nasa 1l

AneKTpoycTaHOBKa, MPUEMHUK 3JIeKTPOIHEepruum,
noTpeduTenb 3NeKTPO3Heprumn

1.1. AnekTpoycTaHoBKa. O6Lee npeacraBneHue

aﬂeKTDOYCTaHOBKa — OOHO W13 KIo4YeBbIX N 4aCToO yI'IOTpe6J'IF|eMbIX B SNIEKTPOTEXHUKE NOHATUN.

OnekTpoycTaHoBka — 3T0 0606LLaoLMn TEPMUH, KOTOPbIM 0603HAYalOT codeTaHne ANeKTPUYecKn
B3aMMOCBSA3aHHOro 06opy0BaHUS B Npeaenax onpeaernieHHoro NpocTpaHcTBa, 34aHns U NoMeLLEHNS.

Hanpumep, roeopsT:

e  3NIEKTPOYCTAHOBKA 34aHus,
e  3MIEeKTPOYCTaHOBKa KBapPTUPHI,

e  3MEeKTPOYCTaHOBKAa KOTTeaKa,

e  3NIEeKTPOYCTaHOBKA LUAaXThl,

e  3MIEKTPOYCTAaHOBKA MOPCKOW MnaTdopmbl,

e  3MEKTPOYCTAaHOBKA HACOCHOM CTaHLUUM U T. 4.

e  3NEeKTPOyCTaHOBKa e electrical installation
Jlroboe covemaHue 3neKmpu4eckU 83auMoc8sg3aHHO20 e electrical installation system
0bopydoeaHus 8 npedenax 0aHHO20 npocmpaHcmea, 30aHus unu e establishment
MOMeWeHUs. o facility
[Makapos E.®. CripasoyHuk o anekmpudyeckum cemsam 0,4-35 kB e installation
u 110-1150 kBJ o plant

Co80KyrnHOCMb MawuH, annapamos, JIUHUL U 8CrTIoMo2ameslbHO20
obopydoeaHusi (mMecme C COOPYKEHUSMU U MOMEW,eHUSIMU, 8
KOMOPBbIX OHU yCMaHo8/1eHbl), npedHasHavyeHHbIX Ons
rnpouseodcmea, rpeobpasogaHusi, mpaHcgopmayuu, nepedayu,
pacnpedesnieHUs afiekKmpuYeckol aHepauu u rnpeobpasoeaHus ee 8
Opyaue 8udbl 3Hepauu

[ry3j

B pa3sHbIX MCTOYHMKAX NPUBOAATCSA pa3Hble onpeaeneHns TEpMUHA 3NeKTPOYCTaHOBKA, KOTOPbIE MO CMbICITY
OONOMHAT Apyr apyra.

MoHATMe aneKkTpoycTaHOBKA MCMOMb3YIOT TOrAa, Korga HeobxoanMo oxapakTepm3oBaTb BCHO COBOKYMHOCTb
B3aMMOCBSA3aHHOro (paboTaloLero COBMECTHO) anekTpoobopyaoBaHns B LIENOM.

lMpumeHsiemble 8 asleKmpoycmaHoekax asiekmpoobopydosaHue, 31eKmpomexHu4yeckue u3oenusi
u Mmamepuarbl O0/MKHbI cOomeemcmeogame mpebosaHusiM 20Cy0apCmMeBeHHbIX cmaHdapmos usnu
MeXHUYECKUX ycriogull, ymeepKOeHHbIX 8 yCmaHOo8/1eHHOM ropsioKe.

AnekmpoycmaHo8KU 10 yCriosusiM ariekmpobesonacHocmu pa3oesissiomcesi Ha
afiekKmpoycmaHoeKu HarpsixxeHuem 0o 1 KB u anekmpoycmaHo8KuU HarnpsikeHueM ebiwe 1 kB.

BHOBL COOpPYXeHHbIe U PeKOHCMPYUPOBaHHbLIe 3/IeKMPOYCmMaHo8Ku 88005Mcsl 8
MPOMBbILWIEHHYHO 3KCITyamauyuto moJsibKo ocse UX MpueMKu coanacHo delicmeyouum
MTOTOXEHUSIM.

Cucmewma anekmpocHabXXeHuUs1 — COBOKYMHOCMb 3/7IEKMPOYCMaHOB8OK, rpedHa3Ha4YeHHbIX Oris
obecneyeHus nompebumenel anekmpu4yeckol aHepauedl.
[My3]
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AnekmpoycmaHoeku cucmem omorieHusl, eHMUIAYUU, KOHOUUUOHUPO8aHUs U
npomueodbIMHOL eeHMuUNAYUU O0HKHLI omeeyams mpebo8aHUsIM ...
[CHMM_41_01_2003]

Hacmoswut cmaHdapm pacrpocmpaHsiemcsi Ha 3J1IeKmpoycmaHo8Ku 30aHull ...
[FOCT P M3K 449-96]

ﬂﬂﬂﬂpMMepapaCCMOTpMMFDHHTM63ﬂeKTp0yCTaHOBKaKBapTMpr

KoHauuwnoHen

XonoaunnbHWK

OnekTpuyeckas nnuta

PoseTka

CTupanbHasa malumHa

YcTaHOBNEHHOE B KBApTUpPE 3/71eKTpoobopyaoBaHue

OneKkTpoyCcTaHOBKa KBAPTUPbI, 3TO PACNOSIOKEHHOE U 3aKpenfieHHoe onpeaeneHHbiM obpas3om (Ha unu B
CTeHax, MOoTosiKe, Ha nony) obopyaoBaHWe 1 annapartbl, MeXay KOTopbiMy OnpeaernieHHbIM Cnocobom
NPONOXeHbI anekTpuyeckue kabenu n nposoga. B pesynbtate o6opyaoBaHne 1 annapaTtbl COEANHEHBI
mexay cobow no onpeaeneHHom CXxeme.
OneKTpoycTaHOBKa KBApTUPbI NOSydaeT 3MeKTponMTaHne onpeaeneHHOoro Hanps>keHus 1 yactoTel. B coctas
annapaToB 3NEKTPOYCTAHOBKM KBapTUPbl BXOAAT:

e  CYETYMK INEeKTPOIHEPIUM

e ABTOMATMYECKUE BbIKMOYATENM 3ALUUTbLI IMHWIA SMEKTPONUTAHMS OT NepPerpy3kn n KOPOTKOro

3aMblkaHus
e  PO3ETKU AN NOOKNIOYEHMS ObITOBBIX NPMOOPOB, BbIKNHOYATENM OCBELLEHNS
e  3rleKTpu4yeckas nnuTa, aNeKTpU4eckuin BogoHarpeeartesnbs 1 T. 4.

Ha pucyHke nokasaHo ogHO U3 MOMELLEHWI KBApTUPbI, B KOTOPOM YCTaHOBMEHO Pa3nUYHOE 10OKI0YEeHHOe
(mposodamu) rio ornpedeneHHOU cxeMme K eKmpu4eckol cemu 3nekTpoobopyaoBaHue:

e  OJMeKTpuyeckas nnuTa,

e MOCyAOMOeYHasi MalluHa,

e IIIOCTPbI CO CBOMMM BbIKIOYaTENAMM,

e pO3EeTKM AN NOAKITHYEHUS 3NeKTponpmbopos.

BoT BCsi 9Ta COBOKYMHOCTb 3NEKTPUYECKM B3aMMOCBSI3aHHOTO 060pYA0BaHUSA 1 €CTb 3NEKTPOYyCTaHOBKa
KBapTUPbI.
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Xouy npenoctepeydb OT BO3MOXHOI0 3abnyaeHusl. ANeKTpoyCcTaHOBKa KBapTUPbl — 9TO He NPOCTO Habop
aNeKTpooGOopYAOBaHNS, Kak HanpuMep MeGenbHbIN rapHUTYp. TO COBOKYNHOCTL 060pydoeaHus,
anekmpu4yecku coeGUHeHHO20 o onpedesieHHOU cxeme.

YToO6bI eLle Jlyylle NOHATb CMbICJ1 BblpaXeHUA 3N1eKTPOyCTaHOBKa naBante NOCMOTPUM Ha npenctaBlieHHYHO
HWXe NpuHUnnmarnbHYH 3J1IEKTPUYECKYHO CXEMY 3J1EKTPOYCTaHOBKU KBAPTUPDI.

1) Moasoa nuTaHusN
(8mnecb ogHa NuHKMA NpeacTaBnsieT Asa
npoBoaa:
L — dbasHbIn NpoBoa,
PEN — coBMeLLEHHbIV HYNeBOM U

. L,PEN
3aLUNTHBINA NPOBOAHMK) >
| \ I
- 1 =100MA(300MA)
2) ABTOMaTUYECKN BbIKITOYaTESb 4
3aLWMThbl KBapTUPbI
I | kWh l
PE
3) CuyeTuuK anekTpoaHeprnu,
notpebnsemon ksapTMpomn N
L f L
PE
Lyl | Ly L \1 > L&' 1> L 1>
7 i I 1
>
ABTOMaATMYECKNN \‘ |>§\ I l:=30MA l:=30MA 12=10w\
BbIKINoYaTeNb L L .
3alUUTbl FIMHUK N : N
ocBelleHnsd PE PE
Ly LY Ly LA
Nt N N N
—— —_— SnekTpo-
QOcBelyeHne PoseTku BOAOHarpe- P03ETK[/|
/‘_ BaTenb OreKTponnuTa BaHHOW

[lBe nuHuMM ocBeLLLeHns
(4na NOTONOYHBIX /"
CBETUIBbHUKOB)

KBapTUpHbIN LUTOK
(0BbI4HO ycTaHOBMNEH Ha
NEeCTHNYHON KneTke)

3neKTp|/|quKa;| npuHUMnmnanbHaa cxemMa 3J1eKTPOYCTAaHOBKU KBAPTUPbI

Ha cxeme MoxHO yBUOEeTb:

1) KwuTky nogxogdat nposogHuku L n PEN. 3To 03HayaeT, YTO aNeKTpoyCcTaHOBKa KBapTuUphbI
nonyyaet ogHoasHoe nutTaHne HanpsxkeHnem 220 B.

2) Bcé anekTpoobopyaoBaHve KBapTMpbl 3amaeTca OTAeNbHbIM aBTOMaTUYECKMM BbIKIlOYaTenem.
Mpn HEOBXOAMMOCTU 3TUM BbIKITHOYATENEM MOXHO 06eCTOunTb BCIO KBapTUpy 1 6e3onacHo
BbINOMHATE PaboThl C ANEKTPUYECKOM HYacTbio KBapTUpbI.

3) [Onsa yyeta noTpebneHHoW KBapTUPON 3NEKTPOIHEPTUNM B LLUTKE YCTAHOBIMEH CHETUMK
3NEeKTPOo3Hepruu.

4) TlpegycmoTpeHbl ABe NMHUM OCBELLEeHUS (4N NOTONOYHbLIX CBETUITBHMKOB), KOTOPbIE 3alLMLLaoTCs
COBCTBEHHBIMW aBTOMAaTUYECKUMM BbIKITHOYATENAMU.
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5)
6)
7
8)

9)

MpeaycmoTpeHbl ABe NUHUK AN NUTaHUS po3eTok. Kaxaas ns aTux NuHWiA 3aliyaeTcs CBOMM

aBTOMaTU4YECKMM BbIKIro4aTeneMm.

OneKTpUYeCcKMn BOAoHarpeBaTenb NoAKMYEeH Hanpsamyto (6e3 po3eTkun) K OTAENbHON (BblAEeNeHHON
cneumanbHO AN Hero) NMHUKM NMTaHus, KoTopas 3alyeHa CBOMM aBTOMaTUYECKUM

BblKIto4aTenem.

aﬂeKTpOI'IJ'IMTa NOAKI4YeHa TakK XXe, Kak 1 BoaoHarpeBsartesib K OTAENbHON JIMHUN NUTaHUS.
Llel'lb NNTaHNA 3NEKTPUYECKOro BogoHarpeBaTena U 3anekTponnnTbl 3allmuleHbl obuwmm

aBTOMaTU4YEeCKMM BbIKro4aTeneMm.

[lNs po3eTOoK, pacnosioKeHHbIX B BAHHOW, NpedycMoTpeHa oTaeNbHast MMHUS MMTaHNUs CO CBOUM

aBTOMaTU4E€CKUM BbIKINKO4YaTenem.

Bcs aTa COBOKYNHOCTb 351eKTpoobopyaoBaHus, coeanHEHHast MPoBoAaMU MO ONpeaeneHHON NeKTpUYeckon
CXeMme, 1 eCTb 3MEeKTPOYCTaHOBKa KBapTMPbI.

Ha anekTpoycTaHOBKY KBApTMPbl MOXHO NOCMOTPETh U C TOYKM 3PEHUS ONpeaeneHns KOHKPETHbLIX MecT
pasMmeLleHuns annapaTos U NpoknagKku Tpacc.

3. Boicoma ycmarioeku posemox 300 mm Om nona, ecnu He 02080PEHO OMAENbLHO.
4. B canysne posemxu GOmiHbI UMEMb CMenekb 3awumel He meree P44 u Fﬂun
pacnonazaemecs He Gnuxe 0.6 m om deepHozo npoema dyweesold Kabuwbl, Kpas
G8HHbI, PAKOBUHbI.

| Paspagomar

W ve—— ¥ ¥F T vt . ww—1h
g
/ e
.
L
1 /
p 10
\'L g YenosHbeie 0bo3HaveHns
‘ ‘? o | SneKTDOUIMT
e i A 715 | Poserxa 3801220 B
[ sk - — | 715 | Poserxa 2208
U @ | Poserxa 2208 snarosaw.IP54
. \ \,}”_12 A @ | Peaynsmop m\nona
/E— \ L [UUL | Tenneid non
P ¢ ¢ | Meman. pybsl xon.2op. 809!
. M\ i Bnextpokabens
' 7 /E‘l [ || L e | Sr1EKTPOKEOENE B8 TPYOE [THA
o RS
/
) 4: CmupansHas MawuHa
J L | '9'|:l ocs Baneans Mocydomotika
A=
L U K -x Koxduyuorep
(= ‘
o of |~
=
2y L —h zhzs
1
1. Mposodxy poaemoykbiX 2pynn esinonwums kabenem BBIMwe (3x2,5) e NXB MO:2. 0000
mpy6ax 8 nodzomoexe nona,wmpobax CMex U CNoe WmyxkamypKu. Vam | Ron.yd | Tucm | N dox Tlodnuce | Hania maoun] Jwct Jlucmos
2. Wimencensrbie posemiu JomkHbl Bbime ¢ 38 Snexmpocrabxerue

Mnax posemoyrHot cemu u
cunoeozo obopydosanus

Takol yepTex, Ha KOTOPOM NpPeACTaBeHO pa3MeLleHNe 3eKTPOobopYAOBaHNS U TpaCChl NPOKNaAKM
kabenewn, 06bI4HO Ha3biBaeTcs «[1naH pacnonoxeHus o6opyaoBaHMA U NPOKITagKW SNEKTPUYECKNX CeTeny.
Ha aTom yepTexe BUOHO, rae pacronoXeH Kaxablii annapaT, kak NponoxeHsl kabenu u 1.4. 3Has macwtab
yepTexa, MOXHO onpefennTb Heobxoanumoe Konn4ecTBo kabenen, Tpyd 1 T. 4.
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1.1.2. Mpumep HenpaBUIIbLHOTO NPUMEHEHUA TEPMUHA «IANEKTPOYCTaHOBKa»

Kak BbISicCHSIeTCS, HE BCE aBTOPbI TEKCTOB MOHMMAIOT CMbICIT TEPMUHA 3NEKTPOYyCTaHOBKA.
Mepen Bamu HOBOCTb, ONYGNMKOBaHHAs B MHTEpHeTe koMmnaHuen Schneider Electric B 2013 r.

5.08.2013

Schneider Electric npeactasuna Ha pbiHke Poccun HOBYIO ceputo anekTpoycTaHoBoK Glossa. N3genus
HOBOW NMHEWNKN NpeAcTaBneHbl B CpedHEM LLEeHOBOM CerMeHTe, npy 3ToM obnagatrT NpeBoCXoaHbIM
Ka4yeCTBOM, MHTEPECHbIM AN3aHOM M CMOCOBHBI yMEHbLIUTL 3HepronoTpebneHne Ao 25%.

B HoBOW cepun npeacTaBneHbl:

HonroxpgaHHas USB-po3eTka, oTBevatoLas CoBpeMeHHbIM TpeboBaHWsAM. ..

Y
Lﬁ J

i )
-
e — ——

3pecb pedb nget 06 INNEKTPOYCTAHOBOYHbIX M3AEI1MFIX!

o .5 .

Kak Bngute adBTOp TEKCTa Ha3Ball 3JIeKTPOYCTaHOBKaMM BbIKIKO4YaTesn, PO3ETKU N TOMY noaobHble
annapatbl, YTO HE COOTBETCTBYET TOMY onpeaesieHnto, KOToOpoe Mbl y>Ke C BaMU 3HaeM. Ha camom gene
obobuwatoui TEPMUH O54 BCeX NpeacTaBJieHHbIX Ha PUCYHKE annapaTtoB — 3J1EKTPOYCTaHOBOYHbIE
n3genus.

1.1.3. Jlekcuka 1 napannenbHble TeKCTbl, OTHOCALLMECSH K MOHATUIO
"aneKkTpoycrtaHoBKa"

C ToYku 3pPEeHUA CITIOXXHOCTU nepeBoda MOXHO BblAENNTb ABa BapuaHTa npennomeHMﬁ:
1) MpocTow BapnaHT: NOHATME 3MEeKTPOYCTaHOBKA BbIPaXXEHO CrioBamu
o electrical installation
o electrical installation system
2) CnoXHbI BapnaHT: MOHATME 3MEKTPOYCTaHOBKA BbIPaXKEHO CrioBamu
o application
establishment
facility
installation
plant
solution

O O O O O

Kpome Toro, BcTpeyaloTcs UCXOAHbIE NPEAnoXeHNs, B KOTOPbIX MOHSATAE 3NIeKTPOYCTaHOBKA
BbIPaXKEHO HEAIBHO, OHO NMULLbL NoApasyMeBaeTCsl, HO B PYCCKOM TekcTe 6e3 Hero He 06oMTUCH.

1) MpocTon BapuaHT

Fuse technology are the easiest way to protect MprMeHeHWe NnaBkUX NpeaoXpaHUTENen — camblii
electrical installations. NpOCTON CNocob 3alMTbl ANEKTPOYCTaHOBOK.
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Before any additions or alterations are made to an
electrical installation, the person carrying out the
work must make sure that the installation is
suitable to add or alter and that it will remain safe
after the alterations have been completed.

MNepen TeM Kak BbINOMHATL Kakne-nmbo paboTsl, B
3NEeKTPOYCTaHOBKe, CBA3aHHbIE C ee
N3MeHeHVeM, cneunanucT JOmKeH yoeanTbes, YTo
3NIeKTPOyCTaHOBKa NPUrogHa ans Takux
NM3MEHEHWI N YTO MOCIEe BbINONHEHUSI U3MEHEHUI
OHa ocTaHeTcs 6e3onacHon.

An external influence is anything that could affect
the electrical installation which is not part of the
installation.

Environment

Where is the installation going to be?

Will it be affected by water, foreign bodies,
temperature and humidity, altitude, corrosion,
impact, vibration, flora (plants), fauna (animals),
electromagnetic, solar or seismic (earthquake)
activity, lightning, or movement of air and wind?

All of these environmental conditions must be
protected against where it is likely that they could
have an adverse affect on the installation.

BHewHne Bo3gencTems — 3To pakTopbl, KOTOpLIE
MOryT OKa3blBaTb BIUSIHNE Ha 3NEKTPOYCTaHOBKY,
npuv 3TOM OHW He SIBISIKOTCS YacTbio 3TON
ANEeKTPOYCTaHOBKM.

OxkpyxatoLasa cpefa

'0e anekTpoyctaHoBKa OyaeT
aKcnnyaTnpoBaTbca?

ByneTt nu oHa noaBepraTbCs BO3AENCTBUIO BOAbI,
NOCTOPOHHUX TEI, BLICOKOW U HNU3KOMN
TemnepaTypbl U BNaXXHOCTU, MOHUKEHHOMY
OaBMNEHWIO BCNEeACTBME YCTAHOBKN Ha 60nbLUon
BbICOTE Haf YPOBHEM MOPSI, KOPpPO3uu,
MexXaHW4Yeckum yaapam, Bubpauum, dpnopbi
(pacTtenunin), dayHbl (KMBOTHbIX),
3NEKTPOMarHUTHbIX NOMen, CONHEYHOMY
N3NYyYEeHNo, CENCMMUYECKOMY BO3AENCTBUIIO,
MOJSTHMM unun BeTpa?

Ecnu B mecTe akcnnyaTtaumm BO3MOXHO
NPUCYTCTBUE NEPEYNCIIEHHBbIX Bbille hbakTopoB
OKpY>KaoLLEN Cpeabl, 3NeKTPOYCTaHOBKY crnefyeT
3aLNTUTL OT UX BPEAHOIo BO3AENCTBMS.

Maintainability

All electrical installations should be as simple as
possible and all components that may need to be
inspected or worked on must be accessible.

Ypobcteo obecnyxmBaHms

Bce anekTpoycTaHOBKM AOMKHbI ObITb YCTPOEHDI
KaK MOXHO MpoLLe, KO BCEM 3fIeMeHTaM,
TpebyloLWmMM 0CMOTpa U TEXHUYECKOTO
0o6cnyxmBaHus, AOMmKeH BbITb NpegycMoTpeH
yOoOHbIV gocTyn.

All electrical installations must have basic
protection; this alone would be unsuitable as
protection against electric shock as it is only used to
provide protection where there is no fault.

It is very important that in any installation the best
protection possible is provided by good design and
installation.

This includes the provision of measures designed to
protect persons, property and livestock when a fault

occurs.

MpumeyaHue

Bce anekTpoycTaHOBKM 4OMKHbI UMETb OCHOBHYIO
sawmTy?. Ho TONbKO OCHOBHas 3aluuTa He
cnocobHa NoMHOCTbLIO 3aLUTUTL OT NOPaXKeHUs
3MNeKTPUYECKUM TOKOM, OHa 3alLMLLAET TOMNbKO Npu
OTCYTCTBMM MOBPEXOEHUS 3NEKTPUYECKON Lienu.
OueHb BaXKHO NOHMMATb, YTO HaMUnNyYLLas 3almTa
no6oi INEeKTPOYCTaHOBKU — 3TO Haanexalum
06pa3oM BbINOMHEHHbIN MPOEKT U MOHTaX
3MEeKTPOYCTaHOBKM.

Haanexallme NpoekT 1 MOHTaX 03HavaloT
COOTBETCTBUE TPeBGOoBaHUAM HOPMAaTUBHBIX
[OKYMEHTOB Mo 3aliuTe Nniofei, uMyllecTsa u
XXWNBOTHBIX NPY BO3HUKHOBEHUW MOBPEXAEHUS.

D TepMyH ocHOBHas 3awmTa cM. M. 2.6. «[oHSATUA, CBSI3aHHbIe C 3M1eKTPo6e30nacHOCTbIO»




In the event of having to run parts of the electrical
installation through escape routes, or locations
with increased risks of fire due to the nature of
stored materials, BS 7671 requires us to ensure
that any cables used must be chased in the wall
and covered by plaster or concrete.

Ecnu yacTtn anekTpoyCcTaHOBKMU OMKHbI
npoxoauTb Yepes MyTu 3BaKyaLmmn unm Yyepes
MecTa C yBeNnMYeHHOM ONacHOCTbI BO3HUKHOBEHUS
noxxapa BcneacTBMe Hanuunga B 3TUX Mectax
noXxapoornacHbIx Marepuanos, ctaHaapT BS 7671
TpebyeT, 4Tobbl anekTpuyeckne kabenm Bbinu
NponoxeHbl B LWUTpobax CTEH 1 3aaenaHbl
pacTBOPOM LUTYKaTypKu unu 6eToHa.

Compatibility

When equipment is installed, consideration must be
given to whether or not it will have a detrimental
effect on any other equipment installed within the
installation.

Effects which we need to consider include:
Vibration

Heat

Switching operations

Interference with IT and telecommunication
equipments.

Of course, this is not an exhaustive list as there are
many other harmful effects which could arise within
an electrical installation.

CoBMEeCTUMOCTb

Mpu ycTaHoBke 060pyaoBaHMsS HEOGX0AMMO
YYUTbIBATb BO3MOXHOCTb BPELHOMO BO34ENCTBUSA
Ha apyroe obopynoBaHue 3feKTPOYyCTaHOBKM.

Heobxoaumo yunteiBaTh cneaytoLimne gakTopsbl:
Bubpauuns

Tenno

KommyTaumoHHbIe onepauum

BnusiHne Ha paboTy MT-060pygoBaHus 1
obopynoBaHusa cBs3M.

PasymeeTcs, 3T0 HE NOMHbIV NepeYeHb U
CyLLLeCTBYET MHOTO APYrMX BPEL4HbIX BO3OENCTBUN,
KOTOpbl€ MOTYT BO3HUKHYTb B 3JIEKTPOYCTaHOBKe.

Monitoring of the correct functioning of electrical
installations is becoming more and more
important, since electrical installations are
becoming more and more complex.

It is no longer only the light that goes out in the
event of the loss of a power supply;

often the losses incurred due to power failure cause
untold inconvenience and have a very high financial
cost.

MOHUTOPMHI NPaBMIBHOCTU (PYHKLMOHMPOBAHWSA
3NeKTPOYCTAHOBOK CTaHOBUTCS Bce bonee
Ba)KHbIM TpeboBaHNeM, MOCKOSbKY
3NeKTPOYCTaHOBKMW CTaHOBATCH BCe Gonee n
Bonee CnoxHbiMu.

Tenepb 3TO He TOMbKO CBETOBAsA CUrHanusauus,
cpabaTbiBatoLLas Npy MCHE3HOBEHUU
3NEeKTPOonUTaHmuS.

YacTo HapyLLeHWs CeTeBOro NMTaHus SBMSATCA
NMPUYNHON BO3HMKHOBEHUS PasnnyHbIX TPYAHOCTEN
N 3HaYMTENbHbIX YObITKOB.

Constant load electrical installations operating 24
hours a day.

AneKTpoycTaHOBKM, paboTatoLLme KpyriocyTOYHO
C MOCTOSAHHOW Harpy3Komn.

Legrand is the world specialist in products and
systems for electrical installations and
information networks.

KomnaHnus Legrand nony4nna MMpoBoe Npu3HaHue
B Ka4eCTBE NPOU3BOANTENS BbICOKOKAYECTBEHHOIO
060opyaoBaHNSt U CUCTEM A1 3NEeKTPOYCTaHOBOK U
MHOPMALIMOHHbIX CETEN.

The pushbuttons are used for remote control in
every kind of electric installation (public, tertiary,
industrial).

MpumeyaHue.

[aHHble KHOMOYHbIE BbIKMOYATENM UCTONb3YOTCS
0N QUCTAHUWOHHOIO yNpaBIieHUs pasnmyHbIMm
3MEeKTPOYyCTaHOBKaMM (KUIbIX, KOMMEPYECKUX U
NPOMBILLIIEHHBbIX 30aHUI).

OneKTPOyCTaHOBKN YacTo "NpuBA3bIBAOT" K 30aHUI0 (CM. onpeaenexHune).
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With these data it is possible that you can design
your installation properly.

YKasaHHble TeXHU4ecKne XapaKTepucTnkmn
NO3BONAIOT BbIMOJTHUTL MPOEKT
ANEeKTPOYCTaHOBKHM Haalexalwunm 06pa30M.

KNX interconnects all the components in the
electrical installation to form a networked system
and thus guarantees the transparency and
utilization of information across the installation.

KNX 06beanHsieT BCe KOMMNOHEHTHI
3NEeKTPOYCTaHOBKU B CETEBYIO CUCTEMY U
obecneunBaeT TeM caMbiM MPO3PavYHOCTL U
OOCTYNHOCTb AaHHbIX, OTHOCSLLMXCS KO BCEN
3NeKTpoyCcTaHOBKe.

The realization of “simple” electrical installations
right up to complex building automation functions is
possible with the KNX standard.

Ctanpgapt KNX nossonsieT pabotaTtb C LUMPOKUM
crnekTpom obopygoBaHusi — OT “npocTbIX”
3NEeKTPOYCTAaHOBOK [0 CIOXHbIX CUCTEM
aBToMaTM3aumm 34aHus.

The electrical installation plays a key role in
meeting the requirements in terms of safety,
security, comfort, economy and energy efficiency
as numerous devices and functions within a house
are electrically controlled and connected to a
common infrastructure.

OneKTPOYCTAaHOBKM UrpatoT rMaBHYo Pofib B
obecneyeHun 6e3onacHOCTU, OXpaHbl,
KOMOPTHOCTM, IKOHOMUYHOCTU U
3HeproahPEKTUBHOCTH, NMOCKOSIbKY
MHOrOYMCIIEHHbIE YCTPOWCTBA B 34aHUN — 3TO
anekTpooGopyaoBaHune, NOAKIOYEHHOE K CEeTU
3NeKTponUTaHus.

Today, many electrical installations incorporate
busbar trunking systems in their design.

B HacToswwee BpemMA LWMHONPOBOAbl UCMNOJb3YHTCA
BO MHOIMX 3NMTeKTPOoyCTaHOBKaX.

High currents are not the only source of risk in
electrical installations.

CBerTOKl/I He ABNAKTCA €ANHCTBEHHOMN
ONacHOCTbLIO ANnA INTeKTPOYCTAaHOBOK.

This part of IEC 60079 is supplementary to other
relevant IEC standards, for example IEC 60364 as
regards electrical installation requirements.

[aHHas yacTb ctaHgapta MOK 60079 gononHset
TpeboBaHusa gpyrux ctaHgapTos M3K|,
OTHOCSLLUXCS K INEKTPOyCTaHOBKaM, Harnp1mep,
M3K 60364.

ABB’s new range of phase shifter products offers a
safe and quick solution to the problem with wrong
phase sequence in an electrical installation.

HoBble, Bbinyckaemsle komnaHven ABB,
nepekntoyareny ¢as aBnsTcs 6e3onacHbIM U
ObICTPbIM peLLeHneM NpobnemMbl HenpaBUITbHOrO
nopsagka YepegoBaHusa a3 B 3fIeKTPOYyCTaHOBKeE.

Failure to follow this instruction can result in
equipment damage and unwanted shutdown of the
electrical installation.

HeBbinonHeHve JaHHOro TpebGoBaHUA MOXET
NPUBECTU K NOBPEXAEHWI0 060pyaoBaHUS U
HexenaTernbHOMY OTKITIOUEHWIO
3MeKTPOYCTaHOBKM.

Current relays are designed to monitor electrical
installations for under-current and overcurrent.

Pene Toka npegHa3Ha4yeHbl AnAa KOHTpoA
MWHMUMAIbHOINo N MakCnMMaribHOro I'IOTpGGJ'IFIeMOFO
TOKa 3N1EKTPOYCTaHOBOK
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Choice of power supply solutions

The increasing complexity of electrical
installations, a corollary of the diversity of sectors
and their specific requirements, means that there is
no one model. Residential, commercial, public
services, structures, agriculture, iT,
communications, industry, health, transport, etc.
are all sectors with different needs but very similar
final expectations.

Bbibop cuctembl anekTpocHabxeHust
YBenuunBawLasacsa CroXHOCTb
3NEeKTPOYCTaHOBOK Pa3sfnyHbIX OTpacnen
HapOAHOro X035MCTBa, XapaKTepu3yLnxcs
pasnuyHbIMK TpeOOBaAHUSIMU, O3HAYAET, YTO ANs
HUX OTCYTCTBYET Kakas-nubo eanHas mogens. Mol
OOIMKHbI paccmaTpuBaTb caMble pasHble
3N1eKTPOYCTAHOBKM XMIbIX, OOLLECTBEHHBIX U1
MPOMBILLIIEHHBIX 30aHWI, K KOTOPbIM OTHOCHATCS:
yyYpexaeHusl u opraHmsaumm ynpaeneHus,
hMHaHCUPOBaHWS, KpeaUTOBaHMS, MPOCBELLEHNS,
TOProBMK, FOCTUHWLbI, NeYebHble yupexaeHus,
3penuLLHble NPeanpUsiTUS, CNOPTUBHbLIE
COOPYXEHUSA U Ap., @ TaKkKe 3NeKTPOYCTaHOBKMU
TpaHCMNopTa, CENbCKOXO3ANCTBEHHbIX NPeanpuaTui,
TENEeKOMMYHMKALMOHHbBIX 1 MUHOPMALMOHHbIX
cucteM U T. n. Bce nepeuncneHHble
3NeKTPOYyCTaHOBKMU NpeabsBNsOT CamMmble pasHble
TpeboBaHWs K 3NeKTPOCHABXEHN0.

Typical applications:

- Monitoring of voltage-sensitive machines and
electrical installations;

- Voltage and frequency monitoring of single-phase
machines and electrical installations.

TunuyHble npumMmepbl NPUMEHEHUA!

- KOHTPOJ1b MallnH N INeKTPOyCTaHOBOK,
YYBCTBUTEJIbHbIX K U'SBMEHEHUAM HaNpAXXeHU4;
- KOHTPOJ1b HanpsaXeHnd n 4acTtoTbl NMUTaHUA
Oﬂ,HOd)a3HbIX MaLlUnH N 3NTeKTPOYyCTaHOBOK.

Measurement is used to locate the faults in an
electrical installation and monitor consumption
status in real time.

[na onpegeneHns mecta Bo3HMKHOBEHMS K3 B
3NeKTPOyCTaHOBKe W KOHTpOs NoTpebneHus
3NEKTPOSHEPIMM B pearlbHOM BPEMEHN
MCNob3ylTCA cneuunanbHble U3MepuTenbHble
npmobopbl.

2) CnoXxHbI BapuaHT

Installations in normal environments.

OnekTpoycTaHOBKM AJ1si paboThl B HOpMarbHOM
OKpyXatoLLen cpege.

A sophisticated system ensures the safety of
people, of the installation itself and of the entire
building.

CnoxHas cucTema rapaHTupyeT 6e30nacHoCTb
nofen, aNeKTPOyCTaHOBKU 1 34aHVs B LIENIOM.

Due to adjustable response times, installation-
specific characteristics, such as device-specific
start-up procedures, short-time voltage fluctuations,
etc. can be considered.

Perynupyemas 3agepxka cpabatbiBaHus
NO3BOMSAET y4NUTbIBATb TakMe 0COBEHHOCTM
3NeKTPOYCTaHOBOK, Kak onpeaerieHHas
nocrieqoBaTenbHOCTb NMycka YCTPOMUCTB,
KpaTKOBpPEMEHHbIE KonebaHus HanpskeHns 1 T. 4.

A large number of users consider safety in the first
place among the necessary requirements for their
own plant.

MHorve 3akas4yuku cpeam TpeboBaHui,
BblABUraeMbIX K afieKTPOyCTaHOBKaM, Ha NepBoe
MECTO CTaBAT BOMPOChl 6&30MacHOCTH.
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Incorrect dimensioning or incorrect connection of a
power supply unit can seriously affect the safety
and/or availability of the entire installation.

KommeHTapumn

HenpaBunbHbIN BEIGOP MOLLHOCTU UIK
HenpaBuUITbHOE MOAKIIOYEHNE UCTOYHUKA NUTaAHNUS
MOXeT OKa3aTb Cepbe3HOe BMsHNE Ha
6esonacHOCTb U/Mnu aKkcnnyaTaunoHHY0
FOTOBHOCTb 3NEKTPOYCTaHOBKMU B LIENIOM.

BblpaxeHue incorrect dimensioning HekoTopble y4acTHUKN BebMHapa nepeBenu, Kak:

e HerpasusbHoe 3adaHue rnapamempos,
e owubka npu onpedesieHUU pPasmepos,
e HesepHble pa3mMepbl.

I'IpanmbelVl nepesoa — HenpaBUNbHbIA BbIGOP MOLHOCTYU (MCTOYHUKA NMUTaHUs1). OCHOBHbLIM

napameTpomMm NCTOYHUKA NUTAHNUA C TOYKUN 3peEHNA ero NnpurogHoCTn Ana nntaHna aHeprmeVl ABndaeTcd

MOLLUHOCTb.

BblpaxeHue incorrect connection HekoTopble nepeBenu, Kak:

e HerpasuribHOe MoOKIYeHUe coeOUHEeHUU,
e HecobnodeHue npasurs nodKMYeHUs,
e HeHadrnexauwjee rooK/IrYeHuUe.

MpaBunbHbBIN NEPEBO — HENPaBUIIbHOE NOAKIKYEHUE (UICTOYHMKA NMUTaHWS)

BoipaxeHue availability of the entire installation HekoTopble nepesenu, kak:

e 20MOBHOCMb K pabome 351eKmpoycmaHo8KuU,
e pabomocrnocobHOCMb 37IEKMPOYCMaHO8KU,

e JocmyrnHocmb ecell 351eKMpPoycmaHo8KuU,

e fjocmasumse nod y2po3y pabomy 351eKmpoycmaHO8KU.
MpaBusbHbLIN NepeBo — IKCNAyaTaLuMOHHas FOTOBHOCTb

OkcnnyamayuoHHas 2omosgHocmeb (availability) — cmocobHocmbe cucmemb! hyHKUUOHUPO8amb
Hadnexawjum obpasom 8 daHHbIU MOMEHM 8peMeHU 8 medyeHue 3adaHHO20 uHmepearna

8pPEMEHU.

OTO OAMH 13 BaXXHENLLNX NapaMeTpoB, XapaKTepu3yLLUX HaaeXHOCTb CUCTEM.

Direct current is used (directly or indirectly through
accumulator batteries) for all those plants for which
service continuity represents a fundamental
requirement.

[MOCTOSAHHBIV TOK (HENOCPEACTBEHHO NN C
NpUMEHEHeM akKyMynaTOpHbIX GaTapen)
MCMonNb3yeTcs BO BCEX INEKTPOyCTaHOBKa, rae
06s3aTeNnbHbBIM YCIoBMEM ABMSETCH
HenpepbIBHOCTb 3NEKTPONUTaHUS.

Safety matters most, and the Acti 9 system gives
you, your customers, and their installations the
highest level of protection available. It guarantees
100% safe operation and maintenance for you and
your customers; its international certifications and
numerous protection innovations mean the Acti 9
system exceeds even the most demanding
requirements to give you total safety during
maintenance, for the lifetime of your installation.

Be3onacHOCTb — OAUH N3 BaXXHENLLMX NapaMeTpoB
anekTpoycTaHoBoK. Cuctema Acti 9
obecneynBaeT HaMBbICLUNIA N3 BO3MOXHbIX YPOBEHb
©e30nacHOCTU, Kak CaMnX 3NIEKTPOYCTaHOBOK
notpeburtens, Tak n ero nepcoHana. Cncrema Acti
9 rapaHTmpyeT 100-npoLeHTHY0 6e30nacHOCTb
3KCNyaTauMOHHOIO 1 0OCNYXXMNBAIOLLENO
nepcoHana. Hanuune mexayHapoaHbIX
CepTMdUKaTOB U NPUMEHEHNE MHOTOYUCIIEHHBIX
WHHOBALMOHHbIX PELLUEHU ABNAeTCs rapaHTuen
TOro, YTO AaHHasi cuctema obecnevvBaeT
BblCOYalLLy0 6e30MacHOCTb Ha MPOTSHKEHUM BCETO
cpoka cnyxbbl 3f1eKTPOyCTaHOBKM.

DRX HP circuit breaker offers optimal solutions to
answer to protection requirements of tertiary and
industrial installations.

ABTOMaTu4veckme BbikntovaTenn DRX HP
npegHasHayeHbl Ans 3aWunThl 35IEKTPOYCTaHOBOK
KUIbIX Y NPOMBILLSIEHHbIX 34aHWUNA.
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Rapid voltage changes can be due to load
variations in the network users' installation or
switching in the system, or by faults.

BbICTpble M3MEHeHWs1 CETEBOr0O HaMPSKEHUST MOTYT
BO3HWKHYTb BCMEACTBME U3MEHEHWS! Harpysku B
NOAKIMIOYEHHOW K CETU aNeKTPOYCTaHOBKe
Nonb30BaTens, BbINOMHEHNS KOMMYTALNOHHbIX
onepaumi unu n3-3a BO3HUKHOBEHUSI KOPOTKOIO
3aMblKaHUs.

It is important to distinguish between product
standards and installation standards.

Product standards concern devices and are the
responsibility of manufacturers, whereas
installation standards relate to installations:
ensuring their correct operation, safety and
durability.

It is the duty of installers to apply them but, in
addition, they must also guarantee the overall
performance level of the installation (from the
main LV distribution board to the socket) relying on
the quality of products and the guarantees that only
a major manufacturer can provide.

CnepgyeT pasnuyaTtb ABa TUNa CTaHAapTOB.
CtaHpapTbl Ha annapaTbl, TpeboBaHWsA KOTOPbIX
OOMKHbI BbITb COGMOAEHbBI NPY M3TOTOBMEHUN
annapartoB, U CTaHOAPTbl Ha 3NEeKTPOYCTAHOBKM,
TpeboBaHWa KOTOPbIX 06ecnevnBatoT NPaBuITbHYIO,
©e3onacHyto 1 onuTenbHyto paboTy
3MEKTPOYCTaHOBOK.

Kpome Toro, aTu ctaHgapTtbl npu3sBaHbl obecneyvnTb
MaKCcUMarnbHy0 3pEKTMBHOCTL
3J1IeKTPOYCTAHOBKM (OT rMaBHOro
pacnpegenuTenbHOro WwuTa Ao po3eTkn) 3a cyeT
obecneyeHns kKayecTBa KOMMNOHEHTOB U
npefocTaBneHnsi rapaHTU U3roToBUTENS.

In many cases, the determination of the power, and
as a result the sources, is still often carried out by
analogy with comparable previous installations or
even with a certain degree of empiricism (for
example value per m2 for heating and lighting)
which is not accurate enough given the scale of
some installations or their complexity of operation.

Bo MHormx cnyvasix onpegeneHue notpebnsemorn
MOLLIHOCTK, a B pe3ynbTaTte — MOLHOCTH
WCTOYHMKOB MUTaHWA, 4O CMX MOP YacTo
BbINOMHAETCSA NyTeM CpaBHeHWs1 paspabaTbiBaeMoi
3MEeKTPOYCTAHOBKU C aHanorM4Hon paHee
CO34aHHON UNK NyTEeM UCMONb30BaHMSA
onpeaerneHHbIX 3aBUCMMOCTEN, NOMyYeHHbIX
SMNUPUYECKUM MyTEM (Hanpumep, 3aBUCUMOCTU
onpeaeneHns sHayeHst MOLLHOCTY ANs HarpeBsa
UMK OCBeLLeHMs1 OHOro KBaapaTHOro MeTpa).
Takoi1 cnocob, pasymeeTcs, He obnagaeT
[0CTaTOYHOW TOYHOCTBIO HU AN onpeaeneHus
pa3Mepa aNeKTPOYCTaHOBKMU, HY CIIOXHOCTU ee
(PYHKLUMOHMPOBAHWS.

Managers of installations, fully aware of the
professional and legal liabilities weighing on their
company and on themselves, demand a high level
of safety for the electrical installation.

JInua, oTBETCTBEHHbIE 3a 3KCNNyaTauuio
3NEeKTPOYCTaHOBOK, AOMKHbI OblTb MOMHOCTHIO
ocBefjoMIeHbl 0 NPOeCcCUoHansHoOn un
IOPUANYECKON OTBETCTBEHHOCTU, BO3NOXEHHOW Ha
MX KOMMaHWIO M Ha HUX NINYHO, 3a obecrneyeHne
BbICOKOro YpOBHSA 6e30MacHOCTU aKcnnyaTauumn
3TUX INIEKTPOYCTaHOBOK.

This energy efficient, high power density system is
ideal for space-critical applications.

[aHHas sHeprosddekTnBHas cuctema
(3nekTponuTaHnsl) C BbICOKOW yAENbHON
MOLLIHOCTbIO ugearnbHO NoaxoauT Ans
3NEeKTPOYCTAHOBOK C OrpaHMYeHHbIM MOHTaXHbIM
NPOCTPaHCTBOM.
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Have a clear idea about the composition and
accessories of the EasyLine range and find the
general data needed to properly choose an
EasyLine in the technical catalogue in such a way
that you got the best solution for your application.

Y Bac nosiBUTCA 4YeTKoe NpeacTaBreHne o cocTaBe
N NpUHaANEeXHoCTSX ycTponcTea EasyLine. Bbl
NO3HaKOMUTECH C OCHOBHbIMU TEXHUYECKNMM
XapakTepucTukamm, KOTopble NO3BONAT NofobpaTh
no kaTarnory ycTponcTteo EasyLine, Hanny4dwmm
ob6pa3om ygosneTsopsioLee TpeboBaHMAM
KOHKPETHOW 3J/1EKTPOYCTaHOBKMU.

With its compact size and unique technical
features, the RE_ 601 series relay is an ideal
solution for retrofits and implementations in
restricted spaces.

MpumeyaHus

Bnarogaps KOMNaKTHOCTU U YHUKaNbHbIM
TEXHNYECKMM XapaKTepucTukam pene, cepun RE_
601 ngeanbHO NogxogaT Anga peTpoduta
3MEKTPOYCTAaHOBOK B OFpaHU4eHHOM paboyem
NPOCTPaHCTBE.

a) B ncxogHom TekcTe NoHATUE 3/1eKmpoycmaHo8Ka BbipaXXeHO HESBHO (NWLb noapa3ymeBaeTcs).

b) retrofit nepeBoaunTcs Kak "peTpohuT”. 3TO OTHOCUMTENBHO HOBbLIN TEPMUH, MPUMEHSIEMBIN
Hanpumep B anekTpoaHepreTnke. O3HavaeT NpoasieHne cpoka akcnyaTaumm
(pacnpepenutensHOro) 060pyaoBaHUS NyTeM 3aMmeHbl HaMbornee OTBETCTBEHHbIX Y3M0B.

c) implementation nepeBoauTcs Kak "(aTan) ocywecTnenma”. 3To aTan, Ha KOTOPOM OOCTUraeTcs

paboTocnocobHoe CocTosiHME annapaTHbIX
d) TMockonbky peTpoduUT 03HaYaeT Bce aTanbl

M nporpaMmMHbIX CpeacTB CUCTEMbI aBTOMAaTuU3aunn.
npoaneHna cpoka CJ'Iy>K6bI (I'IpOGKTI/IpOBaHVIe, MOHTaX,

BBOJ B 3KCMSyaTaumio), To implementation (7. €.) BbIMONIHEHME, HA MOW B3NS4, MOXHO Mpu

nepesofe onyCctuTb.

The fuse placed in an EasyLine is the best short
circuit protection in the market.

MpumeyaHue

EasyLine c ycTaHOBMEHHBLIMU B HVX BCTaBKaMm
NMaBKMX NpegoXpaHuTenei SBNATCS NyYLUUMn 13
npeacTaBrieHHbIX Ha pPbIHKE YCTPOWUCTB 3alUmnThl
3MEeKTPOYCTAHOBOK OT KOPOTKOIO 3aMblKaHus1.

B McxoQHOM TeKCTe NOHATUE 3/IeKmPOoycmaHO8Ka BblpaXeHO HeSIBHO (NULWb noapasyMeBaeTcs).

The company develops, manufactures and sells
products for the switching, distribution and safety of
electrical power at low and medium voltage.

MpumeyaHue.

KomnaHus paspabaTbiBaeT, BbinyckaeT u npogaét
npoayKumMio Ans KOMMYTaLun n pacnpeaeneHus
3MeKTPOo3Hepruu, a Takke Ana obecneveHms
6e30MacHOCTN 3NeKTPOYCTaHOBOK HU3KOIo U
cpeaHero HanpsKeHus.

34ecb NpuULWINOCh BCTaBUTb TEPMUH «3NEKTPOYCcTaHOBKay, MOCKONbKY 6€3 Hero HeBO3MOXHO NepeBecTr
safety of electrical power at low and medium voltage (T. e. 6e30MacHOCTb 3NeKTPOIHEPrMN HU3KOTO U

cpegHero HanpshkeHus).
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¢ YacCTb 3J1IeKTPOYyCTaHOBKU

e part of the installation

[ns obecrnieyeHusi besonacHocmu pa6om 8 37/IeKmpoycmaHo8Kax cnedyem 8bIlNOJIHAMb
OMKJII04YeHue ycmaHo8KU (qacmu ycmaHoeKu) om UcmaoYHuUKa numaHus sneKmpoaHepaueL“l.

[FOCT 12.1.019-79]

In public buildings the luminaires are fixed as part
of the electrical installation.

B 06LLEeCTBEHHbIX 30aHUSAX CBETUNBHUKN SIBIISKOTCS
YacCTbHO 3JIEKTPOYCTAaHOBKMU.

Compatibility
Consideration must be given to any equipment
which could affect other parts of the installation.

This could be due to voltage drop caused by large
motors starting.

Unbalanced loads could have an adverse effect on
the installation.

CoBMeCcTUMOCTb

Heobxoaumo oba3atensHO yunThiBaTb
BO3JeNCcTBME 000pYAOBaHUA Ha Apyrue 4acTu
ANeKTPOYCTaHOBKM.

Mprmepom Takoro Bo3AeNCTBMA MOXET ObiTb
nageHne HanpsikKeHusi, BbI3BaHHOE MYCKOM
aBuratenein 60nbLLON MOLLIHOCTW.
HecbanaHcupoBaHHbIe Harpy3ku MoryT
oTpuLaTENbHO BNMSATL HA 3NIEKTPOYCTAHOBKY.

Basic protection

The installation must have in place a method of
preventing persons or livestock from touching live
parts of the installation which are intended to be
live where any contact could result in a current
passing through the body, or to limit the current
which could pass through a body to a safe level.

MpumeyaHue

OcHoBHas 3awuTa

OneKkTpoycTaHOBKa OOMMKHa NpeaycMaTpnBaTh
Mepbl NPELOCTOPOXHOCTU, KOTOPbIE UCKMoYatoT
MPUKOCHOBEHWE MOAEN U XKUBOTHBIX K
TOKOBeAYLUUM YaCTAM 3M1eKTPOYCTaHOBKM, B
pesynbTaTe KOTOPOro Takoe MPUKOCHOBEHNE MOXET
NPUBECTU K NPOTEKAHMIO 3MEKTPUYECKOro ToKa
Yyepes Tero, a Takke Mepbl, orpaHuYMBatoLLne
npoTeKaloLLmnii Yepes Teno Tok Ao 6esonacHoro
YPOBHSI.

[oHATNE OCHOBHasA 3awmTa cM. n. 2.6. «[1oHATUSA, CBA3AHHbIE C 3ﬂeKTp06€3OI'IaCHOCTbIO»

e TOYKa 3NIeKTPOyCTaHO8KU
e TOYKa 3ﬂeKTpVI‘-IeCKOI7I YCTAaHOBKHU

e pointin electrical installation

Kozda Hyneeoli paboyuli u Hynegou 3aujumHbit Mpo80OHUKU pa30esieHbl Ha4yuHas ¢ KakoU-ubo
MoYKuU 31ekmpoycmaHoe8ku, He dorlyckaemcsi 06beOUHSIMb UX 3a 3mMoul mo4YkoU o xody

pacripedeneHus aHepauu.
[ny3]

The equipment is installed at points in electrical
installation where the active-power and/or
reactive-power variations are relatively large.

[aHHoe 0bopyaoBaHue yCTaHaBNMBAKT B TEX
TOYKax 3NEeKTPOYCTaHOBKM, A€ N3MEHEHMS
aKTUBHOWN U/UNn peakTUBHON MOLLHOCTM
OTHOCUTENbHO BESUKN.

e BBOJA B 3JIEKTPOYCTAHOBKY
e BBOJA B 3JIEKTPUYECKYH YCTAHOBKY

Touyka, 8 KOmopol ariekmpu4veckasi 3Hepausi 8600UMCS 8 °

371eKMpPOYCMaHOo8Ky.
[FOCT P M3K 60050-826-2009]

e origin of the electrical installation
e service entrance
supply end of installation
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A SPD must always be installed at the origin of the
electrical installation.

Ha BBoae B anekTpoycTaHOBKY JO/MKHO ObiTb
YCTaHOBIMEHO YCTPOWCTBO 3aLUMThl OT MMMYIIbCHbIX
nepeHanpskeHnmn

Lightning overvoltages appear usually at the origin
of the electrical installation.

po30BblE NepeHanpsKeHs BO3HMKaT 06bIYHO Ha
BBOAeE B 3/IeKTPOYCTaHOBKY.

A feature of large data cable installations is that
many of the cables will originate from positions
other than the origin of the electrical installation
(i.e. telephone frame rooms, computer suites, etc.).

OcobeHHOCTbLIO Npoknaaky 60MbLIOro KonMyecTea
MHpopMaLUMOHHbIX kKabenen asnseTcsa To, YTO
Hayano Mx Tpacchl He COBNagaeT ¢ TOYKOM BBOAA
3NEeKTPUYECKON 3HEePrumn B INEKTPOYCTaHOBKY.
(Peyb npet 0 nomelleHnsix TenedOHHON CBA3M,
KOMMbIOTEPHbIX 3anax u T.n.).

(] UCTOYHUK NUTAHUA INTEKTPOYCTAHOBKHU

e installation source

[ns anekmpoycmaHo8KU K8apmupbl — 3MO K8apMmUpPHbIU UWUMOK,

0151 a5IeKmpoycmaHo8Ku 30aHuUsi — 3Mo 2/1aeHbIl
pacnpedenumesibHbil wum.

e BHYTPEHHAA 3N1eKTPOoyCTaHOBKaA
e 3aKpbITas IJIEKTPOyCTaHOBKaA

BnekmpoycmaHoeka, pa3meuweHHass 8Hympu 30aHusl,

e indoor electrical installation
e indoor installation

3awuwaroweso ee om ammocghepHbIx 8o30elicmeaud.

[MY3]

This system is often used for indoor installations.

Takne cuctembl (Takoe peLleHne) 4acTo
MCNoNb3yOT BO BHYTPEHHUX INTIeKTPOyCTaHOBKaX.

These cables are recommended for all Indoor
electrical installations and wiring of electrical
equipment, within buildings.

MpumeyaHue.

[HaHHble kabenu npegHasHaveHbl AN NPUMeHeHNs
BO BHYTPEHHUX 31EKTPOYCTaHOBKaX.

CornacHo MY3, BHYTPEHHAS 3NEKTPOYCTaHOBKA — 3TO 3N1EKTPOYCTAHOBKA, pa3MeLLeHHas BHYTpY 30aHus.
Kpome Toro, B aneKkTpoycTaHoBKax Ntobble kabenu npegHasHayeHbl 4 NOAKH0YEHUS
anekTpoobopyaoBaHusd, noaTomy dpasy wiring of electrical equipment, within buildings npn nepesoge

MOXHO ONyCTUTb.
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Prisma Plus switchboards are designed for indoor HKY Prisma Plus npegHasHayeHbl AN npuMeHeHus

installation. BO BHYTPEHHUX 3MEKTPOyCTaHOBKaXx.

We have the ability to produce the busbars that Hawa komnaHus NpomnsBoguT LMHONPOBOAbI OIS

meet the requirement of any indoor installation. NPUMEHEHMUs B NMOObIX BHYTPEHHUX
3NeKTpoyCcTaHOBKax.

Capacitors are designed for a standard KoHgeHcaTopbl NnpegHasHayeHbl Ang NpuMeHeHus

temperature rating of - 25 °C /indoor installation / BO BHYTpPeHHUX 3f1IEKTPOYCTaHOBKax MNpu

+55°C TemnepaTtype ot -25 go +55 C.

e HapyXHasl aNeKTpoycTaHOBKa

e OTKpbITas 3NeKTPOyCTaHOBKa
Bnekmpoycmaroska, He 3auuleHHas 30aHuemM om
ammocghepHbIx 8030elicmaudl.
BrekmpoycmaHosKu, 3auuleHHbIe MObKO Hagecamu,
cemyambiMu 02pak0eHUsIMU U m. 1., paccMampuearomcsi Kak
HapyXHble.
[Ny3]

outdoor application
outdoor electrical installation

HapyxHas (oTKpbITast) 3nekTpoycTaHoBKa

For installations other than equipment as described  3nekTpoycTaHOBKW, HE OTHOCALLMECS K .

in 110.31(D), a wall, screen, or fence shall be used  110.31(D), omkHbl 6bITb OrOPOXXEHbI CTEHOW,

to enclose an outdoor electrical installation to ceTyaTbiM UK CAMOLLHbIM 3abopom,

deter access by persons who are not qualified. npegoTBpaLLaoLWLmMM 40CTyn
HekBanMULMPOBaHHOIO NepcoHana K
o60pyaoBaHUIO OTKPbITOW 3/1eKTPOYCTAaHOBKU

Low voltage cables with both PVC and XLPE HwuakoBonbTHbIE Kabenu ¢ NBX nsonaumen u c
insulation are suitable for indoor and outdoor M30NSALUMEN U3 CLUNTOrO NONUITUNEHa
applications. npegHasHayeHbl 4nsi NPUMEHEHNs BO BHYTPEHHUX

U HAPYXHbIX 3JIeKTPOyCTaHOBKaX.
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Outdoor electrical installations that have
exposed live parts shall be accessible to qualified
persons only.

HapyxHble 31eKTPOYyCTaHOBKM C OTKPbITHIMY
TOKOBEAYLLMMM YaCTSIMU OOIMKHbI BbITb AOCTYMHbI
TONbKO KBaNMMUUMPOBaHHOMY NepcoHarny.

The type of enclosure used in a given case shall be
designed and constructed according to the nature
and degree of the hazard(s) associated with the
installation.

For installations other than equipment as described
in 110.31(D), a wall, screen, or fence shall be used
to enclose an outdoor electrical installation to
deter access by persons who are not qualified.

KoHCTpyKUUsi orpaxkaeHuin, NCnomnb3yeMblX B
OaHHOM criyyae, [0MKHa COOTBETCTBOBATb
NpUPOAE U YPOBHIO BHELLHWUX BO3OENCTBYIOLLMX
(haKTOpOB, XapaKTepPHbIX 4Ns AaHHON
3NeKTPOYCTAHOBKU.

Ecnu yctaHoBneHo ob6opynoBaHue, oTnnyaroLleecs
oT onucaHHoro B 110.31(D), To gns orpaxaeHus
HapY>XHOWM 3NEKTPOYCTAHOBKM JOJIKHbI
NCMoNb30BaTbCS CTEHbI, OrpaXaeHUst unu 3abopel,
WCKIoYatoLLme JOCTYN K 3MeKTPOyCTaHOBKe
HekBanMULMPOBaHHOrO NepcoHana.

M Tough, smooth polyamide
may be used for indoor and
outdoor applications. Black
UV resistant ties are recom-
mended for outdoor use.

Tough, smooth polyamide may be used for indoor
and outdoor applications.

KabernbHble CTSKKM U3 MPOYHOro nonvammaa
npegHasHadeHbl Ans NPUMEHEHNsT BO
BHYTPEHHUX U HAPYXXHbIX 3JIEKTPOYCTaHOBKaX.

Solar systems are outdoor electrical installations
exposed to stresses of wind, rain, snow, melt and
freeze cycles, and UV radiation.

DOTOSNEKTPUYECKME CUCTEMBI MPELACTABNAAOT
co60Vi HapYyXHble 3N1IeKTPOYCTaHOBKM,
NoABepPXKEHHbIE BO3AENCTBUIO BETPA, AOXAS, CHera,
LMKIOB OTTaMBaHUSi U 3aMOpaXxmBaHUs, a Takke
ynbTPadhnonNeToBOro U3nyyYeHus.

CTauMoHapHas 3JN1eKTPpoyCTaHOBKa

e fixed electrical installation

Fixed installations, including large machines and
networks, may generate electromagnetic
disturbance, or be affected by it.

CTauMoHapHble 3N1eKTPOYCTaHOBKM,
cofepKallme B CBOEM cocTaBe GorbLuve MaLLWHBI
W CETU, MOTYT MU3Iy4aTb dNEeKTPOMarHuTHbIe
NMoMexu Unu NoaBepraTbCs BO3AEWCTBUIO TaKMX
NoMex.
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CLF16-125

CLF is delivered with two keys. 3amok CLF nocTtaBnsieTcsi ¢ ABYMS KMOYaMu.

The application is for example when you want to 3amMoK MOXHO MCMNonb30BaTh, HAaNpUMep, Ang

make sure that nobody plugs in (energizing) a HeJoNyLWeHNs1 HECaHKLMOHMPOBAHHOW NoAdaun

motor or other equipment (compare with safety NUTaHWS Ha 3nekTpoaBuraTenb Unu gpyroe

switches for fixed installations). obopyaoBaHue (aHanorm4Ho aBapunHOMy
BbIKMOYATENIO B CTaLMOHAPHbIX
3NEeKTpoyCTaHOBKaXx).

e nepeABUXKHasi 3NIEKTPOYCTaHOBKA o

B nepedsuXHbIX 351€KMPOYCMaHo8Kax C UCMOYHUKOM NUmMaHusi 3riekmposHepauel u
MpUeMHUKaMu 31eKmpuy4ecKoll 3Hepauu, pacrofioXeHHbIMU Ha obujell Memarsnnudyeckol pame
nepedsuUXHO20 MexaHu3ma, U He UMeoWUX MPpUeMHUKO8 MIeKmpuYecKoll dHepauu 8He 31moao
MexaHu3ma, 0ornycKkaemcs NPUMeHsIMb 8 Kadyecmee eOUHCMBEHHOU 3aujumHol Mepsbl
Memariu4ecKyto c8si3b Koprycos obopydosaHus u Helimpanu UCMoYHUKa numaxusi
anekmposaHepaueli ¢ Memarsudeckol pamol neped8uxHO20 MEXaHU3Ma.

[FOCT 12.1.030-81]

ﬂepedeu)KHble AJIeKmpoycmaHO8KU MOcym roJsiy4amspe rnumaHue om cmauuoHapHbIX urnu
aeImMoOHOMHbIX I'Iepean)KHbIX UCIMOYHUKOB8 3J1EKIMPO3HePeUU.

[My3]

e 3rieKTpPOyCTaHOBKa 3a4aHus e building installation
C080KyrnHOCMb 83aUMOC853aHHO20 3/1eKMpPoobopydosaHus, e electrical building
yCcmaHo8/1eHHO20 8 30aHuU U UMerou,eeo coas1acosaHHble installation
Xxapakmepucmuku. e electrical installation of
T.e. COBOKYMHOCMb CUCMeM OC8EWeHUSs, 6eHMUIAYUU, STU¢hmos u building
m.n. — 3mo 3/1eKmMpoycmaHo8Ka 30aHusl. e electrical installation in

building

AnekmpoycmaHoeku 30aHuli 00mKkHbI 6biMb paccyumarbl Ha MOOKTYEHUE K 3fieKkmpuyYeckol
cemu HanpskeHuem 380-220 B, vacmomodu 50 'y ¢ ariyxo3a3emneHHOU Helmparbto.
[FOCT 23274-84]

lpu npumeHeHuu cucmembl TN pekomeHOyemcs 8bIMOMHAMb MO8MOPHOe 3a3emneHue PE- u
PEN-rposo0HuUKkoe Ha eeode 8 asieKmpoycmaHo8KuU 30aHull, a makxe 8 0pyaux 0oCmyrnHbIX
mMecmax.

Cnedyem umems 8 8Udy, YmMO Yacmu4yHOe 8bINoNIHeHUEe KoMrisiekca mpeboeaHull K
asiekmpoycmaHo8kamM 30aHull MOXXem pu8ecmuU K CHUXEHUI YPOBHS 3rieKmpobe3onacHocmu.
3asemrieHue u 3awumHsie Mepbi 6e3ornacHocmu 3J1eKmMmpoycmaHo80kK 30aHuli O0KHbI
8bIMONIHAMbBCS 8 coomeemcmauu ¢ mpebogaHuUsIMU ...

[My3]

A circuit breaker must be included in the electrical B cocTaB aneKkTpoyCcTaHOBKM 34aHUA JOIDKEH
installation of the building. BXOANTb aBTOMATUYECKUI BbIKITIOYATESb.
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In such cases, the consumers must provide their
own earth electrodes and the design of these
become part of the design of the building
installation.

B aTux cnydasx notpebutenm gomKHbI
npefocTaBUTbL CBOU COBCTBEHHbIE 3a3eMnstoLme
3NEKTPOALI, MPOEKT KOTOPbIX AOMKEH ObiTb YacTbO
NpoeKTa aNIeKTPOYCTaHOBKM 34aHUA.

With the intelligent power grids of tomorrow - the
Smart Grids - the electrical building installations
will be facing new challenges.

MosiBreHne NepcrnekTUBHbIX UHTENNEeKTyanbHbIX
anekTpoceTel Smart Grids NocTaBmno HoBble
3afaun nepes anNeKkTpoycTtaHoOBKaMu 34aHUN.

High interference immunity combined with reduced
interference emission acc. to EN 61000-6-4 enable
the use in rough industrial environments as well for
building installations.

Bbicokasi NOMexXoyCcTONYMBOCTb B COMETaAHNN C
YMEHbLUEHHOW B COOTBETCTBMUU C TpeboBaHmuamu EN
61000-6-4 amuccuen aneKTpoOMarHUTHbIX NOMeX
AalT BO3MOXHOCTb MPUMEHSATb AaHHbIE
YCTPOWCTBA B TAXKENbIX YCNOBUAX
NPOn3BOACTBEHHOW Cpeabl 1 B
3NEeKTpoyCTaHOBKaxX 34aHUM.

The share of consumption by buildings, estimated
at 40% in the European Union, demonstrates the
need to develop genuine energy efficiency
processes in both new and old installations.

Hons noTpebneHns anekTposHeprm
3N1eKTPOyCTaHOBKaMM 34aHUM OLEHVBaETCS B
EBponenckom Cotose Ha ypoBHe 40 %. 310
03HayaeT, YTo creayeT npuaasaTh 6onblioe
3HauYeHNe pPasBUTUIO SHEPTrO3DAEKTUBHbIX
TEXHOMOMMI Kak BO BHOBb COOpPYXXaeMblX, TaK U B
CYLLeCTBYIOLUNX IJIEKTPOYCTaHOBKaX.

KNX is the logical development for implementing
traditional and new requirements in electrical
building installations and thus replacing
conventional installation techniques.

KNX npegcrtaensieT coboi norm4yHoe passmtue
TPaAMLMOHHBIX M COBPEMEHHbIX TpeboBaHWN,
npenbsBnsAeMbIX K 3NeKTPOyCcTaHOBKaM 34aHUM,
1 BegyLlee K 3aMeHe OBLENPUHSTLIX TEXHONOTNN
MOHTaxa.

ABB offers consultants, system integrators and
electrical installers a comprehensive product range
with ABB i-bus® KNX, in order to meet the
challenges posed to electrical building
installations both today and in the future.

ABB npeanaraeT KOHCyNnbTaHTam, CUCTEMHbIM
MHTerpaTopam 1 MOHTaXHWKaMm
3NeKTPOOBOPYAOBAHUA CEPUID COBPEMEHHbIX
MU3genun ¢ ncnonb3oBaHnem TexHonornn ABB i-
bus® KNX, oTeBevatoLen nobbim TpeboBaHMAM K
3NeKTpoyCcTaHOBKaM 30aHUM, Kak B HACTOALLEM,
Tak un B bygyliem.

®  3NEKTPOYCTAaHOBKM XUIbIX U OOLECTBEHHbIX 34aHUN °

civil installations
e domestic installations

A domestic installation usually calls for a PVC
insulated and sheathed wiring system.

OneKkTponpoBoaka B aNeKTPOYCTaHOBKaX XUMbIX
M oOLWeCcTBEeHHbIX 34aHUN 00bIYHO BbIMOSHAETCS
kabensamu n nposogamu ¢ NBX n3onauuen B NBX
obonouyke.

Where the installation is to be under the control of
ordinary persons, isolation must be provided by a
double pole device; domestic installations are an
example of this.

B anekTpoycTaHoBKax, ynpaBnsiembiX 00bIYHbIMY
noabMu, OTKITHOYEHNE INEKTPONUTAHNS AOMMKHO
BbINOSTHATBLCS ABYXMOMOCHBIM annapaTom.
MpumMepom Takmx 3NeKTPOYCTaHOBOK SABMSAOTCS
3JIeKTPOYCTAHOBKM XUJbIX U 00LLEeCTBEHHbIX
30aHUMN.
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The power supply units fits into all domestic [aHHble NCTOYHWKN SNEKTPONUTaHUA

installation and distribution panels. npegHasHayeHbl Ans pasMeLleHns B KOMMNIEKTHbIX
YCTPOMCTBaxX pacnpeaeneHns snekTposHeprum
3N1eKTPOYCTAHOBOK XUIbIX N 00LLEeCTBEHHbIX

30aHUN.
The CP-D range of power supply units in MDRC Cepust MOAYNbHBIX UCTOYHMKOB 3NIEKTPONUTaHNS
design (modular DIN rail components) fits into all CP-D c kpenneHnem Ha DIN-penky npegHasHadyeHa
domestic installation and distribution panels. Ans paboThbl B COCTaBe 3NIeKTPOYCTAaHOBOK XUIbIX

1 o6LecTBEHHbIX 34aHWI, a TakkKe AN YCTaHOBKU
B pacnpegenuTtesbHble Wwkadbl.

More and more we also see that fuse switch Bce 6onblue n 6onblue npegoxpaHuTenu-

disconnectors are used in switchboards for BbIKMOYaTENN-PasbeAMHUTENN NPUMEHSIOT B

industry installations, houses and office cocTaBe KOMMJIEKTHbIX YCTPONCTB

buildings. NPOMbILIIIEHHbIX, XXUMbIX U 0PUCHBLIX
3N1eKTPOYCTaHOBOK.

MpumeyaHus

- fuse switch disconnector - npefoxpaHUTENb-BbIKIOYaTENb-Pa3beaUHUTEND

-

- switchboard - kKoMNneKkTHOe YCTPOWCTBO (T. €. LUUT UK wkad)

e 23NEeKTPOYCTaHOBKM afMUHUCTPATUBHbIX e installations of administrative
34aHuUNn buildings

® 3NEeKTPOYCTaHOBKMU OOLLECTBEHHbIX 3A4aHNUN e commercial installations

®  3NIeKTPOYCTAHOBKU KOMMEPYeCKUX 3a4aHuN e installations of commercial building

e tertiary installations
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Stranded
copper conductor

Sheath

)

Cable insulation

FIGURE 6.1

Atwin and earth PVC insulated and sheathed cable

PVC insulated and sheathed cables

Domestic and commercial installations use this
cable, which may be clipped direct to a surface,
sunk in plaster or installed in conduit or trunking.

It is the simplest and least expensive cable.
Figure 6.1 shows a sketch of a twin and earth
cable.

Ka6enu B MNBX nsonsauum u NBX obonouke

[aHHble kabenu NpUMeHSIIOT B
3NEeKTPOYCTaHOBKaX XUJbIX, OOLLECTBEHHbIX U
KOMMepU4eCKNX 3AaHUN. YKasaHHble kabenu
MOXHO NpOKNaabiBaTb HENOCPEACTBEHHO MO
NMOBEPXHOCTU, NOJ WTYKAaTYPKON N B cneumanbHbIX
KaHanax ansi 3anekTpornpoBOaKN.

OT0 cambln NPOCTOM 1 AeLleBbI BUA kabens.

Ha puc. 6.1 nokasaH TpexKunnbHbl Kabenb (2 Xunbl
+xuna semnm).

This circuit breakers can be mounted in all
industrial or tertiary installations.

[aHHble aBTOMaTUYECKME BhIKMOYATENN
npeaHasHayeHbl Anst paboTbl B cOCTaBe
3J1IeKTPOYCTAaHOBOK NPOM3BOACTBEHHLIX U
KOMMepPYeCKMX 30aHUN.

In commercial installations, the extensive use of
IT (electronic power supplies) and “low
consumption” lamps will require special calculation
methods.

B anekTpoycTaHOBKax o6LeCTBeHHbIX 34aHUN,
XapakTepusyrLLnxca Hanuymem 60nbLIoro
KONMMYeCTBa BbIYNCITUTENBHOM TEXHUKK (Takoe
obopyaoBaHue MeeT BCTPOEHHbIE UMMYIbCHbIE
WCTOYHWKN NUTAHUA) N «3HeprocoeperaroLmnx»
namn, HeobxoanMOo NPUMEHSTb CneunanbHble
MeToAbl pacyeTa.

LEGRAND, worldwide leader in manufacturing
electrical equipment, offers a wide range of
solutions for the tertiary sector.

MpumeyaHue.

LEGRAND, mupoBow nuaep no Npon3BoaCTBY
3anekTpoobopyaoBaHus, npeanaraeT LWNPOKUA
BbIOOp peLLeHnii AN aNeKTPOyCTaHOBOK
KOMMEPYECKNX 3aaHUN.

A KakK ellle MOXHO 00beanHUTL B OOHOM NpeanoxeHun electrical equipment (anektpoobopynoBaHue) u
tertiary sector (KOMMep4YeCKUin CEKTOP, T. €. CEKTOpP TOProBNn 1 ycnyr)?

The load levels listed above are adequate for all
normal residential consumers, and will be sufficient
for the installations of many administrative,
commercial and similar buildings.

YKasaHHble BbllLlEe Harpy3ku COOTBETCTBYIOT
0ObIYHBIM OLITOBBIM Harpy3kam u SBMSATCS
[OCTaTOYHbIMU OIS 9NIEKTPOYCTAaHOBOK MHOIMX
aAMMHUCTPATUBHBbIX, KOMMEPYECKUX 1
aHanoru4HbIX 34aHUNA.

e  3NIEKTPOYCTaHOBKU KOMMEPYECKUX U
NPOU3BOACTBEHHbIX 30aHUN

e tertiary and industrial installations
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e  3reKTpOoyCTaHOBKa KBapTUPbI

BnekmpoycmaHoeKka Keapmupbl — Yacmb 371IEKMPOYCMaHo8KU
30aHusi, pacrionoxeHHasl 8 keapmupe, hyHKULUOHUPYyem
He3asuCUMO Om 37IEKMPOYCMaHOB0K Opyaux Keapmup.
lMpedcmaesnsem coboli CO8OKYNMHOCMb 83aUMOC8SA3aHHO20
371eKMpPoobopydosaHusi, ycmaHO8/1€HHO20 8 Keapmupe.
BnekmpoycmaHo8Ky Keapmupb! MOOKTHYaKM K 3MaXHOMY

pacnpedenumesnsHoOMy WUMKY.

AnekmpoycmaHosKka K8apmupbl MOxem bbimb 00HOa3HoU unu

mpéxgbasHol 371eKMpPOycmaHO8KoL.

3NIeKTpPOoyCTaHOBKa NiaBaTeribHOro 6accemHa

installation for swimming-
pools

e 3reKTpoyCcTaHOBKa 60NbHULbI

hospital application
hospital’s electrical
installation

Life monitoring equipment must continue to operate
in a power failure standby electrical supplies are,
therefore, often an important part of a hospital’s
electrical installations.

O6opynoBaHue A4nst MOHUTOPUHIA XXU3HEHHbIX
PYHKLMI OpraHn3Ma YenoBeka Npu HapyLeHuu
CeTeBOro NUTaHNs JOSMKHO NpogonkaTte paboTarts,
NMO3TOMY CUCTEMbI PE3EPBHOMO 3MEKTPONUTaHNA
ABMSAOTCA BaXHOW YacCTblO 3N1€KTPOYCTaHOBOK
6onbHUL,.

The electrical supply in this country is very reliable
and secure. However, as with all systems there are
occasional interruptions, which for some
installations would be dangerous as well as
inconvenient.

Hospitals, air-traffic control and the petrochemical
industry are just a few installations that could not
tolerate an interruption to the mains supply, so a
standby system needs to be available.

OnekTpocHabXeHne B 3TON CTpaHe sIBNsieTCs
OYeHb HageXHbIM U 6esonacHbiM. Tem He MeHee,
Kak 1 B Mobbix cuctemax, MHorga crnyyatwTcs
nepepbIBbl 3NEKTPOCHABXEHUS, KOTOpPbIE AN
HEKOTOPbIX 3NEKTPOYCTAHOBOK BbI3bIBAOT
3aTpygHeHWe aKkcnnyaTaumu Unu siBnsitoTCs
OnacHbIMM.

BonbHUUbI, CUCTEMBI YNpaBReHns BO3AYLLIHbIM
TpaHCNopTOM, HedTEXMMUYECKAs
NPOMBILLNEHHOCTb — BOT HECKOSBbKO NMPUMEpPOB
3MEeKTPOYCTaHOBOK, HeoNycKatoLWmMX nepepbisa
CETEBOro 3NEKTPONUTAHUS, NMO3ITOMY Takue
SMEKTPOYCTaHOBKMN AOMKHbl ObITb OCHALLEHbI
CMUCTEMaMM PE3EpPBHOTO SNEKTPONUTAHMS.

3MEeKTPOYyCTaHOBKa LIaXThl

e installation in mine

AJIeKTPpOoyCTaHOBKa CUCTEeMblI

BOAOCHabXeHun

e water installation
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In water installations, harmonics are mainly
generated by Variable Speed Drives, Ozone
generators and UV lamps, which should all be
carefully managed.

lMpumMeHeHne B aneKTpoycTaHOBKaX CUCTEM
BOAOCHabXXeHUsA NpMBOOOB C perynupyemMon
YaCTOTOW BpaLLEHNsi, reHepaTopoB 030Ha 1N Y-
namn NpUBOAMT K 3arpsi3HEHNIO ANEKTPOCeTH
rapMOHUYECKMMN COCTaBNASOLLNMU, KOTOPbIE HY>KHO
TWaTenbHO OTUNLTPOBLIBATD.

MpumeyaHue
VIcxoaHbIn OKYMEHT HaxoamTcs 34€eChb.

For further applications, such as for example
installations in mines, the narrowness of the
available spaces amplifies enormously the problem
of the arrangement of the run and of the positioning
of the conductors in relation to air/suction ducts and
air conditioning.

KommeHTapun
installations in mines — B aNeKTpoycTaHOBKaXx LUaxT

lM0dpobHbili pa3bop owubok npueedeH 8 8UAEOPOIIUKE.

B onpepgeneHHbIX cnyyasx, Hanpumep, npm
BbINOMHEHNN 3NEKTPOMOHTaXHbIX paboT B
ANEeKTPOoyCTaHOBKaX LWaXxXT, CEPbe3HOM Npobnemon
SIBNSAETCS OrpaHMYEHHOCTb MOHTaXHOro
NPOCTPaHCTBA, YTO 3aTPyAHSIET NpoKnaaky kabenen
N UX KpenmneHue, Kak NpaBuso, B TEX e MecTax,
YTO M BO34YXOBOAbl MPUTOYHON U BbITSXXHOWN
BEHTUMALMK, a TAKKE BO3AYyXOBOAbl CUCTEMbI
KOHAMLIMOHMPOBAHMSA BO34yXa.

MHorue YHaCTHUKHN Be6V|Hapa, cnenysa 3a NCXOOHbIM TEKCTOM, NepeBesi HenpaBUIbHO!

Npn NCNOJIb30BaHNM ANEKTPOYCTAHOBOK B LLaxTax

narrowness of the available spaces — orpaHM4eHHOCTb MOHTaXXHOIO NPOCTPaHCTBA
MHorune y4acTHuku BebrHapa caenanu HernpasBunbHbI NepeBoA:

e  y30CTb NPOCTPAaHCTBA,
[ ]
[ ]

in relation to air/suction ducts and air conditioning

HeBOonNbLLOW pa3Mep MOHTaXXHOW NnoLiaau,
orpaHvyeHHas W1puHa pacrnonaraeMoro npocTpaHCTBa.

3710 npuMmep HEBHATHO U3JTOXEHHOIo0 NCXOOHOIo TekcTa. Ecnu nepesoanTb O6nn3Kko K TEeKCTYy, TO
nony4yaeTtca: "8 OmHoWeHuuU 603ayLUHbIX u ecachkisarowjux eosdyxoeo@oe, a makxe

KOHOUUUOHUpo8aHusi 8030yxa".

Ho BcachkliBatoLmii Bo3ayxoBog (suction duct) — aTo Begb TOXe BO34YLUHBIN BO34YyX0Bog, (air duct).
Kpome Toro, ¢pasa air conditioning, BepoTHO, 03Ha4YaeT BO3AyXOBO CUCTEMBI

KOHOMUMOHNPOBaHUA BO34yXa.

MpuBecTun 3Ty dpasbl K HOpManbHOMY BUAY MOXHO crnegyowmnm obpasom: "803dyx0800b! MpUMOoYHOU U
8bIMSHKHOU 8€HMUAYUU, & makxe 8030yx0800bI cucmeMbl KOHOUUUOHUPOBaHUs 8030yxa".

L] npoMblillNneHHas INeKTpoyCcTaHOBKa

industrial application
industrial electrical installation
industrial environment
industrial installation

The new models are particularly well suited for use
in data centers where a reliable and reasonably
priced power protection solution is required, as well
as in industrial applications.

HoBble Mogenv ocobeHHO XOPOLLO NOAXOAAT ANs
NCNONb30BaHUA B LeHTpax 06paboTkn JaHHBbIX,
MOCKOJIbKY MO3BOMSIOT peanu3oBaTbh HaOeXHY
3aLUMTY SMNEKTPONUTAHUS NO pa3yMHOMN LieHe, a
TakKe A58 NPOMbILLIEHHbIX 3MEKTPOYCTAHOBOK.
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With industrial and building applications, there
is often a need for dependable and affordable
power protection solutions with high power ratings.

MpOMBbILLNEHHBIE U CTPOUTESTbHbIE
3MEeKTPOYCTaHOBKM YacTo TPeBYT HaAEXHbIX U
HEeLOopPOrnx peLLeHnit no 3aLmTe CUCTeMm
3MEeKTPONUTaHNS BbICOKOW MOLLHOCTH.

3NIeKTPOyCTaHOBKa MOPCKOW nnaTtgopmMbl

offshore installation

e ObiTOBas ANIeKTpoyCcTaHOBKa

domestic electrical
installation
household electrical
installation

3/1IeKMpPoyCcmaHoO8KU.

OblTOBasi U aHaNIOrMYHaA 3NeKTPoyCcCTaHOBKa
lMod aHanoau4HoU 0b6bIYHO nodpa3ymesarom OhUCHbIE

household and similar
electrical installation

.
[OOCTaTOYHbIX TEXHUYECKNX 3HAHUN

AJIeKTPOyCTaHOBKU, AOCTYMNHbIe nNMuam, He UMer LM

installations accessible to
persons who do not have
adequate technical
knowledge

Total protections prevent persons from both
unintentionally as well as intentionally touching of
live parts and are measures usually taken in the
case of installations accessible to persons who
do not have adequate technical knowledge
(ordinary persons).

MonHas 3awmTa NpegoTBpalLaeT Kak cnyvyanHoe,
TaK U NpeiHamMmepeHHOE NPUKOCHOBEHME YernoBeka K
TOKOBEOYLLMM HacTsiM U 06bIYHO BbINOMHAETCSA B
3NeKTpoycTaHOBKaX, AOCTYMHbIX NuuaM, He
MMeloLMM A0CTAaTOYHbIX TEXHU4ECKUX 3HAHUM
(BocTynHbIX HEOBYy4YeHHOMY nepcoHany).

® 3NEeKTPOYyCTaHOBKMU NoTpedbutenemn

customers’ electrical
installations

TepMUHbI, MpUMeHsieMbie 8 npasusiax mexHu4eckol 3Kcrayamayuu 3J1IeKmpoycmaHo80K

nompe6bumened, u ux ornpedesieHus.

ABB offers a wide range of products that contribute
to the comfort, security, reliability and energy
efficiency of customers’ electrical installations.

ABbB npeanaraet wmpokun BoiGoOp U3genun,
obecneuunBatoLmx komdopT, 6e30MacHOCTb,
HaEXHOCTb U 9KOHOMUYHOCTb 3NEKTPOYCTaHOBOK
noTpeburtenen.

(] HU3KOBOJIbTHAA 3JIEKTPOYCTAaHOBKaA

ANIeKTpoyCcTaHOBKa HU3KOro Hanpsi>keHus

L.V. electrical installation
low-voltage application
low voltage electrical
installation

low voltage field

The new range of MCCBs is one of a series of
Legrand solutions for providing improved protection
and control of all your low voltage installations.

HoBble aBTOMaTUYeckue BbIKMOYaTENV B NIMTOM
Kopryce - 3TO OAHO U3 peLLeHwuii Legrand,
oGecneuvBaroLLee yny4ylleHHYo 3aLmTy 1
pacluMpeHHoe ynpasreHue nodbiMu
HU3KOBOJIbTHLIMMW 3M1EKTPOYCTaHOBKaMMU.
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In the low voltage field, direct current is used for
different applications, which, in the following pages,
have been divided into four macrofamilies
including:

- conversion into other forms of electrical energy
(photovoltaic plants, above all where accumulator
batteries are used);

- electric traction (tram-lines, underground railways,
etc.);

- supply of emergency or auxiliary services;

- particular industrial installations (electrolytic
processes, etc.)

MOoHO BblAENWTbL YeTblipe 06racTu NpMMeHeHns
NMOCTOSIHHOIO TOKA B HU3KOBOJbTHbIX
3NeKTpoyCcTaHOBKaX:

- Nnpeobpa3oBaHne pasnuyHbIX BUAOB 3HEPTUN B
aMneKTprYecKyto ((poTO3NEKTPUYECKNE YCTAHOBKN C
aKKyMynsaTopHbiMu 6aTtapesamn);

- 3HeprocHabxeHne TpaHcnopTa Ha ANEeKTPUHECKON
Tsre (Tpameau, MeTpo u T.4.)

- ANeKTponMTaHne aBapuUHbIX UNn
BCMoOMOraTeribHbIX Cryxo;

- crneumanbHble MPOMBILLEHHbIE YCTAHOBKM
(HanpuMep, ¢ UCNONb30BaHWEM IMEKTPONTUTUYECKMX
NpoLIeCCOB U T. M.).

To integrate the moulded-case and air circuit-
breakers equipped with electronic releases into a
correct installation management, ABB SACE
supplies SD-View 2000, a “ready to use” system
consisting of a software which, when installed in a
personal computer with standard configuration,
allows the full control on the low voltage electrical
installation.

[nsa nHTerpmpoBaHMs aBTOMaTUYECKNX
BbIKNOYaTenen B IMTOM KOpryce 1 BO34YLLUHbIX
aBTOMaTUYeCKUX BblKoYaTenen ¢ 3NeKTPOHHbIM
pacuenutenemM B CUCTEMY KOHTPOMS U ynpasneHus
anektpoyctaHoBkon ABB SACE nocraenset
«rOTOBYHO K MCMONb30BaHMO» cuctemy SD-View
2000, npeacTaBnstowyo cobon nporpammMmHoe
obecneyeHne, KOTOPOE NOCMe YyCTaHOBKU Ha
nepcoHarnbHbIN KOMMbIOTEP CTaHAapPTHON
KOHpurypauum obecneymBaeT NOSHbIA KOHTPOSb
HU3KOBOJIbTHOWN 3J71EKTPOYCTaHOBKM.

. BbICOKOBOJIbTHasA 3J1IEKTPOYCTAaHOBKa

high-voltage installation

AJIeKTPOyCTaHOBKA BbICOKOro HanpsixeHus

ANIeKTPpOoyCTaHOBKa CBEPXBbICOKOro Hanpsi>xkeHus

electric installations of
super high voltage

The dosemeter that is proposed allows to increase
the accuracy of permissible dose of electric field's
influence, also allows to evaluate the level of safety
and to improve the working conditions during the
work at electric installations of super high
voltage.

[ aHHbIN O3MMETP NO3BONSET NOBLICUTb TOYHOCTb
KOHTPOMS AOMYCTUMOW 403bl SMEKTPUYECKOrO Noss,
OLEHUTb YPOBEHb GE30MACHOCTM U YNyYLInTb
ycrnoBusi Tpyda npu paboTe B aNeKTPoyCcTaHOBKaXx
CBEpPXBbICOKOro HanpshkeHUs.

e JJIeKTpoyCTaHOBKa nepemMeHHOro Toka

e alternating current electrical
installation

e installation for a.c. voltage
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e JJIeKTpoyCTaHOBKa NOCTOAHHOIO TOKa

e DC electrical installation

MpumeyaHue

VicxoaHbIn OKYMEHT HaxoamTcH 34€eChb.

The main installations at 1000Vd.c. are used for
traction, mines, road tunnels, railway applications
and industrial applications in general. The use of
this high voltage value finds an application in those
plants where it is necessary to have distribution
lines longer than normal LV lines or in those
applications requiring big power. In those
circumstances, to keep the rated and the short-
circuit currents reduced, it is necessary to increase
the rated voltage of the plant.

Thus, it is possible to use conductors with smaller
cross sectional areas both in the switchboards as
well as in the distribution lines with a consequent
reduction in the initial investment costs and in the
running costs due to the decrease in the power
losses caused by the joule effect.

Another advantage is represented by the saving of
the space taken up by the cable runs thanks to the
reduction in their cross sectional area.

AnekTpoycTtaHoBKU HanpsbkeHnem 1000 B nocr.
TOKa MCMNOMb3YyTCs B OCHOBHOM AN
ANEKTPUYECKON TAM B LLIAXTaX, B aBTOMOOUITbHbIX
TYHHENSIX, Ha XXene3HO4OPOXXHOM TpaHcnopTe 1 B
HEKOTOPbIX APYIMX OTpachsiX MPOMbILLNIEHHOCTH.
OneKTPpOoyCTaHOBKU C TAaKMM BbICOKUM 3HA4YEHMEM
HanpsPKEHMS UCNONb3YTCA B TEX Cny4vasix, korga
Heob6Xxo4MMO NUTaTh Harpy3ky Yepes AnvHHbIe
NMHUA U KOTAA HY>KHO NUTaTb Harpy3ky 6onbLuom
MOLLIHOCTU. B ykasaHHbIX criydasx HebonbLuon
HOMUHanbHbIA TOK 1 HEOONbLLME TOKM KOPOTKOIo
3aMblKaHUsi MOXXHO 0DecneyvnTb TOMbKOo, ecnu
YBENUYNTb HOMUHAIbHOE HanpshkeHne
3NEKTPOYCTAHOBKM.

B pe3ynbTarte, CTaHOBUTCHA BO3MOXHbIM
Mcnonb3oBaTb NPOBOAHMKNA MEHBLLEIO CEYEHMS KaK
B HKY, Tak n B pacnpegenuTenbHbiX NMHUAX, YTO
No3BONSET COKPATUTb HaYarnbHble UHBECTULINN, a
3a CYET CHWXKEHNsI NOTEPb MOLLHOCTH,
00yCcnoBneHHbIX TENOBLIM AENCTBMEM TOKA — U
aKCMnMnyaTaunoHHbIE pacxofbl.

JononHMUTENbHBIM NPEUMYLLLECTBOM MPUMEHEHUS
kabenen MeHbLLIEro cedeHns ABnsaeTcs
YMeHbLUEHNE NPOCTPAHCTBA, 3aHMMaeMOoro
KabenbHON NPOBOAKOW.

A good example of innovative thinking in the power
technologies area is a new dry capacitor we have
developed for HYDC applications that can store
twice the energy in half the space a fluid-
impregnated unit needs!

Apknm NprMepom HOBaTOPCKOrO MbILLIEHUS B
obnacTun aHepreTM4ecKkmMx TEXHOMNOTUIN MOXeT
CNY>XUTb HOBbIW CYXOMN KOHAEeHcaTop,
pa3paboTaHHbIN HaMW ANs NPUMEHEHNS B
BbICOKOBOSbTHbIX YCTAaHOBKaxX NMOCTOSIHHOIO TOKa.
Takomn koHOeHcaTop cnocobeH 3anacaTtb BABOE
BonbLuee KONMYECTBO SHEPTUU, NMes NMpU ITOM
BABOE MEHbLUUA 00 bEM OTHOCUTENBHO
KOHAEHCaTopOB C NPOMUTaHHbIM AN3NEKTPUKOM!

e aBTOMaTU3MpPOBaHHasA INIEKTPOYCTaHOBKa o

automated plant

L] p,eﬁcTBylomaﬂ ANIeKTpoyCTaHOBKa

AnekmpoycmaHosKka usnu ee Yyacmb, Komopasi Haxodumcsi rod °
HanpsikeHUeMm fubo Ha KOmopyr HanpsiKeHUue Moxem 6bimb o

e current electrical installation
current plant
existing installation

rnodaHo eKrto4YeHuUem KOMMYymaUyuOHHbIX aririapaimaos.

Although it is generally acknowledged that
substantial energy savings are possible in most
existing installations, the process of achieving
these savings is more complex than it may seem.

BbITyeT Becbma pacnpocTpaHeHHOEe MHEHME, YTO B
OonNbLWNHCTBE AeMCTBYHOLWMX INEKTPOYCTAaHOBOK
MOXHO CYLLIECTBEHHO 3KOHOMUTb 3MEKTPOIHEPIMIO.
OpHako npouecc peanusaumm Takon 3KOHOMUK
ABnsieTca bonee CNoXHONM 3agayen, 4Hem 3T0 MOXET
nokasarbCsi.
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This is usually the role of the power analysis prior
to a project, but in the case of an existing
installation, it is the measurement that will provide
information on this exact share.

AHanua notpebnaemon aneKkTposHeprum, aTo
obsa3aTenbHbIN 3Tan, BbINOMAHAEMbIA 4O Havana
npoekTupoBaHus. Ho B gaHHOM cry4ae peydb naet
0 AeNCTBYHOLEN INEeKTPOYCTaHOBKE, M TONbKO
n3MepeHnsa MoryT aatb TOUHY MHGOPMaLMIO O
pacnpegerneHnn notTpebneHns anekTpo3Heprm
MexXay oTAenbHbIMU rpynnamu notpedurtenen.

e MoAepHU3UpyeMasl ANIeKTPOyCTaHOBKaA

e renovated installation

e  3MIEKTPOYCTaHOBKA C BbICOKMM YPOBHEM 3arpsisHeHUs o

rapMmoHuKkamum

installations with a high
level of harmonic pollution

For installations with a high level of harmonic
pollution, the user may be confronted with two
requirements: compensating for reactive energy
and protecting the capacitors.

B anekTpoycTaHOBKaXxX C BbICOKMM YPOBHEM
3arpsisHeHUsA rapMOHUKaMM NoTpebuTenb AOMmKeH
BbINOMHUTL ABa TpeGoBaHNsA: KOMMNeHCMPoBaTb
PEaKTVUBHYIO SHEPTUIO W 3aLLMTUTb KOHAEHCATOPbI.

e  MOLHAs 3MEKTPOYCTaHOBKa

e powerful installation

The Legrand DMX circuit breakers are used to
protect the most powerful installations.

ABTOMaTn4yeckue Bbikntodatenu Legrand DMX
npegHasHaYeHbl Ans 3awmnTbl MOLWHbIX
3NEeKTPOYCTAHOBOK.

e HeGonbluasi ANeKTPOyCcTaHOBKa

e small installation

On small installations, measurement devices can
be simple (index meters) and readings can be
taken manually, but as soon as the size or number
of consumption points increase, full energy
management systems combining measurement
and management are more suitable.

B HeGoNbLUIMX 3NEKTPOYyCTaHOBKaX MOryT
NMPUMEHSITLCS NPOCThIE N3MepUTENbHbIE NPMBOoPbI
(co cTpenoyHbiM MHAUKaTOpOoM). CUMTbIBAHME B
3TOM Crly4yae MOXEeT BbINOMHATLCS BPYYHYto. Ho ¢
pPOCTOM pa3MepOoB 3NEKTPOYCTAHOBKM UM Yncna
ToYek NoTpebreHns anekTpoaHeprm Hanbonee
noaxoAsALLMMMN CTAHOBATCA CUCTEMBbI NMOJTHOTO
MeHe)XMeHTa 3NeKTPO3Heprun, coveTaroLime B
ceGe U3MepeHnNst U MEHEKMEHT.

e COBpeMeHHas JJIeKTpoyCTaHOBKa

e modern electrical installation
e modern electrical installation system

Energy saving potential using modern electrical
installation

Bo3amoxHOCTU aHeprocbepexeHuns 3a cueT
MCMOMNb30BaHNA COBPEMEHHbIX
3NeKTPOYCTaHOBOK.

The utilizable literature sources clearly indicate
significant potential for optimization regarding
reduction of the energy consumption by the use of
modern electrical installation systems.

Pasnu4yHblie NCTOYHMKN nHOpMaLMK HarnsagHo
OEMOHCTPUPYIOT Hannyme CyLecTBEHHbIX
BO3MOXXHOCTEN ANs CHWKEHUSA aHepronoTpebneHuns
3a CcYeT UCMNOoMb30BaHUS COBPEMEHHbIX
3NEeKTPOYyCTaHOBOK.
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UHTenneKkTyanbHad 3NMeKTpoyCcTaHOBKa

e intelligent electrical installation technology

Intelligent electrical installation technology
makes living safer, life easier and the use of energy
more efficient.

I'IpmmeHeHme UHTeNnNneKkTyanbHbIX
3/1IeKTPOYCTAHOBOK J€efaeT Hally XXW3Hb NpoLLe,
©6e3onacHee 1 nosbIwaeT 3PPEKTUBHOCTb
noTpebneHnst aNeKTPoO3HEPTUM.

3N1IeKTPOCHabXeHunA

ANIeKTPOyCTaHOBKA, KPpUTUYHaA K HAAeXHOCTHU

e sensitive installation

In some sensitive installations (for example, data
centers) it may be necessary go as far as
completely duplicating the sources and power
distribution circuits.

B HeKOTOpPbIX 3aNeKTPoycTaHOBKax, KOUTUUHbIX K
HaAeXHOCTU 3NEKTPOCHabXeHus (Hanpuvep, B
LeHTpax 0bpaboTkn JaHHbIX), NPUXOAUTCS UOTU
Jaxe Ha TO, 4Tobbl Ay6NMPOBaTb NCTOYHUKN
NUTaHNS U NMNHWW pacnpegeneHns aNeKTpodHepruu.

Such plants, which cannot tolerate a power
failure caused, for example, by a loss of energy,
need a ready-to-use supply source, which, even if
limited in time, can be however able to cover the
times necessary for the starting of an emergency
generating set.

In these installations, energy interruptions cannot
be permitted; therefore, it is necessary to insert in
the plant systems able to store energy during the
presence of supply and to give it back immediately
when energy fails.

B anekTpoycTaHOBKax, KPUTUYHbIX K
HapyLeHUIO CeTEBOro NUTaHUs, NPUMEHSIOT
OONOMHUTENbHBIV UCTOYHUK, KOTOPBIA MOXET
obecneunTb anNeKTponuTaHne Harpy3ku 4o MOMeEHTa
NOAKITOYEHNS aBapuIHOM reHepaTopHOM
YCTaHOBKM.

MepepbIB anekTponuTaHns Takux
3MEKTPOYCTAaHOBOK He gonyckaeTcs. MNoaTtomy nx
OCHAaLLaT cucTeMamm, KOTopble CNOCOBHbI
HaKanmMBaTb U COXPaHATb ANEKTPOIHEPIMIO Npu
paboTe OT ceTu 1 oTAaBaTb ee cpasy Xe npu
BO3HWKHOBEHWW NepepbIBa 3NEKTPONUTaHNS.

® OTBeTCTBEeHHas INeKTpoyCcTaHOBKa

3MeKTPoyCcTaHOBKa OTBETCTBEHHOro noTpebuTtens

critical application
demanding application
essential electrical
installation

high criticality site
highly critical site
important installation

Select Tough & Safe products for best performance
in demanding and heavy-duty applications.

MpumeyaHune

M3genua Tough & Safe npegHasHadeHbl 4ns
NPYMEHEHVS B 3NIEKTPOYyCTaHOBKaX
OTBETCTBEHHbIX NOTPEOUTENEN C TSXKENbIMU
YCNOBUSMW 3KCNITyaTaunm.

Ecnu nepeBogmnTb 6GnM3KO K TEKCTY, TO MOfy4YaeTcsi cneayoLlee:
Bbibepume npodykmsbi Tough & Safe 0na Haunydwel pabombi ((hyHKUUOHUPOBAHUS) 8
mpebosamersibHbIX U C MsXKeSbIMU yCI08USIMU SKCITyamauyuu npuMeHeHUsIX.

Since the busbars are so easy to inspect, it is also
an ideal choice for critical applications where
preventative assessment needs to be carried out
regularly.

lMockonbKy COOpHbIE LUMHBI MOXHO JIErko
ocmaTpuBaTb, OHM TakKe SIBMAKTCA naeanbHbIM
peLlueHneM Ansi OTBETCTBEHHbIX
3JIeKTPOYCTAHOBOK, TPEOYIOLLNX BbINOSTHEHUSI
perynsipHbiX MPOBEPOK.
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Plug-in device makes it possible to extract and/or KOHCTPYKUUSA BTbIYHbLIX aBTOMATUYECKUX

rapidly replace the circuit breaker without having to  BeikniouaTenein obecneunBaeT nx OLICTPYIO 3aMeHY,

touch connections for important installations. T. €. MO3BOMSIET CHMMATb U BO3BpaLLaTb MX Ha CBOE
mecTo, 6e3 oTCoeAMHEHUS NPOBOAHWNKOB, YTO O4EHb
Ba>XHO B OTBETCTBEHHbIX 3IEKTPOYCTaHOBKaXx.

e HemnpepbIBHOCTb NUTAHUA 3JNIEKTPOYCTAHOBKMU e continuity of supply of
electrical installation

The possibility to work on live switchboards in Bo3MoXHOCTb 6e30MacHO BbINOMHATL paboThl B
complete safety increases the continuity of HKY 6e3 oTkntoyeHns nutaHus obecneynsaeT
supply of your electrical installations. HENpPepbIBHOCTb NUTAHUS 3N1EKTPOYCTAHOBKM.
MpumeyaHue

MICXOOHbIN JOKYMEHT HaxoamMTCs 34€eCh.
MoapobHbIN pa3bop ownbok NpuBedeH B BUOEOPOSIMKE.

KommeHTapum
1. TepwmwuH switchboard HekoTopble y4acTHMKM BeBrHapa nepesenu, Kak:

e pacripedenumernbHbIlU wWum,

e pacripedycmpolicmeo

Ecnu nocmoTpeTb NCXOOHbIN OKYMEHT, TO MOXHO YBMAETb, YTO OH Ha3blBaeTCA

More than just OK

T. e. peyb MOET O HM3KOBOSBTHBLIX KOMMMEKTHbIX ycTporcTBax (HKY) (Low voltage switchboard) gns
pacnpegeneHus anekTpoaHeprum (electrical distribution) n ynpaBneHus anektpogsuratensamm (motor
control).

[nsa Taknx yCTPOWCTB pacnpeaeneHns af1eKTPO3Heprm 1 ynpaBneHnst Harpyskamm cyLecTyeT
yAOOHbIV 0606 Latowmii TEpMYH — HU3KOBONbTHOE KoMmnnekTHoe ycTponcteo (HKY). Takum
obpa3om npaBurbHbIN NepeBo TepMmuHa switchboard — HKY

CwMbICn 3TOro NpeAnoXeHUs 3aknioyaeTcs B CrieaytoLem.

B panHbix HKY annapaTtypa pacnpeaeneHunst anekTposHeprumn 1 ynpasneHus anekTpoasuratensmu
pa3smelleHa B BblABWXKHbIX 6riokax.
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Ecnu BbIngeT 13 CcTpos annapaTtypa B Kakom-TO BIioKke, TO MOXHO, He CHUMasi HarnpsiXeHue co
ecezo HKY, nsenedb HeucnpaeHbI 610K N OTPEMOHTMPOBATbL UNKN 3aMeHuTb ero. NMpu aTom Bce
ocTanbHble 6rokn, a, crnegoBaTeNbHO, Y BCe OCTanbHblEe YacTU 3NIEKTPOYCTAHOBKM NMPOAOIDKAOT
paboTaTb. MNMoaTomy Takasi KOHCTpyKuus HKY noBbilwaeT HENpepbIBHOCTL NMUTaHUS

3MNEKTPOYCTaHOBKM.
e JJIeKTPOYyCTaHOBKa C ANMUHHLIMU INHUAMU e installations with particular
(pacnpepeneHusi aNeKTPO3Heprum) requirements of length
Besides, with a voltage of 1000V, it is possible to Kpome Toro, HanpsikeHne 1000 B nossonsieT
reduce the percentage voltage drop, thus obtaining  ymMeHbLWWTb OTHOCUTENBHOE NAfEHNE HaMpPSXKEHWS,
longer distribution lines; that is the reason why YTO JaeT BO3MOXHOCTb UCMONb3oBaTh bonee
such voltage is used in installations with ONWHHbBIE NYHUKM pacnpefeneHns aneKTpoaHeprn.
particular requirements of length. BoT noyemy Takoe HanpsikeHue npuMeHsieTcs B

ANIeKTpoyCcTaHOBKax C AJIMHHbIMU JIMHUAMU
pacnpegeneHus aneKTPo3Hepruum.
MoapobHeIn pasbop ownbok npuBeaeH B BUOEOPOSMKE.

CMbICn 3TOro NpeanoXeHus:
1. Heobxogumo nepenatb 3NEKTPUYECKYIO MOLLHOCTb MO pacnpenenuTenbHbiM NNHUSAM OT
WCTOYHMKA NMUTaHWS, HanpuMep, pacnpeaenuTenbHOro WuTa K Harpyske.
2. 3nekTpuyeckas MOLHOCTb — 3TO NPOM3BEAEHNE HAMNPsHKEHNS Ha ToK (P=U*I)
3. Tlpu ogHowm n Ton e nepegaBaeMom No JIMHUN MOLLHOCTH:
yem Bonblue caenatb HanpshkeHue (U), Tem meHbLwe 6ygeT Tok (1).
Hanpumep, ecnu Hago nepegaBaTb MowHocTb 100 BT 1 ncnonbsoBaTb HanpsxkeHue 100 B, To
Tok 6ynet paseH 1 A (100 B * 1 A =100 Br).
Ecnu xe ncnone3osatb HanpsbkeHne 1000 B, To gna nepegaym mowHoctn 100 BT noHagobuTca
TOK, paBHbIvi Bcero 0,1 A (1000 B * 0,1 A =100 BT).
4. TlageHue HanpsbkeHWs B NMUHMKU NPONOPLMOHanbHO ToKy (AU=R * [)
MockonbKy aneKkTpu4eckoe ConpoTMBIIEHME JINHUN OCTAETCA HEM3MEHHbIM, TO B
paccMmaTpvBaemMoM nNpumMepe nageHne HanpshkeHnst ymeHbwntca B 10 pas.
Moatomy, ecnn onsa pacnpegeneHns aNeKTPo3Heprum Heo6XxoAMMbI AMNVHHBIE FIMHUW, HaNnpumep, B
ONVHHOM Uexe, TO Nnydlle NPUMEHSITb Nepeaady 3reKTpo3Heprun Ha 6oree BbICOKOM HanpshkeHun. 3T1o
MO3BONUT CHU3UTb NafeHUe HanpsKeHUd, T. €. NO3BONUT pacnpenensTb AMEeKTPOIHEPIUO NO ANUHHBIM
NVHWAM C JOMYCTUMbIM NageHNEM HanpsHKeHUs.
OwnbKku yyacTHMKOB BeGuHapa npu nepeBsoge
Voltage drop — 3T0 NnageHne HanpshKeHwusl.
lNadeHue HanpsiXeHUs1 — yMeHblWeHUe HarnpsixxeHus1 80011k MPo8oOHUKa, M0 KOmopoMy medem
anekmpu4eckuli MoK, 0bycrioe/ieHHoe mem, 4mo rnpo8odHuUK obradaem 371eKMPUHECKUM
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coripomusrieHuem.

Mo 3akoHy Oma Ha y4acmke nposodHuUKa, obradarowem conpomusneHuem R, mok | cozdaem

nadeHue HanpskeHUss AU=R * |.

o T'OCTy makcumarnbHoe nadeHue HarnpsikeHUs1 Mexoy moykol egoda 351eKmposHepauU 8
371eKmMpoycmaHo8Ky U anekmpoobopydosaHuem G0mMKHO cocmaensimb 4 %
MHoruve y4yacTHukM BeGMHapa HenpaBuUNbLHO NepeBenu 3TOT TEPMUH B 4aHHOM KOHTEKCTe:

e nepenaj HanpsikeHus
e roTepsi HaNpPsKeHUs

TepMVIH «noTepsA HanpsAXeHnAa» 00bIYHO yr|0Tpe6nm0T He And onncaHna cCucTtemMm
pacnpeneneHna anekTponntTaHna, a and cuctem SJ'IeKTpOCHa6)KeHI/IF|.

L] Brageney 3J1eKTPOyCTaHOBKU

e owner of the installation

The owner of the installation must analyze and
assess the area in which the explosive gas/dust
mixture may occur, and if necessary must divide it
into zones.

Bnapgeney 3neKTPoOycTaHOBKM 06a3aH
npoaHanuanpoBaTb U OLEHUTb OMacHbIe 30HbI, B
KOTOPbIX BO3MOXHO BO3HUKHOBEHMWE
B3PbIBOOMNACHON CMEeCH rasa unu nbinu, u, npu
HeoBX0aAMMOCTH, pasaennThb SNeKTPOYCTaHOBKY Ha
oTAenbHbIe 30HbI.

. NMPOEKTUPOBLUUK INEKTPOYCTaHOBKU

e designer of the plant

The Standard IEC 60439-1 states the construction,
safety and maintenance requirements for low
voltage switchgear and controlgear assemblies,
without dealing with the functional aspects which
remain a competence of the designer of the plant
for which the assembly is intended.

Ctanpapt MOK 60439-1 yctaHaBnvBaeT
TpeboBaHWs K KOHCTPYKLMK, 6e€30MacHOCTU U
TEXHUYECKOMY OOCNY>KMBAHMNIO HU3KOBOSbTHBIX
KOMMIEKTHbIX YCTPOWCTB YNpaBneHns u
pacnpegeneHuns 6e3 yyeta nx yHKUMIA, nonaras,
4yTO pyHKUMKM HKY sBRsIOTCA KOMNEeTeHumen
NPOEKTUPOBLUMKOB 3/1IeKTPOYCTAHOBKM, YacTblo
koTopbix 3T HKY sasnstoTcs.

e nepcoHan e craft
Jlu4HbIl cocmas y4Ypex0eHusi, npednpusmus, QoUPMbI Unu Yacmb e crew
3moz2o cocmasa, 8bl0esieHHas 10 pPU3HaKy xapakmepa e force
8blIrnonHsAemMoul pabomai, HarpuMmep, yrnpasaeH4YecKuli nepcoHar, e jellyware
obcnyxusarouuti nepcoHar. e liveware
[Bopucos A.B. BonbLLON 3KOHOMUYECKUI CroBapb.] e office

e operators
e people

e person

e personnel
o staff

e wetware

The electrical equipment shall provide protection of
persons against electric shock from:

— direct contact;

— indirect contact.

[IEC 60204-1-2006]

OnekTpoobopyaoBaHue JOIMKHO obecneyvmBaTb
3alMTy NepcoHana oT NopaXeHUsl 3NeKTPUYECKUM
TOKOM, KOTOPOE MOXEeT NPOU3OWTU B pesyrbTaTe:

- NPAMOro NPUKOCHOBEHUA;

- KOCBEHHOIO NMPUKOCHOBEHNA.
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All the drives are placed at a height within 1.5 m of
the ground, which provides convenient and safe
access for operators during installation and
maintenance.

BbicoTa ycTaHOBKM NpMBOAOB He npeBblwaeT 1,5 M.
9710 obecneunBaeT 6Ge3onacHbIv U yaobHbIA 4OCTYN
nepcoHana a5t MoHTaxa 1 ob6cnyxmBaHus.

In an industry struggling with increasing complexity
in its systems, a large number of suppliers
contributing to any given plant combined with an
aging competence pool, imply an increase in the
risk of safety-critical mistakes.

B ycrnoBusx »eCTKON KOHKYPEHLUMN OYEeHb YacTo Ha
NpeanpusaTUAX NCMONb3YIOTCA MHOTOYUCIIEHHbIE
CMCTEMbI pasnuyHbIX U3rotoButenen. B
COBOKYMHOCTU C yCTapeBLUMM BaraxxoMm 3HaHun
nepcoHarna 370 MOXeT NMPUBECTY K OLUMbBKam,
BeOyLLMM K ONacHbIM NOCHeACTBUSM.

New diagnostics tools and displays help increase
customers' access to the process data.

This, coupled with the overall simplicity and
flexibility of the system, reduces training
requirements and eases the configuration in the
factory and during project delivery.

Hoeble cpefctBa AMarHOCTUKM U 0TOGpaXKeHus
VHGOpPMaLIMK PacLLUMPSIOT AOCTYN K AaHHbIM
TEXHOIOMMYECKOro rnpotiecca.

Bce 370, BMECTE C MPOCTOTOW M TMBKOCTBIO
cUCTeMbl, yMeHbluaeT TpeboBaHusl K NOAroTOBKe
nepcoHana, obner4yaeT KOHpUrypnpoBaHue
cuCTeMbl Ha NpeanpuUaTUN-U3roToBUTENE U B
npoLecce peanvsauum npoekTa.

The manufacturer should provide worldwide service
coverage with quick-acting and well-trained
professional teams; such teams should be able to
service equipment, replace single components or
modules in individual substations, and be able to
replace old substation technology with new
technology

MpounssoauTenb AomkeH obnaaats BCEMUPHOM
CETbIO CEPBUCHbIX LIEHTPOB, pacronaratoLmx
XOPOLO NOAroTOBNIEHHbLIM NEPCOHAaNoM,
CcnocobHbIM ObICTPO OKasaTb HEOOXOAUMYHO
NMOMOLLIb, BKINHOYAsA BbIMOMHEHNE TEXHUYECKOTO
0o6CcnyXMBaHWs!, 3aMeHY KOMMOHEHTOB MK LienbIX
Moaynen, a Takke 3aMeHUTb CTapyr TEXHOMOMIO
NoACTaHUUKN Ha HOBY!HO.

Remote monitoring of our robots helps us to
maintain machine uptime, prevent costly downtime
and ensures our employees can be put to more
valuable use.

OnCcTaHUMOHHBIV KOHTPONb Po6OTOB NOMoraeT
nogaepXusaTb MX B pabovyeM COCToAHMM,
npegoTepaLLaTh AOPOrocTosiLLUME NPOCTON U
Mcnonb3oBaTh HaW NepcoHan A5 BbINOMHEHNS
Bonee NpoAyKTMBHLIX 3a4au.

The metal-clad, arc-proof switchgear housing
provides high-level protection for personnel, even
working in the same room.

KomnnekTHoe pacnpegenutenbHoe YCTPOWCTBO C
3alMTON OT 3NEKTpUYeckomn ayrm obecneynsaeT
BbICOKWUIA YpOBEHb 6@30NMacHOCTU NepcoHana,
paboTaloLLero B 3TOM e NoMeLLEHMUM.

Should certain areas not be assigned an
electrotechnical function, a touch guard module
must be used.

This is used for protection purposes to prevent
people from coming into contact with electrically
conductive parts.

Ecnun kakne-nmbo o6nactu He Mcnonb3yrTcsa A
pa3MeLleHuns annapaTypbl, TO Ha UX MECTO
HeobOX04MMO YCTaHOBUTbL MOAYNMN 3aUThl OT
NPUKOCHOBEHMWSI.

OT0 genaeTtcs M3 coobpakeHun
3NeKkTpobe30nacHOCTU C Lienbio NpeaoTBpaLLeHus
KOHTaKkTa nepcoHana Cc TOKOBe4yLUMMWN YacTsIMU.
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LV switchgear assemblies are undoubtedly the
components of the electric installation more subject
to the direct intervention of personnel (operations,
maintenance, etc.) and for this reason users
demand from them higher and higher safety
requirements.

HwnskoBoNbTHbIE KOMMEKTHbIE ycTponcTBa (HKY),
BHE BCSIKOFO COMHEHWS, ABMAOTCS KOMMOHEHTaMM
3NEKTPOYCTaHOBOK, KOTOpble Hanbonee
nogBep’KeHbl HenocpeaCTBEHHOMY BMeLlaTeNnbCTBY
onepaTuBHOro, o6¢cnyxuBarLlero u T. n.
nepcoHana. Bot nouemy Tpe6oBaHus
notpebutenen k 6esonacHoctn HKY ctaHoBATCA
BCE BbllUE U BbiLLE.

e KBanuduuUpoBaHHLIN NepcoHan

Jluya, umeroujue coomeememeyrouiee obpasosaHue U orbim, .
roseorsirowue UM ouyeHuUsamp pucku U uzbezame onacHocmed, .

Komopable MoXem co3dasams 3/1eKmpu4yecmeo.
[FOCT P M3K 60050-195-2005]

e (electrically) skilled person
professional person
qualified personnel

e qualified technician

e specialized technician

e specially trained personnel

All electrical connections, adjustments, or servicing
of the analyzer should be performed only by
properly trained and qualified personnel.

Bce paboTbl N0 aNEKTPUYECKOMY MOAKIIOYEHMIO,
HaCTpPOWKe 1 0BCNyXMBaHWIO aHanM3aTopa AOJKeH
BbIMOSMHATH HageXxawmm obpa3om o6yUYeHHbIN
KBanucuumpoBaHHbIW NepcoHarn.

All tasks such as installation, commissioning, and
maintenance are only permitted to be carried out by
gualified personnel.

Qualified personnel are persons familiar with
transport, mounting, installation, commissioning
and operation of the product and have the
respective qualifications (e.g. IEC 60364).

MoHTax, BBOA B 3KCMMyaTauuo U TEXHUYECKoe
obcnyxmMBaHMe paspeLLaeTcs BbINOMHATL TONBbKO
KBanuuumpoBaHHOMY nepcoHany.
KBanuduumpoBaHHbIM NnepcoHan — 370 n1ua,
MMeloLne COOTBETCTBYIOLLee 0Opa3oBaHME 1 OMbIT,
N 3HaKOMble C MpaBMIaMm NepeBO3kn, MOHTaxa,
BBOAA B 3KCMyaTaumio 1 ynpaBneHus n3genusamu,
a TaKke ¢ HOpMaTUBHBIMU AOKYMEHTaMM
(Hanpumep, ¢ M3K 60364).

Only qualified personnel can perform installation,
wiring, operation and maintenance.

Tonbko kBanuduunpoBaHHbIN NepcoHan uveet
npaBo BbIMOSHATL MOHTaX, 3NEeKTpuyeckne
NOAKMNIOYEHUS, ynpasreHme n TexHn4eckoe
obcnyxmBaHue.

The installation and adjustment of distribution panel
should be done by specialized technician.

MoHTax 1 HacTponKy annapaTypsbl
pacnpegenuTenbHOro LWuTa AOMKHbI BbIMOMHATD
KBanubuumMpoBaHHble cneyuanucThbl.

®  WHCTPYKTMPOBAaHHLIN NepcoHan
Jluya, coomeemcmeeHHO NPOUHCMPYKMUPOBaHHbIE

KearnuguuuposaHHbIM epcoHaioM U 8bIMoHsWUe paboms! °
o0 HabrodeHueM Keanuguyupo8aHHO20 rNepcoHarsna, 4mo o
roseosnsiem um oueHuUsamsp pucku U uzbeeame onacHocmed,

KOmopble Moxxem co30asamb 3rieKmpu4yecmso.
[FOCT P M3K 60050-195-2005]

e electrically instructed
person

instructed personnel

specifically instructed
personnel

Only specialized and specifically instructed
personnel must be allowed to access the
equipment for maintenance work.

K npoBeaeHuto paboT No TeEXHUYECKOMY
obcnyxnBaHUIO 4ONYCKAETCs TOSNbKO
KBanMULUMpPOBaHHbLIN N UHCTPYKTUPOBAHHbIN
nepcoHan.

96




e HeKBanudULUMpPOBaHHbIN NepcoHan e unqualified persons

e unskilled persons
LLlumku moaym ycmaHasnueamscsi 8 Mecmax, 00CMynHbIX MpU 3KCrayamayuu
HekesanuguyuposaHHOMY MepcoHay O 8bIMOTHEHUS] KOMMYMayUOHHbIX onepayud.
[TOCT P 51778-2001]
Hacmosiwuti cmaHdapm pacrpocmpaHsiemcsi Ha HU3KO80/IbMHbIe KOMIIEKMHbIe ycmpoticmea
(0anee - HKY), npedHa3Ha4yeHHble Ons puema u pacripedernieHusi 3rekmpuyeckol sHepauu,
yrnpaeneHusi, KOHmMPOJIs, cugHanu3ayuu u 3awumsl 060pydosaHus, OCyUECMBISIoWe20
ucronb308aHuUe 351eKmMpuUYecKol aHepauu 8 6bImosbiX YCr108UsIX Unu Opyaux mecmax, 20e K ux
aKcnmyamayuu umeem 0ocmyr HeKeasiughuyupoeaHHbIU rnepcoHars (Harnpumep, 0ns
8bIMOIHEHUST KOMMYyMayUOHHbIX orlepayuli u 3aMeHbl rnnaskux npedoxpaHumerned), a makxe
oceemumersibHble WUMKU 0151 MPOMbILWIIEHHbIX, 06WECMBEHHbIX U XUJbIX 30aHUd.
[FTOCT P 51321.3-99 (MOK 60439-3-90)]

In case the assemblies are used by unskilled Ecnun HKY pomkHbl ycTaHaBnNMBaTbCA B MecTax,
persons, the Standard IEC 60439-3 is to be OOCTYNHbIX HeKBanudpuunpoBaHHOMY
applied. nepcoHany, To OHWN JOIMKHbI COOTBETCTBOBAaTL

TpeboBaHusim ctaHgapTa MOK 60439-3.

The operating handle can be padlocked in closed PykoaTky annapata MOXHO 3anepeTb BO

position or in the open position for safety reasons BKIMOYEHHOM UINN B OTKITHOYEHHOM MOSNIOXEHUM
including restricting non skilled persons from HaBeCHbIM 3aMKOM, 4TO obecneunt Tpedyemblin
operating. ypoBeHb 6e3onacHocTu paboT, B TOM YMChe U

UCKITHIO4EeHMe BbINOJTHEHUA OI'Iean,VIVI ynpasrieHuA
HeKBaﬂVI(bVILWIpOBaHHbIM nepcoHanom.

For motors installed in spaces accessible to Ecnu gBuratenu yctaHaBnuBarTCs B 30HaAX,
unqualified personnel, a degree of protection OOCTYMHbIX HeKBanudLumMpoBaHHOMY

against approaching or contact with live or moving nepcoHany, To CTeneHb 3alnThbl ABUratenen ot
parts of at least IP4X is required. KOHTaKTa C TOKOBEOYLLMMU U NOABMKHBIMWU YacTAMMU

JomkHa bbITb He MeHee IP4X.

e HeoOy4eHHbIN NepcoHan e ordinary person
lMepcoHan, He OMHOCAWUUCS K K8anuuuupo8aHHOMY repcoHasy
unu UHCMpyKmMupo8aHHOMY epcoHarty.
[FTOCT P M3K 60050-195-2005]
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e onepaTUBHbLIN NepcoHan e operating personnel
lepcoHan, ocywecmensrowul ornepamueHoe yrpasneHue u e operations staff
obcriyKueaHue 371eKmpoycmaHo80K (0OCMomp, ornepamugHbIe
riepekxYeHusi, nod2omoeKky paboye2o mecma, donyck u Had3op
3a pabomarowumu, 8birnosiHeHUe pabom g nopsidke mekyuwel
aKcryamayuu).

[MOT P M-016-2001]
[PO 153-34.0-03.150-00]

Ynpaesnsrouwue sosdeticmeusi 8 ACY Tl 0ormxHbI 8bipabambigambCsi agmomMamuyecKu unu
opmuposambCcs ee ornepamu8HbIM MePCOHAaZIOM C MOMOWbIO KOMIIieKkca cpedcms
asmomamus3sayuu, 8xo0au,e2o 8 cucmemy.

lpu peanusayuu yHKUUU agapuliHo2o agmomMamu4ecKko2o omkroyeHuUss obopydosaHusi 8 ACY
TT1 domxHa buimb obecriedyeHa cueHanusayus 06 3mom ornepamueHOMY repcoHasy ¢
MOMOWbHO C8EMOBOZO U, NMpU HeE0bX0O0UMOCMU, 38YKOBO20 CU2HAaII08 C agmomMamu4ecKol
peaucmpauyuell 8peMeHU OMKITHOYEHUS.

[TOCT 24.104-85]

Ha eudpoanekmpocmaHuyusix 6e3 nocmosiHHO20 0exypcmea ornepamueHo20 epcoHasia Kpome
CuzHanusauuu cuMMempuYHbIX rnepeepy3ok 0ormkHa bbimb rpedycMompeHa 3aujuma ¢
He3aesucumol xapakmepucmukol, delicmsyrouias ¢ bornbweli 8bI0epPXXKOU 8peMeHU Ha
OomkJirYeHue brioka (eeHepamopa) u ¢ MeHbWwel - Ha pa3zpys3Ky.

Ha nodcmaHuyusix u eudpoanekmpocmaHyusix 6e3 nocmosiHHo20 dexypcmea onepamueHoO20
nepcoHarna doryckaemcsi He ycmaHasiugamse cmauyuoHapHble roka3sbigaroujue npubopsi, rnpu
amom QormkHbl 6bimb rpedycMompeHbl Mecma 07151 MPUCOeOUHEHUST NEPEHOCHbIX Npubopos
crneyuasibHO 06y4YeHHbIM MepPCOHasIoOM.

PacrnipedenumernbHbie ycmpoticmea u nodcmaHyuu ¢ nocmosiHHbIM OeXXypCcmeoM repcoHarna, ¢
MOCMOSIHHO Haxo0sWUMCS] Ha HUX Oofepamu8HO-PeMOHMHbIM MepPCOHasioM, a makxe rnpu
Hanu4uu 86u3u HUX Xusbix 30aHull O0mKHbI bbimb obecriedeHbl MUMbegol 8000l Mymem
ycmpoticmea X035UCM8eHHO-MUMbe8o20 8000MpP0800a, COOPYXKEHUST apme3uaHCKUX CK8aXUH
usnu Kosiooues.

[rnyaj

But, if the electric arc occurs inside LV switchgear it  [Oyra, Bo3Hukwas BHyTpu HKY, cosgaet
generates internal overpressures and results in BHYTpPEHHee n30bITOYHOE JaBMNEHUE U Bbi3biBaAET
local overheatings which may cause high nokarbHbI neperpes, YTO MOXET NPUBECTN K
mechanical and thermal stresses in the equipment.  Bo3gencTButo Ha obopyaoBaHWE 3HAYUTENBHOMO
MEXaHUYeCKOro HanpspkeHus 1 nepenaga

Temnepartyp.
Besides, the involved materials can generate hot Kpome Toro, nog Bo3gencTBnuemM Ayru pasnmyHble
decomposition products, gases or fumes, which, MaTepuvansl pa3naralTcs Ha NPoAYKTbl, UMetoLLme

due to the overpressure, are almost always ejected  BbiCOKyt0 TeMnepaTypy, B TOM Yucre rasbl U gpiM,

to the outside of the enclosure thus jeopardizing the koTopble NoYTK BCcerga BbipbIBAOTCHA U3 000MOYKM

operator safety. HKY nog Bbicoknm aaBneHneM, nogsepras
OMNacHOCTM onepaTUBHbLIN NepcoHann.

Thanks to careful design choices, in MNS Bnarogaps TwartenbHO NpoayMaHHOW KOHCTPYKLMUN

switchgear the arc is confined in the compartment B HKY cepun MNS BosgenicTsue gyru

where it ignites, thus guaranteeing not only safety orpaHn4MBaeTCs OTCEKOM, B KOTOPOM OHa

for the operator, but also safeguarding the BO3HUKNa. B pesynbtate obecneumBaeTcs He

switchboard. TOnbko 6e30NacHOCTbL onepaTUBHOrO NepcoHana,
HO 1 3awmTa camoro HKY.
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When cable lugs are used the lug will be in most
cases protruding from the standard switch.

The cable shroud can be snapped onto the switch
and then cover the lugs completely and provide the
necessary insulation.

Ecnu npucoeguHsioT kabenb, onpeccoBaHHbIN
KabenbHbIM HAKOHEYHMKOM, TO, KaK NpaBuIio,
HaKOHEYHWK BbICTyNaeT 3a rpaHuLbl Kopryca
annapara.

BoTt nouemy Heobxoanmo obA3aTeNbHO YCTaHOBUTL
3alUTHbIE KabenbHble KPbILKKX, KOTOPbIE
MOMHOCTBIO 3aKPOIOT BbICTYyNatoLwwme kabernbHbie
HaKOHEYHVKN 1 TeM caMbliM obecneyar 3auTy
onepaTUMBHOrO NnepcoHarna oT NPUKOCHOBEHUS K
TOKOBEAYLLMM YacCTAM.

Several distributed operating stations are often
used in order to guarantee that complex machines
are operated reliably.

This provides easy access for operating
personnel and ensures that process information is
available on the machine where it is needed.

[ns Toro 4ToGbl rapaHTMpoBaTb HadeXHYyo paboTy
CNOXHbIX MaLUWH, YaCTO UCNOSb3YHT HECKONBKO
pacrnpeneneHHbIx pabounx cTaHuui.

3710 obecneunBaeT onepaTtMBHOMY nNepcoHany
AOCTYN K AaHHbIM U rapaHTUPYET, YTo
obpabaTbiBaTb MHPOPMALMIO MOXHO ByaeT MMEHHO
Ha Tol MalluHe, rae 3To Heobxoanmo.

® PEeMOHTHbIN NepcoHan

I'IepCOHan, obecrniequsarowuli mexHU4ecKoe O6CJ7y)KU68HU6‘ u

PEMOHM, MOHMaX, HanadKy u ucrbimaHue
371eKMpPoobopydo8aHus.
[MOT P M-016-2001 P 153-34.0-03.150-00]

maintenance personnel
repair personnel

obcnyxuBarowmmn nepcoHan

maintenance personnel
service persons
support personnel

Service persons are expected to use their training
and skill to avoid possible injury to themselves and
others due to obvious hazards that exist in service
access areas of the equipment or on equipment
located in restricted access locations.

However, service persons should be protected
against unexpected hazards. This can be done by,
for example, locating parts that need to be
accessible for servicing away from electrical and
mechanical hazards, providing shields to avoid
accidental contact with hazardous parts, and
providing labels or instructions to warn personnel
about any residual risk.

MpeanonaratoT, YTO 06CNyXXMBalOLWKUNA NepcoHan
[O0CTaTOYHO MOATrOTOBMIEH B OTHOLLEHWUN
npeaBMAEHMS BO3MOXHbIX OrnacHocTen ans ceds un
OpYrux nuu, HaXoasILnXcs B 06nacTsx, AOCTYMHbIX
anst o6cnyxmBaHmsa ob6opyLoBaHUs, UM OKOSO
o6opyaoBaHuWs, pacrnonoXXeHHOro B Mectax
orpaHu4eHHoro gocryna.

Tem He MeHee, 06CnyXKMBalOLWKUA NepcoHan
OOIKeH ObITb 3alMLLEH OT HEMPeaBUAEHHbIX
onacHocTen. ATO MOXET ObITb AOCTUTHYTO,
Hanpumep, pacnonoxeHvem Ha 6e3onacHoM
pacCcTOsIHUM YacTem, JOCTYMNHbIX A1is
obcnyXuBaHusi, U YacTewn, ANEKTPUYECKN U
MeXaHU4YeCKM onacHbIX, yMeHbLLUeHNeM
BEPOSAITHOCTW CNYy4aNHOro KOHTaKTa C OnacHbIMU
YacTAMM NYTEM SKPAHMPOBaHUS, a TakkKe
Mcrnonb3oBaHNeM COOTBETCTBYHOLLEN MapKNPOBKM
W MHCTPYKUMKW, NpegynpexaatoLen nepcoHan o
BO3MOXHbIX ONACHOCTSX.
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Comfort levels for maintenance personnel should
be considered in placement of the sensor and
control interface.

MecTo Ansa pa3meLleHust gaTtymka U KOHTpornnepa
cneayeT BbibMpaTh € yyeToM yaobcTea paboThl
obcnyxuBatrowero nepcoHana.

Consideration must also be given to the positioning
of luminaires so that they can be safely re-lamped
or repaired by maintenance personnel.

Heobxoanmo pasmecTuTb CBETUIbHUKMA Takum
obpasom, 4TOObI 0b6cnyXnBarLWwemy nepcoHany
ObIr0 YyAo0HO Mx 06cnyXmBaTb N 3aMeHATb Namrbl.

This allows the information to be passed on to
support personnel during operation so that
appropriate corrective measures can be taken as
quickly as possible.

370 No3BossieT BO Bpemsi paboTbl NnepeaaBaTb
nHopMaLMio obcnyXXnBalowemy nepcoHany ans
MakcuMarbHO BbICTPOro NPUHATUS
KOPPEKTUPYIOLLIMX MEp.

In case of a problem, ABB service personnel are
able to provide quality remote support to local
service teams.

Mpy BO3HWKHOBEHUW NPOBNEMbI CEPBUCHBIE
cneunanuctel ABB MOryT AUCTaHLMOHHO OKa3aTtb
BbICOKOKaY€CTBEHHYIO MOAAEPKKY MECTHOMY
obcnyXuBarwLemy nepcoHany.

Panel removal or wiring can only be performed by
qualified service personnel.

CHMMaTb NaHesnu 1 BbINOMHATbL paboThbl ¢
3MEKTPONPOBOAKON paspeLuaeTcs TOSbKO
KBanuduumpoBaHHOMY o6CnyXuBaloLeMy
nepcoHany.

The following trouble-shooting procedures shall be
carried out by the qualified maintenance staff,
because unauthorized operation may lead to major
hazards or equipment damage.

CnepytoLiune AencTBUA NO NOUCKY HEUCNPaBHOCTEN
paspeLuaeTcsi BbIMOMHATL KBanuuuupoBaHHOMY
obcnyxuBatolweMy nepcoHany.
HecaHKUMOHMpOBaHHbIE AEACTBUS ABNSOTCS
OMacHbIMU 1 MOTYT NMPUBECTU K MOBPEXAEHUIO
obopyanoBaHus.

e [eXypHbIA NepcoHan

men on duty
staff on duty
operating staff

e Oe3 AEXYPHOro nepcoHana

unmanned

Monitoring unmanned remote installations.

JVCTaHUMOHHBIN MOHUTOPUHT 3MEKTPOYCTaHOBOK,
paboTatoLLmx 6e3 AeXxypHoro nepcoHana.

nonb3oBaTesib

e user

User is the term applied to all persons other than
service persons.

Requirements for protection should assume that
users are not trained to identify hazards, but will
not intentionally create a hazardous situation.

Consequently, the requirements will provide
protection for cleaners and casual visitors as well
as the assigned users.

Monb3oBartenu - BCe nuua, Kpome
obcnyxusarowero nepcoHana.

TpeboBaHus No 3awmTe AONyCKaloT, YTO
nonb3oBaTenu He NOAroTOBMEHbI AN
npeaBuaeHNs ONacHOCTU, HO NpeaHaMepeHHo He
€03[aloT OMacHyio cuTyauuio.

CnepoBaTenbHo, BbINOMHEHWE TpeboBaHUI
obecneynBaeT 3aWmnTy Ans YOOPLLMKOB U
CrnyyarHbIX NOceTUTENEN Takke, Kak 1 Ans
nons3oBartenem.
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In general, users should not have access to
hazardous parts, and to this end, such parts should
only be in service access areas or in equipment
located in restricted access locations.

When users are admitted to restricted access
locations they shall be suitably instructed.
[IEC 60950-1: 2005]

B o6Lwmx crnyyasx nonb3oBaTenu He JOJDKHbI
MMETb AO0CTyna K OnacHbIM 4YacTaM, NO3TOMY Takue
YacTu AOIMKHbI ObITb TONLKO B 06nacTaAX,
AOCTYMHbIX ANA 06CNY)XUBaHUA, UK B
obopyaoBaHuK, pacrnonoXeHHOM B MecTax
orpaHuM4yeHHoOro gocTyna.

Ecnv nonb3oBaTtenen gonyckatoT B MecTa
OrpaHNYEHHOro AocTyna, TO X JOIMKHbIM 06pa3om
WHCTPYKTUPYIOT.

[FTOCT IEC 60950-1-2011]

e onepartop

operator

e NMOCTOPOHHMUE NUuua

e hystander

e stranger

e third person

e unauthorized personnel
e unauthorized persons

e unknown persons

e unnecessary people

B mecmax, docmyrHbIX MOJbKO Keasiughuyupoe8aHHOMY 3J1eKMPOMEXHUYECKOMY MepCcoHasly
(Hanpumep: wumosasi), enasHas 3a3emsnsowasl WuUHa Moxem ycmaHaenueamsCcsi OmKpbImo. B
mecmax, 0oCcmyriHbIX MOCMOPOHHUM fuyam (Harnpumep: nodbe30 unu nodsan doma), oHa
Qo/mKHa uMems 3aWUmHyr 0b0ToYKy (WKagh unu AWUK ¢ 3anuparuwelics Ha Ky deepuel).

%)

Outdoor electrical equipment shall be installed in
suitable enclosures and shall be protected from
accidental contact by unauthorized personnel.

HapyxHoe anekTpoobopyaoBaHne Heo6xoanMo
yCTaHaBnvBaTb B COOTBETCTBYHOLEN 060N0YKe,
UCKIoYatoLLell BO3MOXHOCTb KOHTaKTa ¢
MOCTOPOHHUMM NULAMMU.

e MapameTpbl 3NIeKTPOYCTaHOBKU

e size of the installation
e parameters of the
installation

L] XaPaKTePUCTUKU INMEKTPOYyCTaHOBKHU

e characteristics of the
installation

e physical characteristics of
the installation

The choice of the characteristics of a circuit breaker
depends on the size of the installation.

ABTOMaTUYECKMNE BbIKIOYaATENN BbI6VIpaIOT no ero
XapakTepuctukam B COOTBETCTBUM C
XapaKTepUCcTuKaMmn 3NeKTpoyCTaHOBKMW.

People must be protected against indirect contact
according to the earthing system and the
characteristics of the installation (such as length
of lines).

[lomkHa BbINOMHATLCS 3almTa niogen ot
KOCBEHHOI0 NPUKOCHOBEHUA, COOTBETCTBYOLLAA
VICI'IOJ'Ib3yeMOIZ cucrtemMme s3asemMieHnda n gpyrum
XapaKTepUCTUKaM IJ1IeKTPOYCTaHOBKMU,
Hanpumep, annHe NMHUIA ANEeKTponnUTaHuA.
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The new DPX3 250 electronic MCCBs with
integrated measurement functions provide access
to the parameters of the installation in a compact
unit.

HoBble aBTOMaTM4eCcKMe BbIKMYATENN B IUTOM
kopnyce DPX3 250 ¢ aneKTpOoHHbIMU
pacuenuTensiMm U BCTPOEHHbIMU (OYHKLMSIMU
N3MepeHnsa — 3TO KOMMaKTHbIe YCTPOWCTBA,
obecneunBatone otobpaxeHme napameTpoB
3NEeKTPOYyCTaHOBKMU.

The required power supplies can be determined
based on the criteria for definition of the installation.

VICTOYHUKM SMEeKTPOnNUTaHNsa onpeaenstoT no
PasnNUYHbLIM KPUTEPUAM, B COOTBETCTBUU C
XapaKTepUCTUKaAMM KOHKPETHOW
3MNEeKTPOYCTaHOBKM.

® CJIOXHOCTb 3J1IEKTPOYCTAaHOBOK

e complexity of electrical
installations

e HaAeXHOCTb PaboTbl 3NEKTPOYCTAHOBKU

e reliability of the electrical
installation

A switchboard must comply with the requirements
of standard IEC 61439-1 and 2 to guarantee the
safety and reliability of the electrical installation.

[ns Toro 4ytoObl rapaHTMpoBaTh Ge3onacHOCTb
aKcnnyaTaumm 1 HaAeXHoCTb paboTbl
anekTpoycTtaHoBKMU, HKY gomkHo
cooTBeTCTBOBaTb TpeboBaHusiM cTaHgapTa MK
61439-1 1 2.

. HOpMaﬂbelﬁ PeXUM 3NeKTpoyCcTaHOBKHU

Pexxum akcrnnyamayuu 351eKmpoycmaHo8KU 8 HopMaslbHbIX

YCII08USIX.

lMpumeyaHue - B HOpMaribHOM pexume 311eKmMpoyCcmaHo8KU 8ce
cpedcmea 3awumsl Om MOPaKEHUs 371IEKMPUYECKUM MOKOM
Haxo0smcs 8 Hernospexx0eHHOM COCMOsIHUU, obecreyusas
Hadnexauyro 3awumy om MopPaxeHUs 3AEKMPUYECKUM MOKOM.

[FOCT P 50571.1-2009 (MK 60364-1:2005)]

e aBapUMHbLINA PEXMUM INEKTPOYCTaHOBKU

Pexxum aKcrnnyamayuu 371eKmpoycmaHo6KU 8 yCr108UsIX

€0UHUYHO20 UIU MHOXX€eCMBEHHbIX noepe)KdeHuEl.

e electrical installation
accidental regime

lMpumeyaHue - B asapuliHOM pexume 37eKMPOyCcmaHO8KU
rnosiensiromcsi €0UHUYHOE UU MHOXECMBEHHbIE 108PEXOEHUS
cpedcme 3auiumebl OM ropakeHUs eKMpUYeCKUM MOKOM, Pe3KO
yeenu4ueasi 8epOSIMHOCMb NopaxeHusl fodel u doMalHUX

JKUBOMHbIX 31EKMPUYECKUM IMOKOM.
[TOCT P 50571.1-2009 (M3K 60364-1:2005)]

Paboma HeucnpasHoU 351IeKMpPoycmaHO8KU, fpu Komopou mMmoaym

B03HUKHYMb OMacHble cumyayuu, npusodswue K

anekmpompasmuposaHuro model, e3aumodelicmayrouux ¢

371eKMPOYCMaHo8KoLI.
[TOCT 12.1.038-82]

e  PEXWUM KOPOTKOro 3amMblKaHUS 3NIeKTPOYCTaHOBKU .
Pexum pabombl 351eKmpoycmaHo8KU npu Haau4uu 8 Held

KOPOMKO20 3aMblKaHUS.

short-circuit regime in
electric installation
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e KOPOTKOE 3aMblKaHue B 3NIeKTPOYCTaHOBKe o
HenpedycmompeHHoe HopMaribHbIM peXUMoM pabomel °
3amblkaHue Mex0dy ¢ha3amu, a 8 cucmemax ¢ 3a3eMiIEHHbIMU

fault in installation
short circuit in electrical
installation

Hedmpansamu (unu 4embipex npPo8oodHbIX) - 0OHOU UsIU HECKOJIbKUX

a3 Ha 3emnto (unu Ha Hyneeou rnpoeod).

A circuit breaker is both a control device which can
make, withstand and switch currents whose
intensity is at most equal to its nominal current (In),
and a protection device which can automatically
break overcurrents which may occur as a result of

ABTOMaTUYECKMI BbIKMOYATENb — 3TO annapat
ynpaBneHusi, KOTOpbI MOXXET KOMMYTMPOBATb U
NpoBOANUTb TOKU, NPUGNN3NUTENBHO paBHbIE
HOMWHaNbHOMY 3Ha4yeHuto (In), U B TOXe BpeMmsi -
annapaT 3aWuTbl, aBTOMAaTUYECKM OTKITHOYatoLLNiA

faults in installations. CBEPXTOKN, MPU BO3HUKHOBEHUN KOPOTKOrO

3aMbIKaHUA B IJTIEKTPOYyCTaHOBKe.

e BbINOJIHATbL PaboTbl B 3NIEKTPOyCTaHOBKe e act on the electrical
installation
e work on electrical
installation
e BbINOJIHEHUE PaboT B 3NIEKTPOYCTAaHOBKE e work activities on electrical

installation

Unprofessional work activities on electrical
installations may result in a threat danger to the
life and health

BbinonHeHue pa60T B 3JIEKTPOyCTaHOBKaX
HeKBaJ'IVICbI/ILI,I/IPOBaHHbIM nepcoHarioMm MoxeTt
npmnBeCTN K BOBHNKHOBEHUIO Yrpo3bl OAJ1A XU3HU U
300poBbAl.

Failure to carry out work on electrical
installations properly and correctly can put life and
limb at risk!

HecobGntogeHve npaBun BbINOJIHEHUA paboT B
3NEeKTPoyCTaHOBKaX MOXET NPUBECTU K YBEYLIO
nunn cmeptu!

e paboTbl CO CHATMEM HanpsXKeHnsA o
Paboma, koeda ¢ mokosedywux 4acmel 351eKMpPoyCcmaHO8KU, Ha
Komopoti 6ydym rposodumscs pabomel, OMKIOYEHUEM
KOMMYymauyuoHHbIX annapamos, 0mcoeOUHeHUeM WuH, kaberned,
1po8oA08 CHSIMO HaMpsKeHUE U NPUHSIMbl MEPbI,
npengmemeyrouue nodavye HanpsXKeHUs Ha Mokosedyuiue Yyacmu
K Mecmy pabombi.

[[1OT P M-016-2001 P 153-34.0-03.150-00]

e OTCOEAUHUTb (OTKIMIOYUTL) INEKTPOYCTAaHOBKY OT o
MCTOYHUKA NUTAHUSA 3NEKTPOIHepruen

e CHMMAaTb HanpshKeHWe C INeKTPOYCTaHOBKMU e deenergize the installation

B anekmpoycmaHogkax do 1000 B co ecex cmopoH mokogedyujux Yyacmeu, Ha Komopbix 6ydem
rnposodumscsi paboma, He06X00UMO CHSIMb HanpPsKeHUe OMKIYEeHUEM KOMMYmMaUuUOHHbIX
annapamos ¢ py4HbIM rpusodoM, a npu Hanuduu e cxeme rpedoxpaHumernel - UX CHIMuUeM.

C 6nuxadwux Kk paboyemy mecmy mokogedywux yacmeu, 00CMYynHbIX MPUKOCHOBEHUIO,
HeobxoOumMo CHSIMb HanpspkeHue ubo ux credyem ozpadume.

[MpaBuna 6esonacHom akcnyaTauumn areKkTpOyCTaHOBOK]
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paboTa B aneKTpoycTaHOBKe
npoeeaeHue paboT B 3MEKTPOYCTaHOBKe
BbINOSIHeHUe paboT B 3MeKTPOYCTaHOBKE

work activities on electrical

installations

K pabome & anekmpoycmaHoekax 00/mkHbl AoryckambsCcs fiuya ...

Work activities on electrical installations

All work activities necessary for installation,
commissioning or work activities during operation
of electrical devices or systems are to be carried
out by electrically skilled persons.

BbinonHeHne paboT B 3neKTPOycTaHOBKax
MoHTax, BBOA B 3KCMyaTauuo 1 ynpasrneHne
3ANeKTpoobopyaAOBaAHNEM UMM CUCTEMAMU OOIDKHbI
BbINOMHATb TOMBKO KBANUMULMPOBaHHbIE
crneumnanmucTbl.

All work activities on electrical installations as
well as installation activities, commissioning
activities and work activities with the device in
operation may only be carried out by electrically
skilled persons!

Bce paboTbl B aneKTpoycTaHOBKaXx, BKMo4vas
MOHTaX, BBOA B 3KCNJiyaTauuo n onepauunu,
CBSI3aHHble C 3KCMyaTauunen, A0MKeH BbINOMHATb
TONbKO KBANUMULNPOBAHHbLIN NepcoHan!

Observe the relevant regulations applying to work
on electrical installations.

Bce paGOTbI B 3JIeKTPOYyCTAaHOBKaX OOJKHbI
BbIMOJIHATLCA B CTPOroMm COOTBETCTBUU C
NPUMEHNMbIMN HOPMAaTUBHbIMN JOKYMEHTaMW.

Isolation does not on its own ensure that the
installation is made safe.

Appropriate methods should be employed to
prevent any unwanted re-energizing (padlocking,
signs, locked rooms).

PasbennHeHne camo no cebe He obecneunBaeT
nonHom 6e30nacHOCTY BbINOMHEHUSA paboT B
3NEKTPOYCTaHOBKE.

CneayeT npeanpuHATL AOMNOMHUTENBHBIE MEPbI NO
HeJoMNyLEHNI0 HECAaHKLMOHUPOBAHHOW NoAauu
NUTaHWS Ha ANEKTPOYCTaHOBKY (6roKMpoBaHue
PYKOATKM HaBECHbIMY 3aMKaMu, BblIBELUMBAHNE
nnakata 6e3onacHocTu, 3annpaHne NOMeLLEHNIA).

I'Ipmmeanl/le. 30ecb CMbICN BbINONMHEHUE pa60T BblpaKeH HeEABHO

e paboTaTb B 3NIEKTPOYCTaHOBKE

e acton the electrical

BbINOMHATL PA6OThLI B 3/1IeKTPOYCTaHOBKe
NpPoBOAUTb PaboThbl B 3NIEKTPOYCTaHOBKE

installation

carry out work on electrical
installation

npaBuia TEXHUKU 6e30nacHOCTU Npu pa6oTe B
3r1eKTPoyCTaHOBKax

electrical safety code rule

npoBeAeHue paboT Co CHATUEM HanpsXKeHUsl B
[e’CTByHOLEeN INeKTpoyCTaHOBKe

Deenergize the installation before connecting the

Mpexae Yyem NOAKNIOYUTL YCTPONCTBO HEOOXOAUMO

CHATb HanpsaXxeHue C 3neKTpOyCTaHOBKVI!

104




Make sure the unit is not alive before acting on the Tepea Tem kak NPUCTYNUTL K BbINOSIHEHMIO PaboT B
electrical installation. 3NEeKTPOyCTaHOBKE HEOOXOANMO YOeanTLCs B TOM,

YTO HanpsaXxeHmne c Hee CHATO.

Bonpoc ot yyacTHUKOB Be6uHapa
ABRATCA MM CUHOHMMAaMU TEPMUHbI KCHUMaTb HanpsikeHue» n «o6ecTounBaTb»?
OTtBeT
HeT, 3T TepMUHbI CUHOHUMAaMW HE ABMAAKTCS.
B kayecTBe foka3aTenbCTBa MOXHO B3ATb Crieaylollee onpeaerneHune:
"Pabombi co cHAMuUeM HanpsixeHuss — paboma, ko2da ¢ mokogedywux yacmeu
371EKMPOYCMaHo8KU, Ha Komopou 6ydym npogodumscs pabomsi, OMKIHOYEHUEM
KOMMYymauyuoHHbIX annapamos, omcoeOuUHeHUeM WuH, kabened, npoeodos
CHAIMO HarnpsKeHue U MpUHSambl Mepbl, npensamcemeyruwue nodadye Harnps»keHus
Ha mokosedyuwue 4yacmu K mecmy pabomsl.”
[MexoTpacneBble npaBuna no oxpaHe Tpyaa (npasuna 6e3onacHocTu) npu
3KCNNyaTauum 3neKTpoyCTaHOBOK]
Takum 06pa3om CHATb HaNpPsHKEHWE, 3TO HE MPOCTO OTKMIYNTL HanNpshKeHne, He NPoCTo
06€eCTOUnTb 3MEKTPOYCTAHOBKY, @ BbINOMHWUTL 3Ty Onepaumio Takum obpa3om, HYTobbl
UCKITHOYUMb 803MOXHOCMb HECAHKUUOHUPOBaHHOU nodayu HanpsXKeHus 80 8pemsi
8bINo/IHeHUs1 pabom Ha 3r1eKmpuUYecKol Yacmu 3/1eKmMpoycmaHOo8KU.

[Mo-npocTomy 3TO O3Ha4YaeT, Hanpumep:
1. 3anepeTb aBTOMATUYECKUI BbIKNIOYATENb B OTKIIHOYEHHOM MOMOXEHUN Ha 3aMOK,
UK BbIHYTb NpegoxXpaHuTenn, UM OTCOEAMHUTL Kabernu;
2. ToBecuTb nnakat 6e3onacHocTu «He Bknovatb. PaboTtatoT niogu!».

Cable and associated apparatus must be Mepen MoHTaxOM Heo6xoanmMo o6ecTounTb kabenu

deenergised, locked out, and tagged prior to M COOTBETCTBYIOLLYIO annapaTtypy, 3anepeTtb Ha

product installation. 3aMOK annapaT OTKIIOYEeHUS 3NEeKTPOoNUTaHns 1
nosecutb nnakat «He Bkntoyate. PaboTatoT
noan!».
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Mpumep CHATUA HaNpPAXKeHUA
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¢ MOHTaX 3NEeKTPOYCTaHOBKMU e erection of an electrical installation
MoHmax anekmpoycmaHo8KU OO/XKEH Mpo8odums K8anuguyupo8aHHbIt uu
UHCMPYKMUPOBaHHbIU MEPCOHarl. ..
[FTOCT P 50571.1-2009 (M3OK 60364-1:2005]
Mepbi 3awjumbl om ropa)keHUs1 3NeKMpUYeCcKUM MOKOM OO/KHbI bbimb rpedycMompeHb! 8
ar1eKmpoycmarosKe unu ee yacmu fubo rnpuMeHeHbl K omoesibHbIM 3/1eKmMponpueMHUKam u
moaym 6bimb peanu3oseaHbl Mpu U320mMoseHuUU 3nekmpoobopydosaHusi, 1ubo e npoyecce
MOHMaxa 3siekmpoycmaHoe8kKu, 1ubo 8 0boux criyyasix.
[My3]
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To provide this protective measure it is necessary
to use electrical equipment having defined
particular features:

double insulation or reinforced insulation (class
Il equipment);

components having an insulation equivalent to
Class Il equipment (e.g. boards with complete
insulation)

supplementary insulation applied to electrical
equipment having basic insulation in the
process of erecting an electrical
installation;

reinforced insulation applied to uninsulated live
parts as a process in the erection of an
electrical installation.

[na obecnevyeHns 3ToN 3aLWMTHON MepbI
HeobxoaMMO NPUMEHSTb SNEKTPOObOopYyAOBaHME,
XapaKkTepu3aytoLLieecs crieqytowmmMmm
0COBEHHOCTSAMU:

Hannyme ABOMHOW NN YCUINEHHOW N30NALUK
(obopynoBaHue knacca 3awuThbl Il);
KOMMOHEHTLI MMEIT U30NALNIO,
9KBUBANEHTHYIO KNaccy 3alntbl 060pyaoBaHNS
Il (Hanpumep, NNaTbl C NOSTHON U3onNsaunen);
aneKkTpuyeckoe 0bopyaoBaHue, nmerllee
OCHOBHYIO U30N5ALMI0 AOMNONHUTENBHO
OCHalLleHO B NpoLecce MOHTaxa
ANeKTPOYCTaHOBKMU JOMOMHUTENBbHOWN
M3onsaumen;

B Npouecce MOHTaXa 3/1eKTPOYyCTaHOBKU
HEen30NMpoBaHHbIe TOKOBEAYLLME YacTu
OCHaLLEeHbl YCUITEHHOW N30nsLmMen.

e 3aWMWaTb 3N1IeKTPOYCTAaHOBKY

e protect electrical installation

DPX3 "moulded case" offers optimal solutions to
answer protection requirements of tertiary and
industrial installations.

ABTOMaTUYeckne Bbikntodatenu DPX3 B nutom
Kopryce npeaHasHaveHbl AN 3aWuTbl
3NEeKTPOYCTaHOBOK KOMMEPYECKNX U
NPOMBILLNEHHbIX 30aHWUN.

MCBs protect installations against overload and
short-circuit, warranting reliability and safety for
operations.

MO,D,yJ'IbeIe aBToMaTU4yecKkne BblKIn4vaTenu
3aLMLLAIOT ANIEKTPOYCTAHOBKM OT NEepPerpysku u
KOPOTKOIO 3aMbIKaHUSI ¥ rapaHTUPYIOT KX
BesonacHyto 1 HagexHy paborTy.

RCDs assure a protection to people and
installations against fault current to earth.

YcTponctea guddpepeHumanbHOro Toka
npefHasHadeHbl ANA 3aWmThbl noaen m
3MEeKTPOyCTaHOBOK NpW BO3HWKHOBEHMM TOKa
3aMblKaHWs Ha 3eMIto.

Protection devices protect installations and
people: these are the circuit-breakers and fuses.

B kayecTBe annapaToB 3alUTbl Nogen u
3MEeKTPOYCTAHOBOK MPUMEHSAIOTCA
aBTOMaTUYeCKue BbiKIoYaTenu u npeoxpaHuTenm.

The choice of a protection device must provide the
best possible continuity while also taking into
account two compulsory objectives: protecting
people and protecting installations.

BbIBGpaHHbIit annapaT 3alumTbl JOMKeH ob6ecnevnTb
nposeaeHWe Toka B HOPMarnbHOM pexume U
BbIMOMNHATL ABa 06A3aTenbHbIX TpeboBaHNs:
3aWmwaTh naen ot NoPaKeHNs 3NeKTPUYECKUM
TOKOM U 3al4MLLATb 3NIeKTPOYCTAHOBKM.
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KOHTPOJIb COCTOAHUA U30JNIALNUN INTEeKTPOYCTAaHOBKU

e monitoring the insulation of

an electrical installation

An insulation monitoring device complying with Std.
IEC 61557-8 is a device constantly monitoring the
insulation of an electrical installation.

It is aimed at signaling any remarkable reduction of
the insulation level of an installation in order to find
the cause of this reduction before a second fault
occurs, thus preventing disconnection of the power

supply.

B cooTtBeTcTBUM cO cTaHaapTom MOK 61557-8
YCTPOWCTBO KOHTPOSS U30MSLMKN SABMSIETCS
YCTPOWMCTBOM OCYLLECTBNAKOLLEE NOCTOAHHbIN
KOHTPOJIb COCTOSAHUA U30NALUKN
ANEeKTPOYCTaHOBKM.

HasHaueHne gaHHoro npnbopa — cUrHanmM3npoBaThb
0 NtoboM 3HaUUTENBHOM CHUXEHUU YPOBHSA
M30NSLMN 3NEKTPOYCTAHOBKU, YTO NO3BONAET
YCTPaHUTb NMPUYUHY HENCTIPABHOCTU U
npenoTBpaTUTbL NOBTOPHOE BO3HUKHOBEHME AAaHHON
HEeNCNPaBHOCTM C MOCEAYIOLNM OTKIIOYEHNEM
nuTaHus.

e IJKcCnJyaTauus 3J1eKTPOoyCTaHOBKU

e operating the installation

In this document you will learn about the numerous
advantages of the DPX3/DPX range, which is
suitable for all your requirements in terms of
selecting, designing or creating electrical panels or
operating the installation.

B naHHOM JOKYMEHTEe onncaHbl MHOrOYUCIIEHHbIE
npeumyLlecTsa aBToMaTMYECKMX BblKNoYaTenen
cepun DPX3/DPX, cnocobHbIX yooBneTBOPUTL BCE
TpeboBaHus, oTHOCALWMeCs K noabopy
BbIKMOYaTenen, NPOEKTUPOBAHMUIO SMEKTPUYECKNX
WKad OB M IKCNNyaTauun 3NeKTPOyCTaHOBOK.

6e3onacHoCTb JKCcnnyataunm 3NeKTpoyCTaHOBKU

safety of the electrical
installation

AJIeKTPOYyCTaHOBKMU

6e3o0nacHOCTb (3KcnnyaTtauum) HU3KOBOJIbTHOW

safety in LV electrical
installation

In the last years safety in LV electrical
installations has taken an increasingly dominant
role.

B nocneaHue roabl 3Ha4YMTENBHO BO3POCIIO
BHMMaHNe K 6€30MacHOCTU HU3KOBOJIbTHbIX
3NeKTPOYCTaHOBOK.

e ONTUMU3NPOBATL INIEKTPOYCTAHOBKY

e optimize an electrical

installation

A good power factor makes it possible to optimize
an electrical installation and provides the
following advantages:

- no billing for reactive energy;

- decrease in the subscribed power in kVA,

- limitation of active energy losses in cables thanks
to the decrease in the current conveyed in the
installation.

XopoLlmnin KOIPMPULMEHT MOLLHOCTM NO3BONSET
ONTUMMU3UPOBATb PabOTYy INEKTPOYCTAHOBKU 1
obecneynBaeT cneaywLiMe NpeumMyLLecTBa:

- OTCYTCTBUE HEODOXOAUMOCTM onnavmBaTh
peakTUBHYIO SHEPrUio;

- YMEHbLLEHNE NOTPebNAeMOr MOLLHOCTMH,
namepsaemon B KBA;

- YMEHbLLEHNE aKTMBHbIX NOTEPb B Kabensax
©narogaps CHWXeHUO Toka, NoTpebnsemoro
3NEKTPOYCTaHOBKON.
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e pacyeT MOLLHOCTU 3JIeKTPOYCTAaHOBKHU

e sizing of the electrical
installation

This wasted energy is generally billed by the
electricity supplier and it causes additional currents
to flow which must be taken into account in the
sizing of the electrical installation.

OHeprocHab>atoLlan opraHu3auusi, Kak NpaBuno,
BKJIIOYAET B CHET 3TY HAMpacHO pacTpayvBaemyo
3MNEKTPO3HEPTUIO, HANNYNE KOTOPOW NPUBOANT K
yBeNMYeHuto NnoTpebnsieMoro Toka, KoTopbli
HeOOX0AMMO y4NTbIBaTb NPY pacyeTe MOLHOCTH
31eKTPOYCTaHOBKMN.

e [eJieHUe JJNIeKTPOyCTaHOBKM Ha oTAelNbHbIe Luenun o

dividing the installation into
circuits

Division of installation

In the event of a fault, it would be very dangerous
and very inconvenient if the whole of the installation
were cut off from the supply.

By dividing the installation into circuits the
likelihood of this happening is considerably
reduced.

Separate circuits also provide us with a means of
isolation for a section of an installation; this is
important when we are required to carry out any
maintenance, repairs or inspection to a system as
we can work on one circuit at a time and cause a
minimum of inconvenience to any occupants.

[eneHuve aneKkTpoycTaHOBKMU

OueHb onacHoO 1 HeyaoBHO C TOYKM 3peHUs
aKcnnyartauuu, ecrnv BCrneaCcTBME BOZHUKHOBEHMS!
KOPOTKOrO 3aMbIKaHUsI MPOU3OMAET OTKIOYEHNE
BCEWN 3NEKTPOYCTAHOBKM OT UCTOYHMKA NUTAHKS.
Ecnu pasgenuTb 3neKTPOYCTAHOBKY Ha
oTAernbHble Lienu, TO BEPOSITHOCTb Takoro
COObITUS 3HAUUTENBHO YMEHbLIAeTCs.
MpryMeHeHne oTAenNbHbIX Lenei AaeT BO3MOXHOCTb
pasfenuTb SrEKTPOYCTAHOBKY Ha OTAESbHbIE
YyacTu. DTO OYeHb BaXXHO B TEX Cryyasix, koraa
Heo6X0AMMO BbINOSIHUTL TEXHUYECKOE
obcnyxnBaHue, pEMOHT UM OCMOTP CUCTEMBI,
MOCKOJIbKY MOSIBIISIETCS BO3MOXHOCTE paboTaTh B
OTAENbHOW Lienu, NPUYNHAS NPU STOM OCTarnbHbIM
noasaM MUHUMYM Heyao06CTB.
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1.2. NMpueMHUK INEeKTPO3IHeprum

* MPUEMHUK 3NIEeKTPO3HEepPrum e collector
e  3NEKTPONpPUEMHUK e consuming receiver
* MpPUEeMHMK e current-using equipment
o 3N e electric consumer
e noTpebutenb e receiver
Ycmpolicmeo, Komopoe UcCosnb3yem 3/1IeKmMpPO3Hepauro, m. e. e receiver of electric energy

ycmpoticmeo, Komopoe npeobpasyem 3/71eKmMposHepauro 8 Opyaoll
8uO0 aHepauu, Harnpumep:

e 371eKmpodsuzamersib — 8 MexXaHUYeCKYH 3Hepauro

e 371eKMpuYecKas laMroyka — 8 C8emosyto dHePaUro

e Haspesamesib — 8 MENI08YI0 SHEP2UIO

e lUhM — 8 MEXaHUYECKYIO

K npuemHukam omHocsIm makxe U cucmemabl, Harnpumep:
e cucmema asapuliHO20 0C8eWeHUs
e cucmema eeHmMunIAyUU
e cucmema KOHOUUUOHUPOBaHUs1 8030yxa

MPUEMHUK 3/1eKmpOo3Hepauu

BHUMAHUE!
Ha npakTuke 4acTo BMECTO TEPMUHA INEKTPONPUEMHUK OLLIMBOYHO NMPUMEHSAOT TEPMUH NOTpeduTens.

The main preliminary step for sizing the energy YTto6bI BbIGpaTh ONTUManNbHYH MOLLHOCTb
source(s) is to carry out a «power analysisy, to WCTOYHMKA (MCTOYHUKOB) NUTaHUS cnegyet
ensure there is an optimum power supply for all the  BbINONHUTE «aHanNn3 NOTPE6NAEMON MOLLHOCTU Y.
consuming receivers in the data center: lighting, [ns 3Toro HeOBXOANMO CNOXUTb 3HAYEHUS
heating, air conditioning and utilities, etc. and of MOLLHOCTEeN BCEX NPUEMHUNKOB 3rEKTPO3HEPTNn B
course the racks and IT systems. LO[: cuctem oceelyeHus, oborpesa,

KOHAMLMOHMPOBaHUSI BO3ayXa U APYrnX
WHXEHEPHbIX Cnyx6, 1, ecTecTBEHHO, cToek n UT-
obopyanoBaHus.

Electrical infrastructure optimisation must form the  OnTumuM3auns dNeKTPUYECKON NHAPPACTPYKTYPbI

subject of an in-depth study, which requires a good  gormkHa cTaTb NpegMeTOM rMyboKoro 3yyYeHust, 4To

knowledge of the receivers that are to be installed. B cBol 04epenb TpebyeT XOpPOLLIEro 3HaHNS
XapakKTepucTuk yctaHaBiMBaeMbIX

3NEeKTPONpPUeMHUKOB.

Uninterruptible power supply (UPS) UcTouHuk 6ecnepeboriHoro nutaHusa (UBIT)
An Electronic device connected between the Utility =~ OnekTpoHHOe yCTPOWCTBO, KOTOPOE BKIOYAOT
Power and electric consumers. MexXay NUTatoLLern CeTblo U NPUEMHUKaMM

3neKTpVI‘-IeCKOI;1 SHeprun.
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The purpose of the power analysis is to list the
power of all the receivers and circuits to be
supplied in order to size their source and calculate
the physical characteristics of the installation
(trunking, protection devices, etc.).

It has become a complex operation due to the
development of installations in at least three
directions:

- multiplication of requirements and functions;
- ensuring the safety of the energy supply;

- reduction of consumption.

Llenbto aHanu3a notpebnsaemMon MOLHOCTH
SABNSAETCHA COCTaBfIEHME NepPeYHs MOLHOCTEN BCEX
NoAKNio4YaeMbIX K UCTOUYHMKY NUTaHUS
3NeKTPONPUEMHUKOB U Liener aAnga onpeaeneHus
MOLLHOCTW UCTOYHMKA NUTaHUSA 1 pacveTa
napameTpoB 31EKTPOYCTaHOBKM (Kabenewn,
YCTPOWCTB 3aLUunTbl U T. 4.).

B npouecce npoekTUpoBaHus 3NeKTPOYCTaHOBKM
Heo0X0aMMO BbIMOMHUTL KOMMNMNEKCHbIN aHanms
cUTyaumn Mo crieayroLmnm TpeM HanpaBneHNsaMm:

- YMHOX€eHne TpeboBaHun n pyHKUNIA;

- obecneveHne 6e30MacHOCTU 3NEKTPOCHABXEHNS;
- YMEHbLLEHNEe NoTpebeHns aNeKTPOSHEPIUN.

The normal operating state of a receiver is
generally such that the power it uses is less than its
nominal power, this is the concept of utilization
factor.

B HopmanbHoM paboyem cocTosiHumM noTpedbnsaemast
MOLLHOCTb 3NeKTPONpPUeMHUKa 0ObIYHO MEHbLLIE
€ro HOMMHanNbHOW MOLLHOCTU. B aTOoM 1 cocTouT
OCHOBHasi naesi NpUMeHeHns koagduLneHTa
MCMNONb30BaHus.

An alternating current electrical installation,
including receivers such as transformers, motors,
welding machines etc., and in particular any
receiver for which the current is out-of-phase in
relation to the voltage, absorbs a total energy called
the apparent energy (E app).

OneKkTpuyeckme yCTaHOBKN MepPeMEeHHOro Toka, B
COCTaB KOTOpPbIX BXOAAT Takme npuemMHuUKn
3MNeKTPO3HEPINN, Kak TpaHCcHopmMaTopsl,
3neKTpoABUraTenu, aNeKkTpocBapoyHble annapaThbl
W T. 4., M gpyrne NpMeMHUKM, Y KOTOPbIX TOK He
coBnagaeT no gase Cc HanpshXkeHnem, noTpebnsioT
3MEeKTPO3IHEPruio, KOTopas Ha3blBAETCSA «MOSHOW
aHeprunen» (E app).

e KaTeropusi NPMEeMHUKOB 3JIEKTPO3HepPrum (no o

HageXHoCTUn nx 3neKTpOCH36)KeHVIﬂ)

category of electrical energy
consumers

e 3reKTponpuemHuku | kKaTeropum

e | category consumers

BrekmponpueMHUKU, nepepbl8 351eKMpPOoCcHabKeHUsT KOmopbIX
MOXem roesiedb 3a coboli ornacHocmb 011 XXU3HU toded, y2po3sy

0ns 6e3onacHocmu eocydapcmea, 3HadumeribHbIU
MamepuarnbHbIl yu,epb, paccmpolicmeo Cr10XKHO20

MexHOI02UYeCK020 Mpouecca, HapylweHue gyHKUUOHUPOBaHUSsI
0C060 8aXHbIX 31EMEHMO8 KOMMYyHaIlbHO20 X035licmea,

obbeKkmos ces3u u meJsiemempuu
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e 3nekTponpueMHuku ll kateropum

e || category consumers

BnekmpornpueMHUKU, nepepbi8 371eKmMpoCcHabXeHUs KomopbIX
npusodum K maccogomy HedoomilycKy npoOyKuUU, Macco8biM
npocmosim paboyux, MexaHu3Mo8 U rnpoMbIUIEHHO20
mpaHcropma, HapyuweHuto HopMmarbHOU dessmenbHoCmu
3Ha4YuUMersibHO20 Kosiudyecmaa 20p0OCKUX U CeIbCKUX Xumeseul

e anekTponpueMHuku lll kKateropumn

onpedenerus | u Il kamezopud.

e |ll category consumers

Bce ocmarnbHble anekmpornpueMHUKU, He nodxodsuwue nod

Hanps>XeHune Ha 3aXKnmMmax npueMHuUKa 3N1eKTpoIHeprmm o

receiver voltage

1.3. MoTpebuTenb aneKkTpo3aHeprum

e MOTPebUTEenb 3NEKTPUYECKON IHEPTrun
e MOTpebuTenb 3NEKTPO3IHEpPrum
e anekTponoTtpebutens

3/1IeKmMpu4ecKyro aHepauro

cemu.

Kayecmea.

1) fOpuduyeckoe unu gusudyeckoe fUyO, UCMOMb3yWee o

2) MNpednpusmue, uex, cmpoumesbHas nnow,adka, keapmupa u m. o
0., ¥ KOmOpbIX MPUEMHUKU 371IEKMPUYECKOU 3HEPauU UCMOb3YIom
3/1IEKMPUYECKYI0 SHEP2UIO, MOMpebrisseMyro U3 31eKkmpuyeckoll

e consumer
e consumer of electricity
e electric consumer

e electrical customer
load customer

e power consumer

user of electric power

ObecneyeHue 6ecriepeboliHo20 cHabxxeHus nompebumerell ariekKmpoaHepaueli Hadnexauw,eao

The situation in the electricity sector has been
improving gradually, as evidenced by a more
reliable supply of electricity to consumers.

MonoxeHne B 3NEKTPO3HEPTrETUHECKOM CEKTOPE
NMOCTENEHHO yny4llanock, 0 YeM CBUOETENbCTBYET
Oonee HagexHoe cHabXxeHne noTpebuTenen
3NeKTpo3Hepruu.

The biggest consumer of electricity is industry,
with the greatest consumption in mining and
metallurgy.

OCHOBHbLIM NOTPe6UTENeM aNeKTPO3IHeprum
ABMSIETCS NPOMbILLNEHHOCTb C Hanbonee
SHEProeMKUMM ropHoA06bIBatOLLEN U
MeTanmnypriuyeckon oTpacrsimu.

In the large majority of developing countries,
growth in the number of electricity customers was
limited.

B orpoMHOM GOMbLUMHCTBE pa3BUBAIOLLUXCS CTPaH
POCT KONMYeCcTBa NOTpebuTenei afeKTpoaHeprum
HOCWI OrpaHUYEHHbI XapakTep.

The invention relates to the field of electrical
engineering and can be used for the autonomous
supply of electrical energy to electrical
consumers.

[aHHoe n3obpeTeHne oTHoCUTCS K obnactu
3MNEKTPOTEXHUKM N MOXET ObITb MCMONBb30BaHO AN
aBTOHOMHOrO NUTaHWs noTpebutenen
3NEKTPUYECKON IHEPTUN.

cobcmeeHHO20 doMalwiHe20 UCMOb308aHUS.

e ObITOBOM NOTPeOUTENb (3NEKTPUYECKON IHEPTUM) o
lMompebumenb, nokynawul 371eKMPO3Hepauro Ors

household customer
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e OTBETCTBEHHbIM NOTpPeOUTENb (INMEKTPUYECKOMN e demanding customer
aHeprum) e critical customer
lMompebumersb, HapyweHuUe 371eKmponuMaHusi KOmopozo MoXem
rpusecmu K agapuliHbiM CUmMyauyusiM 8 MexHo102u4eCKOM
npouecce u/unu K HapyweHuro 300pos8bs frodel 8rnioms 00
niemarnbHO20 ucxoda.

They incorporate an internal bypass to maintain BcTpoeHHbI 6arinac obecnevnBaeT HenpepbIBHOE
service continuity in the unlikely event of an internal  nuTaHWe Harpy3ku Npy BO3HUKHOBEHWM
fault occurring, and they also have a maintenance MarnoBepOsITHON BHYTpeHHeN HencnpasHocTu VIBI.

bypass to facilitate servicing without the need to Kpome Toro, 6narogapsi cepsucHomy 6annacy

power down critical systems. MOXHO BbINOSHATE TEeX006cnyXmBaHme, He
npepbiBas 3NeKTPOCHabXeHNs1 OTBETCTBEHHbIX
noTrpeourtenemn.

113




OTa cTpaHuua ocTaBneHa nycToun.
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