arpaguTenbHbIX OrHEW BCMbILLKU O4EHb Marnow NpoAOIMKUTENBHOCTM HE MOAXOAAT
AN HaBUraUMOHHBIX yKa3aHu B HOYHOe BpeMs. Ecnin BenblliKka CAMWKOM KopoTKasi, NUNoTY TPYAHO
0BOHapyXuTb CBET Ha TEMHOM (POHE B HOYHbIX YCrOBUsIX. 10 3TOM MPUYMHE OrHM MPOEKTUPYIOTCS
Takum o6pasom, 4TOObl Npou3BOAUTL ObLICTPYKD MocrefoBaTenbHOCTb UMMYNbCOB, KOTOpble
HacTonbko 6nM3kM Apyr K Apyry, Y4TO BOCMPUHMMAKOTCA MWUMOTOM Kak OAHa NPOAOIDKUTENbHast
BCMblwKa. OnpegeneHve aMEKTUBHON CUMbl CBETA TaKMX COCTOSLUMX U3 HECKOSbKUX UMMYSbCOB
BCMbILEK onncaHo B AokymeHTe GM-AGA-008 «BusyarnbHble cpeactsay.

Opyrve Tunbi razopaspsagHbIX namMn

11.2.3. Vcnonb3oBaHuto rasopaspsigHbiX flamn cnocobcTByeT nx 6onee Bbicokas apdEKTUBHOCT.
K namnam Takoro TMna OTHOCATCS NOMWHECLIEHTHbIE, PTYTHbIE, MeTannoranonaHble ¥ HaTpueBble
namnbl HU3KOTO MNN BbICOKOrO AaBneHusi. Vicnonb3oBaHUe OrHen 3TUX TUMOB OBObIMHO OrpaHnyYeHo
OCBELLEHNEM TaKMX 30H, Kak NMepPpOH, 3a UCKIOYEHMEM MCMONb30BaHNUS NIIOMUHECLEHTHBLIX NlamMn B
HEKOTOPbIX PYNEXHbIX OTHAX M AN NOACBETKU 3HaKoB. Mpu oLeHke BO3MOXHOCTU UCMOMb30BaHNS
OrHel AaHHbIX TUMNOB HEOOXOAMMO PacCMOTPETL CrieaytoLmne dakTopsbi:

a) lNfoemopHoe eknroYeHuUe. HekoTopble U3 Taknx namn He MOryT GbITb MOBTOPHO BKIOYEHLI B
TeyeHne nepuoda OT HECKONbKUX CEKyH OO HECKOSNbKMX MMHYT MOChe 3aTyxaHusi Oyru.
[MepepbiBbl B MOgaye 3MEKTPOIHEPrMM UMM MEPEKoYeEHMe B CUIIOBOM LENM MOryT Bbi3BaTb
BbIKITHOYEHME OTHEN B OTBETCTBEHHbIN MOMEHT. MOXeT ObITb XenaTenbHbIM HanM4yne aBapumiHbIX
OrHEewn ¢ gpyrumm Tmnamm famn.

b) BknroyeHue npu Hu3koli memnepamype. HekoTopble M3 3TUX fNamn COXHO WA Oaxe
HEBO3MOXHO BKMOYNTb MPU HU3KOW OKpyXKatloLLen Temnepartype.

C) YnpaeneHue cunol ceema. 1o cpaBHEHUIO C NTaMNaMn HaKanuBaHWUS ynpaBneHne cusomn
cBeTa AaHHbIX NTaMn 3a4acTyto HEBO3MOXHO UMW AManasoH ee perysimpoBKn OrpaHUYeH.

d) Cmpo6ockonuveckue agpgpekmsbi. Ctpobockonunyeckne 3deKkTbl AaHHbIX Namn MoryT
nMeTb pasgpaxaiwllee Bosgencrtsve. [pu MCNONb30BaHMM TakMxX namm, B 4aCTHOCTM, AN
OCBeLLEeHMSA 30H, MOXeT ObiTb XenaTenbHbIM WMCMNOMb30BaHME TpexdasHbIX CUCTEM MoAauyn
3IEKTPO3HEPIrM ¢ BanaHCMPOBKOWM NPU NOLKITHOHYEHNN OTHEN.

e) U3meHeHue yesema. OBbIYHO N3Iy4aeMblil STUMM NaMnaMm CBET OXBaTbIBA€T OrpaHUYEeHHYH0
YyacTb BMOMMOrO CrekTpa. OTO NPUMBOAUT K CHOXHOCTSIM B pacno3HaBaHWM LBETOBOro
KOOVPOBaHWS, MOCKOMbKY LBEeTa MOryT OTnu4YaTbCs OT OObIYHbIX MPU  OCBELLEeHUM
rasopa3spsgHbiMy namnamu. Oco6eHHO NoaBepPXKeH JaHHOMY BO3[ENCTBUIO KPACHbIN LiBET.
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12.'naBa 12. TBepaoTenbHasa TeXHONOrns

12.1.BBeaeHune

12.1.1. HasemHble aspoHaBuraumoHHble orHM (AGL) m3HavanbHO paspabaTbiBanucb Ha OCHOBE
MMEIOLLINXCS TEXHOSOMMN. 3TN TEXHOMOMMN BKOYann: OOPOXHOE OCBELLEHME C MCMONb30BaHUEM
nocregoBaTtesibHbIX CXeM, OTHM C TaMnaMu HakanueaHus, pasgenuteneHble (AGL) TpaHcdhopmaTophl
1 cTabunmsaTopbl NOCTOAHHOIO Toka. [NosiBneHne TBepaoTENBHOW TEXHOMNOMMU NPUBENO K KOPEHHBIM
namveHeHnsm B AGL 1 B To ke BpeMs NnpuMHecno ¢ cobor HoBble TpyaHOCTW. Llenbto HacTosLwen rnasbl
SBMSIeTCA NpeAcTaBMneHne KpaTkoro o0063opa MNPOLIECCOB MPOEKTUPOBAHUS M TEXHUYECKOTO
obcnyxmBaHus.

12.2.CBeToaunogHble (LED) orum

12.2.1. V3 pasnuuyHbix opM TBEPAOTENbLHOW TEXHOMorMM B aspornoptax Haubonee LWMPOKO
npumeHseTcs TexHonorna ceetogmonos (LED). MNMepsoHavansHo LED ncnonb3oBanuch Ans orHew,
TpeboBaBLUNX OTHOCUTENBHO HU3KUX YPOBHEN MHTEHCUBHOCTU, TaKMX Kak 3arpaguTernibHble orim (32
KO) U pynexHole orHn (2 ka). B TeyeHne nocnegHux net adpdektuBHocTb LED HacTonbko
noBbICMNach, YTO TEMepb 3Ta TEXHOMOrMs ucrnonbadyeTca Ans Bcex BuaoB AGL, Bkovas 3HakM,
©OKOBbIE OrHU BbICOKOW MHTEHCUBHOCTU, OTHU MPUBIMKEHUS BbICOKOWM MHTEHCMBHOCTU U OrHU 3aLLUUThI
BIM (cm. puc. 12-1).

¢r
OCEM airfield technology Safegate group ADB airfield solutions
CBeTOAUOAHBIV CseToavoaHbIV CBeToanOoaHbIN
nocaaouYHbIN oroHs BTTTT MOCAAOMHBIN OrOHb OroHs 3atyuTer BTTTT

Puc. 12-1. Buabi LED-orHen.

12.3.UBeT — CIE S 004/E-2001

12.3.1. OpHum un3 npenmyiects LED-UCTOUYHUKOB CBETA MO CPABHEHMIO C NTaMNamMun HakanmBaHUs
ABMNAETCA TO, YTO LBET M3MNy4YEHMS OCTAETCA OTHOCUTENBHO YCTONYMBBLIM NMPU YMEHBLIEHUM SPKOCTH.
OTO 3HAYMT, YTO XPOMATMYHOCTb CBETA HE MEHSIETCS MPU YMEHBLUEHUN TOKA C LIENbI CHUDKEHMS
apkoctn. bnarogapst atomy crtano BO3MOXHbIM npuHATME cTaHgapTta CIE S 004/E-2001 "Liset
CUIHanbHbIX OrHEn" C HEKOTOPbIM M3MEHEHWEM B OTHOLIEHMM Genoro uBeTa (MMOCKOCTb CUMHErO
useta). AsmaumoHHble npasuna AR-AGA-001 cogepxat gse cxembl: puc. Al-1(a) gns namn

HakanueaHus n puc. A1-1(b) ans TBepAOTENbHbLIX UCTOYHMKOB CBeTa. [paHuubl LBeTa Ans namn
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HakanueaHuss Ha puc. A1-1(a) cooTBeTCTBYIOT ykasaHHbIM B craHgapte CIE 2.2-1975 "Ligeta
CurHanbHbIX orHen". OxuaaeTcs, YTO CO BPEeMEHEM famnbl HakanuveBaHus OyayT MNOMHOCTbIO
3aMeHeHbl TBEpPAOTENbHLIMWA WUCTOYMHUMKaMK cBeTa U B ABMaUMOHHbIX npaBunax AR-AGA-001
ocTaHeTca Tonbko puc. A1-1(b), kKacatowmnes TBepaoTESNbHOM TEXHOOMN.

Benbi n nepemMeHHO-6enbIN

12.3.2. AGL ansa3axoga Ha nocagky, o6o3HaveHus rpanumy BIT, 3oHbI npusemnenns BT n oceson
nuHum Bl cornacHo AuauuoHHbiM npasunam AR-AGA-001 gormkHbl u3nyyatb "nepemeHHo-
Oenbin" upeT. paHunLbl LIBETHOCTM NOKa3aHbl Ha puc. 12-2. "MNepemeHHO-6enbin" 310 nobol LBeT oT
x = 0,285 0o rpaHuubl xxenton 30Hbl y = 0,790 — 0,667 Xx; OH NpeacTaBnseT cobon avanasoH 6enbix
LBETOB, CYLIECTBYHOLUMX BOOMb fMHWM KOPPENUPOBaHHOW LIBETOBOM TemnepaTtypbl, WM JIMHUK
LLBETHOCTEN YepHoro Tena, ot npudnmantensHo 10 000 °K go npubnunantensHo 1900 °K, n BknovaeT
6enbin uet MKAO, koTopbii 3akaHumBaeTca npu X = 0,500 B COOTBETCTBUN C FPaHUYHLIMA
ypaBHeHuaAMK, npuBegeHHbiMn B [JoGasneHun 1 AsuaumoHHbix npasuni AR-AGA-001. JlvHua
LBETHOCTEM YepHOro Tena npeacTaBnseT M3MEHeHVe LBeTa, npoucxodillee npu yMeHbLIeHWUM
SIPKOCTM NaMnbl HAKanMBaHWs, KOrda HUTb HaKana no Mepe oxnaxxaeHusa npuobpeTaeT XenToBaThbin
OTTEHOK.
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Puc. 12-2. benbii n nepeMeHHO-6enbIv LBeTa OrHew ¢ riamrnamm HakariMBaHus.

12.3.3. B cny4dae LED-orHen, uBeTa KOTOpPbIX OTHOCUTENbHO YCTONYMBBLI NPY YMEHbLUEHUN SPKOCTH,
Tpebyemblili "nepemeHHo-6enbIn" UBET crneqyeT NHTEPNPETMPOBATD Kak "0enbiin”, rpaHvubl LBeTa ans
KOTOpOro nokasaHbl Ha puc. 12-3. 'paHunupl 3ereHoro 1 6enoro uBeToB 1 NypnypHOro 1 6enoro uBeToB
Takue xe, Kak B criydyae namn HakanveaHus. [NnockocTb cMHero uBeTa nepemeltaetca Ha x = 0,320
ONs ganbHeWLWero otgeneHns ot cuHero. [nockocTb »enTtoro uBeTta Haxoautca Ha x = 0,440 B
cooTtBeTCcTBMM C pekomeHgaumnen CIE S 004.
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Puc. 12-3. N'paHnLUbI LBETHOCTY ANA LBETOB TBepPAOTeNbHbIX MICTOYHMKOB CBeTa.

12.3.4. >KenTbIl UBET ANsA TBEpAOTENbHbLIX MCTOYHUKOB cBeTa onpeaeneH B ctanaapte CIE S 004,
M NIIOCKOCTb 3€feHoro upeTta Ans Hero pacwmpeHa go y = 0,727x + 0,054 B uenax BKMHOYEHUSA

KenTtbin

xentoro useta ITE (MHCTUTYT MHXEHEPOB OOPOXKHOIO OBVKEHWST).

12.3.5. KpacHbiln uBeT ans TBepaoTenbHbIX MCTOYHMKOB cBeTa onpeaeneH B ctaHaapTe CIE S 004
N aHanorvyeH KpacHoMy LBeTy Ansg flamn HakanveaHus. Heo6xoammo yunTbiBaTh, YTO KPACHbIN LBET
ana orHen PAPI Bce Tak e orpaHudeH BepxHen rpaHuiuer npu 'y = 0,320 B COOTBETCTBUN C NMyHKTaMKU

KpacHbin

5.3.5.14 1 5.3.5.30 AsnaumoHHbIx npasun AR-AGA-001.

12.3.6. CuvHuii uBeT ANsA TBEPAOTENbHBIX MICTOYHMKOB CBETA COCTaBNSAET NPUBNN3NTENBHO NONOBUHY
OT CMHEro LiBeTa A4S Namn HakanueBaHusi Ans obecneyeHns AanbHenLWero otaeneHus ot ronyboeaTo-

3eJ1eHOro y4yacrtka 3€eHON 30Hbl LIBETHOCTW.

CuvHun

Ara
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3eneHbIN

12.3.7. 3eneHbi UBET ONS TBepAOTENbHbIX UCTOYHUKOB CBETa aHamnorM4eH 3eneHomy ugeTy ans
namn HakanueaHus, 3a MCKMOYEHUeM TOro, YTO MMOCKOCTb Genoro uBeTa Tenepb ABNSeTca Ans
nocrnegHero orpaHMYMTenbHON nnockocTeto Genoro useta (x = 0,625 y — 0,041) ona nydwero
OTNMYeHns ero ot 6enoro. MNMnockocTb cnHero upeTta nameHeHa Ha y = 0,400 gns ny4ywero oTnmMyeHns
OT cuHero. NnockocTb enToro useTa BbinpsamneHa ao x = 0,310.

12.4.OrpaHunyeHue BbIGOpa OTTEHKOB 3€f1IeHOro

12.4.1. 3eneHas 30Ha LUBETHOCTM AOCTATOYHO BENMKA MO CPaBHEHMIO C 30HAMW APYrUX LIBETOB U
COOEPXKMT OManasOoH OTTEHKOB OT  XKEeNTO-3efIeHOr0 [0  CUHEe-3eMeHOro,  pasfesieHHbIX
orpaHn4uTensHom NuHuen y = 0,726 — 0,726x. B uensx nsbexaHnsa cnuwikom 60onbLIoro pasnuymg
OTTEHKOB B paMKax Of4HOM CUCTEMbI OrHEWN B Criyvae BblGopa a3pornopToOM OrHel 3eSieHoro LBeTa B
XKEeNTO-3efIeHOM y4acTKe 30Hbl LBETHOCTU PEKOMEHOYETCS HE UCMNOSNb30BaTh 3eMeHbIE LBETA U3 CUHE-
3€eMeHOoro yyacTtka B TOM e cucteMe U HaobopoT. [na atoro Heob6xoaAMMO, YTOObI MPOEKTUPOBLLMKN
obnaganu sHaHnAMKU B 06M1acTy LIBETOBbIX XapakTePUCTUK.

12.5.UnppacTpykTypa: nocnegosartesnibHas uenb

12.5.1. TunoBas WHdpPACTPyKTypa aspOLAPOMHbIX CBETOTEXHUYECKMX CPeacTB C  Namnamu
HakanMBaHMa npeacTaBnsgeT cobon nocnefoBaTeNnbHY0 LeMnb, BKAOYaLWy crabunusatop
MOCTOSIHHOIO TOKa, BbICOKOBOSbTHBIN Kabernb u MHOXeCcTBeHHble TpaHcdopmatopbl AGL. OrHu
NOACOEAMHATCA K HU3KOBOSbTHON BTOPUYHOW 0BMOTKe pasaenuTensHoro TpaHcgopmaTopa. LED-
OrHM MOryT BbITb MPOCTO BKIKOYEHbI B 3TY Uenb. Kak nokasaHo Ha puc. 12-4, LED-oroHb coctouT 13
AenuTensa  HanpsbkeHus,, MOCTOBOro  BbINPAMWUTENS U npeobpasoBaTtens, coaepXaliero
MUKponpoLeccop ansa ynpasneHnsa cunomn ceeta LED. Ha aTom pucyHke He nokasaHbl OrpaHuynTenm
nepeHanpsXXeHnn ons 3awmuTbl OT MOSTHUM U NePexoiHbIX MPOLIeCCOoB.

Ha3eMHbIA OroHkE HagzeMHbLIA 0roHb YrnyBneqHeli oroHs
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Puc. 12-4. MocnepoBaTtenbHasa uenb LED-orHen.

12.5.2. [JenuTtenb HanpspkeHus obecneymBaeT ypoBeHb ToKa (Hanpumep, 660 MA), noaxoaaLmn ans
LED-namnbl. B kavecTBe anbTepHaTUBbl (PYHKUMA AeNUTENSA HanpshkeHnss MoxeT BbiTb 06beanHeHa
c yHkumen TpaHchopmaTopa AGL, 4TOObl MMETb OOHO YCTPOWCTBO C  KO3(PULIMEHTOM
TpaHcdopmaumn 10:1.

12.5.3. MocToBoOW BbINpAMUTESNb NPpeobpa3syeT BTOPUYHBIA NEPEMEHHbIN TOK B MOCTOSIHHbLIN TOK.
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12.5.4. [MpumuTe BO BHMMaHWE, YTO Kak Ans yrnybneHHblx, Tak n ona HaaseMHbix LED-orHen He
TpebyeTca LYHTMPYIOLLEE YCTPONCTBO, TaK Kak cTabunmsaTopbl MOCTOSHHOIO TOKA paccyMTaHbl Ha
HopMarnbHyo paboTy B ycrnosusx, korga Ao 30 % orHen MMerT pas3oMKHYTblE BTOPUYHbIE LIENW.

12.5.5. OnekTpoHHbIN npeobpasoBatenb obecneunBaeT BxogHon Tok Ana LED. [llockonbky
XenartenbHo akcnnyatupoBatb LED npu HomuHanbHoW Harpyske, npeobpasoBaTenb MCMonb3yeT
LUMPOTHO-UMMYMbCHY0 Mogynauuio (LUMM) ana nameHenus cunbl ceeta. 3a cyeT anroputmos LED-
OFOHb UMWUTMPYET XapaKTEPUCTUKM TPaaMUMOHHOIO CBETOOGOPYAOBaHMS, UCMOMb3YIOLWEro namnbl
HakanveaHua (cM. 12.9 HaCTosILLEro JOKYMEHTA).

12.6. lLlnpoTHO-UMNynbCcHasaA Moaynaums

12.6.1. LED-namnbl 06bI4HO 3KCNIyaTUPYKOTCA NPY NOSTHOM HOMUHANbHOM TOKe. MIameHeHne cunbl
cBeTa (SPKOCTU) OCYLLECTBSIETCA MOCPEACTBOM LUMPOTHO-MMMynbCcHOM moaynauum (LWM). Kak
nokasaHo Ha puc. 12-5, doopma KpPMBOW BXOOHOMO TOKA U3MEHSIETCA MyTEM WU3MEHEHMWS LUMPOTbI
UMMyNbCOB ANS NOSyYeHUst BbICOKOW, CPeAHEN N HU3KOW CUibl cBeTa. AMNNUTYAA KaXaoro umnyrnbca
COOTBETCTBYET HOMUHarnbHOM Harpy3ke LED-namnbl.

. Bk, | ' ' BLICOKAA MHTEHCHBHOCTL
HouwHansHsit yposeHs |

Cpe/iHAR MHTEHCHBHOCTS
—‘ —‘ Hi3KaA MHTEHCHBHOCTE

Puc. 12-5. YnpaBneHue cunon ceeta nocpeacteom LLIMM.

BhIKIT,

Qopma KpHBoi Toka —‘

I
I
I

12.7.UHdpacTpykTypa: napannenbHas uenb

12.7.1. LED-orHu Takke NpUMEHSIIOTCA B CUCTEMAaX Ha OCHOBE NapanneribHbIX Lenewn, kak nokasaHo
Ha puc. 12-6. KOMNOHEHTbI OrHEN NPy 3TOM HECKOSbKO YNpoLUeHbl. KOHCTPYKUMS Lenn nmeeT Takve
npenmMyLlecTsa, Kak noBbilweHHbIn KM mn nerkocte ynpasneHus. Ewe ogHuMM npeMmyecTBoMm
ABNSETCH YNpoLleHe TEXHUYECKOro 06CcnyXnBaHma n npasnn TexHUKN 6esonacHocT npu paboTe ¢
HW3KOBOSIbTHBIM 0BOPYyAOBaHNEM Ha a3poapoMe.

) ,I/_.\ | s LED-oroHb
A LAY I
|C!|—/II LED-namna .\‘5‘ (-

N
MNpeobpaaosats @
@ MocTos0M BEINpAMKTENE @ g

o ] 11
HeTounng
MUTaHKWA { [

Puc. 12-6. MNapannenbHasa uenb LED-orHen.
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12.8. AnbTepHaTuBHas MH(pacTpykTypa

12.8.1. Xota otaenbHble LED-orHm TpebytoT 3HaUMTENbHO MEHBLLENO KONMYECTBA SMEKTPOIHEPTM
MO CPaBHEHMIO C OFHSIMM, UCMONb3YHOLLMMM NTamnbl HakanMBaHus, Npy NCNoMb30BaHMM 0ObIYHOM Lienu
3Heprust notpebnsetcs Takwke CCR wn TpaHchopmatopamm AGL. 3HepronoTtpebnenHne CCR
pasnuyaeTca B 3aBucuMocTu oT Tuna apxutekTypbl CCR. K npumepy, deppopesoHaHcHble CCR
OObIYHO NOAAEPXKUBAKOT XOPOLUMIA BXOAHOW KOIMMMULMEHT MOLLHOCTM M Kna NPy MOAKMIHYEHUM
MeHbLunx LED-Harpysok. OgHako CCR Ha ocHoBe SCR (T. €. TUPUCTOpPHbLIE), Kak NpaBusio, co3garoT
MOYTU TaKylo Xe Harpy3Ky Ha WCTOYHUK MUTaHUS, KOrda K MX BbIXO4aM MOAKMYaeTCs MeHbluas
Harpy3ka. Takme CCR 06blMHO MMeElT OTBOAbI, KOTOpble MOryT ObiTb OTPErynMpoBaHbl TaKUM
obpasom, 4TOGbI NOBbIWATL 3APMEKTUBHOCTL MNPU HanMUMM MEHbLUMX Harpy3ok. Kpome Toro,
TpaHcgopmaTopbl AGL moryT pabGoTtate € npuemnemon 3EKTUBHOCTBIO MPU MOLKIHOYEHN
mMeHbLuen LED-Harpy3ku. OgHako Hambonblas adypektnBHOCTb TpaHcdopmaTopa AGL gocturaeTtcs
npy UCMonb30BaHUM TpaHcopmaTopa C MeEHbLUEeN MOLLYHOCTbI, COOTBETCTBYHOLLEN MeEHbLUen
Harpyske LED-orHga. Kpome toro, 6onbwmHcTBo CCR, B 0CO6EHHOCTM CTapble MOAenu ¢ BXOOHbIMA
BbICOKOBOMbTHLIMW  TpaHcdopmaTtopamu, MpyM NoAavYe Ha HUX  3MEKTPOSHEPrMn  UMELoT
PUKCUPOBAHHbBIA MUHUMATbHbIN 3apsaHbIA TOK BHE 3aBUCMMOCTW OT MOAKHOYEHHON Harpy3ku. Takum
obpa3om, MakcumManbHO BO3MOXHas SKOHOMWUA nNpu  ucrnonb3oBaHun LED-TexHonormn He
peanuayetcda. 3OTO CO34aeT BO3MOXHOCTb pPaguKanbHOrO W3MEHEHMSI  KOHCTPYKUMKM  Lienu
CBETOTEXHNYECKOTO 000pYyAOBaHWSA C LENbio CO34aHus anbTepHAaTUBHOM WHAPACTPYKTYpPbI, Kak
nokasaHo Ha puc. 12-7.

—

BN i
(b} | LED-namna (BH
LED- = N
OOHE r - -
‘ |{:? MocToBoit BINpAMKTENL @
(! )
I& Oenutens HanpsxeHis b
K wpirppouee yerporicreo |—[*]_| Toancopmarop AGL
WM ] ()
VicTouruk i) "y i)
/ Hapaemubii oroHe 5 i
- HanaemHiit oroHs [138MHbIA OTOH YrryBReHHbIi orodb

Puc. 12-7. UIcnonb3oBaHWe UCTOYHUKA NUTAHUA AN nosiyvyeHus BbixogHoro LLUUM-curHana.

12.8.2. OcHOBHOWM MpPUHUMN pa3paboTkM anbTepHaTUBHOM WHMPACTPYKTYpPbl 3akni4vaeTcs B
peanusaumn yHkumn WM Ha MCTOYHUKE NUTaHWSA, @ He BHYTPU Kaxgoro orHda. B aTtom cnyvae
crneumanmanpoBaHHbIA UCTOYHUK NMUTAHUA, OCHALLEHHbIA BbIXOAOM Ha ypoBHe 2 A, MOXeT umeTb 19-
OOVIMOBYIO CTOEYHYHO KOHCTPYKLMIO, KOTOpas 3HaYMTENbHO MEHbLUE MO pa3mvepaM 1 nnowagn, Yem
OObIYHbIN CTABUNN3ATOP MOCTOSAHHOMO TOKa. VICTOYHUK NUTaHUS MMEeeT Ha BbiXO4e NepeMEHHbIN TOK
AN nponyckaHus ero Yyepea TpaHcdopmaTtopbl AGL, koTopble Heo6XxoaMMbIl 4515 OTAENEHNUS OTHS OT
nocneposatenbHON Lenu. Kaxabii OroHb OCHaLLlaeTCA MOCTOBbIM BbiMpAMUTENEM AN nogayu
NOCTOAHHOIO Toka Ha LED-namnbl. [Ans Hag3eMHbIX OrHen UCMorb3yeTcs LWYHTUpYoLee yCTPONUCTBO
C Uernblo NpeaoTBpalleHns pasmblkaHUs BTOpUYHBLIX 0BMOTOK TpaHcdopmaTtopa AGL B cnydae
OMNpPOKMAbIBAHUSA OMHS, YTO MOXET NOBAMATL HA POPMY KPMBOW NepBUYHOM Lenn. Onsa yrnybneHHbIX
OrHeu LWyHTUpYIoLLee YCTPOMCTBO He TpebyeTcs, Tak Kak OHM He MOryT ObITb ONPOKUHYTLI. Bnarogaps
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YMEHBLUEHNIO CIMOXHOCTU cucTeMbl B UenoMm MTBF cuctembl CyllecTBEHHO YyBenuvyMBaeTcs.
KoHCTpykumsi  npegycmatpuBaeT  MOBTOPHOE  MCMONb30BaHME  cyllecTBywowero  kabens
nocrneaoBaTenbHON Lenu, 0gHako BO3MOXHO MCMONb3oBaHWe 1 Apyrnx kabenewn (cm. puc. 12-8).

Puc. 12-8. UcTtouyHuK nutaHua c LLUUM.

12.9. HacTpoiika sapkocTu

B HwxecnenytoLleM pasgene paccMaTpuBaeTcs npakTuka O4Horo rocyaapctsa. Mpaktuka apyrmx
rocyjapCTB MOXET OTINYaTbCS.

12.9.1. BuammocTb UCTOYHUKA CBETa Bceraa ABnseTca OTHOCUTENbHOW U 3aBUCUT OT OOCTaHOBKM, B
KOTOPOW Ha Hero cMoTpAT. KOHTpacT mMexay WUCTOYHMKOM cBeTa U (POHOM, UM CBETOBOW LUYM, B
KOTOpOM HabniogaeTcss UCTOYHMK CBETa, BNMSAET Ha ero BOCMPUHMMaeMyl SpPKOCTb. TUMMYHBIM
NPMMEPOM 3TOr0 SABMSETCH BO3MOXHOCTb YBMOETb 3aXOKEHHYK curapety Ha 3HauvMTeNlbHOM
paccTosaHun B NosiHoM TemHoTe. Manas wwupuHa cnektpaneHou nonockl LED-uctoyHuka ceeTa
MOBbLIAET KOHTPACT C OKpY>KaloWwmUm LyMOM (BKNoYas adpdeKkT paccenBaHns B YCOBUSIX HU3KOM
BMANMOCTK), obecrneyvnBas 6onee BbICOKYIO BUAMMOCTb NMPU OANHAKOBOMW SIPKOCTMW.

12.9.2. >XenatenbHo, 4T0Obl LED-OroHb yHKUMOHMpOBAN aHanorM4yHoO OrHI C  Jlamron
HakanmBaHunda. OgHaKo, Kak MokasaHo Ha puc. 12-9, ectecTtBeHHbI oTkNMK LED Ha BxogHOM TOK
SIBIISIETCS NMMHENHbIM, TOr4a Kak KpuBas OTKIMKA Nnamrbl HakanmeaHUs sIBNSIETCA SKCMOHEHUMANbHOWN,
MOCKOSbKY ONpedensieTcs HarpeBoM HUTK Hakana. K npumepy, namna HakanveaHusi, paboTaroLlas
npu 5,2 A, OMKHa co3fgaBaTth CUNy cBeTa BeNMYUHOM okono 25 % ot nonHon. B 1o xe Bpems LED-
OroHb, paboTatroLmin Npu Toke B 5,2 A (NOCTynaroLLEeM OT pa3genuTenbHoro TpaHcdopmaTtopa), Oyaer
cosgaBaTb cuny cBeTa BenuuumHon okono 79 % ot nonHow. Ecnn 6bl LED-oroHs npuBoguncs B
AeVCTBME HanpsiMyto, TO AN co3aaHna cunbl cBeTa B 25 % OT nonHow ncnonb3oBancs obl Tok B 1,6
A.-CriegyeT yunTbiBaTh, YTO CXEMa M 3HAYEHUS TOKa OTHOCATCH K 3- U 5-CTyneHyaTbiM cucTeMam.
Cuctembl ¢ wecTbto 1 6onee ctyneHamu 6yayT MMeTb Apyrue 3HavyeHnst Toka Ang Kaaoun CTyneHu.

AlrA GM-AGA-015 U30.. 02/ Pes.: 00



PYKOBOOCTBO INoO
NMPOEKTUPOBAHUIO ASPOAPOMOB
YacTtb 5. dnekTpnyeckme cuctemsbl.

HdokymeHT Ne GM-AGA-015

aea/CTp.: 12/8
TBepaoTenbHasa TexXHoOMorua
100 ®
P MprBnuanTensHan RPKOCTE
P namn HakanweaHus
199 A7 [llar 5 - 6,6A - 100 %
80 "q:’ War 4 =524 25 %
L7 War3-41A-5%
~ 52A War2-34A-12%
e War1-28A-015%
< 60 EctecteeHHbIt oTknuk LED e
o' ,
A Fd
: T
a .7
0. 40 e
- o Kpueas ons namn
- s @ HEKANWBAHWA
25 Yo" 25%
20 -7 1,6A
& 7 fg‘-
!
L7 g @ @
I I I I Tl I I | I
1.0 2,0 3.0 4,0 5,0 60 gg
YpoBeHb ToKa (aMnepbl)

Puc. 12-9. KpuBble otknuka LED-UCTOYHMKOB cBeTa U namMn HakariuBaHus.

12.9.3. OddeKTMBHOCTL NamMnbl HakanMBaHWs MOXET OnpeaensaTbCs OuanasoHoM  Mexay
MWHUMaMbHBIMW 1 MaKCUManbHbIMWU 3HAYEHNAMN KPUBOW YMEHbLLEHUS APKOCTU, Kak MOKa3aHo Ha puc.
12-10 gns Genoro ceeTa. 5-cTyneH4yaTbil CTabunmnsaTop MOCTOSIHHOMO TOKa UMEET criegyolime
cTynenu: 6,6, 5,2, 4,1, 3,4 n 2,8 A. CtyneHu 3-cTyneHyaTtoro ctabunumsatopa criegytowme: 6,6, 5,5 n
4,8 A. KpuBble yMEHbLLEHUS APKOCTU Namn HakanueaHus cMmeLleHbl npu 4,8 A n 5,5 A, uto oTpaxaeTt
ncropuyeckoe paspuTne 3-CTyneH4aTbiX CUCTEM.

12.9.4. B uensx mvmutaumm yHKUMOHUPOBAHMSA NaMn HakanvMBaHUS anropuTMbl 3MEKTPOHHOro
KoMmroHeHTa LED- oOrHs TakoBbl, YTO Cura CBeTa HaxoauTca B npedenax AuanasoHa mexay
MWUHMManbHbIMU U MakCUMarnbHbIMU3HAYEHUSIMKN, KOTOPbIN BrIN30K K COOTBETCTBYOLLEMY AnanasoHy
namnbl HakanuBaHWA, 3a MWCKIMIOYEHWEM HWXKHMX CTyneHen. [uana3oH yMeHbLUeH ONS HUWKHUX
CTyrNeHen B CBA3N C cooblieHnsMn o Tom, 4To LED-OroHb okasancsi CrMLIKOM SIPKMM Ha 3TUX
CcTyneHax. KpmBble yMEHbLUEHNA APKOCTU flaMn HakanmBaHus cMmeldedbl npu 4,8 A n 55 A, 4to
OTpaxaeT 3HayeHusi Toka/apkocTu, Tpebyemble ansa 3-CTyneH4aTblX CUCTEM. YUTUTE, YTO KpuBble
cxoosaTesa npu 6,6 A. [1ns Bcex OrHen, kak ¢ namnamu HakanvmeaHusl, Tak n LED, kpmBble HaunHatoTcs
npu 100 % 1 YMTaloTCs CBEPXY BHUS.
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Puc. 12-10. KpuBble yMeHbLUeHUA APKOCTU, OenbIn cBeT

12.9.5. HeobGxooMMOCTb PErynupoBaHUsl XapaKTEPUCTMK TOKa/SPKOCTU Ha HWKHUX CTYNeHsX
cyllecTByeT Tonbko Ans 6enoro ceeta. [na UBETHOrO CBeTa AManasoH Mexay MUHUMarbHbIMU U
MaKcUMasibHbIMM 3Ha4YeHVSIMU COOTBETCTBYET KPMBBLIM 4151 TaMi HakarMBaHuUsl, Kak Moka3aHo Ha puc.

12-11.
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Puc. 12-11. KpuBble yMeHbLUEeHUS SAPKOCTH, LiIBETHOWN CBeT

12.10. LED-OrHu n cucteMbl HOYHOro BUAEHUSA

12.10.1. TexHonornyeckue

yCcoBEpLUEHCTBOBaAHNA  CUCTEM

HO4YHOro

BUaeHns obecneynnm

AanbHenee yMeHbLUEHWE KOMMOHEHTOB M NOTPebMnsieMON MOLLHOCTM A0 YPOBHS, MNPV KOTOPOM
CUCTEMbI CTaro BO3MOXHbIM YCTaHaBNMMBaThb Ha wwrem (cm. puc. 12-12).

Puc. 12-12. O4kn HOYHOro BUAEHMUS.
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12.10.2. CywectByeT OBe OCHOBHble (QOpMbl NPMOOPOB HOYHOrO BUMAEHUS B 3aBUCUMOCTM OT
NCNONb3yEMOI TEXHOMOMUN:

a) TennosnaeHne OyHKUNOHUPYET 3a CYET yraBfvMBaHUSA U3My4YeHUs BEPXHEN YacTu cpefHen
MHdpakpacHon obrnactM onTudeckoro crnektpa B amanasoHe ot 1300 HM go 5000 Hwm,
ncnyckaemoro ob6bekramu B BUAE TeNsa, a He oTpaxaemoro ceeTa. OTa TeXHONOrns, U3BeCcTHas
KaK CUCTEMbl pPacCLMPEHHOro 3pEHUd, WUCMOMb3yeTCA Ha BO3AYLWHbIX CyAaxX, OCHAaLLEeHHbIX
NHcpakpacHbIM nokatopom nepegHero o63opa (FLIR) n konnumaTtopHbim gucnneem (HUD).

b) Ycunutens apkoctu nsobpaxenus (12) dpyHKUMOHMPYET 3a cyeT cbopa HeBomnblLuMX 06bEMOB
cBeTa, BKIYAs HWXKHIOK 4YacTb MHAPaKpacHoM o6racTtu ONTUYECKOro CrekTpa, KoTopble
NPUCYTCTBYIOT B HOYHOE BPEMS, HO MOTYT HE BOCMPUHMMATBLCS HaWLMMM riasamm, N YCUneHnsa nx
ONs nonyYeHnss Nerko pasnuymmoro naobpaxeHus. Cuctema HOYHOrO BUAEHUS MMMoTa/O4ku
HouHOoro BuaeHus (ANVIS/NVG) aBnawTcs cucTeMaMy YCUIEHUS SPKOCTU M300paxkeHwus,
KOTopble MO3BOMAT NWNOTY BMAETb B YCMAOBUSAX, KOTOPblE HEBOOPYXEHHbIM [la30M
BOCNPUHUManNuMcb B6bl Kak nosHas TeMHOoTa. OTU cuCTeMbl ObiNM paspaboTaHbl B OTBET Ha
BOEHHble NOTpebHOCTM B 060pyaoBaHMM AN HOYHbIX OO0€eBbIX AENCTBUKN, MOMCKOBO-
cnacaTesnbHbIX onepaunin n HabnaeHns, a BNoCneacTBUN CTanu NPUMEHATLCA NS Pas3fINYHbIX
rpaykgaHcKnx Lenemn.

12.10.3. B cny4yae TennosuaeHus kpmeasi otknuka FLIR HaumMHaeTca co 3HaveHns okono 1300 Hm,
nostomy LED-oroHb He OydeT BuAeH, eCcriv OH He OCHaLleH crneuvarbHbiM YCTPOWCTBOM Anst
reHepupoBaHns uHgppakpacHoro (MK) curHana ¢ QOCTaTOYMHOW AMMHOM BOSMHbI U OOCTaTOYHOW
3HEpPreTMYEeCcKon SPKOCTU.

12.10.4. Kak nokasaHo Ha pwuc. 12-13, ANVIS/NVG coctout un3 o0O6bekTMBa, ¢poTokaToaa,
MUKpokaHansHon nnactuHel (MKIT), nioMmMHOMOpPHOro akpaHa 1 okynspa.

Nyna MukpokaHanbHas
nnactuxa

Y 3eneHbli,
‘ ’ “’Oggﬁgm“,f‘” NOMWHOOPHBIV 3KpaH

\ | OTpaxeHHbli
—_ >
caseT
BHewHss
obcTaHoBka

Puc. 12-13. TunoBas cuctema NVG ¢ 351eKTPOHHO-ONMTUYECKUM yCUNUTENEeM PKOCTH
M300paXkeHus.

12.10.5. Crctembl ycuneHns SpkocTy n3obpakeHnss pa3BuBalOTCA C TEYEHUEM BPEMEHU, U pasHble
BapuaHTbl pa3paboTok Ha3blBalOTCA "nokoneHnamun”. CuctemMbl TPETbErO NOKOMEHUS NMEIOT KPUBYHO
ChneKTpanbHON YyBCTBUTEMNbHOCTU, Ha4YMHaloLWytoca okorno 550-575 HM 1 pacnpocTpaHaoLLyca Ha
YacTb CrekTpa 3Be3QHOro CBeTa, HEBUOUMOIO HEBOOPYXXEHHbIM 4YerioBeYeCKMM  rnas3oM
(dpoTonunueckas kpmeas MKC), kak nokasaHo Ha puc. 12-14.
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Puc. 12-14. YyBcTBUTENBLHOCTL O4MKOB HOYHOro BugeHua ANVIS/NVG nokoneHus lll B
OTHOLLUEHWUMN U3NY4YEeHUs1 HOYHOro Heba.

12.10.6. MIL-STD-3009 onpegensieT ctaHaapTbl AN NPOEKTUPOBaHUS U U3MEPEHUS OCBELLEHWS,
coBmecTtumoro ¢ ANVIS/NVG, B kabuHe akmna)xa. Ecrnn oceelleHne B kabuHe akunaxa He saBnseTcs
COBMECTVMbIM, OHO MOXET reHepupoBaTb AOCTAaTOMHOE KONMYEeCTBO 3Hepruun B bnmxHen MK-obnactu
CneKTpa 4N oKasaHusi BO3AEWCTBMS HA aBTOMATUYECKYH) pPerynmpoBKy ycuneHusi oukoB ANVIS,
pe3ynbTaToM Yero MOXeT CTaTb OCMnenneHne nunoTa nNpn HabnaeHn ManooCBeELLEHHOW BHELLHEN
obctaHoBkM. [loatomy npubopHoe oGopynoBaHMe KabwHbI Skunaxa CHabXaeTCsi OCBELLEHMEM,
3HEprusi KOTOPOro HAXOOMTCHA B HUKHEW YacTy CnekTpa (CUHEN 1 3eneHON) 1 3a npegenamMmm Kpueom
yyecTBuTEnbHOCTN ANVIS. Kpome TOro, ans ganbHENWero yMeHbLUEHNST BO3MOXHOIO MepeKkpbIThs
cama KpvBasi YyBCTBUTENbHOCTU CY)XXaeTCH 3a CHET UCNONb30BaHNS YCTaHaBMBaeMbIX HA OOBEKTUB
GunbTpoB Knacca A 1 knacca B, kak nokasaHo Ha puc. 12-15 1 12-16. dunbTp knacca B ewe 6onblue
Cy)XaeT KpPUBYI YyBCTBUTENbHOCTU ONA obecneyeHus BO3MOXHOCTU WCMONb30BaHUS KENToro u
KpacHOro ocBelleHnsa B kabuHe akunaxa. PunbTp knacca B wuvpoko ucnonb3yetcs nunotamu
rpakaaHCKMX BEpTONEeTOB.

12.10.7. Y710 «Kacaetca LED-orHen, wucnonb3yemblx AN HA3EMHOro a’3pOoHaBUraLMOHHOro
CBETOTEXHNYECKOrO 060pyAOBaHUSA, MX BMAMMOCTb And nunoToB, ucnonbayowmx ANVIS/NVG,
3aBUCUT OT CMEKTpanbHOro pacnpeneneHns cBeTa W, CredoBaTesfibHO, OT BENTMYMHBI NEPEKPLITUS.
Cuctema nokonenus lll 6e3 punbTpoB, BEPOATHO, 0becneunT BUOUMOCTb 3€SEHbIX, XenTbiX U
KpacHbix LED-orHen. lNpu ucnonb3oBaHun unbTpa knacca A BEPOATHA BUOUMOCTb XKENTbIX U
KpacHblx orHen. [lpym wucnonb3oBaHuM GunbTpa knacca B BuamMmoctb nobbix LED-orHen
MarnoBeposATHa. BeposaTHOCTb BUOMMOCTM OFHsI 3aBUCUT OT CMEKTPanbHOro pacnpedenenns, n gaxe
3ereHbll OrOHb MOXET ObiTb BUAWMbBIM, €CNU OH WMEET KOMIMOHEHT 3JHEpPrun U3ryyeHus,
Haxoaswwmica B 6nwkHen MK-obnactm cnektpa. Ho 3TO 3aBMCMT OT cnyyasd, Tak Kak Tekylime
CTaHOapTbl ONPeaensioT TONbKO BOCMPUHMMAEMbIV LIBET, HO HE CrEKTparibHOe pacnpeaeneHue.
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12.10.8. Tekywmn Hepoctatok ANVIS/NVG coctouT B TOM, 4YTO CcO3fgaBaemMoe pffis nunoTa
n3obpaxeHve SBNAETCA MOHOXPOMHbIM 3€fieHbiM, 4YTO 3aTPygHSAEeT pasnuMyeHne LIBETOBOM
KoampoBkn, Tpebyemon B ABnaLmoHHbIX npasunax AR-AGA-001. B cny4yae 3arpaguTerbHbIX OrHewn,
€CNnn OroHb BUOUMbIA, YTO UMEET MECTO MPU UCNONb30BaHNM NaMn HakanmeaHus, ero CBeT TepsieTcs

Cpeaun OKpY>KaloLLEero OCBeLLeHNs!, Kak NokasaHo Ha puc. 12-17.
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Puc. 12-15. dunbTp Knacca A obecneynBaeT CMHee/3eneHoe ocBeLleHNe KabMHbI 3Kunaxa.

I'mas, ananTupoBaHHbIi Gen lll ANVIS
K QHEBHOMY CBETY /
o~ }
’f
’.l
|
]
CuHeelseneHoe ‘
OCBELLEHME Il ®unsTp knacca B
; \ |
/ Vi
J KpacHas \ |
¢+ NOACBETKA \
auennes ,\
\
I .
3’ \“""'-.._.
T T 1 l 1 T
300 400 500 600 700 800 900 Hm

Puc. 12-16. dunbT1p Knacca B obecneunBaeT cuHee, 3erieHOE, XeNToe U KpacHoe ocBelueHue
KaOMHbI 3KMnaxa.

U30.. 02/ Pes.: 00

AlA GM-AGA-015



PYKOBOOCTBO INoO
NMPOEKTUPOBAHUIO ASPOAPOMOB
YacTtb 5. dnekTpnyeckme cuctemsbl.

HokymeHT Ne

GM-AGA-015

TBepAOTeanaﬂ TexHonorumsa

aea/CTp.:

12/14

Puc. 12-17. 3arpagutenbHbi OroHb (OTMeYeH KPY)KKOM), Buaumbin yepes NVG.

12.11. JlnHelHbIe OrHU

12.11.1. LED-TexHonornss obecneymBaeT BO3MOXHOCTb WCMOJIb30BaHUS HOBLIX BWOOB OrHeW Ans
aspogpomoB. K npumepy, nomelieHme Heckonbknx LED B kancyny nosBonisieT co3gaTb CBETOBYHO
OOPOXKY (NMHENHbIN OrOHb), KOTOpPasi MOXET UCMONb30BaTLCS Afsl YCOBEPLUEHCTBOBAHMS pa3MeTKM,
HanpumMep, BEPTONETHOM MO aaKK, Kak nokasaHo Ha puc. 12-18. OgHMM 13 NpenmyLLeCTB IMHENHbIX
OrHen SIBNSAETCH NpUcyLlas UM HanpaBfeHHOCTb, KOTopas Anst OrHen ¢ ToOYeYHbIM UCTOYHMKOM MOXET

ObITb 0GecneyeHa TONbKO NyTEM YCTAHOBKU Kak MUHUMYM TPEX OFHEN B PsA.

LR

USRS

P i

Puc. 12-18. NpumeHeHMe NNMHENHbIX OrHen Ons pa3MeTKu BepTONIeTHOW NJiowwaaKu.
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12.12. CouyeTaHue TeXHONOrMmn

12.12.1. LED-orHn coaepxaT 3NeKTPOHHble cxeMbl, obecrneunBaroliMe MMUTALMIO OTKNUKa Namn
HakanueaHusi. Ho HECMOTPSA Ha OOUHAKOBbLIM OTKMMK, HE pekomMeHayeTcst codeTaTb LED-UCTOYHMKN 1
namnbl HakanueBaHus, Tak kKak LED- orHu MoryT npou3BoauTb MHOW BU3yanbHbI adypekT. B
yacTHocTW, LED-oroHb co3naeT HachbILLEHHbIA LIBET, KOTOPLIA OCTAeTCs NPakTUYeCKN HEU3MEHHbLIM
npv NEePEKYEHNN YPOBHEN SPKOCTU, TOrAa Kak flamnbl HakanmMBaHUs NPOSIBASIOT YKIOH B XXeNTbIN
LBET MPWU OCTbIBAHNWN HATK HaKana.

12.12.2. Ha puc. 12-19 nokasaHa yctaHoBka orHen nopora BII1, Bkntovyatowas obbl4Hble namnbl
HakanmMBaHusi. OTOT PUCYHOK UNIIOCTPUPYET NPOGReMy BOCMPUSTUS, KOTOpasi MOXET BO3HUKHYTb NMpu
CcoYeTaHUN TEXHOIOTUIA.

LED

Puc. 12-19. Oruun nopora Bl ¢ LED-namnamu 1 namnamv HakarnvBaHUA.

12.12.3. Hnwke npuBegeH nepeyeHb BUMOOB CBETOTEXHMYECKOrO 00OpyaoBaHUsl, B KOTOPOM
ncnosib3yetcsd codetaHue LED n namn HakanueaHus:

a) HadsemHble oz2Hu 3awumsbl Bl (RGL). B oTgenbHOW ycTaHOBKE B KaXaow nape
Hag3eMHblXx RGL Ha obenx CTOpoHax pynexHOW [OOPOXKM OOJhKHA WCMOofb3oBaTbCA OgHa
TEXHOIorus.

b) Yeny6neHHbie o2Hu 3awyumsi Bl (RGL). B oTaenbHON yCTaHOBKE BO BCEX OTHSAX CUCTEMBI
yrny6neHHbix RGL gomkHa ucnosnb30BaTbCA 0gHA TEXHOMOIMS.

¢) OzHu nuHuu "cmon”. B 0TAENbHOM YCTAHOBKE BO BCEX OMHSIX CUCTEMbI YriyOrneHHbIX OrHewn
nHUM "cTon" JOoJMKHA UCMNOMb30BaTbCA OAHA TEXHOMOMMA.

Mpn ycTaHOBKE HaA3EMHbIX JONOSTHUTESbHBIX OFHEN NIMHUK "CcToN" B HUX AOSMKHA MCMOSb30BaThCs
OfHa TEXHOSOMMsi Ha 06enx CTOPOHaX PYIEXHON AOPOXKN. OOHAKO B HUX MOXET UCMOSb30BaTbCs
TEXHOOMNS, OTNINYHAsS OT TEXHONOMMMU, UCNONb3YyEeMON B yriybneHHbIX OrHAX SinHMKM "cton".

d) O2Hu 30HbI Npu3emsneHusi. B oToenbHON ycTaHOBKE BO BCEX OFHSX CUCTEMbl OTHEN 30Hbl
npu3eMneHns 4OMKHa UCMONb30BaTbCS OfHA TEXHOMOTMSI.

e) OzHu oceeoli nuHuu BII1. B oTAenbHOW YCTaHOBKE BO BCEX OTHAX CUCTEMbl OrHEW OCeBOW
nHum Bl gomkHa ncnonb3oBaTbCsA 0HA TEXHOMNOTUS.
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f) OeHu cmamyca Bl (RWSL). B otgenbHon yctaHoBke BO Bcex THL (OrHM 3agepiku
B3neTa), REL (orHu Bxoga Ha BII) gomkHa Mcnonb3oBaTbCa 0gHa TEXHOMOMMS.

B RWSL MOXeT Ucrnonb3oBaTbCsl TEXHOMOIMMS, OTANYHAsS OT UCMNOMNb3YEeMOKN B OrHSIX OCEBOW NIMHUK
UIN OrHAX 30HbI NpU3emneHna Tom xe BIT1.

g) Mocadoy4yHblie ozHu BIIIl. B kaxaon OTAENbHOM YCTAHOBKE BO BCEX OFHAX CUCTEMbI
nocagoyHbix orHen BII1, Bknovasa xentble OrHM onacHon 30Hbl B KoHue BII, pomkHa
NCMNoNb30BaTbLCS OAHA TEXHOMOIS.

h) BxoOHble oz2Hu BIIl, oepaHu4yumenbHblie o2HU Bl u o2Hu KOHUeeol MosoChl
mopmokeHusi. B kaxgo OTOENbHOW YCTaHOBKE BO BCEX BXOAHbIX orHsax  BIM,
orpaHmumnTenbHbIX OorHsx BT 1 orHsaX KOHLIEBOW NOMOChI TOPMOXXEHWUS A0MKHA UCMONb30BaThCs
0 Ha TEXHOMOrns.

B cnctemax nocagouHbix orHen BII, BxogHbix orHen BII, orpaHnynTensHbix orHen Bl n orHei
KOHLIEBOM MNOSIOCbI TOPMOXEHMS MOTYT WUCMOMb30BaTbCA pPasfnyHble TEXHOMOrMK, OTMUYHbIE OT
NCNOMb3yeMbIX B OrHSAX OCEBOWN NNMHMM N 30HbI MpU3emMneHns cooTeeTcTeyroLen BIM.

i) Ykazamenu. B oToenbHOM MeECTOMNONOXEHMU B 3fIEMEHTax, COCTaBASHOWUX €AUNHYI0
nocrenoBaTenbHOCTb yKka3aTenen, 4OMMKHa NCNOoNb30BaThCsl O4HA TEXHOOIMS.

|) 3Haku yka3aHusi Mecma oxudaHus y BII1. B otaenbHoM mecTte oxuganuns y Bl B 3Hakax
no o6enm CTOPOHaM PyrexXHOM AOPOXKN AOSMKHA MCNONb30BaTbCA O4HA TEXHOMOIMS.

K) 3Haku yka3aHusi NPOMEXymo4YHO20 Mecma O)XudaHusi. B oTaenbHOM NpoMeXXyTOYHOM
MeCTe OXMAAHUSA B 3HaKax No 06enm CTOpPOHAM PYIEXHOW OOPOXKM MOrYT UCNONb30BaTbCS
pa3sHble TEXHOMOTUN.

l) OeHu ykazamensi ckopocmHoU eble00HOU pynexHou dopoxku (RETIL). B otaenbHomn
ycTtaHoBKe B orHax RETIL gorkHa ncnosib3oBaTbCd 04Ha TEXHOMOMMA.

m) Ykazamesib mpaeKmopuu mo4Ho20 3axo0a Ha nocadky (PAPI). Ha otaenbHOM KOHLEBOM
yuyacTke BIMIM B orHax PAPI gomkHa ncnonb3oBaTtbCs 04Ha TEXHOMNOMmNSA. ATo TpeboBaHMe Takke
NpPUMEHMMO B crniyyae, korga PAPI yctaHoBneHbl No o6enm ctopoHam BIT.

n) Cucmembl o2Hel npubnuxeHusi. Ha otaenbHoOM KoHueBom yyacTtke Bl B 6enbix orHsx
MOCTOSIHHOTO CBEYEHWS] CUCTEMbl OrFHEW MNPUONMXKEHMS [OOMKHA MCMONb30BaTbCs OAHA
TEXHOSOrus.

Bo Bcex orHsax RAIL cuctembl orHen npubnmkeHnsa AormkHa NCNonb3oBaTbCa O4HA TEXHOMOIMS, HO
OHa MOXET OTNNYATBLCS OT TEXHONOIMNK, UCMOSTb3YEMON B BENbIX OrHAX MOCTOSIHHOTO CBEYEHUSI.

Bo Bcex orHax cuctembl KpacHbIX OMNOSHUTENbHLIX orHern kateropum lI/11 gormkHa ncnonb3oBaTbCA
OfHa TEXHONOMSA, HO OHAa MOXET OTNMYaTbCA OT TEXHOMOrMK, WUCMONb3yeMon B OernbiX OrHsax
NMOCTOSIHHOIO CBEYEHMUS.

Bo Bcex 3eneHbix orHsx nopora Bl 1 dnaHroBbIXx ropnsoHTOB CUCTEMbI OrHEW NpUbNKeHus
AOMKHa NCNONb30BaTbCA OA4HA TEXHOMOIMMSA, HO OHa MOXET OTNMYaTbCA OT TEXHOMOMMU, UCTONb3YEeMOMN
B 6enbIx OrHAX NpUBAMXEHNsT NMOCTOAHHOIO CBEYEHUSI.

0) OzHu PL. B orHsix P[] Ha ogHOM y4acTKe OOIKHa MCMNONb30BaTbLCA O4HA TEXHONMOIUS.

"YyacTtok" onpegensieTca kak YyacTtb P[], orpaHnyeHHas nepeceyennsmn ¢ gpyrumm PO vinn BN n
TOYKaMmM Hayana/koHua KpuBbIX.

B cnyyae npoTtspkeHHbIx PL, o6cnyxumatowmx Bl n nepecekatomxcsa ¢ MHoxecTsom apyrux P/,
MOXeT BbITb NPeanoYTUTENBHO MCNOMb30BaTb OA4HY TEXHOSOMMIO HA BCEX YYacCTKax.

B orHsx oceBovt nuHuu P 1 pynexHbIX OrHAX B Npefenax O4HOro y4actka MoryT UCMorb30BaTbCs
pasHble TEXHOMNOrNN.

12.13. HarpeBartenu

12.13.1. LED-0roHb nmeeT NpenmyLLEeCTBO, 3aK/OYaloLLEECH B O4EHb HU3KOM 3HEPronoTpedneHun.
OpHako aTo Takke 03HavaeT bonee HU3Kyro pabouyto TemnepaTypy, B CBSI3N C YeM MOXET BO3HUKATb
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HeobOX0AMMOCTb NpefoXpaHeHUss apMaTypbl OrHA OT CKOMIEHMS HA HEW CHera v NnbAa, a Takke
KOHOEeHcaTa, KOoTopble MOryT U3MeHUTb poTOMeTpUYeckoe pacnpegenerHve un upet. Msrotosutenu
LED-orHer MoryT nocTaBnsiTb BMECTE C HUMMW HarpeBaTesib, UHOr4a HasblBaeMbl "apKTUYECKUM
komnnekTomM". HeobxogMmMocTb B MCMONb30BaHUM HarpeBaTens 3aBUCUT OT MECTOPACMONOKEHUs
aspoapomMa M MECTHbIX MOrogHbIX ycrioBui. B HeKoTopbIX criydasx Hu3kasi pabovas TemnepaTypa
SABMISIETCA NPEUMYLLIECTBOM, KOTOPOE COCTOUT B TOM, YTO HAHOCUMBIN CHEr HE TaeT U He NPUNMNaeT K
nunH3e apmartypbl orHs. Ckopee Bcero, ana LED PAPI notpebyeTtcs kakon-nmbo BwuA NMH30BOIO
HarpeBaTens BHe 3aBUCUMMOCTM OT MeCTOpPacroNioXeHNa aspogpoma aAnd npefoTBpalleHnd
KoHAaeHcaunn/obneaeHeHus.

12.14. TexHuyeckoe obcnyxusaHue

12.14.1. Xota LED npwu onpeaeneHHbIX yCroBusax MoryT paboTtatb B Te4EHNe MHOMMX ThiCAY Yacos,
cpok cnyxbbl camoro LED u, 4yto Gonee BaxHO, CPOK Cryxbbl cBeTOBOro npubopa B LEenoMm no-
NpexHeMy 3aBMCUT OT UHTErpaumMm CUCTEM U (PAKTUYECKUX YCMOBMIM MCMONb30BaHWS CBETOBOMO
npubopa. Ycnosus akcnnyataumm, KOTopble MOryT BAMATb HA OXMAAEMbIN CPOK CNyObl CBETOBOIO
npubopa, BKNOYaT B NEPBY0 o4epeab pabodyo TemnepaTypy, CXeMbl LMKIIMYECKOrO BKIOYEHUS -
BbIKIIOYEHMS 1M BNaXHOCTb. MNockonbky LED He MMeIT HUTen Hakana, KoTopble MOryT obpbiBaTbCA
NNy paspywaTbCs, OHW, Kak NPaBuso, CryaTt AONro Npu aKcnnyaTaumMnm B HOpMarsbHbIX YCIOBUSIX.
OpHako CcO BpeMeHeM UX CBETOBOW BbIXO YMEHbLUAEeTCs, a LBET MpPOM3BOAMMOrO MMM CBeTa
n3MeHsieTcs ¢ TeM BonbLUEN CKOPOCTLIO, YEM BbilLie AnanasoH pabounx TemnepaTtyp. Takum obpasom,
Ha NpakTnke HeobXxoaMMO yunTbIBaTb, YTO B HEKOTOPLIN MOMEHT BPEMEHN NOTEPSI CBETOBOMO BbIXOAA
NN N3MeHeHne LBeTa MOryT NPUBECTU K HECOOTBETCTBMIO LED-UCTOYHMKA TEXHNYECKUM YCIOBUSAM
ANsi JAHHOTO NPUMEHEHNS NN HA3HAYeHNS; HECMOTPS Ha To YTO popmMarnbHo LED moryT npogonxkatb
paboTaTb, OHM yXXe He ByayT cuMTaTbCA NPUrOAHBIMM.

12.14.2. Takum obpasom, Goree AnUTEnbHbIA CPOK CryxObl LED no cpaBHEHUO C namnamu
HakanMBaHWA He OOMKEH onpaeabiBaTb Nogxod "yCTaHoBUTb W 3abbiTh". [ormkHa OencTeBoBaTb
cuctema nNpodmnakTUYECKoro TEXHNYECKOro obcnykneaHusl, Tak kak LED-oroHb paHo unu nosgHo
BbIgeT u3 cTpod. Kpome Toro, cylecTtByloT 1 gpyrme ¢akTopbl, CNOCoOHble yxyawuTb paboune
XapakTePUCTUKK, HAaNpUMeEp 3arpsi3HEHNE NNH3 YryBreHHbIX OrHeN.
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Mop3emMHble ANeKTpun4vyeckmne CuCtembl

13.MaBa 13. Noa3eMHble IneKTpu4eckme CUCTeMbI

YcTaHoBKa napannesibHbiX  3NEeKTPU4YeCKnX Cxem (I'IOCTOFIHHOFO HaI'IpFI)KeHVIFI) 00bIYHO
OCyLlleCTBNAETCA B COOTBETCTBUMN C MECTHbIMU 3N1IEKTPOTEXHNYECKMMUN HOPpMaMW.

LleJ'IbI'O HaCTOSILLIEN MaBbl SIBNSIETCS npepocraBneHne yKa3aH|/u7| no yCTaHOBKe nocnenoBateribHbIX
ANEeKTPU4eCKnx cxem (I'IOCTOFIHHOFO TOKa), conpoBoXaaembiX OOBbSACHEHMSIMM Ha OCHOBE
CyLLl,eCTByI'OLLI,eIZ NPaKTUKA. I'Ipm OTOM TaKune TOYHbIE€ NMapaMeTpbl, KaK pa3Mepbl, BUobl MatepunanoB U
MapKMUpoBkKa, crnenyeTt CH4nNTaTb TUNOBbIMU U HE paCCMaTpuUBaTb KakK KOHKPETHbIE Tpe6OBaHI/IFI.

13.1.06wume nonoxeHus

13.1.1. TunoBas ycTaHOBKa NOA3EMHbIX 3nekTpuyecknx cxem AGL nokasaHa Ha puc. 13-1.
MepBnyHbIN Kabenb Npu HeoBXoAMMOCTU OCHALLAETCH rPO303aLUUTHLIMU pa3psaHUKaMM U MOXEeT
UMeTb UNU He UMeTb 3almTHY0 obonoyky. B uensx 6esonacHocTn nepcoHana obecneynBaeTcs
cuctema 3asemneHus obopyposaHua (cM. nyHkTbl 13.1.8 - 13.1.13 HacToswero gokymeHTa). Haa
KaHanom v kabenamm Ans 3awmtbl OT MOSTHAM OBbIYHO YCTaHaBNMBAETCA MOMHMEe3aLMTHas cuctema
(LPS) B BMAE ypaBHOBeLLMBatOLLEro NpoBoaa (CM. NyHKTbI 13.1.14 - 13.1.19 HacToALEro AOKYMEHTA).
Ecnun obecneunBaeTca LPS, 3azemnenne obopyaoBaHust He TpebyeTcsa B cnyyasix, korga LPS Takke
BblNOnHAeT yHkumo obecneveHnss 6esonacHoCcTM nepcoHana. B cooTBeTCTBMM C MECTHOM
NPaKTUKOW rpo303aLUMTHbIE Pa3pSgHUKN MOTYT yCTaHaBNMBaTLCA HA KOHLUAX cuctembl B6Nn3m 6yaku
ANA anekTpoobopyaoBaHMa M B MEPBMYHON LENN Ha NOAXOASALWMX MHTepBanax unv Ha BblGpaHHbIX
OorHsX. PaspsagHukn nNoAcCOeAVHSIOTCA K OTAENbHbIM 3a3eMSoWmMM 3reKTpodam, K uMmeroLemMycs
3asemngloLwemMy NpoBoOAY UMK K ypaBHOBeLLMBaKOLWeMY nposoay LPS.

3azeMnaowmi anexT
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CCR I 3asemneHue obopyaosaHus o
g (MOMET HAXOOMTECH CHAPYHK KaHana) |
"""" 71 |
P i
i i
P i
i — ) !
-3~ . i SR | S, MU L F— ! \
4 . .
f ; 1 s OnHOKUNEHLIA NEPBMYHLIR Kabe b
/ g = = (Mo#ET BbITe SKDEHMPOBEHHEIM)
JIlI.II‘I .
[POI03AILATHEI PA3PAIHKK * CBeTOBaA YCTAHOBKA MOWET COCTOATL M3 KOMYXA,
(MpK HeoBxoguMocTw) Tpaxcipopmaropa AGL, OrHA, MOHTEXHOTD cTonda v paanu4HbEX
npeobpasosaTeneil U NEPeKNYAILLWY YCTPOHCTE.

Puc. 13-1. TunoBasa nocnepgoBaTenbHas Lienb NOCTOAHHOIO TOKA.
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13.1.2. BapuaHTbl ycTaHOBKM CBETOBOro 060pyaOBaHMA Ha BTOPMYHOM CTOPOHE pasnuyaloTcsa B
3aBMCMMOCTM OT MECTHOW MpaKTUKK, Kak nokasaHo Ha puc. 13-2. Ha cxemax (c), (d) v (e) nokasaHo
NoAcoeAMHEHME CUCTEMBI 3a3eMIeHNst K BTOpUYHON obmoTke TpaHcdopmaTopa AGL. Ha cxemax (a)
n (C) nokasaH cry4yanW, Korga OrOHb WM OMTUYECKMA ONOK YCTaHaBMMBAaETCA Ha KOXyxe
TpaHccopmaTopa. Ha cxemax (b) u (d) nokaszaHa yCcTaHOBKa OrHsi HA MOHTaXXHOM cTonbe, nHorga
Ha3blBAEMOM aHKepHbIM CTONOOM, PSAOM C  YCTAHOBMEHHbIM HEMOCPEACTBEHHO B TPYHTE
TpaHccopmaTopoM AGL. Ha cxeme (€) nokasaH oroHb Ha MOHTa)XHOM CTONGe u TpaHcdopmaTop
AGL, ycTaHOBMEHHbIA B OTOENIbHOM KOXYXE, KOTOPbIA MOXET ObiTb HemeTannuyeckum. B Takom
crniydyae 3asemrieHne o06opyaoBaHMS BbIMOSMHSAETCA NPV MOMOLUM  3a3eMNSIOWEN MNEePEMbIYKM,
COeMHAEMON C MeTanIM4yecKon KpbILWKOM KoxXyxa TpaHcdopmaTopa. Ha cxeme (f) nokasaHa
yCTaHOBKa 3a3eMIIAoLLEN NEPEeMbIYKA Ha Takmx OrHsx, kak PAPI nnm ykasatenu KOHTPOnMpyemMomn
30Hbl.
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- | : I Kpbillka i
e i i I
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__,___,-7 - BCMNEOLER ! \\_{/ b |
OnTwaeckun Bnok - nepeusea [ = . e | e
WNW CNOPHES MNMTA /’—J — ' Vyazarens
/@ /'{“‘ (e () (©) U
MokTai Ha DCHOBBHW OTHA  ouram Ha axkepHom cTanbe HemeTannueci
HONCYX
TpaHcopMaTopa

Puc. 13-2. YcTaHOBKa CBETOBOIro 060pyaoBaHuUA.
OKpaHupoBaHHbIN Kabenb

13.1.3. B cnyyae, korga B nocrnegoBaTenlbHOM LEnM MOCTOSIHHOrO TOoka WCMOoNb3yeTcs
3KpaHMPOBAaHHbLIN Kabenb B LENsiX SNeKTpomMarHnTHon coemectnmoctn (OMC), akpaH AomkeH ObiTb
HenpepbIBHbIM Ha MPOTSXKEHUM BCEro KOHTypa M OOMMKeH OblTb 3a3eMneH Ha KOHUAx NepBUYHON
nocregoBaTenbHOM  Lenu MyTeM MNOACOEOMHEHMS K 3a3eMnsiiowemy konbly Oyaku  ans
3neKkTpoobopyaoBaHns, kak noka3aHo Ha puc. 13-3. KabenbHble 3KpaHbl Takke obecrneunmBaroT
HEKOTOPYHO 3aLLMTY OT NOBPEXAEHMS N30NALMN B pe3yrnbTaTe BO3AENCTBUS IPAANEHTOB HAaNPSKEHNs,
NO3TOMY PEKOMEHAYETCS 3a3EMITUTL IKPaH B KaXKOA0M NOAXOAsILLEN A4S 3TOro TouKe. QkpaHMpOBaHNe
AOIMKHO ObITb HEMPEPBIBHBIM NP MPOXOXAEHUN Kabensa Yepes apMmaTypy OrHsi, YTo obecneymBaeTcs
nyTeM COeAUHEHNST BXOOALLErO M UCXOASILLEro kabenem, Kak nokasaHo Ha PUCYHKE.

13.1.4. YcraHoBKa NOA3EMHbLIX INEKTPUYECKMX CUCTEM BKIHOYAET MSATb OCHOBHbIX KOMMOHEHTOB:
nepBuYHbIN Kabenb, TpaHcdopmaTop AGL, BTopuyHas npoBoaka, CpeacTBa MOHTaXa U 3a3eMreHne
obopygoBaHua unu monHuesawmTHasa cucrema (LPS).
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Puc. 13-3. CoeanHeHne aKpaHUpOBaHHOro Kabens ans obecneyeHnsi HenpepbIBHOCTH.

MepBUYHLIN Kabenb

13.1.5. [lMpoknaaka nepBu4yHoro kabens ot CCR go orHen n mexagy HUMU MOXKET OCYLLEeCTBNSATLCS
nyTeM HENocpeaCTBEHHOIO 3anoXeHus unuM pasmMelleHus B kabenenposoge. Btopoi cnocob
ABNSETCA NpeanoyTUTENbHbIM, MOCKONbKY OH obecrneyvvMBaeT 3aluMTy OT MNepemeLLeHus rpyHTa u
obneryaet 3ameHy kabens B Oygywem. Ecnv kabenenpoBog nmeeT 4OCTaTOYHbINM pa3Mep, OH MOXET
ncnonb3oBaTbCA ANA  MOHTa)ka [OMONMHUTENbHOro kabens B AanbHeldwem. XKenatenbHo
npoknagbiBaTb kabenu nepemexaroLmxcs Lenen B oTAerbHbIX KaHanax.

BTropuyHasa npoBoaka

13.1.6. BtopuuHaa nposogka oT TpaHcchopmatopa AGL g0 apmaTtypbl OrHSl: €cnvM OroHb
pacrnonoXeH BAANN OT KOXyXa, creayeT yuuTbiBaTb Harpy3ky B BUAE AAHHOW BTOPUYHOW NPOBOLKM
(cm. rmaBy 8 HacTosiwero gokymeHTa). Onsa yrnybrneHHbIX OrHem € HernyGoKMM OCHOBaHUEM
BTOpMYHAs NPOBOAKA MOXET NPOKIaAblBaTbCA HENOCPEACTBEHHO B pacnunax unv B kabenenposoge.
Wcnonb3oBaHne kabenenpoBoga SABMSETCA NpPeanodTMTENbHbIM, Tak Kak OH obneryaet
nocregytLee TEXHUYECKOe 00CNyXMBaHME.

MoHTax orHs

13.1.7. MoHTax OrHs BbINOMHSAETCS Ha cTonGe WMNM Ha BepxHel MOBEepPXHOCTM Koxyxa. Yauwe
NCMNONb3YIOTCA KOXYXW, @ HE HEMOCPEeACTBEHHAs YCTaHOBKA B IPyHTE, TaK Kak KOXyX obnerdaet
TexHu4yeckoe obcnyxueaHme TpaHchopmaTopa AGL. Koxyx MoxeT OblTb MeTannmMyeckmm,
npeaHa3HaYeHHbIM Anst 30H C UCKYCCTBEHHBLIM MOKPBLITUEM, UMM HEMETaNMYECKMM (NacTMaccoBbIM
nnn 6eToHHbIM), NpegHa3HaYeHHbIM AN 30H 6e3 UCKyCCTBEHHOrO MOKPbITUSA. OroHb MOXeT ObiTb
YCTaHOBIEH HA aHKEPHOM CTOJ10€ C pacnosfioXXeHHbIM PsiAOM TpaHCOPMaTOPOM B KOXKYXE, HA CaMOM
KOXyXe WnvM OTAenbHO B HernybokoM OCHOBaHuW. ECnv Haa3eMHbIM OroHb yCTaHaBNMBAETCA Ha
KOXyXe, Toraa NoCneaHN A0IMKEH ObITb 3aKmno4eH B 6ETOHHYH NOAYLLIKY AN UCKITIOYEHUS ABWXKEHMS.
Ha HebonbLunx aspoapomax 1 nNpy UCNoNb30BaHUN OTHEN CpeaHEN MHTEHCUBHOCTU HE3HAYUTENTBHOE
nepemMelLeHne Koxyxa Jonyctumo. B HekoTopbix aspornopTax KoXyxu TpaHcopmaTtopoB
YCTaHaBNMBAKTCA B BUAE 3aKPbITbIX LUKAMOB, 3aKPEMMSEMbIX HA HWXKHEW 4acTW MayvT OrHen
npmbnmwkeHns. Takonm cnocob ycTaHOBKM No3sonseT usbexaTe NpobnemMbl NPOHNMKHOBEHWUST BOAbI B
cnyyasx, Korga cuctema orHel NnpubnmxkeH1s pacnonaraeTcs B 30HaX C BbICOKUM YPOBHEM MPYHTOBbIX
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BO4, Hanpumep B 6onotucton MecTHocTM. WHoraa »kenaTenbHO YycCTaHaBnMBaTb HECKOSbKO
TpaHcopmaTopoB AGL BMecTe, Hanpumep, Ans NUHENHBLIX OrHEN 30HbI Npu3eMneHnd. B gaHHOM
npumepe TpaHcdopmaTopbl YCTaHABNMBAKOTCS COBMECTHO B OOHOM KOXyXe W pacnonaratoTcs Ha
Nnonke, 3akpenreHHOW Ha CTeHKe KoXyxa. (YCTaHoBKa HecKonbkux TpaHccopmatopos AGL
npounnocTpupoBaHa Ha puc. 13-21.)

CucTtema 3a3eMneHusi o6opyaoBaHus

13.1.8. Cucrtema 3asemneHus obopyaoBaHus npefHasHadeHa ansi obecneveHns Ge3onacHOCTM
nepcoHana B Clyyae KOPOTKOrO 3aMblkaHUs Ha 3emno. B oTnuume OT napannenbHbiX uenew
(HanpsbkeHwns), 3alLMTHbIE YCTPOMCTBa cTabunmaaTopa NOCTOSIHHOrO TOKa He pearnpyoT Ha KOpoTKue
3aMblKaHNs OTKMOYEHMEM cucTembl orHel. MocnegoBaTtensbHas Lienb He 3a3emMnsieTcs U paboTtaet
HOpMarbHO NPV eANHUYHOM 3aMblKaHUM Ha 3eMr0. B 3aBUCMMOCTM OT BENMUYMHBI COMPOTUBIEHMS U
MECTONMOMOXEHUS 3aMblKaHWUSi NPU BO3HWKHOBEHMM BTOPOrO 3aMblKaHUS Ha 3eMITH0 y4aCcTOK CUCTEMbI
OrHel OTKIMIYMTCS UMM CHU3UTCHA APKOCTb OTHEN; MpU 3TOM CTabununsaTop NpPoaorHkMT obecneymsaTb
BbIXOHOW TOK.

13.1.9. [MpuHATLIM METOOOM 3a3eMneHns 060pya0BaHNS SBNAETCA "paBHONOTEHLUMANbHbIA MeToa",
npy KOTOPOM 3a3eMMSHOWNA NPOBOA MOLCOEAMHSAETCS KO BCEM MeTarIM4eCKMM 3dfieMeHTaM Ha
BbIXOAHOW CTOPOHE cTabunmsatopa MOCTOSHHOrO TOKa, BKMYas OCHOBAHWUS OFHEW M MOHTaKHbIE
ctonbbl, M NpoKNaabiBaeTcs K 3a3emnstowemy Konbuy 0yakm onsa anektpoobopyaoBaHusd, YTobbl 4ns
BCEX 9TMX ANIEMEHTOB NOAAEPKMBANCA OANHAKOBbLIN NOTEHLMAN 3eMIN.

13.1.10. 3azemnenne ob6opynoBaHusi obecneymBaeTcs NpU  MNOMOLUM  WM3ONIMPOBAHHOIO UMK
HEM30NMPOBaHHOIO NPOBOAA M ABMNSETCA HENPEPLIBHLIM HA NPOTSXKEHUN OT OrHS UMM OCHOBAHWS OTHS
U NPY NPOXOXXAEHUN Yepesd KoXXyX TpaHcdopmaTopa, eCriv UCNONb3yeTCst yCTaHOBKA B HETNyOoKOM
OCHOBaHWMW, 0o paboyero 3asemneHus okono Oyaku ans anekTpoobopynoBaHus. 3aseMnsaoLlmi
npoBoa 00opyaoBaHNst 0ObIMHO MPOKNaAbiBaeTcs B U30NMPOBAHHOM BuAE B cucteme kaberbHOM
KaHanmsaummn, HO MOXeT NPoKNaabiBaTbCA U B HEM30NMPOBaHHOM BUAE METOAOM HENOCPEeACTBEHHOMO
3anoxeHus BHe kaHamna. Cucrtema AgormkHa ObiTb MOACOeAMHEHA K 3as3eMnsiollemMy anekTpoay Y
Kakgoro orHs unm ¢ nutepeanom B 150 - 300 m.

13.1.11. 3azemnsaowmin npooa 060pyaoBaHNS 0ObIYHO COCTOUT M3 OLHOXWUIBHOW Mean CeveHem
ot 10 mm? (Ne 8 AWG) ao 25 mm? (Ne 4 AWG). Takke MOryT UCMONbL30BaTLCA ApYrMe maTtepuansi,
Hanpumep oumHkoBaHHas ctanb. [Npu BbibOpe MaTepmana npoBoga HeobxooumMo ob6si3aTenbHO
YyUYNTbIBaTb €ro CNOCOOHOCTb NPOTUBOCTOSATL NOYBEHHOWN KOPPO3UN.

13.1.12. Cuctema 3a3emneHns 00opygoBaHNS B LIENOM AOMMKHa UMETb COMPOTMBIIEHME Ha 3EMIIIO,
He MnpeBblllaloLWee yKasaHHOro B HaUMOHANbHOM cTaHgapTe (0OblMHO MakCMMarbHble 3HaYeHus
COMPOTUBIEHMS HA 3EMJTI0 HAXOAATCS B AnanasoHe o1 6 go 25 Om).

13.1.13. Ecnn umcnonb3yetca MonHuesawmTtHass cuctema (LPS) B Buae ypaBHOBELUMBAKOLLENO
npoBoga, LPS moxeT mcnonb3oBatbCst Ans 3as3emrieHuMs obopygoBaHusl, U OTAeNbHas cuctema
3a3emrieHns obopygoBaHus He TpebyeTcs.

MonHuesawmTHasA cuctema

13.1.14. HasHayeHne MornHuesawmTHo cuctembl (LPS), unu ypaBHOBeLUMBaIOLLEN CUCTEMBI,
COCTOMT B 0becneyeHn HM3KOOMHOIO NPEANOYTUTENBHOIO NyTW AN Nepexoda SHeEpPrumn paspsiaos
MOJTHMM B 3EMITIO U ee Be3onacHoro paccenBanmsi 6e3 HaHeCceHUs NoBpeXaeHNIn 060pya0BaHMIO UMK
TpaBM nepcoHarny.

13.1.15.Mpu wucnonb3oBaHMM pPaBHOMOTEHUMANbHOIO MeToda YpaBHOBELLUMBAKLWIMIA NPOBOA,
noacoeanHsSeTCsl KO BCEM OCHOBaHMSIM OTHEW, MOHTaXHbIM CTofnbam apmaTypbl U 3a3emMnsitoLiemy
konbly Oyoku aOns  anekTpooGopydoBaHMsl, 4YTOObl AN BCEX MeTamniMyeckMx SIreMeHTOB
noadepkmBarncs 0aAMHaKoBbIA NOTeHUMan.

13.1.16. YpaBHoBeLMBatoLLMIA NPOBOA, 00bIYHO MOHTUPYETCS HEMNOCPEACTBEHHO Ha 3alLuLaeMbiM
KaHanom unun kabenem.

13.1.17. YpaBHoBeLlMBaOLWNIA NPOBOA OOLIYHO MOACOEAMHSIETCS K 3a3eMISOLEMY 3rekTpoay B
Toykax ¢ uHTepsarnom B 150 - 300 m. Ha nepeceuyenunax Bl vnu PO unu B 30Hax neppoHa
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ypaBHOBeLUI/IBal'OLU,I/lI;I npoBO4 MNpoknaabiBaeTtCA Hang Ka6er|enpOBop,aM|/| n nogcoegunHAeTCcA K
3a3eMIAlLWnMM 3nekTpogamMm Ha Kakoon CTOpOHE MnepeceYveHns. an/IHI/IMaﬂ BO BHMMaHWE PUCK,
CBSI3aHHbIN C MIOTHOCTLIO yoapoB MOJTHUKU Ha ob0bekTe B npownbie roabl, ypaBHOBeLIJI/IBaI'OLLI,MIZ
npoBo4 MOXeT ObITb n3o5impoBaH 1 NoMeLleH B KaHaln B MeCTax nepece4veHnd nokpbiTnA.

13.1.18.B cnyyae ycraHaBnMBaemblXx B HernybokMX OCHOBaHUSAX YrnybneHHbIX —OrHew,
TpaHcdopmaTopbl AGL Ansi KOTOPbIX pacrorio)eHbl COOKy OT NMOKPbITUS,, 06 EKT MOXET peLunTb He
npoJoskaTe ypaBHOBELLMBAIOLLYIO CUCTEMY Haj BTOPMYHbIMU OTBOgamu. B Takom cnyyae ans
3a3emMreHns 060pya0BaHMS CIYy>XUT OTBETBIIEHNE OT ypaBHOBELLUMBAIOLLETO MPOBOAA K OCHOBAHMIO
OrHS§l, KOTOpPOE OCYLLECTBMSIETCA MOCPEeACTBOM M3ONMUPOBAHHOIO MPOBOAA, MPOKMaabiBaemMoro B
kabenenpoBoge unu pacnune U COEAUHSIEMOrO C BHYTPEHHUM 3a3eMISOLLUM  HAKOHEYHMKOM
ocHoBaHus. (Cm. puc. 13-22.)

13.1.19. YpaBHoBeLLUMBAIOLLMI NPOBO 0BbIMHO COCTOUT U3 OAHOXUMBLHOWM Meaun ceveHnem ot 10 Mm?
(Ne 8 AWG) no 25 mm? (Ne 4 AWG).

3aszemnsAoLwlan nepemMbiyka

13.1.20. HesaBucumo oOT TOro, yctaHoBneHa nu cuctema LPS wnmM cuctema 3asemneHus
obopynoBaHus, Mexay BHYTPEHHUM 3a3eMNSAOLLMM HAKOHEYHMKOM KOXYyXa M OMTUYEeCKUM BIIoKoM
(yrny6neHHble OrHM) UNKM KPbILWKOW (Hag3eMHbIE OrHW) ycTaHaBnMBaeTca rmbkas 3asemnstollasi
nepemblyka [OCTaTovyHOM AnvHbl. [lepembldka obecrneuvBaeT [AOMNOMHUTENBHOE 3a3emMIieHve
obopyaoBaHua B Uensx 6e3onacHOCTM MepcoHana Ha Crnydan, ecnv npu KOPOTKOM 3aMblKkaHuu
ONTUYECKNA BIIOK NN KpbILKa ByayT NOAHSTLI C OCHOBaHMSA. HeobxoaMmo oTMETUTb, YTO NOCKOSbKY
OaHHas 3a3eMnALLas nepemMblyka yCTaHOBEHA BHYTPU U HE MOXET BbITb BUAHa, HEBO3MOXHO ObITb
YBEPEHHbIM, YTO OHA OENCTBUTESNIbHO MOLCOEAMHEHA, NMOATOMY 3ANEKTPOTEXHMKN OOSMKHbI Bcerga
paboTaTb B M3ONSALUMOHHBIX NepyaTkax. (3asemnstowime nepemblykm nokasaHsl Ha puc. 13-20 n 13-
22))

3aszemMmneHne BTOPUYHON OOMOTKHM

13.1.21.B cooTBeTCTBUM C HEKOTOPbIMM MECTHbIMW MEeTOAMKaMW BbINOSHAETCS COoeauHeHue
CUCTEMbI 3a3EeMIIEHMSI C OOHWM KOHLOM BTOpPMYHOW OBMOTKM TpaHcdopmaTtopa AGL. Takoe
3a3eMIeHne yMeHbLUAeT HanpsiXXeHne, BO3OENCTBUIO KOTOPOro MOXET NOABEPrHYTLCSA ANEKTPOTEXHUK
npy 3amblkaHUN NEePBUYHON OOMOTKM Ha BTOPUYHYH. [Mpumepbl 3a3eMneHns BTOPUYHOM 0OMOTKM
nokasaHbl Ha puc. 13-2.

ConpoTtuBneHune 3aseMreHus

13.1.22. PacnpocTtpaHeHHoe 3Ha4eHne conpoTuBneHnss 3asemnennst B 25 Om ansa LPS He cneayet
cunTaTth nNpueMnemMbiM ONA BCEX YCTaHOBOK. [ns obecneveHns 3dEKTMBHOW MOJSTHME3aWUTbl B
MecTax C BbICOK/M OLEHMBAeMbIM PUCKOM yAapa MOMHMM MoryT noTtpeboBaTtbcs Gonee Huskue
3Ha4YeHns1 CONPOTUBNEHUSA 3a3emMneHns. MecTHble aneKkTpoTEXHUYECKME HOPMbl MOTYT OnpeaensTb
BENUYMHY CONPOTUBMEHNS 3a3eMieHns Ans 3asemnenns obopyaosaHus, Hanpumep 6 Om.

McxogHble coobpaxeHuA

13.1.23. MNMpoknaagka anekTpuyecknx kabenewn noa 3emnen sIBNSiETCA OOPOrocTosilien, U crneagyet
ncnonb3oBaTb Mepbl 06ecneyeHnst X NPOACIHKUTENBHON 1 3dEKTUBHON paboTbl C MMHUMATbHbLIM
TexHn4eckum obcnyxusaHvem. Bce paboTbl OOMKHbI NPOU3BOAUTBLCA OMbITHBIM MEepcoHanoMm,
MOCTOSIHHO BbINOSHSAIOLLMM AaHHbIM BUA paboT. BonbUNMHCTBO Noa3eMHbIX kabenen bygeT npoxoauTb
Yyepes nnowagbs MaHeBpUpPOBaHMA aspogpoma UnNu pagoMm C Hel. [loaTomy Ha OEencTBYOLLMX
aspogpomax bonblioe BHUMaHWE crieqyeT yaensTb obecrneveHno 6e30nacHOCTM Kak BO3AYLUHbIX
CyAoB, TaKk 1 pabounx, NpoknaabiBaloLLmX kKabernb.

MeponpusaTus 4o Havana MOHTaXHbIX paboT

13.1.24, CHavyana nonyuyiTe paspelieHMe OT OTBETCTBEHHOIO WHXEHepa B  OTHOLUEHUU
NCMoNb30BaHMA MaTepuanoB, paboyenr Cunbl, BPEMEHW CYTOK Ans NpoBeAeHust paboT,
NCMNonb30BaHMSA METOAOB U NPaBWI NPOKIaakv kabenew n nopsiaka BeINoSTHEHUS NMIO6Oro BpeMeHHOro
nnun Tekywiero pemoHta. Npu HeobxogmMmocTn obecneybTe KOOpANHALMIO CO CryXbon ynpaBneHus
BO3AYyLUHbIM ABWXeHMeM. TuwaTtenbHo onpegenute M obecneybTe MapKMpOBKY Tpacchbl Anst
npoknagku kabenen. lMpumnte BCce HeOOXOAUMbIE Mepbl MPEAOCTOPOXHOCTM ANs  3aluUTbl
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CyweCTByRLwmnx noa3eMHbIX COOpy)KGHVIVI n KOMMyHI/IKaU,I/IIZ, TakMXx Kak TOMNMBHbIE Oakuy,
BoOAonpoBodbl, CUIOBblE kabenn un kabenu ynpasrneHua, npofioXxeHHble B 3eMrie, n T. AO. Bce
n3BeCTHblE NHXEeHEPHble KOMMYHUKaLnKN, a TakKe CUIoBbIe kabenn n kabenn ynpasnenua, hayume K
KaKOMy-J'II/I6O aKcnnyatTaumoHHOMY o6be|<'ry U1 OT Hero, AOOJKHbI ObITb MapKunpoBaHbl B nomne Ao
Ha4dana nposegeHuns Kakux-nnoo pa60T B HeFIOCpeﬂCTBeHHOIZ 6nm3ocTn oT Hux. B JanbHenwem B
TeyeHne BCemn NpoAOIIKUTENTIbHOCTU  MOHTaXHbIX pa60T apyrme noaseMHble COOPYyXeHuA ¢
KOMMYHUKaUnn crnegyet npenoxpaHAaTb OT BO3MOXHbIX nospe>|<,qu|/||7|. Jlobble noas3emMHble kabenu,
noBpexaeHHble B Xoae pa60T, OOJTXHbI ObITb HemMenJsieHHO OTPEeMOHTUPOBaAHbI C NCNONb30BaHNEM
mMaTepuanoB aHaJlormM4HOro Ka4ecrtsa.

13.1.25. [lo BbINONHEHUSI COEAMHEHUA OOMOTalTe KOHLUbl Kabenen W3ONAUMOHHOW NeHTon Ans
npeaoTBpaLLEeHNs NPOHUKHOBEHUS Briaru.

13.1.26. CoegnHeHne kabenbHbIX KaHanoB, kabenenpoBoAOB MM MEPBUYHbLIX kabenew BHaxnect
MeXay OCHOBaHUSIMM OTHEN U KOXXyXaMu TpaHCOPMaToOpPOB He AOoMyCcKaeTcs.

MeToabl npoknagkm kabenewn

13.1.27. CywectByeT OBa MeToda nNPOKMNaAKM NOA3EMHbIX JrneKkTpudecknx kabenemn: nytem
HenocpeaCTBEHHOMO 3anoXeHUs B 3eMII0 U NyTeM YCTaHOBKU B kabenenposoae (NPosio)KeHHOM B
3emMne kabenenpoBoge WNM 3aKpbITOM KaHane, T. €. kabenbHOW kKaHanu3aumm). SneMeHTbl 3TUX
MEeTOO0B PacCMaTpPMBaKOTCS HUXKE.

13.2.Mpoknagka kabenen MeToAOM HENOCPEACTBEHHOrO 3ar0XKeHUsA

13.2.1. OcCHOBHbIMM 3Tanamym NPOKMAAKN INEKTPUYECKNX kabenen MeToaoM HenocpencTBEHHOro
3anoXXeHUs B 3eMIo ABMNATCH:

a) NoAroToBKa TpaHLUEMN;

b) nogrotoBka neco4yHon NOLYLLKY;

C) yknagbiBaHue kabenewu;

d) nepBu4yHas 3acbinka Nneckom;

€) yknagbiBaHue ypaBHOBELLMBAKOLLErO NPOBOAA;

f) BTOpW4YHas 3acbinka 0Obl4HBIM FPYHTOM (BTOPUYHAA 3acbinka MOXET OCYLLECTBNATLCS B ABa
aTana, Mexay KoTopbIMM NPOKaabiBaeTCa CUrHanbHas neHTa).

MoaroToBKa TpaHwew

13.2.2. OcHoeHble mpeboeaHusi. Ecnv He oroBopeHbl apyrne TpeboBaHust, To Bce kabenun B O4HOM
N TOM XXe MecTe U naywime B O4HOM U TOM >X€ OCHOBHOM HanpaBneHun crnegyeT NpoknagbiBath B
ogHoun TpaHwee. CTeHbl TpaHLWeWN OOIMKHbI OblTb BEPTUKAsbHbIMK Ans TOro, 4Tobbl obecneunTb
MWUHMMarbHOE NOBpEXAeHNe 3eMnn Ha Kpasix. [loBepXHOCTb AHA TpaHLLEeN OOSMKHA ObiTb POBHOW U
cBo6OHON OT CKOMNMNEHMs TBEPAbIX MaTepuarnos. 1o BO3MOXXHOCTU TpaHLlesi AOMKHA OblTb OTKPLITOMN
TONbKO B TEYEHME BpeMeHW NpoKnaaku kabenemn, n ee cneayeT 3akanbiBaTb B TOT e paboymin AeHb.
Tam, rge umeeTcs XopoLInMA AEPH M ero MOXHO NErko CHATb, ero criefyeT akkypaTHO pa3pesaTb Ha
MosoChl N XpaHNUTb COOTBETCTBYHOLLIMM 06pa3oMm.

13.2.3. MapknpoBka kabenbHOM KaHanusauum unvM kabenenpoBoda, BPEMEHHO yaaneHHas ans
OTPbIBKOB TPaHLLEW, AOIMKHA OblTb BHOBL YCTAHOBIIEHA B COOTBETCTBUM C TpeboBaHmaMN. B criyyasx,
KOoraa CyLeCTBYOLIME aKTUBHbIE kabenn nepecekatoT npegroraraemble Mecta MOHTaXHbIX paboT,
MOHTa)XHUK [OSKEH ObecneunTb Hagnexallyt 3awmty 3Tux kabenen. Ecrnu HET BO3MOXHOCTU
n3bexaTtb NepeceyeHnin, He JOMyCKaeTCA CpalMBaHME CyLLECTBYHOLLMX Kabenen, 3a UCKIYeHNneEM
cnyyaeB, NPedyCMOTPEHHbIX B MraHax. MecToHaxoXaeHue CyllecTByoWmMX Kabenen cnepyet
onpedenaTb Bpy4Hyl. PackonaHHble kabenu crnegyeT npoBepuTb Ha NpeaMeT OTCyTCTBUS
noBpeXaeHun.

13.2.4. Iny6uHa npoknadku kabeneu. Kabenu, HenocpeaCTBEHHO 3akNagblBaeMble B 3eMIHO,
OOMKHbI pacnonaraTbCs Ha rnyouHe He MeHee 450 MM HWXe YpoBHSA GnaroyCTpOEHHOro rpyHTa Ha
TeppuTOpMM a3poapomMa, He MeHee 750 MM HmKe YpoBHS BraroyCTpOEHHOro rpyHTa 3a npegenamm
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TeppuTtopum aspogpoma n He meHee 1000 mm nog BII, PO, neppoHaMu 1 MapLupyTaMu ABUKEHUS.
MNpwn npoknagke 3a npegenamu TeppuTOpuMM aspogpoma MoxeT notpeboBaTbCA MpoknagbiBaTb
kabenb Ha 6onbluen rmybuHe B COOTBETCTBUN C TPeOOBaAHMAMY MECTHbIX ANTEKTPOTEXHUYECKUX HOPM.
K npumepy, MMHMMansHasa rmybuHa npoknagku kabensi nog »enesHo4opPOXHbIMU MYTAMU AOIDKHA
coctaenaTtb 1200 MM, ecnn He ykasaHo MHOe.

13.2.5. y6bura mpaHweu. [ NyGuHa TpaHLUeW, B KOTOPYHO 3aKnagbiBatoTca kKabenu, AormkHa ObITb
JoctaTtodHou ans cobniogeHns TpeboBaHuI K rnybuHe npoknagku kabenen v npegycmatpuBaTtb
AOMNOMHUTENBHO HE MeHee 75 MM Ansi Crosi NOAYLIKN (Hanpumep, NeCOYHOM) HKe YPOBHSI CaMoro
rny6okoro kabensi, kak nokasaHo Ha puc. 13-4.

YpoBeHb rpyHTa
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Kabeneb
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Meco4Has nogylwea
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PEEMprI AdHEl B MUNUMET Dax

Puc. 13-4. HenocpeacTBeHHOe 3anoXeHue Kabens B TpaHLWelo.

Mpoknagka kabenen

13.2.6. TMo BO3MOXHOCTU Kabenb AOIMKEH YKNaabiBaTbCA B OAHY HUTKY 6e3 cpalimBaHms OT OrHs K
OrHI0. ns Toro 4tobbl CBECTU K MUHMMYMY MOTPEOHOCTb B CpalUMBaHWW, crieqyeT UCMoNnb30BaTh
HanMbonbLLUYO BO3MOXHYO ONUHY nuTatowero kabens. Korga Heobxoaumo oTpesaTtb kabenb, KOHLbI
kabenss cpa3y nocrne oOTpe3aHus crneayeT COOTBETCTBYHOLWMM 00pa3oM M30nMpoBaTth  Asi
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npegoTeBpalleHns Bo3gencTeua Bnarn. He cnepyet crubatb kabenn C  paguycoMm  MeHee
BOCbMUKPATHOrO 3Ha4YeHUs AvameTpa (4ns pe3vHOBbIX Kabenen nnu kabenen c nnactMacCcoBOM
0060104KOIM) 1 ABEHaALATUKPATHOrO 3HaYeHNst guameTpa (ans kabenen B MeTannnmyeckon onneTke).
He cnenyet npoknagbiBaTh nepekpydeHHble kabenu. MNpu pasmvartbiBaHnm kabens okono 6apabaHa
OOMMKEH CTOATb YenoBek, KOTOpbI AOMKeH OOHapyxuBaTb ntobble HeuMcnpaBHOCTM Kabenst u
coobLwatb 0 HMX. Kabenb, npegHa3Ha4YeHHbIN 45 HENOCPeACTBEHHOIO 3aoXeHWs B 3eMt0, cneayet
pa3BopayvmBaTb Ha MECTe B OTKPbITYHO TPaHLLUEID UK packnagbiBaTb PSOOM C TPaHLLEEN N akkypaTHO
onyckaTb Ha AHO TpaHwewn. Kabenu He cnegyeT pasmaTtbiBaTb U TAHYTb B TPAHLLEK C OAHOIO KOHLA.
Ecnn npegycmatpmBaeTcs npoknagka O4HOro kabens Hag ApyrMm, Mexay HUMK OOIMKHO ObiTb
obecnevyeHO BepTUKanbHOE PaccTosiHUE He MeHee 75 MM, Npu4emM paccTosiHMe OT BEPXHEro kabens
00 YPOBHSA T[PyHTA He [OMKHO ObiTb MeEHbLle MWHMMAanbHOrO TpebyemMoro 3HadeHus. [Ons
KOMMeHcaumn HaTskeHns kabens B TpaHLLee A0MKeH pasmeLlaTbcs crabo HaTAHYTbIM kabernb B BUae
nocnenoBaTtesibHbIX N3rnboe B gopme S.

Mpoknaaka YpaBHOBelwWBaKwLWwero npoeoaa

13.2.7. YpasHoBelumBaoLwuii npoeoa obecneyvmsaeT 90-rpagycHyo "3aLmnTHy0 30HY" (45° ¢ Kaxxaomn
CTOPOHbI BEPTMKANM). YpaBHOBELLMBAKOLLMIA NPOBOA NPOKNaAbiBAETCS HEMPEPLIBHO HA PaCcCTOSHUM
oT 75 mm go 150 mm Hag kabenem, kabGenenpoBogoM WM KabenbHOW KaHanmMsauven unuv B
COOTBETCTBMM C NfaHamu, ecnu npegycmatpuBaeTcs 6Gonbliee paccTosHne. C yyeTom
obecneynBaemon 3aLUMTHOM 30HbI ypaBHOBELLMBAKLLMIA NPOBOA HA PACCTOsTHUM 75 MM noaxoauT Ansi
1 unu 2 kabenewn, Ha pacctodaHum 150 mm - ans 3 unn 4 kabenen; ang 6onbLUEro konn4yecTBa kabenen
TpebytoTCcs LONOMHUTENBHbIE YpaBHOBELLMBAKOLME NPOBOAA, Kak Noka3aHo Ha puc. 13-5.

YpasHoBeLWMBAKLWWA NpoBoa
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Puc. 13-5. PaamelyeHune ypaBHOBeLLMBaKOLWMX NPOBOAOB.

13.2.8. Kpowme Toro, ypaBHOBELLNBAOLLUIA NPOBOA CreayeT NpoknaabiBaTb Kak MUHUMYM Ha 200 MM
HKE MOBEPXHOCTU IPYHTOBOIO OCHOBAHUS B 30HAX C MOKPbITMEM MM Ha 250 MM HWXe YpPOBHS
GraroyCTpoOeHHOro rpyHta B 30Hax 6e3 MokpbITUsA. OTO 3HaYeHne MOXeT ObiTb MeHblwe 100 mm B
MecTax, rae npegnoraraeTcsi BCTpavMBaHWe KabenenpoBoga B CYLLECTBYHOLIEE MOKPbITHE.
YpaBHOBELLMBAOLLMIA NPOBOA, HE CriedyeT NpoknaabiBaTh B KAOENenpoBoAe 3a UCKMIYEHNEM MECT
nepeceveHuin BINM n P, roe sToT NpoBog, MOXET YCTaHaBNMBaTLCA B CyLLECTByOLeM kaHane. [Npu
YCTaHOBKE B KaHane ypaBHOBELLNBAOLLNIA NPOBOA AOSHKEH ObITb M30NMPOBaH.
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CurHanbHas neHrta

13.2.9. CwurHanbHas (npegynpeautenbHasn) NeHTa ans naeHTudmkaumm NnoA3eMHbIX ANEKTPUYECKNX
kabenen OomkHa ycTaHaBnNMBaTbCA B TpaHWee W pacnonaratbCs Ha pacctosHum 150 mm Hag
3anoXeHHbIM HENoCpPeaCTBEHHO B 3eMIt0 kKabenem mnv ypaBHOBELUMBAKOLLMM NPOBOAOM (MpU ero
HanMMuMM) WM  NpUMbNU3NTENbHO MNocepeanHe MeXay MNOBEPXHOCTbIO W BEPXHUMM  YPOBHEM
3arnoXeHHbIX HEernocpeacTBEHHO B 3eMro kabenew mnv ypaBHOBELLMBAOLLEro nposoga (Mpu ero
HanMumm) n kak MMHUMYM 200 MM HUXKE YPOBHS ©raroyCTpOeHHOro rpyHta. JleHTa gomkHa umeTb
wnpuHy ot 100 mm pgo 150 MM M cOCTOATb M3 MNONUITUIIEHOBOW MMEHKU C CEpAUEBUMHON U3
MeTanManMpoBaHHON onbrM Anst OAUCTAHUMOHHOrO obHapyxeHus. OHa JormkHa UMeTb LBeT U
HenpepbIBHYIO HAAMWChL, YKa3aHHbIe B NiiaHax.

30HbI C BbICOKOW MHTEHCUBHOCTbLIO ABMXEeHUsA

13.2.10. He cnegyet npoknagbiBatb Kabenu HENOCPeACTBEHHO B 3emne Mo 30Hamu C
NCKYCCTBEHHbLIM MOKPbLITUEM, LLOCCE, XXENe3HOAOPOXHbIMMA NYyTSIMU UNN KaHaBamu. B 3Tux 30Hax
kabenb O0MmKeH NpoKnaablBaTbCA B KaHarnax, 3akmoYeHHbIX B GETOHHYIO 060MOYKY, UK B KECTKUX
cTanbHbIX TpyGax.

30HbI C HaNM4YMeM CKanbHbIX nopoAa

13.2.11. Ecnun BCcTpevaeTcsa cKanucTbIi TPYHT, KOTOPOro HEBO3MOXHO n3bexaTb, crneayeT u3Bnedb
ero, NponoxuTb kabenn B Tpybe nnu kaHane un 3anutb amy 6etoHom. Kak nokasaHo Ha puc. 13-6,
Tpyba gormkHa pacnonaratbCa He MmeHee 4eM B 150 MM HUKe MOBEPXHOCTU U HE MEHeEe YeM B 75 MM
Hag OHOM SIMbl. YpaBHOBeLUMBAKOLWMA NPOBOA MNPOKNaablBaeTcs Hag KaHanom. B kaHane Taike
MOXeT OblTb NPONOXeH HEeWroHOBbIN TAroBbIM kaHaT. CregyeT paccMOTpeTb BO3MOXHOCTb
NCMNonb30BaHWs OBYX CMOEB, BEPXHUM U3 KOTOPbIX COCTOUT U3 NpoBOAsLLero 6beToHa.

YpaBHoBeLUMBatOLLME NPOBOaE
i} ol 0] T
# MocnenosatenbHble s
% F e Kabenu B
pasHbix Lenen
* ® L ] (1 &

75 Cunogoit kabens Mocnenosatenshele kaben  Kabenb 75
¢ 0AHOM Lenw CBA3N *
< > < >« > —{4 >« >
75 300 75 75 150* 75
< 750 >

* Mirm 300 mMm, korzia kabenb CBA3M pacnonoxeH paaoM
Pasiiepbl JaHs! B MANAUMETpAX ¢ cunosbimi kabenamn Hanpskennem Bonee 5000 B

Puc. 13-6. lpoknagka B 30He C HarIM4YMeM CKarnbHbIX MOPoA,.
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LLinpuHa TpaHLwweu u paccTosiHne mexay kabensamu

13.2.12. lUnpuHa TpaHluen ans ogHoro kabensa gomkHa ObiTb He MeHee 150 mm. Mpu npoknagke
HeCcKonbkux kabenen B OAHOW TpaHLUee LUMpUHA TpaHLlen BblOMpaeTcs TakMm 00pa3oM, YTOObI
BblAEPXXMBANUCL PacCTOAHMS, NpUBEOEHHbIE HUXKe (puc. 13-7).

YpasHoBeLwMBaoWwi
betoH npoBoa
7 YpOBEHb rpyHTa
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75 I W e NN
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s A CKanbHbI rpyHT
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Puc. 13-7. PaccTosiHua ansa kabenen/ypaBHOBeLUMBaKOLLEro NpoBoaa
13.2.13. lopu3oHTanbHoe paccTosiHne Mexay kabensmu:

a) Kabenu pasHbix nocrnegoBaTenbHbIX LEnen CBETOTEXHMYECKOro obopyaoBaHMS OOSMKHbI
pacronaraTbCa Ha rOpPM3OHTaNbHOM paccTosiHuM B 75 MM agpyr oT apyra. Kabenn opgHon
nocnegoBaTenbHOM LEnn CBEeTOTEXHMYECKoro obopyooBaHWsi MOryT npoknagbiBatbesi  6e3
BblAEPKNBaAHNSI PACCTOSHMS.

b) CnnoBble kabenu ogHOM 1 TOM Xe Lenn ninn pasHblx Luenen HanpshkeHneM meHee 600 B moxxHo
npoknagbiBaTb COBMECTHO B OOQHOWN TpaHLLee 6e3 BbiaepXKMBaHMUS FOPU3OHTaNIbHOTO PaCCTOSIHUS.

¢) Cunosble kabenu pasHbix Uenen HanpshkeHneM oT 600 go 5000 B crneayeT npoknagpiBaTh Ha
paccTosHun He meHee 100 mm gpyr OT gpyra.

d) Bce cunosble kabenu HanpsikeHneM 5000 B v HKe cnegyeT npoknagbiBaTh HA PacCTOSIHUN He
mMeHee 150 mm OT ntobbix kabenen ynpaeneHus:, TenedoHHbIX Kabenen n koakcnanbHbIX Kabenen.

e) CunoBble kabenn HanpsbkeHnem Gonee 5000 B crnegyeT npoknadbiBaTb HA PacCTOSIHUN He
mMeHee 300 mm oT ntobbIx ApyrMx kabenen.

f) Kabenu ynpaenenus, TenedoHHble kabenu 1 koakcnarsnbHble kabenu MOXHO NPOKaabiBaTh B
TpaHLwee 6e3 BblAEepKMBAHMSA TOPU3OHTANIBHOTO PACCTOSAHUS MEXAY HAMMW.

13.2.14, BepTukanbHoe paccTosiHne mexay kabensmu:

a) Kabenb He OoOmkeH HakpbiBaTb OPYron kKabernb, NMOCKOMbKY YMNIIOTHEHWE MOXET Bbi3BaTb
noBpexaneHue kabens.

b) BepTtukanbHoe pacctosiHue mexay kabenamm gomkHO BbITb aHaNOrMYHBbIM FOPU30HTaNbHOMY
pPacCTOSHMIO 3a MWCKIIKOYEHMEM TOro, 4To Ans Tex kabenen, Ona KoTopbix He Tpebyetcs
BblAEPXMBAHME TOPU3OHTANbHOIO paccToaHus, Heobxoaumo obecneunTb MUHUMAarbHOE
BepTuUKanoHoe pacctosHne B 60 MMm.
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c) 3asemnsiowme 1 ypaBHOBELLMBAOLLME NPOBOAA AOMKHbI MPOXOANTL NPUGNN3MTENbHO Ha 150
MM BblILLIE CAMOIr0 BEPXHEro YPOBHS kKabenen.

MepeceyeHusn

13.2.15. XoTa Bbllle ObiNM NpUBEAEHbI BepTUKamnbHbIE PACCTOSHUS, He npeanonaraeTcs, 4YTo
HenocpeacTBEHHO 3anoXeHHble kabenu BHYTpM TpaHwewn 6yayT pacnonaraTbCs criosmu. Takoe
pacnonoXeHne MOXeT 3aTpyAHUTb Oyaylmin peMoHT kabenen, pacnonoXeHHbIX BHMU3Y. [MaBHbIM
o6pa3oM BepTMKarnbHbIE PacCTOSHMA NpeaHa3HayYeHbl Ansi cnyvaes, korga kabenu nepecekatoTcs
noAa yrnom. MNpeanoytntensHo, YTobbl yron Takux nepeceyeHuin obin kak MoxHo 6nmxke k 90 °. [ns

obecneveHuns BEPTUKAITIbHOIO PpaCCTOAHUA FJ'Iy6I/1Ha TpaHLen yBelindnBaeTCA, Kak Noka3aHOo Ha puC.
13-8.

[mybuHa nepecexaeMoi TpaHLWew
yBeNUYMBAeTCA AnA obecnedeHMA
BEpPTUKANLHOTD PAccTOAHWA A0
BepxHero kabena

Mepecekaioiiasn TpaHwen KaGens cenau

MocneaosaTensHLR kabans \

MepecexaeMan TpaHILIER \

Puc. 13-8. lNepeceyeHune kabenen

CoeanHeHMe ypaBHOBeLMBAKOLWMX NPOBOAOB

13.2.16. YpaBHOBeLwMBatoLMe NpoBoAA [OOIMKHbI OblTb COeAMHEeHbl Mexay cobol B MecTax
nepeceveHnsa kabenenm wnm kabenenposogoB. Ecnn Hapg kabensmun, kabenenpoBogamu unn
KaHanamm nporoXeHo HEeCKONbKO ypaBHOBELUMBAKOLIMX NPOBOAOB, OHW LOOIMKHbI ObliTb COEAMHEHDI
Mexay cobown B Toukax ¢ MHTepeanom He 6onee 150 m. Ha puc. 13-9 nponnnioctpnpoBaHo cpeacTeo
coeauHeHus Mexay cobon ypaBHOBELLMBAKOLLMX NPOBOAOB.

OK3DTEPMWYECKWE CBAPHbBIE COBAMHEHWS
N YpaeHoBelUMBaKLLWe NpoBoaa

Puc. 13-9. CoeanHeHne ypaBHOBeLUMBAKOLWMNX NPOBOAOB MexXay cobomn
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13.2.17. CoegnHeHne ypaBHOBELLMBAIOLLMX NPOBOAOB MeXay COB0N 1 € 3a3eMNSOLLMM 3N1EKTPOAOM
OOIMKHO BbIMOMHATLCS METOAOM 3K30TEPMUYECKON CBAPKU. BbINOMHEHNE TakMX COEANHEHWUIA AOMKHO
OCYLLECTBNATLCA TONbKO OMbITHLIM MEPCOHANIOM, MOCTOSIHHO BbIMOSHSOLWMM AaHHbIA BUL paboT.
YcTaHOBKM OOMMKHBI COOTBETCTBOBaTL peKOMeHAaLUMsM U3roToBUTENS U CneayowmM TpeboBaHUSM:

a) Co cBapHbIX COeaNHEHUI JOIMKEH ObITb yaaneH BecChb LUnak.

b) Mpn BbINOMHEHUM CBapHbIX COeaAUHEHM Ha 060Mo4YKax OCHOBAHWMM OrHew Bce obnactu
NMOBEPXHOCTU C LIMHKOBbIM NMOKPbLITUEM W 30HbI pacnnasa, kKak BHYTpU, Tak U CHapy>Xun obono4yek
OCHOBaHWI, MNOBPEXOEHHble B MNPOLECcCce 3K30TEPMMYECKON CBapKW, [OMKHbl  OblTb
BOCCTAHOBMEHbI MYTEM MOKPbITUS TakMX 30H XWOKMM COCTaBOM ANS 3MEKTPONUTUYECKOro
LMHKOBaHMA. [MoBEPXHOCTU, Noanexaiume NoKpbITUIO, AOSMKHbLI ObITb NOArOTOBNEHLI, MOCIE Yero
nomkeH ObITb HAHECEH COCTaB B COOTBETCTBUN C pEKOMEHAALMAMMN N3rOTOBUTENS.

c) Becb norpy>kaembiii B 3eMII0 MEAHBLIN 1 CBApPEHHbI MaTepran B MecTax CBapku JOSTKEH ObITb
TWaTenbHO MNOKPbIT GUTYMHOW MaCTUKOW Ha OCHOBE KaMEHHOYrOflbHOW CMOfbl MR ApYyrum
3KBMBANEHTHbLIM MaTepuanoMm Ang npegoTBpalleHns BO3AEWCTBUA Ha  MNOBEPXHOCTb
KOPPO3NOHHOAKTMBHOWM NOYBLI UMK Biaru.

13.2.18. AnbTepHaTUBHbLIM CPEACTBOM COEQUHEHUS YPaBHOBELLMBAIOLLErO NPOBOAA C OCHOBAHMSIMU
OTHEW NN aHKEPHbIMKU CTONBaMM ABRAIOTCA 3aKpennsemMble 6onTaMu HaKOHEYHMKK, 000OpPEHHbIe angd
3TON Uenu.

3anac kabens

13.2.19.Ha «kaxgom KkoHUe kabenbHbIX TpacCc, Ha KaXdonW CTOPOHE BCEX COeOVHEHWHN,
pasgenuTenbHbiX TPaHCOPMAaTopoB, OrHEN N BO BCEX TOYKaX, rae coeanHeHus kabens HaxoasaTtcs
Hag, NOBEPXHOCTLIO 3eMIN, AOSPKEH ObITb OCTaBeH 3anac kabens gnvHon okono 1 m. 3anac kabens
B dhopme NeTnun yknagblBaeTCsl Ha TOM e MMHUMarnbHoW rybuHe, 4To u kabenbHas Tpacca. MeTtnu
OOIDKHbI UMETb U3rnbbl C BHYTPEHHMM pPaguycoM He MeHee ABeHafuaTh 3HauYeHUMN BHELLHEro
OnameTpa kabens. Ecnn kabenb nogHUMaeTcs Hag NOBEPXHOCTbIO 3eMMM, TO Hag MOBEPXHOCTLIO
3eMnn crnefyeTt npedycMoTpeTb AOMOSHUTENbHYK 3anacHyk OfvHy kabens. Bo Bcex mectax
cpawumBaHus kabenen cnegyet npegycMaTpuBatb kKabernbHble netnv 6e3 uM3rmboB B MecTe
coeamHeHns nnn Ha pacctosiHum o 300 MM OT KOHLIOB coeamHeHusi. B mecTax, rge AoSkHbl ObiTb
npedycMoTpEHbl YCIOBUSA AN1s1 NpOBeAeHUs NPOBEPKM MM Ans ByaylumMx Haa3eMHbIX COEANHEHUN,
cnegyet obecneuntb OOCTATOYHLIN 3anac kabenst 4ns Toro, YTobbl ero MOXHO BbIfI0 BbITSIHYTb Kak
MUHUMYM Ha 300 MM Hag MOBEPXHOCTbIO KOHCTPYKUMWM Ansi gocTyna. 9710 TpeboBaHme Takke
NPUMEHSIETCS B TEX Chydasix, Korga nepBuuYHbIN Kabernb npoxoouT Yepes nycTble 00O0nouYKM
OCHOBaHWA, COEANHUTENN N KOHCTPYKLMW 18 OOCTyna, ANs BbINONHEHNs OyayLwmnx coegmuHeHNA nnm
Opyrux uenemn.

OkoHuaTenbHasd 3achbInka

13.2.20. Nocne npoknagku kabensa TpaHLWero cneayeT 3ackinatb CrneaytoLwmmM obpasom:
a) Mpwu 3acbinke B TpaHLLESX HE AOIMKHO BbITb CKOMMEHWI BOAbI.

b) MaTtepunan gnsi 3acbinku, yroXeHHbIM Mexdy kabensmu, cnegyeT xopowo yTpambosarthb.
CnepnyeT BblAEPXMBaTb PACCTOSAHUSI MeXay KabensiMm B ropu3oHTanbHOW M BepTMKanbHOM
NAOCKOCTUN UK B 06ENX NIOCKOCTSIX.

c) lMepBbIi CrOM 3acbiNkM  AOMKEH WUMETb TOMWMHY He MeHee 75 MM npu  3amepe
HeyTpamBOBaHHOMO rpyHTa M JOSMKEH COCTOATb M3 3EMMIN UIK Necka, He COAEPXaLLUMX YacTuubl
anameTpom 6onee 8 mm. TOT cnow He cneayeT yTpaMboBbIBaThb, 3a UCKIMOYEHNEM MaTepuana
Mexay kabenamun Ans COXpaHeHWUs pacCTOsSHMSA Mexay HMMW. YpaBHOBeLUMBaloLMe nposoaa
NPOKNaAblBaOTCS NOBEPX 3TOr0 Cros.

d) Btopoi HeyTpamboBaHHbIN CNOWM AOIMKEH MMETb TONWMHY He MmeHee 120 MM n copepxaTb
YyacTuubl AMameTpoM He 6onee 25 MM. [oBepX 3TOro Crnost MOXET ObITb NPONOXEHA CUrHanNbHas
neHTa.
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e) BTopow 1 nocneaytowiue crou criegyeT TwaTtenbHo yTpamGoBaTh U YNIOTHUTL 0 COCTOSIHUS,
Nno KpaHen Mepe COOTBETCTBYHOLLIETO NPUMbIKAIOLLMM CrosiM 3emnin. [ns Toro 4tobbl 4o6MTbCA
TpebyemMoro ypoBHS YNMOTHEHMS!, MaTepuarn 3acbiNkM MOXXHO COOTBETCTBEHHO YBIaXHUTb UMK
NPOCYLNTb.

f) TpeTun n nocnegytomne cnomv 3acbinkn OMKHbI UMEeTb ToNwuHy He 6onee 200 Mm 1 mMoryT
COCTOSATb M3 BbIHYTOrO FPyHTa UK NPUBE3EHHbIX MaTeEPManoB, KOTOPbIE HE AOMMKHbI coaepXaTb
KaMHeln unu apyrux vyactuy gunametpom 6onee 100 mm.

g) TpaHLLIeFI OOJKHa ObITb MONMHOCTLIO 3acbllaHa, a ypoBeHb yTpaM6OBaHHOVI 3eMInn OOoJnKeH
COOTBETCTBOBATbL YPOBHIO HpMMbIKaPOU.leVI NOBEPXHOCTN, 3a WCKIKYeHnemM cCny4yaeB, Korga
TpaHLwero HeobxoaMmo 3aKpbITb OEpPHOM. B Takom cnydae 3acCbInKy criegyeT npekpatuTb Ha
onpe/:l,eneHHon rny6|/|He, COOTBeTCTByI'OLLl,eIZ BMnay BbIMNOJTHAEMOW OOEPHOBKN. Takke cnenyet
npegycMoTpeTb OOonyCK Ha OCaiky. Becb nuwHuin BbIHyTbIIZ FPYHT cnenyet yoanntb WU
YTUNnN3npoBaTb B COOTBETCTBUU C NiiaHaMN N TEXHNYHECKUMUA Tpe6OBaHVI$IMVI.

h) BocctaHoBneHue. Ecnu 6b1n yoaneH gepH, ero cnegyet 3ameHUTb Kak MOXHO BbicTpee nocrne
3aBepLleHns 3acbinku. Bece 30HbI, NOBpeXAeHHbIE NPU NpOKanbIiBaHWM TPaHLUEN, YKNnagbiBaHUM
rpyHTa, npoknagke kabenen, coopyxeHun MNOAYLWKM M NpoBedeHun apyrnx paboT, crneagyet
BOCCTAHOBMWTbL 40 NepBOHavanbHOro coctosiHus. BocctaHoBuTenbHblE paboTbl AOMKHBI MO Mepe
HEeoOXOOMMOCTM BKIOYATb YKNagky nouBbl, yoobpeHune, W3BECTKOBaHWE, 3aceB TpaBOMW,
OEepHOBaHWe, O03efeHeHne unM MynbympoBaHne. Ecnn TpaHwen npoxogaT 4Yepes 30HbI,
UMEIOLLIME MCKYCCTBEHHOE MOKPbLITUE, Ha 3TUXMNPOXO4ax MOCHe COOTBETCTBYHOLUEN 3acChbInKu
OOJTKHO ObITb BHOBb YCTAHOBIIEHO MCKYCCTBEHHOE MOKPbLITUE, aHaNorM4yHoe nepBoHavarbHOMY.
YpoBeHb BOCCTAHOBMEHHbIX MOKPbITUN LOMMKEH COOTBETCTBOBATb YPOBHIO MEepBOHAYaribHOMO
MOKPbITUS, Ha HUX HE AOMKHO ObiTb HAANMOMOB M OHW LOMKHbI BblOEPXMBATbL HArpy3ku npwm
OBVKEHUWN TPAHCMOPTHbIX cpeacTs 6e3 ocaakm unm o6pas3oBaHUs TPELLMH.

3ne|<Tpomar|-| UTHbIE NOMeXHn

13.2.21. Llenn a3poapoMHbIX OrHe MOryT reHepupoBaTb YpPe3MepPHbIE 3NEKTPOMAarHUTHbIE NMOMEXM
(3MI1), koTopble CNOCOGHbI HapywWuTb QYHKUMOHMPOBAHNE HEKOTOPLIX KPUTUYECKN BaXKHbIX
a9pOHaBUraLMOHHBLIX CUCTEM alpornopTa, Takmx kak obopyaosaHve RVR, cuctembl HaBedeHus no
rnuccage, KypcoBble pagnomasikvm u T. 4. Hekotopble CCR ABNSAOTCS BEPOATHLIMU MCTOUYHUKaMy DM
n3-3a NPUCYLLUMX MM IKCNNyaTauMOHHbIX XapakTepuctuk. Cneayowme Mepbl NPeaoCTOPOXKHOCTU
MOTYT MOMOYb YMeHbLINTE OMIT n/unu nx HeraTMeHoe BNUsiHME Ha obopyaoBaHWe aspornopTa:

a) He npoknagbiBante kabenu Lenern aspogpOMHbIX OrHeN B OAHOM KabenenpoBoge, kabenbHoM
KaHane unu kabenbHoN KaHanu3auum BMecTe ¢ kabensammn ynpaBneHus 1 CBs3u.

b) He npoknagbiBante kabenwn uenen aspOApPOMHbIX OFHEW Takum ob6pa3om, 4TOObl OHM
nepecekanucbh ¢ kabenamu ynpasneHus W/unm cesau.

c) B HekoTOpbIXx cnydasix Ha Bbixoge cTabunusatopa MOryT ycTaHaBnMBaTbCHA UbTPbI
noaaBfieHNst TAPMOHUK AN YMeHbLleHns nanydeHna OMI. Takne unbTpbl NOCTaABNSATCSA
HEKOTOPbIMU U3rOTOBUTENAMMU CTabUNN3aTOPOB.

d) 3asemnanTe pesepBHbie kabenu ynpaBreHnsa 1 CBs3MN.

e) YBegoMnamte W3roToBUTENEN, MNPOEKTUPOBLUMKOB, WHXEHEPOB W T. [O. OTHOCUTENBHO
CYLLIECTBYIOLLEro HaBUraumMoHHOro 060pyaAoBaHUS U NOTEHUMarbHbIX NOMEX.

f) Tpebynte obecneyeHnss INEKTPOMArHUTHOM  COBMECTMMOCTM  MeXZy HOBbIM W
cywecTBylowuMm  0obopyaoBaHMEM  MpPU  COCTaBMEHUW  MPOEKTHbIX  KOHTpakToB.  [Ons
NOATBEPXKAEHNST  COBMECTUMOCTM  MOXET noTpeboBaTbCA  NPOBEAEHME  NMPUEMOYHbIX
SKCMIyaTauMOHHBIX UCTIbITAHWIA.

Mpoknagka kabensa kKabeneyknaguMkom

13.2.22.B HeKOoTOpbIX YCNOBMSIX BO3MOXHA Mpoknagka kKabeneh C  MCNONb30BaHWEM
kabeneyknagymka. OTOT MeTOA MPOKMNagKM [OMyCKaeTCs TONbKO B MECTHOCTSIX ¢ npeobragaHvem
necyaHoro rpyHta 6e3 kamHewn M HaHOCHbIX Mopof, KOTOpble MOryT mpouapanaTb WM nopesaTb
nsonsaumio kabens. Kabeneyknagyvk nomelLaet kabenu Ha rnybuHy He meHee 450 MM HUXe YpOBHSA
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rpyHTa Ha TeppuTopumn aspoppoma. Kabenb cnegyet BpyyHylo pasmoTatb ¢ GapabaHa, Tak Kak
OBWKeHe kabeneyknagyvka TakoBo, YTO pa3MoTKa kabensi ¢ 6apabaHa BbI3blBAETCA HE YKITOHOM
3eMnn. B HekoTopbIX yCroBusX npu MoMowmM Kaberneyknagumka BO3MOXHA MNpokragka rmbkoro
kabenbHOro kaHana unn NonNnaTUNeHoBoro Tpyéonposoaa.

CpawmBaHue

13.2.23. Bugbl coegnHeHwui, nokasaHHble B MfnaHaX, AOMKHbl OCYLLECTBMASATLCS  OMbITHLIM
nepcoHanoMm, MOCTOSIHHO BbIMOSHSALWMM AaHHbIA BUA paboT, B COOTBETCTBUWM CO CriedyHoLLMMM
TpeboBaHUAMMU:

a) Jlumbie coeduHeHusi. Takve coeanHeHUs1 crnedyeT BbINOMHATL C  UCMOSNb30BaAHUEM
0BXMMHBIX coeanHUTENen Ans cpawmBsaHna npoesoaoB. Heobxoanmo cobpatb popmbl, a 3aTemM
cMewaTb M 3annTb KOMMNayHAHbIA MaTtepuan B COOTBETCTBUM C YKa3aHUAMMU U3rOTOBUTENS U
TpeboBaHMSAMKN NHXEHepPa.

b) CoeduHsiemMble Ha mecme pa3beMHble coeduHeHusi. COopka TakMx COeAMHEHUN OO0MMKHA
OCYLLIECTBNATLCA B COOTBETCTBUM C YyKasaHuaMu wusrotosutens. CoeauHeHWe npoBOAOB
BbINOSIHAETCA NyTEM UX HEMOCPELCTBEHHOM BCTABKM B COMnpsiraemMble pa3beMbl. Bo Bcex cnyyasax
MECTO COMPSPKEHUS pPa3beEMOB [OOIMKHO ObiTb OOMOTAHO Kak MWHMMYM OAHWMM  CIrOem
N30NSAUMOHHON INEeHTbl M3 HaTypanbHOW MWW CUHTETMYECKOM pPEe3uHbl M OAHMM  Croem
NnacTMaccoBOW U3OMALUMOHHOW NEHTbI C NEPEKPbITUEM CIIOEB HAMOMOBMHY; OOMOTKa AOMKHa
oxBaTblBaTb He MeHee 37 MM C KaXXa0oW CTOPOHbI COMPSPKEHUSI.

C) PazbeMHble coeduHeHuUsi 3ae00cKo20 siumbsi. CoeavHeHMe MNPOBOAOB BbINOMHAETCA
nyTemM WX HENOCPEACTBEHHOW BCTaBKM B comMpsiraemble pasbembl. Bo Bcex cnydasx mecto
COMpsKEHNs1 pa3beMoB AOSMKHO OblTb OOMOTAHO Kak MMHUMYM OOHMM CIOEM W3O0SSALMOHHOMN
NEeHTbl M3 HaTypanbHOW WM CUHTETMYECKOW PE3UHbl M OO4HMM CIOEM MfacTMaCCOBOW
N30MSIUMOHHOM NEHThLI C NEepPEeKpPbITUEM CIIOEB HAMOSI0BMHY; OOMOTKa OOSMKHA OXBaTbiBaTb He
MeHee 37 MM C KaXXO0W CTOPOHbI CONPSHKEHUS.

d) CpawjueaHue ¢ nNpuMeHeHUeM U3O0/IIUUOHHOU JZIeHMbl UJIU MmepMoycaXKuearouw,uxcs
mpy6ok. CpaljuBaHve ¢ NpMMEHEHEM U30MNALMOHHOM NEeHTbI paccmaTpuBaeTcs B rnaee 14.

13.3.YcTpoicTBo KabGenbHoOW KaHanu3auuu/kabenenposoaa (6e3 6eTOHHOM 0GAULOBKM UK
Cc 6eTOHHOW 06GNNLIOBKOW)

Bbi6op mapLupyToB

13.3.1. MapuwpyTbl kabenbHOM KaHanu3aummn BbiIbMpatoTCa C y4eTOM MaKCMMarbHOW rMOKOCTM npu
MWHMMasbHbBIX 3aTpaTax U ¢ pe3epBoM AN Oyaywmx 3gaHuin n gpyrmx coopyxenui. B mectax, roe
MOXET BO3HWKHYTb HEOOXOOAMMOCTb B MPOKNAAKe NMHUMA CBA3W BAONb JIMHUIA SNEKTPOCHAbXeHMs,
cnenyeT NpedyCcMOTPETb ABE U30NMPOBaHHbIE CUCTEMbI C OTAENbHLIMW CMOTPOBBIMM Konoguamu. Mo
BO3MOXHOCTM kabenbHas KaHanu3auusi OOfbKHa NpOKMagblBaTbCsl B OAHOW U TOW e GETOHHOM
obornouyke. KabenbHas kaHanmM3auust ONs SreKkTpuveckux kabenen mn kabenen CBsA3M OOMMKHA
pacnonaratbCs BganuM OT NoObIX APYrMX MNOA3EMHbIX KOMMYHMKAUMA, B OCOBEHHOCTM OT
BOOOMPOBOAOB M NaponpoOBOAOB BbICOKON TEMNEpPaTypbl.

MaTtepuanbl gns kabenbHOW KaHanuM3auum

13.3.2. K npvemnembiM cTaHgapTHbIM MaTepuanam Ans KabenbHOW KaHanm3auuMm OTHOCATCS
BOJIOKOHHbIe MaTepuanbl, kepamuka U nnactMmacca. [nactmaccoBble kaHarnbl U kabenenposBoabl
[AOIDKHbI OblTb M3rOTOBMEHbI U3 MONU3TUIIEHA, MOCKOSIbKY OH HE COAEPXXMT ranoreHoB U No3Tomy
6onee akonornyecku 6esonaceH. XKecTkue ctanbHble kabenenpoBoabl TaKKe MOryT NPOKIaAbiBaTLCS
HWKE YPOBHSI 3eMiM U Npu HeoBXoAMMOCTM [OMKHbI OCHALLATLCA HAHOCMMbIM Ha MeECTe WIu
3aBOACKMM MOKPLITUEM.
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ﬂuameTp KabenbHbIX KAHANoB

13.3.3. KabenenpoBoabl B kabenbHOM kaHanM3aumm SOMKHbI UMETb BHYTPEHHWUIA AMaMETP HE MeHee
10 cm, 3a UCKIOYEHNEM KaHanoB AN IMHWIN CBA3M, Ast KOTOPbIX OMYCTUM MUHUMarbHbIA AnameTp
B 7,5 cm.

YcTaHOBKa KabenbHOM KaHanu3auum 6e3 6eTOHHOW 00NULIOBKU

13.3.4. TpaHwen Ans NpoKnaakn 0gHOKaHamNbHbIX KaHaNM3auui OMMKHbI UMEThb LWNPKHY OT 150 Mm
0o 300 mm, a TpaHwes ans AByx unu 6onee kaHanoB, NPoKNaabiBaeMbIX HA O4HOM YPOBHE, A0KHa
ObITb MponopuuoHanbHO wWwupe. [HO TpaHwen ana kabenbHbiX KaHanusauum 6e3 GeTOHHOW
00nMUOBKA OOMKHO TOYHO COOTBETCTBOBATb YPOBHIO MOBEPXHOCTM 3emnu, 4Tobbl obecneunTb
paBHOMEPHYIO MOAAEPXKKY KabenbHOW KaHanmsauuu BOOMb BCeW ee ANuHbl. Ha AHO TpaHwen B
KayecTBe NogyLlkv Ans kabenbHOM KaHanmMsaummn criegyeT YroXWUTb CroM XOPOLLO pasMeSib4EHHOro
rPYHTOBOIro MaTtepuana, UMetolero TOmMwmMHy He MeHee 75 mm (6e3 ytpambosku). Matepuan
NOAYLWKA [OIDKEH COCTOATb W3 CYXOro rpyHTa, necka unu Opyrux XOopowo pasmerbYeHHbIX
MaTepuanoB M He OOMMKEH cogepXaTb YacTuubl guameTpom 6onee 6 mm. Matepuan ns nogyLiku
cnegyeTr yTtpamboBaTb OO0 NNOTHOrO coctosnus. Ecnv gBa wnm Gonee kabenbHbIX KaHanos
NPOKaabiBaOTCA B O4HON 1 TOW e TpaHLwee 6e3 6eToHHOM 00nMLIOBKX, UX CriegyeT pacnonaratb Ha
paccTosiHMM He MeHee 75 MM apyr OT gpyra (3amep nNpov3BOAUTCA MeXOY BHELLHUMW CTEHKaMu) B
rOpM30oHTasbHOM MNAOCKOCTM NN HE MEHee 75 MM Apyr OT Apyra B BepTUKanbHOM NnockocTu. XKecTkme
CTarnbHbIE M TONICTOCTEHHbIE KabenenpoBoabl MOIYT HEMOCPEACTBEHHO YKaabliBaThCs B 3eMito. Bee
ocTanbHble KabenenpoBoabl AOMKHbI MMeTb 06nmLoBKy (puc. 13-10).

YcTtaHOBKa KabenbHOW KaHanu3auum ¢ 6eTOHHOW 06GNULLOBKOMN

13.3.5. Bce kabenbHble kaHanbl, MMeloLme 6eTOHHY 0BNNLOBKY, LOMKHBI pacnoiaratbCa Ha crioe
©eToHa TonwmHon He MeHee 75 mMm. Ecnin B GeToHe npoknagbiBaloTca ABa unm bonee kabenbHbIX
KaHana, X crnegyeT pacnofaraTb Ha pacCcTosHMM He MeHee 75 MM gpyr OT gpyra (3amep
Npon3BOOUTCA MEXAY BHELWHMMWU CTeHkamu). Mo Mepe yKnagku KaHana BOKPYr M CBEpXY Hero
OopraHmsyeTcsa crio GeToHa TOMWMHOW He MeHee 75 MM. Paclumpsiolimecsa KOHUpbl KaHasnoB mnm
COUSIEHEHUN OOIMKHbI 3a4enbliBaTbCsl BAPUTBLIK C OETOHHBIM KOXYXOM MW BHYTPEHHUMMW CTEHKaMu
CMOTPOBbIX KOSIOALEB WM CMOTPOBBLIX OKOH. [nsi obecnevyeHns oaMHaAKOBOrO PacCTOsIHUS MeXay
KaHanamu cnegyeT UCnonb3oBaTh COEQUMHUTENBbHbLIE PACNOPKU B TOUKaX C MHTepBanom He bornee 1,5
M. MecTa coeguHeHWI B COCEQHUX KaHanax AOSMKHbl HAXOAUTBLCS Ha PacCTosiHUKM He meHee 600 mMm
OpYyr OT Apyra 1 AofMKHbl ObITb IMAPOM30NMpPOoBaHbl 40 3anMBkM 6eToHOM. He criegyeT npoknaabiBaTb
KaHarbl, UMeloLLmne NoBpexaeHHble coeanHeHns. KabenbHas kaHanusaumsa ¢ 6e TOHHON 06nMLIOBKON
UM XKEeCTKMA cTanbHOM KkabenenpoBoL [MOIPKHbl MNPoKiadbiBaTbCsl Takum o6pas3om, 4YTOObI
NOBEPXHOCTbL BETOHHOM 0B0MOYKN UMK CTanbHOM TPYDObl HAxoaunacbk Ha paccToAHMM He meHee 450
MM HWKE YKPEnsieHHOro MOACTUNAIOLWLEro crosi nofd aBTOMOOMIbHBIMW OOpPOramMu, >Kene3HbIMn
poporamu, BIMM, PO, opyrumm 3oHaMm ¢ UICKyCCTBEHHbBIM MOKPbITUEM U KaHaBaMn 1 He MeHee 450 Mm
HWKEe YPOBHA OnaroyCTpoeHHOro rpyHTa B [ApyrX MecTax. YpaBHOBeLUMBaloliMe npoBoaa
npedycMaTpuBaroTCca rno mepe Heob6xoanmocTu.

KabenbHasa kaHanusauus n rubkmne Tpyoonposoabl

13.3.6. [Mpu npoknaake kabenern B kabenbHOW KaHanNM3aUMn OHW OOMMKHbI ObiTb 0ObeauHEHbI, Kak
nokasaHo Ha puc. 13-11. mbkmn kaHan (TpyOonpoBOA) HEMOCPEACTBEHHO 3aKragblBaeTcsi B
TpaHLLEID, Kak NokasaHo Ha puc. 13-10.
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YpOBEHb IPYHTA
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CurHanbHas neqTa
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MecouHas nogywka v 3acoinka ¢
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PaSMepr AaHkl B MUNNUMETPax
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Puc. 13-10. KabenbHbIN kaHan/kabenenpoBoa 6e3 6eTOHHON OGNULIOBKU

YpOBEHL NOACTHNAMLIETO CNOR UAKM BNAaroyCTPOEHHOID rPyHTa

Baton

Kabenenposog
h""‘-\-\_

100 OO

A

150 - 200 50

v |<5{')'| v k>

|

<

Cunoear rpynna Tpynna cerau

(a) 75 MM cHNOBLIX Kabenei W kabened cBA3KM HanpAxeHueM fo 600 B.
150 MM Ona cunoBblx kabeneil v kabenei CBA3N HanpsAXeHWeM Boille 600 B.
(b} 450 MM HWXE OHWLLA NOACTANADLLETD CNOBA UMK YKPEnNeHHom
noeacTHnaowWwero cnoa nog BAM, PO, neppoHami MNM OpyTUMKA 30HaMK C
MCKYCCTBEHHBIM NOKPLITMEM M HE MeHee 450 MM HIBHE YPOBHA
450 mm (b) BRAroyCTPOEHHOTO TPYHTA B 30HaX 683 MCKYCCTBEHHOTO NOKPLITHA.

: -« YpasHoBElLMBADWMA(Me) npoBoa(a)

Paamepkl AaHel B MUNTMMETPaX

Puc. 13-11. KabenbHas kKaHanusauusa ¢ 6eTOHHOW 0ONULOBKOM
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3asemnsiowme BTYNKU

13.3.7. B mecTtax, roe XecTkui cTanbHOM kabenenpoBog BXOAUT B CMOTPOBOWM Konodeul, vnm
CMOTPOBOE OKHO MM BbIXOOUT M3 HUX, ANs BCeX kabenenpoBogoB crneayeT npegycMmatpuBaTb
3a3eMnNsoLLne BTYIKK.

YcTponcTBO KabenbHOM KaHanuM3auumn

13.3.8. [Ansa nydwero paccevBaHus Tenna crneayeT pacnonaraTb kabenbHble kaHanbl napamu no
LUMpWHe nnu no BbicoTe. COOTBETCTBEHHO, kKabenbHasi kKaHanM3aums MOXeT BKIO4YaTb HECKONBbKO nap
KaHanoB, pacrofoXeHHbIX MO LUMpUHE MNKn BbicoTe. (BTO MOXET OKa3aTbCsi HEBO3MOXHbLIM NP
Hanu4umn GonbLLOro KonmyecTBa kaHanoB). BepTukanbHoe pacnonoxeHue nap kabenenpoBoaos AaeT
BO3MOXXHOCTb flerye BBOAMTbL kabenu B CMOTPOBOM KOModel, OAHako MOXEeT OblTb 3KOHOMMUYECKMU
MeHee BbIroHO, YEM ropM30oHTanbHOE pacnosioXkeHve nap kabenenpoBodoB.

13.3.9. [peHax. Bce kabenbHble KaHanbl OOMKHbI NPOKMaAbIBaTbCA TakMmM 06pa3oM, YTOObI OHM
UMENM HaKoH K CMOTPOBLIM OKHaM, CMOTPOBbLIM KofoguamM M KoHLaM KaHanos Anis obecneveHus
OpeHaxa. YKNOoHbl cnegyeT BbloepuBaTbh U3 pacyeTta no kpamHen mepe 2,5 mMm Ha meTp. Ecnn
NPaKTU4ECKM HEBO3MOXHO BblAepXaTb YKNOH B O4HY CTOPOHY MO BCeW Tpacce Npoknagku kabenbHom
KaHanuMsauuun, kaHanbl MOTyT UMETb HaKMOH OT LEeHTpa B 00OOMX HanpaBfeHMsIX K CMOTPOBLIM
Konoguam, CMOTPOBbLIM OKHaM W KOHLAM KaHarnoB. B mecTtax, rge MoxeT ckannmBaTbCa BoAa, He
cnegyeT OpraHn30BbIBaTh KapMaHbl UK YIIOBUTENN.

MpoBoa AnsA npoTArMBaHusA

13.3.10.B kaxgom nyctom kabenbHOM kaHane criegyeT npedycMaTpvBaTbh MOKPbITbIN MeAbo
CTanbHOW NPOBOA CEYEHNEM HE MeHee 5 MM? Ans NpoTarnBaHus kabenen. B kayecTee anbTepHaTUBSI
MOXET NUCNONb30BaTLCA NOSIMMPONUIIEHOBLIN TPOC, KOTOPBIN HE CTHUET U HE NMOKPOETCS NIECEHBI0 BO
BNa)XHOM KaHane/obonoyke OCHOBaHMS/CMOTPOBbLIX Konoauax. OTKpbITble KOHUbl CBOOOAHLIX
KabenbHbIX KaHaNoOB OOMKHbI UMETb CbEMHbIE 3arfyLUKN C KOHMYECKOM pe3bbon. 3arnyluka omKHa
HaOeXHO 3aKpbiBaTb NPOBOA ANS NPOTArMBaHuUS.

Pe3epBHble BO3MOXHOCTU

13.3.11. [1Insa Bcex HOBbIX NOA3EMHbIX CUCTEM crneayeT npegycMaTpmBaTb AOCTAaTOMHOE KONMYECTBO
kabenbHbIX KaHanoB AN NraHMpPyeMbIX YCTAHOBOK, MEPCNEKTUBHOMO pPacLUMPEHMS, NMITHOC MUHUMYM
25 % pe3epBHbIX KaHaNoB.

Mmbkue TpybonpoBoabl

13.3.12. Vcnonb3oBatb Mbkne TpybONpPOBOAbI AOMYCTUMO TOMbKO MNPWU  HEnocpeacTBEHHOM
3aroXeHnn B 3eMM0 U AN KOPOTKMX KabenbHbIX Tpacc. B kabenbHbIx kaHanu3auusix ¢ 6eTOHHOW
obnMuUoBKOM  criedyeT  WUCMOmnb3oBaTh KecTkMe kabenenpoBodbl B CBS3W C  TPYAHOCTbIO
npefoTBpalleHnss cMelleHuss rmbkoro TpybonpoBoga Ha aTane 3anvMBkuM GeToHa UM NepBUYHOM
3acbinki. Kpome TOro, npy ncnosb3oBaHum rmbkmx Tpyb6onpoBOAOB MOFYT BO3HUKHYTb TPYAHOCTU C
npoTsrmBaHueM kabensi, Tak kak NpoBoA Ansi NMPOTArMBaHUS MOXET Bpe3aTbCsi B OTHOCUTENbHO
Msirkue cTeHku Tpybonposoga. CriegyeT ncnonb3oBaTh NOAXOAAWMIA KOMMNAYHAHbLIN MaTepuan ans
NpoTArMBaHUS.

Mpoknagka ypaBHOBeLUMBaKOLLEro NpoBoAa Haa HeCKONbLKMMU KabenenpoBogamm 1
KabenbHbIMK KaHanM3auMamm

13.3.13. YpaBHOBeWwMBatOWME  MNPOBOAA  MOrYyT  YCTaHaBNMMBaTbCA  Had  HECKONbKMMMU
kabenenpoeogamu/ KabenbHbIMW  KaHaNM3auMsMK, COOEpXalumn  Kabenu  aspoapOMHbIX
CBETOTEXHUYECKUX CEeTel, AN CO34aHUs MOFIHOM KOHWYECKOWM 30Hbl 3aluTbl Kabenen oT MOJSTHUN.
3awmTa kabernbHbIX KaHanMsauun onpegensieTcd Ha ocHoBe obLlero aHannsa OMC xapakTepucTuk
3eMIn 1 YpOBHEN rPO30BOM aKTMBHOCTU Ha obbekTe (CM. rnaBy 4 HacToswero AokymeHTa). Ecnu
HECKONbKO KabenenpoBogoB w/mnun KabemnbHbIX KaHanuM3auuin C aspoApOMHbIMM - Kabensamm
npoknaabiBaeTca B O4HOM TPaHLUEee, YMCIO U MECTOMNOSIOXKEHNE YPaBHOBELLMBAIOLLMX NPOBOAOB Hag,
kabenenpoBogamMu OOMKHO ObITb J0CTaTouHbIM  And obecneyvyeHns MNOMHOM 30Hbl  3aLuThl,
pacnpocTpaHstoLencsa Ha 45 ° ¢ Kaxxaon CTOpOHbI BepTukanu (puc. 13-12).
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Puc. 13-12. YpaBHOBelwuMBaKLWMe NpoBOga Hag HECKONIbKUMU KabGenbHbIMU KaHanamm
3awmTa BTOPMYHOro oTBOAA

13.3.14, Kak npaBuno, BTOPUYHBIA OTBOA NPOKNaAbiBaeTCa Yepes paspyLuaembli puTuHr. B mecTtax,
roe BTOPMYHBIA OTBOA OKa3blBAETCS OTKPbITbIM, OH MOXET ObiTb 3alyMLeH NocCpencTBOM rMOKOM
KabenbHon 060SIOYKN OT KOXYXa UMK YCTaHOBIIEHHOIO HEMOCPEACTBEHHO B 3eMsie TpaHcopmaTtopa

AGL go apmaTypsbl OrHs1.
13.4.CmoTpoBbIe Konogua U CMOTPOBbIe OKHA

13.4.1. [Mpu BbIGOpE CMOTPOBLIX KOMOALEB, NOKa3aHHbIX Ha puc. 13-13, 1 CMOTPOBLIX OKOH cneayeT
yunTbIBaTb criegytowme akTtopbl: KONMMYECTBO, HanpaBfieHWe M PacrofioXXeHWe HUTOK KabernbHoN
KaHanu3auun; pasmMelleHne kabenbHbIX AepxaTenew; MeTodbl OpeHaxa; Hanuune mecta ang
npoBegeHus pabot (B ocobeHHOCTN ecnn 06opyaoBaHNe yCcTaHaBNMBaTbCS B CMOTPOBbLIX KONoguax);
a TaKke pasmep NpoemoB, Tpebyemblx A1 YCTAaHOBKN U AEMOHTaxa 060pyA0BaHus.

| — YpoBeHe rpyHTa
=/ ] =
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Puc. 13-13. CmoTpoBou konogeu
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13.4.2. CwmoTpoBble Konoubl UNM CMOTPOBbIE OKHA criegyeT pacronarate Tam, rge Tpebyetca
obecneuntb COEOUHEHME WU CcpaluMBaHME W A€ OHWM He MOoBpesdaAT Apyrne UHXeHepHble
KOMMyHMKaumm. PacctosiHue mexgy CMOTPOBbLIMW KOnoguamMu He AOrmkHO npesbiwatb 200 M Ha
NPsIMONMHEHbIX y4acTkax u 100 M Ha 3akpyrneHusix kabenbHon kaHannsauun. Npn HeobxoanmocTu
paccTosiHMe Mexay konoguamu cneayet YMEHbLUUTb C LEeNbl NpefoTBpalleHus MoBpeXaeHus
kabens B npoLecce ero npoTsarMeBaHusi. B npouecce npoknagkM HaTskeHne kabens OOMKHO ObiTb
OrpaHN4YeHo BENMYNHON, MPU KOTOPON n3onaums kabensa He OyaeT HapyleHa n He GyaeT noBpexaeH

PacnonoxeHue

cam kabenb (cm. Tabnuuy 13-1).

Tabnuua 13-1. MakcumanbHO gonycTUMOE HaTAXXKeHMe HeOPOHMPOBaAHHOrO Kabens npu
MCNOoNb30BaHUM AUHAMOMETpa Unu Tpoca

Kabens HamsaxeHue (k2) HAuamemp mpoca (Mu)
2-1n &4 mm’ can 125 4,8 /6
3-1n 8.4 mm’cnn 165 6.4 /6 48711
4 - 1n 8.4 mm’ cin 250 84T
2 —1n 13,3 MM® MH 190 6.4 /6 4871
311 13,3 MM* MH 285 8,0 X/6 84T
4 — 11 13,3 MM* MH 380 9.6 /6 480
1-2n8.4 M° MH 140 6.4 X0
1-3n 8.4 M MH 180 6.4 /6
1—4n 8.4 MM® MH 265 640
1-2n13,3 MM” MH 220 6.4 /6 4871
1-3n13,3 MM MH 310 8.0 x/6
1-4n13,3 MM* MH 400 9.6 x/6 80T 480
1-6n 3,3 M MH 140 6.4 /6
1-12n 3,3 MM* MH 285 8.0 x/6 6,411
1 - 12nap 0,6 mM* 105 4,8 /6
1 - 25nap 0,6 MM* 245 641
1 —50nap 0.6 MM 480 11,5 X/6 48H
1 - 100nap 0,6 MM’ 12,00 800
N — NPOBOOHKUEK CNN — CAMQWHOM MH — MHOTOXMIEHBIA nap — napa
X6 — xnon4aTobyMaxkHaA HUTb M — neHbKa Il — naKpoH H — HelnoH

Mpumeyarue. MakcuManbHele 3HAYEHUS HaMAXeHua ana kabenell, He ykasaHHeIX 8 OanHol mabnuue,
OOMMKHL! BbIMb NOMYHEHE! O U320MOsUmens Kaoens.
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Wnendbi

13.4.3. Xopowen npaktukon senseTca obecneyeHve OBYX wunvM Gonee cBOGOAHLIX LWNENdOB
(kopoTkne oTpe3kn KabernbHbIX KaHanoB, Bedylime OT CMOTPOBOro KoroAua) Anst Toro, Y4tobbl He
noBpeanTb CTEHKM CMOTPOBOFO Korodua npv npoBedeHun pacluvperus B Oyayuiem. Lnendobl
AOMKHbI ObITb 3arnyLeHbl C 060MX KOHLIOB.

ApmaTypa

13.4.4. Cnepyet BblbMpaTb apmaTypy, NOOXOOALLY ANs YyCTaHaBnuMBaeMon cuctembl. Ecnu
kabenbHble KaHanbl 060pyAOBaHbl PaACLUMPSIOLLMMUCS KOHLAMW, 3aluTHbIe 000MNoYkM KabenbHbIX
KaHanoB Heo6XxoanMbl TOMNbLKO ANA 3aLUUThI Kabenen B MeTanmM4eckon onneTke.

TAroBble KPOHLUTENHbI

13.4.5. TAroBble KPOHLWITEWHbI NpeacTaBnsloT cobor meTannuyeckne ckobbl unn copmMoBaHHbIE
nepeknaguHbl, BMOHTUPOBAHHbIE B CTEHKM CMOTPOBOrO KOMoOAUA, KOTOpble CryXaT B KayecTBe
OMNOPHbIX TOYEK A1 BTArMBaHMSA kabens. TAaroBble KpOHLWTEHbI OMKHbI OblTb 4OCTATOYHO NPOYHBIMUA
OIS BblOEPXXMBAHWS HArpy3Kk1, B ABa pasa NpeBbillatoLLen NiaHmpyemyto.

[ByXCceKUNOHHblIe CMOTPOBbIE KONoAubl

13.4.6. [IByXCEKUMOHHbIE CMOTPOBbIE KOMNOALbI CreayeT MCrnonb3oBaTb Ansa  obecneveHuns
pasnenuTenbHbIX PacCTOsIHAN MexXay LensMu B Tex criydasix, Korga JIMHUKM 3neKTpocHabXeHnst u
CBSI3U MPOKNaablBaloTCs B OAHOM KabGernbHOM kaHame Mnn Anst HUX, UCMoNb3yeTcsl OOUH U TOT e
CMOTPOBOW KONOAELL.

3asemneHue

13.4.7. CmoTpoBOI konogew, cHabxaeTcsl 3a3eMiieHMeEM AN BCceX MeTannmMyeckmx Yyacten, B TOM
yncne kabenbHbIX AepXaTenen M KPbILWKA KA, NOACOeAUHEHHBIM K BHELUHEMY 3a3eMIisoLeMy
anekTpoay. Bokpyr cMoTpoBoro konogua MoxeT OblTb YCTAHOBMEHO YeTbIPpe COEAUHEHHBIX MEXAY
cobon 3asemnsaoWMX anektpoga (N0 O4HOMY Ha KaXXOOM Yrily) B COOTBETCTBMM C MECTHbIMU
npasunamm.

13.5.Mpoknagka noaseMHbIX Kabenen B kKaHanax
MNoprotoBka KaGenbHbIX KAHANOB

13.5.1. [locne 3aBeplleHUss YCTaHOBKN KabenbHOM KaHanm3auum OCYLLECTBISIETCSl NpoKnagka
kabenen nytem BTAMMBaHUA WM MpoTackMBaHus B KabenbHble kaHanbl. KaHan, B KOTOPOM
NpoTSArMBatoTCs kabenu, OomMkeH ObiTb OTKPbITbIM, CMMOWHBIM M cBOGOAHBIM OT Mycopa. Kabenb
cnegyeT NpoTArmBaTb Takum obpas3om, YTOObl He AornyckaTb BPEOQHOro pacTshKeHMs1 NMPOBOOHUKA,
HapyLIEeHMS N30MSIUMM U NMOBPEXOEHNSA BHELLHEN 3almnTHOM 06onovku. NMepen NpOTSKKOWM KOHLbI
BCeX kabenen cnegyeT NOTHO 0OEepHYTb BAroM3onMpyoLEN NIEHTON U OCTaBUTb MX B TaKOM Buae
00 MOMEHTa coeauHeHusa kabenewn. Ecnn B kabenbHOM KaHane wmnm kabenenpoBoge AOSMKHO
NpoKaabiBaTbCS HECKOSbKO kabernen, Bce kabenu npoknagpiBaloTcs 0gHOBPEMEHHO. CPOCTKM MUnn
coeanHeHNs kabernen HU NPu Kaknx YCIoBUSIX HE OOJDKHbI pa3MellaTbesi B KabenbHOM kaHarne unm
kabenenposoge.

MpoTarnBaHue kabenen B KabenbHbIX KaHanax

13.5.2. MemoO npomsicueaHusi. Kabenn, npeaHasHayeHHble Ansi NpoKnaabiBaHus B kabenbHOM
KaHane, cnegyeT NpoTsarmBaTb C MOMOLLBIO Nebefkn C MexaHN4ecknm npnuBogom nmbo BpyyHyto. Mpu
NpOTArMBaHUN crnegyeT MCNonb3oBaTb COOTBETCTBYHOLLEE KONMYECTBO KOMMAyHOHOro marepuana,
npegHasHadYeHHoro Ans npotarmBaHusa kabens. He crnegyeT wvcnonb3oBaTb HeddTAHOE Macho.
[MoBepxHOCTb ONNeTkn Unn pybdallkn kabens He gorkHa ObITb NoBpeXaeHa Ha rnyouHy 6onee 1/10
ee nepBoHavanbHOM TonwuHbl. Kabenb He gomkeH ObiTb cnntoweHHbiM 6onee yem Ha 1/10 ero
BHELWIHEro amameTtpa. MakcumarnbHble 3HA4YeHWst HaTshKEHUs NMpyu NpoTArMBaHMM kabend ans
TPagMUMOHHO UCMONb3yeMblX kabenen npuseneHsl B Tabnuue 13-1. MNpegensl, yka3aHHbIe B 3TON
Tabnuue, He 3anpeLatoT UCMNOoNb30BaHME OIS NPOTArMBaHUS CTanbHbIX UIM NMPOBOJIOYHBLIX TPOCOB.
Ecnn ona namepeHus COOTBETCTBYHOLLENO HATSHXKEHUSI NMPOTArMBaeMoro kabensi He NpUMEHSATCS
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ONHaMOMETPbI, crnengyet WUCNofib3oBaTb XIyT TPOCOB MNpuemMiemMoro pasmepa, KOTOprIZ 6yneT
orpaHn4nBaTb HaTAXEeHWUe Mpu npoTArmBaHMM OO0 BEJIMYUH, YKa3aHHbIX B T86J'II/IL|,e 13-1. JltoGas
KOM6I/IHaLI,I/19| rpynnbl Ka6ene17|, npoTAarmBaemMblX B kabenbHOM KaHane, He OOJIXXHa npeBblllaTb
cymmapHon BEJTMYNHbI MaKCMMaribHO O0MyCTUMbIX 3HAYEHNN HATSXKEHNS KaxKaoro kabens nntoc 15
%.

13.5.3. [QnuHa npomsixku. [INns yMeHbLUEHNS KONMYECTBa CpalLMBaHWii B kKabenbHble KaHarbl 3a
OOVH pa3 crieyeT NpoTArMBaTh MakCMMarnbHO ANMHHbIE OTPe3ku kabens. Ecnu He ykasaHbl opyrue
TpeboBaHNs, CMOTPOBLIE KOMOALbI U CMOTPOBbLIE OKHA AOIMKHbI pacnonaraTbCs Kak MOXHO Aanblue
Apyr OT gpyra C y4eToMm Tuna npoTsArMBaemoro kabGens, HO HU NpU Kakux obcTosiTenbcTBax
paccTosiHue MeXay CMOTPOBbLIMU KONoALAMU U CMOTPOBLIMI OKHaMU He A0IMKHO npeBbilwaTts 200
M.

Mpoknagka kabenen B CMOTPOBbLIX KONOALAX U CMOTPOBbIX OKHax

13.5.4. KabenbHble depxxamenu. Kabenn OOMKHbI akKypaTHO MNPOKMNaabiBaTbCA BAOMb CTEHOK
CMOTPOBBLIX KOMOALEB UITN CMOTPOBLIX OKOH 6e3 peskunx narnbos unu netenb. Bee cpocTku 1 kabenu
cnenyeT nNpuBsA3biBaTh K kabenbHbIM AepKaTensim Npu NOMOLLIM HEMNMOHOBOIO LWHYpa AnameTpom 3,2
MM. KabenbHble AepXKaTen CMOTPOBbIX KONOALEB U CMOTPOBBIX OKOH AOJMKHbI OblTb M3roTOBMEHbI U3
nnactmaccbl unu umeTb dapdopoBble U30nATOpbl. CpOCTKM  UNU  COEAUHUTENU  OOSKHbI
pacnonaratbCsi Ha paccTosiHum He meHee 0,6 M OT BbIXOOHOrO OTBEPCTUS kabenbHOro kaHana B
CMOTPOBOM KONoAeL, Ui CMOTPOBOE OKHO. 10 BO3MOXXHOCTU MecTa cpalumBaHUs pasHbix kabenew
[AOMKHbI pacnonaratbCsi B LLAaXMaTHOM Mopsiake.

13.5.5. KoHueeas 3adenka kabenel. KoHueBas 3agernka BCEX KOHTPOSbHbIX, TENe(OHHbIX K
KoakcuarbHbIX kabenen 4OMmKHbI BbINOMHATLCA B COOTBETCTBMM € TpeboBaHnsamn. KoHueBas 3agenka
BCEX CUNOBLIX Kabernen HoMuHanbHbIM HanpsbkeHnem 6onee 5000 B [ofmKHbI BbINOSIHATLCS C
NCNosib30BaHNEM YCTPOMCTBA CHATUS HanpshXXeHus. [pun MCnonb3oBaHNM KOHLIEBbIX KabernbHbIX MyddT
cnefyeT CTPOro BbIMNOSHATb peKoMeHZaumu marotoBuTens. Ecnn koHubl kabens 3aBogAaATcsl Ha
BXOOHble M30NATOpPbl TpaHcdopMaTtopa, 3auyullieHHble MOBEPXHOCTU MPOBOAHUWKOB KakK C
BbICOKOBOSIbTHOW, TaK U C HU3KOBOJSIbTHOW CTOPOHbI AOIMKHbI OblTb 06EPHYTLI U30NALUMOHHON NIEHTON
N NOKPbITbI CI0EM U30MSILMOHHOW BOOOTTasIKMBAIOLLEN KPACKN.

13.5.6. 3aszemneHue kabeneld. [Npn ycTponcTBe 3a3emnieHus kabenew cnegyeT BbINOMHATb
criefytoLime ycrnosusi.

a) OKpaH BCeX 3KpaHMPOBaHHLIX CUMNOBbLIX Kabenenm OosmkeH ObiTb 3a3eMSIEH C KaXO0ro KoHLa.
MpoBopg 3a3emMneHus criegyeT CoeanHATbL CO CTEPXKHEM 3a3€MITEHNSI C MOMOLLbIO 3a3EMIISIHOLLIETO
coeauHUTens, cneunanbHO NpeAHa3HaYeHHOro Ans 3Ton ueny. OkpaHbl UM GPOHSA Ha CUITOBbIX
kabensax, HenocpeaCTBEHHO YKaAbliBaEMbIX B 3€MITH0, AOIMKHbI 3a3EMNATLCA C KaKAoro KoHua,
HO TONbKO HE B MEeCTax CpaLLMBaHUS.

b) OkpaH Bcex skpaHMpoBaHHLIX kabenen ynpaBneHUs OOIMKEH ObiTb 3a3eMIIEH C KaXaoro
KOHUA. QKpaH B KaXX4OM MeCTe CpalLMBaHWsA OOSKEH MMETb BENTMYMHY COMPOTMBIIEHUS N30MALUN
OTHOCUTESBHO 3€MITN, PaBHYO CONMPOTUBIIEHUIO CaMOoro kabensi.

C) OkpaHbl TenedoHHbIX Kabenen OOMmkHblI OblTb 3a3€MIIEHbI TONBbKO C OAHOIO KOHUA. JKpaH B
Ka)XOoM MecTe cpaLLMBaHUs LOIPKEH UMETb BENTMYNHY COMPOTMBIEHUS N30NSLUMN OTHOCUTENBHO
3eMIu1, paBHY CONPOTUBIIEHNIO CaMOoro kabens.

d) OkpaHbl koakcuarnbHbIX Kabenen gomkHbI OblTb M30MIMPOBAaHLI OT 3EMITM Ha NPOTSKEHUN BCEW
ANvHbl Kabensa. OKpaHbl AOMKHbI ObiTb 3a3eMIieHbl TOSbKO Y KOaKCMamnbHbIX Pa3beMOB,
CoeauHSAILLNX kabernb ¢ 000pyaOBaHNEM, C KaXXO0W CTOPOHbI Kabens.

ObbeauHeHne Kabenen
13.5.7. Cnepytowme TpeboBaHUS NPUMEHSIIOTCS K NPOKaake AByX unu bonee kabenew B 0QHOM
kabernbHOM KaHane:
a) cunoBble Kabenu oaMHaKOBOro HanpPsPKEHUst MOTYT NPOKaAbIBaTLCA B OAHOM KaHane;

b) cunosbie kabenn HanpskeHnem MeHee 600 B moryT npoknaabiBaTbCsl B OAHOM KaHane;
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C) cunosble kabenu HanpaxeHnem MeHee 600 B He oomkHbl npokKknaabiBatbCA B OQHOM KaHale
C KOHTPOJ1IbHbIMW, Teﬂed)OHHbIMVI UIMN KoakcuanbHbIMU Kabensmu;

d) cunosble kabenu HanpspkeHnem 6onee 600 B He [OMKHBLI NPOKNaabiBaTbCA B O4HOM KaHane
C KOHTPOSbHbIMKU, TeNegOHHbIMWN, KOaKCUanbHbIMUA WUIN CUMOBLIMU Kabensmmu HanpsikeHUem
meHee 600 B;

e) KOHTPOIIbHbIE, Teﬂed)OHHble N KoakcuanbHble kabenwu MOryT npoknaabiBaTeCA B O4HOM
KaHane;

f) cunoBble, KOHTPONbHbIE N TenedoHHble kabenu MOryT NpoKnaablBaTbCs B OQHOM KaHane
npucobniogeHnn nonoxeHun nyHkra 13.5.9.

13.5.8. Takke npumeHstoTCA cneaytowme TpeboBaHus:
a) kabenu pasnnyHoro Knacca HanpshKeHUsl He AOMMKHbI NPOKNaabiBaTbCA B OAHOM KaHarne;

b) kabenu pasHbix 30H, Hanpumep kabenu ctopoHbl BBI1 n kabenu ctopoHbl P, Takke He
OOMKHbI NPOKNaabIBaTbCs B OAHOM KaHane;

C) kabenu nepemexaroLmxca Lenen, Kak npaBunio, NpoknagbiBalTcd B O4HOM KaHane, a B
cuctemax ¢ rnyboknm 0OCHOBaHMEM COBMECTHas Npokragka kabenen MmoxeT ObiTb HEOOXOANUMbIM
TpeboBaHmeM.

13.5.9. Cnepyowpme TpeboBaHUS NPUMEHSIIOTCA K NpPOKaake kabenen B CMOTPOBbLIX Koroguax u
CMOTPOBbIX OKHaX:

a) CUIOBbIE N KOHTPOSbHble Kabenu [OOSMKHbl YCTaHaBNMBATLCA B OTAENbHbIX CMOTPOBbIX
Konoguax M CMOTPOBLIX OKHaX, eCnun He TpebyeTcsa nHoe. [pu HanuMumMmM JOCTaToYHOro MecTta B
KaXgoM CMOTPOBOM KONoAue Ansd Kaxgoro kabensa p[omkeH ObiTb obecriedeH 3anac,
AO0CTaTOYHbIV ANS O4HOMO CpaLLMBaHUS;

b) npn HEBO3MOXHOCTU NpokKNagku cuUnoBbix kabenen n kabenen apyrmx TUMNOB B OTOENbHbIX
CMOTPOBbIX KOMOALAX UM CMOTPOBLIX OKHaXxX MUX criegyeT NpoknaabiBatb B OTAENbHbIX OTCEKaX
NN Ha NPOTUBOMOOXHbBIX CTOPOHAX CMOTPOBOIO KONoALA UM CMOTPOBOTO OKHA.

Mpoknaaka kabenen B pacnunax (BTOpUYHbIe Lenu)

13.5.10. Vcnonb3oBaHue pacnunos:

a) Korga HOBble OrHM yCTaHaBMMBAKOTCS Ha CYLLECTBYHOLLMX NOKPLITUSIX, HAaMpPUMEpP OrHM OCEBOW
NMHUN 1 OrTHK 30HbI Npusemnenus BIM, u orHm oceson nuHumn P, moxeT notpeboBaTtbes
npoknagka kabenem B pacnunax unm paspesax. B pacnunax npoknagbiBalOTCs TOSbKO
BTOPUYHbIE LIENW pasgennTenbHblX TpaHcdopMaTopoB. Takon MeToq He creayeT NPUMEHSTh B
HOBbIX MOKPbLITUSAX, MOCKOSbKY OH CHUXAET MPOYHOCTb MOKPLITUSI.

b) Pacnmnbl ncnonb3ytotca rnaBHbiM 06pa3om B GETOHHBIX MOKPLITUSAX, @ Ha acdanbTOBbIX
MOKPLITUSIX UX 00ONacTb NPUMEHEHUSI OObIMHO OrpaHNYMBAETCS PEMOHTaMU UM BPEMEHHBIMU
paboTtamu.

13.5.11. lMpope3aHue ucKyccmeeHHO20 MOKPbIMuUsi. Pacnunbl BbINOMHAITCS  anMasHbiMu
nunamun. Pacnun unmn paspes (cMm. puc. 13-14) gormkeH NMeTb LWMPUHY He MeHee 10 MM 1 rnyGuHy He
meHee 20 mMm. LWunpuHa n mybuHa AOMmMKHbI ObiTb YBENMYEHbI, €Crn NPOKNaablBaeTCA HECKONbKO
kabenen B OOWH U TOT e pacnui, a Takke Ha BbIXOAax K OTHSM, KOXyxam TpaHC(opMaTopoB U
coeguHuTENbHbIM Kamepam. MybuHa paspesa gomkHa ObiTb 3HAUUTENBHO yBEnuMyeHa Anis TOoro,
4yTOObl AaTb BO3MOXHOCTb M30rHYTb MPOBOA, NPOKaAbiBAaEMbIN NOA4 MCKYCCTBEHHbLIM MOKPbITUEM B
MecTe, rAe pacnuin nepecekaeTcs C TEXHONOMMYECKMM LLIBOM B MOKPbITUW. Bce pacnunbl 4OMmMKHbI BbiTh
CTPOro NPAMONMHENHBIMU C BepTUKaNbHbIMU KpasiMu. B mecTax nepeceyeHvsi pacrnurioB KPOMKM
OOJMKHbI ObITb CO CHATON (hacKOM ANt YyMEeHbLUEHMS NOBPeXaeHUn n3onsuum kabensa. MoxxHo cobpatb
ocTaTku MaTepuanos pacnuna n obpaboTtaTb UX C Lienbio N3BNEYEHNS ariMasHON KPOLLIKW.
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OrserBUTENbHbLI
TOKONPOBOA

BropuyHas nposoaka

Puc. 13-14. YepTex pacnuna

13.5.12. Oyucmka pacnuna. C UeNblO yaoaneHus MHOPOAHbLIX MaTepuanoB M 06NOMKOB cregyeT
NPOBECTU NECKOCTPYMHYKD OYUCTKY pacnuna. [lecok, npumMeHsieMbln A5 NECKOCTPYNHON OYUCTKN,
OOMKEH MMeTb COOTBETCTBYIOLMA pasMep W KayecTBO Ans NpoBedeHUs OaHHOW paboTbl U
NPUMEHATLCA C HacagkaMu COOTBETCTBYIOLLErO pa3mepa M npu Haanexalwlem gaBneHun Bosgyxa.
HenocpencreBeHHO nepen npoknagkon kabenen unu NpoBOAOB pacnui OOSMKEH ObiTb MPOMbIT
ObICTpON CTpyer BOAbl UK Napa v BbiCyleH BbicTpon cTpyen Bo3ayxa. Coaoepxute gaHHyl0 30HY B
YMCTOTE 40 OKOHYaHUA paboT.

13.5.13. lNMpoknadka kabeneli e pacnunax. [MOCKONbKy [aHHble Kabenu nPUMEHSIITCA Ans
BTOPUYHOIO TOKa pasgenuTenbHbIX TpaHcopMaTopoB, criedyeT NpuMeHsiTb u3onsuuio ansa 600 B,
MOAXOASLLYIO AN NPOKMagKM B CbipbIX MMM BMaXHbIX MecTax. loaxoaswmymm mM3onsumMoHHbIMN
MaTepuanamu SBRsOTCA NONMBUHUIIXIOPUA, NONUITUNEH, pe3nHa U 3TUMEHNPONUIIEHOBLIN Kay4yk.
Pybaluka noBepx nsonsaummn He Tpebdyetcs. MNnowaab cevyeHnsi MHOTOXUNbHOrO MeaHOro NPOBOAHMKA
[I0JKHa COCTaBNATb He MeHee 1,5 Mm2. Ecnu obLas AnnHa npoBoaHuKa npesbiwaeT 350 M, nrowaab
ceYeHust NPOBOAHMKA J0MKHa COCTaBMATb He MeHee 6,0 MM2. OBbIMHO NPUMEHSETCS OHOXMMbHBIN
NpoBOA, OAHAKO AOMYCTMMO MPUMEHEHWe OBYXKWUNbHOro kabens. He cpawmsavite kabenu B
nponunax; Ncrnonb3ynTe TONbKO CMroLHON kabenb. Kabenu cneayeT pacnonaraTb Ha AHE pacnuios
N 3aKPennaTb C MOMOLLbIO PE3MHOBLIX UM NNACTUKOBBIX KNMMHLEB UMM HEPXKaBEHLLMX METanMyYecKmx
3axumoB. Ecnn Heckonbko kabenen npoknagpiBaloTCss B OQHOM M TOM e pacnune, Het
HeobXxoaMMOCT B OOecrneyYeHun paccTosiHUA Mexay HuMW. PacctosiHue mexay KIUHbSAMW Unn
3aXUMaMK JOIMKHO COCTaBNATb NPUONM3nTENbHO 1 M, 3a UCKIIOYEHNEM Cry4YaeB, Korga Ha CTbiKax
NCKYCCTBEHHOIO MOKPbITUS, MePeCceYeHnsaIX pacnumnoB 1 BXodax B COEAMHUTENbHbIE KaMepbl U OrHU
MOXeT noTpeboBaTbcs 6onee YacTtoe pasMelleHve. Ha CcTblkax MCKYCCTBEHHbIX MOKPbITUA kabenu
cnenyet nomMeLlaTb B rMbkme TpyObl N3 NONUITUNEHA UK OPYroro NOAXOASALEro Matepumana amHomn
He meHee 0,3 M. [lnameTp Takon Tpybbl OMmMKEH BbiTb AOCTAaTOYHbIM AnA obecneveHnss cBobogHOro
ABmxeHns kabenen. CTbIK AOMKEH HAaXoaUTbCA NO LEHTPY TpyObl, @ KOHLUbI TPYyDObl AOMKHbLI ObiTh
06MOTaHbI N30MNALMOHHOM NEHTON NS NPefoTBPALLEHNS NONaAaHUs YNITOTHUTENbHBIX MaTepuarnos
(puc. 13-15).
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3nacTU4HbIA XKUAKWUA TepMETUK CyLLecTBYHOLWMWIA repMEeTHK
¢ 300 MM » (byoeT yoaneH npu pacnune)

ot d 4 a | [Mnactmaccosas Tpy6a

XecTkoe nokpelTHe
LLloB nokpbITUS

Puc. 13-15. lNepeceyeHune cTbIKa

13.5.14. B kayecTBe anbTepHaTVBbl BTOPMYHASA NPOBOAKA MOXET ObITb 3aLyLLeHa NyTeM YCTaHOBKM
NOAKIMagoYHbIX LWIHYPOB, KOTOpble MpeacTaBnsioT cobon TpybyaTtble rmbkue cTepxHu (Tpocbl) K3
neHomaTepuana, Kotopble oTpesalTcs A0 HeobXxOoAMMOW ONWHBI U MPOKNaabIBalOTCA B pacnure.
MoaknagoyHbIN LWHYP CBEpXY NpedoxpaHseT kabenu OT KancynMpoBaHUSA XUOKAM repMeTUKOM Y
obneryaet u3BneyeHve kabenewn B garnbHeNWeM B Criydyae HeMcnpaBHOCTM U T. M. [logknagoyHbIv
WHYp Ha [gHe CNyXWT nNogknagkoh pAna 3awmtbl kabenen OT ucTupaHud. Takke MOXeT
1Cnonb3oBaTbCs HENNMOHOBLIN Tpoc (puc. 13-16).

., . .
‘/ OnacTUUHbIN XK repMeTuk

_ —TloaknapoyHbIi WHYp
-
Pacnun S
N
) __— BropwuHas npoeoaka

SN

= - MoaKNamouHbIA WHYP

_—

-

Puc. 13-16. Pacnun gna BTOpUYHOW NPOBOAKMN YryONeHHbIX OrHen

3adenka pacnuna. 3apgenky pacnuna cnegyet MnpouM3BOAWMTb C MOMOLLBHO COOTBETCTBYHOLLMX
CBS3bIBAOLLNX KOMMNAYHOHbIX MaTepuanoB BAOMb BCEW ANWHbI Nocne npoknagkn kabenen. O6bI4HO
KOMnayHAHble MaTepuarbl COCTOAT U3 XUAOKUX KOMMOHEHTOB ABYX TUMOB, MNOAXOOAWMX K U30NSLMK
kabens n Buay OGeToHa. VcnbiTbiBaeMble obpasupbl 3anonHsALWero martepuana LOSMKHbl MMEeTb
MUHMMarbHbIA KO3ULUMEHT pacTskeHnsa 45 %. Nepuoa xpaHeHUsi KNenKnx COCTaBHbIX YacTen He
OOMKEH MpeBbIWaTb CPOK, PEKOMEHAYeMbli WU3roToBUTENEM, WU OHU OOSKHbI XPaHUTbLCA Mpwu
Temnepatype He Bbiwe 30 °C wnm B COOTBETCTBUM C pekomMeHdaumsamm wusrotosutens. [pwu
CMeLUMBaHUM 1 NPOKIagke crnegyeT pyKOBOACTBOBATLCH MHCTPYKUMSIMU M3rotoButens. Kak npasuno,
€CIn 4O CMEeLUMBaHNS 1 B NpoLecce CMELUMBAHUA CBA3YIOLLME KOMMOHEHTbI NpeABapUTENbHO HarpeThbl
Ao 25 °C, komnayHg MoxeT ObiTb yOOBMETBOPUTENBHO 3anuT U BbICyleH 6e3 A0NOMHUTENbHOro
nogorpesa npu Temnepatype okpyxatowero sosgyxa 7 °C wnu Bbiwe. C uenbio NnpegoTepaLleHms
nonagaHnsl 3arnofHsIoWero marepvana B OTKPbITble CTblKM WCKYCCTBEHHbIX MOKPbITUA B 30HaX
NPOXOXOEHUSA pacnuioB ux criegyeT 3anofHUTb YNAOTHSOWMM MaTepuanoM, TakuM Kak NeHbKa, JXKyT,
BaTa, NeH unu gpyrom nogxogawmi matepuwan. Bce nuwHue wnu nponutble matepuansl cnegyet
yaanuTb.
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13.5.15. KoHueesas 3adenka kabeneu. Cnenyet cOOTBETCTBYHOLMM 06pa3om o6ecneynTb KOHLEBYHO
3agenky kabenen B apMaType OrHeW, Koxyxax TpaHCOPMaTOpPOB M COEAMHUTESNbHbIX Kamepax.
BBoabl B 3T OKOHEYHble YCTPOMCTBA AOMKHbI OblTb 3anasiHbl. KoHubl kabenen OOMmKkHbl ObiTb
COOTBETCTBYHOLLMM 06pa3oM noacoeanHeHb!, a kabenu salmiLeHbl OT NMPOHUKHOBEHWS Briarn Mexay
NMPOBOAHMKOM U U30NSILMEN.

13.5.16. lMpoknadka pacnpedenumenbHo20 Kabesiss 8 KaHasle. B kayecTBe anbTepHaTMBLI
BTOPUYHas NPOBOAKA MOXET NpoKnaabiBaTbCs B kabenenposoae. Heobxoanmo TuiaTensHo BbibpaTh
TUN KaHamna, Tak YToObl ero TEnroBOE paclUMpeHMe COOTBETCTBOBANO TEMMOBOMY PaCLUMPEHMIO
MOKPbLITUS.

MapkupoBka kabens

13.5.17. Jleuma ¢ uysemoesbiMm KoduposaHueMm. [Ans obneryeHns ono3HaBaHMsI Bce kabenu u
KabenbHble TPacChl A0MKHbI UMETb MAPKUPOBKY.

13.5.18. CHabxeHue kabenel sipnbikamu. [PONOXEHHbIE MepBUYHbIE Kabenu aspoapOMHbIX
CBETOTEXHUYECKMX CeTel OOSMKHbl ObiTb CHaGXeHbl MAEHTUMUKALUMOHHBIMWU 3HaKamn KabenbHbIX
uenen, NpUKpenseHHbIMM No 06eMM CTOPOHaM KaXKaoro CoeanHUTENS U K Kaxkaomy kabento Ha Bxoae
WUNn BbIXOAE M3 TOYeK AOCTyna K kKabensm, TakMx Kak CMOTPOBbIE KOMOALbl, CMOTPOBblE OKHa,
npoxoAHble KOpobKW, pacnpeaenuTenbHble KOpobku 1 T. 4. ApnblkM cnegyeT NpuKpennaTh K kabento
cpasy nocne npoknagku. KoHubl kabenen n koHueBble KabenbHble MyddThl 4OMKHbI OblTb CHAGXEHbI
ApNblKaMK C YyKa3aHNMeM HasHaveHus, 060pyaoBaHUS, K KOTOPOMY NOABOAMTCSA 3TOT kabenb, n Apyrnx
COOTBETCTBYHOLMNX AaHHbIX. ApPnblkM OOMKHbI MMETb COOTBETCTBYHOLUMA pasMep U  TOJLUMHY,
cogepxatb OykBbl pasmepoM He MeHee 6 MM U OblTb U3rOTOBMEHBI N3 KOPPO3NOHHOCTOMKOrO
maTtepuana. OHM JOMKHbI OblTb HAAEXHO MPUKPEneHbl K Kabemnto ¢ NOMOLLBI HEMMOHOBOW HUTMK.
NHdopmMaumusa Ha spnblikax OOSMKHa BKHOYaTb COKpalleHHoe HasBaHve obbekta unv oObekTos,
obcnyxmBaemblxX gaHHbIM kabenem, n GykBy, ykasbiBatoLlyto TN kabensa (cunosor, TenedOHHbIN,
KOHTPOJbHbIA UM PaamMoYacTOTHBIN (KoakcmanbHbIn)). Ecnn ans dyHKUMIA KOHTPONS MCNONb3yeTes
TenedoHHbI Kabenb, ero cnegyet obo3HavaTb Kak KOHTPOMbHLIN kabenb, a He kak TenedoHHbIN
kabenb. Ecnn aBa unun 6onee naeHTUYHbIX Kabens Ncnonb3yTes Anst 00CAyXMBaHUS O4HOMO U TOro
Xe 0O6beKTa, X MOXHO CBSi3aTb B Ny4OK MO OOAHVUM SPSbIKOM.

13.5.19. UgeHTndunKaumMoHHble 3HaKM OOIMKHbI MMETb [AOCTaTOuYHYK OfIMHY Ansi Toro, 4Tobbl
ob03HaveHne kabenbHOKM Lenu ymelanock B ogHy cTpoky. O6o3HayeHne kabenbHOM Lenn JOSmKHO
coBnagaTb C COOTBETCTBYIOLLMM 0603HAYEHMEM Ha CTPOUTENBbHbIX MiaHax.

NpeHTndmKaumMoHHbIe HOMepa orHen

13.5.20. Kaxxgomy orHio (yCTaHOBNEHHOMY Ha KOXyxe TpaHcdopmaTtopa) AOomKeH ObiTb NPUCBOEH
NOEHTUMKALNOHHBIN HOMEP, aHANOrMYHLIN NOKa3aHHOMY Ha puc. 13-17, B COOTBETCTBUM C NilaHaMMW.
NAaeHTMdUKaumMoHHbIE HOMEpa OrHEN pasMeLLatnTCs OQHMM U3 CriedyroLwmnx crnocobos:

a) na GeTOHHbIX MNOKPbITUI: MAEHTUAMKAUMOHHLIE HOMEpa BbICOTOM He MeHee 50 MM
HaHocATCA no TpadapeTy C MCMNOSb30BaHMEM YEPHOW KpacKM Ha OMOPHOM MAUTE KOXyXa
TpaHcgopmaTopa CO CTOPOHbI NOKPbLITUA.

b) HepxaBetowmin meTtannuyecknn AONCK OuamMeTpom He MeHee 50 MM C oTneyaTaHHbIM
HECTMPAEMOW KpacKOW WNW BbIPE3aHHbIM HOMEPOM MNPUKPENNHAETCS MOA royioBkon ©GonTta
OMOPHON NNNTBI KOXyXa TpaHcgopmMaTopa.

c) Homepa BbicOTOM He MeHee 75 MM oOTnevyaTbiBalOTCA Ha BMAUMMOM 4acTn OGEeTOHHOro
3anoJIHEHWS!, OKpPYXXatoLLEero OCHOBaHWE OrHs ¢ TpaHCopMaToOpOM.

33

A

Puc. 13-17. U@eHTU(hpUKALMOHHBbIN 3HaK
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MapkupoBka Tpacc kabenen

13.5.21. Tpaccbl kabenewn, NPONOXeHHbIX HEMOCPEeACTBEHHO B 3eMIie, AOMKHbI UMETb MapPKUPOBKY
yepes kaxable 60 M AnuHbI Kabens, a Takke B KaXX40W TOYKE N3MEHEHWUSI HanpaBreHns kabenbHowm
Tpaccbl M B KaXXOoOM MecTe cpawmBaHus kabens B Buae OETOHHOW MnMTbl COOTBETCTBYHOLLENO
pa3mepa 1 TOMWKUHbI. 3TN MapKepbl crieqyeT ycTaHaBnmMBaTb Cpasy nocrie OKOHYaTeNbHOW 3achbInku
kabenbHon TpaHwew. Kak nokasaHo Ha puc. 13-18, mapkepbl cnegyeT ycTaHaBnMBaTb rOPU30OHTaNbHO
B 3eMrie C BbICTynaroLlen Hag NOBEPXHOCTLIO YacTbl BbICOTON NPUMEPHO 25 MM. He MeHee yem
yepes 24 4 nocne ycTaHOBKM GETOHHOrO Mapkepa ero MoBEpPXHOCTb crieqyeT OKpacuTb B SIPKO-
OpaHXeBbln (MM OPYrOoM  XOpPOLIO 3aMETHbIN) LBEeT KpacKoW, MpUrogHoM [Ansi  OKpacku
HeobpaboTaHHON BHeLIHEN MOBEPXHOCTU OeToHa. Kaxabli KabenbHbIi Mapkep OOMKEH UMeTb
cneayroLLyo MHpopMaLumio, BbiOABNEHHYHO Ha ero BbICTYNatoLLEN MOBEPXHOCTU:

a) cnoeo "KABEJIb" nnn "CTbIK". byksa, o6o3Havarowas tmn cpawimsaemMoro kabens, AormkHa
npeawecTteoBath cnosy "CTbIK";

b) HasBaHVe obcnyxnBaemoro o6bLeKTa;

C) TMN TMPOSIOXEHHOro kabens crneayet MapkvpoBaTb CriedylowuMi crioBamu "CMNoBOW",
"KOHTPOJIbHbLIN", "TEJTE®OHHbIN", "KOAKCUATIbHbBIN" nnm cooTBeTCTBYIOLLMMM COKpaLLEHUSIMU
3TMX crnoB. HasHauyeHne nponoxeHHbIX kabenen Bcex TUNOB crieayeT ykasaTb Ha MapKepe;

d) cTpernkn, nokasbiBatoLLme HanpasneHne nnn U3MeHeHne HanpasreHns Npoknagkn kabens;
e) BykBbl OMKHbI UMETb pa3Mmepbl He MeHee 100 MM B BbicOTy, 70 MM B LUMPUHY 1 10 MM B rryOuHy;

f) kabenn, nponoxeHHble B KabenbHOM KaHane unu kabenenpoBode, OOMKHbI MMETb MapKepbl,
YCTaHOBMEHHbIE Yepes kaxable 60 M 1 B KXXOON TOUKE M3MEHEHNS HanNpaBneHnsa Npoknaakm kabens;
MapKepbl He criegyeT ycTaHaenmBaTb HA 6ETOHHOM UK acanbTOBOM MOKPLITUK;

g) CMOTpOBbIE Konodubl M CMOTPOBble OKHa OOJTKHbI obo3HayaTbCsl B COOTBETCTBUMM C WX
Ha3Ha4YeHneM.

— 600 MM ———»

= T ‘.
o | KABEMb | | FAPATT | ok

2 =100 cM
/| | l

/

Tunoson pasmep 6yks: 100 MM B BbicoTy X 70 MM B LUMPUHY,
WwnpvHa wrpuxa 10 mm, rmy6uxa otnevatka B 6eToHe 10 MM

CTpeJ'IKIr‘I YKa3blBatOT HANpaBneHue
kabenLHOM Tpaccsl

Puc. 13-18. KabenbHbie mapkepbl
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13.6.YcTaHoBKa TpaHcopmaTopoB AGL HenocpeaACTBEHHO B 3emrie

TpaHcdopmaTopbl AGL, ycTaHaBnMBaemble HENOCPeACTBEHHO B 3eMrie, Kak nokasaHo Ha puc. 13-
19, 06bI4HO JOSMKHBI YCTaHABNMBATLCA Ha TOW Xe rnybuHe, 4To 1 Kabenu, noacoeguHsemMble K 3TUM
TpaHcopmaTtopam. TpaHcopmaTopbl U Kabenu OoMKHbI pacronaraTbCs TakMM 06pa3oMm, YToObI B
MeCTax CoeaMHEHMIN He Obino N3rmboB UK HaTSHXKEHWUI, a kabenu 1 BBOAbI AOMKHbI UMETb CrabuHy
ONA  BblAepXMBaHMA MpocedaHns 3eMnu UM BCNyYMBaHWS MNpu  3aMeps3aHun.  Mcnonbayinte
COOTBETCTBYIOLLME COEaNHUTENN U 0bopaymnBaniTe MecTa Hapy>KHbIX COEQNUHEHUA OBYMSI UNN TPEMSI
CNOSIMM 3NEKTPON30NALMOHHOM NeHTbl. [Npn noacoeamHeHnn kabens k TpaHcopmaTopam He cneayeT
Jenatb cpallMBaHUi.

OroHb

,f

r“\r

YpoBeHb rpyHTa DA

lNomatowjasca mydpta
A
' 3a3eMNALWMA HAKOHEYHKK

S

e

BropuuHblin oTBOA e

; >
Wnﬂmmemy anekTpoay

Ny ypasHOBELWKWBaKOLLEMY
nposoay

/ | TpaHcdopmatop AGL
MecoyHas noayLuka

KabenbHasa TpaHLues

MepBuyHble oTBOALI
COEANHUTENM

AHKepHbIN cTONG

Puc. 13-19. YcraHoBKka TpaHcdopmaTopa AGL HenocpeacTBEHHO B 3eMne €
noacoeAMHeHMeM K OrHK0 Ha MOHTaXXHOM cTonGe

13.7.Koxyxu TpaHcopmaTopoB/OCHOBaHUA OrHeun
YcTaHOBKa € KOXXyxamMu TpaHCccopmMaTopoB/OCHOBaHUAMM OrHewn

13.7.1. BonbluMHCTBO coeanHeHuin kabenen ¢ TpaHcdopmaTopamm AGL ocyLIecTBNsSeTCsl BHYTpU
crneumarbHbIX KOXKYXOB B OCHOBaHWAX OrHEN, HAaXOOALLMXCA HbKe NnoBepXHOCTU Ha kpato BN nnn P
C WUCKYCCTBEHHbIM MOKPbITUEM, UMM B CaMOM MOKpbITUW. [pegnoyTntensHO ycTaHaBnuBaTb Takue
KOXYXW B CrneumanbHO npeaHa3HadYeHHbIX MecTax B pyHOAaMeHTe U3 HanvMBHOro GeToHa, KOTOpbIN
obpasyeT 060M04Ky, OXBaTbIBAIOLLYIO BMECTUIMLLE KOXYXa CHU3Y U NO CTOpOHaM, TonwmHon 10-15
cMm. MeTtannuyeckne kabenenpoBofbl, MOACOEOUHSIEMblE K BbIXO4AaM BMeCTMNUWIA ANs BBoAA
kabenewn Lenu, OOMKHbI NPOXOANTb Yepe3 BETOHHbIE CTEHKU. BepxHas YyacTb BMecTunua AormkHa
ObITb POBHOM U pacnonaratbCa Ha onpeaeneHHon rnybuHe Hke NoBEepPXHOCTU BETOHHOIO NMOKPbITUS
ONA YCTaHOBKM OrHA wnm Kpblwkn. CriegyeT MCNONb30BaTh yAEPXMBAKOLWEE WM 3aXMMHOE
npucnocobneHne AONs BbIAEPXUBAHUS YPOBHS, BbIPaBHMBAHUA W COOTBETCTBYHOLIEN NYyOUHbI
MOBEPXHOCTU BMECTUNMLLA KOXyXa BO BpEMS 3anvBKU W Bbiaepxku GeToHa. KoHubl kabenen
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NPOTArMBaOTCA BO BMECTUNULLIE KOXYXA, U KOHEL, kabenenpoBoaa CHapy»xun 6eTOHHOro doyHgameHTa
3agenbiBaeTcsa  BOKpPYr kKabens C  MCNONb30BaHMEM COOTBETCTBYKOLLEro KOMnayHaa Aans
npegoxpaHeHust Koxyxa OT BoAbl. HagseMHble OrHW, MonyyTOMfEeHHbIE OrHW WK 3arfnyLuKky,
yCTaHaBMnMBaeMble Ha 3TUX BMECTUNMLLAX, OOMMKHbI MMETb NPOKIagku Unu gpyrme ynnoTHUTENbHbIE
AreMeHTbl Ans npenoTBpalleHns nonagaHus BO BMecTunuuwe Boabl. [lpumep  Takoro
TpaHcHOPMaTOPHOro KoXyxa nokasaH Ha puc. 13-20.

3azemnsoLas nepemMblvKa

- BropuuHbld 0T8O

BHeWHWA/BHYTPEHH UM S
333eMNARLLNA HAKOHEYHUK ———
. ,_|—TepBryHbIf COBAMHUTENL/OTBOA,
—_—— ]

‘_
K 3asemnatoLlemy anekTpogy
WNKM ypaBHOBELIMBAIoWeMY nposody ™

.|— 3asemnenve oBopygoBaHws *
TpaHcdopmaTop AGL

L3

AN KaBenenpoeon

||

L

Beton . | NpeHaxHoe
;e oTBepcTve
Knpnuy Te Py .
% . . a s
) * B . 40 4 .
¢ OTCTOIMHMK C ) * BasemneHve obopynoBaHus Yepe3 kabenbHyo
rpasuinHON 3ackinkon KaHanusaumio MoXeT He obecneumBaTtbCsi, ecnm
a % * a ‘

. e o, ’ BbINOJSIHEHO coeAuHeHne C BHEeLHUM 3as3emMnAlownum

“ g

ANEeKTpoaoM unu ypaBHOBeLUMBaKOWMM NpoBOAOM.

Puc. 13-20. OroHb Ha KoXyxe TpaHccopmaTopa

YcTaHOBKa B CYLECTBYIOLWMNX UCKYCCTBEHHbIX MOKPbITUAX

13.7.2. Ecnu npeanonaraeTca yCTaHOBKA OrHEW B CyLLECTBYHOLUMX WMCKYCCTBEHHbIX MOKPbITUSIX,
YCTaHOBKa KOXYXOB TpaHcopmaTopoB B GETOHE MOXET okasaTbCs HeuenecoobpasHon. OB6bIMHO
KOXyX TpaHcdopmaTtopa YCTaHaBNMBaETCA Yy KPOMKM WCKYCCTBEHHOrO MOKPbITUSA, a Kabenu,
oTXo4dWMe K OrHAM, MPOKNaAabiBalTCcA B pacnunax. Koxyx TpaHcdopmartopa, coeanHuTenbHas
Kopobka wnu apmatypa OrHs MOryT YCTaHaBnMBaTbCAd B MeCTaxX PachoSioKeHWUs OrHen Ans
obecneyeHns CoeaUHEHWUN, KOTOpblE BbINOMHAIOTCA MPU MOMOLLM CBEPSIEHUS B WCKYCCTBEHHOM
MOKPbITUN  OTBEPCTMS COOTBETCTBYIHOLLEro pasmepa W rMyouHbl. ApmaTtypa OrHA  MOXeT
yCTaHaBNMBATbLCA Ha KOXyXe WM OOSKHa ObITb TaKOro Tuna, KOTOpbIM AornyckaeT yCTaHOBKY
HernocpeacTBeHHO B oTBepcTun. OTBEpPCTMS COOTBETCTBYHOLLEro AvameTpa Ans apmaTypbl Mnu
KOXXYXOB BbICBEPINBAIOTCS B MICKYCCTBEHHOM MOKPbITUM C MOMOLLIbIO CBEPI C ariMasHom KpOMKOW. [1HO
OTBEPCTUS AN1A COeAMHUTENbHBLIX KOPOBOK 1 apmMaTypbl OrHEN AOIMKHO BbITb NAIOCKUM UM HECKOMBbKO
BOTHYTbIM, 33 UCKITIOYEHNEM 30HbI LUMPUHON 2,5 CM MO NepumMeTpy, KoTopas A0rmKHA ObiTb NIIOCKON.
Ecnn oTteBepctus npoceepneHbl CAvMWKOM rnyBoKo, UX crnegyeT 3anofiHUTb repMeTU3NPYOLLUM
COCTaBOM [0 Xenaemon rnybuHbl 1 AaTb COCTaBy 3aTBEpAETb, NPeXae YeM HauMHaTb YCTaHOBKY.

YcTaHOBKa KoXyXxa

13.7.3. BOKOBUMHbLI N OHMLIE KOXyXa TpaHcdopMaTopa, COeQUHUTENBHON KOPOOKM M apmatypbl
HenocpeaCTBEHHO Mepen YCTaHOBKOM [AOJDKHbI ObiTb MOABEPrHYTbl NECKOCTPYMHOM oOpaboTke.
Cnepyet Takke obpaboTatb BHYTPEHHME NOBEPXHOCTU BbICBEPSIEHHOrO OTBEpPCTMA. [Huwe n 6oka
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KOXyXa U1 apMaTypbl, a Takke CTEHKU U OHULLE BbICBEPIIEHHOTO OTBEPCTUSA AOMKHbI ObITb MOKPbITHI
COOTBETCTBYHOLLVM repMeTU3VPYIOLLMM COCTABOM B MUHMMArNbHOM KONUYecTBe, HeobXoaMmoMm Ans
MONHOro 3arofiHEHNst MPOCTPaHCTBaA Mexay GeToHOM M apmaTypol unuM Koxyxom. B kauectse
repMeTU3npytoLlero coctaBa OObIMHO UCMOMb3yeTcA ABYXKOMMOHEHTHasi KoMMayHaHas nacra,
KOTOopasi CMEeLUMBAEeTCs M MPUMEHSIeTCS B COOTBETCTBUM C WMHCTPYKLMSAMU u3roToButens. [lpw
YCTaHOBKE KaXkOOrO OrHa MMU KoXyxa Ans obecrneyeHuss COOTBETCTBYIOLLEN opU3OHTanbHON U
BEPTMKaNbHOW  LEHTPOBKM  [O/MKHO  MCMONb30BaTbCA  yAepXuBalllee WNvM  3aXUMHOe
npvcnocobnexHne. YaepxwuBatowee npucnocobrieHne OOMMKHO OCTaBaTbCs HA CBOEM MecTe A0
3aTBepOeHVsl repmeTuanpyoLLero coctasa. Kabenu cnegyeT npoTarMBaTth U NOABOAUTL K MecTam
YCTaHOBKM AN COeOQMHEHNS UMW CpaLLMBaHNA B COOTBETCTBUM C TpeBGOBaHMAMU, 8 MECTO X BBOAa
cnegyeTt repmMeTvsvpoBath. JlMlHEee KONMMYecTBO repMeTM3VPYIOLLLEro cocTaBa MM KomnayHaa
cnenyeT yaanuTb.

KO)KyXM 3aBOACKOIro n3rotToBrieHnsA

13.7.4. AnbTepHaTMBHbIM BapuvaHTOM SIBNSETCA YCTaHOBKa TpaHcdopmatopoB AGL B KOXyxax
3aBOACKOro M3rotoBneHust psgom ¢ Bl v npoknagka BTOPUYHBLIX OTBOAOB K OFHAM 4epes
kabenenpoBoapl. Takonm TpaHCHOPMATOPHBLIN KOXYX C YCTAHOBMEHHbIMW BO  BTOPUYHOM
kabenenpoBoae 3a3eMnsoLmMm NposogaMmmn 06opyaoBaHuA nokasaH Ha puc. 13-21.

3azemneHve obopynosaHus,

NOACOSANHEHHOS K OTHID KaBenenpoeog, BeayLLUiA K OTHIO

YpoeeHb rpyHTa

BropuuHbin 0TBOA —— £ LLIMHa BHYTPEHHETO
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\ Koxyx 3asoackoro

. W3roTOBNEHMS
MepBUYHbIA COANHUTENb [peHaxHoe srotosne
oTBEpCTVE

Puc. 13-21. Heckonbko TpaHcOpMaTOpOB B KOXKYXe 3aBOACKOro U3roToBrneHus

YcTtaHoBKa TpaHchopmaTopoB AGL B KoXyXxax

13.7.5. Korma pasgenuTenbHble TpaHcOpMaTopbl YCTAHABMMBAOTCS B TpaHCHOPMATOPHbLIX
KOXyXax, TpaHCcdopMaTopbl MO BO3MOXHOCTWU CredyeT yCTaHaBnMBaTb MIIOCKOM CTOPOHOM Ha AHe
koxyxa. [loacoeavHute kabenu K BBOAAM TpaHC(OPMATOPOB, MCMONb3ys COOTBETCTBYHOLLME
coeguHMTENbHbIE MpoBoda (CpawuvBaHWe He [OonycKaeTcs), a MecTa coeguHeHus obmoTante
n3onsunoHHon neHton. CoeguHuTenbHble NPOBOAA crnedyeT MpoKnagbiBaTb MO AHY KOXYXOB MO
BO3MOXHOCTN 6e3 m3rmboB u HaTsbkeHus. Ecnu pasgenutenbHble TpaHcdOpMaTopbl OCHALLEHbI
3a3eMNAlWNUMN  CoeanHUTENAMU, WX CregyeT noacoeavHUTb K - 3a3eMnisiowemy  npoBoay
obopyaoBaHMa unn ypaBHOBeLUMBalOLWEMY NpoBody. Ecnu TemnepaTtypa BHyTpu KOXyxa Oyget
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npeBbiwaTtb 120 °C, KyCoK honbr Mexay OrHsMu u TpaHcopmaTopaMmy YMEHbLUUT BAUSHUE Tenna
Ha TpaHcdopmaTop. B cOOTBETCTBUM C HEKOTOPLIMU MECTHBIMU MeToaukamm TpaHcdopmatop AGL
nomeLLLaeTCa Ha KUPNUY Unn 3akpennisieTca Ha CTEHKE KoxKyxa (Mpy MOMOLLM MOSIKU UK crneumanbHOro
KPOHLUTENHA) ANa NpeaoXpaHeHUs ero oT BOAbl, KOTOpas MOXET CKOMUTLCA Ha QHe KOXyXa.

13.8.YcTaHoBKa Herny6oKoro oCHOBaHUs! OTHS

13.8.1. B cyuwiecTBytOLMX WUCKYCCTBEHHBLIX MOKPbITUSIX YrryOneHHble OrHW YCTaHaBMMBAKTCA B
HernyboKkoM OCHOBaHWMM, UMK THe3de, Kak nokasaHo Ha puc. 13-22. OcHoBaHue pasmellaeTcs B
BbICBEPSIEHHOW CKBaXXMHE B MOKPbITUM U yAEpXMBaeTCs Ha MecTe npyv MOMOLLM creumasibHOro
3aXUMHOro npucrnocobnenvs ona obecneveHns Hagnexalwlero asuMmyTa, BbICOTbl U YpOBHs. [ns
3anosIHeHNs OCTaBLLErocH NPOCTPaHCTBa MeXay OCHOBaAHWEM U CTEHKaMM yriybneHnst NCNonb3yeTcs
XNk repmeTtuk. BTopuuHas npoBogka K - onTudeckoMy OnoKy npoknagpiBaeTca  yepes
kabenenpoBoa, yCTaHaBnMBaeMbli B pacnuie, unv MnoMeLLaeTcss HernocpenCTBEHHO B pacnun.
3asemnaowmn nposod obopygooBaHMS NOACOEOUHAETCS K OnTMYeckomy OroKy nocpenctsom
3a3eMnsLWen NepemMbivku, UMEOLEeNn A0CTaTOYHYI0 OSIMHY Ans Toro, YTobbl onTuyecknin 6nok mor
OblTb CHAT C OCHOBaHWs. 3aseMngalwui NpoBo4 obopyaoBaHWs OObIMHO MpeacTaBnsieT cobown
NAEHTUULMPYEMBI U30NMMPOBaHHbLIN NPoBof cedeHreM 14 mm? (Ne 4 AWG). Ecnv ans 3awmtsl oT
MOJSTHMM YCTAHOBIMEH YpPaBHOBELLUMBAOLWMA NPOBOL, 3a3eMNALWMiA NpoBog 000pyooBaHUS He
TpebyeTcs, a 3asemngawLas NepemMbliika COegUHAETCA C YpaBHOBELUMBAKOLWMM MNPOBOLAOM Mpwu
MOMOLLIN BHELLUHErO/BHYTPEHHENO HAKOHEYHUKA.

YpaBHOBELLMBAIOLMI NPOBOL,
OroHb (nponoxeHHbIN cHapyXw1 kabenenpoBoga 1 OCHOBaHWA)

3azemnsLLas nepemsiuka /

3azeMnsAoWmm [
HaKOHe4YHWK

PITIIIIIPIIIIIIIL) tf I TI I T I I IITYY

Mposog 3a3eMneHns obopyaosaHia

(M30NIMPOBAHHBIN
(a) bes ypaeHOBeLIMBAKILLErO NPOBOLA ( P ) (b) C ypasHOBeLLMBAOLMM NPOBOLOM

Puc. 13-22. YcTtaHOBKa B HEernybokom OCHOBaHuun
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14.MaBa 14. Kabenn ona noa3eMHbIX KOMMYHUKaLM a3poapoMoB

14.1. XapaktepucTuku kabeneun aonsa noaseMHbIX KOMMYHUKaLUm

U3onauunn

14.1.1. OOGbIYHO B TEXHUYECKMX YCMNOBMSIX YKa3bIBAOTCA Creayoline U3onsUMOHHbIe MaTepuans,
MOCKOSbKY OHW BbIAEPKMBAKOT MaKCMMarnbHO YCTaHOBMEHHbIE 3Ha4YeHUs TemnepaTtyp NpPOBOAHMKOB
npwv akcnnyaTaumm, neperpyske n KOPOTKOM 3aMblkaHUM AN kabenem HOMMHaNbHbIM HanpsKEHWEM
Jo 35 kB:

a) Cwumbitu nonuamusneH (XLP). [laHHOe TepmMopeakTUBHOE XMMNYECKOE COeaUHEHNE UMeeT
OTIIMYHbIE 3NEKTPUYECKME KayecTBa, XOpOLlee XMMUYECKOe COMpPOTMBIIEHME U XopoLune
XapaKkTEePUCTUKN MEXaHNYECKOM NPOYHOCTW.

b) dmunennponuneHoesili kaydyk (EPR). [daHHOe XumMunyeckoe COeguHeHue wumeeT
3NEKTPUYECKME XapaKTEPUCTUKN, KOTOpble CUYMTAKOTCA IKBUBANEHTHBIMWM XapakKTepucTUMKam
CLUMTOrO MOMM3aTUIIEHa, NO3TOMY NOAPSAYMKY crnedyeT NpeaocTaBuUTb BO3MOXKHOCTL Bblbopa
no6oro n3 aTux Matepunanos.

c) Tepmoanacmonnacm (TPE). ToHkuA cnon paHHOro matepuana kabena obecneuvBaet
3P PEKTUBHYIO IMEKTPOU3ONALMIO U MPOYHOCTb, @ TaKKe XOpOoLUyt MMOKOCTb MPU PasfmyHbIX
Temnepartypax.

d) Monuypemarnoeas (PUR) o60ono4ka. O1a kabenbHas 060noyka He CO4EePXKUT ranoreHoB u
yCTOMYMBA K NPOTUBOOBGIEAEHUTENBHBIM CPEACTBAM.

14.1.2. Ecnu ocobble ycnoBusi AaldT BO3MOXHOCTb MPUMEHWUTb MaTepuarbl, pacCYMTaHHble Ha
MEHbLUME 3HAYEeHUss HOMWHamNbHOW TemnepaTypbl MPOBOAHWMKOB WM  MEHblUMe 3HAYeHus
HOMWHAIILHOrO MaKCMMarbHOrO HaMPsSKEHWS, TO MOTYT UCMONb30BaTLCS CreayoLme N30NSLMOHHbIE
martepuarnbi.

a) Pe3uHa. [lpoBOgHMKM C PE3VMHOBOW M3onsiumen obecrneymBaloT JErkoCTb CpalluBaHus,
XOPOLUYO 3alUTy OT Bfiar U HU3KME NOTEPU B OUINIEKTPUKE.

b) BymaxHas uzonsayus. [Ina obecnevyeHnsi HI3KON MOHM3aL MK, 6ONbLLIOM NPOAOIKUTENBHOCTH
CNyX06bl, BbICOKON ANINEKTPUYECKON MPOYHOCTU, HU3KMX MOTEPb B ANSMEKTPUKE U XOPOLLNX
XapaKTEPUCTUK YCTONYMBOCTUN NPU M3MEHEHUM TemMnepaTypbl NPUMeHANTe kabenb ¢ GymakHoM
nsonsiumen. Kak n npu ncnonb3oBaHUKN SM1EKTPOM3ONALMOHHON NAKOTKaHU, DymakHas naonaums
TpebyeT COOTBETCTBYIOLEN 3aLLMTHOW MeTannyeckon ob6onoukn. bymaxkHasa nsonaumsa Moxet
paccmaTpuMBaTbCs Kak BO3MOXHbIM BapuaHT Bblbopa, ecnu cyuwlecTBylowme kabenn umeroT
OymaxHyo um3onsumio, wunm ObiTb  obdAsatenbHbiM  TpeboBaHMEM B crniyvasx, Korga
OOMOSTHUTENbHbIE  3aTpaTtbl  ONpaBdaHbl, TaK KaK HU  CLUUTBIA  MNOMUSTUNIEH, HU
3TUNEHNPONUIIEHOBasA pe3nHa He obecneumBatloT Tpebyemble KadecTsa.

c) Bymunkay4yk. [laHHaa TepmopeakTUBHAA W30MAUMS UMeeT BbICOKYH AMINEKTPUYECKYHO
NMPOYHOCTb U BbICOKYID CTOWKOCTb K Bnare, Tenny n 030Hy. OHa MOXeT MChnonb30BaTbCs Npu
HanpsbkeHnax go 35 000 B, HO paccuMTaHa Ha MEHbLUYIO HOMWHanNbHYHO TemnepaTypy
NPOBOOHUKOB, YEM CLUMTBIA MNONMUITUMEH UM 3TUNEHNPONUIIEHOBas pe3nHa.

d) CunukoHosasi pe3uHa. [JaHHas TepMopeaKTUBHas M30NAUNA MMEET BbICOKYHD CTOMKOCTb K
Tenny, 030Hy M KOPOHHOMY pa3psgy. OHa MOXEeT MCMOMb30BaTbCA BO BMIAXHbLIX MMM CYXWUX
MecTax, Kak Onis OTKPbITOM MPOBOAKM, Tak M Npu npoknagke B kabenenposoge. OHa umeeT
HaMBbICLUME  3HAYEHMS  HOMUHANbLHOM  TemnepaTypbl  MPOBOAHMKA, OOHAKO  MOXeT
MCNonb30BaTbCs TONbKO Npu HanpskeHnax go 5000 B.

14.1.3. B Tabnmue 14-1 npeactaeneH nepeeBog HomepoB AWG B MeTpUYECKUME eauHULPbI.
OKBMBANEHTHbIE 3HAYEHMs OKPYyrneHbl Kk Gonbwemy (k npumepy, ons AWG Ne 10 ¢ nnowaabto
cevyeHns 5,26 MM? METPUYECKUI SKBUBATEHT COCTaBnNsAeT 6 MM?).
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Tabnuua 14-1. NepeBoa HomepoB AWG B MeTpuyeckue eanHuLbl

Ne AWG e Mempuy4ecKull sKkeUsaneHm (MMZ)
2 33,631 35,0
4 21,151 25,0
6 13,302 16,0
8 8,366 10,0

10 5,261 6,0
12 3,309 4,0
14 2,081 2,5
16 1,309 15
18 0,823 1,0
20 0,518 0,75
22 0,326 0,5

O6LLenpuHATON NpakTukon ans 6,6-aMmnepHbIX CXxemM SBNSETCA MCNOfb30BaHue ans
BTOPUYHBLIX Lienen nposoda cedveHneM 4 mm?, unn Ne 12 AWG. [Ons nepsBuYHbIX Lenen
ncnonb3yeTtca nposon cedeHnem 10 mm?, unm Ne 8 AWG.

14.1.4. HexoTopble rocygapcTBa BKMYMAM CTaHOApTbl Af1 a3pOrnopToOBbIX YCTAHOBOK B CBOW
3NEeKTPOTEeXHNYECKMe NpaBuia 1 HOpPMbI.

14.2. 3awmTHble 060N0YKM Kabenen

HemeTtannunyeckune

14.2.1. HemeTtannuueckue 3amUTHbIE 060MOYKN OOMKHbI BbITb TMOKMMKW, BOOOOTTANKUBAIOLLMMA U
[onroBeYHbIMU. HeonpeH, KOTopbI YacTo UCMOMb3YeTCs B Ka4eCTBEe HeMeTannyeckon 3allumMTHOM
obonoykn kabenen, SABNSETCS HEMPUEMNEMbIM BO MHOrMX MecTax. [aHHbIi MaTtepuan 4acto
BMUTbIBAET 3HAYMTENbHOE KONMMYECTBO BOAbl, KOTOpas MOXET MPOHWKHYTb OO0 CIOs U30MsUMN.
CooblaeTcs, 4YTo onpedeneHHble HemeTannuMyeckue 3alluTHble MaTtepuanbl, B 0COGEHHOCTU B
HEKOTOPbIX TPOMUYECKNX palioHaX, MOBPEXAATCA MUKPOOPraHn3MaMm, HacCekoMbIMU 1 PACTEHUSIMU.
HekoTopble 3alMTHble MaTepuarnbl, KOTOPble XOPOLLO BbIMOMHSIOT CBOK POSb NpY Npoknagke nog
3emnen unu B KabenenpoBodax, O4eHb ObICTPO NPUXOAAT B HErogHOCTb NPV NpOoKnagke no
MOBEPXHOCTUN U3-3a BO3AENCTBUS CONTHEYHOro cBeTa. MaTepuanbl, KOTOpble CTAHOBATCH NTOMKUMU NP
HM3KMX TemnepaTypax, He AOJPKHbl MCMOSb30BaTbCA B XONOAHbLIX panoHax. B HEKoTopbIx MecTax
rPbI3yHbl YaCTO MOBPEXAAT HEMETANNMYECKYHD 3almUTHYH0 060mnouky kabens. B Takmx pavioHax
cnenyeT NpoknaapiBaTth kKabenu B kabernbHbIX kKaHanax unm ncnonb3oBaTb kKabenu ¢ MeTannnyeckom
3aLLUTHON 0BOMOYKON.
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MeTannuyeckue

14.2.2. Ona «abeneln, noaBepramoLMXCd MeEXaHUYeCKOMYy BO3LAEWCTBUIO WU  BbICOKOMY
BHYTPEHHEMY OaBneHuto, TpebyeTcs MeTannmyeckas 3alumTHasi obornoyka, Hanpumep, CBUHLOBaS,
anoMuHMeBas UM cTanbHasi. HekoTopble M30MSUMOHHbIE MaTepuanbl, Hanpumep, Gymara wu
NakoTKaHb, TPeOYIOT TaKoW 3aLUMTbl BO BCEX CryYasx.

14.3.NokpbiTne kabenen

Ona  sawuTbl  MeTannmMyeckmx oboroYek OT  KOppo3uM  MoxeT  noTpebosaTtbes
COOTBETCTBYHOLLIEE MOKPbITME UK pybaluka.

14.4. 3kpaHupoBaHHbIe Kabenu

OKpaHupoBaHWe pacnpegenuTenbHOro kabens cpegHero HanpsbkeHusa Tpebyetca ans
3aMblKaHUA AMEKTPUYECKOro nons B npegenax u3onaumM M npeaoTBpalleHns yTeuyknm TOKOB 3a
npegenel kabens. 3awmuTtHoe 3kpaHupoBaHue TpebyeTcsa ana Bcex kabernen ¢ HemeTannMyeckumm
obonoukamn HanpspkeHnem 2 kB n Bblle, 3a MCKoYeHMeM kKabenen nocnegoBaTenbHbIX LEenemn
a9pPOAPOMHbIX OFHEW, U Ans BCex kabenenm ¢ meTtannmyeckumy O0O0foYKamMu, pacCYUTaHHbIX Ha
HanpsbkeHve 5 kB 1 Bbiwe. [1na yMeHbLUEHMS BEPOSITHOCTM SMEKTPMYECKOro yaapa aKkpaHbl criegyeT
3a3eMniATb. 3a3emrnieHne HeobXoaMMO AenaTb C KakOoro KoHUa, B NMPOTMBHOM Crydae, Ha 3KpaH
MOXET HaBOANTLCS HanpsXXeHne onacHON BEMNYUHBI.

14.5. 3awura kabenen ot Bo3ropaHus

14.5.1. Kabenn B CMOTpPOBbIX KOMOALAX, CMOTPOBbIX OKHax M TpaHCHOpMaTopHbIX Oyakax,
akcnnyaTtupylowmeca npu HanpsbkeHun 1400 B n Bbiwe, nnv nopBeprarowmecs BO3LEWCTBUIO
00pbIBOB Apyrmux kabenen, paboTaroLwmx No4 TakMMM XKe HaNPSPKEHNAMMW, OOIKHbI ObiTb 3aLLMLLEHbI
OT BO3rOpaHWsi C MOMOLLBIO COOTBETCTBYIOLLEro aspo30SfIbHOMO0 MOKPbITUS. VCKMoYeHusa MoryT
AornyckaTbCs B MecTax, rae umeeTcs 4ocTaTovHoe huandyeckoe pasgeneHune kabenemn, M3onnmposaHue
C NoMoLLbI0 BapbepoB unu Npu Apyrux BapuaHTtax.

14.5.2. Ocob6oe BHUMaHVe cneayeT yaensiTb kabensm, BXOASLMM B rMaBHbIN CMOTPOBOW Konoael,
N HanomnbHYK cUCTEMY KabenbHbIX KaHanoB Oyaku ans anektpoobopynoBaHus. VIMEHHO B 3TuX
MecTax MoBpexaeHne oAHOro kabens MOXeT pacnpocTpaHUTbCs Ha gpyrve kabenu uenwu
a9pPOAPOMHbBIX OTHEN M NOBMeYb 3a cobor HEOBXOAMMOCTb MacCLLUTabHbIX PEMOHTHbIX paboT.

14.6.3awmTa oT NOBpEXAEHUA KOPOHHLIM Pa3pPsAaOM

M3onaumio BbICOKOBOSIbTHBIX Kabenemn, KoTopble MOryT ObiTb MOBPEXOEHbl 030HOM, criegyet
3awmLLaTh OT NOBPEXAEHNSA NyTEM KOHTPOMSI KOPOHHOIO pa3psida, Npu KOTOPOM BblAENsieTCs 030H, C
NOMOLLLIO TOHKOM MOMYNPOBOASALLEN MMEHKM MEXZy MNPOBOAHMKOM W un3onsuven. Takasi nneHka
3aMNOMHsEeT MNPOCTPaHCTBO MeXOy MPOBOAHMKOM W M30MnsuUMen, npegynpexgasl Takum obpasom
BO3HUKHOBEHME KOPOHHOIO pa3psiaa, a, crieaoBaTenbHO, U BblAeNeHne 030Ha.

14.7.MpoBoaHukn kabensa

MN3-3a BbICOKMX NokasaTenewn 35eKTpornpoBOAHOCTM, TMBKoCcTM M yaobcTea B mpoknagke Ans
GonbLUMHCTBA M30NMPOBAHHBLIX MPOBOAHUKOB MCNonb3yeTcsi obo)okeHHas meab. CpepHeTsHyTas
Megb MMeeT Oonblumi nokasaTenb MPOYHOCTU Ha pacTskeHne, 4Yem ObOXOKeHHasi Mefp.
Mcnonb3oBaHne TakMx MPOBOAHMKOB MOXET [OMyckaTbCs, 3a WCKMOMEHWEM CrlyyaeB, korga
KOPPO3WOHHbIE YCIOBWS OFPaHNYMBAIOT UX UCTIONb30BaHME.

14.8. Bonpochl 3aWwuThl 340pOBbS U OXPaHbl OKPYXatoLen cpeabl

14.8.1. Tpu BbIOOpe Kabenen cnegyeT NpUHUMATbL BO BHMMAaHME BOMPOCHI 3aLUMThI 300POBbst U
OXpaHbl OKpyxatowen cpegbl. Crneayet n3beratb MCNONb30BAaHUSA NPOAYKTOB, COAEPKALUMX ranoreHbl
N NAOXO MPUIOAHbIX A1 MOBTOPHOrO WUCMONb30BaHMSA, TakMX Kak, Hanpumep, MONMBUHUIIXITOPUA
(MBX) n ceuHey, (Pb). Takme kabenu npeanodTMTENBHO 3aMeHnTb Bonee akonorndeckn 6esonacHbIMm
kabensimu, HanNpumep, TakMMK, KOTOpbIE YKka3aHbl B CrieayoLwmx cTaHgapTax:

a) orHecrtoukui kabenb (IEC 60332-3-24);
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b) 6esranoreHHbI kabenb (IEC 60754-1);
C) KOPPO3NOHHOCTOMKNIA N HETOKCUYHBIN kabenb (IEC 60754-2);
d) kabenb ¢ HMU3KMMK NokasdaTenammn apiMHocTK (IEC 61034).

14.8.2. [MpOEKTUPOBLLMKM N NNLA, OTBETCTBEHHbIE 3a 3aKynKy kabenen, 4OMKHbI OblTb 03HAKOMITEHDI
C AVMPEKTUBOMN MO OFPaHUYEHMNIO UCMOSb30BaHNST HEKOTOPbIX OMAaCHbIX BELLECTB B ASIEKTPUYECKOM U
3NeKTPOHHOM obopyaoBaHuM nog 3arnasvem Jupekmusea Mo ospaHUYeHuro 8pedHbIX eeuiecms
(RoHS, 2002/95/EC), KoTopasi oOrpaHM4MBaeT MWCMOMb30BaHWE OnacHbIX Martepuanos Ang
anekTpoobopynoBaHus. OHa cBsizaHa ¢ [upekmugoli 06 omxodax afieKmpuy4ecKo20 U 371EKMPOHHO20
obopydosarusi (WEEE, 2002/96/EC), kacatowenca cbopa, nepepabotkm U  BTOPUYHOIO
NCMNONb30BaHMA ANEKTPUYECKUX MPOAYKTOB, U ABMSAETCA YaCTblO 3aKOHOAATENbHOW MHULMATUBLI MO
peLleHnto Npobnembl 06pas3oBaHmsa 60MbLLIMX 06BEMOB TOKCUYHBLIX 3NEKTPOHHbLIX OTXOA0B.

14.9. Knaccbl o6cnyxuBaHus
HunskoBonbLTHLIE Kabenu

14.9.1. HuskoBonbTHble kabenu, w3onAUMSA KOTOpbIX BblaepkmBaetr 600 B wnm  meHee,
NCNonb3ylTCcs ANA NOACOEAMHEHUs BTOPMYHBLIX OOMOTOK MnocneaoBaTeribHbIX pasnenuTenbHbIX
TpaHccopMaTOpPOB K faMnam OrHeW, B HU3KOBOSbTHbIX pacrnpefenutesnbHbiX Lensx, B
HN3KOBOJbTHbIX (PMAEPHbIX LIENsSX K OANMHOYHbIM YCTaHOBKaM 1 B 6ornee KopoTkux Lensx. MpoBogHUKu
006bl4HO ObIBAOT MEAHBLIMW, HO MOTYT ObITb M anNOMUHUEBBLIMW. MICMONb3YHOTCA Kak OAHOXWUIbHbIE, TaK
N MHOTOXMUIbHble Kabenu. NpuMeHNATCS Kak CroLWHbIe, Tak U BUTbIE MPOBOOHWKKW, OOHAKO €Criu
oXunaaeTcs, YTO nMpwu npoknagke OyayT umMeTb MEecTo 4acTble M3rmbbl, nNpegnoyvTeHue oTAaeTcs
kabento ¢ BUTbIMK NPOBOAHMKaMKW. [lonepeyHoe ceyveHre NPOBOAHMKA MOXET BapbMpoBaTbes OT 2,5
mMm? 0o 4 mm? (ot Ne 14 oo Ne 12 AWG) unu Gomnee, ecnm HeOBXOAUMO YMEHbLUUTL MoTepu
HanpsKeHus:.

14.9.2. [Onsa OBYXKMNbHbIX BTOPUYHbIX OTBOAOB NPUMEHSETCA LiBeToBas KoAMPOBKa B 3aBUCUMOCTU
oT npaktukn. B EBpone HyneBoi npoBof (HeWTparbHbIN) MMEET KOPUYHEBLIA LBET, NPOBOA MOA
HanpsbkeHnem nmeeT cuHun LBeT. B CeBepHol AMepurke HyneBon NpoBog (HeTpanbHbin) 6enbii, a
npoBOA MOA HanMpsKeHWeM YepHbin. Hynesow npoBoA AOMMKEH MNOACOEAUHSITBCA K BonbLioMy
KOHTaKTy BTOPWUYHOIO coeguHuTend u Kk obonoyevyHon (pe3bboBor wunu draHUeBOW) 4YacTu
KOHTaKTHOro rHesga (cm. puc. 14-1).

BHyTpeHHss obonoyka

BHewwHas obonoyka /

- anacTomep (aga cnos) : Wi,
- XLPE (oayH cnoi) \
- PUR (nonuypertan)

N

NPOBOAHMK CEYEHUEM

/ 2.5 unu 4 mm?

LiseTa nposogos MOryT pasnuyartbCa B COOTBETCTBUU C MECTHBIMU NpaBuiamu

Puc. 14-1. Bropu4HbI npoBog
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OkpaH (neHTa unu onnétka)

ﬂo:lynpoaounnk (NeHTOYHbIV MNK NPECCOBAHHbIN )
_ W3onauna

/ cee-._

Brewnsis obonouka - PE, PVC unu XLPE

\ MpeccoBaHHbI NONYNPOBOAHMK
MpoBoaHuK ceveHnem

\ 10 Mm™ = 16 mm°
\ ;

Puc. 14-2. NepBuYHbIN Kabenb
Kabenu nocnepnoBaTenbHbIX Lienen a3poapOMHbIX OrHen

14.9.3. Kabenb nocnepoBaTenbHOW LenW OrHerW npeactaBnsieT cobon OAHOXMIbHLIA Kabenb,
ncnonb3yembli NS NEPBUYHON KONbLEBOW Lenn un uaepos, Beaywmx obpatHo B Oyaky ons
anekTpoobopynoBaHusa. TOK B 3TUX nocriegoBaTenbHbIX LEensax MMeeT BenuuuHy 6,6 mnm 20 A.
CeueHrie 06bI4HO UCMOMb3yeMblx NPoBoaHMKoB cocTasnseT 10 mm? (Ne 8 AWG) nnm 16 mm? (Ne 8
AWG). [aHHble npoBOAHMKM OObIMHO ObIBAlOT CKPYYEHHbIMW, OAHAKO MOrYT MCMOMb30BaTbCA U
CMrOLWHbIE MPOBOAHMKU. U3onaums, kak npaBurio, BbiaepxueaeT HanpsbkeHne 5000 B. lNMosepx
n3onsaumm obbIMHO UCMOSBb3YETCS HemeTannudeckasi pybawka. Yacto umcnonb3yeTcs 3kpaH u3
METanIMYecKon NEHTbI Mexay nsonaumen n pybalukon nnm mexay pybalukon n HemeTannmyeckon
000104KOM, HO B HEKOTOPLIX CUCTEMAX OH MOXET He TpeboBaTbcA. NMpegnoyTuTenbHbEIMM Kabensamm
nocrnegoBaTesibHOM Lenn OrHEN SABMASIOTCA Kabenu CO CKpyYEeHHbIMWU MeAHbIMW MPOBOOHWKaMM C
N30NSUMEN N3 CLUATOTO MONUITUNEHA, STUIEHMPONUIIEHOBON Pe3nHbl MM OyTUNHEONPEHOBOM
pesanHbl M Cc pybawkon wu3 XrIopcynbOHUPOBAHHOIO MOMMATUNEHA, MNONMBUHUIIXITOPMAA,
NONN3aTUIEHA NN MPOYHOrO HEOMPEHA; B KAYECTBE 3KpaHa MCMOoNb3yeTCcs MeTannyeckas feHTa.

14.9.4. OO6bIMHO MCNoNb3ylTCA HanpskeHus B ananasoHe ot 600 go 3030 B npw ncnonb3oBaHun
CTabmnnsaTopoB MOCTOSIHHOIO TOKa MoLLHOCTLIO 0o 20 KBA, o6GecneumBarolLmx BbIXOAHON TOK 6,6 A.
Mpn uncnonb3oBaHuM Gonee MOLWHbLIX CTabunmsatopoB MOryT ObiTb NonydeHbl Gonee BbICOKME
3Ha4YeHWs1 HanpsbkeHust, Hanpumep 4545 B ana ctabununsatopa mowwHocTeio 30 KBA, paGoTatowero
npy 6,6 A. OgHako pekoMeHOyeTCs OrpaHMyYMTb MOLLHOCTb WCMOSMb3yeMblX CTabunnsatopoB
3Ha4yeHnem B 20 kBA n yctaHaBnmMBaTb CUCTEMY OrHEN C UCMOSIb30BAHMEM HECKOSIbKUX Lienen ans
pacnpegeneHus Harpysku.

Kabenu ynpaBneHus

14.9.5. Kabenu ynpaBneHusi SBNSOTCS HU3KOBOSIbTHBIMU KabensMu, O6bl4HO CrnapeHHbIMKU Unu
MHOTOXWITbHbIMU. NS HEKOTOPbLIX MPOCTbIX LEeNen ynpasreHus MOXET WCMoNb30BaTbCA rpynna
OOHOXWUIbHBIX Kabenen. HekoTopble kabenu ynpaeneHus MMeT OavH unu aBa Gonee TOncTbIX
NPOBOAHMKA AN NIMHENHOIO HAaNPSHKEHNS U/UIMM HENTPANbHOro NPOBOAA M HECKONBKO O0Nee TOHKUX
NPOBOOHMKOB AN MHOMBWAOYaNbHOTO ynpaBneHus. B apyrmx yctaHoBKax B KayecTBe JIMHENHOrO U
HENTpanbHOro NMPOBOAOB MOXET WCMONb30BaTbCA Mapa Oonee TONCTbIX MPOBOAHWKOB U Apyrue
kKabenu c HeckonbkuMy Oonee TOHKMMM NPOBOAHMKAMW ANS MHOAMBWUAOYaNbHOTO YrpaBeHus:.
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MHoroxuneHble kabenu ynpaenenuss umetot 7, 12, 16 unn 6onee npoBOAHWMKOB. BOMbLWMHCTBO
kabenen ynpaBneHus UMeLOT CKPyYeHHble MefHble Xunbl. Paamep npoBogHuKa BbiGMpaeTca Takum
obpa3om, 4TOObl NageHne HanpsPkeHWs B NMHWM COOTBETCTBOBAsfio AOMYyCTUMbIM Mpeaenam.
MonepeyHoe ceyeHne NPOBOAHUKOB 06bIYHO cocTaBnseT oT 2,5 Mm2 a0 0,5 mm? (0T Ne 12 go Ne 22).
ConpoTuBneHne n3onsauum AOMKHO COOTBETCTBOBATb HaMPSHKEHWIO ynpaBreHus, KoTopoe Ob6bI4YHO
coctasnsieT 250 B nnu meHee. B kayecTBe M30MAUMOHHBLIX MaTepnanoB Ansa Kabenewn ynpasneHus
NCMNONb3YIOTCSA, B YaCTHOCTW, pe3unHa, NONMUITUMNEH, NONMUBUHUINXIOPWA, NakoTkaHb U Bymara. Ons
yMeHblUeHs auameTpa kabensi >xenatenbHO WUCMONb3oBaTb TOHKYK u3onauuio. [Ons uenen
yrnpaBneHns nepeMeHHOro Toka »ernaternbHO UCMoNb3oBaTh BUTbIE Napbl UK YKaaky NpoBOAHUKOB
B BUAE Cnupanu, Tak Kak OHW MO3BOSAT YMEHbLUIMTbL HAaBOAUMOE HarnpshkeHne mexgy uensmu.
MHoroxunbeHble Kabenu [OfMKHbI UMEeTb BHELUHIOK pyballky M MOryT OCHalaTbCs SKpaHOM K3
MeTannMyeckon NeHToI.

Kabenb cBA3u

14.9.6. [na obecnevyeHnss CBSA3N MeXAY KOHTPOSIbHO-AMCMETYEPCKMM MyHKTOM, Oyakamu ans
anekTpoobopyaoBaHusi, crnyx6amm unm cTaHUMSAMN HeoBXo0AMMO NPOSIOXKMTL crieumanbHble Leny Ans
BHYTPEHHEN CBA3N Unn TenedoHHble uenu. AT uenu obbiMHO COCTOAT M3 OOHOTO MITN HECKOMbKUX
kabenen TenedgoHHOro TUNa ¢ BUTbLIMKM Napamu. Takue kaGenu AOKHbI ObiTb MPUrOAHBIMU ANS
npoknagkM noa 3emnen. XoTsi B HEKOTOPbIX cUCTemMax Afsl CBSA3M MOryT UCMOoNb3oBaTbCcs Kabenu
ynpaBneHus, NpeanodYTuTeNbLHeE NCNob30BaTh OTAENbHbIE Kabenu, NpoknaabiBaemble B OTAENbHbIX
kabenenpoBogax, WAM Ha [JOCTAaTOMHOM pacCcTosHMM Jpyr OT Apyra B TpaHwee npu
HenocpeaCTBEHHOM YKrnaake B 3eMrie.

14.10. Mposoaa 3azemneHus

MpoBog 3a3eMneHuss UM ypaBHOBELLMBAIOLLMIA NPOBOA AOSPKEH MnpeaycMaTpmBaTtbCcsa ANis
3aLLUMTbl NOA3EMHbIX CUMOBbLIX Kabenen n kabenen ynpaBneHns OT BbICOKMX UMMYTbCOB HaMNpPsiKeHUs
OTHOCUTESTbHO 3EMINN B parioHax, rae MoryT UMeTb MECTO NOBPEXAEHNS B pe3ynbTaTe yaapoB MOSTHUAN.
MpoBoag 3a3eMneHnsi OOMKEeH MNPOKNaabiBaTbCs MeXZy MNOBEPXHOCTHIO 3eMNN M NOA3EMHbLIMU
kabenamu. O6bI4MHO OH NpeacTaBnsAeT cobon HEN3ONTMPOBAHHBLIA MHOTOXWIbHBIA MELAHbIN MPOBOLHUK,
XOTA B HEKOTOpbIX rocygapCTBax WMCMNonb3yeTcs cTanbHas HUTb. Pasvmep npoBoga 3a3emieHusi
OOMKeH OblTb HEe MeHblue, YeM HaumbOomnblUMI pa3Mep MNPOBOAHWUKOB, ANsl 3alUMTbl KOTOPbIX OH
npeaHasHadeH. MonepeyHoe ceveHne NPoBoAHUKA MOXET cocTaBnaTb oT 10 Mm? 4o 25 Mm? (oT Ne 8
0o Ne 4 AWG) unun Gonee. 3To JOMKEH ObITb LENbHbIN NPOBOAHMK, MOACOEANHEHHDBIA K apmaType
Ka)KOoro OrHsi, KaXKaoMy OCHOBAHWIO OTHSI M 3a3eMNSOLLEMY CTEPXKHIO UMM COEANHEHMIO BOOMNb BCe
ero Tpacchl.

14.11. MpuuunHbI NnoBpexaeHus kadenemn

14.11.1. MNMoepexaeHns kabenen SBNSIOTCS PacCnpPOCTPAHEHHLIMW MPUYMHAMW BbIXOAa W3 CTPOS
uenen aspodpOMHbIX OFHEW W 4YacTo TpebylT 3HAYMTENbHOrO BPEMEHW W yCUnui Ans ux
oOHapyXeHus n peMoHTa. DPAEKTUBHbIE METOAbl YMEHBLUEHNS YacTOThbl NMOBPEXOEHUN Kabenen
MOBbLIWAKT HAAEXHOCTb CUCTEMBI. Jlyyllee 3HaHMe NPUYNH NoBpeXxaeHn kKabenen OMKHO okasaTb
cogencTtBme B BbIOOpe TUMMOB kabernenm u npouedyp npoknagkn. Hekotopble M3 3TUX MPUYMH
pPacCMOTPEHbI HUXeE.

MexaHunyeckue noBpexaeHunA

14.11.2. BeposiTHO, HavbomnblUEe KONMMYEeCTBO OTKa3oB Kabernen BbI3bIBAETCA MeXaHUYeCKUMU
noepexaeHusmu. o Bcen BMAMMOCTKU, Hambonee pacnpoOCTPaHEHHOW MPUYUHOM MEXaHUYeCKUX
MOBPEXAEHUA SABMAIOTCA MNAOXMe MeTodbl M npouedypbl NpoKnagkn kabenen, B TO Xe Bpems
dmsmyeckne nospexaeHns kabens MoryT Bbi3blBaTbCA MpoOMep3aHneM, Bubpaunen oT OBWKEHUS
BO34YLUHbIX CyOOB MM TPAHCMOPTHLIX CPEACTB, rpbi3yHamun, COBAMOM MM NpoceaaHuem noysbl U
MHOMMMM OPYTMMK MPUYMHaMn. Hxe nepedmcrneHbl HeKOTopble BUAbI MEXaHUYECKNX NOBPEXAEHWNA:

a) 3apybKku 1 LapanvHbl Ha U30MnALUKY;

b) upeamepHoe HaTskeHMe kabensi Npu NPOoTArMBaHUKM B Kabenenporogax Unv pasmaTtbiBaHUK
ANs HeNocpeaCTBEHHONM NPOKNaaku B 3eMIE;

C) KaMHWU nnm noCTopoHHME npeamMeThbl B noAyLlKax unn Mmatepuanax ana 3acblinku TpaHUJeVI;
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d) Yype3MepPHbIe I'IpOFI/I6bI npu BBo4e B CMOTPOBbIE OKHa UM CMOTPOBble KonoAubl U BHYTPU HUX,
a TaKkKke B OCHOBaHUSIX OrHeENn, Ka6enenpOBop,ax, apmMmartype orHenm, npn nogcoegnHeHnn K
060pyD,OBaHI/II'O, B MeCTax pa3beMOB Ui CpallnBaHnA, BOOIb TpaHLIJeIZ nnn Ka6enenposonos
nnn B Apyrnx mecrtax, rae ocegaHume noYsbl, 060ny>K|/|BaHme, nposegeHne MOHTaXXHbIX pa60T nnn
norofgHble ycrioBna MOryT yBEJTMHUTb HATAXEHUNE;

e) nosABneHne 3apy60|< Ha NpoBOAHUKaX B MeCTax cpallmnBaHUa nnm coeanHeHn4 B hanbHenLwem
MOXET BbIi3BATb O6prB NpoOBOAHUKA;

f) HepgocTaToyHOE paccTosiHme mexay kabensmu B TpaHLIesX, Kak B BEPTMKaNbHOW, Tak U B
ropuM3oHTanNbHOM NIOCKOCTSAX, B MecTax obpa3oBaHus netenb kabens unu B Mectax, rae ycagka
3eMnn UnNu Npomep3aHme MOoryT Bbl3BaTb HEMOCPEACTBEHHOE COMNPUKOCHOBEHME ABYX OTPE3KOB
Kabens;

g) 3amMep3aHue unu BCMyvMBaHWE MPU MPOMEpP3aHUM CO3JaloT AaBneHne Ha kabenb nbaa,
3amep3Luent NoYBbl MM APYrMx TBepAblX NpeaMeToB UM MartepuanoB. B Takux mectax ans
YMEHbLUEHMS AaBneHus HeobxoammMo obecneynmTb COOTBETCTBYHOLLYH YNpYyryto MOAKMaAKy w
3anac kabens;

h) HeHagnexawee 3akpenneHue kabenen B CMOTPOBbLIX KOMOAUAX WM OpYyrux MecTax, rae
npormd wnuM BbIXOO Ha MOBEPXHOCTb MOryT MPMBECTU K OKal3aHUK AdaBneHns Ha kabenb
npegmeTamun Unn NoabMu;

i) BUOpauus, Bbi3blBaeMas [ABWMXEHMEM MO MOBEPXHOCTM Hag kabenem wunu paboton
o6opyaoBaHus, NPUMMbIKAKOLLEro K kabeno nnv Haxogsawerocs psgom € HUM, MOXET Bbi3BaTb
yCTanoCTHble HanpshkeHus B MPOBOAHMKE unn B pybaluke n nsonauumn. B mectax, rge umerot
MECTO UNM MOTyT BO3HWKHYTb Takue YCrnoBWs, MpoknagbiBante kabenu B kaHanax, KoTopble
NPOXOAAT Ha AOCTATOYHOM PacCTOSHUK OT 30H BUBpaLmMK; n/nnm

i) paspbIB Unu pasgeneHune kabenenpoBo4oB MM kKaberbHbIX KaHANOB MOXET Bbi3BaTb pa3pbIB
kabens. Mpu npoknagke kabenbHbIX KaHanoB M KabernenpoBoOoB AOSMKHbI obecnevnBaThbes
COOTBETCTBYIOLLUMNE COEANHEHUS], 3acbinka u yTpamboBkKa.

NMpoHMKHOBEeHMe BOAbI

14.11.3. KopoTkoe 3amblkaHve Ha 3eMio NPOUCXOANT, Korga BoAa MMeeT BO3MOXHOCTb MPOHUKHYTb
K MPOBOAHUKY Yepes3 3aLUMTHY0 060m0o4Ky 1 n3onaumio kabens. NMpoHMKHOBEHME MK NpocaynBaHmne
BOAbl MOXET MpoMcxoauTb B MeCTax CpallivMBaHUS, COeOMHEHUSl, Ha KOHUax kabensi, B mMecTax
dU3nMYeCKUX MOBPEXOEHMIN, 4Yepe3 HeKayeCTBEHHY W30MAuMio, 4Yepe3  MUKPOOTBEpPCTUS,
obpasoBaBLUMECS BCMEACTBUE yaapa MOSTHUM MK Bpocka HanpshKeHUs, Unu B pesynbTaTe Apyrux
noBpeXaeHun.

14.11.4. HekayecTBEeHHOE CpalLMBaHUE U HEMPaBUIbHas yCTaHOBKa KOMMIEKTa CoeaNHUTENEN YacTo
ABMSOTCA NPUYMHAMM NPOHUKHOBEHMS! BoAbl. (YKa3aHuMsl MO BbIMOMHEHWIO CpaLLMBaHUsSi U yCTaHOBKe
coegnHuTenen npmeeneHbl B pasgene 14.12. HacTosiLLero JOKyMeEHTa).

14.11.5. [ina npenoTBpalleHNs NPOHMKHOBEHMSI BOAbl Yepe3 KOHLbl Kabens 3TW KOHUbl crnegyeT
OYMCTUTb U BbICYLUMTb OO0 MOACOEAMHEHMSI UX K 0bopydoBaHWMO, a Takke nocre 3Toro. KoHupl
cBOOOOHBIX Kabernewn OOMKHbI 3alUMLLATLCA aHanorMyYHbIM obpasoM. HekoTopble BUAbLI M30MALMK, B
0COBEeHHOCTN Oymara U MUHeparbHble 3amnofiHUTENW, MOryT BNUTbIBaTb Bnary M3 aTtMocdepbl B
nepuopbl NMoBbILLEHHOW BnaxXHOCTU. KOHLbI kKabenen Takux TUMOB AOMMKHbI Bceraa ObiTb 3agenaHb,
Aaxke rnocrne noacoeanHeHnst K 06opyaoBaHuio.

14.11.6. HekoTopble BuAbl M30NSUMM MOFYT OOMycKaTb 4Ype3MepHoe NPOHWKHOBEHME BOAbl B
pesynbTaTe AedeKToB UM 13-3a Ux cocTaea. Takve AedekThbl creayeT BbISIBMATb NPY KAYeCTBEHHbIX
UCnbITaHNsX conpoTuBneHus msonsumn. Coobluanocb, YTO HeKoTopble Kabenu C HeonpeHOBOWM
pyb6alLLKoi HeJOCTaTOMHO BOAOHENPOHULIAEMbI, TOrA4a Kak B APYrMX COOBLLEHMSIX TOBOPUIIOCH O TOM,
4TO Kabenu 3Toro TMNa MMEIDT XOPOoLUME XapaKTepucTuku. Mepen 3akynkon kabens cneayeT U3yyYnTb
XapaKTePUCTUKN Kabens AaHHOro TUNa, NPeanoYTUTENbHO OT TOrO e U3roTOBUTENS, B APYrMX MecTax
yCTaHOBKM.
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14.11.7. Yaapbl MOMHMI MOFyT HaHECTV 3HaYMTENbHblE MOBPEXAeHUs1 kabensam unu HaBeaeHHoe
HanpsbkeHMe MOXeT OblTb [AOCTaTOYHbIM ANl MOBPEXAEHUS M30NsSuMM K3-3a  obpasoBaHUs
MWUKPOOTBEPCTUA. DTN OTBEPCTUSI C HaMbOnblUei BEPOSATHOCTbIO MOMYT BO3HUKHYTb B TOYKax
nepeceyeHnss kabene wnnm B MecTax, rae kabenb MpOXoauT PsOaOM MM HEMOCPEOCTBEHHO
conpukacaeTcs C MeTanM4yeckumm npoBOAHUKaMU. [PONOXEHHbI COOTBETCTBYHOLMM 06pasom
NPOBOA 3a3eMSIEHNs WNW  YPaBHOBELLMBAIOWMN MNPOBOA  [AOMKHbI YMEHbLUMTL BEPOSITHOCTb
noBpexaeHns kabens B pesynbTaTe yaapoB MOJHUN.

14.11.8. lNoBbILLEHHOE HaNpsPKeHWEe MOXeT NocTynaTh B kabenb nnbo cnyyvanHo, nubo ns-3a cboes B
paboTe. MoBpexaeHne kabens MoxeT BbiTb HE 3aMeyeHo cpaasy.

14.11.9. KOHCTpyKUMss cucTemMbl OOMKHA BKIMHOYATb CPeACTBO ApeHaxa KabenbHbIX KaHanoB U
CMOTPOBLIX KOMOAUEB B UENsX npedoTBpalleHVUst OJIMTENbHOrO HaxoXaeHust kabenen w
coeguHuTenen B BoJe.

XnmMmunuyeckoe noBpexapeHue

14.11.10. YacTo kabenu Lenen aspoapPOMHbIX OFHEN NPOKNAAbIBAlOTCS B 30HaX, A€ NOCTOSIHHO UK
WHOrga NpUCYTCTBYET TOMMMBO, MACHO, KACIOTbI U ApYrMe XMMUYECKMe BELLECTBA. TN XMMUYECKNe
BELLECTBA BMSAOT Ha COMPOTUBIEHME MU30MSILUMM HEKOTOPbLIX TUMOB kabenen. Ecnn n3secTHO unn
npegnonaraeTcs, 4to kabenu MOryT noABepratbCs BO3LENCTBUIO TaKMX XUMMUYECKMX BELLECTB,
cnenyert BblbpaTh TUN kabens, yCTOMYMBLIN K UX BO3AEUCTBUIO. HeonpeHoBasa 1 pe3mHoBasi U3onsums
MOXET ObITb HEMPUIO4HOW B NPUCYTCTBUN HEKOTOPbIX aHTUOBNEeAEHNTENBHBIX XXUOKOCTEN.

MNMoBpexaeHue rpbizyHaMmu

14.11.11. B HekoTOpbIX 30HaX kabenb, HEMOCPEACTBEHHO MPOMOXEHHLIN B 3eMIle, NoaBepraeTcs
BO3ENCTBUIO TPbI3yHOB, B OCOOEHHOCTU CYCMMKOB, KOTOpble MNpOrpbi3atnT maonaumo. Nmetotcs
AaHHbIE O TOM, YTO IpPbI3yHbl MOTYT ObITb NPUBEYEHbI K Kabento NMbo BblaenseMbiM MM TENoM, G0
ero BKycom. B mectax, rge HaHocuMble rpbi3yHaMy NOBPEXOEHMS SBNSAOTCA Cepbe3Hon Npobnemon,
MOXeT ObITb »enaTenbHbIM MpoKnagbiBaTb kabenu B kabenenpoBogax nmMbo MCMNOMbL30BaThb
MeTannmyeckme ob6onoykn kabenen, B 0COGEHHOCTN NS 3aLLMTbI OTKPbITbIX BTOPUYHbIX OTBOAOB.

MoBpexaeHMe MUKpOOpPraHU3IMaMm UM pacTeEHUAMMU

14.11.12. CoobLlaeTcs, YTO MUKPOOPraHN3Mbl U PacTEHUSI MOTYT ObiTb MPUYMHOW MOBPEXOEHUS
HeKOTOpbIX TUMOB Kabenen B TPONMYECKUX UK cyGTponnyecknx 3oHax. Ecnu npeanonaraetcs, y4to
MOryT BO3HUKHYTb Takue npobnembl, crieqyeT BolbpaTh TUN Kabens, KOTOpbIN MOXET NPOTUBOCTOSTh
BO30ENCTBUIO MUKPOOPraHU3MOB 1 PacTEHUNA.

MoBpexaeHne 030HOM M KOPOHHbLIM pa3pPsaoM

14.11.13. W3onsaumsa HeKoTopbix Kabenew noBpexaaeTcs 030HOM, a criegoBaTeNnbHO, U KOPOHHLIM
paspsagoM, MpovM3BOAMMBIM LAHHOW Uenbio unn bnvxkanwmmn uenamun. meloTca Takue Tunbl
KabenbHON W30nsuUN, KOTOpble YAOBMETBOPUTENBHO MNPOTUBOCTOAT [aHHbIM BO3AENCTBUSAM.
CniegyeT BbiOMpaTb kabenn ¢ COOTBETCTBYIOLLMMU CBOWCTBaMMU, €Cnv Kabenb nepedaeT BbICOKOE
HanpshkeHne unn MOXeT noaBepratbCA BO3OEVCTBMIO O30HA WM KOPOHHOrO paspsiga w3 Opyrux
NMCTOYHMKOB. B npownom ucnonb3oBanu anga nocnegoBaTtenbHbiXx cuctem orHen Bl u orHen
npubnmwkeHnss kabenun, KoTopble He ObiNM 3aliMleHbl OT BO3AENCTBMS KOPOHHOrO paspsga,
000CHOBbIBag 3TO TeM, YTO [OaHHble CUCTEMbl JKCMyaTUPYOTCS C MOSHOW Harpyskou nuvb
He3HauMTenbHOE KONMYECTBO YacoB B TeUeHue roga. B cBa3u ¢ aTum aaHHble Kabenu nogeepratoTcs
neperpy3kam HanpshkeHus B TeyeHue TONbKO HebonbLoro KonmMyecTBa BpPEMEHU 3a BpeMs
akcnnyaTtaumun. [laHHasa npakTvka Obina npusHaHa HexxenaTenbHOW, MOCKOMNbKY CHVXKEHUE 3aTpaT npu
Hel He3HaunTemnbHO, a TaKkke B CBSA3U C TEM, YTO HEKOTOPbIE U3 aTUX kabenen MoryT BKNOYaTbCA B
uenu pacnpegeneHms 3Heprum 1 NOCTOSHHO NOABEPraTbCs BO3AENCTBUIO BbICOKOTO HaMNpsPKEHWS.

AlrA GM-AGA-015 HN30.: 02/ Pes.: 00



PYKOBOOCTBO NO
NMPOEKTUPOBAHUIO ASPOOPOMOB
YacTtb 5. dnekTpnyeckme cuctemsbl.
Kabenu ans noa3eMHbIX KOMMYHWUKaLUN naBa/Ctp.: 14/9

aspoapomoB

HdokymeHT Ne GM-AGA-015

nOBpe)KAeHVIe yn pra(bVIOﬂeTOBbIM n3nydyeHumem

14.11.14. W3onaumsa HekoTopblx kabenen, koTopas MMEeT YAOBNETBOPUTENbHbIE XapaKTepPUCTUKM
NpuY NPOKNaaKe Nof 3eMIrien, MOXXeT CTaTb XPYMNKOW U ObICTPO NPUITM B HEFOAHOCTb NPY BO3AENCTBUM
CONMHEYHOro CBeTa, Hampumep, Mpu Npoknagke kabenen Ha onopax, TakMX Kak MaudTbl OrHew
npubnmwkenus. Ecnu kabenb ycTaHaBNMBaeTCs Ha OTKPLITOM BO3adyXe, crieayeT BbliopaTb kabenb ¢
n3onsiumMen, yCToMuMBOM K YnbTPadMONeTOBOMY W3MYyYEHUO, WM MpoknagabiBaTb kabenb B
MeTannuyeckom kabenenposoae.

MN3HOC Kabenen

14.11.15. W3onauma GonblwmHcTBa Kabenen maHalwmBaeTca MeaneHHo. Cpok cnyxObl kabenew,
npoknaabiBaeMbIixX Noa 3emnen, gomkeH coctaenatb 10-20 ner.

14.12. CoepuHeHue Kabenen

MecTta cpawmBaHuA kabenem He OOIMKHbI pacnonaratbCqa B KabenbHbIX kaHanax. OHu
O0MyCTUMbI TOJMIbKO B CMOTPOBbIX KOonoguax h CMOTPOBbLIX OKHaX.

CpawmBaHue Kkabeneun

14.12.1. CpawumBaHme kabenei Bceraa AOMKHO BbIMNOMHATLCS OMbITHBIMU M KBanuduumpoBaHHbIMK
cneumanucTaMmm no cpawmeaHuio kabenen ¢ cobniogeHnemM caMblX BbICOKMX CTaHOAPTOB kavecTBa
paboTtbl. MeToabl cpawmBaHMs W UCMOMb3yeMble MaTepuanbl [OMMKHbl COOTBETCTBOBATb
pekoMeHaaumMaM U3roToBUTENST MaTepmarnoB ANnst CpalimBaHns NPUMEHNTENBbHO K KOHKPETHOMY TUMy
cpawmBaemoro kabens. Bce coeavHeHns kabenen OOMKHbI YOOBNETBOPATb  CRedytoLmMm
TpeboBaHmaM.

14.12.2. Cunoeblie kabenu c usonsyuel, paccyumaHHol Ha 6osiee yem 5000 B. Cnepyet
1cnonb3oBaTb KOMMIEKTbl ANs CpaluyMBaHus, NpeAHasHavYeHHble Ans Tvuna cpalivBaemoro kabens.
Mpn OTCYTCTBMM TaKUX KOMIMIIEKTOB MOXHO BbIMOMHATL CpaliMBaHWe C  WCMoSib30BaHNEM
N30MSALMOHHON NEHTbI B COOTBETCTBUM C MOCBSLLEHHbIM 3TOMY BMAY CpaliMBaHus NyHKTOM 14.2.6.
HacTosILLEero 4okyMeHTa. He cneayeT npuMeHsaTb ANsi cpalumMBaHUs AMOKCUAHYH0 CMOMY U Kameapb.

14.12.3. Cunoenie kabenu c¢ u3onsyuel, paccyumaHHou Ha 600-5000 B. Cnepgyet
MCnonb30BaTb repMEeTUYHbIE AMOKCUAHbIE 0B60NOYKM A CpaLLMBaHMS 1 KOMMNIEKTbI MUTbIX DOpM ANs
cpallvBaHus, paspaboTaHHble Ans AaHHOro Tvna kabens, B MOSIHOM COOTBETCTBUM C UHCTPYKLMSIMM
nsrotoutens. CpalluMBaHWe C UCMOSb30BAHWMEM M3OMSLMOHHON NEHTbl CrieqyeT MCnonb3oBaTh
TOIMbKO B Cry4ae HeobGX0ANUMOCTH.

14.12.4. Cunoesble kabenu c uszonsayuell, paccyumaHHol Ha 600 B u meHee. [1ns cpawmBaHus
Bcex kabeneWn, NpoknaabiBaeMbIX HEMOCPEACTBEHHO B 3eMre, MOryT UCMONb30BaTbCA NoAxoasLme
KOMMMEKTbl MUTbIX POPM UMM FrepMeTu4Hble SMOoKCUAHble 0bonoYdku. Takke MOXHO obGecneynTb
cpallvBaHMe C MOMOLLbIO M3OMALUMOHHON NEHTbl, UCMONb3ys B KayecTBe 3alUMTHOIO MOKPbITUS
npeaBapuTeNbHO PacTAHYTbIE UMM TEPMOYCAXMBAOLLMECS TPYOKU.

14.12.5. KonmponbHbie u meneghoHHbIe kKabenu. [Ins cpawmBaHns HerepMeTU4ecknx kabenen c
TEPMONMIACTUYHOM  M30MAUMEN UMeeTCs TUMoBas MHOropasoBasi 3anosfiHsemasi 06onouka.
CpalimBaHmne CyLLIECTBYIOLMX repMeTU4YHbIX kabenewn, kabenen co CBUHUOBOM OBGOMOYKOM WM
kabenen c OymakHOW M30MAUMEN OOIMKHO obecneumBaTbCs B COOTBETCTBUM C TpebGoBaHMSIMU
COOTBETCTBYHLLMX NMOSTHOMOYHbIX OPraHoB.

CpawuBaHue ¢ NpUMeHeHMeM U3OJISILUOHHOM NEeHTbI

14.12.6. CpawwimBaHme ¢ NnpMeHeHNEM N30NALIMOHHOW NIEHTbI OOLIYHO NUCMONB3YIOTCA TOMBKO B TEX
criyyasix, Korga HEBO3MOXHO MOMyYuTb YOOBNETBOPUTENIbHbIE COEAMHUTENW U KOMMMEKTbl ONs
cpawmBanus. Ecnn Heobxogumo oGecneynTs cpallyBaHne ¢ NOMOLLbIO M30MSILMOHHON NEHTbI, As
NonyYeHUsi yaOBNeTBOPUTESbHBIX Pe3ynbTaToB A0SMKHbI ObiTh CMNONb30BaHbI NPaBUIbHbIE MEeTOAbI.
MeTon, pacCMOTPEHHbIN HUKE, MPUMEHSIETCA K OOHOXMIIbHOMY Kabent, ofHako ¢ HeGonbLMMM
AopaboTkamm OH MOXET ObiTb UCMONb30BaH Takke NPUMEHUTENBHO K MHOTOXUIIbHOMY KabGernio.
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14.12.7. Bcerga nogoepxupanTe KOHUbl kabenen, noanexawmx COeOMHEHWUD, YUCTbIMU U
3almLLEeHHbIMK OT BNaru.

14.12.8. Kak noka3aHo Ha puc. 14-3, akkypaTHO CpexbTe Ha KOHYC W yoanuTte MokpbiTue, pybalLky,
MeTannuMuecknii 3KpaH, 3aliMTHYI0 O0OO0NOYKY M M30MsAUMI0O C KOHUOB Kabenew, nognexalimx
coeuHeHuto. OueHb akkypaTHO yaanuTe BCe OCTaTK1 U30NsiLmK C NPOBOAHUKOB Ha ANMHY NPUMEPHO
3 MM nnioc MonoBMHA ANMHBbI OGXKMMHOIO COEAVHUTENS, He OCTaBnsAs 3apyboK Ha MPOBOLHKMKE.
AKKYpaTHO CpexXbTe Ha KOHYC M30MAUMIO B HamnpaBrieHUW OT MPOBOAHMKA Kak MUHUMYM Ha 4 cM.
CaBvHbTE 3alUUTHY0 0OOMNOYKY, METaNMYecKyo neHTy, pybaliky n T. 4. Ha3ag BOOMb BHELUHEW
NOBEPXHOCTU U3OMSALMOHHOIO Crosi ewe Ha 2 cM. OTO CMELLEeHNe KOHyca [OMMKHO GrnokvpoBaTb
NPOHUKHOBEHWE BOAbl, MpocayMBatollencs BOOMb koHyca. CoxpaHuTe B LENOCTHOCTU
MeTannuuyeckylo FNeHTy 93KpaHa, ecnu TakoBasi MPUMEHsIeTCsl, MO BCEW [AfIMHE CpalLMBaHuS.
AHanornyHbim o6pa3om CpexbTe Ha KOHYC HeMeTannmMuyeckyto 3alyTHY0 06OMoYKy Ha 2 cM unn
Gonee. Ypganute Bce CTanbHble WNM MeTannMyeckue 3alimTHble OOOMOYKM UMM BHELLHee
MeTannmMyeckoe MOKPbITUE, HO COXPaHWUTE YKOPOYEHHblE YacTW WM KOHUbl AN MNOBTOPHOrO
COeVHEHMS1 BOONb BCEW AMMHbI CpaLLMBaHUSI.

1, YoanwTe W3oNAUMK KaBens Ha ANKHY 3 MM MNKC NONOBKHE ANMHLl COBAMHUTENA,
2, AMKYPATHO CDEMETE WIONALMIO HA KOHYC Ha 4 cM.
3. CoenMHUTE NPOBOAA NPU NOMOILM 0BMUMHOMD coefMHMTens, 4 CM

4. Oumcriate NoBERXHOCTE M30NAUMK nepeq oBMoTHOHR ANOPOTEHOM MNK M30CNPONMMNOBEIM CNMETOM W ,Elﬂl:'-IIE en BBICOXHYTE,

5. OBMOTaATE COSOMHEHWE B OOMH CNOH MICNALWOHHOR NEHTON, CHNBHO PACTANMBAA &2 (JaHHAA NEHTa MOMET DACTATWEATLCA
Ge3 00pwiea Ha 600 % cBoed ANWHLD) W HAKNAALIBAA BUTEM BNOMYHAXNECT, 40 PACCTOAHKMA B 2,5 CM OT 00pesaHHoro yuacTHa.

6. HaknageleaiiTe AononHUTENEHEIE CNOM M30NALMOHHOW NEHTHI BNOMYHAXNECT U PABHOMEDHO ANA obecneyeHunA
TONLWHEI, PAEHOM BHELLHEMY OUaMeTpy Kabena.

T

7. HanowuTte 2 AoNONHUTENbHLIX CNOA W30NALMOHHONA NEHTHI BNOMYHAXNECT A0 PACCTOAHWA B 8 CM OT
YYacTka CO CPe3aHHol M3onALMen.

8cm

fe——

s« R AR OGRS CAR AN

8. OOMoTaiTe BCE CcOEAMHEHWE 4 CNOAMKU NEHTHI BNOMYHAXNECT 10 PAcCTOAHWA B 13 CM OT
YYacTka CO CPe3aHHol M3onALMen.

Puc. 14-3. TunoBoe cpawmBaHune C NPUMMeHEeHUeM U3ONSLMOHHOMN JIEHTbI

(cM. MHCTPYKLUMK n3rotoBUTENEN)

AlrA GM-AGA-015 U30.. 02/ Pes.: 00



PYKOBOOCTBO NO
NMPOEKTUPOBAHUIO ASPOOPOMOB
YacTtb 5. dnekTpnyeckme cuctemsbl.
Kabenu ans noa3eMHbIX KOMMYHWUKaLUN naBa/Ctp.: 14/11

aspoapomoB

HdokymeHT Ne GM-AGA-015

14.12.9. [ina coeguHeHnsa KOHLOB MPOBOAHUKA MCMONb3ynTe O0OXMMHOW coeaunuTens. O6oxmuTe
KOHLbl MPOBOAHUKOB COEOUHMTENEM Mpyv MOMOLWM MHCTPYMEHTa, npeaHa3HayYeHHoro Ans
obecrieyeHnsi NonHoro obxuMma A0 yaaneHus 3Toro MHCTpymeHTa. [Mpu kenaHun coeguHUTENb
NMPOBOAHMKOB Takke MOXET ObITb NpunasiH.

14.12.10. Wcnonb3ys BbICOKOKAYECTBEHHYIO W3OMNSALUMOHHYIO FEHTy W3  HaTypanbHOM  unu
CUHTETUYECKON pEe3UHbl, TWATENbHO B OAMH Crio obmoTanTe coeguHeHue Mnpu OOCTAaTOYHOM
HaTsPKEHUM NeEeHTbl, pacTsarMBas ee npumepHo Ha 25 % wu obecneunBas npubnuamtensHo 50-
NPOLIEHTHOE MepeKpbITUE MO LUMPUHE NeHTbl. Kaxapbin crio 6yaeT pacnpocTpaHATbCA BCe Aarnblue
BOONb m3onaumu. MNpogomkanTte HapalwmBaTb CMOW PE3VMHOBOW NEHTbl OO MOMyYEHWUsT MOSIHOro
N30MSILMOHHOIO COS.

14.12.11. Ecnn noBepx uM30NAUMM  UCMONMb3YETCA 3KpaHMpyloLllasi INeHTa, npucoeamHuTe
MeTanfM4YecKyto NeHTy, KoTopas AOIMKkHa Oblna ocTaTtbCA Ha MecTe, BAOMb MecTa CpaluBaHuUS C
MOMOLLBIO MPUNOSi UM COOTBETCTBYIOLMX coeauHuTenen. [lpyu Heobxoammoctn obepHute
JONONHUTENbHON MeTannM4yeckon NeHTon aHanorMyHoro Tmna.

14.12.12. TlpopomxaiTe HamaTbiBaTb PE3VHOBYH NEHTY, kak onucaHo B nyHkte 14.12.10, go
TOMWMHBLI He MeHee anameTpa Kabens. AKKypaTHO nNpuknagbiBanTe yCunus K 3onsiLMOHHON NeHTe,
4yTObbl M30exaTb NYCTOT U O0BecneunMTb XOopoLlee MpuneraHne K noBepxHOCTM kabensa m cnoes
N30NSALUMOHHOM NEHTbI Mexay cobomn.

14.12.13. TlloBepx Pe3VMHOBOW M3ONSALMOHHOM NEHTbl A00aBbTe HECKOSIbKO CrOEB Heroptoven,
aTMOC(EPOCTONKOM M  MOPO3OCTOMKON TNEHTbl C BbICOKAM M3OMSALMOHHLIM  COMPOTUBMEHMEM.
HaknagpbiBaiiTe NnacTUKOBYHO NEHTY C CyLLECTBEHHbIM HaTshkeHneM, obecrneuvBasi Mpu Kaxxaom
obopoTe npubnuantensHo 50-NpoOUEHTHOE NepekpbiTMe MO LWMPUHE NeHTbl. [MnacTukoBasa neHTa
AOIMKHA pacnpoCcTpaHaTbCa Ha 3 cM unm 6onee BOONMb NOBEPXHOCTU M30NSALMM 3aLLMTHON 000NOYKM
C KaXxgow CTOPOHbI MeCTa CpaLLMBaHus.

14.12.14. Ecrv kabenb wmeeT cTanbHyld OpoHIO WM Opyroe MeTanimMyeckoe MoKpbITHE,
NOACOEAVHNTE 3a3eMINSAIOLLYI0 ONMETKYy MO BCEW AMMHE CpalluMBaHUA M Npukpenute ee K OpoHe
kabensi COOTBETCTBYOLMMWN XOMyTaMuU W/MNW C MOMOLLLI MPUMOS C KaXOOW CTOPOHblI MecTa
cpawwmBaHus (cm. puc. 14-4 (a)). Ecnn kabenb MNOKPbIT CBUHLOBOW 060M04KON, obecneybTe
COOTBETCTBYHLLIEE MAasHOEe CBMHLOBOE COeAMHEHME MOBEPX MeCTa CpaluMBaHus Ans obecrneveHus
BOOOHENPOHMLAEMOro LWBa B CBUHLIOBOW obonoyke kabens. Ecnn metannuyeckoe mMOKpbiTUE
3alUMLLEHO OT KOPPO3UM C MOMOLLBK CIOosi aHTUKOPPO3MMHOTO MaTepuana, HaHecuTe B 30He
npoBegeHuss paboT Mo cpaliMBaHWO MaTepuarn, aHanorMyHbIA UCMONb3yeMoMy MO BCEW OJIMHE
kabens.

ernﬂeHME H(I'}"Ta NeHTon peSHHDEEﬂ WM3onNAUMoHHas neHTa
W3 BUHWNNAacTa

MeTannuyeckas GpoHs

.............

3azemMnsoLLnA KIyT

(a) MOACOEOWHEHWE BPOHW BOONE MECTA CPALLMBAHMA

AR

ATMmochepocToRKas NNacTMaccoBasn nexra
(4 cnos BNONYHAXNECT C MMOKMM WM30NALMOHHBIM MOKPBITAEM)

(b) BHELUHEE NOKPLITUE MECTA CPALLMBAHINA

Puc. 14-4. CpawuBaHue Kabens B meTannnyeckon 6poHe ¢ npuMeHeHUneM U30NSILLUOHHOMN
NeHTbI

AlrA GM-AGA-015 HN30.: 02/ Pes.: 00



PYKOBOOCTBO NO
NMPOEKTUPOBAHUIO ASPOOPOMOB
YacTtb 5. dnekTpnyeckme cuctemsbl.
Kabenu ans noa3eMHbIX KOMMYHWUKaLUN naBa/Ctp.: 14/12

aspoapomMoB
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14.12.15. CpawmBaHue kabenen nydwe BCEro BbINOMHATL C UCMNOSb30OBAHMEM WMEKLUMXCA B
npodaxe KOMMMEKTOB AONS CpallMBaHUs, COAepXallMX COeaAuHUTENU ANs cpalivMBaHUS BCTbIK U
3MOKCMAOHbIE FTEPMETUKM. DTN KOMMOHEHTbI NOMOrYT cO34aTh BOAOHEMNPOHMLAEMOE N MEXaHUYECKU
npoYHoe coeauHeHue. BpoHMpoBaHHblE kabenu TpyAHO cpalimBaThb, ecnn TpebyeTcs CoXpaHuTb
MEeXaHUYECKYI0 NMPOYHOCTb; HEOOXOAMMO WM3roTOBWTHL CreumarnbHble MexXaHU4eckne coeamHUTenu,
KOTopble ByayT NPOYHO yaepKnBaTb OPOHIO.

14.13. KomnnekTbl coeguHUTenen Ansa uenen a3poapoMHbIX OrHem

14.13.1. icnonb3oBaHWe KOMMNIEKTOB coeanHuTenen. B nocnegHue rodbl 00MNbLUINHCTBO coeaMHEHWI
nocrenoBaTerbHbIX Lenei oCyLLEeCcTBNSANIOCh C MOMOLLbIO KOMMIEKTOB coeauHuTenein. HecmoTps Ha
BbICOKYI0 CTOMMOCTb TaKUX KOMMJIEKTOB, 3KOHOMUSI BPEMEHW NPY MOHTaXHbIX paboTax 1 ynpoLleHne
pasfenky 1 3aaenku Lenen npy nokanusauum oTka3oB AenarT NPUMEHEHNE UX KenaTenbHbIM. Tak
KaK BblBOAbl OOMbLUMHCTBA pa3nenuTenbHbIX TpaHCOPMAaToOpPOB B HACTOsILLIEE BPEMS CHabXatoTcs
coeauHUTENSAMN, Kabenu Takke [AOMKHbl MMETb COEAMHUTENW, MO3BOMAIOLLIME NErko MoaKM4YaTh
TpaHcdopmMaTopbl K NOCNenoBaTeNbHOM LENU U K OFTHAM M NErko oTcoeanHsTb uX. OOHOXUIbHbIE
NnepBUYHbIE COEAUHUTENMN U ABYXKUIbHbIE BTOPUYHbLIE COEANHUTENN MOKa3aHbl Ha puc. 14-5 1 14-6.

MpunuTbie K kabenio - T -

COEAMHUTENK Wreipe Tan 2 b ___| =
——  THeago —— Tun@ —EI_’___F_ ----- .

T Tun2M9 —— e

HeaxpaHrpoBaHHLIR kabens
/ peHup Utsips Tun 3 —*
Komnnext cogpmumtensi, montupyemsix va mecte  ——  THeago — Twn 10 —E——

\ SKpaHUpOBaHHEIA Kabens
WiThips Tun 3 =>

L [Heago — Twn10 ——

Puc. 14-5. [lepBUYHbIe coeaUHUTENN
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2 OTOENBHBIX NPOBOAA

Uhrsipp—
KoMmnnexkt coeuHHTENESH,
MOHTHpYEMBIX Ha MecTe MHesno
2-HUNbHBIA Kabenb
Uhbpp— Tun 5 ——
MHesgo Tun 12 —— { __Ellllh:[:]

2 OTOENkLHbIX NPOBOAA

/ Urepp——— Tun 6 ——

Mpunutele k kabeno R
cOeqUHMTENH Urbpp—— Tun 1 ——

2-WMINBHBIA Kabenb == |
lhespo —— Tun 7 —— m/ -

. [Hespp —— Twn8 —— E[ |

T i
——— e

Puc. 14-6. Bropu4Hble coeguHuTenu

YcTtaHOBKa coeguHuTtenen

14.13.2. KoHubl kabens cnegyeT noOAroTOBUTH TulaTenbHbIM 00pasoM B COOTBETCTBUM C
WHCTPYKLUMSIMM, NPeaoXpaHsis KOHLbl kabens 1 NoOBepXHOCTU CoeavHUTENE OT nonagaHus rpsasu u
Bnarn. Yoegutech, 4To niobble 3a30pbl Mexay kaGernem u BHYTPEHHEN NOBEPXHOCTbIO COEAMHUTENS
3anofiHeHbl COOTBETCTBYWOLWMM reneMm, npenoTBpallarowmmM obpasoBaHme nyctoT. [locne
NoACOeAVHEHUS coeanHuTenen yoeamuTecb B OTCYTCTBMM B COEOMHEHMM BO3AyXa, KOTOPbIA MOXET
pasbeauHUTb coeauHeHne. PekomeHaoyeTcs o6MoTaTb MECTO  COeOMHEHVUSt  BUHWUIIOBOM
SMNEKTPOU3ONSALUMOHHOM NEHTOW Ans NpeaoXpaHeHUss ero OT [psA3M U npedoTBpalleHus
pasbeauHeHus.

14.13.3.Ha puc. 14-7 npounnoCTpMpPOBaHO WCMONb30BaHNE MEPBUYHbLIX COeaNHUTENENn U
MOHTUPYEeMbIX Ha MecTe AeTanen And cpawmeaHusa. HecMoTps Ha TO, YTO MOAMGULIMPOBaHHbLIN
cnocob (b) noBbILLAET UCXOAHYI0 CTOMMOCTb MOHTaXHbIX paboT, ero NCrnosfb3oBaHWe pekoMeHayeTcs,
TaKk Kak OH MO3BONSIET CHWU3UTb B [JafbHEWWeM CTOMMOCTb TEXHMYECKOro OBCMyXMBaHMUS.
Mcnonb3oBaHne nuTbIX cCoeguHUTENEN 3aBOACKOTO W3rOTOBMEHUMS W AeTanen Ans cpalivMBaHus
npeanoYTUTEnbHEe WCNONb30BaHUS COeOUHUTENEN, MOHTUPYEMbIX Ha MeCTe, Kak Moka3aHo Ha
pucyHke 14-7 (a).

AlrA GM-AGA-015 U30.. 02/ Pes.: 00
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Kabenun ansa noa3eMHbIX KOMMYHUKaLUN aea/CTp.: 14/14
aspoapomoB
CoenunuTens, d 5 CoeanHuTenNs,
MOHTUPYEMbIN Ha MecTe MOHTVPYEMBI/ HA MecTe
(a) CTAHOAPTHbI CNOCOB
TpaHcdopmatop AGL
lNoneBoe cpaliueaHve [NoneBoe cpalluBaHue
NuToi coegnHuTenb P JlnToit coeguHuTens
L1 113 =z

Puc. 14-7. lNepBn4HbIe cOeaANHEHUNA CO cpallMBaHUEeM B NOMeBbIX YCNOBUSAX

14.14. CoeauHeHue NPOBOAHUKOB

CunoBbie NPOBOAHUKMU

14.14.1. CoeanHeHnst KabenbHbIX MPOBOAOB BLIMOMHATCA C  WUCMONb30BAHMEM  OGXMMHbIX
coeguHMTEnen npuv nomMowm OBGXMMHOIO WHCTPYMeEHTa, npefHasHadeHHoro ansi obecneyeHus
NonHoro ooxmMma 4o yganeHns MHCTpyMeHTa. [ns HM3KOBOMbTHLIX Lenen HanpshkeHnem go 600 B
MOTYT MCMONb30BaTbCS Pa3beMHble 6ONTOBbLIE COEAMHUTENMN.

KoHTponbHble n TenecoHHbIe Kabenun

14.14.2. CoeanHeHne TenedoHHbIX UM KOHTPOMbHbIX NPOBOAOB CrieAyeT BbIMOMHATL C NMOMOLLbIO
CKPYYEHHOrO U MpOMasiHHOro cpalivBaHUs WM COOTBETCTBYIOLLEIO  CamMo3auqumLLaoLLerocs
npeaBapuTeEnbHO U30NMPOBAHHOMO COEAVHUTENS, YCTaHaBNMBAEMOro C MOMOLLbIO CreunansHOro
WHCTPYMEHTa, npedHasHayeHHoro Ans obxuma coegnHuTens. B npouecce ycrtaHoBku crnegyeT
cobnoaaTh LBETOBY KOANPOBKY NPOBOAOB.

BpoHA u 3KpaHbl Kabenen

14.14.3. BpoHupytoLme aKpaHbl OOIMKHbI ObiTb 3MEKTPUYECKN MOACOEANHEHbI BOOMb BCEro Mecrta
cpawmBaHMa MyTeM 3a4nctkm 1 npunanku. [lpy  HeobXoaMMOCTM  UCMONb3ynTe  OTPEe3Ku
MeTannnyeckon onneTkn W npoBoAdAwerd neHTbl. BpoHa M 3kpaH [OMKHbI ObiTb MOMHOCTHIO
M305MpoBaHbI Apyr OT Apyra v OT 3eMIn, 38 UCKIIOYEHNEM ClyyaeBs, YNOMAHYTbIX B MyHKTe 13.5.6.
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UCNbITaHUA

HdokymeHT Ne GM-AGA-015

15.MnaBa 15. NpuemoyHble U aKcnyaTauMoHHble UCNbITaHUA

15.1.NpumeHnmocTb

OnuncaHHble B OaHHOW rMaBe MEeTOAMKM MUCMbITaHUN MOryT UCNOJ1b30BaTbCA MNMPU NPUEMOYHbIX
NCNbITAHNAX HOBbLIX CUCTEM, KOTOPbIE HeO6XOD,I/IMO npoBoanTb 40 BBeOAEHUA CUCTEM B SKCNIyaTauuio.

15.2.MapaHTUIHbLIN cpoK

Cbipble unu rpsasHble kabenbHble coeguHATENN W MoBpexaeHus kabenen BcneacTeve
HenpaBuIbHOM YCTAaHOBKU YacTO NPUBOLAT K BbIXxo4y kabenen ns cTtposi CnycTs HECKONbKO MecsLEeB
nocne yctaHoBku. KaxabI KOHTPaKT Ha MOHTaXHble paboTbl JOIMKEH NpeaycMaTpuBaTh NOMoXeHWe 0
rapaHTum, B KOTOPOM YKa3sblBaeTCs Nepuog MNpOAOIHKUTENBHOCTLI0 Kak MWHMMYM B OAMH rod, B
Te4YeHne KOTOPOro BbIMOMHMBLLAS MOHTaXHble paboTbl OpraHuM3auus HeceT OTBETCTBEHHOCTb 3a
PEMOHT 1 3aMeHyY BCEX OTKa3aBLUMX Kabenen n eanHuny, 06opyaoBaHns, HEMCNPAaBHOCTb KOTOPbIX Bbina
Bbl3BaHa HegobpokayecTBeHHON paboTon unu gedpektamm B Matepmanax n obopynosaHmu.

15.3.Mopspok npoBeaeHUss MHCNEKUUK

15.3.1. Bu3syanbHbili ocmMmomp. BuadyanbHas WHCNeKuuss siBNsieTcs Hamboree BaKHOWM M3 BCEX
WMHCNEKUMI N KOHTPONbHLIX Npoueayp. BusyanbHble nHcnekuun crnegyeTt NpoBOAWTL HEOLHOKPATHO B
X04e MOHTaXHbIX paboT, No UX 3aBepLUEHM N Nepe nodgaven nuTaHns Ha uenu. B xoge TwarensHon
BU3yanbHON MHCNEKUMM OBHapyxunBarTcs AedeKThbl, KOTOpblE MOXHO YCTPaHUTb 4O NPUEMOYHbIX
NCNbITaHUN N NOAKMOYEHUS NuTaHKs. NpoBedeHne 3NEKTPUYECKUX UCTIbITAHUA UMW NOAKHYEHNE
NUTaHWS NPU Hanuun ed)eKTOB MOXET BbI3BaTb CEPbE3HLIE NOBPEXAEHUS. BuayanbHble MHCNEKLMK
OOJDKHbI BKIIOYATh B ce0s1 OLEHKY CreaytoLero:

a) NpPaBUIbHOCTU BHELUHNX COEOUHEHWN;

b) kauecTBeHHOro BbINONHEHNSA PaboT;

C) YNCTOThI,

d) HapyLieHuIn npaBun TeXHMKK B6e3onacHoCTY;
€) ocobbIx TpeboBaHM MO KOHKPETHBLIM MyHKTaM.

15.3.2. Bce M3rotoBneHHoe CcornacHo TexHu4eckum TpeboBaHWsiM 0bopydoBaHME OO0 MOCTaBKU
[AOIDKHO MPOWTU CTpPOrne 3aBOACKME UCTbITaHUS, U ero HeoOXOAMMO MPOBEpPUTL BU3yanbHO cpasy
nocre nosnyyYeHus B LensiX BblSBNEHWS NMOBPEXAEHUIA NPU TPaHCMOPTUPOBKE.

15.4. UHcnekuma kabenen, coeguHUTEnen u pasgenurenbHbIX TpaHcoOpmaTopoB

BbiBOObl NMEpPBUYHON M BTOPUYHOM OBMOTOK TpaHCOpMaTopoB AOSMKHbI MOCTABNATLCA C
3aBOACKMMU NUTBIMK coeauHuTensMu. BusyanbHas WHCMEKUMA 3TUX 3NIEMEHTOB NPU YCTaHOBKe
0COBEHHO BaXkHa, MOCKOSbKY He3HauuTeNbHble Nopesbl, BMATUHbI UM HenpaBuiibHOEe ObpalleHve
MOTyT BbI3BaTb MOCTENEHHOE yXyALWEeHNe, KOTOPOe B KOHEYHOM UTOre NpuBedeT K NOfHOMY OTKasy
CNyCTA HeKOTOpoe BpeMsi Mocrfe MNPUEMOYHbIX WCMbITaHWA. [laHHble 3nemMeHTbl HeobxoaMmo
NMPOUHCNEKTUPOBATL B XOA4€E YCTAHOBKN C TeM, YTOObI onpeaenuTb cneayoLlee:

a) 4YTO comnpuKacawLmMecss NoBepXHOCTU NUTLIX COEANHUTENEN NpU COeaNHEHUN HaxOoAsaTCsi B
YAUCTOM M CYXOM COCTOSIHUW. [JaHHble BbICOKOBOMbTHbIE COEAMHUTENN C YUCTbIMU U CYXUMMU
BHYTPEHHUMM MOBEPXHOCTAMU COBMECTHO C W30MSLMOHHOM NEeHTon 00pasyloT coeauHeHus,
paBHble WM MNPEBOCXOAdALME MO KayecTBy OObIMHOE BbICOKOBONbTHOE cpawmBaHune. W
HaobopoT, ecnM  UX BHYTPEHHME  MOBEPXHOCTU  BNaXHble UMM 3arpsi3HEHHbIe,
yOOBMNeTBOPUTENBbHOE COeanHeHMe He MOoXeT ObiTb obecneveHo npu nbom KonuyecTse
N30NSALUMOHHON NeHTbl. [N yaep»xaHnsa doukcaumm CoOeanHUTens 1 NoAAepXXaHUs CoeanHseMbIX
NPOBOAOB B YNCTOM COCTOSIHMM PEKOMEHAYETCA 06EPHYTb UX ABYMS UIN TPEMS BUTKAMMU NEHTBI.
UncTtoTa npunerarowmx NoBEPXHOCTEN Hauny4vwum obpas3om MoXeT ObiTb obecrnedeHa npu
COXpaHEeHUN 3aBOACKMX MNPEAOXPaHSIIOLWMX KOMMNaykoB Ha MeCcTe OO0 MOMEHTa BbINOSHEHUS
OKOHYaTenbHOro coeanHeHns. CTbIKOBOYHbIE MOBEPXHOCTU COEANHUTENEN CO CHATbIMU
Konnaykamu He criefiyeT KnacTb Ha YTo-nMbo, npukacaTbCs K HUM UK AblwaTth Ha HUX. B cnyyae
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Heob6xoanumMocTn pas6opa coeHEeHUd Ha pa3bedUHEeHHble coegunHnTenn cnenyet HemenneHHo
HageTb KOJINMa4Ku;

b) 4YTO coeaunHuTenn nofiHOCTbK COoeduHEeHbl Opyr C Opyrom. MNocne nepBoHa4varnbHOrro
coeaMHeHNA OaBreHne oCtaBLlerocAa Bo3ayxa MOXeT npuBeCctn K YaCTU4HOMY pa3bedNHEeHUIo
LITbIPpEeBOro n rHe3goBoro coeamHuTenen. B takom cny4yae HeO6XO}J,VIMO nogoXxaaTtb B Te4eHune
HECKOJIbKUX CeKyHA, a 3aTeM COeUHUTb UX CHOBA. ,D,J'IFI yaepXXaHua nx B TaKOM MNOJIOXKEeHUU
I/ICI'IOJ'Ib3yIZTe ABa U1 Tpu BUTKA NEHTHI;

C) YyTo Kabenu He nepepesaHbl fornaTaMu, He MNepekpy4YeHbl, He pasgaBrieHbl Korecamu
TPaHCNOPTHbIX CPeACTB, He NMOMATLI KAMHAMW UMW NOBPEXAeHb! KakuM-nnbo apyrum obpasom B
Xoaie paboTbl C HUMU N MOHTaXa;

d) 4YTO Kabenu 3anoXeHbl B 3eMIi0 Ha onpegeneHHy FJ'Iy6I/1Hy HWXXe BbIDOBHEHHOIO YPOBHA U
BbINMOJTHEHbLI BCE Apyrme Tpe6OBaHVIF| NO UX MOHTaxy;,

e) YTo Kabenu HemocpeACTBEHHO He MepecekalT OPYr Apyra W pasHeceHbl Ha Tpebyemoe
paccTosiHueE;

f) yTo nog kabenaMm N Hag HUMKU YINOXEH MNPOCESAHHLIN Matepuan W 4YTO C HUMU He
conpukacarTCs KaMHU NN ByNbDKHUKK;

g) 4TO Kabenn He NMEeKT Pe3KMX Nepernbos B TEX MeCTax, r4e OHU BXoAAT B kabenenposog (Unu
BbIXOAST U3 HEro), U ynoxeHbl Ha yTpaMboBaHHY 3eMmo Taknum obpasom, 4YTo nocneayroLas
ocajka He npusegeT k obpasoBaHuio pesknx nepernbos.

15.5. UHcnekumsa cTabunusaTopoB NOCTOSAHHOrO TOKa

HeobxoamMMo BbINOMHATE MHCMEKUMIO KaXKOoro crabunmsatopa MOCTOSIHHOrO TOka, C TeM
yTOObl YCTAHOBWUTbL OTCYTCTBME TpeLMH Ha papdopoBbIX M3IONATOPaAX W MNOBPEXOEHUA MNpuU
TPaHCMOPTUPOBKE, MPaBUSIbBHOCTb COEAMHEHMIA, CBOGOAHYIO paboTy nepeknoyatenen n pene u
OTCYTCTBME WX CUENNEHNS UM GrOKMPOBKK, NMPaBUNbHOCTL BbiGOpa npedoxpaHuTenen (ECnn oHu
TPebyloTCs) N COOTBETCTBME HOPME YPOBHS Macria B MacrioHanoSfIHEHHbIX cTabunuaatopax. [ns
OAHHOW MHCNEKUMM HeOOXOAMMO CHSATb TOSbKO KPbILWKM penerHon naHenwn. Het HeobxogmmocTu
OTKpblBaTb OCHOBHOW ©ak MacroHamnoMHEHHbIX cTabunusatopoB. HeobxogumMo  BbINOSMHATH
TpeboBaHNA, yKasaHHble Ha KpbIWKE CMOTPOBOro Jfoka crabunusatopa. [locne 3aeplieHus
WMHCMEKLUMN 1N UCMbITAHWUIA CriegyeT NPOU3BECTU OYMCTKY BCEX KPbILEK M MAIOTHO YCTaHOBUTbL UX Ha
MEecTO.

15.6. UHCcneKkuusa orHen 1 Masikos

Heobxooymo npoBecT WHCMEeKUMo C uenblo ybeautbcs B TOM, YTO LBET, 4YMCro U
pacrnosfioKeHne OrHe COOTBETCTBYIOT MOHTaXHbIM 4YepTexam. CredyeT NpoM3BECTU WMHCMEKLMIO
Ka)KOoro OrHsi, C TeM u4TOoObl yb6eauTbCcsi B €ro 3KCrnyaTauMOHHOW MPUro4HOCTM, OTCYTCTBUM
paspyLUEHNs UM pacTPeCKUBaHWS CTekna, YCTaHOBKE MPaBMIIbHOMO TUMa flaMn U ero Hagfexallem
BbIPAaBHWBAHWW, U HaNPaBreHNK.

15.7. UHcnekuma pasnuyHbIX KOMMNOHEHTOB

Takne KOMMNOHEHTbI, KaKk NaHenu yrnpaeneHus, penenHble Wwkadbl, NPMGopHbLIE JOCKU U T. 4.
cregyeTt BuU3yanbHO MPOMHCMEKTMPOBATb, C TeM YTOObl yOeauTbCs B OTCYTCTBMM MOBPEXAEHWN,
NPaBUIbHOCTM  BbLIMOSIHEHUS]  COEAMHEHWI, NpaBWUNbHOCTM  BbibOpa  MpedoxpaHuTenen wu
aBTOMATUYECKMX BbIKtoHaTenel 1 cobntofeHn MOHTaXHbIX YepTEXeEN.

15.8. UcnbiTaHne cuctemMbl B paboumx ycrnoBusx

Mocne npoBedeHUs MHCMEKUMM KOMMOHEHTOB WU LIENEN B COOTBETCTBUM C YKa3aHUsIMWU,
NPUBEAEHHBIMM B NPEALECTBYOWMX MYHKTAX, HEOOXOAMMO MPOBECTU WCMbITAHWE BCEW CUCTEMBbI
cnegyoLwmm obpasom:

a) Kaxablii nepeknovaTenb Ha MnyrbTax CBETOTEXHUYECKOro 06opyaoBaHMS B AMCNETYEPCKOM
MyHKTE YynpaBneHus OoMmkeH ObiTb NpuBeAeH B OeWCTBME Tak, YTOObl Kagoe MNoroXeHue
nepekntoyaTens bblno 4OCTUIHYTO Kak MMHUMYM ABa pa3sa. B xoae aToro npouecca Heob6xoammo
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HabnoaaTh 3a BCEMU OFHSAMA U 3HeKTp0060pyﬂOBaHMeM, C TeM YTOObI y6eD,VITbCFI, YTO Kaxadbln
n3 I'IepeKl'II'O‘-IaTeJ'IeVI Hagnexawnm 06p630M KOHTPOJIMPYET COOTBETCTBYHOLLYHO LiEenb;

b) BblleonuncaHHble UCNbITAHUS HeobXoAMMO MOBTOPUTb C  UCMOMb3OBAHMEM NaHenew
anbTepHaTUBHONM CTaHUMM ynpasneHus (B Oyake Ans anekTpoobopyaoBaHus), a 3aTeM elle pas
NOBTOPUTb C UCMONb30BaHMEM MECTHBIX NepekroYaTernen ynpasneHus Ha ctabunusaTtopax;

C) HeoGXxoOMMO NPOBECTM WUCMbITAHWME KaXOoW Lenu OrHeW nyTem BKMOYEHMS ee npu
MaKCMMarbHON MHTEHCUBHOCTU MUHMMYM Ha 6 4acoB. CrneayeT NpOM3BECTM BU3YyaribHYH
MHCNEKUMIO B HAyane v B KOHLUE [aHHOro MCMNbITaHUsl, ¢ TeM YTOObl y6eauTbCcs B TOM, YTO Ha
MOJSTHYI0 MOLLHOCTb paboTaeT NpaBUIIbHOE YMCIO OrHEW. YMEHbLUEHUE CUTbl CBETa HEKOTOPbIX
WUNM BCEX OrHEeW B LENU CBMOETENbCTBYET O 3aMblkaHUsX Ha 3emmo. Kpome Toro, cneayet
NPOU3BECTU U3MEpPEHMEe HaNpPsKEHUS Ha 3akMMax Nnamnbl Mo KpawWHel mepe OOHOro OrHA B
KaxkoW napannenbHow Lenu, ¢ TeM YTobbl NoATBepanNTb, YTO OHO HaxoauTca B npeaenax +5 %
OT HOMWHAINbHOIO HAMPSHKEHUS, yKa3aHHOro Ha namne.

15.9. AnekTpuyeckue ncnbitTaHma o6opyaoBaHuA NocneaoBaTesibHbIX Lienewn

15.9.1. OnekTpuyeckne wucnbITaHUA CNOCOOCTBYIOT OMpedeneHnio MNpPUEMNIEMOCTM kavecTBa
YCTaHOBKM W COOTBETCTBMSI XapakTepWUCTUK IKCNnyaTaumoHHbIM TpeboBaHuaM. Psg mcnbiTaHui
npegycmMaTpuBaeT UCNONb30BaHUE LiENEN BbICOKOrO HaMpshkeHUs1 U NPOBEAEHNE U3MEPEHWUI B HUX.
OTN UCMbITaHNS OOIMKHbI NMPOBOAUTLCS TONMbKO KBaNMUUMPOBAHHBLIM MEPCOHaNoM, 3HAaKOMbIM C
paboTaloLLMM NMPU BbICOKOM HaMpsiKeHUU 3NEKTPoobopyaoBaHMEM, a TaKkKe C NpaBuiamMn TEXHUKU
6e30nacHOCTK, KOTopble AOMKHbI cCobrnioaaTbhCs.

AnekTpuyeckme ncnbiTaHNA Kabens

15.9.2. Kabenwu, HenocpeacTBEHHO 3aKknagblBaemble B 3eMIt0 (T. €. NpoKnagbiBaeMble He B Tpybax),
JOIDKHBbI MCMbITbIBATLCA O WM MOCMe 3ackinky TpaHweun. Kaxayw noasemHyk Lenb cregyet
NCMbITbIBATL CReayoLLMM 06pa3om.

15.9.3. Kaxayio nocrnegoBaTenbHyl0 LEMb crieayeT UCMbIiTbiBaTb Ha MNpeameT LEenoCTHOCTU C
NUCMoONb30BaHMEM OMMETPa WNM  3KBMUBANEHTHbIM MeTogoMm. 3aTeM creayeT MNpOBEPUTb
COMPOTMBMEHNE LEMN OTHOCUTENbHO 3€MMM C MNOMOLLBbI0 MOAXOASILLEro  MChblTaTenbHOro
obopygoBaHusi, ¢ TeM 4YTOObl MOATBEPAUTbL OTCYTCTBME 3aMblkaHM Ha 3emro. Heobxoammo
YCTaHOBWTb MECTOMOJSIOXKEHNE BbISIBNEHHbIX B XOA€E AaHHbIX UCMbITAHWA NMOBPEXAEHUA N YCTPaHUTb
NX A0 nepexoda K UCMbITaHWUAM MPY BbICOKOM HamnpsiKEHUN.

15.9.4. lepen Havanom nobbix paboT NOAPAOYMK AOSPKEH NPOBECTU UCMbITAHUSA CONPOTUBIIEHNS
n3onauMmM Ha Bcex uensix, KoTopble OyayT 3aTpoHyTbl B pamMKkax paboT, BKNo4yas gpyrue uenwu,
npoxogsiluMe 4epe3 COOTBETCTBYIOLWIMA  KabenbHbIA  KaHan, CMOTPOBOW  KOMOAEeL  Wnn
TPpaHCOPMATOPHLIN  KOXYyX, B LEnsax onpefeneHus nepBoHavanbHOro coctosHus. [locne
3aBepLlueHnsa paboT UcCnbITaHUs OO0MKHbI ObiTb NPOBEAEHbI MOBTOPHO C LENbl NOATBEPXAEHUS
OTCYTCTBMS HeraTuMBHbIX M3MeHeHun. OT nogpsaynka Takke MoXeT noTpeboBaTbCsi NPOBECTU
NCNbITaHMSA COMPOTUBIIEHMS N30MALUMM HA YCTAHOBMEHHbIX LENSX B TEYEHNEe rapaHTUMHOIO Cpoka.

15.9.5. [Ina onpeneneHnst MonHOM W30NAUMM OT 3eMNN Kaxayld BHOBb YCTaHaBMMBaeMyto
nocnegosaTtesibHyl0 Lenb HeobxoaMmMo noaBeprHyTb UCMbITaHUAM MPU BbICOKOM HanpsbkeHuu. Mo
BO3MOXHOCTM 3TW UCMbITAHUS criedyeT NPOBOAUTL B YCIOBUSIX, KOr4a 3eMnsi TLaTeNbHO nponuTaHa
BOZOMW, TaK Kak OMbIT Nnokasari, YTo Lenu, NpoLleLlIme UCTbITaHWS! Ha CONPOTUBIIEHNE U30NSALUM NpK
CyXxoW noroge, MoryT oTkasaTb nocne curbHoro aoxas. Kaxayto uenb, BkroYvas noacoeanHeHHble
TpaHcdopMaTopbl, HEO6XOAMMO UCTbITLIBATL CrieAyoLWwmUM 06pasoMm:

a) B 6yake anga anektpoobopyaoBaHnsa OTCOeAnHUTE OT BbIXOAHbIX KnemMm ctabunmsaTtopa oba
nposoga. YcraHoBute oba nposoaa Takmm ob6pasom, YToObl Mexay orofieHHbIMW NPOBOAHUKAMM
N 3emnen UMenocb HECKONbKO AKMMOB BO34YLUIHOIO NPOCTpaHCTBa. Yb6eauTecb B TOM, 4TO
obornoyka kabensa ovmeHa 1 HaXoaUTCA B CYXOM COCTOSIHUM Ha PacCTOSIHMM MO KpanHen mepe
B 30 cMm OT ero koHua. YoeamTech Takke B TOM, YTO OCBODOXOEHHAast U30MALMSA Ha KaXXO0M KOHLe
kabens ABNAETCS YACTOM U CyXON.
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b) MpoBeante ncnbiTaHne KaXkxaon Lenu cpasy nocrne MoHTa)Xka B COOTBETCTBUM CO 3HAYEHUAMMU
B cTonbue "lNepBoe mncnbiTaHne HOBLIX Liener" Tabnuubl 15-1. NpoBeanTe UCNbITAHNE KaXXO0W
uenu, yctaHosneHHon 60 nnm 6onee gHen Hasad, oaxe eCnv OHa He JKcnnyaTMpoBanach, B
COOTBETCTBMM CO 3HaYeHnsMK B ctonbue "MNocneaytowme ncnbiTaHns u ctapble Lenun”.

C) CoegnHute oba npoBOOHUKA W MNPUNOXuUte Mexay HUMU " 3emnen YKa3aHHOe HWXe
ncnblTaTenibHOE HanpsaXeHne B Te4eHne NATn MUHYT.

d) Korga npousBoguTcs paclumpeHne cTapbix Lienen, UCMbITbiBalTe TOMbKO HOBbIE Yy4acTKM B
COOTBETCTBMM CO 3HaYeHnsMK B cTtonbue "lNepBoe ncnbiTaHWe HOBbIX Lienein". VicnbiTante BCo
Lenb Npy yMEHbLUEHHOM HanpsiKeHUn, 4ToObl y6eanTbCa B HaOEXHOM (PYHKLNOHUPOBAHUN.

e) MakcumanbHO J0oMyCTUMOE 3HaYeHVe Toka YTeYkU B MUKpoamnepax He AOSKHO NpeBbiwaTb
3HaAYEHMIN, pacCUYMTaHHbIX COrMacHoO MyHKTy 15.9.8.

Tabnuua 15-1. UcnbiTaTenbHble 3Ha4YeHUs1 CONPOTUBNEHUA U3onauun ans
nonesbIX Leneun

lMepsoe lMocnedyrowue
ucrbimaHue ucnbimaHus u
Hosbix yenel cmapeble yenu
Ornu npubnumxeHns (Lenu HanpshkeHrem 5 kB) 9000 B 5000 B
OrHu 30HbI NPU3EeMIIEHUS 1 OCEBON NHUK (Lenu HanpskeHnem 5 kB) 9000 B 5000 B
MocapoyHble orHm BIIM HI (uenu HanpsixxeHuem 5 kB) 9000 B 5000 B
Ornm BIMM v PO MI (uenu HanpsxeHnem 5 kB) 6000 B 3000 B
Llenn HanpsikeHnem 600 B 1800 B 600 B
HI — BbICOKON UHTEHCUBHOCTYU MI — cpegHe NHTEHCUBHOCTU

15.9.6. UcnbitaHns no Tabnuue 15-1 cnegyeT nNpoBOAUTbL — MCMOMb3ysi  MOAXOASLLMIA
BbICOKOBOSbTHbI TECTEP C YCTOMYMBBIM U  OTUNLTPOBAHHBIM  BbIXOAHBLIM  HaMpshKeHNeM
MOCTOSIHHOIO ToKa. [1nsi NoNyYeHus 3HaYEHUIA NPUIOXKEHHOTO K LIENN HaMPSHKEHUS1 U ToKa YTEYKU B
N30nAUMn HeobXxoaMmo, YTOObl BbICOKOBOSIbTHBIA TecTep BkMovan B cebsi TouYHble BONbTMETP WU
MUKpoamnepmeTp.

15.9.7. 3™ wucnbiTaHMss  HeobGXoouMO  MPOBOAMTL Mo TwaTenbHbiM  HabnogeHuem
KBannuuMpoBaHHOIO NepcoHana, KOTOopblA AOMMKEH MPOKOHTPONMPOBATb, YTO HE WUCMOMb3yTCs
CNMLIKOM GonblUME 3HAYEHUST HANPSPKEHUS.

15.9.8. B xone nocneaHen MMHyTbI UCMbITAHUIA MPU BICOKOM HANPsiKeHUM NS KaXK40W NMOMHOM Lenu
HeobXxo4MMO NPOU3BECTU U3MEPEHMNE TOKA YTEYKN B N30MSILUMN B MUKpOaMnepax, KOTOpbI HE JOIMKEH
NPEBbLILLATL 3HAYEHWS, PACCUMTBIBAEMOTO ANS KAXXOOMW Lenu cnegyowmm odpasom:

a) coenanTe nonpaekKy Ha 2 MKA NS KaXX4oro nocnegoBaTtenbHOro TpaHcopmaTopa;

b) coenante nonpasky Ha 1 MKA ans kaxablx 100 m kabens (gaHHOe 3Ha4yeHWe BKIHOYaeT
nonpaeky Ha HOpMaribHOE YNCIO COeQUHUTENEN U CPOCTKOB NPOBOAOB);

C) CrOXWTEe MOJSIyYeHHble 3Ha4YeHus Ans onpegeneHns MofHOM OOMYyCTUMOW YTEeYKM B
MUKpoamMnepax Asist KaxXgon nosiHOW Lenu.

15.9.9. Ecnn TOK yTeukn npeBbllAET 3HAYEHUE, PACCUYMTAHHOE COrMAacHO YKa3aHHOMY BbILLE,
criegyeT pasfenqTb Lenb Ha CeKUMM U MOBTOPWUTb UCTIbITAHUE AN Kaxaow u3 Hux. OedekTHble
KOMMOHEHTbI crefyeT BbISIBMATb Y PEMOHTUMPOBATb UMM 3aMEeHATb A0 TeX Mop, Nnoka BCHA Uenb He
nponaeT ucnbiTaHue.
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15.9.10. Y6eoutecb B TOM, 4YTO WCMbITaTeNbHOE HanpshkeHue, ykasaHHoe B nyHkte 15.9.5 b),
AEeNCTBUTENbHO MOAAETCsl Ha LeNb BO BpPeEMS NPOBEAEHWS U3MEPEHWS TOka YTeYku. 3HadeHue
HanpshkeHUs OOMKHO ObITb OTperynMpoBaHO TakuM 00pa3oM, 4TOObl BOMbLTMETP MNOKa3biBan
Xenaemoe 3HayeHve [0 BbINOMHEHWUS M3MEPEHUsT Toka yTeykn. Ecnv BO3HWMKAIOT CHOXHOCTU C
nony4yeHneM HeoOXOAMMOro 3HaYeHWst HanpshKeHWsl, 3Ha4YWuT, UCMbITbiIBaEMasi Uenb  unu
ncnbiTaTenbHble NPMOOPLI UMET AedEKTbI, KOTOPbIE CrieAyeT YCTpaHUTb, Npexae YeM NpoJorKaTh
ncnbiTaHve.

15.9.11. [Ins HOBbIX LEenel cpasy rnocre NpoxXoXaeHUst UMM UCNbITaHUIA NPY BbICOKOM HanpsiKeHUn
HeobxoaMMO MPOU3BECTN WU3MEPEHUE COMPOTUBIIEHUST M3OMSALUMM C MOMOLLBIO MCMbITaTENbHOMO
o6opyaoBaHMs, UCNONb3yeMOro Crnyxboi TexHudeckoro oGcnyxmBaHus aspogpoma. lMokasaHus,
NoNyYeHHble NPy AaHHOM M3MepPeHUM, B AarnbHenweM MOoryT UCMOoNb30BaTbCS B XOA4Ee TEXHUYECKOro
06CNyXMBaHUS AN CpaBHEHMS C OyAYLUMMWN 3HAYEHUSIMU C LIENBIO ONpeaeneHnst CocTosHuS uenu. B
X0[e UcnbITaHUsi He06XoaMMO 3aUKCUPOBATL OKPYXKAOLLIYO TemnepaTypy U METEOYCNOBUS.

TNMPUMEYAHUE T10 TEXHUKE BE3OIIACHOCTU. [llocne npoBedeHNa WUCMbITaHUS Bcerga
OCTaBnanTe NpoBepseMbln Kabenb 3aMKHYTbIM HaKopOTKO Ha Bpemsi, B 5-10 pa3 npesbiwatolee
BPEMS MPUITOXKEHNSA UCTbITATENBHOMO HANPSKEHNS. QHEPrus, NornoLlaemasi npy NponyckaHn ToKa,
aKKyMYnNuMpyeTCa B OMANEKTPUKE W MNpuBedeT K MOSBMAEHUIO HanpshkeHuss B kabene nocrne ero
OTCOEOMHEHUST OT UCTOYHMKA BbICOKOrO HaMpsPKEHUS Oaxe B Cryvae ero 3amblkaHWs HaKOPOTKO B
TeYeHNe HEKOTOPOro BPEMEHN.

15.10. JnekTpuueckue UcnbiTaHUs Apyrux kaGenen

CunoBble kabenu, paccuntaHHble Ha 5000 B n 6onee

15.10.1. UcnbiTaHna cunoBbix kabenen cnegyet NpPOM3BOAUTL C WCMONb30BaHMEM METOAOB,
OnucaHHbIX B NyHkTe 15.9.5, 3a wuckno4veHnem Toro, 4to Kabenwn, paccumtaHHble Ha 5000 B,
Heobxo4MMO UCMbITbIBATL NpY 3HaYeHUN HanpsbkeHus B 10 000 B, a cunoskle kabenu, paccynTaHHble
bonee yem Ha 5000 B, cnegyeT ucnbiTaTh NpU YOBOEHHOM 3HAYEHUN HOMWHANBHOMO HaMPsSKEHUS
nntoc 1000 B. 3K umcnbiTaHua cnegyeT Npov3BOAMTbL MeEXAy NPOBOLHMKAMW, a Takke Mexay
NPOBOAHMKAMU U 3EMIIEN NPU 3a3EMIIEHMM 3KpaHa N OpoHM kabenew B Te4eHne nepmnoga BpeEMEHN He
MeHee 1 MUH nocne Toro, kKak CTabunuanpytTca nokasaHus npnbopos. MUHMManbHoe npuemnemoe
3HayeHne conpoTtueneHusa coctaenseT 50 merom. [lepBoHauvanbHble 3HAYEHWUSI W3OMSILMOHHBIX
XapaKTepucTmk kabens Gbinn 3HaYMTENBHO YMEHbLLEHbI 40 YKa3aHHOro 3HaveHns B 50 Merom c Tem,
4YTOObI Y4ECTb NOMNpPaBKy Ha ANNHY kKabens, cTapeHne M3onsLUMn NPoOBOAHMKA U psia, APYrMX (hakTopoB.,
KOTOpble MOryT OKa3aTb BNUsIHWE Ha pe3ynbTaTbl UCMbITAHUI, Kak OO0, TaK U nocrne ycTaHoBKW. 3a
WCKIMIOYEHMEM CnydaeB, Korga gnvHa kabensa 3sHaumtenbHo npesbiwaetr 3000 m, He cneayeT
npvHUMaTb B pacyeT YMEHbLUEHWE YKa3aHHOro 3Ha4YeHusi conpoTuBneHus usonsuun. Cnegyet
NMPOBECTM MCMNbITAaHNE ANS NPOBEPKWN LIENTOCTHOCTM 3KpaHa unu O6poHu kabens. MNpu 3ToM MoOXeT
ncnonb3oBaTbcs Npnbop TMNa ommeTpa.

Moka3aHWs1 CONPOTUBIEHNS U30NAUMK ByayT HeEnpaBuIbHLIMU OO0 Tex rop, noka kabenb He GyaeT
NOJSTHOCTBIO HArpy»eH U3mMepuUTerbHLIM NPMGOPOM.

BTopu4HbIN cnnoBon Kabesnb, paccunuTaHHbIv Ha 600 B n meHee

15.10.2. BTopuyHble cunoBble kabenu, paccumtaHHble Ha 600 B n MeHee, KOTOpble MCNOMb3YHTCS
ANsi CBETOBOW M CUIOBOW NPOBOAKM, AOIMPKHBI MMETb CONPOTUBIIEHNE MEXY NPOBOAHUKAMU U MEXOY
NPOBOOHMKAMM U 3eMnen He MeHee 50 mMerom, koraa u3MepeHus NPOM3BOAATCA MPWU HaNPSKEHUN
NOCTOAHHOIO ToKa He MeHee 500 B.

KoHTponbHble n TenecoHHbIe Kabenun

15.10.3. MNMocne ycTtaHOBKM 3TU kabenu OOSmMKHbI COOTBETCTBOBATH TPEOOBaHWSIM, NPUBEAEHHBIM B
Tabnvue 15-2.
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Ta6nuua 15-2. [NocneMoHTaXxHble Tpe6oBaHUA K MUHMMAaNbHOMY YucCHny
NpPoOBOAHUKOB

Mu+umanbHoe 4uco
Pasmep kabens npuemsieMbIx MPO8OOHUKO8

12 nap NpOBOAHUKOB M1 MeHee Bce

Ot 12 po 25 nap NnpoBOOHWNKOB BKIMHOUUTENBHO Bce, 3a ncknioveHnem oaHoM napsbl

Bonee 25 nap npoBoAHMKOB Bce, 3a ucknoyeHem aByx nap

15.10.4. NMpuemnembiMM  NPU3HAKOTCA  MPOBOAHUKM, YCMELWHO npolleline UCMblITaHns  Ha
LeNOCTHOCTb U OTCYTCTBUE KOPOTKMX 3aMbIKaHUI U UMEIOLLME CONPOTUBIIEHNE MEXY NPOBOAHNKAMM
N Mexagy KaxabiM NpOBOOHMKOM W 3a3eMIEeHHbIM 3KpaHOM He MeHee 50 merom npu nposeaeHUU
NCNbITaHMSA MPU HAaNPSHXKEHUU NOCTOSIHHOIo Toka He meHee 500 B.

KoakcuanbHble kKabenu

15.10.5. PagnoyactotHble kabenu cnegyeT QOO0 YCTAHOBKM WUCMbITbIBATb Ha  U30MALUMIO U
COMNPOTUBMEHNE KOHTypa W UKCUPOBaTb pe3ynbTaTbl UCMbITaHWMW. McnbiTaHne Ha wn3onaumo
HeoOX0AMMO NPOBOAMTL MeXAY LUEHTpanbHbIM MPOBOAHMKOM W 3KPAHOM C WCMONb30BaHMEM
npmnbopa, obecneumnsarowero 500 B nocTosiHHOrO Toka. McnbliTaHMe Ha CONpOTMBIIEHWE KOHTYpa
Heobxo0AMMO NPOBOAWTL aHANOMMYHbIM Bbleyka3daHHOMY CrMocoboM, HO Npu 3TOM LEHTpasrbHble
NPOBOAHMKA AOIMKHbI OblTb 3aMKHYTbl HAKOPOTKO Ha 3KpaH B danbHeM KoHue kabens. [aHHoe
UcnbiTaHWe MOXEeT NPOBOAUTBLCA C MOMOLUBIO LUyHTa, OMMeTpa UM Apyroro COOTBETCTBYHOLLEro
npubopa. Nocne yctaHOBKM CONPOTUBIIEHWE MeXAY NPOBOAHUKOM N 3KPAHOM U MexXay NPOBOAHUKOM
N 3emren QOmKHO npeBbiwatb 50 Merom npu NpoBeAeHUM M3MepeHuin npu HanpshkeHnn B 500 B
NOCTOSAHHOIO Toka. Heobxoammo, 4Tobbl CONPOTUBEHNE KOHTYpa Haxoausock B npegenax +10 % ot
N3MEPEHHBbIX OO0 YCTAHOBKW 3HAYEHWM, T. €. U3MepeHHoro conpoTtmerneHus Ha 1000 m kabens Ha
KaTyLlKe, YMHOXEHHOro Ha kaxkable 1000 M 1 HEMOMHYIO YacTb 3TOro OTpe3ka YCTaHOBNEHHOW ANUHbI
kabensa. CnegyeT Takke U3MepUTb COMPOTMBIIEHWE MeXOY 3KpaHOM M 3emnen u 3adukcupoBaTb
pes3ynbTar.

FepMeTUYHBbIN KOaKCUanbHbIN Kabenb

15.10.6. o 3aBepLUeHMM YCTaHOBKM kabensi HeoOXoAMMO NPON3BECTU CrieayoLme UCMbITaHUS:

a) OnekTpudeckoe wucnbiTaHne. CredyeT WCNONb30BaTbh BbICOKOBOMbTHLIM Npubop Aand
N3MepeHNs COMPOTUBREHUA U30NsauMK, O0BOpPYyAOBaHHbLIA U3MepUTENEeM YTEeYKM Toka B
MuUKpoamnepax, n npunoxmntb HanpskeHne 3000 B nOCTOSHHOrO Toka MeXay BHYTPEHHUM WU
BHELUHMM MPOBOAHWKAMMW KaKk MMHUMYM Ha TpU MUHYTbl. BO Bpemsa npunoxeHus ykasaHHOro
HanNpsPKeHNA OOSMKEeH OTCYTCTBOBaTb KakoM-nNnbo 3amMeTHbIN TOK Mexay NpOoBOAHWKaMu nocne
cTabunmsauumn BenMUmnHbI HarpyXxaroLero Toka.

b) UcnbiTaHne rasoobpasHbiM azoTomM. Heobxoommo BBecTu B kabenb a3oT Npu yKasaHHOM
AaBMNeHMn K 3aKpbiTOM KramnaHe nepenycka rasa u 3adukcupoBatTb NpU 3TOM 3HaYeHue
TemnepaTypbl OKpyKatoLero so3ayxa. CriegyeTt NnpoBeCT NOCNeAoBaTENbHO WECTb NU3MEpPEHU
AaBneHus ¢ pasHuuen B 1 4 n 3adukcnpoBaTtb Ux pesynbTatbl. CnycTd npuMepHo 24 4 nocre
npoBegeHns LeCcToro u3MepeHust creqyeTt NpoBecTu ceabMoe mamepeHune. Ecnu nameHeHns
AaBneHus rasa obycnoBnMBalTCH TONMbKO KonebaHnsMn TemnepaTypbl OKpyXatoLero Bo3ayxa,
AaHHY0 ANnvHY kabens MOXHO cuuTatb npuvemnemon. CnegyeTt ncnonb3oBaTb KO3IUUMEHT
Koppekuun no Temneparype, pasHbin 0,017 Ha oguH 1 °C.
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15.11. 3nekTpuyeckue ucnbiTaHUs cTabunusaTopos

15.11.1. CnepgyeT npon3BeCcTM NPOBEPKY NOAABAEMOro HaNpPsXKEHWSA N 0TBOAA BXOAHOIO HANPsKEHMS
ctabunusaTopa Ans yCTaHOBIEHUS X COOTBETCTBUS.

15.11.2. Mpun OTCYTCTBMM Harpy3ku crneayet OAMH pa3 nodaTtb HanpshkeHue Ha ctabunusaTtop u
NPOKOHTPONMPOBAaTb YCTPONCTBO 3aLmThl OT 06pbIBa Lenu, ¢ TeM 4Tobbl yoeanTbca B TOM, YTO OH
OTKNIoYaeT ctabunusatop B TeyeHune 2-3 c:

a) MoacoeamHuTe Lenb Harpy3ku nocrne ee npoBepkn Ha 06prBbI N 3aMblKaHME Ha 3eMIJ10, KakK
onncaHo B rnaee 8 HacTosLLEro OOKyMeHTa, U nposegnTe MHCNeKuuto, YTOObI y6e,EI,VITbCF| B
npaBUIbHOCTN NOAKMIOYEHNA NamMn KO BCEM Tpchq)opmaTopaM.

b) Mpwn nomoLm BoNbTMETPA M amnepmeTpa, NOrpeLIHOCTb MaKCUMarnbHOMo NoKasaHUs KOTOPbIX
He npeBblwaet 1 %, npou3BeguTe OOHOBPEMEHHOE WM3MEPEHWE BXOOHOMO HaMNPsSPKEHUa W
BbIXOAHOMo TOKa (MOACOEAMHUTE aMnepMeTp K KreMMam BKIOYEHHOrO B BbIXOAHYH Lenb
cTtabunumsaTopa pasgenntenbHoro TpaHcopmaTtopa) ANst KaXXA0ro U3 perynmpyroLwmx cusy Toka
OTBO/OB.

c) Vcnonb3ynTe 3anucbiBaloWwnn BONIbTMETP UK (PUKCUPYNTE 3HAYEHNS B TEYEHUE KaK OHSA, Tak
M HOYM C AOCTaTOMHbIMW WHTEpBanamwv Ans MnoflydeHus CpedHero 3HayYeHus HanpsKeHUs
nuTaHus.

d) Ecnu cTtabunusatop umeeT O0TBOAbI BXOAHOMO HaMpsikeHUs, BblbepuTe TOT U3 HUX, KOTOPbIV
Hanbornee GNM3KO COOTBETCTBYET CPEAHEMY 3HAYEHUIO HAMPSXXEHUs NUTaHusA. [na kaxgoro m3
perynvpymowmx cuny Toka OTBOAOB BbIXOOHOMW TOK AOSMKEH HaxoauTbcs B npegenax 2 % ot
YKa3aHHbIX W3roTOBUTENEM 3HAYeHUN MOCMne BbINOMIHEHMS HEOOXOOUMOW  KOppeKumm
HanpsPKeHUs NUTaHUS.

15.11.3. B kaxgom 13 cTabunmnsaTopoB TOKa, KOTOpble MMEKT OTBOAbI BXOAHOIO HanpshKeHus,
BbIXOOHOW TOK OyAeT M3MEHSATLCA NPONOPLMOHANbLHO M3BMEHEHMAM BXOOHOIO HanpshkeHus. Ecnv Ha
paccuntaHHbin Ha 2400 B oTBog nogaetca HanpsbkeHne B 2350 B, BennumHa BbIXOQHOMO TOKa SOMKHA
ObITb Ha 2 % HWXe yKaszaHHbIX U3roTOBUTENEM 3HAYEHUI.

15.11.4. CtabunmnsaTopbl, KOTOpble WUMET aBTOMATUYECKYID KOPPEKUMIO HanpshKeHUs MnUTaHus
BMECTO BblbOpa OTBOAOB Ha BXOAE, HE WU3MEHSIIOT BENMYMHY BbIXOLHOMO TOKa MpU U3MEHEeHUU
HanpsbkeHUs! NMMTaHUs:

a) Ecnv BennumMHa nonHOro BbIXOAHOrO TOka oTnunyaeTcs Goree 4eM Ha 2 % OT yKasaHHbIX
N3roToBUTENEM BENMUYMH (MpU  OTCYTCTBMM Meperpys3kn crabunusatopa), HeobGxoanmo
BbINOMHUTL MPOBEPKY BHYTPEHHEW PEryfIMPOBKM COMMACHO YKasaHWsIM, copepXalmmcs Ha
YCTaHOBMEHHON Ha cTabunusaTtope Tabnuyke C MHCTpyKUMen. Tak Kak AaHHas perynupoBka
COMNpsbKeHa C onpeaeneHHbIMU CIOXHOCTAMW, pEKOMEHAYEeTCA He MPOBOAUTL €e B TOM cry4ae,
eCnn OTKIOHeHWe He npesblwaeT 5 % npun 6onee HU3KNX 3HAYEHUSIX CUNMbI TOKA.

b) Kpome TOro, Heob6xogmmo NpPOBECTU MPOBEPKY AN ONpedeneHus Toro, He Obina nu
perynMpoBka M3MEHEHa YMbILWIIEHHO C YYEeTOM HeCTaHAapTHbIX MECTHbIX TpeboBaHUM K
BbIMOSTHEHWIO NONETOB.

15.12. 3nekTpuyeckue ucnbiTaHus gpyroro o6opyaoBaHus

MpoBeanTe N3MepeHnst BXOOHOTO U BbIXOAHOMO HanpshKeHUs U Toka U onpeaennTe BenuumHb
Harpy3kM B MOAKMHOYEHHbIX Lensix. CBepbTe MONy4YeHHble 3HAYEeHUsI HaMPSPKEHWA WM Harpysok C
BENMYMHaAMKM, YKa3aHHbIMW wusroToBMTeneM [ANsS [aHHOrO Buaa obopyaoBaHus. 3adumkcupyiTe
pe3ynbTaTbl 3TUX M3MEPEHUA At UCMONb30BaHUS B AanbHEeWLeM B KayecTBe CMPaBOYHbIX AaHHbIX
NPy TEXHUYECKOM OBCIy)XMBaHUM UM MoaudMKaLMK LIENW.

15.13. WcnbiTaHua cucTeMbl KOHTpONA

Ecrv nocne 3aBeplleHMst BbILLEONUCAHHBLIX WCMbITAHWA CUCTEMa OrHen paboTaeT B
COOTBETCTBMM C TEXHNUYECKMMM YCMOBUSMU, HEOOXOAMMO BbIMNOSTHNTL UCMbITAHNE CUCTEM KOHTPONS
nyTeM MOOENMPOBAHUS TakMX OTKa30B, Kak OOpbiBbl LEMen, KOPOTKME 3aMblkaHWs, 3aMblkaHUA Ha
3eMIt0, OTKa3bl OrHEWN N NOTEPS ANEKTPOCHABXKEHNS KaK B CBETOTEXHUYECKUX, Tak U B yNPaBnstoLLMX

AlrA GM-AGA-015 HN30.: 02/ Pes.: 00



PYKOBOOCTBO INoO
NMPOEKTUPOBAHUIO ASPOAPOMOB
YacTtb 5. dnekTpnyeckme cuctemsbl.
MpuemMoyHbIe U 3KcnyaTauMoHHbIe aea/CTp.: 15/8

UCNbITaHUA

OokymeHT Ne GM-AGA-015

uenax, HaGJ'II'OD,aFI npm 3TOM 3a q)yHKLl,VIOHVIpOBaHVIeM I'IpVI60pOB KOHTPOJIA. HecnocobHocTb
O6Hapy)KI/IBaTb OTKa3bl OOJDKHA ObITb ncnpaeneHa go nposegeHnsa NpueMKkmn BCEW CUCTEMbI.
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16.MaBa 16. MNopaaok BbLIABNEHUA U yCTPaHEHUs1 HeucnpaBHOCTeN

16.1.06wWwume nonoxeHus

B HacTosiLLel rnaBe coaepXKUTCS OnMcaHne OCHOBHBIX NMPOLEAYP BbISIBNEHUSI U YCTPaHEHMS!
HeucnpaBHOCTE BO BCeX Buaax MocneaoBaTeNlbHbIX Lerneill CBETOTEXHUYECKOro 0GopyaoBaHus
asponopToB. [lBe M3 3TUX Mpoueayp NpeacTaBnsioT coGOM SKCMyaTauMOHHbIE UCMbITAHUS, Npu
koTopbix Ha CCR nopaeTcsa anekTponutaHue. OcTaBlUMecs ABe Npoueaypbl OnMcbiBalT MeToabl
UCMNbITaHMI C UCNOMNb30BaHMEM CrelmarnbHOro 060pya0BaHUS.

16.2.Be3onacHocTb

16.2.1. CoobpaxeHus 6e30nacHOCTU UMEIT NEPBOCTENEHHOE 3HAYEeHNe ANns PpaboThbl C cucTEMaMK
a3pPOPOMHBIX OrHEN, B 0COBEHHOCTU OCHOBaHHbIX HA NOcneaoBaTeNbHbIX LIENSX:

a) ,ﬂmarHocmquKme ncnbiTaHUS, ONUCaHHbIE B AAaHHOW rnase, MOryT npeagnonaratb pa60Ty C
O4YeHb ONnacCHbIMU HanpAXeHNAMN. B uensax sawuThl nepcoHarna n mmyuiecrtea Heobxoanmo
cobnogatb npasuiia TEXHUKU ©e3onacHocTw.

b) MNMepcoHan, BbINONHALLWMIA Npouenypbl UCAbITAHUA U AUArHOCTUKLA HEWUCMPABHOCTEN, AOJKEH
UMETb ONbIT NPOBEAEHNSI UCMbITAHUI BbICOKMM HanpshkeHvem u paboTtaTtb nog Haanexawimm
KOHTporieM. Becb obGcnyxuatowmun nepcoHan AOSMKEH NPOWTM TwaTerbHyl MoAroToBKy MO
BbIMOSHEHMIO MPOLEeAYP OKas3aHUs HEOTNOXHOW NOMOLLM NPY MOPAXEHUN INEKTPUYECKUM TOKOM.

MnaHnpyemble Npoueaypbl BbISABMEHWSA U YCTPAHEHUSI HEMCMPABHOCTEN OOMKHbI OblTb NPOBEPEHbI
Ha COOTBETCTBME MECTHbIM NpaBUiaM TEXHNKN 6e30nacHOCT.

16.2.2. OGopynoBaHMe GOMbLUMHCTBA a3PONOPTOBbLIX BU3yalibHbIX CPEACTB NOABEPKEHO BIUSIHUIO
MOrOAHbIX YCIOBUIA N MOXET NPEACTaBNATb ONACHOCTb MOPAXEHMUS ANEKTPUYECKMM TOKOM B Cryyae
NOBPEXOEHNSA MOSTHUEW UMW HAPYLLEHWUSI N30NALIMN SNEKTPUYECKOTO Kabensi B pesynbTaTe BHELUHEro
BO34EeNCTBUA. HaumHanTe BbINOMHEHWE Npoueayp TEXHUYECKOrO OOBCNyXXMBAHUSA TOMbKO Mocne
npoBeOeHNs BU3yanbHOTO OCMOTpa B LENsX BbISBMEHWS BO3MOXHbIX oOnacHocTen. Beuay
OMNacHOCTEN, CBA3AHHbIX C MOSMHMWEW, BKMHOYEHHblE a3pOHaBUraUMOHHbIE CpPeACcTBa He OOSKHbI
o6cnyxmnBaTbCsi B nepmoabl MECTHOWM rPO30BON akTUBHOCTU. KaxkabIi a3aponopT AOImKeH pa3paboTaTb
W BHEOPUTb NOPAOOK OEWCTBMMA Ha crydan asapuu. [OTOBble nnaHbl AENCTBUA MO3BONAIOT
COKOHOMWUTb AparoueHHble CeKyHAbl Ansi NpegoCTaBneHUs MEOWLMHCKOW MOMOLLM MOMyYMBLUMM
TpaBMbl coTpygHukam. CriegyeT perynspHo oTtpabaTbiBaTe M MnepecMaTpvBaTth Takve MnaHbl
AENCTBUN.

16.3.MepBoHaYanbLHOE UccnegoBaHMe NPUYNH OTKa3a

16.3.1. lMocnepoBaTtenbHble UenNn MoABEPXKEHbl [OBYM OCHOBHbIM BWOAM HEWUCNpPaBHOCTEMN:
3aMblKaHUSIM Ha 3eMI0 1 06pbIBaM:

a) MNMomHuTe, 4YTO NOCnegoBaTenbHas Lenb a3poapOMHbIX OrHEW, NuTaemasi oT ctabunmsaTopa
MOCTOSIHHOIO TOKa, SBNAETCA He3ademreHHou cuctemoln. [loatomy uens u CCR Oyoyr
HOpManbHO PYHKUMOHMPOBATbL C OAHUM 3aMblKaHMEM Ha 3eMII0 B LENMW.

b) Tonbko Korgoa nosiBNSIETCS OBa 3aMblkaHMS HA 3eMIII0 U co3gaeTcsl "MyTb KOPOTKOro
3aMblkaHKs", TOK HAQYMHAET NPOXOANTL YepPEe3 3EMII0 BOKPYT CBETOBOW Harpy3sku U CeKLMst OrHeEN
oTKnto4vaeTcs. B cnyyae obpbiBa B NEpBUYHON Lienn BO30YXAEHUS TOK HE MOXET NpoxoauTb, U
BCS LieMb OTKIHOYaeTCs.

16.3.2. lMomMMO HeucnpaBHOCTEM B LENW, BO3MOXHO KOpPOTKOE 3aMblkaHMe O0OMOTOK
TpaHcopmatopa AGL. lNomMHUTE, YTO Oae HECMOTPS Ha TO, YTO 3TU TpaHchopmaTopbl YacTo
Ha3blBAlOT U30MMPYIOLWMMK, OHM He obecneyvBaloT WM30MAUMIO  ONd  3awuTbl  NepcoHana.
KopoTko3aMKHYTbIV TpaHcopMaTop He 0653aTenibHO BbI3blBaET OTKA3 Lienu, 1 3TO COCTOSTHUE MOXeT
ocTaTbCA He3aMeYeHHbIM NpU HopMasnbHOW paboTe C NepBUYHBLIM HaMNPsXKEHWEM Ha BTOPUYHOM
obmoTKe.
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16.3.3. 3OTO cocTosiHME KOPOTKO3aMKHYTOro TpaHcdopmaTtopa ocobGeHHO onacHo npw pabote c
yrny6neHHbIMM OTHAMU U CHATUM X C OCHOBaHWIA, KOrda Lenb HaxoauTcsa nod HanpshkeHneM. Korga
GoNTbl OrHSI BbIBUHYEHbI, U OH MOAHAT C OCHOBAaHWUS, 9NEKTPOTEXHWUK CTAHOBUTCS HU3KOOMHbIM NyTEM
AN Toka Ha 3emrnto. KOHCTPYKUMSt OrHS JOMMKHA BKKOYATb 3a3eMISAOLLYI0 NEPEMbIYKY, KaK Noka3aHo
Ha puc. 16-1, KOTopasi yMeHbLUAET 3Ty ONACHOCTb 3a CHET COEAMHEHMS OHMLLA OTHS C 3a3eMIISOLLMM
HAKOHEYHMKOM Ha BHYTPEHHEN CTOPOHE OCHOBAaHWS. ECnn OroHb CHAT C OCHOBaHMSA, Kak NokasaHo Ha
puc. 16-1 b), nepembluka npogormkaeT obecneunBaTb 3azemneHne. OgHako Bbl HE MOXETe 3HaTb,
OEVCTBUTENbHO NN OHa NOACOeAMHEHA, MOKa HE CHUMETE OroHb, a Tor4a MOXeT ObiTb ke Mo34HO.
Takke y4TnTe, YTO €CnNn HaA3eMHbIA OrOHb OTOPBAH OT OMOPbI, HO MO-NPEXHEMY NOACOEANHEH, KaK
nokasaHo Ha puc. 16-1 a), To npu NOAHATUM OrHa 3awmTta oTcyTCcTBYeT. Bcerma pabGoTtainte B
N30NSLMOHHBIX NepyaTKax.

JazemnatoLlas
OroHb 0TOpBaH N nepembIvKa \ X OroHb Ha 3a3eMneHHOM X
OT KPBILLKK, HO OCHOBaHWM
He OTCOedMHEH ~
Tpancpopmarop AGL ¢ OroHs c Tparcopmatop AGL
3aMblkaH1eM NepBUYHON KPbILLIKOV \
0BMOTKM Ha BTOPUYHYIO

L1

ok @) () ©

L2

I

= T 3ambikanmie Ha 3eMnio Ha BO3BPATHOM Y4acTke Kabens

Puc. 16-1. OnacHble 3aMblKaHUA pasgenuTenbHOro TpaHccgopmaropa/uenm Ha 3eMIio

16.3.4. 3asemneHve ogHOroO KOHLA BTOPMYHOM OOMOTKM CYLLECTBEHHO YMEHbLUAeT OMacHOCTb B
OTHOLUEHMN Haf3eMHbIX OrHeW, OTOpPBaHHbIX OT OMopbl, HO 3TO OMNATb-TAKW 3aBUCUT OT TOrO,
AeNCTBATENbHO NN 3a3emrieHne nopcoeamHeHo. Jlydwe Bcero cobntogaTb OCTOPOXHOCTb U
OTKMYaTb Lenb nepes 3ameHol famnbl UM CHATUEM OrHsi. AHarornydHbIM obpasom, He crnegyeT
NoAHMMAaTb ONPOKMHYTbIE HAA3EMHbIE OrHM, Koraa Lienb HAaXOAUTCSA NOA HamnpsiKeHNEM.

16.3.5. CrabunusaTopbl MOCTOSHHOIO TOKA MOLLUHOCTbIO CBbie 10 KBT OOmkHbl OCHaLLaTbCs
cpeactBaMu 3aluTbl OT 00OpbIBa Lenu, koTopble oTknovaoT CCR B TeueHMe OByX CeKyHA nocrne
npepbiBaHMs npoxoxaeHust Toka. OpgHako OONbLUMHCTBO W3roTOBUTENEN OCHaLWalT TakuMu
3awWmnTHLIMK cpeactBammn Bce cBom CCR. lMNpu Hanuumm cOMHeHun obpaTuTechb K PyKOBOACTBY MO
akcnnyaTtaumm Bawero CCR. O6pbIBbl Liener MoryT MUMeTb MECTO OHOBPEMEHHO C 3aMblKaHUSIMU Ha
semnmo, Kn, ecnm CCR cnocobeH pa3BuTb [OOCTAaTOMHOE HanpsbkeHue Ansi NpeoforieHns
CYLLECTBYIOLLErO COMPOTUBIIEHMS B LIENW, OH CO3AACT SNIEKTPUYECKMI TOK U NPOAOIDKUT paboTy.

16.3.6. B OonblumMHCTBE Crny4yaeB Mbl y3HAeEM O HEWUCMPABHOCTW B LIENM OrHEW M3 CcooOLLeHust
AVCNeT4YepcKoro MyHKTa unu 13 onepatmBHOro otyeta. MHorga HeucnpaBHOCTb GbiBaeT 3ameyeHa
3MNEKTPOTEXHNKOM, BbIMOMHAOLLMM NIIAHOBYIO exefHeBHY0 nHcnekumo Bl nnun nposepky orHen. B
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nobom cnyyae HabnogaeTcs OTKMOYEHWE CEeKUMM OTHEN MW npekpalieHne yHKUMOHMPOBaHNSA
BCeW uenu:

a) MNepBbl War B nepBoHaYanbHOM WCCNeOoBaHUM MPUYMH OTKasa COCTOUT B MpoOBeaeHuu
ObICTPON BM3yarnbHOW MHCNEKUMM 3aTPOHYTOM CUCTEMbl OTHEW Ha aspogpome. ATO MO3BONUT
YCTaHOBUTb, OTKMAOYMMACh NN BCA LieNb UMW HEUCNPaBHA TONbKO YacTb OFHEW, NOAKIMOYEHHbIX K
onpeaeneHHon Lenu. 3Ta NpoBepka AaeT INEeKTPOTEXHUKY ACHOe NpeacTaBreHne O BO3MOXHOM
npuUYnHe oTkasa.

b) Ecnu oTkntoumMnack BCS Lenb, npo6r|ema MOXET 3aKn4aTbCHd B 06prBe nonesou npoBOAOKA
unu B HeucnpasHocTn CCR. Ecnu oTkntoumnnack TONbKO YacTb OTHENW B Lenu, BepoATHEE BCETO,
np06nema BO3HMKIIA U3-3a 3aMblKaHUS Ha 3eMIT0 B 000MX KOHLAX ydacCTKa uenwu. lNomHuTe, YTO
ecim I'IpI/l‘-II/lHOI7I OTKasa ABNsieTcs 3aMblkaHMe Ha 3eMIK0 B NOMIEBOM Lenu, To YemM Aoriblue Lenb
OCTaeTCd noa HanpaxeHnem, Tem bonbluee noBpexgexHune 6y/:|,eT HaHeCeHO B MeCTaX 3aMblKaHUA
Ha 3eMI0 B pe3dyrnbTaTte nyrooGpasoBaHMﬂ.

16.3.7. lMocne TOoro kKak OydeT BbIsIBNEHA KOHKPETHas HeucnpaBHas Uenb, B Oyake Ans
3NeKTpoobopyaoBaHMS MOXET ObiTb onpeaeneH cTabunusaTop, NoAarWMiA HaMPsPKEHUE Ha JTy
uenb. MepeBeanTe NepeknoyaTenb MECTHOMO YNPaBNEHMS B BbIKIOYEHHOE NOMOXEHME U OTKIHYNTE
N 3abnokupyinTe anekTponuTaHue ctabunusatopa. MNpy HanMuYMM aBTOMATUYECKOrO BbIKMOYaTENSA
OTCOEAMHMTE BbIKMOYaTENb U OTAENUTE €r0 HOXKEBbIE KOHTAKTbl Ha MONIEeBON CTOPOHE BbIKIOYaTENS.
3TO NO3BONUT BaM NPOBEPUTb KaK LIENIOCTHOCTb, TaK U COMPOTUBMEHME U30NALMN MOMEBON LEenu.
Mocne oTaeneHns KOHLOB NOMeBOoK Lenu Unm oTcoeanHEHUs XoTa O6bl 0HOrO KOHLa MoneBon Lienu
OT cTabunmaaTopa NoaroToBbTECH K NPOBEAEHMIO M3MEePEHUs AN onpeaeneHns LenoCcTHOCTY Lenu.

16.3.8. Crabunumsatop mMoxeT ObiTb 00OpPyAOBaH M30MATOPOM AN OTKMHOYEHMS Harpy3ku u
nposepkn (LDT). 3ameHa nnactmHbl "Llenb B akcnnyataummn" nnactuHon "Llenb Ha nposepke”
npuBegeT K KOPOTKOMY 3aMbIKaHUIO BbIXOAHbIX KNeMM cTabunusatopa U ero OTCOeAMHEHU OT
nosieBon Lenu.

16.3.9. [Mpu ncnonbsosaHum asomeTpa (VOM) nepBbIi LWar COCTOMT B YCTaHOBKe Npubopa Ha Lwkany
R X 1 n 06HyneHne nokasaHum (ecnm ucnonb3yeTtca uudgposon (DMM), aTu AencTBms He TpebytoTcA).
OTO ocyLlecTBNSAETCA NyTEM YCTAHOBKM aBOMETPA Ha Xefaemyto Lwkany (B JaHHOM cnydae R X 1) n
COMNPUKOCHOBEHMS ABYX NPOBOAOB Npubopa apyr ¢ Apyrom. Ybeautech, 4TO NpoBoda BCTaBreHbl B
COOTBETCTBYIOLLUME rHe3ga npubopa (Ha OGonbwuHcTBe VOM 310 rHesga "+" u "obwee"), un
OTPErynupymnTe NosioXKeHMe pyykn "Homb oM" Tak, YToObl CTpenka npubopa okasanacb Ha HyneBow
TOuKe (Kak MpaBuIio, Ha NPaBOW CTOPOHE LKarbl). [locne BbINOMHEHWUS 3TON PeryniMpoBKM U3mMepbTe
CONpPOTUBMEHNE B MOMEBOW LEMKW, BbINOMHMB MPOBEPKY MeXAy OBYMSA OTefbHbIMW NpoBOAAMMU
nosieBon Lenu.

a) Ecnn wn3mepeHve nokasbiBaeT HapylleHuMe LEenoCTHOCTM LUenu, NpoBepbTe Hanuune
3aMblkaHMs Ha 3EeMIK0 Ha KaOow CTOpPOHe uenwu, a 3aTeM nepenauTe K pasgeny 16-5
"OBHapy»xeHue 0TKa3oB, CBsA3aHHbLIX C 0OpbIBOM Lenn”.

b) Ecnn wn3mepeHne nokasbiBaeT LENOCTHOCTb Uenn (UMeeTca wuaMepumasl BennymHa
conpoTtmeneHust - 06bi4HO oT 20 go 70 Om), 3Ha4MT, 06pbiBa LENN HET.

¢) Ecnu nony4yeHo 3HauMTeENbHO Gonee BbICOKOE 3HauYeHue conpoTtuenenuns (1000 Om n 6onee),
3Ha4MT, MPOMU3OLWISIO BbICOKOOMHOE pasMblkaHMe uenun. Yacto 3TO0 cBMAeTenbCTBYyeT O
HEeMCnpaBHOCTU NepBUYHOM OBMOTKM TpaHcdhopmaTopa, KOTopas ewe He MOSIHOCTbIO
neperopena. Takke 3TO MOXET NPOU30OUTM BCrieacTBme obpbiBa kabend, oba KoHUA KOTOPOro
conpukacatTcsl C 3eMIen.

16.3.10. Ecnun conpoTuBneHne B KONbLEBOW LenyM HaxoaUTCs B Npeaenax HopMbl, NpoBepbTe Aanee
COMPOTUBIIEHNE OTHOCUTESBHO 3EMJIM OT KaXKAOro KOHLA Lienu 4o 3eMIu.

a) Ecnn onpepensietca kakoe-nubo COMPOTMBIEHNE OTHOCUTENBHO 3EeMMM MpY YCTAHOBKE
npubopa Ha R X 1, 3HaUMT, UMeeTCs OOHO UM HECKOSBbKO HU3KOOMHBIX 3aMblKaHU Ha 3eMIH0, U
AanbHelwye npoueaypbl BbiSBNEHUS HEMCNPaBHOCTEW AOSKHbI BbINOMHATLCS B Mose.

b) Ecnn aBomeTp nokasbiBaeT OTCYTCTBME LIENIOCTHOCTM (CTPEerika He ABWKETCS) Npy NpoBepKe
COMPOTUBMEHUSA OTHOCUTENBHO 3eMnn, ycTaHoBuTe npubop Ha wkanel R x 100 n R x 10 000,
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COOTBETCTBEHHO, U Nocne 0OHyNeHMs nokasaHui NPOBEPbTE HaNMYMe 3aMblKaHUsA Ha 3EMIT0 Ha
3TUX [AByX wWkanax. lNomMHUTe, 4YTO NOMOXUTEMNbHLIN (KpacHbIM) MPOBOA, Bcerga [LOKeH
NoACOEaNHATBECA K UCMbITBIBAEMOW LIenn U NPOBOAHMKY, a OTpuLaTenbHbIN (YepHbIA) NPoBOS
- K 3emne. Takke yuTuTe, 4To Npu ncnonb3oBaHmmn WwWkanbl R x 10 000 npocToe KacaHue NpoOBOLOB
npubopa nansuamu NpuBeaeT K NOSIBIIEHUIO NokasaHW. BoNbLIMHCTBO 3aMbIKaHUA Ha 3eMH0,
AOCTaTOYHO Cepbe3HblX, 4YTOObl BbI3BaTb OTKIOYEHWE OFHEW, MOKaXYyT COMNPOTUBIEHME
oTHocuTenbHo 3emnm meHee 1000 Om, obbiyHO aaxe meHee 100 OMm, 1 ux nerko MoxHo byaet
onpegennTb no wkane R x 1.

c) Ecnu npu ncnonb3zosaHum VOM mnnn DMM B uenn He oBGHapy>XeHO 3aMblKaHUA Ha 3eMIio,
nUcnonb3ynte ANsg NPOBEPKM LEnu U3MepuTenb COMnpoTMBReHus wusonauuun. Wsmeputenu
COMpOTMBEHUS n3onaumMm paboTaloT nNpu 3HauUMTENBHO Bonee BbICOKMX HanpsbkeHuax (oT 500
0o 5000 B) n 6onee nonesHbl Ang 06Hapy>KeHUS BbICOKOOMHbIX 3aMblKaHUA Ha 3EMITHO.

16.3.11. Ecnn B noneBon uenu He OOHapYy)XeHO HWKaKMX Npobrnem, creaylowmum LwaroMm SBnsaeTcs
nonbiTka nogatb anekTponutaHve Ha CCR Mnpu MOMOLLM PYyYHOro perynstopa Ha ero nepegHew
naHenu:

a) MNMocne nosTopHOro nogknoyveHnsa noneson uenn Kk CCR unmM NOBTOPHOW YCTaHOBKU
aBTOMATUYECKOrO BbIKMKOYATENSA M NOAAYM OCHOBHOMO MUTaHUSA Ha cTabunmsaTop HayHuTe C
YyCTaHOBKW NepeknovaTens B nonoxexue 1 n nposepbTe, BrNtouunca nu CCR.

b) Ecnn crabununsatop He Bknoumncs, npobrnema MOXeT 3aknidartbcd B cpaboTaBliem
npepbiBatene wnuv rneperopeslleM MpegoxpaHutTene, U Bam crnegyeT parnee npoBepuTb
npaBunNbHOCTb BXOAHOro HarnpsbkeHuss CCR.

c) Ecnm CCR Bknouvaetcsas npuMEpHO Ha 2 €, a 3aTeM OTKMKYaeTcsl, BEPOATHOM
HEeMCnpaBHOCTbLIO IBNAETCA 00pbIB LENMU UM O0TKa3 CXeMbl 3almTbl OT cBepxTokoB B CCR.

d) Ecnu npobnem B MNONeBow LENM He BbISBMEHO, OTCOeAMHUTE U 3abrOKMpynTe OCHOBHOWN
ncrtouyHuk nutaHma CCR, nposBeauTe MNpOBEpPKY Ha KOPOTKOE 3aMblkaHue, 3aMKHYB BbIXOZ
ctrabunmsatopa HaKOpPOTKO MNpuM MOMOLLM MPOBOLA C LOCTAaTOYHOM [AOMYyCTMMOW TOKOBOW
Harpyskoi (ceyeHuem, Hanpumep, 6 Mm2, unum Ne 10 AWG) u cHoBa mnpoBepbTe
dyHKUMOHMpOBaHMe cTabunuaartopa.

e) Ecnn ctabunmsatop no-npexHemy OTKMOYAETCSl YEPE3 HECKOMbKO CEKyHA, 3Ha4YnUT, nMeeTcs
BHYTPEHHAA npobnema B crabunmsatope wnmM ero opraHax ynpaeneHus. ObpaTtutecb K
PYKOBOACTBY MO 3KCNyaTauunm U TexHudyeckomy obcnyxumBaHnto CCR gna  nonyyeHus
KOHKPETHbIX YKa3aHWui Mo BbISIBNIEHWIO U YCTPAHEHNIO HEMCNPABHOCTEN.

16.3.12. Ecnn CCR ocTaeTtcsl BKMYEHHbIM M, MO BUOMMOCTM, paboTaeT HopMaribHO Ha YCTaHOBKE
MUHMMarnbHOM SPKOCTWU, MpoJoSKavTe nepeknoyaTb CTyNneHu SPKOCTWU, Crneds 3a MOBblEHVEM
BbIXOOQHOrO TOKa Ha 3MepuTenbHOM npubope, A0 AOCTUXEHNS MAaKCUMarbHON SPKOCTU, TO eCTb A0
cTyneHn 3 unu 5 B 3aBUCMMOCTM OT TuNa ctabunmaatopa. Ecnv ctabunmsaTop BelgaeT HopMarnbHbIn
BbIXOOQHOW TOK HA HU3KUX CTYMEHSIX, HO Ha BbICLLEN CTYNeHW BENMYMHA TOKa HU3Kas, BO3MOXHO, YTO
cTabunmnsaTop neperpy>XeH unu B NorneBon Lenu CAMWKOM BblCOKasi UHAYKTUBHOCTb.

16.3.13. NMpoBeanTe NpoBepKy Ha KOPOTKOE 3aMblKaHWe CTabunmnaaTopa, BbIKMOYMB cTabunmsaTop u
OTCOEANHIB, 1 3aBIOKMPOBAaB Ero OCHOBHOE NTaHMe. 3aTem NoAcoeanHITE NPOBOA ceyeHrem 6 Mm?
(Ne 10 AWG) napannenbHo BbIXo4y 1 CHOBA BKITOUMTE NUTaHue ctabunmnaatopa. Ecnm ctabunusatop
paboTaeT HOpMasnbHO C 3aMKHYTbIM HAKOPOTKO BbIXOAOM, 3TO O3HAYAET HanMune neperpyskn B
nonesow Luenu. Ecnv kK noneeon Lenu He 6bIno NOAKMHYEHO AONONHUTENBHBIX HArpy30K, NPOBEpPbLTE,
HEeT 1N NeperopeBWMX Namn, WM pPa3OMKHUTE BTOPWUYHbIE COEOMHEHVUS Ha  MOJeBbIX
TpaHcopmaTopax. CoBpeMeHHble cTabunusatopbl AOMMKHbI  BbigepkuBate A0 30 %
TpaHcgopmaTopoB AGL, paboTarllmMx Ha XOrOCTOM xoay. YcTapeBlMe MOAENV CTabunmnsaTtopos
cnocobHbl Bblgepxuatb Tonbko 10 %. Mpwn Hanvumm GonblIOro kKonuyecTBa paboTalowmx Ha
XONoCcTOM Xody TpaHcOpMaTOpOB Ha BbIXOAE CTabunmu3atopa YBENUUMBAETCA WHOYKTUBHAs
Harpyska Ha cTabunuaaTtop, 4YTo NPMBOAMUT K ero HEHOpMaribHON paboTe 1 04eBMOHON Neperpyske BO
MHOrmx cnydasx. OgHOM M3 NPUYMH 3TOTO COCTOSHUS MOXET ObiTb yaap MOSMHUK, Bbi3BaBLUMMA
neperopanune 605bLIOro Yncna namn B Lenu.
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16.4. OGHapyxeHMe 3aMblKaHUI Ha 3eMJIl0 B norne

16.4.1. [locne TOro kak GbIfI0 YCTAHOBMEHO, YTO Lienb 3aMKHyTa Ha 3eMIto, MPoLeaypbl BbiIBMEHNS
HencnpaBHOCTEN MOryT ObiTb NepemMeLleHbl B none. NMoMHuTe, YTOo, eCnn OTKIMKYMICS Y4aCTOK OrHemn
B uenu, ato BCEIJA o3HayaeT, 4TO B LENM UMEETCH KaK MUHUMYM [Ba KOPOTKUX 3aMblKaHUSA Uin
3aMblKaHMs Ha 3eMnto.

B uensax ynpoweHna onncaHna npeancraBrieHHada cuctemMa OrHen NmeeT TOMbKO OAHY uenb. Ecnn
CuctemMa OCHOBaHa Ha ABYX MNnepemMeXxarlnxca uendx, B HencnpaBHOM Yy4dacCTKe OTKIMHYNTCA WUIKn
NOTYyCKHEET Kaxkabin BTOpOIZ OrOHb.

a) Ha gaHHOM aTane uenb MOXEeT HaxoAuTbCHA Nog HanpsbkeHueM, U MOXeT ObiTb NpoBedeHa
BMU3yanbHas MHCMNEKUMS C LeNblo OOHapyXeHusa MecCT HeucnpasHocTen. Ecnn uenb umeet
NPOCTYIO0 NETNEBYIO KOHPUTypaLMIO, BU3yaribHas MHCMEKLMS B HEKOTOPLIX CliyYasiX MOXeT OblTb
ahheKTUBHBLIM CPeacTBOM OBHapy>keHUs1 Npobremel.

b) >KenateneHo, 4TObbI B OyaKke Ana anekTpoobopynoBaHUS HAXOAMNCA COTPYOHUK C pauumen,
KOTOpOMY cpa3sy nocne obHapyxeHus 30H nepexoda oT paboyen k Hepaboyern YacTu Luenu MoryT
nepegaBaTbCsl ykaszaHus 00 OTKMOYeHUM u BGNokMpoBke cTabunusatopa ANA BbIMNOSTHEHWUS
PEMOHTA.

c) [suranTtecb BOOMb LNy, cTapascb 06HAPYXUTb CEKLMN OTKIIOYMBLLMXCS MU OYEHb TYCKIbIX
OrHeWn, U nomevanTe COOTBETCTBYHOLWME 0BnacTu 3emreMepHbIMU (braxkaMmu Unn Kpackon B
MecTax MoCneaHeroropsLero OrHs U MepBOro noracliero OrH{, kak nokasaHo Ha puc. 16-2.
MNMocrne Toro kak Lenb OTKMoYeHa 1 3abnoknposaHa, NPOBEPbTE OrHN Ha KaXAOM KOHLe 3TUX
"nepexoHbiX 30H" Ha NpeagmMeT neperopesLInX TpaHcopMaToOpOB, coeanHUTENen 1 T. M.

d) Bcerga crnegyeT NOMHUTB, YTO B Lieny OygeT kak MMHUMYM 4Ba 3aMblKaHUst 1 OHM 06a SOSKHbI
OblTb yCTpaHeHbl. B HekoTopbIx cry4dasix, 0CobeHHO B crydae kabenewn, NPONOXEHHbIX
HEenoCpeACTBEHHO B 3eMre, MNM Korga uenb Haxoaunacb nog HanpsbkeHuem npy Hanmymu
3aMblKaHWI Ha 3eMI0 B Te4YeHUe ANMTENbHOro BpeMeHU, BO3MOXXHO BO3HMKHOBEHME Bonee Yyem
OBYX 3aMblKaHUI Ha 3eMJIt0.
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BoamomHble AONONHWUTENbHBIE 3aMbIKEHWA Ha 3eMN0
(c) 3ambikanus Ha semnio B oBomx yyacTkax kabens, nogcoeanHeHHbIX K BelBogam CCR

Puc. 16-2. TunuyHble cny4yau 3aMbIKaHUA Ha 3eMIO0

16.4.2. Jlyywmm MeTOoOOM OOHapyXXEHUs 3aMblkaHUA Ha 3eMl0  MOCne  MNpoBedeHUs
nepBOHaYarbHOM BU3yarnbHOW MHCMEKLMU SABMSETCA UCNonb3oBaHune Ans aton uenm VOM.
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a) OcTaBbTe KOHUbI Lenu pa3beaANHEHHbIMU B 6y/:|,|<e and aneKTpoo6opynosaHM;| n nogsecbTe
KOHLbI kabenen B BO34yxe, eC/in OHM OTCOoeAMHEHbl OT aBTOMAaTUYECKOIro BbIKIO4YaTena unm
Apyroro coeanHeHus.

b) O6paTnuTecb K UCNOMHUTENbHBIM MNaHaMm (MPW HaNM4YUKM) ANS HaXOXAEeHWs LeHTpa uenu u
pa3oMKHUTE Lienb B 3TOM MecTe, OTCOeAMHUB kabenb C 04HOW CTOPOHbI TpaHcopmaTtopa (cMm.
puc. 16-3).

¢) CHMMMTE NokasaHWsi CONPOTUBIEHNST OTHOCUTENBHO 3eMIM B 060UX HanpaBrieHnsix OT 3TOn
TOYKN 1 onpeaennTe, C Kako CTOPOHbI MPOM3OLLNIO 3aMbikaHne. He ucknioveHo, 4YTo npubop
MOXET NnokasaTb 3aMblkaHMe C 00enx CTOPOH OT 3TOW TOYKM UM TOMNbKO C OAHOW CTOPOHbLI, TakK
Kak Ha O4HOM yyacTke kabens MoxeT 6bITb ABa unn 6onee 3ambiKaHUN.

d) OcTtaBnB 3TO COeAMHEHWE PA3OMKHYTbIM (€CNM BO3MOXHO), NepenguTe K TOYKe Lenw,
pacnonoXeHHOW MpUMEPHO MnocepeanHe Mexay LUeHTpanbHOW TOYkoM wn  Oyakon Ans
aneKkTpoobopyaoBaHMs B HanpaBrieHUM 3aMblkaHus, U1 CHOBA pa3oMKHUTE uenb. Kak u paHee,
CHUMWUTE MOKa3aHus B Uenn B 0OOUX HanpaBneHusix Ans onpeaeneHnss MecTOoMNoNOXeHUs
3amMmblkaHus. Npogormkante 3T 4ENCTBUS 40 OBHAPYXXEHUS U YCTPaHEHNS 3aMblKaHUS.
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Puc. 16-3. O6HapyxeHue 3aMblKaHUM Ha 3eMJIi0 Nnpu nomowy VOM

16.4.3. B xoge npouecca BbISIBNEHUSI M YCTPaHEHUSI HEeUCnpaBHOCTEN, Korga Bbl MOAHMMAaeTe
TpaHcopMaTop C OCHOBAHMSA UK C 3eMMKM (B CIyYae YCTaHOBKM HEMOCPEACTBEHHO B 3eMrie), Bbl
MOXXeTe OOHapYKUTb, YTO 3aMblKaHUE UcYe3no. Ecnm 3To NponsoLwuno, 3HaunT, 3aMblKaHNe HaXOAUTCS
B AaHHOM TpaHcdopmaTope; 0ObIMHO MeperopeBLnii TpaHcopmaTop OnpeaenseTca BuayarbHO.
OpgHako B Crydae KOPOTKOMO  3aMblkaHUS MEPBUYHON OOMOTKM Ha BTOPWUYHYHO  BHYTPU
TpaHcgopmaTopa O4YEBUAHBIX CBUOETENBCTB 3TOTO MOXET He ObiTb. OBpaTnuTe BHUMaHWE Ha OrOHb,
MOACOEOVHEHHBIN K TpaHccopmaTtopy, M nNpoBepbTe, He NEpPEeropeno nvM rHe3Ao Wu Buska
BTOpMYHOro npoBoga. O6bIYHO 3TO ABHLIV MPU3HAK 3aMblKaHWUsI NEPBUYHON OOMOTKN HA BTOPUYHYIO.
3amblkaHMe Takoro pofda MOXeT OblTb MOATBEPXKOEHO MPUKOCHOBEHMEM ogHoro nposoga VOM k
OOHOMY M3 NEPBUYHBIX BbIBOAOB TpaHcdopmMaTopa U NPUKOCHOBEHWEM BTOPOro NpoBoAa K OAHOMY
13 rHe3d Ha BTOPUYHOM coeamHutene. Ecnm TpaHcdopMaTop 3aMKHYT HaKOpPOTKO, NPMOOp MOKaxeT
LIENOCTHOCTb Lienn. B HEKOTOPbIX Cryyasix MPOBeEpKa Mexay OOHUM U3 NEPBUYHBLIX COEANHUTENEN U
BHELLHMM KOPMyCcOM TpaHcdopMaTopa MOKaXKeT CYLUECTBEHHYH YTeuky M3 TpaHcdopmaTopa Ha
3eMnto. Takyr NPOBEPKY MOXHO BbINOMHUTL C MOMOLLIbIO U3MEPUTENSI COMPOTUBIIEHMS N30MALMN ANS
NOSNyYeHNst NyYWNX pe3ynbTatoB. [Ans NpOBEPKM LENOCTHOCTU M30NSUMM TpaHCOpMaTopoB Bbl
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Takke MOXeTe Norpy3nTb TpaHcopmMaTop B BEAPO BOAbI U NOACOEANHUTL NONOXUTENbHBIN NPOBOA
n3mvepuTensa COMPOTUBIEHNS K OOHOMY W3 MEPBWUYHbIX BbIBOAOB, @ OTpUUATENbHbIA NPOBOA - K
OrofieHHOMy npoBOAy, OnyLleHHOMY B Beapo. Ecnn npubGop nokaxeT yTeuky, TpaHcdopmaTop
CUMTAETCA COMHUTENbHBIM WM HEWUCMPaBHbIM B 3aBMCUMOCTM OT nokasaHul. OObIMHO HOBbLlE
TpaHcopMaTopbl OOMKHbI MokKasbiBaTb 3HayveHue cBbilwe 1000 merom, a, 4em cTapee
TpaHcdopMaTop, TEM MeHbLLIEee 3Ha4YeHMe OH NokasbiBaeT (CM. puc. 16-4).

PazoMKHWTE Lenb.
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(a) MamepuTens CONPOTMBNEHWA N30NALMW NOKA3LIBAET UEMNOCTHOCTh. 3aMbIKaHWE Ha 3eMITH HaxoauTca
Mexy BbIBOAOM 1 1 pa3pbiBOM B LeHTpansHoN Toqke.
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(b) MaMepuTens conpoTUBNEHWA M30MSAUWMK NokasbiBaeT 06pbiB. 3aMblkaHWe Ha 3eMNI0 HAXOAUTCH
Mexay OBYMA TOYKaMK paspbiBa,
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(c) MamepuTens conpoTUBMNEHWA U3OMALMK NOKa3bIBAET LeNoCTHOCTb, 3aMbliKaHue Ha 3eMITI0 HaxXoaWUTCA
MeXay ABYMSA TOUKaMMW pa3pbisa,

Puc. 16-4. AnbTepHaTMBHbIN MeToA C ucnonb3oBaHnem VOM

Unn namepuTtens conpoTnBneHnsa n3ondaumm

16.5. O6HapyxxeHue o6pbLIBOB Lenu

16.5.1. OO6pbIBbI LENM MOTYT YCNEeLHO 0OHapyXMBaTbCA NPU NOMOLLM OENCTBUIN, aHANOrMYHbIX TEM,
KOTOpble UCMONb3YyTCA ANA 0BHapY)XeHUS KOPOTKMX 3aMbIKaHUA NN 3aMblKaHWA Ha 3emnto. Ecnn
npeacTaBnseTcd, YTo LUenb 3aMKHyTa Ha 3eMilo U B TO e BpeMsi pa3oMKHyTa, ANS HaXoXOeHus
HencnpaBHOCTEN MOXET MCMONb30BaTbCA MOPAAOK OENCTBUN, UCMONb30BaHHbBIN A5 OB6HapYKeHWS
3aMbIKaHWUIA Ha 3eMIt0, TaK Kak 0BpbIB Lienu 1 3aMblkaHne ee Ha 3eMrto ¢ 60MbLLION BEPOSATHOCTbLIO
OyayT HaxoanTbCa B 0OHOM MecTe. Bo MHOrmx cnyyasix kabenb, npogosmkatowmn pabotate nocne
06pa3oBaHNA 3aMblKaHUS Ha 3eMII0, NeperopuT Ha ABe YacTu. Ecnv nepBoHavyaneHoe nccnegosaHe
NpWYMH OTKasa o6Hapy>Kuno o6pbIB B MONIEBON LIENN U Lerb, N0 BUAMMOCTU, HE UMEET 3aMblKaHWs Ha
3eMrio, OTKMuMTE M 3abnokvpynTe nogady nuTaHust Ha crtabunuaartop, nocne 4ero HavguTe
NPVYMEPHbIN LEHTP Lenu B nore.
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Ecnn np|/|60pb| NOKa3bIBalOT O6prB uenn, TO BeCbMa BEpPOATHO, YTO OH HaxoOAUTCA B MeCTe
HeOaBHNX 3EMITAHBLIX paGOT.

16.5.2. [lpu aTom crnocobe noucka HemcnpaBHOCTEN, KOraa Bbl MPOBEPSIETE LIENTOCTHOCTb, NOMNE3HO
COeaVHUTb KOHUbl uUenn B Oyake Ans 3neKkTpoobopyaoBaHWMs MOCPEACTBOM aBTOMAaTMYECKOro
BbIKIHOYATENS UMK OPYroro cpeacTsa, Kak nokasaHo Ha puc. 16-5. Takum obpasom, korga npobnema
OygeT ycTpaHeHa, 3TO MOXHO ByaeT NpoBepUTb NyTeM MONyYeHUs NMoKasaHW O 3aMKHYTOCTK Lienu
npv NPoBeAEHUN N3MEPEHUS B NIOOON ee TOYKe.

a) HanguTte npumepHylo cepeavHy Uenu u pasbeavHuTe LUernb Yy TpaHcdhopmaTtopa, a 3aTem
3asemMnuTe Uenb B 00oux HanpaeneHusx. [NpoBepbTe LENOCTHOCTb 3a3eMSieHnss B OpYron
TOYKe Lienu, 0TCOeanHMB TpaHcgopmaTop.

b) Ecnu uenb coeamHeHa B Byake Ana anekTpoobopyaoBaHUA M B LIENU MMEETCS TOSbKO OAWH
o6pbIB, BaM cneayeT NpoBepuTb LIENOCTHOCTb B O4HOM HanpaBeHWK, HO HE B HanpaBneHnm K
3a3eMINEHHON LiEeHTpanbHOM To4Ke Lienu.

c) [lNocne BbisBNEHNS 3a3eMfIEHHOrO MpPoOBOAA MOPYYMTE KaKOMY-NMOO COTPYOHWKY B MeCTe
coeavHEeHMs B LEHTpanbHOM TOYKe co3faTb M pas3opBaTb COeAMHEHWE C 3eMren B OQHOM
HanpaeneHun, a 3aTem B APYroM O YCTaHOBMNEHNS Pa30OMKHYTOro y4acTka Lenu.

d) 3atem nepengute K TOYKE, HAXOAALWENCA MNOCEepeavHe Mexay BaluMm  TeKyLUMM
MECTOHaxXOXAEeHNeM 1 3a3eMSIEHHON LieHTparibHOM TOYKOW Pa3OMKHYTOro yyactka kabens, v
BHOBb MpoBeauTe m3mepeHue. Ecnv Ha 3TOT pa3 Bbl MoOny4nTe NnokasaHue 3asemiieHunsi B
HanpaBneHUn LeHTpanbHOM TOYKW Lenu, TO Bbl ByaeTe 3HaTb, YTO OOpbIB HAXOAUTCSA NO3aau
BacC uUnNu mexagy Bamu 1 rnocregHen nNpoBepeHHoOM TOYKOW. Nepemeltas TouKy HaMepeHHOro
3a3eMneHns U npoBepsist LENOCTHOCTb B KaXKAOM YyyacTke LUenu, Bbl CMOXeTe rerko
0BHapyXnTb MecTo(a) obpbiBa(oB).

Oﬁpbm kabens, BbI3BABLUWIA paimblkaH1e Lenu

S
CCR I HamepeHHoe 3azemineqve
B LEHTpankHoi Touke LUenm
L2 / r\ \O/ (}

KoHUbI Lienu 3akopodeHsbl B Oyake ana

anekTpoobopyaoBaHuA ANA 0bpasoBaHMA  PasmblkaiiTe Uenb B pasHbIX TOYKaX U NpoBepaiTe ConpoTUBNEHKe
HeNpepLIBHON NETNM C LIENbLI0 NPOBEPKM  OTHOCUTENBLHO 3eMITW NA NMOUCKA LENOCTHOCTU B HANpaseHum
LIENOCTHOCTH. LeHTpanbHOW TOUKM.

Puc. 16-5. O6HapyxeHne o6pbIBOB Lienu
16.6. OTKa3bl, cBA3aHHbIE C cOeaAMHEeHUeM Lenen

16.6.1. OTkasbl, cBfI3aHHble C coeguHEeHUeM Lenewn, SABNATCA OObIYHbIM - ABMEeHWeM Ans
a’3poApOMOB C Heckonbkumy uensmu. CyliecTByeT [Ba OCHOBHbIX BuAa OTKAa30B, CBSA3AHHbLIX C
coeauHeHneM Lenei. NepBbll U3 HUX MMEEeT MeCTo, Koraa B ABYX unn Gonee Lensix MMeroTcs
3aMblKaHUS Ha 3eMI0 U/UN 06pPbIBbI, MPY KOTOPbIX MPOUCXOAMT INEKTPUYECKOE COEAMHEHNE Lienen
Aapyr ¢ apyrom. OTka3 BTOPOro Buaa NpoucxXoaumT, koraa Ase unm 6onee Lenein He UMelT OTKa30B, HO
06pa3yoT EMKOCTHYHO CBSA3b APYr C APYroM.
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16.6.2. Koroa B HECKONbKMX LENAX UMEKTCS OTKasbl, NpMBEALUME K UX COEOMHEHWID, Y4acToK
nepBuYHOro kabens siBnAeTcs o6LWMM 4na BCeX BOBMEYEHHbIX LEenen, Kak nokasaHo Ha puc. 16-6 n
16-7. Hambonee pacnpoCTpaHEHHOW MPUYMHON 3JTOW NpoOnemMbl SABMASKOTCS MHOXECTBEHHbIE
3aMblkaHMs Ha 3emMnto. [poBepka LeNoCTHOCTM MeXay LensMu, B KOTOPbIX NOA03PEBAETCS Hann4mne
3TOM NpobGnembl, NOATBEPAMUT, €CTb N MEXAY HUMM ANEKTpUYecKoe coeanHenne. na ycrpaHeHus
3TOro COCTOSIHUSI OTCOEAMHNTE N N30NUPYNTE BbIBOALI CTabunmaatopa B, nocne 4ero Hanamte oTkas
B Lenu ctabunmsatopa A. 310, Kak NpaBunio, No3BonsieT 06HapynTb 0OLLYI0 30HY OTKasa B 06eunx
uensix.

L1 @ 9

O
O

CCR
(BKN.) Harpyaka A

N N )\
L2 S Y i S S

-
) ropur

L1 o o e —
ceRr ‘ @ He ropuT
(BBIKM.) Harpyska B

Lz @ L ® @

370 cocToAHME MOMET BTk 0BHapYKEHO NYTEM NPOBEAEHWA M3MEDEHWS OMMETPOM MEMKIY Harpyakam4 A u B.
CyliecTByeT onacHoGcTe Npu paboTe ¢ Harpyskon A unn B, Koraa Opyras Harpyska HaxoQMTcs Nogd HanpskeHneM.

Puc. 16-6. OgHO KOpPOTKOE 3aMbliKaHWe MeXAy Harpy3kamu

16.6.3. Ha puc. 16-7 nokasaHo, 4TO MOXET NPOM3OWNTM, KOrda B LEensiX MMEeeTcs OBa KOPOTKUX
3aMblKaHUsi MexXay Harpyskamu. YYTute, YTO 3TO COCTOSIHME BMMSIET HA OMHWM Takum obpasom, YTo
yyacTkn OrHem B 0Beux uUensx Mexagy ABYMSA KOPOTKMMM 3aMblKaHUSMMK TYCKHEKT, Tak Kak TOK
pasgensietcs. Ecnu ceeTslwmecs orHm Harpyskv B octaHyTca He3aMeveHHbIMU, 3TO COCTOSIHME NETrko
MOXeT ObITb NepenyTaHo C CUMNTOMaMM ABYX 3aMblKaHWA Ha 3eMmio B OAHOW uenw. Boigaet aTo
COCTOSIHME YacCTb OrHeln Harpy3ku B, koTopble NpogosrkatoT ropeTb. Bo3byxaeHne uenv obHapyxuTt
30HbI Mepexoda OT SPKMX K TYCK/bIM OrHSIM M MECTOMONOXEHWUST KOPOTKUX 3amblkaHui. Ecnn Obl
Harpyska Mexgy KOPOTKMMM 3aMblKaHusIMK Harpy3ku A 6bina HamHoro Gonblie (bonbliee 4ymcro
OrHen), Yem Harpyska Mexgy KOPOTKMMM 3aMblKaHUSAMW Harpy3kn B, MeHbluas Harpyska Obina Obl
Apye. Ha pucyHke Harpy3ku mMexay KOPOTKUMW 3aMblKaHUAMW PaBHbI, U TOK paBHOMEPHO pa3feneH
MeXay ABYMS Harpy3kamu.

L1 > @, O O
CCR
(BKN.) Harpyaka A
L2 © @ @ . O
\ Y
() Topwmr
- Q—/ (@] Tycknbii
u— ‘—e ——
~ . He ropur
CCR
(BBIKI.) Harpyaxa B
L2 L L L L

3To coCTOAHWE MOXKET BbITb 0GHaPYXEeHO MyTeM NPpoBENeHUA M3MEPEHWUA OMMETPOM MEX/IyY Harpyakamu A u B.
CyulecTBYeT onacHOCTe Npu paboTe ¢ Harpyakoi A unu B, korga apyraa Harpyaka Haxo[WTCcA Nof HanpsxXeHueMm

Puc. 16-7. [1Ba KOPOTKMX 3aMbIKaHUA MeXAy Harpy3kamu
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16.6.4. OTka3 B pesynbTate 06pa3oBaHNss €MKOCTHOW CBSI3W MPOMCXOOMUT Toraa, Koraa ABe Mnu
6onee nocnegoBaTenbHbIX LENen NPonoXeHbl NapannensHo 1 6nmnsko Apyr Kk Apyry. dta cuTyaums
CTaHOBUTCS NPOBGNemMoi, ecnv Lienu OcHalleHbl CpeacTBaMM KOHTPOIS, Tak Kak HaBedeHHbIe TOKU
MOryT BbI3blBaTb TaKUE & CUMMMTOMbI, Kak NP1 3aMblkaHUSIX NONeBow Lenu. MpoBepka LenocTHOCTH
Mexay LUensiMu, B KOTOPbIX MOAO3peBaeTcsl Hanuume npobnembl, NoATBEPXKAAET, YTO OHU He
coedvHeHbl Opyr C APYroM anekTpuyecku. [Ans ycTpaHeHusi oTkasa B pesynbTaTte oOpasoBaHust
€MKOCTHON CBSI3 MPOCTO MOMEHSINTE MecTaMy BbIBOAHbIE KOHLblI OAHOIMO M3 BOBIEYEHHbIX
cTabunmnsaTopoB. OTO YCTPaAHUT 3P(EKT EMKOCTHOWN CBSI3N.

MNPEAOYMNPEXOEHWE

lMpumeyvaHue 1. MemoOdb! u npouedypbl 8bISBNEHUS U yCmpaHeHUs1 HeucrnpasHocmed,
ornucaHHble 8 criedyrowux nyHkmax, npednonazarom pabomy ¢ onacHbIMU
Harnps>KeHUssmu u OOITKHbI ocywecmernsimscs mosibKo
KeanughuyuposaHHbIM NepcoHasioMm ¢ cobnodeHUeM coomeememesyouux
npasun mexHuku b6esonacHocmu. Kpome moeo, umelime & 8udy, 4mo
OaHHbIl Memo0, xomsi OH U bbigaem 8 HEKOMOPbIX CIlyqasiX Nofe3HbIM Uu
HeobxodumeiM, o cymu, npedcmaesnisem cobol "paspywumeribHoe
mecmuposaHue" u rnpu beccucmemMHOM NPUMEHEHUU MOXem fpueecmu K
0oronHUMenbHbIM NoB8pexxXAeHUsIM 8 rosieeol yernu.

lpumevaHue 2. Huxecrniedyrowuli memod 6bisserieHUs HeucrnpasHocmel HauslyqYuum
obpasom Moxem 6bimb OXxapakmepu3oeaH Kak "paspywumeribHoe
mecmuposgaHue”, dmom mMemoO MOXem UCrofb308ambCs 8 CrlyJasix,
Koe0a BPEeMEHHbIe O2paHuUYeHuUsT unu 3ampyOHeHuUsl, Cesi3aHHble C
ucrionb308aHUeM oMMempa Usu uaMepumerisi CornpomueieHust Usonsayuu,
Oenarom  fipuMeHeHUe  mpalUUUOHHbIX ~ Memodo8  8bISI8IEHUSs
HeucripasHocmel Heueriecoobpa3sHbiM. [TpuMepomM makoeo crydas Mo2ym
6bimb uenu, rpoknadbisaemMble HernocpedcmeeHHO 6 3emse, Koeda
ucrionb3ogaHue mpaduyUoHHbIX Memo008 8biserieHUsT HeucrpasHocmelu
3ampyOHeHO U 3ampamHo o 8peMeHU, mak Kak mpebyem ebiKkaribieaHusi
Kaxx0o20 coeOuHeHUs Oris 8bINMOSTHEHUS mecmuposaHusi. Lpyaum criydaem,
Ko20a MoOxXem  paccMmampueambCsi  3mMom  criocob  ebisierieHuUst
HeucripasHocmed, sisrisiemcs 8bixod us cmpos yenu Bll1; e amom cryvae
borbwoe 3HadYeHUe uMeem epeMsi 8 C853U C HapyweHueM ornepayuli
8030yWHO20 08UXEHUSI Ha obbekme. Mcrionb3oeaHue daHHO20 Memoda
mpebyem, 4mobbl Uernb UMesla O4YEHb HU3KOoe corpomuereHue
OMmMHOCcUMesibHO 3eM/iu 8 Mecme omka3sa, XenamesbHo meHee 1000 Om,
HO yeM MeHbwe, mem Jydwe. Takxe crnedyem ommemums, 4HmMo
MasioMowHble cmabunuzamopsl (10 kBm unu meHee) moz2ym He
passueamb docmamoy4yHoe HarnpskeHue Ons moa2o, 4mobbl  6bimb
agbgbekmueHbIMU.

16.7.TecTupoBaHue c HaMepPeHHbIM 3a3eMIieHUeM

TNPEAYTIPEXOEHWE! MeTtoabl 1 npouenypbl BbISBIEHNA U YCTPaHEHUS HEUCMPaBHOCTEMN,
OMNMCaHHble B Cregylowmx nyHKTax, npeanonaratoT paboTy C onacHbIMU HAMPSHKEHUSIMU U OOSKHbI
OCYLLIECTBNATLCA TOMbKO KBaNMOUUMPOBAHHBIM NEPCOHArNIoM C COBMAeHMEM COOTBETCTBYHOLLMX
npaBun TexHUkn 6esonacHocTn. Kpome Toro, menTe B BUAY, YTO AaHHbI METOA, XOTS OH 1 GbiBaeT B
HEKOTOpPbIX CIy4Yasix None3HbIM unm HeobxoamMMbIM, MO CyTW, NPeAcTaBnseT cobon "paspyumTensHoe
TectpoBaHve" u npu GecCMCTEMHOM MPUMEHEHWM MOXET MPUBECTU K [OMOSTHUTENbHbIM
NOBPEXAEHMAM B NONIEBON LIENN.

Hwkecneayowmin MeToq BbISIBNEHUSI HEUCNPaBHOCTEN Hauny4ylum obpasoM MOXeT OblTb
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oXxapakTepu3oBaH Kak "paspylumTenbHoe TecTUpoBaHue". JTOT MEeTo[ MOXEeT MCMonb3oBaTbCA B
cryyasx, Koraa BpeMeHHbIe OrpaHUYeHnst Unu 3aTtpygHeHus, CBA3aHHbIe C UCMONb30BaHMEM OMMeTpa
UNn un3MepuTenss CONPOTUBMEHUS U30NAUMW, AernalT NPUMEHeHWe TPaauUMOHHBIX MeTodoB
BbISIBMEHWSA HeMcnpaBHOCTEW HeuenecoobpasHbiM. [NpvMepomM Takoro criyyas MoryT ObiTb uenw,
npoknagbiBaeMble HENoCcpeACTBEHHO B 3eMre, Koraa MCnornb3oBaHve TpaguuMOHHBIX MEeTOAOB
BbISIBMEHWUSA HEUCNPaBHOCTEN 3aTPyAHEHO W 3aTpaTHO MO BPEMEHW, Tak Kak TpebyeT BbikanbiBaHUS
Ka)xgoro CcoeguHeHWs Ans  BbINOMHeHus TectupoBaHusa. [pyrum  crnyvaem, Korga MoOXeT
paccMaTpuBaTbCsi ATOT CNOCO6 BbISBNEHUSA HEMCNPABHOCTEN, ABNSIETCA BbIxod 13 cTpos uenv BIM; B
3TOM crydae 6onbLUOe 3HayYeHVe MMeeT BPeMsi B CBA3M C HapyLUeHWeM ornepaumi BO34YLLUHOro
ABWXeHnsa Ha obbekTe. cnonb3oBaHue AaHHOro meTtoda TpebyeT, Y4Tobbl uenb nmena o4eHb HU3Koe
COMNPOTMBIIEHNE OTHOCUTENBHO 3EMIM B MECTE 0TKas3a, xenartensHo MeHee 1000 Om, HO YeM MeHbLLe,
Tem nydwe. Take cnegyeT OTMETUTb, YTO MaroMoLLHble ctabunuaaTtopsl (10 KBT unn meHee) moryT
He pas3BMBaTb AOCTAaTOYHOE HaMNpsKeHue Ans Toro, YTobbl ObITb 3PPEKTUBHBIMMU.

16.7.1. TectTupoBaHMe C HaAMEPEHHbIM 3a3eMfieHMEeM — 3TO €ele OAUH MeTon OOBHapyXeHus
€0WHNYHOro 3aMblKaHUS Ha 3eMITlo, Kak Moka3aHo Ha cxemax (a) u (b) Ha puc. 16-8. Ecnu namepeHue
CONPOTUBMEHNSA WU3ONALMN MNOKa3blBaeT Hanuuve 3aMblkaHWs Uenu Ha 3eMmo, HO Bu3yanbHas
WHCMNEKUNs He JaeT pe3ynbTaToB, AaHHbI MeTod NMOMOXET 0BHapyXuTb npobnemy.

a) CHavana oTknounTe M 3abnokupynte crtabunusaTtop. 3aTem nomeTbTe [Ba BbiBOAA
ctabunumsaTtopa metkamm "L1" n "L2".

b) MogcoeanHnte 45-atTHbin  TpaHcopmaTop AGL © OroHb Mexgy BbiBogom "L1"
ctabunumsaTtopa 1 3emren, Kak nokasaHo Ha puc. 16-8. ConpoTuBneHne TeCTOBOro COeAUHEHUS
OTHOCUTENBHO 3eMNn [OO0MKHO ObiTb O4YeHb HebonbwnMm. [Janee, nogamTe nUTaHMe Ha
ctrabunusatop. [epxutecb B@anu OT WUCMbITaTeNbHOW YCTaHOBKM. Ecnn  3aropaetcs
KOHTpOSbHas namna, 3Ha4uT, B UenM umeeTcs Kak MMHUMYM OOHO 3aMblkaHue Ha 3emnio. Yem
Apye ropuT KOHTPOSfibHasa fiamna, TeM HWXKe COMNpOTUMBMEHWE 3aMblkaHuA(M) Ha 3emnio. [Mpu
BKITHOYEHHOM cTabununsaTope npoBeanTe BU3yaribHY MHCAEKUMIO Lienw.

c) Ecnn umeeTcss yyacToK TYCKMbIX WM OTKMKOYEHHbIX OTHEW, 3HAYMT, Mexay nocrnegHum
HOpMarnbHO (YHKUMOHUPYIOLLMM OFHEM W NEepBbIM TYCKMbIM WM MOracluMM OTFHEM €ecCTb
3amblkaHue Ha 3eMnto. NMomeTbTe 3Ty 30HY.

d) Ecnu Bce orHu Tycknble Unv noraclume, 3aMmblkaHne Ha 3eMIi0 HaxoaUTCA MeXay BbIBOAOM
"L2" 1 nepBbIM OFHEM Ha COOTBETCTBYHLLEN CTOPOHE LIEMNM.

e) Ecnu Bce orHmn paboTtatoT HopMmarbHO, 3aMblkaHUE Ha 3EMITH0 HaxoaMTCs Mexay BbiBogom "L1"
W NepBbIM OFHEM Ha COOTBETCTBYIOLLLEN CTOPOHE Lienu.

f) OTtkntounTe n 3abnokmpynTte crabunusartop. Mepekntounte KOHTPOIbHbIN
TpaHcdopmaTop/oroHb ¢ BeiBoga "L1" Ha BbiBog "L2" (cm. puc. 16-8). lMNogante nutaHue Ha
cTtabununsaTop. [ormkHa 3aropeTbCcs KOHTpOsbHas namna. MNpoBeaute BMU3yanbHYH WUHCMEKLMIO
uenu.

0) Ecnn nmeeTtca y4acTtok TYCKMbIX WM OTKMKOYEHHBLIX OrHEW, a MecCTO, rAe 3akaH4MBakTCH
paboTatoLme OrHn N HaYMHaKTCS HeucnpaBHbIe, COBNaaaeT C MeCTOM, KOTOpoe BObIfio NOMeYeHo
B MYHKTE C), B LeNn eCTb eOUHUYHOE 3aMblkaHMe Ha 3eMflo B 3TOM MecTe. (30Ha nepexoga Ta
e, HO OTHW, KOTOPble ropenu B NyHKTE C), Tenepb He OOSMKHbI FOPETb, @ OrHKU, KOTOPbIE HE ropenn
B MYHKTE C), TeNepb OOMKHbI ropeTb.) OTKNounTe 1 3abnoknpynte ctabunmuaatop. MNpoeepbTe
KOMMMEKTbl coeauHUTENen, CpPoCTKM kabernem u T. nN. Mexay ABYMS COCEOHWUMW OrHSMU B
OTMEYEHHON 30He M Npu HeoBXOAMMOCTU OTPEMOHTUPYWTE WM 3aMeHUTEe 4acTu, KoTopble
npegnonarakTca oOTkaszaBwuMn. Ha 3Tom atane MoxeT ObiTb wmcnonb3oBaH VOM wunu
n3meputens COMpOTUBIEHNSA n3onsaumm ans NnoAaTBepPXOeHUS HencnpaBHOCTH
TpaHcgopmaTopoB U T. A. [locne Toro kak eaMHMYHOE 3aMbikaHve Ha 3emMno byaeT ycTpaHeHo,
KOHTpOnbHas namna He ByaeT 3aropatbCs Npu nogave nuTaHus Ha ctabunuaartop. NoMHuTe, 4TO
HeobOXxoanMo AepXaTbCs BAanu oT NepBUYHOIO Kabens, korga ctabunmnsaTop BKITHOYEH.

h) Ecnn umeeTtca yyaCTOK TYCKIbIX WM OTKMKOYEHHbIX OrHEW, a MeCTO, r4e 3akaH4uBalTCS
paboTalolWme OrHM M HauYMHAKTCS HeUcrnpaBHble, HE COBMagaeT C MECTOM, KOTopoe Obino
NMOMEYEHO B MYHKTE C), B LENU €CTb Kak MUHUMYM [Ba 3aMblkaHus Ha 3emmnto. OTmeTbTe 3Ty
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HOBYIO nepexofHyto 30Hy. OTknounTe 1 3abnokupynte crabunmsatop. MNpoBepbTe KOMNMEKTHI
coeavHuTenen, kabenb, TpaHcopMaTop U T. N. MEXAY ABYMSI COCELHUMM OrHAMW BO BHOBb
OTMEYEHHON 30HEe M NpU HEeOoOXOAMMOCTU OTPEMOHTUPYMTE WM 3aMEHUTE 4YacTWu, KOTopble
npegnonaratTca oTkasaBwmMMK. [locne yCTpaHeHust Kaxkaoro 3amblkaHWs NofaBanTe nuTaHue
Ha cTabunusatop W nNpoBoAUTE BM3yamnbHY WHCNEKUMO uenu. [epxutecb Baanu OT
HaxogsLlerocsi nog HanpsbkeHwem nepBuYHOro kabenst u Bcerga GnokupynTe crtabunusaTop
nepen paboTton c kabenem. 3oHa nepexoga OT paboumx OrHeM K HeucnpaBHbIM [OMMKHA
nepemeLwiaTbca Onmxe K MeCTy, MOMEYEeHHOMY B nyHKTe c). [lpogomxanTte ycTpaHeHue
HencnpaBHOCTEN YyKa3aHHbIM Cnocobom A0 Tex nop, noka He OyaeT ycTpaHeHo nocrneaHee
3aMblKaHME Ha 3eMITI0 U He NepecTaHeT 3aropaTbCs KOHTPOMbHAsA namna npu nogade nutaHus
Ha cTabunusartop.

i) Ecnu Bce orHu, no BnaumocTun, paboTarT HOPMamnbHO, 3aMblkaHME Ha 3eMIIK0 HaxoamuTcs
Mexay BbiBOAOM "L2" 1 nepBbiM OFHEM Ha COOTBETCTBYHOLLEN CTOPOHE uenu, kotopas Obina
onpegeneHa B nyHkte d). OTknounTe 1 3abnokmpynte crabunusaTtop. PaboTtante, HaunHasa ot
yKa3aHHOro OrHg, B HanpaeneHun sbisoga "L2". MNpoBepsante kabernb, KOMMANEKTbl COEaNHUTENEN,
MecCTa cpalLMBaHUs 1 T. M. U NPU HEOHXOAMMOCTN PEMOHTUPYNTE UM 3aMEHANTE YacCTu, KOTOpbIe
npegnonaratoTcs OTKasaBLWMMKU. 3aMblKaHWE Ha 3EMIII0 YCTPaHEHO, eCriv KOHTPOSibHasa famMmna
He 3aropaeTcs npu nogadve NMTaHusa Ha ctabunusartop.

i) Ecnu Bce orHm Tycknble unmn He ropaT BOOOLLE, 3aMblkaHME Ha 3EMIII0 HaXoaMTCA Mexay
BbIBOAOM "L1" 1 nepBbIM OFHEM Ha COOTBETCTBYHIOLLEN CTOPOHE Lienu, kKoTopas bbina onpenenexHa
B NyHKTe €). OTknounTe 1 3abnoknpynte crabunusatop. PaboTtaite, HaunMHas OT ykasaHHOro
orHs, B HanpaeneHun sbiBoga "L1". lNpoBepanTte kabenb, KOMMMAEKTbl COeANHUTENEN, MecTa
cpalmBaHMs U T. N. U NPU HEOBXOOMMOCTU PEMOHTUPYNTE UMM 3aMEeHANnTe 4acTu, KoTopble
npegnonaralnTca OTKasaBWUMKU. 3aMblkaHMe Ha 3eMSIl0 YCTpaHEeHo, ecnu OorHu paboTtaroT
HOpManbHO, U KOHTPOSbHAasa namna He 3aropaeTcs npy BKNOYeHUM ctabunusaTtopa. Yganure
MeTKy(1) HencnpaBHOCTEN C NOss.

CTABUIU3ATOP BKIMIOYEH - EPYATECK BIOANM OT UCMNbITATENLHOM YCTAHOBKK
L1 . . . . 3oHa nepexoia ot UCnpaBHbIX
CCR |~ OrHel K HeucrnpasHLIM
(Bkn.) Mpumedanme 1 1
L2 O O O T ®
3amMblKaHWe Ha 3EMMH0
Cxema (a) = «— neperyYHoro kabenn
I I M e
L1 \ o U U 30Ha Nepexofia OT MCMPaBHaIX
CCR |~ OrHeit K HeMCNPaBHLIM
(BKn.)
L2 ® ® ® J_ O
3ambikaHWe Ha 3emnio
= “« nepeuyHoro kabens
Mpumeyanmre 1
= O Pabounit OroHs
Cxema (b) .Tycxnhu“a WIW NOraciuvit OroHb)
(1) 45-BaTTHLIA TpaHchopmaTop AGL M OroHb, NOACOEAUHEHHBLIE MEXIY BLIBOAOM cTabunuaartopa u 3emnein.
ConpoTWBNeHWe 3TOM COeAWHEHWA OTHOCUTENBHO 3eMMNKU JOIMKHO BbITh HU3KUM.
(2) Ecnu B uenu uMeeTcA 0OHO 3aMblkaHue Ha 3eMrio, 30Ha nepexoa oT UCNPaBHLIX OTHeRN K HeucnpasHbIM ByneT
HaxoOWTbLCA B TOM JKe MecTe, YTo U TecTOBOE COoefMHEHWe Ha Bbixode L1 nnn L2

Puc. 16-8. TectupoBaHue ¢ HamepeHHbIM 3a3eMiieHUeM
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16.7.2. Ecnn B Hanuumm HeT u3mMepuTens COMNpOTUBMNEHUSA, TECTMPOBaHWE C HaMEpPEHHbIM
3a3eMneHMemM MOXeT ObiTb M3MEHEHO W MpeBpalleHO B LIEHHOE CPEeACTBO MPOMMnakTuy4eckoro
obcnyxmMBaHus, kak nokasaHo Ha puc. 16-9. lNoacoegmHute TpaHCHOPMATOP/OroHb K BbIXOAY
ctabunusaTtopa 4epe3 npepbiBaTenb. Korga pykosTka npepbiBatensa yaaneHa, HamepeHHoe
3a3emMneHuve byaet nogkntoyeHo k uenn. OgnH pa3 B MeCsiL, OTKIoYanTe cTabunmnsaTop n nssnekamTe
PYKOATKY NpepbiBaTens. Bkniounte ctabunnsatop Ha BbICOKOW CTYNEHW MHTEHCUBHOCTU U NPOBEPbLTE
KOHTPOSbHYI0 namny. Ecnn B uenn umeeTcs 3amblkaHMe Ha 3eMnto, famna 3aroputcs. Yem Huxe
CONpPOTUBMEHNE 3aMblkaHusa, Tem spye OyaeT ropetb namna. OCHOBHbIM MPEVMMYLLECTBOM
perynsapHoro npoBefeHns 3TOM NPOBEPKN SABNAETCHA TO, YTO OHa MO3BOSISET ferko onpenenuTb U
0BHapyXWTb eAMHUYHOE 3aMblKaHWe Ha 3eMII0 Npexae, YemM MHOXKECTBEHHbIE 3aMblKaHWsi NOBNSIOT
Ha Bu3yarnbHoe cocTosHue uenu. ObLiee npakTU4eckoe NpaBuio 3akovaeTcs B TOM, YTO, eCnu
KOHTPOJSIbHas aMmna 3aropaeTcsi, He0BXoAMMO HaNTU N YCTPaHUTb 3aMblkaHWe Ha 3eMrto. Bkrounte
3Ty Npouenypy B nepedeHb MeponpuaTuii NpoduniakTMyeckoro 06CnyxmBaHus, 1 Bbl BCErga CMoXeTe
C ornepexeHnem pearmposaTtb Ha NPOGMEMbI C 3aMbIKaHUEM Ha 3EMITHO.

L1 T Y I '
\J | \/ W,
CCR
L2 iy Y B
\J \ (N W/
___ EnuHnyHoe 3ambikatme Ha 3emmio
— &
_ l N i -
WenbrrarensHbii npubop/ — | e |
MpepbBarTerb C yCTaHOBEHHOA -«— 45-BaTTHLIA MCNBITATENBHBIA OrOHL
PYKOATKOM ¢ TpaHchopmatopom AGL u 3azemneruem
M M M M
L1 \J W A p
CCR
L2 . . . J_ p
MeneitarensHeii npubop/ - = (O Paboswii oroHs
NpepLIBaTent C yoaneHHon — Mg, . TycknbIi Mn
PYKORTKOM 3339“"“8 nOraciMit OroHs

Puc. 16-9. HamepeHHoe 3a3eMneHue Kak cpeacTBo NpoduakTuyeckoro oocnyxmBaHma
16.8. TectupoBaHue ¢ 3a3eMNeHHbIM BbLIXOL4OM AN O6HapYyXeHUsi 06pbLIBOB Lienu

16.8.1. TectupoBaHMe C 3a3eMIleHHbIM BbIXOAOM aHanorM4yHo TECTUPOBAHMIO C HaMeEpPEHHbIM
3a3eMfeHreM, UCrnonb3yeMoMy Ans OBHapyXeHUs 3amMblkaHUA Ha 3emnto. [ns Toro 4Tobbl AaHHOe
TecTupoBaHue 6bIno ycnewHbIM, 06pbIB Lienu A0MKeH ObITb 3a3eMIIeH, Kak Noka3aHo Ha puc. 16-10.
Ecnun o6pbIB Leny He 3a3emMneH unu ecnv conpoTuBrieHne obpbiBa OTHOCUTENBHO 3EMSIN CITULLIKOM
BENWKO, 3TOT MeToAd, BO3MOXHO, ByaeT paboTaTe TONbKO CO cTabunmaaTopamm BbICOKON MOLLHOCTH.
YbeamnTech, 4To cTabunusatop OTKMoYeH. [lomeTbTe BbiBOALI CTabununaatopa metkamm "L1" n "L2".
CHumute BbiBOA "L1" co ctrabunusatopa. 3akponTe Komnmnadkom unu obmoTanTe M3OoNSUMOHHON
NIEHTOW OTKPLITLIN KOHeL BbiBoga "L1". Y6eamTech, YTO OH HU C YEM HE COMpUKacaeTCs, U OePXUTECH
BAANM OT Hero, korga crabunu3atop BkoyeH. [lanee, coeguHuTe  BbIXOOHYD — KlemMmy
cTtabmnusaTtopa, ¢ KoTopor Obin CHAT BbiBOA "L1", ¢ 3a3emneHnnem. NOMHUTE, 4TO CONPOTUBIIEHNE
AaHHOIO COeAMHEHNSI OTHOCUTESTbHO 3eMITN A0SKHO ObIThb Kak MOXHO Hke. Bkntounte ctabunumsartop
Ha BbICLLEWN CTYNEHWN MHTEHCMBHOCTU. [lepXXuTecb BAanM oT TECTOBOrO COeAUHEHUS C 3eMIIEN.
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Lt 1 Eo @ o o
CCR — - -
L2 %::L lo— o o —

A
(a) TecTupoeasMe c 3a3emneHHbIM Bbixogom CCR L2 ™

EOvHMYHOE 3aMbIKaHMe Ha 3eMio C 06prBOM

'Y ™ I Y
L1 S S (v /

CCR
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L2 1 m O C O
_ — — '

- () Pabouwii oroms
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(b) TecTwpoBaxuwe ¢ 3asemneHHeIM Boixogom CCR L1 . TycKnbIi unn
Moraciui oroHb

(1) W3onupyiiTe oTCOEOMHEHHbIA KOHEL| NepBUYHOro Kabena u Aep)uTech BOanu oT Hero - BO3MOMXHO
NPUCYTCTBUE CMEPTENbLHO OMAacHOTo HaNPAXeHWA.

(2)

ConpoTUBNEHUE 3TOMO COEAWHEHUA OTHOCUTENBHO 3EMINU AOMHKHO ObITE HUZKUM.

Ecnu cTtabunuaatop oTKNHYMTCA NpKU paamMblkaHUW LENW, 3HaYKUT, 00pbIB He 3a3eMneH Mnu cTabunuaaTtop
HEe MMeeT [OCTaTOMHO MOLLHOCTM [NA Bo30y:KaeHUA Lenu.

Puc. 16-10. TectupoBaHue ¢ 3a3eMJIeHHbIM BbIXOA0M

16.8.2. Ecnu crabunusatop oTknountca ANs 3awmTbl OT 0OpbiBa Lenu, He NbiTalTecb CHOBa
BKMOUNTb ero. JInbo crabunusatop HeAOCTaTOMHO MOLUHbBINM, NMBO conpoTuBrieHNe o6pbiBa
OTHOCUTENbHO 3EMSIN CRIMLIKOM Benuko. B 6onblunHCTBE criydyaesB ctabunmsaTopbl MOLHOCTLIO 4 1
7,5 kBT He obnagaloT 4OCTAaTOYHOM MOLLHOCTbIO 715l ob6ecnevyeHns yCnewHoCTU TeCTUPOBaHNUS C
3a3eM/IeHHbIM BbIXOAOM, WMEHLUM COMNPOTMBIIEHNE OTHOCUTENBHO 3eMNM B MecTe obpbiBa.
Havnyywum ctabunusatopom ansa aton uenu Oyget yctpourctso mMowHocTbto 30 kBT gns 6,6-
amMmnepHbIx Lenen n mowHocToto 70 kBT gna 20-amnepHbix Lenen. 1o BO3MOXHOCTN nogcoeamHuTe
uenb K camMomy MOLLHOMY cTabunusatopy B Oydke and anekTpoobopydoBaHUA M MOBTOpUTE
TectmpoBaHne. Ecnn uenb He BKIOYAETCHA, BLINOAHUTE MNOUCK OOpblBa NpY  NOMOLUM
omMmeTpa/merommeTpa (CM. NyHKT 16.5).

16.8.3. Ecnu ctabunmnsaTtop octaetcss BK/MOYEHHbIM W MOKa3blBaeT BbIXOAHOW TOK, OOpbLIB LEenu
MOXeT OblTb 0BHapyXeH Npu NOMOLLM TECTUPOBAHMSA C 3a3eMeHHbIM BbIxodoM. [py npoBeaeHuu
AAHHOTO UCMbITaHMSA OObIMHO MMeeT MecTo oryKTyaums Toka ctabunmsaTtopa. 3TO COCTOSHUE He
npvBedeT K MNoOBpexaeHuto crtabunuaatopa, HO OHO [AOSMKHO MPOAOSPKATbCA He Aonblue, 4em
HeobxooumMo ansa obHapyxeHusi obpbiBa. [locne ycTpaHeHusi obpbiBa cTabunusatop cnegyet
BEPHYTb B HOPMarsbHbIM pexum paboTbl. [Mpu BkNoYeHHOM cTabunusatope npoBeauTe BU3yarbHYO
MHCNEeKUMIo nonesow uenu. B uenn gomkeH 6biTb y4aCTOK ropsALmMX OFHEN 1 y4acToK HepaboTaroLwmx
orHen. OTMeTbTEe 30HY nepexoga oT pabounx orHen Kk Hepabounm. O6pbIB Lenn OyaeT HaxoauMTbCA
mMexay nocnegHuMm paboyvm orHem M nepBbiM HepabouMm orHem. Ecnu ropat Bce orHu, obpbiB
HaxoanTca Mexagy BbiBoAOM "L1" 1 nepBbiM OFrHEM Ha COOTBETCTBYHOLLEN CTOPOHe uenu. Ecnn Bce
OFHM He ropsAT, 06pbIB HaxoAUTCA Mexay BbiBOAOM "L2" 1 nepBbiM OrHEM Ha COOTBETCTBYHOLLEWN
cTtopoHe uenu. OTkNounTE 1 3abnokMpynTe ctabmunmsaTop.

16.8.4. OTcoeanHuTe 3a3emMrieHMe OT BbIXOAHOW Knemmbl ctabunusaTtopa. BHoBb nogcoeauHute
BbIBOA "L1" K BbIXOAHOM KneMme ctabunmsaTopa. 3atem oTcoeamHuTe BbiBog "L2" oT cTabunusaTopa.
3akponTe KOMMaykoM unn oOMoTanTe WU3ONSUMOHHOM JIEHTOM OTKPbITLIM KOHeL BbiBoga "L2",
y6eanBLUNCB, YTO OH HU C YeM He COMpUKacaeTcs, U OepXXUTeCb BOanu OT Hero, korga ctabunusatop
BKItoyveH. [lanee, coeanHuTe BbIXOA4HYHO KNeMMy ctabunmaartopa, ¢ KoTopon 6bin cHAT BbiBog "L2", ©
3a3emMneHvem. Bknounte ctabunmnsaTop Ha BbICLLEN CTYNEHN MHTEHCUBHOCTU. [lepxuTtech Boanu ot
TECTOBOro coeuHeHns ¢ semnen. MNpoBeanTe BU3yarbHYH MHCMEKUUIO Nonesor uenu. Ha aToT pa3
OrHW, KOTOpblE ropenu npyv NPoBeAEeHUN NpPeablayLero UCMbITaHUS, AOMKHbI ObiTb BbIKMOYEHb!, a
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OrHM1, KOTOPbIE HE ropenu, A0IMKHbI ropeTb. BudyanbHoe CoCcTosiHMe Leny Tenepb SOSMKHO ObITb NPAMO
NPOTMBOMNOSMOXHBIM ONMCAHHOMY B NyHKTe 16.8.3 ¢ pacnonoxeHueM 30Hbl Nepexoda OT MUCMpaBHbIX
OrHen K HeucnpaBHbIM B TOM Xe MecTe. Ecnm 310 Tak, oOpblB HaxoouTCa Mexay OABYMSsI OrHAMM,
PacnonoOXeHHbIMN PSAOM C METKOM HeucnpaBHoCcTU. OTKNOUMTE M 3abnokMpynTe crtabunusatop.
HayHuTe paboTy y O4HOro 13 OrHern 1 NpoABUranTech Aanblue, NpoBepss 0OMOTKy TpaHCcopMaTopoB
AGL, coeanHeHuns, MecTa cpaluMBaHusa 1 NepBUYHbINA kabenb Ha Hannymne obpbiBoB. PEMOHTUPYITE
UNN 3aMeHsanTe oTKasaBLUME YacTu no HeobxoammocTu. [ns noaTBepXaeHus ycTpaHeHus obpbia
n3amMepanTe conpoTueneHve mexagy BbiBogamu "L1" u "L2" npu nomowm ommeTpa. Ecnu
conpoTueneHne coctaensieT meHee 700 Om, 3HaUUT, B Lienn HeT 0OpbIBoB. 3Ha4YeHue Bbille 700 Om
CBMOETENbCTBYET O HanuMuum B uenu obpbiBa WM KOPOTKOTO 3aMblkaHus ¢ 60nblimMm
conpoTtueneHmem. NomHuTe, 4YTO Kaxkaas Lenb byaeT MMeTb pas3Hoe CONPOTUBIIEHNE B 3aBUCUMOCTH
OT KONMM4ecTBa U MOLLHOCTU OrHer, HO 3HadeHne B 700 Om sBnaeTcs MakcMmanbHbIM Ans nobon
aspoapomHon uenun. OTcoeguHUTe 3asemMrneHve OoT ctabunusaTopa M BHOBb MOLCOEAMHUTE K
ctabunusatopy BbiBog "L2". Bknounte crtabunusatop Ha BbICOKOW CTYMEHW WHTEHCUMBHOCTU
npnbnuantensHo Ha 30 MuH. OTa npouenypa obecneunT ABOWHYHD MPOBEPKY MNpPaBUSIbHOCTU
npoBeaeHns PEMOHTHbIX paboT. lNMpoBeauTe BU3yanbHYO MHCMEKUUIO Uenu 1 yganute MeTky(n)
HemcnpaBHOCTEN C Nons.

16.9.Ucnonb3oBaHMe TennouvyBCTBUTENLHOro OGOpyAoBaHMA AN OGHapyXeHus
3aMbIKaHM Ha 3eMI0

Kaxgpii pas, korga B nocnegoBaTenbHoM Lenn obpasyetcs ABa KOPOTKMX 3aMblKaHUSA Ha
3eMrto, TOK, YTEKaOLLMIN Ha 3eMIIL0 Yepes paspbiB B U30nsaUmMmn kabensa unmn TpaHcopmatopa, cosgaeT
Tenno. [llpuynHOM 3TOro sBNAETCS AOyroobpasoBaHuMe, KOTOPOEe MNPOMCXoaMT Npu  OTCYTCTBUM
Ha4EeXHOro U NPOYHOro CoeaMHEHUs B ANEKTPMYECKOn uenun. B cnydae nocnegoBaTtenbHbIX Lenen,
nonyyarLwmx dnekTponMTaHme OT CTabunmusaTopoB MNOCTOSIHHOrO TOKa, CTabwunusaTtop MOXeT
co3aBaTb OYEHb BbICOKME HanpsiKeHWs, U NOBpeXaeHns B pedynbtaTe OyroobpasoBaHns MoryT 6biTb
3HauuTenNbHbIMU. HekoTopble asponopTbl HAYYUMNUCH 0bpalatb 3TO HenpusaTHoe O6CTOATENbLCTBO
cebe Ha nonb3y. Mcnomnb3ysi 9KOHOMWYHbIE MH(PpaKpacHble TePMOMETPbI, INEKTPOTEXHUK MOXeT
M3MEpUTb pasHUUy Mexay TemnepaTypon O0BO0NoYkM unn apmatypbl UCNPaBHOMO OFHS W OrHS,
paboTatoLero npy aHomasnbHO BbICOKOM Temnepatype. merTca mHdpakpacHble TepMOMETpbI,
NCnonb3yloLLme nasepHbli Leneykasatenb U apdeKTUBHbIE Ha JOCTAaTOYHO BOMbLUMX PACCTOSAHUSX,
MO3BOSNSAOLWMX MCMNOMb30BaTb UX U3 OBMXKYLLErocs TpaHCNOpTHOro cpefctea. lMpu nomowm aToro
00opyaoBaHUS 3NEKTPOTEXHUK MOXET, npoe3xas saonb B wnn P, npoBepatb Temnepatypy
Ka)Ooro OrHsl, nMoka He OygeT HamageH OroHb C 6Gonee BbICOKOW MO CPaBHEHUIO C OPYrvMK
TemnepaTypon, a 3aTeM NPOBEPUTb ATOT OfOHb. JTOT METOA MO3BONWU 06ecneynTb 3HaYMTENbHYIO
9KOHOMMIO BPEMEHWN B HECKOSbKMX aaponopTax.

16.10. WUcnonb3oBaHue cpeAcTB onpedereHUs MecTa noBpexaeHuss Kabena Aana
OGHapyXeHMA 3aMblKaHUM Ha 3eMIT0

TexHonorns oOHapy>XeHNs1 HeucnpaBHbIX Kabenem M MeCT HEeUCNpPaBHOCTEN 3HAYUTENBbHO
yCOBepLUEHCTBOBaNacb 3a npolleline rogbl, U1 B HacTosILLee BpeMs MU3roTOBUTENW npegnaratot
obopygoBaHue, CrnocobHoe OOHapyxuBaTb MOA3EMHbIE Kabenn M 3aMblKaHUA Ha 3eMII0  WIK
HEeMCNpaBHOCTN 3KpaHa. Takme yCTPOMCTBaA COCTOAT U3 nepefatyvMka MU NpueMHUKa W, eCrnv OHU
npegHasHayeHbl Ans noucka HeucrnpaBHOCTEN, OBbIYHO OCHALLAOTCS AOMOMHUTENBHBIM AATYMKOM C
A-06pasHoON pamMon Ansi UCMOSb30BaHUSA COBMECTHO C NpUeMHMKOM. OHKM cnocobHbl 0OHapyueaTb
MECTOHaxXOXAeHNe 3aMblKaHW Ha 3eMrlo B Kabensx, NPosioXKeHHbIX HEenocpeacTBEHHO B 3emrie, U
MoryT obnagaTb BbICOKON TOYHOCTbHO.
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17.MaBa 17. O6opynoBaHue ANA INEeKTPUYECKUX UCNbITaHUN

17.1.06wWwume nonoxeHus

17.1.1. B HacTosiLlei rnaese OnMcbiBaeTCs HECKONbKO BUAOB 06OpYyAOBaHUS ONS ANEeKTPUYECKUX
NCMbITaHWUIA, UCMOMb3YEMOrO NMPU TEXHUYECKOM OBCMYXMBAHUM BKIMOYEHHbIX a3pPOHABUraLMOHHBIX
cpeacTB. McnbiTaTensHoe 06opyaoBaHMe nNepeyvncrieHo B Nopsiake ero OTHOCUTENbHOW MONE3HOCTY.
Ana uenen TexHU4eckoro obcnyxunsBaHus, HeobxoamMmMo, YTODbl Kaxabli 0OBLEKT npuobpeTan, Mo
KpaliHel mepe, aBOMETp U U3MepUTENb CONPOTUBNEHUS n3onsaunn. T [iBa ycTpoiicTea TpebyroTcs
AN MHOTUX  MEepOonpUSITUM  TEXHUYECKOrO  OOCNYXMBaHUS W MNOME3Hbl MPU  BbISIBNEHUN
HeucnpaBHocTel. HCTPYKUMM MO 3KchnyaTaumMu nepedncrieHHoro obopyaoBaHus codepxkaTtcsi B
PYKOBOACTBAX W3roTOBUTENS, MNOCTaBMNsieMblX BMecTe C oGopyaoBaHvem. Bce ucnbiTaTenbHoe
o6opyaoBaHMe OOMKHO MPOXOAWUTb NEepUoaMYecKue NPOBEPKM COCTOSIHUA C Lenbio obecrnedeHns
©e30MacHOCTM ero aKcnyaTauuu.

17.1.2. TexHuyeckue npoueaypbl UCMbITaHUIA, OMUCAHHBLIX B HACTOSILLEN rnaBe, AOIMKHbl ObiTb
npoBepeHbl Ha COOTBETCTBME MECTHbLIM MpaBunaMm 6e3onacHoCTy.

Be3onacHoOCTb: pe3nHOBbLIE U3O0JTALMNOHHDbIE NepYaTKn

17.1.3. K coTtpygHukam, paboTarowmm ¢ adpoapOMHbLIMU 3NEKTPUHECKUMIN CUCTEMaMMK, CO CTOPOHbI
COOTBETCTBYHOLLMX PErYNMPYIOLLMX OPraHoB NPUMEHAITCA TpeboBaHMs NO UCNOMb30BaHNID CPeacTB
nHaneuayansHon sawmTbl (CA3) 0T BO3MOXHOIO NOpaXXeHUst 3aNeKTpu4ecknm TokoM. Takue cpeactea
BKIOYAIOT PE3NHOBbIE W30MSALUMOHHbIE MEepYaTKM W COOTBETCTBYIOLLME KOXaHble MNPOTEKTOPbI
nepyaTok. XoTa OOblMHas npakTvka He npegycmaTpuBaeT paboTy nepcoHana C uensMu nog
HanpshkeHneMm, cobnofeHne aToro npasuna He Bcerga BO3MOXHO. Kpome Toro, B TOM e CMOTPOBOM
Konogue wnM TpaHCOPMATOPHOM KOXyXe MOryT HaxoauTbCsl kabenwu gpyrmx uenen, wu
npegnonaraembii 06ecTodeHHbIV Kabernb MOXeT Ha camMOM Jefne HaxoAUTbCA NOA HanpsKeHuem
BCNEeACTBUE HenpedyCMOTPEHHbIX nepeceveHuni. [MoaToMy, npyv npoBedeHuU WCMbITaHUW WUnu
nccrnegoBaHui aspoapoMHbIX Lenen nepcoHan A0MMKeH Bcerga HOCUTh N30MALMOHHBIE NepyaTKu.

17.1.4. Pe3nHoBble W30NSLUMOHHbIE MEepYaTkM [OMKHbI OblTb CepTUCUUMPOBAHbI U OOMKHbI
eXeOHeBHO MpOBEpPATbLCA Mepes Hayanom MCMonb3oBaHUs U cpady nocne noboro MHUMAEeHTa,
KOTOpPbLI fAaeT OCHOBaHMS NOA4O3peBaTh Hanuyvne nospexaeHuin. MNepen KaxabiM UCNonb30BaHUEM
pe3vHoBble uM3denus criegyeT Bu3yarbHO OCMaTpuBaTb Ha NpeaMeT Hanuums OTBEepCTUN,
3aCTpSIBLUMX KyCKOB MPOBOAOB, paspbiBOB WM paspes3oB, BbI3BAHHbIX O30HOM  TPELUWMH,
pacTpeckuBaHusi B pesynbTaTe OeNCTBUS ynbTpadmoneTa u NpuaHakoB XMMUYECKOrO NMOBPEXAEHUSI.
N30onsiuMoHHbIe nepyaTtku crieqyeT HanpaensTb Ha NEpUoANYEeckne KOHTPOSbHblE WCTbITAHUS He
pexe Yem Yepes Kaxable LLeCTb MeCSILEB.

17.2. ABomeTp (VOM)

17.2.1. AHanoroBbii aBoOMeTp — 3TO YHMBEpCanbHbIA KOHTPOIbHO-U3MEPUTENbHbLIN NpUbop,
CMOCOBOHbIN M3MEPSATb HanpshkeHne NepeMeHHOro/NMOCTOAHHOINO TOKa, COMPOTMBIIEHME U HU3KME
BEMWYMHbI CUMbl MOCTOAHHOIO TOKa. BbICOKOKayeCcTBeHHble yCcTponcTBa obecrneumBaloT BbICOKYHO
TOYHOCTb M HaZEeXHOCTb M NOAXOOAT ANs BbIMNOSIHEHMS LUMPOKOro CnekTpa namepeHun. Hambonee
4acTo AaHHbIV NPMBOP MCNONb3yeTCcsa AN U3MEPEHNSA CONPOTUBIEHNS B NOCNe40BaTeNbHbIX LENsiX B
Lensx BbISIBNEHMs HeucnpaBHocTel. AHanoroBbin VOM noneseH Onarogapsi ero crnocobHocTu
nokasblBaTb MEHSALWMECS TEHOEHUMW U 3HAYeHUs, U NEerkocTn, C KOTOponM OH obecneunBaeT
NpOBEpPKY rOAHOCTK, Koraa TpebyeTcs BbICTPO BbISBUTL HEMCNPABHOCTb.

17.2.2. OpHako aHanoroBbii VOM MMeEeT HeKoTopble orpaHuyeHusi. Ero oTHOCUTENbHO HU3KUIA
BXOAHOW MMMeaaHCc U YyBCTBMTENbHOCTb K MOMEXam [enatoT ero HermoaxoAsiluMM AN HEKOTOPbIX
N3MepeHuin, B 0CO6eHHOCTU Npu paboTe C SMEKTPOHHLIMU LieNsiMi UM B YCIOBUSIX MPUCYTCTBUS
pagnodactoTHom (PY) aHeprun. Kpome Toro, He06xoaumo NOMHUTbL, YTO TnoeBon VOM He OormkeH
MCMoNb30BaTbCs ANS BbINOMHEHUST U3MEPEHUIn Toka B MOCrneAoBaTeNlbHbIX LEensix adpoapOMHbIX
OrHeW, Tak Kak OH, MOXeT ObiTb, He npeAHa3Ha4yeH Ofsl BbICOKOTOYHbIX WU3MEPEHUA MCTUHHbIX
cpeaHeKBaapaTUYHbIX BEMUYUH.
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17.2.3. [pu nonb3oBaHum VOM HeobxoamMmo Bcerda yaenaTb BHMMaHue Bonpocam 6e30nacHOCTY.
HormkHbl ObITb M3BECTHbI YPOBHM HANPSPKEHWUIA U PUCKN NOPAXKEHMS SNEKTPUYECKUM TOKOM A8 BCEro
ncnbiTbiBaemoro obopyaosaHus. Yoegurtecs B Tom, 4To VOM ucnbiTaH 1 0TkanmbposaH. lNepeHocHble
KOHTPOIbHO-U3MepuTenbHble NPUbopbl HEOBXOANMO NPOBEPSATL U KannbpoBaTk MO KparHen mepe
oavH pas B roa. NpoBepsiite cocTosiHMe M3MepuTenbHbIX koHTakToB VOM nepen npoBeaeHNEM
nobbix un3mMepeHun. OOLIME pekoMeHOaumMmM Mo ©0e3omnacHOCTM Ans KOHKPETHbIX CnocoboB
npumeHennss VOM copepxaTca B PYKOBOACTBE WM3rOTOBUTENS, MOCTaBMSIEMOro BMeCTe C
obopynoBaHuemMm:

a) M3MepeHUFI 6bICOKO2O Harips>XeHUusl. Hukorga He nbiTanTechb HanpAMyr CHuUMaTb
NOoKal3aHNA HanpsaXXeHnAa B Uendax pacnpeaeneHna 3SHeprmm HanpaxXeHunem bonee 600 B.
|/|3MepeHI/IFI BbICOKOIo HanpsaXeHuA OCYLEeCTBNAKTCA NyTeM YCTaHOBKU U3MEPUTESIbHbIX
TpchcbopmaTopOB n MsmepMTeneM C HagnexawnmMmn Xxapakrepuctmkamu.

b) Yemanoeku nepeknroyamened. Npy npoBegeHUM U3MEPEHUIA HANPSHXKEHUA B CUIOBLIX U
KOHTPONbHbLIX Lenax ybexgamtecb, 4TO nepeknovatens npubopa v nepeknoyaTenu LKan
HaxoOATCA B NPaBWUSIbHbIX MOMOXEHUAX ANSA UCMbITbIBAEMOW Lenu, Nnpexae Yem noacoeamHaTb
n3mepuTesnbHble KOHTaKTbl K MpoOBOAHMKaM uUenu. [na npeaoTBpalleHus NoBpeXOeHus
MexaHM3Ma M3MepuTenbHoOro npubopa Bcerga MCNonb3ywTe LiKany, Kotopas obecneynBaet
HenomnHoe OTKMOHeHne cTpenku. Haubonee TOYHble MoOkaszaHuA obecneynBaloTCst Mpu
OTKITOHEHUM CTPESKM Ha BENMYUHY OoT 1/3 4O cepeauHbl WKanbl.

c) Usonayus kopnyca. He pepxmte VOM B pyke BO BpemMs CHATUA MNoOKasaHWn.
YcTaHaBnmBanTe npubop Ha niockon noBepxHoctu. Ecnu npuxogutea gepxate VOM B pykax,
He paccyuTbiBanUTE Ha N30MSALUMIO ero Kopnyca.

17.3. Undposoi mynbtumeTtp (DMM)

17.3.1. UndpoBoi mMynbTUMETp — 3TO elwe oavH U3MepUTENbHbIA Npubop, KOTOPLIN OOMKEeH
obsA3aTenbHO NPUCYTCTBOBATL B MHCTPYMEHTANbHOM SILLMKE a3pOMNOpPTOBOrO ANEKTPOTEXHUKA. JTOT
YHMBepcarnbHbIN Npubop MoxeT obecneunBaTb BbICOKYHO TOYHOCTb U JAET BO3MOXHOCTb BbIMOSHATb
LLIMPOKMIA CNEKTP U3MEPEHMI MPU UCMONB30BaHUN pas3nNUYHbIX NPpUHaANEeXHocTen. [Npu Nokynke aToro
unn noboro gpyroro Buaa ucnbiTaTenbHOro obopyaoBaHUSA pekoMeHAyeTcs BblbvpaTb MyyLivn
npnbop, KoTopbIn Bbl MoXeTe cebe no3sonuTb. Beceraa ybexgantecb B TOM, YTO BbibMpaembii Bamu
DMM cnocobeH u13MepsiTb WUCTUHHblIE CpedHeKBagpaTU4Hble BEMUYMHbI, U WUCMONb3ynTe
NpUHaaNEeXHOCTN CamMOro BbICOKOroO Ka4ecTBa U TOYHOCTMW.

17.3.2. DMM C BbICOKOKQYECTBEHHBIMWU TOKOM3MEPUTENMBHLIMW KIewammn nNpeacTaBnsoT cobom
XOPOLUYD KOMOWHaLUMIO ANA M3MEepeHUsi BbIXOOHOMo TOKa CTabunm3aTtopoB MOCTOSIHHOMO TOKa.
Y6eantechb B TOM, 4TO BCe NpuHagnexxHoctn DMM oTeevatoT TpeboBaHUAM K TOMHOCTU, MPUMEHUMbBIM
K nnaHnpyemon 3agade. ObecneyvbTe €XerogHyto NpoBepKy M KanmbpoBky TouyHocTn DMM un Bcex
NPUHaANEeXHOCTEN aTTECTOBAaHHON NOBEPOYHON nabopaTtopuen ans BCceX N3mMepsemMblX anana3oHoB.
B cnyyae nocnepoBaTtenbHbIX Lener asponopToBbIX OrHEW AuanasoH Curbl TOKa AN NpoBEpPKU
NpaBUITbHOCTN KanMbpoBkK cocTaensieT oT 2,8 oo 20 A.

Be3onacHocTb
17.3.3. Bce npaBuna 6e3onacHoct B oTHoweHun VOM npuMmeHumbl Takke n kK DMM.
17.4.UsmepuTensb conpoTUBEeHUs usonsumm (MerommeTp)

17.4.1. ViamepuTtenb conpoTUBIEHUS U3ONSILMK, UITM METOMMETP, — 3TO NpMGOP, HeOBXoaAMMbIN As
TEXHNYECKOro OBCNyXMBaHWS W BbISBEHUS HEWCNpaBHOCTEW B kabensix BbICOKOBOSbTHbIX
NMoA3eMHbIX nocriegoBaTenbHbIX LEnen aspornopToBbiX OrHen. melTca pasnuyHble BapuaHTbl
NCMNOMHEHNsT U3MepuTenen - oT TPaaMUMOHHBLIX MOAENen C pyYHbIM NPMBOAOM OO BapuaHTOB C
nutaHnem oT B6aTtapen M CeTU NepemMeHHOro Toka. AT NpuMbopbl MCMOMb3YITCA ONA NPOBEPKM
CONPOTUBMAEHUA  M30NAUMM  NOA3EMHbIX Kabernem OTHOCUTENbHO 3eMnu, ANAs  NpPOBEPKU
CONPOTUBMAEHUSA N30NALUUN MEXOY NPOBOAHUKAMM U AN NPOBEPKN CONPOTUBMNEHUSS OTHOCUTENbHO
3emMnu nnu mexgy obmoTtkamm TpaHcopMaTopoB, ABuratenen, crabunmusaTtopos 1 T. 4. Mogenu ¢
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GaTapenHbiM NUTaHMeM Hambornee LUMPOKO pacnpoCTpaHeHbl M MpeanaralTca B pa3HOOOpasHbixX
dopMax U pasmepax kak C aHanoroeou, Tak U ¢ unpoBon nHAMKaumen. BonblWMHCTBO LmMdPOBbLIX
Moaenen UMEKT aHanoroBywd rucrorpaMmy B AOMOMHEHME K LMAPOBON  MHAMKALMW.
BbICOKOBOMNbLTHbLIV M3MEPUTESb OOIMKEH BKMOYaTb B CE651 TOUHbIE BONIbTMETP M MUKpPOAMMepmeTp Ans
NOSyYEHUST 3HAYEHUIA MPUMOXKEHHOTO K LIeN HanpshKeHs U ToKa YTEYKN B N30NALNN.

17.4.2. Ewe ogHnm coobpaxeHnem npun Boibope n3mepuTens ConpoTUBEHMS N30MALMN SBNSAETCA
BbIXOOQHOE HanpsikeHue. HekoTopble ycTpomcTBa C nuTaHneM OT 6Gartapen u OT anekTpoceTn B
HacTosLlee BpeMsi OCHALLAKTCA MNepekriovaTenieM BbIXOOHOMO HanpsbKeHUs, 3HavyeHue KOTOPOoro
moxeT gocturatb 5000 B noctosiHHOro toka. Boibupante nameputens CONpOTUBEHMSA M30NALMN C
BbIXOAHbIM HanpsbkeHuem He MeHee 1000 B noctosHHOro Toka. Mo BO3MOXHOCTM WUCNONb3ynTe
YCTPOWNCTBO C Bosiee BbICOKUM MaKCUMaribHbIM BbIXOAHBIM HAMPs>KEHNEM, TaK Kak Takoe YCTPOMUCTBO
obecneuvnBaeT 6onbLle BO3MOXHOCTEN ONS HAXOXAEHUS OTKA30B C BbICOKMM COMPOTUBIIEHNEM U
obecrnevnBaeMoe MM HanpsPkeHWe COOTBETCTBYET HOMMHANbHOMY HanpshkeHuio kabenen wu
TpaHcgopmaTopoB. OgHako y4TuTe, YTO NpoBepKa CTapbiX kabenen B COMHUTENBHOM COCTOSIHAW
uwunn uenen, paboTalWmnxX MNpU 3HAYUTENBHO MEHBLUMX HAMPSPKEHUSAX, MOXET MpuMBECTU K
NOBPEXAEHUAM NPU UCMONBb30BaHMK HanpskeHun cebiwe 1000 B. MNposiBnante 0CTOPOXHOCTL MpK
NpoBepKe CTapbIX Lienen B NepBbln pas.

Be3onacHocTb

17.4.3. HeobGxogumo cobntogaTh crneaylowme Mepbl NPeaoCTOPOXKHOCTY:

a) 3TN MCNbITAHUS OOMKHbI npoBoANTbLCA Noa TwaTesibHbIM KOHTPOJ1EM KBaJ'II/ICbI/ILI,VIpOBaHHOFO
nepcoHana, cnepsdliero 3a Tem, YTOObI HE NPUMEHANOCh Ype3MEePHO BbICOKOE Hanps>XxeHne.

b) B npouecce noaroToBKM K M3MEPEHW0 COMPOTUBMEHUS W30NAUMM CHayana nposeguTe
NoJTHyI0 NpoBepKy GesonacHocTh. YbeauTtech, YTo o6opyaoBaHue, kKoTopoe ByaeT NpoBepAThCS,
OTCOeAMHEHO OT BCEX WUCTOYHMKOB nuTaHus. OTKponMTe BCe 3aluTHble BbIKMOYaTENN W
3abnoknpynTe Npoumne KOHTPOSbHbIE YCTPOWCTBA ANS WUCKIOYEHUS BO3MOXHOCTU CryYaniHOM
nodayun HanpsbkeHnsa Ha obopyaoBaHue.

c) Ecnn HeobxogmMMo OTCoeanHUTb HelTpanbHble NN 3a3emMnsiolimMe nposoaa, ybeautech B
TOM, YTO OHM HEe HaxoAATCs MOA4 TOKOM U YTO MOCMe WX OTCOeAMHEHUSI HUKAKoe Apyroe
o6opynoBaH/e He OKaXXeTCcsl He3aLULLIEHHbIM.

d) CobGniogante HOMMHANbHOE HaMpsKEHWE U3MEPUTENS U NPUHUMANTE COOTBETCTBYHOLLMNE
Mepbl NPeLOCTOPOXKHOCTM.

e) KpynHorabaputHoe obopygoBaHne n kabenu o0OblYHO MMEKT AOCTAaTOYHYHD eMKOCTb AJiS
XPaHEeHUs OMacHOro KonmMyecTBa 3HEprum oT UCMbITaTeNbHOro Toka. [locne cHATUS nokasaHwi
COMPOTUBMEHUA U Nepes KacaHNeM M3MepUTEnbHbIX KOHTAKTOB JalTe SHeprnn, HakonuBLLENCS
B o6opyaoBaHUK, paccedaTbCs, OCTaBMB U3MePUTENb NOAKMIOYEHHBIM Kak MUHUMYM B TeYeHune
30 c. MHorne HoBble U3MEPUTENM aBTOMATMYECKU Pa3psikaloT npoBepsemoe obopydoBaHMe U
nNpedocTaBnalOT  NoNMb3oBaTenio  BU3yarbHYD WM 3BYKOBYKD WHAMKAUMIO  COCTOSHMS,
6Ge3onacHoro nsi oTcoeanHeHUs n3MepuTenbHbIX KOHTakToB. OBpaTnutech K pyKoBOACTBY MO
aKcnnyaTaumm obopyaoBaHuUs Anst 03HAKOMIEHUS C YKa3aHUSMU U3roTOBUTENS.

f) He ncnonb3ynte nameputerns BO B3pbiBOONACHOW aTMocdepe. B3pbiB MOXET NPon3onTun npu
BO3HUKHOBEHUN HEBONbLUON UCKPbI NPU NOACOEANHEHUM UMM OTCOEAMHEHUN U3MEPUTESbHbIX
KOHTaKTOB MW B pe3ynbTaTe NPOXOXAEHNSA OyroBOro paspsga CKBO3b NOBPEXAEHHYO N30MSLUMI0
Wnn Hag Hen.

17.5. UamepeHune conpoTUBeHUs u3sonauum

17.5.1. BbinonHeHne perynsipHblX MNPOBEPOK LEMNen  aspoapOMHbIX OrFHEM B paMkax
npomnakTnyeckoro TexHuyeckoro obcnyxueanmsa (PM) coBeplleHHO Heobxooumo  Ans
obecrneveHnss HagexHom paboTbl cucTeMbl. [13-3a BO3MOXHOCTM paboTbl MpUM OYEHb BbICOKMX
HanpPsHKeHNAX KOMMNOHEHTbI NOCNeA0BaTENIbHOW LIeNn B BbICLLEN CTEMNEHN NOABEPXKEHbI OTKa3aM.
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17.5.2. TpoBoanTe UCMbITaHNS CONPOTMBIEHUS] U30MALUMN HA BCEX a3POAPOMHbBIX LIEMSX HE peXxe
yem pa3 B Mecsil. Ecnn B asponopTy MMeIOTCs perynsipHo oTkasblBatolime Lenn BcreacTeue Mx
ANUTENbHOTO Cpoka CnyXObl UMM ApYrMX MNPUYMH, PacCMOTpUTE BO3MOXHOCTb MNPOBEAEHMWS
exeHeenbHbIX NPoBepok. MHorMe MecTa BO3MOXHbIX OTKA30B MOryT OblTb OGHapYKeHbl B AHEBHOE
BPEMS [0 TOro, Kak OHM CTaHyT NpoGremMoin, ecnu B3siTb B MPUBbIYKY NPOBEAEHME eXeHeaAeNbHbIX
NPOBEPOK COMPOTMBNEHMS U3onsummM B pamkax PM. Xpauute B Oyake craGunusaTopa >KypHan
NPOTOKOSOB NPOBEPOK C YKa3aHWEM Lienu, a Takke AaTbl U pe3ynbTaToB npoBepok. OTBeanTe MecTo
ANA yKkasaHUsi 0coObIX YCMOBWUIA, TAaKUX KaK MOroAHble YCIOBUS BO BPeMsl NMPOBEAEHUS NMPOBEPKM,

NPOTOKON NPOBEPKW LUEMW ASPOMNOPTOBbLIX OTHEWN

Byaka ona snekTpoobopyaoBaHUA UnK nogcTaHuua Ne

OBo3HayeHne Luenm

OATA oM MOroaHblE YCNosuA U NPMMEYAHMA NHULMATIBI

HefaBHSAsi rPO30Bas aKTUBHOCTb U T. M., U MECT YCTAHOBIMEHHbIX OTKA30B U Mx npuynH. Obpasew
npoToKosa nokasaH Ha puc. 17-1.

Puc. 17-1. BnaHKk npoToKona npoBepKu

17.5.3. [pu ucnbiTaHMn cTapbix Lenemn, 0cobeHHO Tex, KoTopble 00bIYHO paboTaloT NPU HEBBLICOKNX
HanpsPKeHUSX, UCNOMb30BaHME M3MepuTens, paccuntanHHoro Ha 5000 B nocTosiHHOro Toka, MOXeET
nokasaTb HeucrpaBHOCTb B HeoOHapyxvuBaemoMm Apyrum crnocobom crnabom mecte kabens unu
TpaHcdopmaTopa. MoaTomy neped ucnbiTaHUAMU NMpu Hanpshkenmsix cebiwe 1000 B nocTtosHHOro
TOKa pekoMeHayeTCs NOAroTOBUTLCS K MPOBEAEHUIO, MPU HEOOXOANUMOCTM, HEMEANIEHHOIO PEMOHTA.

17.5.4. [pu npoBeoeHUM U3MEPEHWUIA COMPOTUBMEHUSI U30MAUUM B pamkax npodunakTuyeckoro
TEeXHNYeCKoro obcnyxmBaHma HeobxoaMmo cobniogaTb NOCTOSHHbIE YCIOBUS U3MEPEHUI OT ceaHca
K ceaHcy. PesynbTaTbl M3MepeHnin MOryT pasnmyatbCs B 3aBUCMMOCTU OT psaa obcroatenscts. K
npuMepy, n3MepeHne SOIMKHO KaXabli pas NpoBOANTLCA B TeYEHMEe OAMHAKOBOro nepuoga BpeMeHM
N C OAMHAKOBbBIM HanpshkeHeM B Lensax obecnevyeHnss CpaBHUMOCTU pe3ynbTaToB.

17.5.5. OueHb BaXXHbIM COODpaXeHMEeM Mpu NPOBEAEHUN U3MEPEHMI COMPOTUBIEHUS M3ONSLMK
ABNSeTCa BpeMsi, Heobxoaumoe Ans AOCTWKEHUS MakCUMarbHbIX MOKa3aHWM CONpOTUBMEHUS
n3onsaumn. [NaBHOWM NPUYNHOWN 3adepPXKM OOCTMXKEHUA MOMHOro 3apsga asnsetca  addekT
avnanektpunyeckon abcopbummn. MoxeT noTpeboBaTbCsl HECKONBLKO MUHYT ANs 3aBepLUEeHNs 4eNCTBUA
aToro adppekta nU OOCTMKEHUS abCONMIOTHOrO MakCuMyMma nokasaHun. XKenaTenbHO YCTaHOBUTb
MWHMMarbHbIN NEPUOA BPEMEHM A58 NOBEAEHUSA UCNbITAHWIA, OCHOBbLIBASCb Ha OMbITe.

17.5.6. [1nsa KpaTKOBPEMEHHOIO CHATUSA NOKa3aHW CONPOTUBIIEHUS U30MNALMKN BKIOYMTE Npmbop Ha
onpegerneHHbln nepuog Bpemern (o1 30 ¢ 40 1 MMH) U CHUMUTE MOKa3aHUS MO 3aBepLUeHUn 3TO
nepuoga. B ganbHenwem BbINOMHANTE U3MEPEHNSA B TEHEHUE TaKoro e nepnoaa BpeMeHM.

17.5.7. Ha nokasaHusi MOryT NoBnNuATbL ApYrMe NepeMeHHbIE YCIOBUSI, Takve Kak BMaXHOCTb, Moroga
1 Bpemsi AHs. B noeane nokasaHusi cnefyeTt CHUMaTb Yepes HECKOSBKO YacoB nocne 06ecToumBaHus
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uenein. Cpasy nocrie oTKMHYEHUS LIeNK NnokasaHust MoryT ObiTb 3aBbilLEHbI. TO SABMNSIETCSA NPU3HAKOM
NOBPEXOEHNS U30MALMM TpaHCOPMAToOpPOB U, BO3MOXHO, kabensi, B pe3ynbTaTte Yero oHa
nponyckaeT Brary. BkntoyeHve uenein NpuBoAUT K NOBLILLEHUIO TEMNEPATYPbI U UCNAPEHWIo Bnaru ¢
N30MSUMK, YTO B pe3ynbTaTe AaeT 3aBbllUeHHbIE MoKa3aHus.

17.5.8. VpeanbHoro 3HayeHUs NoKasaHUA COMPOTUBMEHNA U3ONALMM B NOCNeaoBaTenbHbIX Lensax
He CyLLEeCTBYeT B CBA3M C TaKMMmM hakTopamu, Kak ArnvHa Lenu, NpoaoiKUTENbHOCTb ee CryXKObl 1 T.
A. Jlyylwe Bcero npu NpUHATUM COOTBETCTBYIOLLIETO PELLEHNSI OCHOBbLIBATLCS Ha MPOLLMIOM OnbiTe Ha
BalleM obbekTe. Kaxxaas uenb MMeeT CBOM OTNINYMS B 3aBUCUMOCTM OT CPOKa Cry»0bl, U3roToBUTENS
kabens n obopygoBaHUsl, METOAOB YCTAaHOBKM (Npoknagka HernocpeAcTBEHHO B 3eMne unvM B
kabenenpoBoae), MECTHbIX MOroAHbIX YCIOBUIA U KONMYecTBa BraruM, 0OblYHO MPUCYTCTBYOLWEN B
cucTteme.

17.5.9. Pewenne o Tom, KOrga cumtaTtb Lenb HeucnpaBHOM M Tpebytowen nNpodunakTn4ecKoro
peMOHTa, MOXET pasnuyaTbCs A8 pasHbIX Lenen Ha ogHom obbekTe. B obem cnyyae, niobas uenb
C NokasaHuaAMn meHee 1 Merom HeusbexXHO B CKOPOM BpeMEeHU BbIMOET M3 cTpod. Bpewms, yepes
KOTOpoe MNpOM3OMAET OTKa3 Luenu, 3aBUCUT OT BbIXOOHOTO HanpshkeHus crtabunusatopa, Tvna
HEeMCNpaBHOCTU N NPUCYTCTBMS BMNarn B MeCTe HEUCNpPaBHOCTU. YeM Bbille MOLLHOCTb Lenu B KBT,
TEM BbllLE BbIXOAHOE HanpshKeHue W, criegoBaTtenbHO, TeM Gonbllee 3HaYeHne UmeeT COCTOSIHWME
n3onauun.

17.5.10. BaxxHon mHpopmaumen aensieTcs yxyalweHne nokasaTenen conpoTMBIEHNs OT Mecsaua K
Mecsily M OT roga k rogy. BennumnHa conpoTuBneHnss HeM3BeXXHO CHMXKaeTCa C TeYeHMEM Cpoka
cnyxObl uenu; cHmwkeHne Ha 10-20 % B rog MOXET cuMTaTbCsl HOpMarsibHbIM. [000BOE CHWXKEHME Ha
50 % (4 % B mecsL) unu 6onee CBMAETENLCTBYET O HANUYMM HENCMPABHOCTU (TAKOM, Kak 3aMblkaHne
Ha 3eMnto ¢ 6oMbLIMM CONPOTUBIIEHNEM) UM CEPbE3HOM YXYALIEHMN KayecTBa mM3onaumm uenu. B
TAkOM Cryyae HavanbHWK NoapasfaerieHMst TEXHUYECKOro OOCMYyXMBaHWUA LOSHKEH paccMOTpeTb
BO3MOXHOCTb NPOBEAEHMs npoLeaypbl MOUCKA HEUCMPABHOCTEN B LENSX BbIABNEHUS Npobnembl.
TunoBble 3HaYEHMA CONPOTUBIIEHNS KOHTYpa CyLLECTBYIOLLMX Liener npuseaeHsl B Tabnuue 17-1.

Tabnuua 17-1. PekomeHayeMble 3HaYE€HUS1 CONMPOTUBIIEHUS ANA TEXHUYECKOro

o6cnyxnBaHua
PekomeHOyeMoe MUHUMAaIbHOEe conpomusieHue
Anuna uenu OMHOCUMEsIbHO 3eMsIu
Menee 3000 m 50 merom
Ot 3000 go 6000 m 40 merom
Ot 6000 m 1 6onee 30 merom

17.5.11. Cnegyet Takke OTMETUTb, YTO COMPOTUBMEHME M3oNSAUMKM, Tpebyemoe Ans HOBbIX
YCTaHOBOK, OyOeT MMeTb OrpOMHOE BIUSIHME Ha CMNOCOOHOCTb OOCMyXMBaIOLWEro nepcoHana
NoAAePKMBaTb MocneaoBaTeNibHbIe Lienu OrHEeN B UCMPABHOM COCTOSIHUM MOCHE WUX YCTAHOBKU U
npuemkun. 3a CYeT TOro, YTO B HACTOsILEE BpeMs HOBble Kabenu Bce valle MpoknabiBalTCcs B
kabenenpoBogax u 060Mo0YKax OCHOBAHU BMECTO HEMOCPEACTBEHHOW MPOKNadkM B 3eMie, MOryT
ObITb AOCTUrHYTblI NMEpPBOHaYanbHbIe 3HAYeHWs conpotuBnenns Ao 500 merom v Bbile, NO3TOMY
AOIMKHbI ObITb YCTAaHOBIEHbLI COOTBETCTBYHOLLME TPEBOBaHNSI B OTHOLLEHUIN CONPOTUBIEHNS (CM. pUC.
17-2).
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Puc. 17-2. Npumep namepeHnin cConpoTUBIEHUA U30NALUN

17.6.Mpubop ans obHapyxeHUsa Noa3eMHbIX Kabenen/MecT HeucnpaBHoOCTen

17.6.1. Kabeneuckatenb SBNSIeTCS He3aMEHMMbIM WMHCTPYMEHTOM A5isi ObICTPOro obHapyxeHus
kabenen 1 kabenbHbIX KaHaNOB aspPOAPOMHbIX CBETOTEXHNYECKUX ceTel. Kabenenckatenb 0ObIYHO
COCTOWUT U3 nepegaTynka, KOTopbI HANPAMYHO (MK Yepes3 NHAYKTUBHbLIA COeaNHUTENb) NOACOeANHEH
K nog3emMHoMy Kabernto, 1 NpUeMHuka, NCnornb3yeMoro A58 npyemMa nepegaBaeMoro curHana ¢ Lenbto
npocnexmBaHusa Tpaccbl kabensd. Kabeneuckatenn oyeHb MNOMe3Hbl Ans OBHApyXeHnsa nyTtu
NpPoBOAHMKA MPW BbIABIIEHUN HEUCNPaBHOCTEN kabenen B kabenenposogax u3 MNBX u coBepLleHHO
Heobxoaumbl Npy paboTe ¢ kabenamm, NPONOXEHHBIMN HEMOCPEACTBEHHO B 3EMIIE.

17.6.2. Kaxgbln pas, Korga MeponpusiTusi B adpornopTy npegnonaraioT nobble Buabl 3€MIsHbIX
paboT, Heobxoaumo ucnonb3oBaTb Npubop And obHapyXeHust kabenen/mect HeucrnpaBHOCTEN B
uensax npeaoTBpalleHus CryYanHoro nospexaeHus kabenen. BONbLUMHCTBO NMPUEMHUKOB Takke
nveroT yHkumMo obHapyxeHus kabenen nepemeHHoro Toka yactotom 60 [y 6e3 nogaun Ha
NMPOBOAHMK 3MEKTPUYECKOrO0 WM TOHanbHOro curHana. Ecnv  asponopToBble uUenu  MMET
NPONOXEHHbIE HEMOCPEeACTBEHHO B 3eMrle MPOBOAHMKA UMM MPOSIOKEHHbIE HEMOCPeaCTBEHHO B
3emne kabenu ynpaeneHusi, pekomeHgyeTca npuobpectn kabeneuckartenb, CNOCOGHBIN Takke
oGHapyXuBaTb 3amblkaHus Ha 3emnio. OgHako cnegyeT OTMETUTb, YTO HEMCNPABHOCTU B kabensix,
NPONOXeHHbIX B kabenenpoBoaax, He MOryT OblTb OOHapyXeHbl C MOMOLLbIO TaKMX YCTPOWUCTB.
Kabeneunckatenu, BkrovaroLme yHKUMIO NOUCKa HEMCNpaBHOCTEN, 0ObIMHO OCHALLAKTCS LLYMNOM C
A-06pasHo pamon, KOTOPbIA WCMONb3yeTCA COBMECTHO C MPUEMHWKOM [N onpegeneHus
HanpaBneHnsi NoMcka 3aMblKaHUS NPOBOAHMKA UK 3KpaHa Ha 3eMIt0.
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17.6.3. lpu wucnonb3oBaHWM MPSIMOrO COEAVHEHUSI C MNPOBOAHWKOM, KOTOPbIA Heobxoaumo
0BHapyXuTb UNM McnbiTatb, Becerga ybexxaanTecb, YTO nuTarowasi NpoBOAHMK Liernb 0becToyeHa,
3abnokmMpoBaHa 1 NnoMeYeHa.

17.7.UckaTenb 3aMbiKkaHUI ¢ 60NbLLKM CONPOTUBIIEHUEM

17.7.1. B uckaTtene 3amblkaHuii ¢ 60NbLUMM CONPOTUBIIEHMEM UCTIONb3YETCst MOANULMPOBAHHbIN
MOCT YUTCTOHa, B KOTOPOM [Ba y4acTka HEUCMPaABHOro NPOBOAHMKA (MO O4HOMY C K&XKOOW CTOPOHbI
3aMblkaHNs) COCTaBAAOT ABa BHELLHMX Mreya mocTa. OcranbHble ABa nfedya MocTa cogepXkartcs B
camom npubope. Wcnonb3yda [OETEKTOPHYHD CXeMy C Ype3BblMaMHO BbICOKMM  BXOAHbIM
COMPOTUBMEHMEM, MOXHO OBHapyXmBaTb 3aMblkaHus ¢ GonblwmMm conpoTuBreHnem. bnarogaps
3TOMY U3MEPUTENBHOMY MOCTY MOTYT ObITb OOHapY>KeHbI 3aMblkaHus ¢ conpoTusneHem ot 0 go 200
Merom ¢ ToMHoCTbIO B £0,5 %. lNorpeluHocTb 06bl4HO cocTtaBnsaeT 15 cm Ha 150 m, T. e. 20,10 %.

17.7.2. B cBsi3n C BbICOKOW YyBCTBUTENbHOCTHIO 3TOrO UCMbITaTENBHOrO 06OpyAoOBaHUst GanaHc
4acTo MOXeT OblTb MOryyYeH 3a CYET MCMOSb30BaHUA XOPOLLEro MpPOBOAHMKA (MECTOMNONOXeHue
HeucnpaBHOCTY BydeT yKkasaHo Kak LieHTparnbHas Touka NnpoBoaHuKa). Takon 6anaHc bygeT nonyyeH
3a cYeT HOpMarbHOM yTeYkn ToKa U3 kabens u npmeeneT K nokasaHuo npmbnusmtensHo B 50 % B
kaberne ¢ OOQHOPOAHbLIM KayeCcTBO WM30MAUMM MPW MNOCTOSHHOW Temnepatype. Mo 3Ton npuynHe
HanMyne HeMcrnpaBHOCTU OOIMKHO ObiTb YCTAHOBMEHO MyTEM U3MEPEHUS COMPOTUBIIEHUS U30NALMM
[0 NonbITKW onpegeneHns akTM4eckoro MeCTonoNOXeHNS HEUCMPaBHOCTU.

Be3onacHocTb

17.7.3. Tlpexage 4yem BbINOMNHATL Kakne-nnbo coeguHeHusi, ybeamTech, YTO BCE OTKPbITbiE kabenu
0b6ecToYeHbI.

17.8.KnewesBon amnepmeTp

17.8.1. WcTuHHbIN cpeaHekBagpaThiHbIii (RMS) amnepmeTp namMepsieT cuny nepemMeHHoro Toka.
HekoTopble Mogenu ocHallalTcsl MOAKIYaeMbIMM BbIBOAAMM, MO3BOMSOLMMU UCMOMb30BaTh
npubop B KayecTBe BonbTMeTpa WM ommeTpa. [lpy npoBepke cunbl TOka UCMOSNb3yhTe
TOKOM3MEPUTENbHbIE KIELLW.

17.8.2. AmnepmeTp SBNSETCA CaMblM BaXKHbIM WHCTPYMEHTOM a3pOAPOMHOIO 3NIEKTPOTEXHUKA, U
ncnonb3oBaTth crieqyeT MMEHHO UCTUHHBIN RMS amnepmeTp. [pyrne amnepmMeTphbl (ycpeaHstowme u
NMUKOBbIE) He NOAXOAAT AN UCMOSIb30BaHUSA C LensMy aspornopToBbIX OrHen. [omHuTe, YTo Ans
Hagnexawen paboTbl a3pOAPOMHOM LEnu MepBOCTENEHHOE 3HayeHue WMELOT Y3Kne [AOMNYCKW.
N3meHeHne cunbl Toka Ha 1 % MOXeT NpUBECTU K 7-NPOLEHTHOMY M3MEHEHMIO CBETOBOIO MOTOKA.
YcpegHsiowme W NUKoBble amnepmeTpbl He CroCOOHbI MpPaBUITbHO WM3MEpPUTb  CUrHambl C
HecnHycomaganbHOM (POPMOKM BOSMHbI M MOKa3blBAOT YPOBHU ToKa HWKe akTU4eckux. TOoSbKO
NUCTUHHbIE RMS amnepmeTpbl MOryT U3MepPATb CUrHanbl C HECUHycouaanbHOW (POPMOWN BOSIHBbI,
NPUCYTCTBYIOLLME Ha BbIXO4ax CTabunmsaTopoB NOCTOSHHOMO TOKa Y B @3POAPOMHbIX LieNsAX Harpy3ku.
MockonbKy GOMBLIMHCTBO TakUX YCTPOWCTB pacCYMTaHbl HAa M3MEPEHUE CUSbl TOKa, 3HAYUTENbHO
npeBoCXoAsLLEeNn Cuny Toka, KOTOPY Bam NoTpebyeTca namMepsitb B LIENsiX a3pOnopTOBbIX OrHEN, UX
TOYHOCTb MPU U3MEPEHNN MarblX 3HAaYEHUN MOXeT BblTb MO BOMNPOCOM; B OCOBEHHOCTU 3TO MOXeT
KacaTbCsl Lienen orHen co ceetoanoaHsiMu namnamu. CnegyeT ncnonb3oBaTth Knewesble npubopol,
obnagaroime TOYHOCTbIO B £2 % wnu Bblle, Tak Kak HebonbLlloe M3MeHeHUe curbl TOKa B namne
nocrneaoBaTenbHON UenM MOXeT MPUBECTU K CyLLEeCTBEHHOMY WM3MEHEHUI0 CBETOBOro MOTOKa U
BO3MOXXHOMY COKpaLLEHMIO Cpoka Cnyx0Obl namnbl. MoxeT ObiTb nonesHbIM nNpegoctaBuTb Npnbop
3aperncTpupoBaHHOM NMOBEPOYHONM NnabopaTopun Ons MPOBEPKU M KANMOPOBKM Ha Oonee HU3Kun
TOKOBbI JManasoH.

17.8.3. TokouamepuTenbHble Krewy Mo3BOMST OCYWECTBNATbL M3MepeHue Cunbl Toka 6e3
pa3MblKaHUsa namepsiemon uenu unn 6e3 HenocpenCTBEHHOIO KOHTaKTa C HeW. OneKTpoTEXHMKaM
cnepyet nsberaTe UCNOMb30BaHMA TOKOM3MEPUTENbHbIX KneLlen, paboTarowmx Ha adpdekte Xonna,
TaK Kak OHN He MO3BOSIAOT NOMYYNTb UCTUHHBbIE RMS-nokasaHusa Anst CUrHanoB ¢ HECUHYCOMaanbHOM
¢bopMOW BOSIHBI.
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17.8.4. KneweBon amnepmMeTp yMEHbLUAeT OMNacHOCTb BO3AEWCTBUS BbICOKUX HamnpsKeHWn Ha
onepaTtopa. OgHaKo Npu CHATUM NoKasaHWUi CUIbl TOKa onepaTop AoSKeH cobniogaTh 06blYHbIE MEpbI
NPEAOCTOPOXHOCTM BO M30eXaHWe KOHTaKTa C OTKPbITbIMM MpoBoAHWKamMu. [py npoBedeHum
N3MEPEHUSI Ha NepPBUYHOM CTOPOHE LIEMW CHavana OTKMoYMTE CTabunusaTop, NPUoXNTe Knewm, a
3aTeM BKMHYMTE CTabunmaaTop, HaXoAsCh Ha HEKOTOPOM PaCCTOSIHUM, HO IOCTaTOYHO 61M3KO, YTODbI
cyMTaTb NokasaHusi. CHoBa OTKMIOUMUTE CTAbUNU3ATOP U CHAMUTE KNELLW.

17.9.Onpegenutens Tpacchl Kabens

17.9.1. Onpegenutenb Tpacchbl kabens - 3TO 3NEKTPOHHLIA NPUOOP, NpeaHa3HaYeHHbIN ans
oBHapyXeHus, NPOCNEXMNBAHNS N U3MEPEHUs rMyBunHbI NPOKagKN HAXOASLWErocs nog, HanpskeHnem
noa3emMHOro cunoBoro kabens. OTOT NpuBop MOXET Takke UCMNoMb30BaTbCA ON19 OBHapyKeHus
noa3emMHblx  TpaHcopmaTopoB, T-00pa3HbiX COEAMHEHUA W 3aMblKaHWA  Ha  3eMI0
HEe3KpaHMpPOBaHHbIX kKabenen.

Be3onacHocTb

17.9.2. Tak kak onpegenuTenb Tpaccbl kabens ucnonb3yeTca Ans oOHapyXeHus kabenewn,
HaxoOsWMXCA MOA CMEepPTENbHO OMacHbIM  HamnpsPKEHWEM, COTPYOHWKW, MpoBoAsMne  Unu
rMoMoraroLLmMe MnpoBOAUTb M3MEPEHMsl, AOIMKHbI cobrogaTh mnpaBuna TEXHUKM Ge3onacHOCTU BO
n3bexxaHne KOHTaKTa C HaxoOsALWMMNCS NOA HanpsKEHUEM NPOBOAHMKAMM, KOHTAKTaMu UK APYruM
obopyaoBaHuem.

17.10. UMNynbCHbIN reHepaTop/KOHTPONbLHbLIN TecTep

17.10.1. UMnynbCHbIN  reHepaTop/KOHTPOSbHLIA ~ TecTep npeactaBnsieT Ccobol  KoMMNakTHoe
CUrHanbHOe YCTPOMCTBO B MeTannuyeckom koprnyce. WcnbiTatenbHasi ycTaHOBKa COCTOMT U3
MUMMyNbCHOTO reHepaTopa M BHYTPEHHEro MCTOYHWKA MUTAHUSi MOCTOSIHHOTO Toka. MMMynbCHbIN
reHepaTop COOEPXUT KOHAEHCATOPHYO GaTapeto, NepUOANYECKN NOA3APSKAIOLLYIOCS OT UCTOYHMKA
MOCTOSIHHOTO TOKa M paspsbkarlollylocss B kabenb [Afs CO34aHMsi curHana uchbiTaTenbHOro
HanpsHkeHs.

17.10.2. Mpu umnynbCHOM MeTode onpeaeneHnss Mecta HeMCrnpaBHOCTU MMMYSbCHbLIA reHepaTop
HEOOHOKPATHO NOAAET BbICOKOBOSbTHBIN KONebaTenbHbIi CUrHamnm Ha NnoBpeXaeHHbIN kabenb. JToT
CMrHan npoxoauT no Kaben u JOoCTUraeT MecTa HeucrnpaBHOCTM. B 3TOM mecTe HanpsbkeHue
BbI3bIBAET MPOXOXAEHNE TOKa 3HAYUTENBHOM BENUYMHBLI Yepe3 MyTb Bo3BpaTa. ATOT TOK, WM
pes3ynbTaTbl €ro NPOXOXAEHMS, MOryT ObiTb OOHAPYXEHbI, 1 MECTOMOSIOKEHNE HEUCTPABHOCTU B
kabene MoxeT ObiTb OTCMEXEHO Mpu MOMOLM aKyCTUYECKOro AeTektopa WM AeTekTtopa
HanpaeneHusa (pasgen 17.12. HacTosLWero JOKyMeHTa).

Be3onacHocTb

17.10.3. UcnbiTaTtenbHas ycTaHoBKa WM Kabenb, K KOTOPOM OHa MOACOEAMHSIETCH, SBMNSANTCS
NCTOYHUKOM 3NEKTPUYECKON IHEPTUM BbICOKOTO HaMpshKeHNsi, MO3TOMY BECb NepcoHar, NPOBOASALLIMA
UM NoMoraroLLniA NPOBOAUTL UCMbITAHWSA, AOMMKEH COGNoaaTh Bce Heobxoanmble nNpaBuna TEXHUKN
Ge3onacHoCTM BO U30EXaHWe KOHTakTa C HaxoAAWMMUCS Mo HanpsbkeHWEM  YacTsamu
ncnbiTaTenbHOrO 00OpyooOBaHWA U COOTBETCTBYIOLWMX Lener. COTpyAHWUKKM, HenocpeacTBEHHO
npoBoAsLINE UCMbITaHWE, AOIMKHbI HAXOAUTLCA Ha PacCTOSAHMM He MeHee 1 M OT NoObIX YacTei
3aMKHYTOM LENM BbICOKOrO HAaMpPsPKEHWsi BO BCSIKOE BPEMS, KOrga McrbiTaTeNlbHasi ycTaHoBKa He
OTKNIOYEeHa W Kaknme-nnbo YacTu WUCMbITaTeNbHOW Lenu He 3as3eMneHbl. Jliobble nuua, He
y4yacTBylOLMEe HenocpeACTBEHHO B paboTe, He [OIKHbl [OMyckaTbCs K MECTy NpOBeAeHUs
UCMbITAHW, [ONsS  4ero MCMosb3ylTCA COOTBETCTBYHOLUME MEPEropoaku, OrpaxaeHus WUnm
npeaynpexaaroLme 3Haku.

17.10.4. IMnynbCHbIE CUrHambl BbICOKOTO HANPSPKEHUS U Pe3ynbTHPYOLME UMMYNbChl TOKa CO3aatoT
ocobble npobnembl obecnevenns 6esonacHocTn. bonblion, BGbICTPO MEHSOWMACA TOK Oae npu
HU3KNX 3HAYEHWUSIX MOMHOrO COMPOTMBMEHWUS MOXET CO34aBaTb OMacHble YPOBHWU HaMPSHKEHUSI.
KOHCTpyKUMs McnbiTaTenbHOM yCTaHOBKM obecrneuvBaeT OBe OTAeNbHble CUCTEMbl 3a3€MIIEHUS:
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3asemMrieHne Kopnyca yCTpOIZCTBa 1 3a3emMsieHne an4a 3amnTbl OT 6DOCKOB TOoKa. 3asemMneHune KopnycCa
yCTpOIZCTBa, KOTOpOE AOOJPKHO OblTb NOACOEOMHEHO K HageXxHoMy MeCTHOMY 3a3eMJieHUIO,
npegHasHa4YeHo And 3aluTbl onepatopa nytemMm npeaorspalleHnsa  BO3HUMKHOBEHUA pPaA3HOCTU
noTeHunanoB Mexay Kopnycom yCTpOIZCTBa n 3eMnen B HeHOCpe,D,CTBeHHOVI onnsocTn. 3aseMnexne
an4a 3awnTbl OT 6p0CKOB TOKa npegHasHa4eHo AOna BO3BpaTa UMMYINbCHONO TOKa B KOHOEHCAaTOop.
HDOBOD, 3a3eMrneHna ona 3alunTbl OT 6pOCKOB TOKa ABNAeTCA npoaoJjrkeHneM 3KpaHa BbIXOOHOro
kabens, 1 ero He cnenyeT BbITANMBaTh.

17.10.5. lNMocne 3aBepLleHNs UCMbITAHMA, OaXe KOrga OT MCNbITaTeNbHOW YCTAHOBKM OTKIOYEHO
nuTaHne, 3HEpPrUsi BCe eLle MOXeT XpaHUTbCs B KOHAeHcaTopHow b6atapee u kabene. Mo aTon
npuynHe K oBOpygoBaHMIO MpunaraeTca pyvHoe 3asemneHue. Peanctop BonbTMeTpa 6ygeT
NMOCTEMNEHHO YMEHbLUATh TaKyld COXPAHEHHYK 3Heprno Ao 6e30nacHOro HU3KOro YPOBHSA. 3aTem
py4YHOE 3a3emMreHue OOMKHO OblTb 3aMKHYTO A5 CO34aHUSA FNyXoro KOPOTKOrO 3aMblkaHUs Mexay
KoHOeHcaTopHon GaTtapeent U ucnbiTbiBAaeMbIM kabenem. Nepen oTcoeaMHEHMEM UCTbITaTENbHOMN
YCTAHOBKN PEKOMEHOYETCHA YCTAHOBUTbL 3a3emMrsioliee coeguHeHWe Monepek MCMbITbiIBAaeMoro
kabens 1 octaBUTbL €ro Ha MecTe 40 CreaytoLLero pasa, korga notpedyeTtcs 4ocTyn K kabento.

17.10.6. Ecnu ucnbiTatenbHasn ycTaHOBKa UCNOMb3yeTCA NPaBUITbHO U BCE 3a3EMIEHMS BbINOMHEHbI
Hagnexawmm obpas3om, peanHoBble nep4yaTkm He TpebytoTca. OgHako cTaHAapTHble npaswna
TEeXHWKM 6e30NacHOCTN Ha HEKOTOPbIX 0ObekTax TPebyT NCNONb30BaHMSA PE3NHOBBLIX NEPYATOK He
TOSbKO NPU BbINOMHEHNM COEOUHEHUI C KOHTaKTaMM BbICOKOrO HanpsKeHUs1, HO Takke 1 npu padoTe
C OpraHamu ynpaeneHusi. 9To 04eHb XopoLuas mepa obecneyeHns 6esonacHoCTu.

17.11. AkycTuyeckuu geTekTop

17.11.1. AKyCTMYECKMIN ETEKTOP — 3TO YHMKarNbHas U3MepuTenbHas cuctema, npeaHasHaveHHas ons
onpeaeneHnsl MHTEHCUBHOCTU MMMYNbCHbIX 3BYKOBbIX BONH B 3emnie. OH MUCMonb3yeTcs rMaBHbIM
06pa3oM COBMECTHO C WMMYMbCHbIMM TFeHepaTopamn AOnsi OOHapy)XeHUsi HeucnpaBHOCTEN B
MPONOXXEHHbLIX HEMOCPEACTBEHHO B 3eMIIEe JIEKTPUYECKUX Kabensix nyTeM OTCMNeXMBaHWUA 3BYKa,
N3ny4aemMoro M3 MecTa HeMcnpaBHOCTW, KOrda MMMYNbCHLIN reHepaTop Bbi3biBa€T B HEM AYrOBOWM
paspsga.

17.11.2. YcTaHoBKa npegHasHayeHa AONs UCMOMb30BaHWUS B NOOLIX MOroAHbIX YCMOBMSIX W NErko
MOXeT OblTb MepeHeceHa ornepaTopom B MoGoe MecCTomnonoXeHne Ha nnollagke. Bmecte ¢ Hen
NpPeaocTaBnAeTCcs NPOYHbINA YEXOI AN XpaHEeHUS U NEPEHOCKN.

17.11.3. Npu ncnonb3oBaHMM onepaTop NOMELLAaeT AaTUMK HA 3eMITH0 U XKOET XapaKTepHOro Lenyka
U1 Xrorka B HayLLHKKaX, a 3aTeM ABUraeTcsi Mo NpsiMON B HanpaBneHun Hamboree rpoMKOro 3Byka.
YcTaHOBKa MMeeT OTKanubpoBaHHbIA M3MepUTENb WHTEHCMBHOCTW 3ByKa, MWCMONb3yeMbld Ans
OKOHYaTENbHOrO OnpeaenieHns TO4YHOrO MECTOMOSIOXKEHNST TOUKM MaKCMMarbHOro 3ByKa, KoTopas
HaxoauTCst NPSIMO HaJ, MEeCTOM HeucrnpaBHOCTU. MNprbop YacTo Oka3biBaeTCs YyBCTBUTENbHEE YyXxa
npu obHapyxeHun oyeHb craboro curHana. Mpubop v TBepAOTenbHbIN yeunuTens cogepxatcsi B
NErkoM KOMMAaKTHOM KOXYXE, KOTOPbIA MOXHO HECTW Ha Llee C MOMOLLb0 PeMHsl, a CBOGOAHLIMU
pykamu ynpaensitb NpuGopom.

17.11.4. BaxHbIM 3nemMeHTOM [eTekTopa SBMSIeTCA WUMMYNbCHbIA MHOMKATOP. JTO MOMHOCTBLIO
obocobneHHas cuctema, obHapyxuearoLas MMMNynbC Toka Npu ero nogaye Ha HencnpaeHbI kabenb
N nepegawolias Bu3yarnbHbI CuUrHan onepatopy. Korga onepaTop HaxOAMTCA Ha HEKOTOPOM
pPacCcTOsiHUM OT UMMNYIbCHOIO reHepaTopa 1 He MOXEeT BUAETb UMK ChbllwaTb ero paboTy, nHankaTop
noateepxgaeT paboTy UmnynbCHOro reHepatopa. Kpome Toro, uHamkatop coobuiaeT onepartopy
MOMEHT, KOrAa HYXXHO CryLlaTh LWEeMYoK U CMOTPeTb Ha Npubop. 3ta dyHKuMs Hambonee nonesHa B
30Hax C CUNbHbIM DOHOBbLIM LLUYMOM. MIMMYNbCHBIA MHOMKATOP C MarHUTHOW aHTEHHOW BKIIHOYMEH B
KOpNyC OCHOBHOIO yCUIUTEns.

17.12. [eTekTop HanpaBneHus

17.12.1. [leTeKkTOp HanpaBneHns U3MepsieT HarnpaBeHne 1 BENMUYNHY KpaTKOBPEMEHHBLIX MMMYIbCOB
TOKa, MPOM3BOAMMbIX KOHAEHCATOpPHbIMM reHepaTopamu. OH ucnonb3yeTcs Anst 0BGHapYXeHUs
HeucnpaBHOCTEN MEXAY NPOBOAHMKAMU UM MeXAY NPOBOAHUKOM U 3KPAHOM MOA3EMHOr0 CUIIOBOrO
kabens.
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17.12.2. MNMpwu BbIGOPE OBYX MArHUTHbLIX AATYMKOB M OOHOMO KOHAYKTUBHOIO AaTymka npubop MoxeT
NCMonb30BaTbCs AN OGHaPY)XEHUSI HEUCNPABHOCTEN B 9KPAHMPOBAHHbLIX UIN HE3KPAHUPOBAHHBIX
kabensx, NPOoXXeHHbIX HEMOCPeACTBEHHO B 3eMIie Uy B KabenbHOM kaHane. MarHutHble AaTtyuvkm
NO3BONSAOT OnpeaennTb o6LLIee MeCTOMNONOXEeHNEe HEUCNPaBHOCTU; 6ornee TOYHOEe MECTOMONOXEHNE
HEaKPaHNPOBaHHbIX kabenen, NPONoXKeHHbIX HEeNMoCPeACTBEHHO B 3eMrie, MOXeT ObITb onpeaeneHo
NpY NOMOLLX KOHOYKTMBHOIO AaTyMka Unv AaTynka rpagmueHTta noteHumana OTHOCUMTENbHO 3eMIN.

17.12.3. OTa ncnbiTatenbHasa yCTaHOBKa Takke adhdeKkTMBHa Ans onpeaeneHns Tpacchl NoA3eMHOro
kabens, obecneunBas TOYHbIE NOKA3aHUA Kak MECTOMOMNOXEHUS, Tak U rnNybuHbl npoknagku. NMommmo
UMMNYNbCHOIO OBHaPYXXEHWs!, UCNbITaTeNbHasi yCTaHOBKA MOXET UCMONb30BaThCA A4S onpeaeneHns
Tpacchl NoA3eMHbIX Kabenen, HaxoaaLmMxcs noa TokoM vactotom ot 60 go 1000 My,

17.12.4. HakoHeu, aTa ucneitatensHas YCTaHOBKa BKJ1HOHaeT OTAENIbHYIO LieNb BbICOKOMMNEeaAaHCHOro
BOnbTMETpPa ansa 06Hapy>|<eHv|;| 3aMblKaHUIN Ha 3eMITo ¢ BonbLLMM conpoTtuBiieHneM B NMPOJI0XKEHHbIX
HenocpeacTtBeHHO B 3emMiie kabensx, HaxoasLwmxcsa nog Tokom vYactoton 60 U, ¢ ncnonb3oBaHNEM
OaT4YNKOB rpagmneHTa noteHunana oTHOCUTENTIbHO 3eMIN.

17.12.5. VcnbiTaTtenbHas ycTaHOBKa paccuuMTaHa Ha obecneyeHne OnTUManbHOrO OTKMKA Ha
TUNOBYK (bopMy BOMHbI UMMyNbCa TOKa, CO34aBaemMoro B kabene paspsgom koHaeHcatopa. OHa
N3MepsieT HanNpPsbkeHHOCTb W HanpaBneHue (MONSIPHOCTb) MAarHUTHOrO Monsl, Co34aBaemMoro
UMNYNbCHbIM TOKOM. YCTaHOBKA He TONbKO MOKa3biBaeT Hanuume wunm OTCYTCTBME MNOGNM30CTy
UMMNYNbCHOMO TOKAa, HO TaKkKe M ero HanpasfeHne n BenuuuHy. OTa MHopMauuM nonesHa Aans
oBHapyxeHns HeMCNpPaBHOCTEN.

17.12.6. [JaHHas vcnbiTaTeNbHasi ycTaHOBKA COCTOUT U3 Broka yCUneHusl, N3MepuUTeNbHON KaTyLLKK
Ans 060M0YKM, N3MEePUTENBHOM KaTyLLKV AN NOBEPXHOCTU U paMbl AaTyuka rpagueHTa noteHumana
OTHOCUTENbHO 3eMIU:

a) bnok ycuneHusi. Bnok ycuneHuss COCTOMT U3 3MEKTPOHHbIX CxeM, GaTapeu, nsmepuTens
BbIXOZa W OpPraHoB yrnpaBreHus.

b) UsmepumenbHasi kamywka Ons1 06os04ku. [JaHHOEe YCTPOWCTBO npeactaensieT cobown C-
06pa3HbIl Xernes3Hbl CepAeyHUK 1 KaTyLwKy B 6noke n3 TBepaoro kayyyka. OHO npegHasHayeHo
ANA ONTUMarbHOro U3mMepeHus crnaboro BbICOKOYACTOTHONO MarHUTHOIO MOSSA, OKpy>KatoLero
kabenb n ero o6OMOYKy, U CMOCOBHO TOYHO oOnpedendTb OAuMH M3 Tpex MNPOBOAHMKOB MO
000Mn04Kon, KOTOPbIV MPOBOAMT UCMbITATENbHbIA MMMNYBCHbINA TOK.

C) M3mepumenbHasi Kamywka Onsi nogepxHocmu. 370 PeppuUTOBas CTEPXKHEBAsI aHTEHHA,
YyCTaHOBIEHHas B 3awuTHOn TpyOke. OHa yaepxmBaeTcsa T-06pasHbiM gepxaTenem Ha KoHue
TEeNecKonMYeckoro arntoMUHUEBOTO CTEPXHS C  PE3VHOBOWM  PYKOATKOW. JTOT  AaTyumk
npegHasHa4yeH cneunanbHO ANS onpeferieHns BenMYMHbl U HanpaBrneHUs MarHUTHbIX nonewn
UMNYMbCHBIX TOKOB. T-06pasHbl CoOeaUHUTENb LLAPHUPHO MNpUKpenneH u 3adukeupoBaH ans
nosununoHuposannd Ha 0, 45 n 90° B uensax obecneveHnsa Nerkoro o6HapyXeHnst MakCumarbHbIX
N MUHUMAaIbHbIX CUrHANoOB U, Takum 06pasoM, MeCTONONOXeHNA kabens.

d) Pama Odamyuka 2padueHma nomeHyuasia OMHOCUMENILHO 3eMu. JTO XecTKas
TpybyaTas pama, nogaepxusarowan ABa AaTynka U3 HepXXaseroLlen cTanym Ha PUKCUPOBaAHHOM
pacctodHnun B 50 cm (20 AwonmoB), KOTOpble MNO3BONAT ObOHapyxMBaTb AudddepeHumnan
HanpsbKeHNa BAOMb MOBEPXHOCTU 3emMnu. Kaxabll gaTunMk coeauHeH npoBOoAaMu 4epes
COEOVHUTENbHBIA LWHYP C BWUNkon. Pama wm3onupoBaHa ana obecneveHusi Ge3onacHOCTM
oneparopa.

Be3onacHocTb

17.12.7. VIMnynbCHbIA reHepaTop, UCMOSb3yeMbIi BMECTE C AaHHbIM AETEKTOPOM HarnpaeBneHusi, u
kabenu, K KOTOpbIM OH NOACOeaANHSIETCH, MOTYT ObITb MCTOYHUKOM 3MNEKTPUYECKON SHEPTUN BbICOKOTO
HanpsPKeHUs, NO3TOMY AOSMKHbI COONMoAaThCa BCE Mepbl NPeaOCTOPOXHOCTU, YKa3aHHbIE B pa3aene
06 nMnynbCHbIX reHepaTopax. MNpu Mcnonb30BaHMM AETEKTOPA HaNpaBIeHUs C AaTyvMKaMu rpagueHTa
noTeHumana OTHOCUTENbHO 3eMIN HEOOXOAMMO NPOSBMSATL OCTOPOXHOCTb BO M3BeXXaHMe KOHTaKTa C
NobbIM HaxXo4ALWMMCS NOA4 HaNpsXxeHnem obopyaoBaHNEM U kabensiMu (Kak pacnosioXXeHHbIMU Ha
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NOBEPXHOCTU, TaK W MPOJIOKEHHbIMU MO 3eMJ'Iel7I), Ha KOTOpble MnoadaeTcd HanpdaxeHne ot
MMNynbCHOIo reHepartopa unn oT JIMHUK anexkTponepenayn.

17.12.8. OnacHoe HanpspkeHne MOXET BO3HUKHYTb B MOGOM 13 CrieayroLmx MecT:

a) B mecTte nnu B6nu3n coeamHeHun ¢ MMNYINbCHbLIM reHepaTopoM, BKIOYaA 3a3eMrieHmne nnn
3a3eMrieHHble nNpoBoada, pacrnofioXKeHHbie no6nmsocTu.

b) B nto6om gpyrom KoHue kabens nnm 3axmme nogcoeguHeHHoOro o6opyaoBaHusS.

C) B mecTte nnn B6Gnnsun HeuncnpaBHOCTH, rae MOryT NpUCcyTCTBOBaTb rpaguneHTbl 3N1eKTPUYECKOro
noTeHumnana oTHOCUTENbHO 3emnu. MecTtononoxeHue HencnpaBHOCTU HEU3BECTHO, MO3TOMY
cnenyet NnpoABATb OCTOPOXHOCTbL BAOOJ1b BCen TpaccChbl NoA3eMHOro kabens.

17.12.9. Jllobble nuua, He yyacTBYHOLLUME HEMOCPEACTBEHHO B paboTe, He AOIMKHbI AOMyCKaTbCs B
OMacHyt0 30Hy, [OJI9 Yero MCMonb3ylTCA COOTBETCTBYHOLUME MEPEropoAki, OrpaxaeHus unm
npenynpexaatoLime 3Haku.

17.12.10. [llocne TOro Kak HeWCnpaBHbIA Yy4acTOK Kabens W30nMpoBaH, OCYLLECTBNSANLINIA
obcnyxmnBaHne 9NEeKTPOTEXHUK [AOSMKEH TOYHO onpefenuTb (pakTuyeckoe MeCcTOMNoMoXeHue
HeucnpaBHOCTY NpW NomoLLM Npubopa Ans obHapyXeHNst MecTa noBpexaeHns kabens.

17.13. U3amepuTenb cCOnpoTUBIEHUN 3a3eMIeHUS

17.13.1. UiamepuTenb CONpOTMBEHUST 3a3eMMEHNS UCNONb3yeTca ANs naMepeHnst apekTMBHOCTH
cucTeM 3a3emrieHnsi. ATO OCyLLEeCTBMSETCA NMyTEM WU3MEPEHUsI COMPOTMBIIEHUST MEXZy CUCTEMOW
3asemMnenvss 1 3emnen. CTporo crnefyviTe ykasaHusiM W3roTOBUTENS ONst MOSyYeHUS TOYHbIX
NOoKa3aHW COMPOTUMBMNEHMSI 3a3eMSIEHNsT U U30EXaHUsi JOXKHbIX, 3aHWKEHHBbIX 3HAYEeHWN
COMPOTMBIEHNS OTHOCUTENBHO 3eMIM, K KOTOPbIM MOXET MPUBECTM HemnpaBuIlbHOE MOMb30BaHMe.
PaccmaTtprBaemasi cucteMa 3a3eMrieHusi MOXET MCNoNb30BaTbCA AN CUMrHanbHbIX GalleH, 6yaok
AN cBeTOTexXHW4eckoro o6opyaoBaHusl, ABWraTenen-reHepaTopoB WM AN OPYrMX CBETOBbIX
a3pOHaBUIaUMOHHbIX CPEACTB, UMM OHA MOXET CMYXWTb B KayecTBe CUCTEMbl NPOTUBOBECA ASIS
noa3eMHblX kabenew. HekoTopble HOBble MOAENW MPeACTaBnsoT COBOM MPOCTble 3aXMMHbIE
YCTPOWCTBA, CNOCOOHbIE N3MEPSATb CONPOTUBMNEHNE OTHOCUTENBHO 3EMIM 3a3EMITSIOLLMNX CTEPXKHEN
MM 3a3eMnsaLWMX NPOBOAOB MyTEM W3MEpPEHUs Toka YTeyku Ha 3emmio 6e3 oTcoeanHeHus
MCNbITLIBAEMOrO 3a3eMIISIOLLEr0 NPOBOAA.

17.13.2. MakcumanbHO JonyCTMMOe COnpoTUBIeHNe 3a3eMreHnst coctaenseT 25 Om. XKenatenbHo,
4yT06bI conpoTueneHne He npesbiwano 10 Om.

17.13.3. Bo MHOrMx mecrtax ypoBeHb FPyYHTOBbLIX BOZ MOCTEMNEHHO MoHmxaeTcsi. B Takux cnydasx
CUCTEeMbl 3a3eMISIOLLNX SNEKTPOAOB, KOTopble Obinu 3EKTUBHBI BO BPEMSI YCTaHOBKU, NEPecTaloT
ObiTb 3PheKTUBHbIMK. DTO MOAYEPKMBAET BAXKHOCTb MOCTOSIHHOW MpPOrpaMMbl NEPUOLNYECKUX
NPOBEPOK CUCTEMbI 3a3eMrieHnsi. HegocTaTouHO NPOBEPSiTh CUCTEMY 3a3eMIIEHNS TONbKO BO BPEMS
yCTaHOBKM.

17.13.4. ConpoTuBneHne OTHOCMTENbHO 3eMnM MOXeT ObiTb onpedeneHo MeToaoM "nageHust
HanpshkeHus. MeToq nageHus HanpsbKeHus npeanonaraeT pasMeLleHne ABYX AaTYMKOB Ha NPsSMon
Ha HEKOTOPOM PacCTOAHUM OT UCMbITbIBAEMOrO 3MEKTPOAA, Kak nokasaHo Ha puc. 17-3. PacctosiHue
D saBndeTca [gocTatodHbiM Ons obecnedeHusi MNpoMeXyTka Mexay 30HaMu OEencTBYHLLEro
CONPOTUBMEHNS BOKPYr 3a3eMISOLEro 3y1ekTpoaa M aTYMKOM Toka, YToObl kapTa COnpoTUBNEHUIA
nmena nnaTo B npegenax yctaHoBneHHoro gonycka. O6bI4HO y4acTOK NiiaTo BO3HMKAET BOM3N TOUKM
62 %.
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Puc. 17-3. UamepeHune conpoTUBNEHUA 3a3eMIIeHUs

Be3onacHocTb

17.13.5. Cuctema 3a3zeMneHns SBNsieTCs 0O4eHb BaXXHbIM 1 HEOTbEMIIEMbIM CpeaCcTBOM obecnevyeHns
©e3onacHOCTN B cuCTEMax al3ponopToBbIX OrHen. [ns toro 4tobbl ObiTb 3dEKTMBHOW, cMcTeMa
3a3eMfeHns OOMMKHa MMETb OYeHb HWU3KOEe COMPOTUBMEHME OTHOCUTENBbHO 3eMnu. Yem Bblwe
COBCTBEHHOE COMPOTMBIIEHME CUCTEMbI 3a3eMIieHusi, Tem Bornblue HanpsXeHne, KOTopoe MOXeT
€034aBaTbCs Ha 3a3eMSIeHHbIX Waccu unu pame. NpoxoxgeHne 3TOro NMOBbILLEHHONO HanpsiXeHUs
Yyepes yenoBeka MOXeT NMPUBECTU K TpaBme unu cmepTu. o aTon npuumHe criegyeT perynsipHo
NpoBepATb 3PPEKTUBHOCTL CUCTEMbI 3a3EMIIEHNS.
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