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1.1.

2.1.

2.2.

3.1.

1. Ha3HauyeHue

HacToswme TexHunyeckme tpeboBaHus (aanee — TpeboBaHus) ycTaHaenuBaroT TpeboBaHus K
aneKkTpoABUraTensiM, HaxoAsILWMMCS B COCTaBe TEXHONOMMYECKMX OO BbEKTOB, YCTaHOBOK M CUCTEM
npv NPOEKTMPOBaHMM, NOCTaBKe, MOAEPHM3ALMN, PEKOHCTPYKLUN, KanuTarbHOM CTPOUTENBLCTBE.

2. O6nacTb NpUMeHeHusA

HacTtosiwme TpeboBaHWs pacnpoCTPaHAOTCS Ha BHOBb COOpYXaemble, paclumpsiemMble,
PEKOHCTPYMpYyeMble, MOAEPHU3NPYEMbIE, a TaKke noanexalume TeEXHUNYECKOMY NepeBOOPYKEHMIO
N PEMOHTY TexHonormyeckne obbekTbl, yctaHoBku U cuctembl NAO «CnasHedpTb-AHOCY» (aanee
— ObwecTBO), cogepXaLlme B CBOEM COCTaBE afnekTpogsuraTenu.

TpeboBaHUsA [OOMKHbI BbIMNOMHATL OpraHu3auun B HEe3aBUCUMOCTU OT (popM COBCTBEHHOCTW,
npoussogsime paboTbl N0 NPOEKTUPOBaHWUIO, MOAEPHU3ALUMKN, PEKOHCTPYKLMUK, KanuTarbHOMY
CTPOUTENLCTBY Ha 06bekTax, ycTaHoBKax n cuctemax ObLiecTsa.

3. HopmaTuBHbIe CCbISIKK

TpeboBaHus paspaboTaHbl C UCMONTb30BAHNEM CrieAyLMX AOKYMEHTOB:

- Y3, NOCT, a Takke MHON HOPMATUBHO-TEXHMYECKON AOKYMEHTALMW, OENCTBYIOLLEN B AAHHOW
obnacty;

- lMpuBeaeHHblE HWXE CCbINMKM Ha [OOKYMEHTbl M CTaHOapTbl SIBNSOTCA COCTABHOM 4acTbio

HacToAWMX TexHnyecknx TpeboBaHuWi:

O603Ha4YeHue HanmeHoBaHue

MpaBuna ycTponcTBa anekTPoyCTaHOBOK, 7-eM3aHne B CocTaBe: pasgen
nyos, 7-enapn. 1(mn. 1.1,1.2, 1.7, 1.9), pasgen 2 (rn. 2.4, 2.5), pasgen 4 (. 4.1, 4.2),

pasgen7 (m.7.1,7.2,7.5,7.6,7.10), pasgen 6

lMpaBnna ycTponcTBa ANEKTPOYCTAHOBOK, 6-en3gaHue 3a MCKYeHUeEM
nyo, 6-enaa. pasgena 1 (m. 1.1,1.2, 1.7, 1.9), pasgena 2 (rn. 2.4, 2.5), pasgena 4 (rn.

4.1,4.2),pasgena7 (m.7.1,7.2,7.5,7.6, 7.10) n pasgena 6

rOCT IEC 60034-1-
2014

MawuHbl anekTpudeckue Bpaljarowmecs. Yacte 1. HoMuHanbHble
3HaYeHnsa NapameTPoB M AKCNIyaTaLMOHHbIE XapaKTEePUCTUKN

rOCT P M3K 60034-
2-1-2009

MawunHbl anekTpunyeckne Bpawatowmecsa. Yacte 2-1. CraHpapTHble
MeToabl onpeaeneHus notepb U KoadduuneHTa NonesHoro OencTeus
BpaLLLALLNXCS SNEKTPUYECKMX MALUNH

OCT IEC 60034-5-
2011

MawwuHbl anekTpuyeckne Bpawawwmecda. Yacte 5. Knaccudmkaums
cTeneHen 3awmtbl, obecneymBaemblx obBoONOYKamMM BpaLLAKOLLNXCS
anekTpudeckmx mawwvH (Kog IP)

rOCT P M3K 60034-
6-2012

MalnHbl anekTpuyeckme BpawarLmnecd. Yacte 6. MeToabl oxnaxaeHms
(Kog 1C)

rOCT P M3K 60034-
7-2012

MawwuHbl anekTpuyeckne Bpawawwmeca. Yactb 7. Knaccudpumkauus
TUMNOB KOHCTPYKLMIN, MOHTaXHbIX YCTPOWCTB WU PacronoXeHnss Kopobok
BbiBogoB (Kog IM)

FOCT 31610.0-2014
(IEC 60079-0:2011)

B3pbiBoonacHble cpeapl. Hactb 0. O6opygosaHue. Obwue TpeboBaHus

FOCT IEC 60079-1- | BapbiBoOonacHble cpegbl. Yacte 1. O6opymoBaHne € BUOOM
2013 B3pbIBO3aLUMTbI «B3PbIBOHENPOHMLAEMbIE 060M104KK "d"»
FOCT IEC 60079-2- | BapbiBoOnacHble cpegbl. Yacte 2. O6opynoBaHne € BUOOM

2013

B3pPbIBO3aLLNThI «0b0NoYKN nog M30bITOYHbIM AaBlieHnem «p»

rOCT 18855-2013

MoawwnnHukn  KaveHusi.  [OuHamuyeckas  rpy3onogbeEMHOCTb WU
HOMUWHanbHbLIN pecypc

rMCT P MOK/TC
60034-17-2009

MawwuHbl anekTpuyeckme Bpawawwmecs. Yacte 17. PykoBoacTtBo no
NPUMEHEHMNIO aCUHXPOHHBIX ABUraTenen ¢ KOPOTKO3aMKHYTbIM POTOPOM
npv NUTaHuK oT npeobpasoBaTenemn 4acToThbl

FOCT P 53472-2009

MalwunHbl 3nekTpudeckue Bpawjatowmecs. [Buratenyu acuMHXPOHHbIE.
MeToab! ncnbiTaHumn

FOCT IEC 60034-14-

MalwuHbl anekTpuyeckme Bpalwawwmecs. Yacte 14. MexaHudeckas
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41.

4.2.

5.1.

5.2.

6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

O6o03HavyeHue HaumeHoBaHue

2014 BMbpaLms HEKOTOPbIX BMAOB MalUMH C BbicOTaMu Bana 56 mm n 6onee.
M3mepeHus, oueHKa 1 Npegenbl XXeCcTKOCTM BMbpaummn

MawmuHbl  anekTpuyeckne Bpawatowmecd. Yacte 18-31. OueHka
HKUMOHanbHbIX NokasaTenen cuctem mnsonsumm. MeTtoabl UcnbITaHWI

FOCT IEC 60034-18- | $YHKY u A

31-2014 Ans wabnoHHbIx 06moToK. OueHKa 1 knaccndukaums CMCTEM U30MSLNN,

MCNonb3yembiXx BO  BpalamWMXCA  MaWMHaX, MO  TENsOBbIM

XapaKkTepucTmKam

MawwuHbl  anekTpuyeckne Bpawatruwmecd. Yacte 18-34. OueHka
FOCT IEC 60034-18- | doyHKUMOHaNbHbIX NoKasaTenen cuctem msonsumm. Metoabl ncnbiTaHum
34-2014 Onst WwabnoHHbIX 00MOTOK. OueHKa TepMOMEXaHUYEeCKOM CTOMKOCTU
cUCTeM usonauuu

TexHnyecknn pernameHT TamoxeHHoro coto3a «O 6e3onacHOCTM

TP TC 012/2011
obopygoBaHus ons paboTbl BO B3pbIBOONACHLIX cpeaax»

HOprI BXOOHOro KOHTPOJ1A AJ1d HOBbIX aneKTpo,u,eraTeneVl

Mpunoxenne K TT | HAG « CrasHedTo-IHOC»

- [MocraHoBneHne ot 17.07.2015 Ne 600 [lpaButenbctBa Poccuiickon Pepepaummn «0O6
YyTBEPXKAEHUN NepeYHs 0O bEKTOB U TEXHOMOIMIN, KOTOPbIE OTHOCATCS K 0OBbEKTAM U TEXHOMNOTMAM
BbICOKOW aHepreTuyeckon agekTMBHOCTUY.

4. LUenu v 3apgaun

Llenb TpeboBaHun — opmmpoBaHme TpeboBaHMN K SHepreTndeckomy o6opyaoBaHMLO,
NMPOEKTHbIM  PELUEHUAM, TEeXHOMOrMn MNPOU3BOACTBA CTPOUTENBHO-MOHTaXHbIX paboT, wux
aKcnnyataumm C  Uenbilo  MNOBbIWEHUS 3HepreTndeckon ad@EeKTUBHOCTM W HaAAEXHOCTU
3HEeprocHabXeHus.

3apava TpeboBaHun — BbipaboTka PyKOBOACTB, NpeAHas3HaYeHHbIX ANA OKaszaHUs NOMOLLWN B
BblGOpe U 3aKynke aHepreTudeckn agpdeKTMBHOro obopyaoBaHus.

5. OTBeTCTBEHHOCTb

MonoxeHus Hactosilmx TpeboBaHuin obs3aTenbHbl ANs AOMKHOCTHBLIX MWL, U noapasaeneHuni
ObuwecTtBa, nNPUHUMAOLWMX Yy4acTMe B MNPOEKTUPOBAHUW, PEKOHCTPYKUMMK, KanuTarbHOM
CTPOUTENBCTBE, PEMOHTE, 3aKyrKe, aKCrryaTaunum aHepreTm4eckoro ob6opyaoBaHus.

[Mpn HEBBLINOMHEHUN HACTOALWMX TpeboBaHMI NepcoHan HECET NepCoHarnbHY OTBETCTBEHHOCTL B
COOTBETCTBUN C 3akoHoaaTenbcTBOM Poccuiickon denepaunn.

6. OO6Lwue nonoxeHus n TpedoBaHuA

B Hactosuwmx TpeboBaHusX MpuBedeHbl TeXHUYEeckue TpebOBaHUs K IneKkTpoaBuratensm,
KOTOpble peKOMeHOyeTCs yUUTbIBATb HA CTaAUsIX MPOEKTUPOBAHUS, U3FOTOBNEHNS U 3aKYMKU.
HacToswme TpeboBaHna pacnpocTpaHaTca Ha TpexdasHble aCMHXPOHHbIE 3MEKTPOABUIraTeNnun ¢
KOPOTKO-3aMKHYTbIM POTOPOM C NMUTAHNEM OT CETU NepPEMEHHOro Toka Yyactotom 50 Iy,

Mpn BbIGOpPe anekTpoaBuraTenem pekoMeHayeTCcs MNPUMEHATb TEeXHUYECKME peLLeHus,
MUHUMU3MpYOWMe notpebneHne TOP, ecnu  3TO NO3BONAKT  YCNOBUA  MNpOBeOeHUs
TEXHONOrM4YeCcKoro npotiecca.

MpuBeaeHne k TpeboBaHMAM JOMKHO NPON3BOAUTLCS B 06bEME NPpOeKTUpyemMoro obopyaoBaHus,
KOMMYHUKaLmu1, npouecca, TEXHOSOMN.

TpeboBaHUSA NPUMEHSIOTCS B rpaHMUax NPOEKTUPOBaAHUA Ha CTaausIX: TEXHMKO-3KOHOMUYECKME
0bocHoBaHus1, 6a30BbIN NPOEKT, MPOEKTHAA JOKYMEHTaLUUS.

Bce TexHuuyeckue pelleHuns, Bknoyvas obopyaoBaHue, AO0MMKHbl OblTb cornacoBaHbl ¢ [MAO
«CnaBHed1b-AHOCY, yooBneTBopATb AaHHbIM TpeboBaHUAM 1 cooTBeTcTBOBaTh [1YJ, MTI3IT,
NOCTam, a Takke WHOW HOPMAaTUBHO-TEXHMYECKON AOKYMEHTaLMu, OENCTBYHOLLEW B [aHHOM
obnactn. Ha obopynosaHue, He npousBoaumoe B Poccun, AOMKHbI Takke pacnpoCTpaHsaTbCA
TpeboBaHMA CTaHOApTOB CTpaHbl-U3rotoButenss n TpeboBaHna cTaHgapToB MexagyHapoaoHoM
OnekTpoTexHmyeckon Komncecnm (M3IK).

B cnyyae BbISIBNEHMA HECOOTBETCTBUSA 3aKa3HOW AOKYMEHTAUUM M HACTOALWMX TEeXHUYECKMX
TpeboBaHuin, HeobxoamMmo obpawaTbcs 3a pasbscHeHMsaMU K cneumannctam MNAO «CnaBHedTb-
AHOCH.



6.8.

6.9.

6.10.

7.1,

7.2

B cnyyae BbIIBNEHUA HECOOTBETCTBMSA (pasHOYTEHWMA) Mexay TpeboBaHMAMM 3akas3HoW
OOKyMEHTauuMn, HacTosAWMX TexHudeckux TpeboBaHui w/mnn TpeboBaHMIA COOTBETCTBYIOLLNX
POCCUMNCKUX W MeXAyHApOAHbIX HOPMATMBHbIX [AOKYMEHTOB, M CTaHOapTOB HeobGxoaMmo
o6paTnTbCsa K 3aKasumky Anga nonyvyeHns yTOYHEHWI.

CooTBETCTBME HACTOAWMM TEXHUYECKMM TpeboBaHuaM He ocBoboxgaeT [locTtaBwmka oOT
OTBETCTBEHHOCTM 3a MOCTaBKy Hagnexawmm o6pasom CrnpoekTUpoBaHHOIO 0O0opyaoBaHUA,
MEeXaHU4eCKMe N 3NEKTPUYECKMEe XapaKTEPUCTUKM KOTOPOro paccymMTaHbl Ha 3afaHHble YCroBus
aKcnnyatauum n obcnyxmBaHus.

onekTpogBuraTenim OTHOCATCS K BpallaloWwmMMcs 3NEKTPUYECKMM MaluMHaM MEPEMEHHOro Toka,
cootBeTcTBYowmm MOCT P 52776-2007 (MOK 60034-1).

7. TpeﬁoBaHMﬂ K KOMMJIEeKTHOCTU AOKYMeHTaunmn

B komnnekt pokymeHTauun «C npeanoxeHuem» (Ha cTaguu TeHaepa) OOSMKHbI BXOOUTb
cnegywwme 3aBepeHHble MOCTaBLMUKOM  (NOANWCAHHbIE  YNOMNHOMOYEHHbIM  NNLUOM  ”
napadunpoBaHHbLIE NEYaATHIO OpraHM3aumMm ¢ Hagnucbio «MoaTBepxaat» ) LOKYMEHTbI HA PYCCKOM
A3bIKe:
7.1.1. «TexHudeckme TpeboBaHMA nNpu MNPOEKTUPOBAHMM, MOAEPHM3ALUN, PEKOHCTPYKLNN,
KanuTanbHOM CTPOUTENLCTBE U PEMOHTE 3fekTpoasuraTeneny.
7.1.2. 3akasHas [goKymMeHTauumss  (OMpOCHbIA  NUCT), 3anoSfIHEHHas  NPOU3BOAUTENEM
anekTpoasuratens.
7.1.3. JINCT OCHOBHbIX TEXHWYECKUX XapaKTEPUCTUK 3rekTpoaBuraTens, coaepXaliun, Kak
MUHUMYM, cregyowmne gaHHble:
—  W3roTOBUTENb N CTaHa NPOUCXOXAEHUS;
— TWn anekTpogsuraTtens;
—  HOMWHanbHOE HanpsKeHue;
— HOMMWHanbHasi MOLLHOCTb;
— MapKMpOBKa B3pbIBO3aALLUTHI;
— KAMMaTuM4yecKoe UCMOSIHEHWE, MUHMManbHas WM MakcuMmanbHas [onyctumas
Temnepartypa okpyxatoLlen cpeqbl 4ns aKcnnyaTauumm anekTpogsuraTens;
— CcTeneHb 3awuTbl obonoykn — IP;
— Knacc aHeproaddektnsHoctn — IE;
— BO3MOXHOCTb paboTbl Yepes NpeobpasoBaTtersib YacToThI,
— KoMnnekTaums kabenbHbiMM BBOAAMW ANS YNFOTHEHUA CUIOBbLIX M KOHTPOJSIbHbIX
kabenen
— KomnnekTauus otBepctusaMu M8 rnybuHon 15mm., 4na MoHTaXka AaTYNKOB U3MePEHNS
B1bpaumu;
— TWM 1 KONMYECTBO AaTYMKOB TemnepaTypbl 0OMOTOK M NOALUMMHUKOB.
7.1.4. [eTanbHbll 4epTEX anekTpogBuratens C YykasaHMemM ero Macco-rabapuTHbIX
XapaKTEPUCTUK.
7.1.5. TepeyeHb 3anacHbIX YacTen K aneKkTpoasuratento B obbeme:
—  MOALUMMHMKN KaYeHUst Unn BKNaablwn AN NOALWMMHUKOB CKOSTbXEHUS - KOMIIEKT;
— JaTyuKkm TemMnepaTypbl NOALWMUMHMKOB (€CNM NPUMEHSIIOTCS) - KOMMIEKT;
—  M30MATOp COeAUHUTENbHOM KOPOOKM BLIBOAOB UMW KNemMHas Kosnogka - 1 wr.;
— MaHXeTbl YNNOTHEHUA Bana poTopa (nbinesawuTa, Bnaro3awumra — ecnm
NPUMEHSAIOTCA) - KOMMMEKT.
B komnnekT gokymeHTauum «Ana yTBepxaeHus», paspabaTtbiBaemol NocTaBLMKOM B TEYEHUN
30-Tn kaneHdapHbIX AHen ¢ aaTbl akuenTa ero TKI, gomkHbl BXOOUTL Cnefyowmne 3aBepeHHble
npounssoauTenemMm (MOAMMUCAHHbIE YMNOSTHOMOYEHHbIM JfUMLOM W napadgupoBaHHbie MevyaTbio
opraHu3aLmm) AOKYMEHTbI Ha PYCCKOM SA3bIKe:
7.2.1. JINCT OCHOBHbIX TEXHUYECKMX XxapakTepuctuk no n. 4.1.3 pomkeH OblTb [ONOMHEH
cnegylowmmMmn JaHHbIMK:
—  3HauveHuamm KMNLO n cos @ B 3aBUCUMOCTN OT Harpy3kn (50%, 75%, 100%).
—  kpuBbiMn M=f(n/nc) n I=f(n/nc), rae nc — CMHXPOHHasi 4YacToTa BpaLLEHUs, Mpu
HOMWHANbHOM HaMNPSPKEHUN N MUHUMANbHOM HaNpPsHKEHUN.
—  KpMBbIMY Harpyskn mexaHuama Muarp=f(n/nc).
—  KpaTHOCTbIO MYCKOBOrO TOKa OTHOCUTESIbHO HOMUHAMNBHOIO 3HAYEHWS.
— MOATBEepXOeHWe O BO3MOXHOCTU [ANUTENbHOW JSKChnyataumMm npu  U3MEHeHUn

5




7.3.

8.1.

8.2.

8.3.
8.4.

9.1.

9.2.

9.3.

9.4.

napameTpoB nuTatoLlen cetn (HanpskeHme £10%, yactota £0,4 'L).

7.2.2. Npwn paboTte anekTpoaBuraTens Yepes npeobpasoBartersib YacToThbl, MPON3BOANTEND LOSMKEH
npefocTaBuUTb rpaduyecKyto XapakTepucTUKy MOMEHTa Ha Bany anekrpoasuraTens B
3aBMCMMOCTM OT Y4acTOTbl BpalleHUs M MOATBEPAUTb BO3MOXHOCTb €ro AfMTenbHON
paboTbl Ha ManbIx 060poTax B YCNOBUAX YXYALEHHOMO OXNaXaeHUs.

7.2.3. TexHnyeckune xapakTepuUcTmku kabernbHbIX BBOAOB 4151 CUMOBLIX M KOHTPOJbHbIX Kabenen

C YKa3aHneMm, Kak MUHUMYM, CReayroLmnx aHHbIX:

—  M3roToBUTEND;

— TMN  B3PbIBO3ALUMLLEHHbIX  KabenbHbIX BBOOOB, C  YyKa3aHMeEM  MapKUPOBKM
B3pbIBO3aLUNTbI, COOTBETCTBYHOLLEN [rpynne B3pbIBOOMNACHOW CMeCcu W  YCIOBUSIM
aKcnsiyaTtaumm BO B3PbIBOOMACHOW 30HE;

— [AvanasoH AuameTpoB Kkabenenm (min-max) MM, KOTOpble MOryT YMMOTHUTb
npeanaraemMble kabenbHble BBOAA.

7.2.4. TexHn4eckme xapakTepucTMKn aHTMKOHAEHCATHOro nogorpeeartens 06MOTOK cTatopa B

cnyyae ero Hanuuus:

—  HOMWHarnbHOE HanpsiKeHue;

—  HOMWHarnbHas MOLLHOCTb.

B komnnekT gokymeHTauum «C noctaBKkoM o6OpyAoOBaHUA» [OMXKHbl BXOAWUTb OpUrMHanbl

cnegylowmx JOKYMEHTOB:

— nacnopT anekTpoaBuratens U pykoBOACTBO MO 3KCMMyaTauMu, KOTOpble AOSMKHbI CoaepXaTb
nHpopmaumio (ans Ex snekrpoaBuratenen Yeptexun n guarpammel, B cooteeTctBum ¢ TP TC
012/2011), Heob6xoanMyto AN BBOA4A B 3KCMyaTaumto, TEXHUYECKOro 00CnymBaHmsi, OCMOTPa,
NPOBEPKM NPaBUNbHOCTM paboThbl N peMOHTa 3NekTPoobopyaoBaHusA, a TaKkke pekomeHaauum
no obecneyeHnto 6€30NacHOCTM NPU €ro aKcnnyaTaumm;

— OTYET O KOHTPOSbHbIX UCNbITAHMAX, NPOBEAEHHbIX Ha 3aBOAE-U3roTOBUTENE;

— cepTudukaTbl COOTBETCTBUS TpebOBaHMSM TEXHUYECKOrO perfiaMeHTa TaMOXXEHHOro co3a
(Mnn nx 3aBepeHHbIE KONUN).

8. Tpe6oBaHus kK NnpousBoAUTENIO, KA4eCTBY U HaAEXKHOCTU 06GopyAoBaHuUsA

OnekTpogBuraTeny AoMkHbl ObiTb NPOU3BEAEHbI B MOMMHOM COOTBETCTBUM C TEXHOJIOrMYECKON

KapTon 3aBoda M3rOTOBUTENS C UCMONb30BaHMEM BbICOKOKA4YECTBEHHLIX MaTtepuanos. B cnyyae

NCMOMb30BaHNSA KOMMEKTYIOWMNX CTOPOHHUX MNPOoU3BOaUTENEN AOMKEH OblTb OCYLLECTBMEH

BXOAHOW KOHTPOJTb Ka4eCTBa AaHHbIX KOMMNIEKTYHOLLMX.

Kaxabih  anektpogBuratenb AOIMKEH MNPOXOAUTb KOHTPOSbHbIE MCMbITAHUS Ha 3aBoge-

N3roToBUTENE.

Cpok cny0bl anekTpoasuratens AoSMKeH cocTaBnAaTb He MeHee 20 ner.

Cpok rapaHTum anekTpoaBuraTernsi 4OS/MKEeH COCTaBNATh:

8.4.1 ons anekTpoABuraTenen ¢ BbICOTON ocu Bana Ao 160mm - He MeHee 24 mecsiLeB C AaThl
BBOJA dMeKTpoABuraTens B aKcnnyaTaumio, HO He Bonee 36 mecsueB ¢ AaTbl MOCTaBKU.

8.4.2 pns anekTpoaBuraTenen ¢ BbicoTon ocn Bana 160 mm 1 6onee - He MeHee 36 MecsLEB C
AaTbl BBOOA 3NEKTpoABUraTtenst B 9JKCniyatauuio, HO He Gonee 42 mecaueB € patbl
NOCTaBKN.

9. YcnoBus akcnnyaTauum

onekTpoaBuraTenim SOMmKHbl ObiTb NPUIOAHbI ANA 3KCNyaTaunum B KINMMaATUYECKUX YCIOBUSIX U
YCINOBUSIX OKpY>XXatoLLen cpeapl, onpeaeneHHbIX NPOeKTHOM AOKYMEHTaumen, a Takke Ans mecTa
CBOEro pasMeLleHnst 1 YCNoBUI SKCnyaTaumm (BHyTPU NN CHaPY>XU NMOMELLEHUS).
Mpwn akcnnyaTauuu anekTpoasuratenen BHe 30aHUN, KOHCTPYKUUS anekTpoaBuraTenen AosmkHa
obecneuntb paboTy npu MakcumanbHoi TemnepaType +40°C, mMuHumanbHo - 46°C u
oTHocuTenbHon BraxkHocTn 80+100%. CteneHb 3awWwuThbl ABUratenen gomkHa ObiTb He MeHee
IP55, ecnn He yka3aHO MHoe.
Mpn akcnnyaTaumMuM anekTpoaBuraTtenien BHYTPU MPOU3BOACTBEHHbLIX MOMELLUEHUA KOHCTPYKUMS
anekTpoaBuraTenelr OormkHa obecneunTb paboTy Mpu MakcumarnbHou Temnepatype +45°C,
MUHUMarnbHo +5°C 1 oTHocUTENBLHON BRaXXHOCTU A0 98%. CTeneHb 3aLunThl ABUraTenen AormkHa
ObITb, €CNK HE YKa3aHo MHoe, He MeHee |P44.
Cuctema oOKpackm anekTpogsuratenen npu pasmeweHun B MOMELLeHUN [OofmkHa ObiTb
koppo3aunoHHou kateropum (ISO 12944-2007) C3. MNpn pasmMeLeHnn BHE NOMELLEHWIA NPUMEHUTb
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9.5.

9.6.

kateroputo C5-l. Kopnyc anektpoasuratens fomkeH OblTb OKpalleH B LBET CBETIO-CNOHOBas
kocTb —RAL 1015, a 3awmTHbIN KOXYX B KpacHbIn - RAL 3020.

MoaknioveHne k cetn U=6000 B gomkHbl npegycmaTpuBaTh anekTpoasuraten HOMUHanNbHOM
moLHocTblo 200 kBT 1 6onee, ecnu nHoe He ykaszaHO B NPOEKTHOW (3aka3HoW) 4OKYMeHTaLuu.
OnekTpoasurateny [OOSMKHbI  onyckaTb ANUTENbHble OTKIIOHEHWS MapamMeTpoB CeTn, He
npesbIas npy 3TOM A0MYCTUMbIVA Harpes

- HanpsbKeHns ceTn +10%,

- YaCTOTbl CEeTH +0,4 Iy,

10. TexHU4YecKue xapakTepucTuKun

10.1. Obwwune TpeboBaHus.

10.2.

10.1.1. Ona pgBuratenem C NyCKOM HEMNOCPEACTBEHHO OT CEeTM AOMyCTUMOE  4MCIo
nocnegoBateribHbIX MYCKOB AOMKHO OblTb HE MeHee: U3 XONOAHOro COCTOSAHUA — 3, U3
ropsivyero CoCTosHuA — 2.

10.1.2. O6MmoOTKM cTaTopa anekTpogsuratenen UHom=6 kB LOMmKHbI COEANHATLCS 3BE340M (Npu
nycKe HanpsiMyro OT CeTU) U UMETb TPU KOHLIa OOMOTKM CTaTopa, BbiBEAEHHbIX B KOPOOKY
BbIBOAOB. EcCnn MHOE He OroBOpeHO W ykasaHue Ha gudbdepeHumnanbHyro 3awuTy
OTCYTCTBYET, TO HYNEBYH TOYKY 3Be3dbl MOXHO CKpblTb. B npoTuBHOM cnydvae,
TpaHcdopmMaTopbl TOKa AOMMKHbI YCTaHaBNUBATLCA B CUMOBYK KINEMMHYHO KOPOOKy Ans
COeIHEHUS HYNEBOW TOYKN B 3BE34Y.

10.1.3. Onekrtpogsuraten UHom<1000 B gomkHbl MeTb OBE TOYKN 3a3EMIIEHMUS - B KIEMMHOM
KOpoOGKe 1 Ha Kopryce anekTpoaBuraTens.

10.1.4. Ecnu nHOe He ykasaHO B MPOEKTHOW [OKYMEHTauuu, B KadecTBe TUMOBOrO MPUHATb
NPOAOIHKUTENBHBIN pexum paboTbl ABuratens — S1.

10.1.5. TemnepaTtypHbI KNacc anekTpoaBuraTenen AomkeH ObiTb NPOBEPEH NPOM3BOANTENEM C
Yy4€TOM MUHUMAanbHOW TeMMepaTypbl SKChyaTauuu.

10.1.6. Knacc HarpeBOCTOMKOCTW NM30NsLuKM 0OMOTOK cTaTopa A0MKeH ObiTb He HUXe — F.

10.1.7. OnekTtpoasuratenu, 3KCNnyaTUpylLWMECcs BepTUKanbHO BanoMm BBepx (Hanpumep,
Ha annapaTtax BO3AYLUIHOIO OXNaXAeHWsi) AOMMKHbl UMEeTb YNNOTHEHME MOALWMUMHMKA C
NPVMBOOHOW CTOPOHbI, ANA NpefoTBpaLLeHNs nonagaHns Bnarv B NOALWMNHUKOBBIE Y3ribl.

10.1.8. OnekTpogBuraTenu, 3KCMnyaTUPYHOLMECS BEPTUKANbHO BariloM BHM3 OOJDKHbI ObITb
OCHaLLeHbl 3alMTHBIM KOXYXOM Afs1 NpefoTBpalleHns nonagaHusa TBEPAbIX U XKNOKUX
BELLECTB B BEHTUNATOP OXNaXaeHus anekTpoasuratens.

10.1.9. Ecnu Harpyska anektpoasuratenen umeet konebatenbHbld Xapakrep, TO NpuBOAHas
cuctemMa gormkHa obragatb 4OCTaTOMHON MHepumnen, YTobbl orpaHnynTb konebaHusa Toka
anekTpogsuratens B npegenax 40% OT HOMUHANBHOMO TOKa.

10.1.10. YpoBHM BMOpauum He AOIMKHbI MPEBbIWIATL 3HAYEHWUN, MPUMBEOEHHbIX B Tabnuue 1
(TOCT IEK 60034-14-2014). bBanaHcupOoBKa poTopa [OOSMKHA BbIMOMHATECA C
NONYLUNOHKOW, YCTAHOBIIEHHOM B LUMOHOYHOM Naay.

10.1.11. OnekTpogBuratenM [JOfmkHbl ObITb paccyMTaHbl Ha HEMPEpPbIBHYK 3JKCMyaTauuto
B TeyeHme 10 000 yacos.

MoawmnHMKNK.

10.2.1. OnektpogBuratennM [[OMMKHbl OblTb  YKOMMNIEKTOBAHbl  MOALUMMHUKAMW  KayeHus
npousBogacTea SKF, FAG, NSK unu aHanornyHbeiMy no Ka4yecTBy U XapakTepucTukam.

10.2.2. KOHCTpyKUMS NOALUMMHUKOBBLIX Y3IIOB C MOMOSIHAEMOW CMa3KoW, AormxHa obecnevvBatb
BO3MOXXHOCTb MOMOSTHEHUA CBEXEN U yaaneHne oTpaboTaHHON cMasku Ha paboTaroem
anektTpogsuratene ©6e3 ero ocrtaHoBa. Bmecto npucnocobnenHus gna  yganeHus
oTpaboTaHHOW CMa3Ku, SfeKTpoaBuratesnb MOXET WMETb BHYTPEHHWUA pesepByap C
obbemom He meHee 10-kpaTHOro pas3oBOro MOMOSIHEHMSI CMA3KOW B COOTBETCTBUM C
pekoMeHAaumamMm nsrotoutens. Konuyecrtso, TMnN U MHTepBarnbl CMaskn JOSMKHbI ObiTb
ykasaHbl Ha nacnopTHoW Tabnunyke nnu B nacnopTe anekTpoasuraTens.

10.2.3. BbICOKOBOMbTHbIE 3MNeKTpoABuUratenn C 4actoton BpauleHust Bana 3000 o6/MuH 1
mMowHocTeto 1000kBT u Bblwe, AOMKHbI OblTb  YKOMMMEKTOBaHbI  NOALIMMNHUKAMM
CKOMNbXeHNS.

10.2.4. OnexTpoaBuratenu C MOALUMMHUKAMW CKOMbXEHUS AOMKHbI MMETb METKY MarHUTHOro
LeHTpa poTopa.
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10.3.

10.2.5. TlogWUnHUKN CKONbXEHNA ONs ABUratenemn ¢ npuHyanTenbHON CMasKom No4 AaBneHnem
AOMKHbI  MMeTb  (pnaHueBoe coeguHeHne K TpybonpoBogZy  MacrocUCTEMB,
perynMpoBOYHbIA BEHTUIMb, MAHOMETP 1 pacxodoMepHYyo anadparmy.

10.2.6. Cuctema npuHyauTENbHON CMa3Kky MOALUMMHUKOB CKOJIbXEHUSI B3PbIBO3aLLMLLEHHOIO
anekTpoaBuraTens OomkHa ObiTb He3aBUCMMAa OT CUCTEMbl CMasku MNOALINMHUKOB
npMBOANMOro MexaHuama. [lonyckaeTcsi NpPUMEHEHME €eOdMHOW CUCTEMbI CMasku mnpwu
YyCrOBMM NpPenoCTaBfEHNsT MNPOU3BOAUTENEM arperata rapaHTUn  UCKITYarLWwmnX
NMPOHNKHOBEHNE MepeKavyMBaeMon cpedbl B CUCTEMY CMa3KM MNOOWWMHUKOBLIX Y310B
(rapaHTUNHOE NMCbMO OT NPOMN3BOAUTENS arperata ¢ ykasaHnem TEXHUYECKUX PELLEHUN).

KopoGku BbIBOAOB, OOMOTKM cTaTopa, KNeMMHbIe KOPOOKU.

10.3.1. KabenbHbii BBOO [OOMKEH MMETb BO3MOXHOCTb OPUEHTauuuM B OOHOM W3 YeTbIPEX
nonoxeHun Yyepes 900.

10.3.2. Bce anektpogsuratenu AosmkHbl ObiTb YKOMMNIEKTOBAHbI METANNMYECKMMN KabenbHbIMN
BBOJAMM 451 YNIOTHEHUSI CUMOBbLIX N KOHTPOSbHbIX Kabenewn.

11. OHeproachheKTUBHOCTb

Onektpoasurateny UHom<1000 B (o6LLenpOMbILLINEHHOrO Ha3Ha4YeHNs 1 B3pbiBO3aLUMLLEHHbIE
Ex) 0omkHbl MMeTb Knacc aHeproaddekTnBHOCTUN He Hxe IE2 B cootBeTcTBUM ¢ TOCT P 54413-
2011 (M3OK 60034-30). Knacc aHeproacheKkTMBHOCT A0MKeH ObiTb yKka3aH Ha nacrnopTHOM
Tabnnyke 1 B nacnopTe anekTpoasuraTens.

12
12.1.

12.2.

12.3.

13.1.

13.2.

14.1.

14.2.

14.3.

AnekTpoaBuUraTenu, npeaHasHavyeHHble Ans pa6OTbI oT npeoﬁpasoBaTeneﬁ 4acToThbl.

OnekTpoasuraTenu, npeaHasHadeHHble aAng paboTbl OT NpeobpasoBaTenen YacToThl, AOMXKHbI

MMETb BO3MOXHOCTb paboThl Kak HanpsiMyto OT CETHU, Tak U OT NpeobpasoBaTens 4acToThl.

MponssoanTenb HECET OTBETCTBEHHOCTb 3a NPUMEHEHME AONOMHUTENBHbLIX Mep

(n3onupoBaHHbIA MNOALUMNHUK(-K), yCUNEHHas U30nsaumns, NPUHYANTENBHOE OXNaXxaeHne n 1.4.)

npu nogbope anekTpoasuraTenen, pykoBoACTBYSCb XapakTepoM Harpysku, AnanasoHoMm

perynupoBaHus, TUNoM nNuTaroLwero npeobpasoBaTensa YacToTbl U €ro BbIXOAHbLIMM

XapakTepUCTUKaMK, a Takke BHYTPEHHUMM NpaBuiaMmm n MHCTPYKLUSMNA.

onekTpoasuraTenu, npegHasHadeHHble Ang paboTbl OT NpeobpasoBaTenemn YacToThl, OMKHbI

ObITb YKOMMNIIEKTOBAHbI AaT4MkaMu TemnepaTypbl 0OMOTKMN:

— paryukamu Tvna PT100 B 3-x NpoBOAHOM UCMOSNTHEHUM — [1BA AaTymKa Ha Kaxayto asy ans
anektpogsuratenen Uuon=6 KB;

— pgartyukamu Tvna PTC — Tpy gaTymka, COeANHEHHBIX NOCreaoBaTenbHO, Ang
anektpogsuratenen U,ow<1000 B.

OnekTpoasuraTenu SOMKHbl OCHALLAaTbCA AOMOMHUTENBHOM NACNOPTHON TabnNnYKkon ¢ ykazaHnem

XapaKTEPUCTUK IrieKTpoaBUraTens npu paboTe ero ot npeobpasoBarens 4acToThbl.

13. AHUKOHAEHCaTHbIN nogorpeB 06MOTOK cTaTopa

KoHCTpyKkuMs anekTpogsuratens [[ormkHa obecnevvBaTb ero HagéxHyio paboty 6es
NCNONb30BaHWs HarpeBaTerbHbIX ATEMEHTOB.
Heob6xoanmMocTb NpUMEHEHNsT aHTUKOHAEHCATHOro nogorpesaTtens o6MoTkM onpegenseTcs
npou3BoaUTENEM 3NeKTpoABUraTensi, UCXoasa U3 YCrOBUS IKCMyaTauun, ykasaHHbIX B 3aKa3HOM
OOKyMeHTaumm n pasgena 6 Hactoswmx TpebosaHuii

14. CpenctBa KU

OnekTpogsuraTenu ¢ Bbicoton ocu Bana 160 mm 1 6onee, gomkHbl ObITb YKOMMMEKTOBAHbI
AaTymkamm TemnepaTypbl nogwmnnHukos Tuna PT100 B 3-x npoBOAHOM UCNOSTHEHUN — OAUH
0aTyuK Ha Kaxabl NOALUMMTHUKOBBIN y3en.

OnekTpogsuratenen UHom = 6 kKB 4omkHbl BbITb YKOMMNEKTOBaHbLI 4aTunkamu Temneparypbl
obmoTkm ctatopa Tuna PT100 B 3-x NpOBOAHOM UCMOSNHEHMM — ABa AAT4YMKa Ha Kaxayo dasy
Oatyunkm Temnepatypbl (PT100) gomkHbl GbITh BbiBEAEHDBI B OTAENBHYHO KNEMHYHO KOPOOKY,
YKOMMNIIEKTOBAHHYIO KabenbHbIMW BBOAAMM.



15. CpenctBa BUOpOANArHOCTUKU

15.1. [Buratenu c BbicoTon ocu Bana 160 mm n 6onee, AOMKHbI ObITb YKOMMNNEKTOBaHbI OTBEPCTUSIMU

15.2.

nog gatyukn snbpauun M8 rnydmHon 15mm.

Ona aBuratenen ropus3oHTanbHOrO WUCMOMIHEHWS MECTO pPacrofioXeHUs OTBEpPCTUS - Mmexay
Gontamu KpenneHus nepeaHero 1 3agHero NoALWMMHUKOBBIX WUTOB. OTBEPCTUSA BbINOSHAKTCS C
0beunx CTOpoH Ha oboux wuTtax anekrtpoasuratens (4 wT.) nog yrnom 2250 n 3150 cornacHo
CXeMme.

B kOXyxe Hapy>XHOro BeHTMnsiTopa npegycmoTpeTb otBepctue @ 40-50 mm (c 3arnywkamm) ans
YCT@HOBKW M CHATMA AaTymka BMOpaumm 6e3 4eMOHTaxa KOoXyxa.

3a 0° rpagycoB NpUHATO HanpasneHne ocu X, HanpasieHHOe roOPU3oHTanbHO BNPaBso.

[Buratenn ¢ NOAWMMNHMKAMWN CKOMNBXEHUSA AOSMKHbI ObITb YKOMMNIEKTOBaHbI TPEMSI OTBEPCTUMSMU
Ha KaxgoW MOAWMNHUKOBOW CTOMKE B TPEX B3aUMHO NepneHAUKYNApHbIX HanpaBneHusix:
BEPTUKanNbHOM, FOPU3OHTaNbHO-NONepPe4yHoOM N oceBom gnameTpom M6.



JlucTt cornacoBaHus AOKyMeHTa

TEXHUYECKMUE TPEBOBAHWUA Ne Z/°7-7/-73
npyu NPOEKTUPOBaHUM, MOAEPHU3ALUU, PEKOHCTPYKLUM, KANUTaNTEHOM
CTpOMTeanTBe n peMOHTe 3neKTpo.unraTene|7|

OBefopeBapos

A.B. Ctonsipos
y/

naBHbIN 3HEPreTuK
3aMecTUTENb FMABHOrO SHEPreTuka No dNeKTpocHabXeHN

PykosoguTenb MNKO E.B. bopucoea

3amecTuTens gupektopa no pemoHty 000 «AHOC-3Hepro» " N.H. OBUYMHHWKOB
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IMpunoxenune 1 k TT 3] ot «10» centsi6ps 2021r

HOprI BXOAOHOIO KOHTpPONA AnA HOBbIX 3neKTpon,BMraTenel7|

NAO «CnaBHedpTH-AHOC»

1. KoHTponupyembi napameTpbl Npy NpoBeAeHUN BXOAHOIO KOHTPOSIS.

Ne HanmeHoBaHune O6o03HauveHue EanHuua MpumeyvaHue
M3MepeHuns
n/n
N3mepeHne
ConpoTtuBneHne nsonsauun
COMPOTUBIIEHNSA R MOwm
1. OTHOCMKTESbHO Kopryca
n3onaumm
PapuanbHoe bueHue
BbICTyNaLLEero KoHua Bana
PagnanbHoe ©ueHune OTHOCUTENBHO OCU BpaLLEHUS]
> BbICTYNalLLEro KoHua MM KOHTPONUPYIOT NHANKATOPOM,
Bana poTopa 3aKpenJyiIeHHbIM Ha YPOBHE
cepeanHbl N0CagoyHON YacTu
Bana
MepegHero n sagHero
NoALINMHUKOB B
3HayeHne
Ve Mm/c ropusoHTansHoM (X),
3. | BuBpockopocTm
BepTukansHom (Y) n oceBom(Z)
HanpaBneHnsax
YcTaHoBuMBLIAsICA TeMnepartypa
Temnepatypa 0
T C nepenHero 1 sagHero
4. | noawwunHWKoB
NOALWNMHUKOB
MakcumanbHble 3Ha4YeHUs1 ToKa
Hopmbl TOKa xonocToro o
5 xona Ixx A xonocTtoro xoaa Ixx, B % ot
TOKa HOMUHanNbHOIO |H.

2. lonycTUMble 3Ha4YeHUs KOHTPONMPYEMbIX NapaMeTpPOB.

2.1. Ona HoBbIX aneKkTpoaBuratenein, 3HayeHnsa ConpoTUBNEHN n3ondaumm n  KoadgpdguumeHTa
abcopbumm AO0MKHBI COOTBETCTBOBATL 3HAYEHNAM NpUBEAEHHbIM B Tabn. 1. n 2.

Tabnuua 1.
Ne HauvmeHoBaHue
UCNbITAHNSA 1. Hopwmbl ucnbitaHusa 2. YkasaHus

n/n
1. O6wmoTok cTaTopa, Y ConpoTusneHune nsonauum

anekTpoaBuraTenem OOJMKHO ObITb HE HKe

Ha HanpsbkeHue 3HaYeHW, NPUBEAEHHbIX

Bbiwe 1000 B B Tabn. 2.
2. O6wmoTok cTaTopa, Yy ConpoTuBnexne nsonaumm 3HayeHns conpoTUBIIEHNI

anekTpoasuraTenem 0BMOTOK JOMKHO ObITb He OTHOCSITCA KO BCEM BUAaM
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HanmeHoBaHue

ncnbiTaHUA
n/n

1. Hopwmbl ncnbitTaHus

2. YKasaHunA

Ha HanpshKeHne Oo
1000 B;

meHee 1 MOwm npwu
Temnepatype 10—30°C, a
npu Temnepatype 60°C - 0,5
MOwm;

N30MALMMN.

3. KoadhcomumeHT
abcopbumm
(oTHOWeEHME
R_60/R_15)
obmoTOK cTaTopa
ans
anekTpogsuraTenen
Bbilwe 1000 B;

3HauveHue 60/15

OOJDKHO ObITb He Hke 1,3y
anekTpoaBuraTenen ¢
TepMOopeaKTUBHOM
n3onaumen n He Hmxke 1,2y
anekTpoaBuraTenen c
MWKaNeHTHON
KoMnayHANpoOBaHHOM

NPoOM3BOANTCS METOMMETPOM Ha
HanpshkeHne 2500 B gns
anekTpoaBuratenen
MoLLHocTbo oT 1 go 5 MBT, a
Takke MeHbLLEN

MOLLIHOCTW Ansi
anekTpoasuraTenen Hapy>XHom
YCTAHOBKM C MUKAIIEHTHON
KOMnayHANPOBaHHOM
n3onaumnen.

4. O6moTokK poTopa

ConpoTuBneHne n3onsauuu;
JOJMKHO ObITb HEe MeHee 0,2
MOwm,

Mpomn3BoANTCA Y CUHXPOHHbIX
anekTpoaBuraTenemn u
ACUHXPOHHbIX
anekTpoaBuratenen ¢ asHbim
poTopoM HarnpsikeHnemM 3 kB u
BblLLUE 1AM MOLLHOCTbIO Bonee 1
MBT merommeTpom Ha
HanpspkeHne 1000 B
(aonyckaetcs 500 B)

3.

HanmeHbLune AonyCctuMble 3Ha4YeHUA ConpoTuBNeEHNA nsonaunm and SJ'IeKTpO,D,BVIFaTeJ'Ieﬁ

npuBeaeHbl B Tabnuvue 2.

Tabnuua 2

TemnepaTtypa ConpoTtuBneHune usonsaumm R< Mom npm HOMMHaNLHOM
ob6moTKu. °C HanpsKeHUn OOMOTKM 6-6,3 kB

10 60

20 40

30 30

40 20

50 15

60 10

70 6

2.2. PapnanbHoe GOueHue BbICTynawllero KoHLa Bana potopa.

Jdonyck pagnanbHOro 6MeHns BbICTYNaLWMX KOHLOB BarioB: OTHOCUTENbHO OCU BpaLleHUs
He OOMKeH npeBblwaTb 3HaYeHU, yka3aHHbIX B Tabn. 3.

[na mawunH ¢ gnameTtpamu KoHUOB BanoB 6onee 220 mm gonyck paguanbHOro GueHus
yCTaHaBNMBAETCS NO COrnacoBaHWO Mexay notTpebutenem n paspaboTyMKoM MaLLWH.
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Ta6nuua 3

HomuHanbHbI
1 gnametp
Bana
D (mm)

no 6 6-10

10-18 18-30

30-50 50-80

120-

80-120 220

Honyck
pagmanbHoro | 0,012 0,015
oueHmnsa(mm)

0,018 0,021

0,025 0,03

0,035 0,05

2.3. 3HayeHne BMOpOCKOpOCTM.

HonycTumble 3HaveHus Bubpaummn Tabnuua 4.

Tabnuua 4

BbicoTa ocu BpaweHusa, h (mm)

OT 56 po 132

OT 132 po 280

OT 280 U BbIWe

3Ha4yeHue BUGpockopocTu, Ve
(mMm/c)

1,3

1,8

2,8

2.4. TemnepaTtypa nogWMUNHUKOB
MpegensHas Temnepatypa NOSWNMHUKOB B YCTAHOBUBLLUEMCS pexXume Ons:

-nodWUNHUKO8 KayeHusi +70°C

- MOOWUNHUKO8 CKOMbXeHuUs1 +65°C
ecnv gpyrasi npegenbHasa TemnepaTtypa He ykasaHa 3aBogoM M3roTOBUTENEM.

2.5. HopMmbl TOKa X0ONI0CTOro xoaa
MakcumanbHble 3Ha4YeHUst Toka X0nocToro xoaa Ixx, B % oT Toka HOMUHAINbLHOIO |H.

MoLyHoCTb, | YacToTta BpauleHusi, 06/MuH

kBT 3000 |[1500 | 1000|750 |600 |500 |250
Csbiwe 0,1 go 0,5 BKNHOYNTENBHO 0,63 0,71 0,80 | 0,90 | 0,90 | 0,90 | 0,90
Csbiwe 0,5 o 1 BKIHOYUTENBHO 0,56 0,63 0,71 | 0,80 | 0,90 | 0,90 | 0,90
Csbilie 1 40 5 BKNIOYUTENBHO 0,50 0,56 0,63 | 0,71 | 0,80 | 0,90 | 0,90
Csbiwe 5 0o 10 BKNOYMUTENBHO 0,45 0,50 0,56 | 0,63 (0,71 | 0,80 | 0,90
Csbiwwe 10 go 25 BKIOYNTENBHO 0,40 0,45 0,50 | 0,56 |0,63 | 0,71 | 0,80
Csbllwe 25 go 50 BKAOYUTENBHO 0,36 0,40 0,45 | 0,50 | 0,56 | 0,63 | 0,71
Csbiwe 50 go 100 BKNHOUYUTENBHO 0,32 0,36 0,40 | 0,45 | 0,50 | 0,56 | 0,63
Cebiwle 100 go 250 BKIOYMUTENBHO 0,28 0,32 0,36 | 0,40 | 0,45 | 0,50 | 0,56
Cablille 250 go 500 BkIOYUTENBHO 0,25 0,28 0,32 0,36 | 0,40 | 0,45 | 0,50
Csbiwe 500 go 1000 BKAKOYUTENBHO 0,22 0,25 0,28 | 0,32 | 0,36 | 0,40 | 0,45
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IMpunoxenue 2 k TT 3] ot «10» centsi6ps 2021r
TepMuHbI 1 onpeaeneHus

AneKTpnyeckun gBuraTens. - aneKkTpuyeckas MawmHa (aneKkTpomMexaHn4eckmmn
npeobpasoBartenb), B KOTOPOW afiekTpudeckas aHeprus npeobpasyeTcsi B MEXaHUYECKYIO.
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IMpunoxenune 3 k TT D] ot «10» centsidps 2021r

O603Ha4YeHNA U CoKpaleHus

O[] — anekTpogBuraTens.
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IMpunoxenune 4 k TT D] ot «10» centsidps 2021r

INucT pernctpauumn MameHeHUn

Kem BHECEHO N3MEHEHWE
Pacwndposka
noanucu

[lata BHeceHus
N3MEHEHUN

[ata yTBepxaeHus

Ne nam.
N3MeHeHust Mognucb
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