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[[pynna komnaHuun Delta

BeayLlwinii NoCTaBLWMK peLleHnn No yrnpaBneHU0 3N1EKTPONUTaHNEM
N cUCTEMAM TepMOperynpoBaHus

lpynna komnaHuin Delta — Begywuin MMpoBON NOCTaBLKNK PELIEHWA NO YyNpaBneHUo 3NEKTPONUTaHNEM, CUCTEMAM
TepMOperynmpoBaH1s 1 UCNONb30BaHNUI0 BO30OHOBNSAEMbIX UCTOYHUKOB 3HEPri1, NPON3BOANTESb SNIEKTPOHHbBIX KOMMOHEHTOB,
Aavcnnees, CpeACTB NPOMbILLMEHHON aBTOMaTM3aumumn u ceteBoro obopyaosaHus. [leatensHocTb komnanum Delta cocpegoToyeHa
B TPeX OCHOBHbIX 00nacTsX: CMNOBas ANEKTPOHKKA, YNpaBneHue SHeEPruen 1 UHTenneKkTyanbHble «3enéHble» TexHonorun. Odgucel
Delta oTKpbITbI BO BCeM mupe. 3aBofbl pacnonoxeHbl Ha TaBaHe, B Kutae, Taunange, Mekcuke, MHaum, bpasunum n B EBpone.

fABnsisce MUPOBLIM NuAepoM B o6nacTu cunoBoi anekTpoHuku, Delta HeyknoHHO cnepyeT cBoei muccun: «CospaBaTtb
VHHOBALMOHHbIE, S3HEPro3AEKTUBHbIE U SKONOTUYECKM YUCTLIE PELUEHUSI ANNS NOBLILLEHNS KavecTBa Xu3HU». CnocoOCTBYS 3aLuTe
okpyxatoLueli cpefel, Delta peanusyet MHoroneTHWMe NporpamMmbl «3eNEHOTO» NPOU3BOACTBA 6€3 MCMONb30BaHUS CBMHLA, @ Takke
nepepaboTKX 1 yTUNM3aLMU OTXOA0B.

Bonee nogpobHyto MHdopmaumto o npoaykumu Mpynnel komnanuii Delta MoxHO nonyunTs Ha caiTe hitp://www.deltaww.com/

N91 B MMpe Mo nNnpon3BoACTBY UMMYINbCHbLIX MCTOYHUKOB NMUTaHUA, BEHTUITATOPOB C OecLLUeTOYHbIMY ABUraTENSIMU

MOCTOAHHOIO TOKa U CUCTEM NUTAHUA ONA TEJIEKOMa

163 oducos npogax n 39 nponseoacTBEHHEIX NPeANPUATHI IO BCEMY MUPY

5-6 Y ronosoro o6opota uHBeCTMpyeTCs B Uccnenosanns v paspabotkn, 6onee 7QQ nHxerepos s 64

NMPOEKTHO-UCCIie4oBaTeNIbCKUX LLeHTPpax no BCEMY MUPY

Monyyero 6onee 710 natentor n 47 npusHaHHbIX MexayHapoaHbix Harpaa, Bknioyas iF, Reddot 1 Taiwan Excellence.

Muposoun noctaBwmMK N21 MCTOYHMKOB NMUTAHUS
KOMMep4YeCcKoro HasHa4yeHus

CornacHo pgoknagy IHS, komnanusa Delta Electronics octaeTcs KpynHenwmnM MUpOBbLIM NOCTaBLLMKOM UCTOYHUKOB NUTAHUSA
NPOMBILLNEHHOrO Ha3HavyeHus, Ha gonk kotoporo B 2016 r. npuxogunock 15,5 % pbiHka, oueHnBaemoro B 21 869 mnH. gonnapos CLUA.

[Joxoa MMPOBOro pbiIHKa MCTOYHUKOB MUTAHUA KOMMep4YeCKoro HasHavyeHusa 3a 2016 r.,

MIH. gonnapos CLUA

MecTo HassaHne komnaHuu [ons pbiHka
1 Delta Electronics 15,5 %

2 AXXXXXN 75 %

3 Lxxxxxx Technology 4,5%

Mctoynnk: AC-DC & DC-DC Merchant Power Supplies, IHS, 2017



Delta Bo BceM Mupe

8 Odwicel npogax
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Hawwn Harpaabl

B 2017 r., onepeauB 37 BeAyLMX MUPOBbLIX NMOCTABLUMKOB 3NEKTPOHHOTO 06opyaoBaHus, NpuGOPOB 1 KOMMOHEHTOB, KOMMAHKS
Delta Electronics cegbMmoit rog noapsa 6eina BkntodeHa B Muposoi Mupekc Yctonunsoctu Joy-IxoHca (DJSI).

CDP Dow Jones
A URE Sustainability Indices

LEADER 2015 In Collaboration with RobecoSAM «»

2007-2008 rr. Harpapa Frost & Sullivan 2014 2011 -2015r.
50 BeyLLMX KOMMAHWI Green Excellence 2009 r. BxoxpeHue B peiTuHr NHpeke YcTonumBocTu
Asum no Bepcum Forbes 3a KopropaTvBHOE NMAEPCTBO Climate Performance [oy-[xoHca

Bonee nogpobHyto nHdopmaumio o Npynne komnanui Delta MoxHo nonyunTe Ha cante http://www.deltaww.com/
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CucrtemMa WKnHOMpoBOAOB C NnMTOonN nlonsaumen Delta

Mbkoe, 6e3o0nacHoOe U HaZeXHoe peweHne and pacnpeaeneHns
SNEKTPONMUTAHUA HU3KOIO HAMNpAXeHU4A

B wuHonposogax Delta cepun BL usonsums usrotoBneHa 3 anokCMAHON CMOMbl METOAOM BakKyyMHOro nutbs. B otnuune ot
TpaauLUMOHHON KabenbHO 3N1eKTPONPOBOAKM UMW LUMHOMPOBOAOB TUMA «C3HABUYY, WnHonpoBoabl Delta obnagatoT 6onee BbICOKOM
CTeneHbto 3aLuThl, 6630MacHOCTLIO M HaAEXHOCTLI. OHM naeanbHO NOAXOAAT ANS 3KCMyaTaLnum B COXHBIX YCIOBUSX U YCMELLHO
NPUMEHSAITCS B pasnnyHblX oTpacnax. bnarogaps BblgaloWNMCs SNEKTPUYECKUM U MEXAHUYECKUM KadecTBaM NUTOW M30nsumm
3TN LWMHONPOBOAbLI UMEIT MEHbLIME pa3Mepsbl, 601ee NPOCTY0 KOHCTPYKLUIO, YBENUYEHHbIA CPOK CIYXObl 1 BO3MOXHOCTb
MHOTOKpaTHOro ncnonb3oBaHus. Eule 6onee BaxHbIM SIBRsieTCA TO, YTO WKMHonpoBoabl Delta o6ecnednBatT 3HauyMTENbHOE
3HeprocbepexeHne, NO3BONAS BNagenbLam 3aMeTHO COKpaTUThL pacxoabl Ha ONaTy 3NeKTPOSHEPTUN.

[loTpebuTtenbckas
LLeHHOCTb

+ [Wbkasi MogynbHast KOHCTPYKLMS C BOSMOXHOCTbIO
MHOTOKPaTHOrO UCMOMNb30BaHUsl MO3BONSET NErko
pa3bupatb, U3MEHSTb U PaCLLMPSATL YCTAaHOBKY

+ WckntounTenbHas 6e30nacHOCTb, BOAO- U MblNeHe-
NPOHWULLAEMOCTb, OTHECTOMKOCTb, YAAPONPOYHOCTb
1 YCTOMYMBOCTb NPOTUB KOPPO3UM

+ CepTudukaums ans onpeaeneHHbIX pbiHKOB UK
no TpeboBaHNI0 3aKa34ynKoB Ha COOTBETCTBUE
ctaHgaptam IEC, CNS, GB n gp.

+ Bbicokast KOMNaKTHOCTb

CpaBHeHMe wuHonpoBoaosB Delta ¢ TpaAULMOHHbBIMM
Kabenamm

WuHnpoBogabl Delta npeBocxoaaT kabenu no Takum KpUTepusaM, kak 6€30nMacHOCTb, SNEKTPUYEeCcKMe CBOWCTBA, HAJEXHOCTb,
mMacwTabupyemMocTb, YTO AeNnaeT ux ny4ywnm BeIbOpoM AN1s KOMMAHUN, CTPEMSLLMXCS ONTUMU3UPOBATb CYMMapHY CTOMMOCTb
BnageHus.

LLnHonpoBoAbl C NUTON nsonsauuen OO6bIYHbIV Kabenb
[nbkocTb cucTEMBI Jlerkopa3bopHble CoeAMHEHMS!, BO3MOXHOCTb Mpu 3mMeHeHUM cxembl TpebyeTcs 3aHOBO NpoKNaabiBaTh
3aMeHbl ¥ MHOFOKpaTHOro ncnonb3oBaHna, npocTas npoBOAKY

agantaunsa K uIsSMeHeHnsM B cxeme

MoHTa 1 koHturyprposaHue  BbICTPbI MOHTaX U KOHUrypUpoBaHue lMpoknazaka anekTponpoBOAKK B NOMeLLEHUsIX TPeBGYET MHOMO
BPEMEHM 1 GOMbLUNX pacxooB

A HeKTUBHOCTb Bcero 30 % oT obbema, 3aH1MmMaemMoro kabenbHom lNpoknaaka npoBoaku B kopobax nnu Tpybax TpebyeT eLye 6onbLue
JICMOMNb30BaHNS NPOCTPAHCTBA  NPOBOAKOM, mecTa
3HaYMTENbHAS 9KOHOMMSI MOHTaXHOrO MPOCTPAHCTBA

BHewwHun Bua MpocTasa naeHTUduKkaums Lenewn ¢ nepeoro B3rnsaa 3anyTaHHas cunoBasi NpoBOAKaA, B KOTOPOW CMOXHO pasobpaTtbes
OrHecTOMKOCTb Bbicokasi, B cootBeTtcTBum ¢ IEC 60331 Het

CTeneHb 3aluThbl 1P68 He yka3biBaeTcs B 06LLMX TEXHUHYECKUX JaHHbIX

CTOMKOCTb K XMMUYECKUM MpeBocxogHas Mnoxas

BelecTBam 1 Kopposunm

CToMKOCTb K TOKaM KOPOTKOro Beicokast Hu3skas

3aMblKkaHu1s

Meperpy3oyHas cnocobHOCTb Bbicokast Cnabasi cToiikocTb k HarpeBy (He 6onee 60 °C) npeacrasnser

(+25 %, 2 vaca) 60orbLUY0 ONAacHOCTb NpY Neperpyskax, NpMBoOaMUT K BeiIcTpoMy cTa-

PEHMIO N3ONALMOHHOTO MaTepmana 1 COKpaLLeHWo Cpoka Cryx6bl

Knacc HarpeBocToiKocTH Boicokuin knacc HarpesocToiikocTh F (155 °C). Huakuin
nsonauum




ApPXUTEKTYpa CUCTEMDI

MNpsamon nepeparoLwmii anemMeHT
[Opu30OHTanbHbIN yron
BepTukanbHbIn yron
MNpucoeguHUTENbHLIN hraHeL
Bnok BBoga nutanusa/FST

MNpsmon pacnpegenuTenbHbln 3NemMeHT
C To4Kamu oTBoAa (6onToBoro Tuna)

Touka otBoga (6onToBoro TMna)

OTBogHoW 6nok (bonToBoro Tuna)

00 9§66 O

MNpamon pacnpenenuTenbHbl ANeMeHT
C TOYKamu 0TBOAA (BTbIYHOrO TVNa)

Touka oTBOAA (BTHIYHOMO TWNA)
OtBogHOM 610K

KabenbHasa coeguHuTenbHas kopobka/TopLeBon
aneMeHT Nofaym NUTaHus

CoeavHeHve

KpoHLTenH nogeeca ¢ npyxnHamu




OcobeHHOCTN U NPEeENMYLLECTBA

be3onacHoCTb, HAaAEXHOCTb, MHHOBALMOHHOCTb U 3Heproc6epe>|<eHV|e

OCHOBHbIE XapaKTEPUCTUKN U DYHKLUN

+ C megHbiMu npoBogHUKamu: Ha Tokm 600 A ~ 6400 A,
C antoMUHUEBBIMU NPOBOAHMKaMU: Ha Tokn 400 A ~ 5000 A.

+ HomuHanbHoe HanpshxeHune go 1000 B.

+ Pa6ouas Temnepatypa Bosayxa -20 °C ~ 50 °C, cpeaHecyTouHas ao 35 °C.
Bbicota go 2000 m.

+ [pepnaratoTca mogenu «Tpum asel, Tpy nposogHuka» (3P3W) unm «tpu tasbl, yetoipe nposogHukay (3P4W). CeveHne
3aLIMTHOro NpoBoaHuka moxeT coctarnatb 50 % (50%G) nnm 100 % (100%G) oT ceveHns asHOro NpoBOAHMKa.

+ CreneHb 3awuThl NpAMOro nepegatowero (6e3 Touek 0TBoaa) anemeHTa — IP68, npssMoro pacnpefenuTenbHoro (C ToYkamu
0TBOAa) anemMeHTa — IP54.

+ MogaynbHas KOHCTpYKUUSA, yaobHasa cbopka u pasbopka, NpoCToe pacLuMpeHue.
+  OnemeHTbl LWMHONPOBOAA 3anNuUThl M3HYTPU SNOKCUMAHBIM KOMMNAyHAOM U UMEKT pa3beMHblE COEANHEHNS MOCTOBOTO TUNa.
+ [lpocToTa MOHTaxa ¢ 3hheKTUBHOW 3aLLMUTON OT HENPABWUITBLHOIO COEANHEHUS AN UCKTHYEeHNs owmnbok npu cbopke.

« CootBeTcTBUE CTAHAAPTaM M3K 60439-2, MOK 61439, M3K 60529, M3K 60331, MOK 60332
JIS C8364, JIS A1304, JIS H3140
GB7251.1, GB7251.2, ANSI/UL857, NEMA BU-1

MHHOBALMOHHbIE 3Heproc6eperarouw|e MaTeEpuMalbl

MpoBOAHUKKN OBbIYHBIX LWMHOMPOBOAOB 06naaatoT 6oNbWMM CONPOTUBNEHUEM, YTO NPUBOAMUT K 3HAYUTENbHBIM MOTEPAM
MOLLHOCTU W BO3pacTaHWio Pacxof4oB Ha onnaTty anekTpoaHepruu. LnHonpoeoasl Delta ncnonb3aytoT COBPEMEHHYO TEXHOMOMUIO,
KOTOpas He TONMbKO COKpallaeT 3TW pacxoAbl, HO U 3PdEKTUBHO YMEHbLLAET 3MEeKTPOMarHUTHbIE NoMeXu, NpeaoTBpaLlas
NoBpexaeHne YyBCTBUTENbHOrO 060pyOoBaHuS.

o TexHonorua [1pOBOAHMKM pacnofoXeHbI TaK, YTOObl 06ecneynTb HU3Koe Conpo-
CoAlly: TUBMEHWE, YTO NO3BONSET CHU3UTbL 3HEProNOTPebNeHne U, COOTBET-
CTBEHHO, YrnepoHble BbIOPOChI, CNOCOOCTBYET 3aLlMTe OKpYyKatoLLen
cpeabl U CHUXEHUIO PAacX0A0B Ha OMnaTy aneKTPOSHeprum.

e TexHonorusa [lnockue NPOBOAHUKY U3 ANEKTPONMTUYECKOW Meamn obnagarT Hu3-
SiShield: KUM COMPOTUBREHMEM, YTO 3(PEKTUBHO YMEHBLLAET ANEKTpUYeckne
noTepu u NageHwe HanpsxkeHnus. Kpome Toro, NPOBOAHUKN BHYTPM
KOXyXa 3anuTbl ANOKCUAHLIM KOMNAYHAOM, YTO 3HAYUTENBHO CHUXaET
3NeKTPOMarHUTHbLIE MOMEXH, 3aluuilas YyBCcTBUTENbHOE 06opyaoBa-
Hue.

TMBKOCTb U SKOHOMUYHOCTb

o llnHonpoBogael ¢ nuTon usonsumen Delta 3aHumatot Ha 40 % MeHblue obbema,
4yeM TpaAMLMOHHbIE LUIMHOMPOBOAbI TUNa «C3HABMY», M HA 70 % MeHblue,
yeM 0bblvHas kabenbHas NpoBoaKa.

o CoepvHeHWe cekuuin NnpeacTaBnsieT cobor CbeMHbIN MOAYIb, KOTOPbIN
MOXHO nerko cobupatb, pasbvpaTtb, paclumpsiTe U UCNONb30BATb MOBTOPHO
npy U3MEHEHMM CXEeMbI LLUMHOMPOBOAA.

o B 0TBOAHbIE BNOKM MOXHO yCTaHaBNMBATb aBTOMATUYECKUE BbIKMOYaTENN
B nutom kopnyce (MCCB) 0CHOBHbIX NPOM3BOAUTENEN, YTO MO3BONSET
BbIMOJSIHATL KOMMYTaLMOHHbIE OnepaLum B Mioboit MOMEHT, He OTKIovas
NUTaHKS! LUMHOMPOBO/A, 3KOHOMSI BPEMS U iEHbIW.

o QOtcyTCTBME HEOOXOOMMOCTU B TEXHUYECKOM OOCNYXXMBaAHMM HA NPOTSHKEHNM

cpoka cryx0bl yMEHbLUAET 3KCnIyaTalMOHHbIe PacXogpbl.
7 A NELTA



be30nacHOCTb

Bnaro- v nbineHen POHNLAEMOCTb

OneMeHTbI LWIMHOMPOBOAOB C NUTOI n3onsumeit Delta umetoT LenbHyo HepasbopHyio
KOHCTPYKLMIO C MPOBOAHMKAMM, 3aMTbIMW 3MOKCUAHLIM KOMMAyHAOM B Bakyyme.
Braronaps BblAaloWmMMCs CBA3LIBAIOLLMM WU TepMETU3UPYIOLLM CBOWCTBAM
3MOKCU/IHOI CMOIbI LUIMHOMPOBO/bI C MUTOI M30NALIMEi HEeNPOHULIaeMbl AN BOARI.

OHM naeanbHO NoaxoasT ANs 9KCMyaTalum B MecTax Co CIIOXHbBIMW YCIOBUSIMM
OKpYXatoLLel cpefbi:

° OTKprTbIe nnowanku, pr60ﬂp030,£l,bl, arperatHblie U gpyrme Mecrta,
rae BO3MOXHO o6paaoBaHV|e KOHOEeHCaTa

o [lomelleHns ¢ cuctemamm rasoBoro 1 BOASHOro NnoXapoTyLeHud,
XUMUYECKNMN pr60ﬂpOBO,lJ,aMI/I

° Cpe/J,a C BbICOKMM coepXaHnem conun n snaru

OrHecToukocTb: Mo |[EC 60332
no IEC 60331 — 750 °C, 3 4
no CNS12514 840 °C 30 mMuH.

LnHonpoBoakl cepTUdMUMPOBAHbLI KAk OTHECTONKME B COOTBETCTBUM CO
ctaHgaptamu IEC 1 oTBEYaOT HOBEMLLMM HOpMaTMBaM NOXapHON 6e3onacHOCTK.
B cnyuae noxapa oHu MoryT obecneuntb 6ecnepebonHyto nogavy aBapunHoro
3MeKTPONUTaHus, NpeaoTBpaLLas BO3MOXHbIE TpaBMbl NEpPCOHana u noBpexaeHue
obopyaoBaHus, 1 Urpas BaxkHyr posib B obecneyeHun anekTpobesonacHoOCTy.

Cencmoctonmkoctb: 0,8 g
HomuHanbHas cencmocTonkocTb: >0,4 g = MmarHuTyga 7 6annos.

McnbiTaHnsl Ha CEACMOCTONKOCTb ObINW BbIMOSHEHbI

C MOAENMPOBAHNEM pearibHbIX CTPOUTENbHBIX KOHCTPYKLIMNA,
BKIHOMasi METANOKOHCTPYKUMK. cnbiTaHsimM Obinu nogBeprHyTbl
BCE 3M1EMEHTbI LUMHONPOBOAOB: FOPU3OHTaNbHbLIE U BEPTUKANbHbIE
NpsiMble 3NIEMEHTbI, YITbl, OTBOAHbIE BNOKM, KPOHLLTEHbI NoaBeca
C NpyxuHamu u 6e3, n ap.

B3pbliBO3aLIMLLEHHOCTb:
Exm II CNS 3376/IEC 60079

LLmHonpoBoabl MaeanbHO NOAXOAAT AN SKCMyaTaLumm B MecTax
C B3pbIBOOMNACHOW aTMOC(EPON, TaknX Kak ra3oHanonHUTENbHbIE
KOMMNpeCccopHble CTaHuuK, HedpTenepepabaTbiBatoLLe 3aBOAbI,
MOpCKMe Nnatopmbl, BETPSIHbIE 3MEKTPOCTAHLIMM, TYHHENM,
WaxThbl U 4p.

YaaponpoyHocTtb: IK10



LLInHonpoBoAbI

MaTepwan NpoBOAHMKOB

MNpepnaraloTcs WMHONPOBOAbI C NPOBOAHMKAMM 13 anlOMUHKS AN Meau.
OneKkTponpoBOAMMOCTb MELHbIX NpoBoAHMKOB npesbiwaeT 99,9 % IACS,

a antoMuHmeBblX — 56 % IACS. [Ins nyylwen anekTponpoBOAUMOCTM 1
HaOeXHOCTN KOHTaKTa U MeAHbIE, U aNOMUHWEBbIE MPOBOAHVKN NMOTHOCTbIO
MOKPbITHI OJTOBOM.

CMonbl

[ns JOCTVXEHUS HaMMyYLIMX SNEKTPUYECKMX U MEXAHUYECKNX CBOMCTB,
OFHECTOWKOCTU 1 Camo3aTyXaHWsl, Mbl UCMONb3yEM 3MOKCUAHbIE CMObI,
pa3paboTaHHbIE W BbINyLLEHHbIE CAMbIMU OMbITHLIMW U U3BECTHBIMM
npoussoguTenamu. M3onsaums nmeeT knacc HarpeBoCTonkocTh F

¢ npegensHow Temnepatypon 155 °C. B coctas cmonbl BxoguT Bonbluas
[OMNsl HEOPraHWYeCKMX BELLECTB, BKIOYas MPUPOLHbIA NECOK, N3 KOTOPOro
nony4arT KepamMuyeckme Matepmansl, obnagatLyue NpeBoOCXOAHbIMM
N30MSALMOHHBIMW CBOWCTBAMM, BbICOKOW MEXAHUYECKOW MPOYHOCTHIO 1
BblJaloLLLENCS OTHECTOMKOCTBIO.

KOHCTpyKUuusa WmMHoONpoBoAa

ONeMeHTbI LWMHONPOBOLOB C IMTON U30NSALMEN UMEIOT LENbHYI0
Hepa3bopHYH KOHCTPYKLMIO C NPOBOAHMKaMM, MOMHOCTHIO 3aMUTbIMU
3MNOKCUAHBLIM KOMNO3MTOM B Bakyyme. OHW obnagatoT cnegytowymm
[LOCTOMHCTBaMMU:

e BopoHenpoHuuaemocTb.

e B cocraB anokcuaHon CMonbl BXOAUT BorbLuas 40N HEOpraHMYecKnx
BELLECTB, HanpuMep, NPUPOAHbLIN NECOK, KOTOpbI 0bnagaeTt
NPEeBOCXOAHBIMU U3OMALMOHHBIMW CBOWCTBAMM, BbICOKOW MEXaHUYECKOW
MPOYHOCTLIO U 3aMeYaTenbHON OTHECTOMKOCTbHO.

o B oTBOAHbIE BNOKM MOXHO YCTaHaBNMBaTL aBTOMATUYECKME BbIKNOYaTeNu
B nutom kopnyce (MCCB) ocHOBHbIX Npou3BoanTenei, 4To no3sonseTt
BbINOMHATL KOMMYTaLMOHHbIE onepaumn B Noboi MOMEHT, He OTKMoYas
MUTaHWS WMHONPOBOAA, 9KOHOMS BPEMS U AEHbI.

o OTCyTCTBVIe Heobxo0aMMOCTM B TEXHUYECKOM 06CJ'Iy)KVIBaHI/IVI Ha
NPOTAXEHNU CpoKa CJ'Iy)K6bI YMeHbLUaeT 3KCniiyaTallOHHbIE pacXoabl.

I:XJ\ELIA



CreneHb 3awunTbl (IP) wmnHonpoBoaa

Ha pucyHke Huxe nokasaHa CTeneHb 3aluThl 3NEMEHTOB LMHONPOBOAA B COOTBETCTBUM o cTaHaapTamu IEC 60529, CNS 14165.
Bonee BbiCOKasi cTeneHb 3aLLUThbl JOCTYNHA NO 3anpocy.

OnemMeHT KomneHcaumn
Tennosoro pacluvpenns IP68

CoepauHexue P68
OT1BOAHOI Brok IP66

Brnok nogauu
nuTaHus IP54

Mpsimon anemeHT IP68
OnemeHT KOMMNeHcaLum
TENnnoBoro pacluMpeHns

03 OtsogHoW Griok IP42

CteneHu 3awuTbl, obecneynBaemMblie 060/104KaAMMU

IP X X
I1L

Lincppel

koaa

lNepBas xapakTepuctuyeckas uudpa BTopas xapaktepucTtuyeckas umdpa

3alymTa focTyna K onacHbIM YacTaM M nonafaHns BHEWHUX TBEPAbIX  3aluuTa OT NPOHUKHOBEHWS BOAbI

npegmeToB
0 HeT 3awmnTbl HeT 3awunTbl
1 |. 3awuieHo ot focTyna k onacHbIM YacTsIM ThifIbHON CTOPOHOM Pykn  3aLLMLLEHO OT BEPTUKANBHOIO KannenagaeHns

II. 3aLwmLLeHo OT NPOHUKHOBEHMS BHELLHUX TBEPAbIX NPEAMETOB
anameTpom = 50 Mm

2 |. 3awwmLeHo oT 4OCTyNa K ONacHbIM 4acTsIM nanbLUem 3alyyileHo oT BepTUKanbHO NagatoLmx kanenb BoAbl, korga o6onoyka
II. 3aluniLeHo 0T NPOHUKHOBEHUS BHELLHKX TBEPAbIX NPEAMETOB HakroHeHa Ha yron go 15°
anametpom = 12,5 mm

3 |. He pomkeH npoHukaTh LWyn AuameTpoMm = 2,5 MM 3aLmiieHo oT BpbI3r BOAbI, NagaoLwmx Ha 06onoyky ¢ noboro
II. 3aWwmiLeHo OT BHELHMX TBEPAbIX NPEAMETOB AMaMeTpoM 22,5 MM HanpasneHusi nog yrnom o 60°

4 |. He monxeH npoHukaTb wyn agnametpom = 1,0 Mm 3alyyieHo ot 6pbI3r BoAbl, NagatoLmx Ha obonouky ¢ noboro
II. 3aluniLeHo OT NPOHUKHOBEHUS BHELLHKX TBEPAbIX NPEAMETOB HanpasrneHus
anametpom 2 1,0 Mm

5 MpPOHNKHOBEHME MbINW UCKITOYEHO HE NONTHOCTbIO, OAHAKO Mbifb HE 3aLumLLeHo OT BOASHBIX CTPYiA, HanpaBnseMblx ¢ No6oro HanpaeneHus
[OJIKHA NPOHUKATb B KOIMYECTBE, [OCTATOMHOM A5 HApYLUEeHNs B TEYEHUE 3 MUH.
paboTbl 060pya0BaHNS UMK CHIKEHUS ero 6e3onacHoCTU

6 nblﬂeHeI'IpoHMLlaeMOCTb 3alUyLLeHo OT CUNbHbBIX BOASHbBIX CprIZ, HanpaslisgemMblX C noboro
HanpaelieHUsa B Te4eHne 3 MUH.

7 3alyyLLeHo oT NPOHUKHOBEHMS BOAbLI B 060104KY NPU MOTPYXeHUun Ha 1 m
B TeyeHune 30 MuH.

8 3aLumLLeHo OT NPOHUKHOBEHMS BOAbl B 060M0Y4KY B ycroBusx, bonee
XKECTKUX, YeM yCnoBust Ans undpsl 7

10



CoeanHeHus

CoenuHeHWe CeKLMI WUHONPOBOAa NpedycMaTpuBaeT
COCTBIKOBKY UX MPOBOAHUKOB C NMOMOLLK CHEMHOTO
anemeHTa. Bnarogaps nerkopasbopHo KOHCTPYKLMK,
3aMeHa CeKLUii Npu N3MEHEHUM CXeMbl U fobGaBneHuu
3NEMEHTOB TPacChl LUMHOMPOBOAA BINOIHAETCS OYEHb
ObICTPO, MUHUMU3UPYS NPOCTOMW.

Mcnonb3oBaHnue asyx 60nToB no3sonsieT 6onee poBHO
pacnpeaenuTb Harpy3ky no KOHTAKTHOWM NOBEPXHOCTW MeAHON
coeanHUTENbHON NnacTuHbl, obecneynsas bonee HagexHoe
coefVHeHNe ABYX 3NeMeHTOB TpacChl LWMHONPOBOLA.

Ero HagexHoCTb obecrneynBaeTcst Aaxe npy AnUTenbHbIX
konebaHusIX MEXaHUYECKOM Harpy3ku BcrieacTane TennoBoro
pacLmMpeHus.

CoeanHNTEnNbHbIA KOMMIEKT COCTOUT U3 YETbIPEX ANTEMEHTOB.
Mocne Toro kak 6onTel GyayT BBEPHYTHI 40 KOHLA C Tpeby-
€MbIM MOMEHTOM 3aTskKW 1 OydyT COpBaHbl yKa3aTenbHble
A3bIYKWM, HA COEAVHEHME YCTaHaBNMBAETCS KONNa4okK Ans
repmeTusaumn. MNnNoTHbIA CUNIMKOHOBEIA YNIOTHUTESb OXBa-
TbIBa€T MECTO COeVNHEHNS U KONMMAaYoK, repMETU3NPYS BCE
CTbIKv Ans obecneyeHuns BogoHenpoHuuaemocTm (IP68).

3awmTa 0T HenpaBuWIIbHOrO COeanHeEHNs obecneynBaeTcs
TeM, YTO Nocrie TOro, Kak ANeMeHTbI Tpacchl ByayT NpaBUnbHO
COBMELLEHbI, B 0OTBEPCTUS BBOPaUMBatoT 60NThbl CO CPbIBHOM
rONOBKOW. YNIOTHUTENb MOXHO YCTAHOBUTb TOMLKO Nochne
TOro, Kak 3T 60NTbl ByayT BKPYYEHbI 4O KOHLIA M FONTOBKM
copayTcs. Takum obpa3om obecneunBaeTcs NpaBUIILHOCTb
MOHTaXa COeANHEHMS LIMHOMPOBOAA.

A AELTA



OTBOAHOU ONOK

o KOHCTpyKLWMSI OTBOAHbLIX GIOKOB NO3BOSSAET pa3mellaTb B HUX KOMMYTaLMOHHOe 060pyaoBaHue Ans ynpasBneHus Harpyskoin.
[lns yctaHoBKyM B Gnoke BbIGUPaloT KOMMYTaLMOHHbIA annapaT ¢ NoAXOASLUMI XapakTepUCTMKaMK, a cam 6ok BCTaBRAOT
B HY)XHYIO TOUKY OTBOZA, HaxodsALLycs 6rivxke BCero kK NMTaeMon Harpyske, He Npopesast KoXyx cekuun. 1o obecneymsaeTt
ObICTPYt0, MPOCTYHO, TMBKYLO 1 yAOOHYI0 yCTaHOBKY 6110KOB.

e BrtbluHbIE Gr0OKM BbIMyCKaKTCA ABYX TUMNOB. Bnoku 06omx TMNOB MOXHO BCTABMATb U U3BMEKATb U3 wnHonposoda nog
HanpsaxeHnem:

OTBOAHbIE G10KM BTBIYHOIO TUMNA Ha TOKU no630Ac KpenneHnem Ha npoBoAALLNX MPYXUHHbBIX 3aXUMaX UCNOJIb3YHOTCA
B 3JTIEKTPOYCTaHOBKax C HebonbLWMMH Harpyskamu.

OTBOAHbIE Gnoku GonToBoro Tuna Ha Tokn Ao 2000 A ¢ kpenneHvem 6onTamm Ha ckobax 1CNOMNb3YHTCA B AMeKTPOyCTaHOBKaX
¢ GonbluMMmM Harpyskamu. BonToBoe kpenneHue obnagaeT BbICOKON HAAEXKHOCTbIO.

o [IpsMOIi aNeMEHT UMeeT CTaHAAPTHYI0 AnvHY 4,2 M 1 80 5 Toyek oTBoda. KONMYecTBO M MECTOMNONOXEHME TOYEK OTBOAA MOXET
ObITb 3a1aHO 3aKa34MKOM, NO3BONSS N3bexaTb JIMLIHNX PACXOLOB.

e BrtbluHbIe Gr0OKM MOryT ObITb 3rOTOBMEHbI nog KOMMyTaUMOHHbIE annapaTtbl BCEX BeAYyLUNX npomsaop,meneﬁ N nerko
aganTupyrTcAa B COOTBETCTBUN C NPAKTUYECKNMU I'IOTpe6HOCTF|MI/1 KITMEeHTOB.

o OTBOAHbIE BNOKM MOTYT GbITb 060PYAOBAHLI MOAYNEM MOHUTOPUHIA CO CYETYMKOM 3MEKTPOIHEPrM, KOTOPLIN 0ToGpaxaeT
AaHHble 06 aHepronoTpe6neHn Ha CBOEM LUCTIIEE UMK NEpeaaeT UX B AUCTIETYEPCKYHO Yepes NuHuo RS485.

OTBOZHOI BnoK ¢ MOayneM MOHUTOPUHTa OTBOAHOI Bnok OtBogHoOI 6ok
CO CYETUMKOM 3NEKTPOIHEPrUM C KpenneHnem Ha C KpennexHnem
MPOBOASALLMX 3aXKMUMaX Hontamu Ha ckobax
(BTbIYHOrO TUNA) (bonToBoro Tuna)
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O6nactn npnMeHeHuns

EbICTpOVI pocT MMpOBOVI MT—MH,ElyCTpI/IM BbI3blBAET LLIMpOKOMaCLLITaﬁHOG CTpOUTENbLCTBO NPONU3BOACTBEHHbIX I'IpeLI.I'IpI/IﬂTVIﬂ.
3710 yBenunyneaeT CnpoC Ha Ka4eCTBEHHOe 3HepFOCHa6)KeHMe Cc 3(b(*)eKTMBHbIMM, 6e3onacHbLIMK U Nerko pacwunpaemMbiMn
cucrtemamun ee nepenadn n pacnpeneneHusa. Bbicokuii YpOBE€Hb HaEeXHOCTH, 6e3onacHoCTU 1 rMbkocTH, 6bICTpOTa A0CTaBKu
nafganTmpyemMocCTb K USMEHEHUAM KOHd)I/IpraLlMVI O6yCJ'IaBJ'II/IBaIOT LLUNPOKOE NpuMeHeHne LWNHONPOBOAOB B Pa3JINYHbIX OTpacnax.

MNpenHa3HayeHHble ANs nepegadn v pacnpeaeneHuns anekTpoaHepruu wuHonposogbl Delta oTnMyaloTcs BICOKMMU CTENEHAMM
3aWnTbl, YTO AenaeT ux uaeanbHO NPUrOAHBIMU K IKCANyaTaLun B CNOXHbIX YCNOBUSAX ANA pelleHns OTBETCTBEHHbIX 3adad,
TpebyHoLLMX NCKUNTENBHON HAAEXKHOCTM M He3onacHoOCTy.

MpousBoacTBO
OTBeTCTBEHHOE 3NEeKTPOHUKH,
anekTpoobopyao- | nonynpoBogHukoB, | Bogoobpa6oTka

HapyXxHas 1 Mopckas
BaHue, LOO KpUCTanuyeckux
yCTaHOBKa NPOMBILINIEHHOCTb
NnacTuH

ABapuiiHoe Hedrexnmuyec-
nuTaHue, Kas, Hed)TerasoBas

BeTpo-
3NEeKTPOCTaHLUU

Bono- v nbineHenpoHm-

[ ]

LaemocTb IP68 = > > ® ®
OrHecToMKOCTb ° ° ° °
1 camo3aTyxaHue

B3pbiBo3aLLMLLeHHOCTb [ ) [ ) ° ° (] (]
CTOMKOCTb K XMMMYec- ° ° ° ® ® ®
KOW KOppo3uu

CencmMocToNKOCTb [ ) [ ) ° [ ]
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TexHnYeckne XapakTePUCTUKMU

HomuHanbHbIA TOK

LiHONPOBOAA 400A 600A  800A 5000A 6400 A
Mopenu

Megb BLCO6 BLCO8 BLC10 BLC12 BLC16 BLC20 BLC25 BLC32 BLC40 BLC50 BLC64

AnioMuHuit BLAO4 BLAO6 BLA0S BLA10 BLA12 BLA15 BLA16 BLA20 BLA25 BLA32 BLA40 BLA50
raon“”pv;*;f;::ge g 1000 1000 1000 1000 1000 ~ 1000 1000 1000 1000 1000 1000 1000 1000
HomuHanbHeii Tok A 400 600 800 1000 1250 1500 1600 2000 2500 3200 4000 5000 6400
Yacrora My 5060 50/60 50/60 50/60 50/60 50/60  50/60  50/60  50/60  50/60  50/60  50/60  50/60
MpoBoAHMKM YuctoTta megu: 99,9 %. MNMpoeoanmocTb: 99,9 % IACS.

Yuctota antomuuus: 98,0 %. MNMposoanmocTb: 56,0 % IACS.

MoKpbITUE NPOBOAHMKA

TNyxenune

Matepwuan nsonaumu

JInTas 3 aNoKCMAHOM CMObl

Knacc HarpeBoCTOMKOCTM
nsonsauum

F (155 °C)

OrHecTonKoCTb

IEC 60331: 750 °C 3 yaca; IEC 60332
CNS12514: 840 °C 30 mMuH. (13roTOBMIEHUE NO CneuunanbHoMy 3akasy)

CTeneHb 3aLuThbl

IP68

CelncmMocToNKOCTb 0,8 g [marnutyna > 7 6annog]
B3bipbiBo3awwerHocTs  Exmll

YpaponpoyHoCTb IK10

LiBet RAL7043

OTBOOHOM BNOK

Tun BTbl4HOM Unn GonToBomn
Montocos 1P/2P/3P/4P
MakcumanbHbIii OT1BOAHbIE 6NOKM BTbIYHOrO THNa — 630 A

HOMUHanNbHbIA TOK

OT1BoaHble 6noku 6ontosoro Tuna — 2000 A

Mpownseogutenn MCCB

Mitsubishi, Fuji, GE, Schneider Electric (MG) nnn 3agaHHble 3aka34ymkom

CreneHb 3awwuTbl

IP42/IP55 (onymnoHarnbHo)

lMokpbITWE KoXyXa

MopolukoBas kpacka

TornwwmHa NokpbITUS

WN3HyTpwn 40 MkM, cHapyxu 50 MKM

Liset

O6Lwue xapakTepuUcTUKn

RAL7047/RAL7043

CootBeTCTBIE IEC 60439-2, IEC 61439, |[EC 60529, |[EC 60331, IEC 60332
cTaHgapTam JIS C8364, JIS A1304, JIS H3140

GB7251.1, GB7251.2, ANSI/UL857 ,NEMA BU-1
Temnepatypa -20 °C/+50 °C (cpenHecyTouHas fo 35 °C)

OKpy>KatoLLei cpeabl

Bbicota Hag ypoBHeM
mopst

<2000 m




[loBbILLEHNE TEMMEpPATYPbI

padumk nosbiweHUs TeMnepaTypbl (Meab)

7200

6300 o — — e 6400 A
6400 ; ——5000 A
6000
5600 B : ———4000 A
~ ' —
5200 / : 3200 A
4800 = : —
4400 o~ || e 2500 A
o 4000 / e 2000 A
9] /| LT 1
S 3600 7 ~ o i 1600 A
< 3200 :
2800 / - ! 1250 A
2400 Vd s I 1000 A
1600 /‘ﬂ/ ,/:/ : 8004
1200 = — 600 A
o — T
0 = [ 1° [ [+ [ [ 1
0 3 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
K
padumk nosBbiweHUa TemnepaTypbl (aAOMUHNUIA)
7200 .
1
6300 :
5000 A
6400 .
6000 i 4000 A
5600 . — 3200 A
451;88 \ —_— 2500 A
4400 e 2000 A
1
g 2000 __ ! —— 1600 A
£ 3600 ~ — : o0 A
< 3200 ~ :
2800 i : — 1250 A
2400 ~ et !
2000 Zad — : = 1000 A
—— - 800 A
1600 e .
1200 s - - e 500 A
800 —
400 , 400 A
0 E—— 1
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CTOMKOCTb K KOPOTKOMY 3aMblKaHWUIO

Meab
CUMMETPUYHBIA TOK KOPOTKOTO 3aMblKaHUs, CP. KB. 3HaYeHue (KA)
HomunanbHbIv TOK (A)
6 nepuonos 1c
600 140 65 38
800 140 65 38
1000 140 65 38
1250 140 65 38
1600 175 80 46
2000 175 80 46
2500 220 100 58
3200 280 130 75
4000 410 175 101
5000 410 200 115
6400 410 200 115
ANOMUHUN

CUMMETPUYHBIA TOK KOPOTKOrO 3aMblKaHusl, CP. KB. 3HaYeHue (KA)

HomuHanbHbIv TOK (A)

6 nepuogos 1c
400 105 50 29
600 105 50 29
800 105 50 29
1000 140 65 38
1250 140 65 38
1500 140 65 38
1600 140 65 38
2000 175 80 46
2500 175 80 46
3200 220 100 58
4000 280 130 75
5000 410 175 101
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DNeMeHTbl Tpacchl LLIMHOMNPOBOAA

[OpM30oHTanbHbIN yron,

BepTukanbHbIn yron,
Tn LH

T™n LV

[lBonHoM FOPU3OHTAlbHbIN [iBoViHOM BepTVIKaJ'IbeIVI

yron, Tun NH yron, Tun NV

T-06pasHbI anemeHT T-06pa3HbIi

ropu3oHTanbHbI, TMN TH anemMeHT
BEPTUKANbHbIN,
™mnTV

[BoitHon yron
BEPTUKANbHbIN +
FOPU30HTaNbHbIN,
™n CV

[BoitHon yron
rOPU30OHTamNbHbIN +
BEPTUKANbHbIN,
Tn CH

Bnok nogaun
MUTaHUS YrroBow
BepTUKanbHbIN,
™n FV

Bnok nogayu nuTaHus
NPSMON rOPU3OHTasbHbIN,
™n FS

Bnok nogaun
MUTaHWS yrnoBou
rOPV30OHTANbHBIN,
Tmn FH
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DJNeMeHTbl WWnHonpoBoaa

Bnok nogauun nutaHus
LeHTpasbHbIN

bnok nogaun nutaHuns
TOpLEBON

OTBOAOHOM BrOK
CO CYETHYUKOM
3NEeKTPOIHEPTU

OTBOAHOM BNOK

OneMeHT KoMneHcauun \’ OnemeHT
TENNOBOro paclLUMpPeHNs YMEHBLUEHWS LUMPUHBI,
6e3 npeaoxpaHuTenen
18

TopueBas KpblLUka

KoHueBoii npsimon
3NeMeHT

KpoHwTeiH nogseca
K NOTOIKY

®nanxew, 4nsa npoxoaa
yepes CTeHy/nepekpbITe

KpoHwTeiH nogseca
C NPYXUHaMM




XapaKTepucTuku

» Puc. 1

Meab
HoMuHanbHbI TOK LWMHONPOBOAA 600 A 800 A 1000 A 2500A 3200A 4000A 5000 A
Mogenu BLCO6 BLC08 BLC10 BLC12 BLC16  BLC20 BLC25 BLC32 BLC40 BLC50 BLC64
HomuHanbHoe B 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
HanpskeHne
HomuHanbHbI TOK A 600 800 1000 1250 1600 2000 2500 3200 4000 5000 6400
YacToTa M 50/60 50/60 50/60 50/60 50/60 50/60 50/60 50/60 50/60 50/60 50/60

3HayeHusa uMnegaHca

[ns wuHonpoBoga npu yactoTe Toka 50 Iy n Temnepatype 85 °C

AKT. conpoTusnenue R, MKOM/M 106,3 68,7 50,2 347 23,0 17,9 15,1 11,6 9,0 7,6 6,1
AKT. conpoTusneHmne R, MKOM/M 133,5 86,2 63,0 43,5 28,9 22,5 18,9 14,5 11,3 9,5 77
Peakr. conpotuenenne X,;  MkOm/m 112,3 79,9 57,3 42,3 28,0 221 17,7 13,4 10,0 8,8 6,3
MonH. conpoTuenenne Z,, MKOM/M 174,5 117,5 85,2 60,7 40,2 31,5 25,9 19,7 151 12,9 9,9
[nsa wuHonposoga npu yactote Toka 60 M u TemnepaTtype 85 °C

AkT. conpoTusnienne R, MKOM/M 106,3 68,7 50,2 34,7 23,0 17,9 15,1 11,6 9,0 7,6 6,1
AKT. conpoTusneHue R, MKOM/M 133,5 86,2 63,0 43,5 28,9 22,5 18,9 14,5 11,3 9,5 7.7
PeakT. conpotuenenne X,  MkOM/M 134,8 95,9 68,8 50,8 33,6 26,5 21,2 16,1 12,0 10,6 7,6

MonH. conpoTuenenne Z,, mkOm/m 1897 128,9 93,3 66,9 44,3 34,8 28,4 21,7 16,5 14,2 10,8

CeueHue NpOBOAHUKOB

L1,L2,L3 MM? 145 232 307,4 464 696 928 1160 1392 1856 2320 2784
N (100 %) MM? 145 232 307,4 464 696 928 1160 1392 1856 2320 2784
G (BHYTP.) MM2 72,5 116 153,7 232 348 464 580 696 928 1160 1392
Pa3smepb! WMHoONpoBoaa

hxw MM 100x55 100x70  100x83 100x110 100x150 100x190 100x230 100x270 100x395 100x475 100x555
CoeauHenne AxB MM 152x93  152x93  152x106 152x133  152x173  152x213 152x253 152x293 152x418 152x498 152x578
Puc. 1 1 1 1 1 1 1 1 2 2 2

Maperne Hanpsxerns AU = V3 x | (Rgs cOSO + X, o Sing) (B/m)
|: TOK Harpysku, cos®: K0apULNEHT MOLLHOCTK, Sin® = (1 - cos@?)%2
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XapaKTepucTuku

[ )

» Puc. 1

» Puc. 2

» Puc. 3

ANOMUHUNA
HoMuHanbHbIV TOK WWHONpoBoAa 600 A 800 A 2000A 2500A 3200A 4000A 5000A
Mopnenu BLAO4 BLAO6 BLA08 BLA10 BLA12 BLA15 BLA16 BLA20 BLA25 BLA32 BLA40 BLA50
HomuHanbHoe B 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
HanpspkeHue
HomuHanbHbIi TOK A 400 600 800 1000 1250 1500 1600 2000 2500 3200 4000 5000
YacToTta M 50/60 50/60 50/60 50/60 50/60 50/60 50/60 50/60 50/60 50/60 50/60 50/60
3HayeHus UMnepaHca
[ns wuHonposoaa npu YactoTe Toka 50 Iy u Temnepatype 85 °C
AkT. conpoTusnenue R, mMkOm/m  110,2 84,8 551 47,0 39,3 29,8 24,8 21,8 15,7 13,6 10,9 9,3
AKT. conpoTusnenue R, mMkOm/m  138,2 106,3 69,1 58,9 49,3 374 31,1 27,4 19,7 171 13,7 11,6
Peakr. conpotuerenune X,;  mMkOm/m  128,0 76,5 56,9 49,8 38,6 28,9 22,3 17,4 12,9 10,0 8,3 58
MonH. conpotuenenne Z,;  mMkOm/m  188,4 131,0 89,5 771 62,6 47,3 38,3 32,5 23,5 19,8 16,0 13,0
[ns wuHonposoaa npu YactoTe Toka 60 Iy u Temnepatype 85 °C
AkT. conpoTusnenue R, mMkOm/m  110,2 84,8 551 47,0 39,3 29,8 24,8 21,8 15,7 13,6 10,9 9,3
AKT. conpoTusneHue R, mMkOm/m  138,2 106,3 69,1 58,9 49,3 374 31,1 274 19,7 171 13,7 11,6
PeakT. conpotuerenne X,,  MkOm/m  153,6 91,8 68,3 59,8 46,3 347 26,8 20,9 15,5 12,0 9,9 7,0
MonH. conpotuenenne Z,;  mMkOm/m  206,6 140,5 97,2 83,9 67,6 51,0 411 34,5 251 20,9 16,9 13,5
CeyeHue NpoBOAHUKOB
L1,L2,L3 MM? 232 3074 464 580 696 928 1160 1392 1856 2320 2784 3480
N (100 %) MM? 232 3074 464 580 696 928 1160 1392 1856 2320 2784 3480
G (BHYTP.) MMm? 116 153,7 232 290 348 464 580 696 928 1160 1392 1740
Pa3mepb! wnHonposoaa
hxw MM 100x70  100x83  100x110 100x130 100x150 100x190 100x230 100x270 100x395 100x475 100x555 100x720
CoeguHenne AxB MM 152x93  152x106  152x133  152x153  162x173  152x213  1562x253 152x293 152x418 152x498 152x578 152X743
Puc. 1 1 1 1 1 1 1 1 2 2 2 3

MapeHne Hanpsxenns AU = V3 x | (Rgs COSQ + X, Sing) (B/m)
I: TOK Harpy3ku, cos@: ko3 ULMEHT MOLLHOCTY, Sin@ = (1 - cos@?)’2
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Pa3smepbl 1 Macca

Meab
HoMUWHanbHbI TOK WWMHONPOBOAA 800 A 1000 A 1250 A 1600 A 2000A 2500A 3200A 4000A 5000A 6400A
Mogenu BLC06  BLCO8 BLC10 BLC12 BLC16 BLC20 BLC25 BLC32 BLC40 BLC50 BLC64
hxw MM 100x55 100x70  100x83 100x110 100x150 100x190 100x230 100x270 100x395 100x475 100x555
CoenunHeHnne AxB MM 152x93  152x93  152x106 152x133 152x173 152x213 152x253 152x293 152x418 152x498 152x578
Macca 3P3W 50%G Kr/m 13,9 18,9 23,3 32,4 45,8 59,3 72,7 86,1 118,6 145,4 172,2
Macca 3P3W 100%G Kr/m 14,5 19,7 24,5 34,1 48,3 62,6 76,8 911 125,2 153,6 182,2
Macca 3P4W 50%G Kr/m 15,0 20,6 25,5 35,7 50,8 65,9 81,0 96,0 131,8 162,0 192,0
Macca 3P4W 100%G Kr/m 15,5 21,4 26,6 374 53,3 69,2 85,1 101,0 138,4 170,2 202,0
Puc. 1 1 1 1 1 1 1 1 2 2 2
ANIOMUHNI

HoMUWHanbHbI TOK WWMHONPOBOAA 800A 1000A 1250A 1500A 1600A 2000A 2500A 3200A 4000A 5000A
Mogenu BLAO4 BLC06 BLC08 BLC10 BLC12 BLA15 BLA16 BLA20 BLA25 BLA32 BLA40 BLA50
hxw MM 100x70 100x83 100x110 100x130 100x150 100x190 100x230 100x270 100x395 100x475 100x555 100x720
CoepuHeHune AxB MM 152x93 152x106 152x133 152x153 152x173 152x213 152x253 152x293 152x418 152x498 152x578 152x743
Macca 3P3W 50%G Kr/m 14,0 16,6 22,2 26,4 30,6 39,0 47,3 55,6 78,0 94,6 11,2 141,9
Macca 3P3W 100%G Kr/m 141 16,7 22,5 26,7 30,9 39,4 47,8 56,2 78,8 95,6 112,4 143,4
Macca 3P4W 50%G Kr/m 14,2 16,9 22,6 26,9 31,2 39,8 48,3 56,8 79,6 96,6 113,6 144,9
Macca 3P4W 100%G Kr/m 14,3 17,0 22,9 27,2 31,5 40,2 48,8 57,4 80,4 97,6 114,8 146,4
Puc. 1 1 1 1 1 1 1 1 2 2 2 3
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Bnok nogayn NnnutTaHus
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Puc. 5 Puc. 6
3P4AW 3P3W
Pa3smepbl Pasmepsl
npucoeanHUTEeNbHOro npucoeguHUTENbHOro

¢naHua Topuesoro 6roka
nogayvn nuTaHmnsa

¢dnaHua Topuesoro 6noka

nogavv nutaHus

1000 A

1250 A

1600 A 2000 A

2500 A

3200 A

4000 A

5000 A

6400 A

A MM 80 93 120 160 200 240 280 405 485 565
B MM 120 133 160 200 240 280 320 445 525 605
C MM 150 163 190 230 270 310 350 475 555 635
D MM 150 190 230
W MM 40 53 80 120 160 200 240 365 445 525
Pue. 1 1 2 2 3 3 4 5 5 6

Macca Kr 14 16 22 30 39 46 52 4l 87 100

Ons npucoeuHUTENbHbIX (bJ'IaHLI,eB TOpUeBbIX 6110KOB NOAAYM NNTaHNS LMHONpoBo40B Hapy)KHOI;I YCTaHOBKK Tpe6y|0Tc9| AONONHUTENbHbIE I'aGapVITHbIe HepTexu
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Bnok nogaun nutaHug
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Pasmepsbl Pa3mepbl
npucoeanHUTENbHOro npucoeanHNTENbHOro
cbnaHua 6noka nogayn chnaHLa 6noka nogaun
nnuTaHua NUTaHUA
ANOMUHUN
HOMAHSHEHEIATOK 400A 600A  800A 1000A 1250 A 1600A 2000A 2500A 3200A 4000 A
LiMHonposoada
A MM 80 93 120 140 160 200 240 280 405 485 565 730
B MM 120 133 160 180 200 240 280 320 445 525 605 1770
C MM 150 163 190 210 230 270 310 350 475 555 635 800
D MM 150 190 230 300
w MM 40 53 80 100 120 160 200 240 365 445 525 690
Puc. 1 1 2 2 2 3 3 4 5 5 6 7
Macca Kr 10 12 15 16 20 25 31 36 49 60 70 95

Ons npucoeuHUTENbHbIX CbJ'IaHLI,eB 6110KOB NOAAYM NUTaHWS LLIMHONpPOBOA0B Hapy)KHOVI YCTaHOBKN TpeﬁleTCﬂ LONONHUTENbHbIE FasapMTHble qyepTexu
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OTBOAHbIE B/TOKU BTbIYHOIO TUMA

Touka oTBOAA

Touyka oTBOAA C KPbILLKOM

OTBOAHON GNOK =
) o O
o]l 5] o -
[e] [e] o //
@ &[] / A
= //'
= ‘

& { pmmmemeea FREEREN
= ' ! I T
2E7 E i i }L 4,4,4}

1W B ki
| L
L W

OTBOAHOM BGOK BTHIYHOTO TMNa

6 NF630SW 1P - 01

3 3¢3W 100%G Tun MCCB 1 nontoc CepuiHbIn

4 3¢p3W50%G 2 nontoca Homep 01~99
5 3¢4W 100%G 3 nontoca

6 3¢p4W50%G 4 nontoca

ce . 7 3¢4W0%G
MCCB — aBTOMaTM4eckuin BoIKIKO4aTeNb 8 3p4W50%N0%G
B NIUTOM Kopryce 9 3p3W0%G
10 3p4W 50%N50%G
11 3p4W 200%N 50%G

Pasmepbl

':T"B“gg':lao’:;%'j;'g;:" 30A 63 A 100 A 225 A 250 A 400 A 630 A
L MM 500 500 500 500 500 700 850
L1 MM 250 250 250 250 250 350 350
W MM 300 300 300 300 300 430 430
H MM 275 275 275 275 275 305 335
D MM 280 280 280 280 280 280 410
CTeneHb 3aWmnTbl 1P42 P42 1P42 1P42 1P42 1P42 1P42
Macca K 15 15 17 21 22 25 53

MpumeyaHme: cTeneHb 3aLUTbl OTBOAHOTO Groka cTaHgapTHOro ucnonHeHus 1P42. Mo 3anpocy 3aka34nka BO3MOXHO UCTIONHEHWE C NOBbILLEHHON CTENEHbD
3awuTbl IP55.

MpsiMble aneMeHTbl MOTYT UMEeTb 10 5 ToYek 0TBOAA, PACMONOXEHHbIX TONbKO Ha 0AHOMN cTopoHe. Mo TpeboBaHuio 3akasyuka NpsSMbIE 3MEeMEHTLI MOTYT UMETb
no 10 Touek 0TBOAA, PacnoNioXeHHbIX C 06enx CTOPOH.
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OTBOAHbLIE 610KKM 60ONTOBOIrO TUNA

Touyka oTBOAA

Touyka oTBOAA C KPbILLKON

o o o ° ol @
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I el
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o o L W
OTBoOAHOM Gnok 6onToBoro TMNa

BEv e 6 NF1600SEW 1P S o
| | | |

I I
_ 3 3p3W 100%G Tun MCCB 1 nomioc CepuiiHbiii
4 393W50%G Homep 01~99

2 nontoca
5 3¢p4W 100%G 3 nontoca
6 3¢4W 50%G 4 nontoca
7 304W0%G
MCCB — aBTOMaTU4ECKUIt BbIKIIOYaTENb 8 3¢p4W 50%N0%G
B SIUTOM Kopriyce 9 3p3W0%G
10 394W 50%N50%G

11 3p4W 200%N 50%G

Pasmepbl

g'ﬁg";;”a”"“"'” TOK OTBOAHOTO 100A  225A  250A  400A  630A  800A 1000 A 1600 A

L MM 500 500 500 500 700 850 850 1100 1100 1100 1300
W MM 300 300 300 300 300 430 430 430 530 530 530
H MM 270 270 270 270 300 330 330 380 380 380 560
D MM 280 280 280 280 280 410 410 410 510 510 510
CTeneHb 3awwuTi P42 P42 P42 P42 P42 P42 P42 P42 P42 P42 P42
Macca kr 17 19 23 24 27 55 58 65 70 80 80

MpumeyaHme: cTeneHb 3aWwuThl 0TBOAHOTO 6rioka cTaHLapTHOro ucnonHerus IP42. Mo 3anpocy 3akasynka BO3MOXHO UCMOSHEHWE C MOBbILLEHHO CTENEHBIO
3awunTsl IP55.
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TopueBon 670K NoAauYn NUTaAHUS

Lot 120 | 120 | 120
G U1 L2 L3 N
[©

7

Puc. 1 Puc. 2 Puc. 3

EB OnuvHa A

3 3p3W100%G EB Topuesow 6nok 725
4 3p3W50%G nogayun nuTaHus

5 3p4W100%G

6 3p4W50%G

7 3¢04W0%G

8 39p4W50%N 0%G

9 3p3W0%G §
10 3(|)4W50°A)N 50%G ﬂﬂﬂ TOpLEeBbIX 6rokoB nofavun nuTaHua HapyxHoun

11 3p4W200%N50%G YCTaHOBKK Tpe6y}0Tc9| OONONHUTENbHbIE I'aGapVITHbIe
HepTexu

Megb

LSRR EAETIU 600A  800A 1000A 1250A 1600A 2000A 2500A 3200A 4000A 5000A 6400 A

LMHOMpoBoAa
w MM 205 220 233 260 300 340 380 420 545 625 705
WA MM 55 70 83 110 150 190 230 270 395 475 555
CTeneHb 3awwuTl P54 P54 P54  IP54  IP54  IP54 IP54 IP54 IP54 IP54 IP54
Puc. 1 1 1 1 1 1 1 1 2 2 2
ANOMUHNI
Eﬁ“:g:;g;;‘;r 10K 600A 800A 1000A 1250A 1500A 1600A 2000A 2500A 3200A 4000A 5000 A
w MM 220 233 260 280 300 340 380 420 545 625 705 875
W1 MM 70 83 10 130 150 190 230 270 395 475 555 720
CTeneHb 3alwmThI P54  IP54  IP54  IP54  IP54 P54 P54  IP54  IP54  IP54  IP54  IP54
Puc. 1 1 1 1 1 1 1 1 2 2 2 3

26



TopueBon 610K Nogavun NUTaAHUS

coe

N

i-um 120 | 120 § 120
Nﬁ; L1 L2 |L3 N
. . . @

Puc. 2

3 3p3W100%G
4 393W50%G

5 3p4W100%G

6 3p4AW50%G

7 3p4W0%G

8 3pAW50%N 0%G
9 3p3W0%G

10 3p4W50%N 50%G
11 3pAW200%N50%G

Puc. 3

CB

CB LleHTpanbHbii 950
6rok nogaym nuTaHus

[lns TopueBbix 6rI0KOB NoAayn NUTaHUs HapyKHOW

OnuvHa A

YCTaHOBKM TpebyTCs AONONHUTENbHbIE rabapuTHbIE

YyepTexmu

Meab
LT TEREEETIO 800A  1000A  1250A  1600A  2000A  2500A 3200A 4000A  5000A 6400 A
LMHOMpoBoAa
W MM 205 220 233 260 300 340 380 420 545 625 705
W1 MM 55 70 83 110 150 190 230 270 395 475 555
CTeneHb 3aluTI IP54 IP54 IP54 IP54 IP54 IP54 IP54 IP54 IP54 IP54 IP54
Puc. 1 1 1 1 1 1 1 1 2 2 2
ANHOMUHUN
DR L e 600A  800A 1000A 1250A 1500A 1600A 2000A 2500A 3200A 4000A 5000 A
LWMHonpoBoga
W MM 220 233 260 280 300 340 380 420 545 625 705 875
W1 MM 70 83 10 130 150 190 230 270 395 475 555 720
CTeneHb 3aluTI P54  IP54  IP54 P54  IP54  IP54  IP54  IP54  IP54  IP54  IP54 P54
Puc. 1 1 1 1 1 1 1 2 2 2 3
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D/1eMeHT KOMMeHcaunm TenaoBoro pacCllumnpeHn4

w

Puc. 3

3 3p3W100%G
4 3p3W50%G

5 3p4W100%G

6 3p4W50%G

7 3p4AW0%G

8 3p4W50%N 0%G
9 3p3W0%G

10 394W50%N 50%G
11 3p4W200%N 50%G

Puc. 3

EF OnuHa A

EF 3nemeHT komneHcaumm 1200
TENOBOro PacLUMpeHus

Ha kaxablin npsMOIi rOpM30OHTaNbHbIN Y4acToK LMHONPOBOAA
anvHon 50 m TpebyeTcs No 0OAHOMY 3NEMEHTY KoMneHcauum
TEMnnoBoro pacLUNpPeHus.

OneMeHT KOMMeHcaLny TeNnoBOro pacLUMpPeHns

Takxe yCTaHaBIMBAIOT B LLIMHOMPOBOAAX, MMEIOLNX
OrHeorpaauTenbHbi 6apbep Npy MPOXoAe CKBO3b CTEHbI 3A4aHNS.
M3meHeHne AnvHbI B 32BUCMMOCTM OT TemMnepaTypbl: ANMHa
lwmHonposoaa + 40 mm.

800 A 1000 A 1250 A 1600 A 2000 A 2500 A 3200A 4000 A 5000 A 6400 A
W MM 126 126 139 166 206 246 286 326 451 531 611
w1 MM 55 70 83 10 150 190 230 270 395 475 555
L MM 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200
CTeneHb 3alWuThl P68 P68 P68 P68 P68 P68 P68 P68 1P68 P68 P68
Puc. 1 1 1 1 1 1 1 1 2 2 2
ANOMUHNNA

HomuHanbHbIM TOK WMHONpoBoAa

600 A

800 A

1000 A 1250 A

1500 A

1600A 2000A 2500A 3200A 4000A 5000A

w MM 126 139 166 186 206 246 286 326 451 531 611 776
W1 MM 70 83 110 130 150 190 230 270 395 475 555 720
L MM 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200
CreneHb 3awWuThl P68 IP68 IP68 P68 P68 IP68 P68 P68 IP68 P68 P68 IP68
Puc. 1 1 1 1 1 1 1 1 2 2 2 3
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YcnosHoe o0603Ha4YeHue 371eMeHTOB

%
>

» [psimon nepepato-
Wit anemeHt SS

» [Npsamoii pacnpegenu-
TenbHbI anemeHT SP

yron LV

» [OpU3OHTanNbHbIN

yron LH

» BepTukanbHbI
T-06pasHbii anemeHT TV

» [OpU30HTarbHbIN

T-o6pasHbiii anemeHT TH

» brok nogauun
nutaHus FS

» KoHueBown npsimon
anemeHt SE

c 08 6 ss Paamepsi Ax B x C
| | | |
CCu 04 400 A 20 2000 A 3 3p3W100%G SS  [pamoli nepepatoLLmii anemeHT
A Al 06 600 A 25 2500 A 4 3p3W50%G SP  TMpsmoit pacnpenenuTenbHbIA 3neMeHT
08 800 A 323200 A 5 3¢p4W100%G LV BeptukanbHbii yron
10 1000 A 40 4000 A 6 3p4W50%G LH TopusoHTanbHbIi yron
12 1250 A 50 5000 A 7 394W0%G CH  [1B0iHOW yron ropu3oHTanbHbIii + BEpPTUKANbHbI
15 1500 A 64 6400 A 8 3¢p4W50%N 0%G CV  [1BoiHoM yron BepTHKanbHbIii + rOpU3OHTamNbHbIi
16 1600 A 9 3p3W0%G TV  BepTukanbHblit T-06pasHblii aNeMeHT
10 3p4W50%N 50%G TH Topu3oHTanbHbI T-06pa3Hblil aneMeHT
11 304WI200%N50%G  FS Bnok nogauu nutaHuns
SE  KoHLieBoW npsiMoil aneMeHT

Meab

HomuHanbHbIM TOK WrHONpoBoda

Mpsimon nepepatoLLmin A 4200 4200 4200 4200 4200 4200 4200 4200 4200 4200 4200

3NeMeHT

Mpsimon pacnpegenutens- A wmm 4200 4200 4200 4200 4200 4200 4200 4200 4200 4200 4200

Hblii 3rIeMeHT

BepTukanbHbin yron AxB mm 250x250 250x250 250x250  250x250  250x250 250x250  250x250  250x250  250x250  250x250  250x250
[Opn3oHTanbHbI yron AxB mm  190x190  190x190  190x190  215x215  235x235  255x255  275x275 295x295 360x360  400x400  440x440
BepTukanbHbin T-o6pasHeii - AxB MM 200x490  200x520  200x550  200x600  200x680  200x760  200x840  200x920  200x760  200x840  200x920
anemeHT

[opn3oHTanbHbIN AxB mm 190x380  190x380  190x380  215x430  235x470  255x510  275x550  295x590  360x720  440x880  440x880
T-06pasHbiii anemeHT

Brok nogauu nutaHus A MM 380 380 380 380 380 380 380 380 380 380 380

KoHueBoOW npsiMoit anemMeHT A MM 250 250 250 250 250 250 250 250 250 250 250

ANIOMUHUNA

HomuHanbHbIA ToK WrHONpoBOAa 2500 A 4000 A

Mpsmoit nepeaatoLuin A 4200 4200 4200 4200 4200 4200 4200 4200 4200 4200 4200 4200
3nemeHT

Mpsmoit pacnpenenuTens- A wmm 4200 4200 4200 4200 4200 4200 4200 4200 4200 4200 4200 4200
Hbli anemMeHT

BepTtukanbHbiii yron AxB mm 250x250 250x250 250x250 250x250 250x250 250x250 250x250 250x250 250x250 250x250 250x250 250x250
[opu30oHTanbHbIA yron AxB mm  190x190 190x190 215x215 225x225 235x235 255x255 275x275 295x295 360x360 400x400 440x440 520x520
BepTtukanbHblii T-o6pasHbii - AxB - mm  200x520 200x550 200x600 200x640 200x680 200x760 200x840 200x920 200x760 200x840 200x920 200x1240
3NemMeHT

[Opu30oHTarnbHbIA AxB mm 190x380 190x380 215x430 225x450 235x470 255x510 275x550 295x590 360x720 400x800 440x880 520x1040
T-06pasHblii anemeHT

Bnok nogaun nutaxus A Mm 380 380 380 380 380 380 380 380 380 380 380 380

KoHueBon npsiMoit anemMeHT A MM 250 250 250 250 250 250 250 250 250 250 250 250




KpOHLUTENH noaBeca C NpyXuHaMmu

BbicoTa aTaxa

CTshKHOW CTepXeHb

N/

KpoHLTelHbI nofBeca ¢ NpyXMHaMmu NOAAEPKUBAIOT BEPTUKANBHO YCTAHOBNEHHBIN LWMHONPOBOA,
NPOXOASALLMI Yepe3 MEXITaXHbIE NEPEKPLITUS

MpepenbHas Harpyska Ha noABec ¢ npyxuHamu: 600 kr

KpoHLITEeMHbI € npyxunHamn He TpebytoT perynuposku. OHY paBHOMEPHO pacnpenensioT Bec
BEPTUKaSIbHOTO LUMHONPOBO/AA U KOMNEHCUPYIOT N3MEHEHWE ero ANUHbI BCIEACTBNE N3MEHEHNS
Temneparypsbl

Meab
HomuHanbHbIM TOK WrHONpoBoAa 1000 A 1250 A 1600 A 2500 A
Mogenu SH600  SH600  SH600  SH600  SH600  SH600  SH600  SH600  SH600  SH600  SH600
Beicota 1 m/macca Kr 15,0 20,6 25,5 357 50,8 65,9 81,0 96,0 131,8 162,0 192,0
Beicota 3 m/macca Kr 45,0 61,8 76,5 1071 152,4 197,7 243,0 288,0 395,4 486,0 576,0
BricoTta 4 m/macca Kr 60,0 82,4 102,0 142,8 203,2 263,6 324,0 384,0 527,2 648,0 768,0
Beicota 5 M/macca Kr 75,0 103,0 127,5 178,5 254,0 329,5 405,0 480,0 659,0 810,0 960,0
LWnpuHa KpoHwTeHa A MM 165 180 193 220 260 300 340 380 505 585 665
[lnnHa CTAXKHOrO CTepPXKHA MM 105 120 140 160 200 240 280 320 450 530 610
M12xB
Makc. gonyck no BeicoTe M <5 <5 <5 <5 <5 <5 <5 <4 <3 <3

ANOMUHNIN
HomuHanbHbIN TOK LWMHONPOBOAA 600 A 800A 1000A 1250A 1500A 1600A 2000A 2500A
Mogenu SH600 SH600 SH600 SH600 SH600 SH600 SH600 SH600 SH600 SH600 SH600 SH600
BeicoTa 1 m/macca Kr 20,6 16,9 22,6 26,9 31,2 321 48,3 56,8 64,2 96,6 113,6 144,9
BeicoTa 3 m/macca Kr 61,8 50,7 67,8 80,7 93,6 96,4 144,9 170,4 192,8 289,8 340,8 4347
BbicoTa 4 m/macca Kr 82,4 67,6 90,4 107,6 124,8 128,4 193,2 2272 256,8 386,4 4544 579,6
BeicoTa 5 m/macca Kr 103,0 84,5 113,0 134,5 156,0 160,5 2415 284,0 321,0 483,0 568,0 724,5
LnpuHa kpoHwTenHa A MM 180 193 220 240 260 300 340 380 505 585 665 830
[lnuHa CTSHKHOTO CTEPXHS MM 120 140 160 180 200 240 280 320 450 530 610 775
M12xB
Makc. gonyck no BeicoTe m <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <4
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dnaHey anga npoxoaa 4vepes crteHy/nepekpbiTne

KpenexHble oTBepcTHS
dnaHua gns npoxoaa

PaSMepr 0TBEpPCTUA And npoxoaa yepes CTeHy/I'IeperbITVIe

uepes cTeHy

Menb
Zﬁ“:g;‘?g;g;‘a‘" 10K 600A  800A  1000A 1600 A  2000A  2500A  3200A  4000A 5000 A
Mogenu WF0600 WF0804 WF1006 WF1208 WF1612 WF2000 WF2516 WF3220 WF4025 WF5032  WF6440
hxw mm 10055  100x70  100x83  100x110  100x150 100x190 100x230 100x270  100x395 100x475 100x555
A mm 155 170 183 210 250 290 330 370 495 575 655
B MM 200 200 200 200 200 200 200 200 200 200 200
c MM 258 272 286 313 352 392 432 472 600 680 760
D mv 109 116 123 91 104 88 98 108 12 128 90
ANOMUHNIN

el IR L 400A 600A 800A 1000A 1250A 1500A 1600A 2000A 2500A 3200A 4000A 5000 A

LIMHOMNPOBOAA

Mopgernu WF0804 WF1006 WF1208 WF0010 WF1612 WF2000 WF2516 WF3220 WF4025 WF5032 WF6440 WF0050
hxw mm - 100x70  100x83  100x110 100x130 100x150 100x190 100x230 100x270 100x395 100x475 100x555 100X720
A MM 170 183 210 230 250 290 330 370 495 575 655 820

B MM 200 200 200 200 200 200 200 200 200 200 200 200
C MM 272 286 313 334 352 392 432 472 600 680 760 925

D MM 116 123 91 98 104 88 98 108 112 128 90 177
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