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NMepeyeHb OCHOBHbIX AOKYMEHTOB, pernameHTUPYHoLWUX
npumeHeHue Y3UI B anekTpoycrtaHosKax go 1000 B

1. MY3 7. NpaBuna yCTponCcTBa aN1eKTPoyCTaHOBOK. V3aaHne 7:
-N.7.1.22 «Npn BO34yLUHOM BBOAE AO/DKHbI YCTaHABIMBATLCA OrPaHUYNTENIN NEPEHANPAXKEHNINY.

2. TOCTP 50571.4.44-2019 (M3K 60364-4-44: 2007) 31eKTPOyCTAaHOBKM HW3KOBOJ/bTHbIE. YacTb
4.44. 3almTa ana obecnedyeHna 6e30MacHOCTU. 3allnTa OT PE3KUX OTKIOHEHMIN HANPSXKEHNS 1N BMEeK-
TPOMarHUTHbIX BO3MYLLEHWIA:

- Paspen 443 «3almTa (311eKTPOyCTaHOBKM) OT KpaTKOBPEMEHHbIX NepeHanpsikeHuin aTMochepHoro
npoucxoxaeHnss obecrnedmBaeTCa YyCTaHOBKOW YCTPOMCTB 3aLUUTbl OT MMMYIbCHbIX MepeHanpsixe-
HUAY;

- MNpunoxkexne B «ecnu nuTaHne aneKTPOyCTaHOBKM OCYLLECTBIAETCA MO BO3AYLLHOW TIMHWUN 3M1EKTPO-
nepeaaun...TpedyeTtcst yctaHoBka Y3UI. B crnyyae BO3ayLIHOWM pacnpeaenvTensHoOM CeTn 3awmrta ot
nepeHanpﬂ»(eHMM YCTaHaB/IMBAETCA B TOYKaX COEANHEHUA CETU W, TNNAaBHbIM o6pasorv|, B KOHLUEe Ka-
XKAOW BO3AYLUHOW NMMHMK 3eKTponepeaayn, umetoLen annHy 6onee 0,5 Kmy.

3.TOCT P 55630-2013/IEC/TR 62066:2002 [TepeHanps>XeHWs UMMYyNbCHbIE U 3aLymMTa OT NepeHanps-
YKEHWIN B HU3KOBOMBTHBIX CUCTEMAax NepeMeHHOro Toka. O6LLIMe NOMOXKeHUs.

-n.5.4. «nepeHanpsa>XXeHnd, BbI3BaHHbIE NMPAMbIM yAapoOM MOJTHUN B HU3KOBOJIbTHYHO JIMHWNIKO, OrpaHn-
4YMBaroTCA 3alLNTHBIMUK yCTpOVICTBaMVI, KOTOpble YyCTaHaBJIMBAKOTCA Ha TpaHCCbOpMaTOpHOVI noAacTaH-
Unn n B yCTaHOBKE I'IOTpe6V|TEJ'IF|>>.

4.TOCT P 50571.5.53-2013/M3K 60364-5-53:2002 5neKTpOyCTaHOBKM HU3KOBObTHbIE. HYacTb 5-53.
BbI60op 1 MOHTaXk an1eKkTpoobopynoBaHmns. OTAeNeHne, KOMMyTaLms 1 ynpaBneHue.

5. C0-153-34.21.122-2003 (PL, 34.21.122-87) VIHCTPYKLMA NO YCTPOMUCTBY MOSIHUE3ALLMTbI 3AaHNIA,
COOPY>KEHWI 1 MPOMBbILLNEHHbBIX KOMMYHUKaLWIA.

6. CIN 256.1325800.2016 SneKTPOYCTaHOBKM XWbIX 1 OOLLECTBEHHbIX 3aHWiA. [1paBuia NPoeKTpPo-
BaHWs M MOHTaXa.

7. Accoumnaumns «POCIJIEKTPOMOHTAX». TexHuueckuin unpkynap N°30/2012 O BbINOAHEHUM MON-
HMe3aWwmTbl 1 3a3emnenmns BT v BJIM go 1 kB.

8.TOCT P M3K 62305-1-2010 3alimTa OT MonHUK. YacTb 1. O6Lime npuHLmNbI.

9. MOCT P M3K 62305-4-2016 3awuta OT MOMHUW. HacTb 4. 3allimTa 9N1eKTPUYECKMX N NEKTPOHHbIX
CUCTEM BHYTPW 34aHWUI 1 COOPYXKEHNI.

10. TOCT P M3K 61643-12-2011 YCTponCTBa 3alMTbl OT UMMYbCHbIX NepeHanpaXeHnin HU3Ko-
BOJIbTHble. HYacTb 12. YCTpoicTBa 3allMThl OT UMMYIbCHbBIX NePeHanpadXKeHnn B HU3KOBOBTHbBIX CU-
NOBbIX pacnpeaennTenbHbIx cucTemMax. MpuHUMMbLI BbiGopa 1 MPUMEHEHNS.



MUcxoaHble AaHHble

PaccmatpuBaetcs npuMeHeHne Y3WIT B kayecTBe CpefcTBa BHYTPEHHEN MOJHWESALLMTLI 3AaHUN,
COOPYXKEHW, OB BEKTOB UHAMBUYAIbHOIO XWI0ro CTPOUTENbCTBA (Aanee - O6bekTa). INeKTpocHab-
»eHne O6beKTa OCYLLECTBSETCH OT TpaHCchopMaTopHOK noacTaHumm (TIT) nocpeacTBOM KabenbHOW
nnn Bo3ayWwHoM NuHMK. LLKT ydeTa (LLLY) pacnofioxeH Ha rpaHule 6anaHCcoBOM NPUHAANEXHOCTH,
pucyHok 1. OTBeTBfEHNE OT onopbl co LY fo BBoaHoro pacnpefenvtensHoro wmta (PLL) O6bek-
Ta BbINOAHEHO BJT unn KJT AANHON He MeHee 2 M, MPOMEXYTOYHbIX LUMTOB HeT. Ecnn O6bekT nmeeT
BHeLLHO MonHKesawmTy (M3), To yaap MOoSHUM pacCMaTpUBaeTCs B Ka4eCcTBe pacyeTHOro crydas.

PucyHok 1 - [puMep WmnTa y4€Ta Ha ornope

1 - ABTOMaTUYeCKWiA BbIKItOYaTeNb; 2 - YCTPOMCTBO 3alUWTbl OT UMMYAbCHbBIX MepeHanpsXeHui
(Y3WM); 3 - CYETUMK BNEKTPUYECKO aHEPruK; 4 - Pene HanpsikeHus; 5 — Y30; 6 - PEN-lunHa

AO «HIMO «CTpumep» © 2021

Bbi6op Tvna 1 napametpos Y3WIM ans yctaHosku B LLLY 1 PLL paccmaTpuBaeTcst B 3aBMCMMOCTM OT
BapuWaHTa OpraHv3aLmny a1eKTPOCHabKeHWs, HaNM4Ksa CUCTEMbI BHELLHEN MOSTHMES3ALUMTbI U CUCTEMbI
3a3eMJ/ieHnst. YUMTbIBalOTCA Cefytolme NCXoAHbIe AaHHble:

1. Cuctema 3azemnennsa TN-C-S unu TT (ana cuctembl 3a3emnenms TN-C-S pasgenermne PEN-npoBo-
[IHWKa BbINofHeHOo B LLY).

2. OTBeTBMEHME Ha y4acTke oT WY go P BbinonHeHo CATT nnn KJ1.
3. ABP He npefiycMOTpeH.

4. 06bekT ¢ M3, nuTaHmne no CAM.

5. 06bekT ¢ M3, nuTaHme no KJ1.

6. O6bekT 6e3 M3, nutaHne no CUTM.

7. 06beKkT 6e3 M3, nutanue no KJ1.

8. Mpwu nuTaHumn O6bekTa nocpeacTsoM CUIM yunTbiBaeTCSH HanMume UM OTCYTCTBUE SKPAHMPYHOLLIMX
06bEKTOB BAOMb Tpacchl BJ1.
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3awmTa obopyaoBaHua Ob6beKTa
NPU Ha/IMYMU BHELLHEA MO/THUE3aLLUTbI

Mpy HaNU4YKMM cUCTEMbI BHELLHEN MONTHMe3aLmTbl O6beKTa yunTbIBaeTCs NPSiIMON yAap MOTHUM B MOJT-
HUENPUEMHWK, KOTOPbI COEAMHEH C 3a3eMAAIOLLMM YCTPOMCTBOM (3Y). 3heck BO3MOXHbI ABa NyTw
BO3HUKHOBEHWUSA UMMY/NbCHbIX NEpeHanpsxXeHuin. NpoTekaHne Toka MOJIHUK Bbl3blBAET MOBbILLIEHNE
noteHumana 3Y, M3 » PE-NpoBOAHNKOB, YTO Npw oTCyTCcTBUK Y3WTT NprBOAUT K MPOBOHD N30ASLMN
o6opyaoBaHus. Mpoboit nsonaunm (nnv cpabatbiBaHve Y3WI) NpuBOAUT K ypaBHUBAHWIO NOTEHLMa-
JIOB M NPOTEKAHWIO 4aCTy TOKa MOJTHWUM Yepes BCe aleMeHTbl exeMbl Ao TI. Kpome Toro, pacTekaHue
TOKa MOSIHUM MO TOKOOTBOAAM ABIACTCA MPUYNHON BO3HUKHOBEHWA NHAYKTUPOBAHHbIX NepeHanps-
YKEHWNI, PAaCNPOCTPAHAOLLMXCA MO NPOBOAAM 1 TOKOMPOBOAALLMM 3/IEMEHTAM.

IMAynbCHble NepeHanpsi»XeHUst MOryT pa3BMBaTbCS U CO CTOPOHbI MUTaHWUSA, eC BO3MOXHbI [TYM
B CUIM nnu yaapbl MONHAW B6AM3M NuTatoLwen nuHmum (CUM nnmn KIN).

lNepeHanpsiKeHns, BO3HMKaIOLLIME NHOBbIM U3 NEPEYNCIEHHbBIX MYTENR, MPUBOAST K MOBPEXAEHMIO MO-
MEexX04yBCTBUTENbHOIO 060pyAoBaHNA O6BbEKTa UM CHUXKEHWIO ero pecypca.

OCHOBHbIM CMOCOB60M 3alLMTbl 060PYA0BaHNS OT BTOPUYHBIX MPOSIBAEHNUI MOMTHUEBbIX Pa3psaaoB fB-
NSAHOTCHA YCTPOMCTBA 3aLLUMTbI OT UMMY/bCHbIX NepeHanpsikenmnii (Y3WIM). Y3UI ycTaHaBnmMBaeTcs Kak
B PLL ons 3alwmTbl o6opyaoBaHus BHYTpY O6beKTa, Tak 1 B BblHeceHHbI LLLY ans npegoTepalleHna
NOBPEXAEHNA CUETYMKA M APYroi annapaTtypbl (PUCYHOK 2).

OcobeHHOCTH Bblbopa napameTpos Y3WI npu MYM B cucTeMy BHelHein MonHue3almTbl O6bekTa
onucaHbl B Mpunoxenun. PekomeHaaumm no tunam Y3WIM ana npumenenns 8 LY v PLL ans ogHodbas-
HOW 1 TpéxdasHol ceTu Npu Hannummn y O6bekTa cUCTeEMbI BHelLHen M3 npeacTaBneHbl B Tabnuue 1,
TUMOBbIE CXEMbI YCTAaHOBKM - Ha cxemax 11 2.

Tabnuua 1 - Y3 anda yctaHoskm B LY 1 PLL npu Hannumnm y O6bekTa BHeWHen M3

220B 380B
MpumeHeHne
y3uri TN-C-S T TN-C-S TT
PU®-5-1275/12,5 (1) PU®-3-1+11 275/12,5
B LY 140 (3+0)
cxema «1+0» +
2xPU®-3 1+11 320/25 (1) PUD-O-1+11
275/12,5 (4+0)
+
- 2xPUG-3-1 275/12,5 (1) oxema «2+0» PUD-3-1+11 275/12,5
B
cxema «2+0» (4+0)
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PucyHok 2 - MecTta yctaHoBku Y3WI ans
3aWwmTbl O6bekTa C BHELUHe MosHue3a-
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Cxema 1 - Tunoeast cxema yctaHoBku Y3 B LY 1 PLL
NpW HaMMYMM CUCTEMbI BHeLLIHen M3, Ha npumepe oaHoha3HoM ceTu

A) Cuctema 3asemneHus TN-C-S
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B) Cuctema 3azemnenus TT

KTN

/M/UMJ snHDWNU poQQ

wy

T

=

S

y3un

PE

CUIr/Kn

PUL
1T
L C
‘J3MH%
N
y3un

PE

Y30 % Y30 % PE

= =
\ N \ \
lOcﬁemeuuel lOcEemenuel lPoaemKu] lPoaemKu]

O-cTtpumep |5

3



Cxema 2 - Tunoas cxema yctaHoBku Y3UI B LY n PL
NpW HaNUYUK CUCTEMbI BHELLHeN M3, Ha npumepe TpéxdasHo ceTn

A) Cuctema 3asemnenus TN-C-S B) Cuctema 3azemneHus TT
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3awuTta o6opygosaHna O6beKTa Npu OTCYTCTBUM
BHELUHEN MOZIHUE3ALUTDI

Ecnn Ha O6bekTe HeT cUCTeMbl BHellHel M3, To NpAMON yaap MOTHUM He paccMaTpuBaeTcs. B aTom
Cny4yae UCTOYHWKOM BO3AENCTBUS Ha 0O0PYAOBaHWE MOXET CTaTb MUTarollas BO3AyLlHaa Uan Ka-
6enbHast nuHus 0,4 KB npu yaape MOSHUM HEMocpefCcTBeHHO B BJT unm no6avsocTu (Hanpumep,
B 3eMIIIO, AEPEBO UMW PYroe 3aHue).

BoamorkeH [TYM B nuTatowlyro BJI
(BJT He aKpaHMpOBaHa APYrMmMM 0O bEKTAMN)

Y3WI | (I+11) knacca yctaHaenusaeTea B LY. Ecnm paccTosiHne 1o PLL npeBbiwaeT 25 M, TO peKoMeH-
ayetca B PLL ycTaHoBUTb Y3WIT Il Knacca, KOTopbIi COBMECTHO ¢ nepBbiM Y3WIM o6pasyeT kackaaHyro
cxemy 3alnTbl (pucyHok 3). Ecnn fo PLL MeHee 25 M, To BTopoit Y3WI He TpebyeTcs.

PekomMeHgaummn no Tunam Y3WIM ana npumeHenns B LY n PLL ana ogHodasHom 1 TpéxdasHol ceTu
B YCNOBMSAX BO3MOXHOCTM MYM B nutatoLyro BJT n otcyteTBMsA y O6bekTa cucTeMbl BHellHen M3
npefcTaBeHbl B Tabnuue 2, TUNoBas cxeMa YCTaHOBKM - Ha cxeme 3. PelleHnst akTyanbHbl A5 Ch-
cTem 3a3emnenns TN-C-Su TT.

Ta6bnuua 2 - Y3UI anqa yctanosku B LY v PL npu oTcyTeTBUM y O6bekTa BHellHel M3 npu Bo3-
MOXHOCTW [TYM B nuTatoLyto BJ1

BapuaHT 1 BapuaHT 2
[MpuMeHeHne
vann Ot WY no PUL meHee 25 m OT WY po PLL 6onee 25 M
220B 380B 220B 3808
wy PU®-3-1275/12,5 (1) PU®D-3-1+11 275/12,5 PU®-5-1275/12,5 (1) PUD-3-1+11 275/12,5
B
cxema «1+0» (3+0) no cxeme «1+0» (3+0)
PU®-3-11 275/20 PU®-3-11 275/20
B8 PLL HeT HeT
(1+1) (3+1)

AO «HIM0 «Ctpumep» © 2021

PucyHok 3 - MecTta yctaHoBkuM Y3UIT 4na 3alimthl
O6bekTa 6e3 BHeLUHe M3 npu Bo3MOXHOCTH MYM
B nuTatoLLyto BJ1
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3awmTa OT UHAYKTUPOBAHHbIX NepeHanpAXKeHun
(KN unu BN, 3KpaHMpoOBaHHaA Apyrmmu ob6veKkTtamm)

NHOYKTUPOBaHHbIE NepeHanpaXKeHns BO3HUKAIOT Npu yaape MOSIHUK B 3eMIIHO, AEPEBO WN 3[aHne
Ha pacCTosAHUM [0 MNONYKWUIOMETPa OT Tpacchbl NMnHuK 0,4 KB. BonHa nepeHanpaXKeHns BO3HUKaeT 3a
CYET 3/IEKTPOMArHUTHbIX CBA3EN KaHana MOSIHUM C TOKOBEAYLLUMMU U 3a3eMIIEHHbIMU 31eMEHTaMu
3MIEKTPUYECKOW CETU U PACMPOCTPaHAETCA MO BCEM 3M1EKTPUYECKN CBA3AHHBIM IMHWUAM, YTO NMPUBO-
ANT K NMOBPEXAEHNIO MECT € Hanbonee cnadoit n3onsumeit. B obLiem cnyyae Ans 3alumTbl OT MHAYKTH-
POBaHHbIX NepeHanpsXxeHnit npumeHaoT Y3UI I knacca.

YctanoBku Y3WI Il knacca B WY goctatodHo Ana salmTbl O6bekTa, He OCHALLEHHOro CUCTEMOW
BHelHel M3 (pUCYHOK 4), OT NPUXOASALLMX CO CTOPOHbI MUTAHUS MHAYKTUPOBAHHbIX MEPEHanpsixKeH,
ecnun pacctosHue mexay LY v PL He 6onee 25 M. Ecnu aTo paccTosiHne 6onblue, To B PLL cTaBuTeS
BTopoit Y3 Il knacca. LlenecoobpasHo yuecTb 1 BeposTHOCTb MYM B CUIM Ha yyacTke mexay LY
1 PLLL, ecv aTOT y4aCTOK He aKpaHMpOoBaH 6osee BbICOKMMU OO beKTaMU.

PekomeHgaumn no Trunam Y3WUIM ana npumeHenns B LY n PLL ana ogHodasHom 1 TpéxdasHol cetu
B YCNOBUAX HEBO3MOXHOCTM [MYM B nuTatoulyto BJT n otcyTeTBma y O6bekTa CUCTEMbI BHELLHen M3
npefcTaBeHbl B Tabnuue 3, TMNOBas CXxemMa YCTaHOBKM - Ha cxeMe 3. TakKe pacCMOTPEH BapuaHT,
Koraa Bo3moxeH MYM B CUIIN Ha ydacTke mexxay LY n PLL. Pelwenns akTyanbHbl 415 CUCTEM 3a3eM-
nenna TN-C-Sun TT.

Ta6nuua 3 - Y3WIM pnsa yctaHoBku B LLLY v PLL npu oTcyTeTBMKM y O6bekTa BHelHel M3
NPY HEBO3MOXHOCTH YM B MUTAIOLLYHO NINHNIO

Moume- BapuaHT 1 BapuwaHT 2 BapuaHT 3
HeHne Ot WY fo PUL MeHee 25 M OT LY fo PLL 6onee 25 M MYM B CUT mexay LY v PLL
yann 220B 380 B 220B 380 B 2208B 380 B
B LY PU®-3-1I PUND-3-11 PUND-O-11 PUND-O-11 PUD-5-1 PU®-3-1
320/20 (1) 275/20 (3+1) 320/20 (1) 275/20 (3+1) 275/12.5(1) 275/12.5(1)
B PL et her PU®-3-11 PUN®-3-11 PU®-3-1+1 PUND-3-1+1
275/20 (1+1) 275/20 (3+1) 275/12,5 (1+1) 275/12,5 (3+1)
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PucyHok 4 - MecTa yctaHoBku Y3UI ans 3alinTol
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Cxema 3 - Tunoas cxema yctaHoBku Y3UI B LLY v PL npn
OTCYTCTBUM CUCTEMbI BHELLUHEN M3, Ha npumMepe TpéxdasHom

CETUN NNTAHNA

A) Cuctema 3asemnenus TN-C-S

11, L2, L3
‘

w0 LR

y3un

KTn
(=2]
o>
[=]
Qo
2
c
3
j=]
I
c
N
M
=
jun |
S~
=
e}

wy
TN-C-S PE aPE
N 577
Wh

N

PE

CuUn/iKn

10| O cTpumep

PU

TN-C-S

11,12, 13
‘

T y3un

N

PE |

‘ OcBeuteHue ‘ ‘ UEGEU.{EHUE‘

Posemku| |Po3semku

I3

B) Cuctema 3azemnenus TT
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CsoaHan Tabnuua Bblibopa Y3UM cepun «PUD» ana 3awimnTbl 3NEeKTPOYyCcTaHOBOK Ob6beKTa

|_|pl/1 HaIMYUN CUCTEMbI BHELLHEW MO/THNE3ALWNTbI

220B 380B
JInHua nutanus ot Tl
Y3Ull s LY Y3Ull s PLL Y3ulll s LLY Y3Ull s PLL
TN-C-S TT TN-C-S TT TN-C-S TT TN-C-S TT
PU®-0-|
PUD- 9| IYPUG-O-1411 275125 (1) + 2XPUD-O-1+1l
275/12,5 (-I) A 320/25 (‘]) PU®-O-I+I PU®-O-1+I it +
BJT vnn KJ1 320/25 (1) PN®-5-1 255/20 275/12,5 (3+0) 275/12,5 (4+0) PUD-3-I+11 275/12,5 (4+0)
cxema «1+0» cxema «2+0» (N-PE) cxema «2+0»
cxema «2+0»
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[pn OTCYTCTBMU CUCTEMbI BHELLIHEN MONHME3ALLNTbI

220B 380B
JIniua nutaHma ot TI Y3Un s LY Y3UnN B PLL Y3Un e LY Y3Un s PLL
TN-C-S, TT TN-C-S, TT TN-C-S, TT TN-C-S, TT
KNn<25mort et et
BJ1, HET 3KpaHMpyrOLLMX WY po PLU
' parmpytol PUD-3-1 275/12,5 (1) PUD-3-1+1 275/12,5 (3+0)
00bEKTOB KJ1 225 m o7
- PU®-5-11 275/20 (1+1 PUN®-5-11275/20 (3+1
WY s0 PLL ®-0 5/20 (1+71) -9 5/20 (3+1)
KJl<25m ot HeT HeT
BJ1 npu Hanu4mm LY no PLL
SKpaHUPYHOLLMX PUD-3-11 320/20 (1) PN®D-3-11 275/20 (3+1)
o6bekToB nnm KJT; KN =25wm ot
PU®-5-11 275/20 (1+1 PU®-5-11 275/20 (3+1
WY s0 PLL ®-9 5/20 (1+71) -9 5/20 (3+1)
BJ1 npu Hanu4mm B oT LLLY
SKPaHUPYHOLLMX 70 PL PUD-3-1275/12,5 (1) PUD-3-1+11 275/12,5 (1+1) PUN®D-3-1+11 275/12,5 (3+0) PU®-3-1+11 275/12,5 (3+1)

06beKTOB Mnn KJ1

12| O cTpumep
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Mpunoxkerne 1

Bbi6op Y3UMN npu MYM B cuctemy BHellHeN
MONHME3aWUTbl 06beKTa

Ecnn 06BbEeKT (3aHMe UK COOPYXKEHWE) OCHALLIEH CUCTEMOW BHELLHEN MOSTHUE3ALLMTDI, TO yaap MoJI-
HUN ABNSAETCS PacyeTHbIM cryyaeM. Mpu yaape MOSIHUM B MOSTHMEOTBOf, 06beKTa NoTeHLMan Ha 3a-
3emnsatoLleM ycTporcTe (3Y) 3a [0 MUKPOCEKYH bl JOCTUIHET YPOBHS HAMPSIXKEHNS, MPU KOTOPOM
B PLL cpa6oTaeT Y3UIM nnu npobbeTtcst n3onaums. C y4eToM CKOPOCTM PacnpoCTPaHEHNs 91eKTpo-
MarHuWTHOM BosHbI (~200 M/MKC) 3a BpeMs HapacTaHus umnynbea (~10 MKC) B MPOLECC pacTekaHns
TOKa MOMHUK ByayT NOAKNtOYEHbI BCe 3aseMnmntenu nmHum 0,4 KB, fnmnHa KOTOpoi 06blYHO He Mnpe-
BbiwaeT 500 M. MosToMy, B YacTHOCTW, B [1] pekomeHayeTcsa ycTaHoBka Y 3T He3aBUCUMO OT TUna
CUCTEMbI 3a3eMJIeHUs He TOMbKO Ha aBOHEHTCKOM OTBETBEHMMN U HEMOCPEACTBEHHO Y NMOTpebuTens,
HO 1 «BO BCeX TOYKax 3a3emsenns PEN npoBoHWKa, B Ha4Yane 1 B KOHLE KaXXAOW IMHWM, Ha NIMHENHbIX
OTBETBIIEHMAX.

OueHKa noteHumana 3L

[Mpn yoape MOnMHUKM paccMaTpuBaeTcs Lenb C COCPefoTOYEHHbIMY NapaMeTpaMu U SKBUBANIEHTHBIM
COMPOTUBEHNEM 3a3EMIIEHNS, BEIMYMHA KOTOPOrO He ByAeT MeHblie 3 OM (3Y TI1 ¢ y4eToM NoBTOp-
HbIX 3a3emsieHnin — 4 Om no MY, 3Y goma — MuHumym 10 Om). Mpu yaape MOMHUM C pacyeTHOM
amnautygor 100 kA (TOCT) noteHuman 3L (PE-npoBogHYKa) HapacTaeT 0 BenyuHbl He MeHee U,
=100 KA-3 Om = 300 KB (6e3 yueTa yBenmueHnst ConpoTUBIIEHUS NMPU TOKaX BbICOKON YacToTbl).

[na npeaoTBpaLLeHrs Tpo60os N301aLUMK 060pYA0BaHMA HEO6XOAMMO OrpaHNYNTb BOSTHY NepeHanpsi-
YKEeHUs1 Ha 6e30MacHOM ypoBHe ([0 2 KB) 1 ypaBHATb MOTeHUMasbl BCEX MPOBOAHUKOB C MOMOLLBHO
Y3WM. Y3, ycTaHoBneHHOe B PLL no cxeme «2+0» ans ogHodasHom ceTh nnn «4+0» ana Tpexdas-
HOW CeTW, ypaBHUBAeT NoTeHUManbl, cCoeanHsas PE-NTpOBOAHUK € KaxAbIM GasHbIM ¥ HyleBbIM Mpo-
BOAHWMKamu. B utore, PE npoBOoAHNMK MpuobpeTeT noTeHuman, ycnosHo, 302 kB, a dasHble 1 HyneBoi
npoBoaHukK — 300 kB. K nsonaummn o6opynosaHuns 6yaeT NpUIoxKeHo 6e30nacHoe HanpsixkeHne 2 KB,
COOTBETCTBYHOLLIEE HAMPSXKEHWIO orpaHnyeHns Y3,

[1] Accoumams «POCINMEKTPOMOHTAX». TexHnueckuin umpkynap Ne30/2012 «O BbINOMHEHW MOHUESALUTbI U 3a3eM-
nenns B n BJIV go 1 kB».

AO «HIMO «CTpumep» © 2021

OLLeHI-(a paC‘-{éTHOFO TOKa, NMpoTeKarLwero 4yepes
Y31 s PL

[ns 30aHUin 1 COOPY>KEHNIA MOXHO PYKOBOACTBOBaTLCS pekoMeHdaunamu FOCT P MOK 61643-12
n FOCT P MOK 62305-4, rae npegnonaraetcs, 4to 50% ToKa MOIHMM OTBETBASETCA B 3a3eMNTENDb,
a 50% npoTeKaeT Mo OTXOASALMM KOMMYHUKALMAM (B JaHHOM cllydae — NPOBOAHUKAM NIMHUW NiUTa-
HWS1) HEMOCPEACTBEHHO MKW Yepes Y3WI. Ecnu HyneBoit NpoBOAHMK MHOMOKPaTHO 3a3eMieH (cucTe-
mMa TN-C-S), To no Hemy noTeyeT 66bLIAA YaCTb OCTABLIEroCs TOKa MOJIHUK, Y4eM Mo (hasHbIM Npo-
BOAHMKaM. [ns cuctembl TT, rae HyneBow NpOBOAHMK U30NMPOBaH 1 OTCYTCTBYET PE-CBA3b Mexay
WmTamm 1 TT1, Harpyska Ha kaxaplii nontoc Y3 6yaeT Bbille, Yem ansa cucteMbl TN-C-S.

Mpw BbIGOpe Y3WI Ha 0OCHOBE NpUBIN3NTENBHBIX OLIEHOK ANs y4eTa BO3MOXHOW HepaBHOMEPHOCTU
pacTekaHWsi TOKa MOHUK LieNecoobpasHo BBECTU 3anac no NPOMyCKHOM CMOCOBHOCTH MMMYIbCHOMO
TOKa.

B Tabnuue 1 npvBeaeHbl pesynbTaTbl OUEHKW pacnpeaenenns Aon ToKa MOMHWMK Yepe3 nostoca
Y3WM, yctaHoBneHHoro 8 PLL. AMnnuTyaa nonHoro Toka MonHum 100 KA, oueHka AaHa 6e3 yuyeTa
KoathduumeHTa 3anaca. MNpuHaTo, 4To Ans cuctembl TN-C-S pasgeneHne PEN BbinonHeHo B LY, ans
cuctembl TT cBasb no PE mexay LY v PL oTcytcTayer.

Tabnuua 1 - OueHka Aonn Toka Yepes nontoca Y3WI 8 PL npu MYM B oM, KA

2208 3808

MpoBOAHMKN

TN-C-S T TN-C-S T
PE 20 12,5 -
N 20 25 12,5 12,5
L 10 25 83 12,5

2xPUD-O- 2xPUD-O-I+I1 PU®-3-1+II PUND-3-1+1
Y31 s PLY 275/12,5 (1) 320/25 (1) 275/12,5 (4+0) 275/12,5 (4+0)
cxema «2+0» cxema «2+0» cxema «4+0» cxema «4+0»

O cTpumep
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Bbibop Y3UT ana 3awmtsl LY

MpoBoaHukM B PLLL nocne cpabaTbiBaHuns Y3WI HaxoasTcs Nog ogHuM noTeHumanom ~300 KB oTHO-
CUTENbHO yaaneHHom semnn. Ho B LLLY kapTuHa MeHseTcs.

Cuctema 3azemnenma TN-C-S

113-3a NOBTOPHOIO 3a3emMsenHuns no PEN-NPOBOAHMKY MPOTEKAET TOK MOJSTHWM, OTIMYAOLLIMIACA OT ToKa
B ha3HblIx NpoBofax (cM. Tabn.1). CoOOTBETCTBEHHO, NafieHVe HanpsKeHWs Ha AnHe Nposodos oT PLL
K LLLY 6yaeT pasHbiM, v npoBoaHMKIM — PEN 1 ha3dHble —OKaxyTcs Mo pasHbIMM NoTeHUManamu.

MUHUMaNbHYO PasHOCTb MOTEHLMANOB MOXHO OLEHWUTb KOMMYECTBEHHO, MPUHAB KPYTU3HY TOKa
mMonHum no PEN nposogrmky di/dt = 10 KA/MKC. [ToCKONbKY aMnanTyaa Toka MOMHUK L-NPOBOAHMKA
B 4 pa3a Huxe, YeM cymMMapHblit Tok no N v PE (ana ogHodasHol cuctembl 220 B, Tabn.1), To C yde-
TOM OAMHAKOBbIX AMHAMWYECKMX NapamMeTPOB BOSHbI KPYTW3Ha Toka Mo L-MPOBOAHMKY Takxe 6yaeT
B 4 pasza HuKe — 2,5 KA/MKC. ECM NPpUHATL MHAYKTUBHOCTL NPoBOAOB L = T MKIH/M, pacCTosiH1e MexXX-
4y wmtamm 2 m, To B uTore PEN-npoBoaHvK B LLLY okaxkeTca nof noteHumanom

(300 KB - 2 MKI™-10 KA/MKe) = 280 KB, a L-NpOBOAHMK — NOA NMOTEHLMANOM
(300 KB - 2 MKI+2,5kA/MKe) = 295 KB. PasHocTb noTeHUmanoB 15 KB KpuTuyuHa Ans M3onsumn.

[ns orpaHnyeHns nepeHanpsikenuns yctaHasaveaetcst Y3 B LY no cxeme «1+0» unn «3+0» (N 1 PE
NPOBOAHMKI HAXOAATCS MOA OAHUM MOTEHLMAIOM, MOSTOMY MeXAY HUMUK Y 3UTT He Hy>KeH).

Jons Toka monHun Yyepes Y3WM, ycTaHoBNEHHbIM B LLLY 3aBMCUT OT 9KBMBAsIEHTHOMO COMPOTUBIEHNA
3a3eMJIEHNS pacYeTHOM CxeMbl, BKtoYatoLLer nuHuio 0,4 kB u TT1. TeopeTnyeckn nponyckHasa crno-
cobHocTb Y3WI B LY no TOKy MOMHUM MOXKET 6bITb CHWXeHa No cpaBHeHnto ¢ Y3WI B PLL, ogHako
Ha NPaKTUKeE 3TO CHMXEHNE HE MMEET TEXHMKO-3KOHOMMYECKOrO CMbIcna. [1oaToMy napameTpbl Y3WM
B LLIY npuHMMatoTcs Taknmum e, Kak 1y Y3WI B PLL, ycTaHOBNEHHOrO Ha GasHbIX MPOBOAHMKAX.

Cuctema 3azemneHma TT

Hyneow npoBoaHvK B LLLY He 3a3emnsaeTcq, L 1 N NpOBOAHWKM HAXOASATCA NPUMEPHO NOA OAHVM Bbl-
COKMM MoTeHumnanoM. OAHaKO NOTeHLMan Kopnyca WwuTa 6an30K K HYJIHO, AaXKe eciv ornopa UMeeT
TOJIbKO ECTECTBEHHOE 3a3EMJIEHNME, MOITOMY ByAeT NPO6OV N30NALMM Ha KOPMYC. TpebyeTcs yCTaHOB-
ka Y3WIM B LLLY no cxeme «2+0» nnn «4+0» [1s1 BbipaBHUBaHWS MOTEHLMAN0B Ha 3eMnto (puc. 2). Mpo-
MyCKHasi CMOCOBHOCTb MO MMMYSIbCHOMY TOKY — Takas xe, kak n ans Y3 s PLL.

B Tabnuue 2 nprBefeHbl pekoMeHaauum no tmny Y3UIM ansa yctaHoBky B LY.

14| O cTpumep

Tabnuua 2 PekoMmeHgaumn no Tuny Y3 ana yctaHoskm B LY

2208B 3808
MpuMeHeHne
y3un TN-C-S T TN-C-S TT
PUND-5-1 2xPND-3 [+ PND-3-1+1 PUND-3-I+1
B LY 275/12,5 (1) 320/25 (1) 275/12,5 (3+0) 275/12,5 (4+0)
cxema «1+0» cxema «2+0» cxema «3+0» cxema «4+0»
PucyHok 1 - [TYM B 06beKT. PacTekaHne Toka MOMHWK
1 yctaHoBka Y3UIM B PLL v LLLY Ha npumepe ogHobasHo
cuctembl TN-C-S TNC-S 100 KA
Vsonauus
™ LT CHeTUMKE gy PLL O6opynosarme | [
L 2 | =
y3un D N2 § NT | «d—
PEN JH/ PEN JH PE [ JH
i
T
R, R3 Ql RZQl R1 gl o
PucyHok 2 - [TYM B 06beKT. PacTekaHue Toka MOHWK
1 yctaHoBka Y3UIM B PLL v LLLY Ha npumepe ogHobasHo
cuctembl TT
TT
V3onaums
™ P T - cyeTymKa wy PLL OGopymoBanve
L __ L U =
D N1
Y3 oo e B - %

S
A
ﬁl
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MpunoxkeHune 2- CxeMbl NOAKAOYEHWA U rabapuTHble pasmepbl Y3UT cepun «PUD-I»

28999 LVID Cxema nodkawyeHus Y3UM PUP-3-1 275/12,5 (1)
FadapumHbie pasmepsl Y3UM PUP-3-1 275/12,5 (1)
Cucmema 3a3emneHus TN-S Cucmema 3a3emneHus TT
18 ‘ 50 .20 y u
- L2 L2
g L3 L3
. PE PE
=] o
o ! ! ! ! i i % i
PUD-3-1 hd hd hd hd
275/12,5 (1) m - oE
Uc=275B
limp=12,5
e - I - 3 v ’
R _@ Cucmema 3asemneHus TN-C
Apt. 111 005 u
QcTpumep L2
% L3
Ce)
g PEN
5 ©) ©)
W @ cTpuMep @g
-
. BHewnuld Bud Y3UM PUP-3-1 275/12,5 (1)
d
> YcmpolcmBo 3awumsl om uMnyAbCHLIX nepeHanpsixequd (Y3WM) ozpaHudubBakwezo muna PUP-3-|
§} 275/12,5 ¢ (1) npedHasHayeHo dns sawumsl odopydoBarusi B HuskoBosbmHbIX uensix do 1000 B om
= BmopuyHbix  Bo3delcmBul  MonHUU,  3nekmpoMazHuUmHbIX  HaBodoK U KOMMYMAUUOHHbIX
) nepeHanpsxeHul. [lpumensemcs B nwdbix cucmemax 3a3emneHus. OdHononwcHoe Y3WUM knacca
5 ucneimaHul | cocmoum u3 dasbl U cMeHHo20 padoyvezo Modyns. KoHcmpykmuBHoe ucnonHeHue Y3WUM
; npedycmampuBaem ycmaHobky Ha cmandapmuyt DIN-pelky.
=
=
. Cneuudukauus
ks Mos. HaumMeHoBaHue Kon. MpumeyaHue
. 1 Basa ycmpoicmba wm. | 1
c"i 2 MHdukamop cocmosiHus wm. 1
U 3 CMeHHbIU padoy4ud Modynb wm. 1
o mi_ CTAN 646782
£ Apr. 111006
S
> Jlum. Macca Macwmab
= Vi3m|JTucm | [lokym. Mogn. lama AnbdoM munoBsix npoekmHsix peweHul
= Paspab.  |Mypawob P.B. 11.20 4 - 1.1
) [Mpob. Kymy3soBa H.b 11.20 Y3uI PUe-3-1 275/12,5 (1)
§» T.KoHMp. 11.20 Apm. 111 005 Jluem ‘ﬂucmo[’)
< ®
z H.koHmp. |/ly3sipeba U.A 11.20 00wud Bud, cxemsl noGkAKHeHUS ( gIR%MeD
= Yme. Kanakymekui EC 11.20 vj
Dopmam A3
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28979 1VIT

FadapumHsle pasmepsl Y3UM PUP-3-1 255/20 (N-PE)

CxeMa nodknwyeHus Y3MN PUD-3-| 255/20 (N-PE)

18 ‘ 50 16
T
[}
=
3
al
2
i N
L=}
= ﬁa Cucmema 3a3emneHus TN-S Cucmema 3a3emneHus TT
[ . B
N4
L2
g-'—' © =
@) " "
PUD-3-1 I
255/20 (N-PE)
Uc=255B L
limp=20
(10/350 mkc) oo o O H g} L Lrag Lo
Ups1.,5 kB -~
& R ®
Apt. 111 006
Qcrpuvep
% NI NXI PE
3]
S | ©) ©
o
W @ cTpuMep
PE
. BHewHud Bud Y3UNM PUP-3-1 255/20 (N-PE)
£
3 YempodcmBo 3awumsl om UMNYAbCHLIX nepeHanpsixeHud (Y3WM) kommymupywwezo muna PUP-3-|
> 255/20 (N-PE) npedHasHayeHo dns 3awumsl oSopydoBaHus B HuskoBonbmHbix uensix do 1000 B om
5 BmopuyHbix  Bo3delcmBul  MonHuu,  3nekmpoMazHumHbIX  HaBodok U KOMMUMQUUOHHbIX
= nepeHanpsxeHul. lMpumensemcs B cucmemax 3a3emnedus TN-S u TT dns 3awumsl U30NAUUU
- HyneBozo npoBodHuka. OdHononwcHoe Y3WUM knacca ucnbimaHul | cocmoum u3 dasbl U CMEHHO20
El padoyezo Modyns. PadoyuM 3neMeHmoM sBnsemcs 2a3oHanoNHeHHbIU pa3psdHuk. KoHcmpykmuBHoe
- ucnonHeHue Y3WUM npedycvampuBaem ycmarobky Ha cmaHdapmuyi DIN-pedky.
[Fa)
S
=
. Cneuudukauus
ks Mo3. HaumMeHoBaHue Kon. MpumeyaHue
5
. 1 Basa ycmpoicmba wm. | 1
Cn;% 2 WMHdukamop cocmosiHus wm. | 1
: e 3 CMeHHbIU padoyud Modynb wm. | 1
(10/350 mikc)
| Ups1,5kB
. -1 CTAN 646782
£ | Apr.
O
loa
> Jlum. Macca Macwmab
= Vi3m|JTucm | [lokym. Mogn. lama AnbdoM munoBsix npoekmHsix peweHul
= Paspab.  |Mypawob P.B. 11.20 4 - 1.1
) [Mpob. Kymy3zoBa H.b 11.20 Y3Ur PHU®-3-1 255/20 (N-PE)
§» T.KoHMp. 11.20 Apm. 111 006 Jluem ‘ﬂucmo[’)
2
®
z H.koHmp. |/ly3sipeba U.A 11.20 | 00wud Bud, cxemsl nodkwveHus PUP-3- ( CTDM Mep
\ ﬂ) coxpansn caer
= Yme. Kanakymekui EC 11.20
Dopmam A3




28979 1VIT

Fadapumubie pasmepsl Y3UM PUP-3-I+I1 320/25 (1)

Cxema nodknwyeHus Y3UM PUD-3-I+Il 320/25 (1)

Cucmema 3a3emneHust TN-S Cucmema 3a3emnerus TN-C

T 36 50 16 L3 3
g N PEN
3
al PE
< L
e)
g A ST ET 4T X
|
b é é é é @ @
© © 4]
[ < L
PE
PUD-3-1+II
g | 3202501
= | ussoe o o =) L Cuctema 3asemnenus TT
S | limp=25 KA (107350 mkc) Ol o m ~ p
5 | uestse
O|mEfl £ N
ApT. 111 003 L3
3 VA N
§ I@ P | PE
S ©
Py
A7y @ CTPUMED @ @ @ @ Sausuero He Soueno
N
E % PE
. BHewHuld Bud Y3UM PUD-3-1+Il 320/25 (1) )
d
S YempoldcmBo  3awumsl oM UMNYAbCHBIX  nepeHanpsixeHud  (Y3MM)  kommymupywwezo muna
= PU®-3-1+1l 320/25 ¢ (1) npedHasHayeHo 8ns 3awumbl 0dopydoBanus B HuskoBonbmHbIX uensx do
= 1000 B om BmopuyHbix Bo3delcmBul MonHUU, 3nekmpoMazHUmMHbIX HaBodok U  KOMMYMAUUOHHbIX
' nepeHanpsixeHud. OdHonontcHoe Y3UM knacca ucnbimaHul I+l cocmoum u3 dasbl U CMeHHO20
3 padoyezo Modyns. [lpumeHsiemcs B nwdbix cucmemax 3a3emneHus. [lpumensemcs B cucmemax
N 3a3eMnenus TN-S, TN-C u TT. OdHononwcHoe Y3WUM knacca ucnbimaHud I+l cocmoum u3 dassl u
» cMeHHo20 padoy4ezo Modyns. Y3WUM ycmaHabnuBaemcs Ha cmaHdapmuyk DIN-pelky
S
=
. Cneuudukauus
:
e 7 e Mos. HaumeHoBaHue Kon. MpuMesaHue
> c=320 B i
. el i) 1 |basa ycmpotcmba wm, | 1
c"i X 2 FAL Apr. 111003 2 WHdukamop cocmosiHus wm. | 1
3 CbeMHbIU padoyul Modynb wm. | 1
o CTAN 646782
£
O
loa
> Jlum. Macca Macwmab
= Vi3m|JTucm | [lokym. Mogn. lama AnbdoM munoBsix npoekmHsix peweHul
= Paspab.  |Mypawob P.B. 11.20 4 - 1.1
) [Mpob. Kymyszoba H.b. 11.20 Y3UI PUD-3-1+11 320/25 (1)
§» T.KoHMp. 11.20 Apm. 111 003 Jluem ‘ﬂucmo[’)
2
®
z H.koHmp. |/ly3sipeba U.A 11.20 00wud Bud, cxemsl NoOK/HYEHUS ( CTDM Mep
\ ﬂ) coxpansn caer
= Yme. Kanakymekui EC 11.20
Dopmam A3
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28979 1VIT

FadapumHsie pasmepsl Y3UM PUP-3-I+Il 275/12,5 (1+1)

36

50

20

Cxema nodknwyeHus Y3UMN PUD-3-1+Il 275/12,5 (1+1)

§ Cucmema 3a3emneHus TN-S Cucmema 3a3emneHus TT
E L——— L >
al
c N N
<| T FE % PE PE
5 gg o
W
] - 9 ¢ g e
PUD-3-I+II PUD-3-I+II hd
275/12,5 (3+1) | 275/12,5 (3+1)
Uc=275B Uc=255B . N N PE
limp=12,5 kA limp=20 kA
(101350 mkc) (10/350 k) o o O ﬂ N =
Ups1,5 kB Ups1,5 kB | o a2l U 4
\pT. 112 002 Aprt. 112 002
QcTpumep | Q cTpuMep
= d
3]
S @ O
O
W @ CTPUMED
N N
B BHewHud Bud Y3UM PUD-3-1+Il 275/12,5 (1+1)
£
S YempolcmBo  3awumsl oM UMNYAbCHBIX  nepeHanpsxenud  (Y3WUM)  komBuHupoBaHHozo  muna
> PU®-3-1+Il 275/12,5 (1+1) npedHasHayveHo dns 3awumsl 0dopydoBaHus B HuskoBonbmHbLIX uensix do
5 1000 B om BmopuyHbix Bo3dedcmBul MonHUU, 3nekmpoMazHUMHbIX HABodoK U KOMMUMAUUOHHbIX
= nepeHanpsaxeHul. MpumeHsemcs B cucmemax 3asemnenus TT u TN-S. AByxnonwcHoe Y3UM knacca
- ucnsimarul I+Il cocmoum u3 da3sl u dBYyx cMeHHbIx pado4ux Modyned. Padoyumu 3nemenmamu Y3UM
= a6nsimcs Bapucmop cneuuanbHO20 UCNOAHEHUS U 2@30HANOAHeHHbIU pa3psdHuk. Modyau Y3WM
. cHadxeHbl mennoBeiM pacuenumeneM U BusyanbHbiM uHAuKamopoM cocmosiHus. KoHcmpykmuBHoe
E ucnonHeHue Y3UM npedycmampuBaem ycmarobky Ha cmandapmuyi DIN-pelky
. Cneuudukauus
ks Mo3. HauMeHoBaHue Kon. MpumeyaHue
5
. 1 Basa ycmpoicmba wm. | 1
Cn;% 2 WMHdukamop cocmosiHus wm. | 2
3 CMeHHbIO padoyud Modynb wm. | 2
o CTAN 646782
£
O
loa
E] Jlum. Macca Macwmab
= Vi3m|JTucm | [lokym. Mogn. lama AnbdoM munoBsix npoekmHsix peweHul
= Paspab.  |Mypawob P.B. 11.20 4 - 1.1
) [Mpob. Kymy3zoba H.b. 11.20 Y3UI PUD-3-1+11 275/12,5 (1+1)
§» T.KoHMp. 11.20 Apm. 112 002 Jluem ‘ﬂucmo[’)
2
®
z H.koHmp. |/ly3sipeba U.A 11.20 00wud Bud, cxemsl NoOK/HYEHUS ( CTDM Mep
\ ﬂ) coxpansn caer
= Yme. Kanakymekui EC 11.20
Dopmam A3




28979 1VIT

FadapumHsie pasmepsl Y3UM PUP-3-I+Il 275/12,5 (3+0)

54 50 20

Cxema nodknwyeHus Y3UMN PUD-3-I+Il 275/12,5 (3+0)

z Cucmema 3a3emnenus TN-C
u
3 v
- L1 L2 L3 % 3
&l ﬁﬁ PEN
: <
W
C [ ] © il
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