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BBEAEHUE

[Ipepmaraemoe yueOHOe TOCOOME TIPEAHA3HAUYEHO ISl CTYACHTOB
AIEKTPOIHEPreTUUECKUX U DIIEKTPOMEXAHMYECKUX cHenuaibHOocTel. B Hem
nogoOpaH  OOMIMPHBIM  CHOpPaBOYHBIM  MaTepuad MO  MPOCKTUPOBAHUIO
AIEKTPOCHAOXKEHUSI OOBEKTOB, HEOOXOIUMBIN JIJIs1 BBIMOJHEHUS WHIUBUIYaIbHBIX
3aJJaHui, KYPCOBBIX M BBIMMYCKHBIX KBATM(PUKAIMOHHBIX paboT. [TocoOue comepkut
JIEBSITh Pa3/IeJIOB U OXBATHIBAET BOMPOCHI MPOCKTUPOBAHUSI BHYTPU3ABOJCKUX U
I[EXOBBIX CUCTEM OJJICKTPOCHAOXKEHUS, KOMIICHCAI[UI0O PEaKTUBHOM MOIIHOCTH B
ANEKTPUUECKHUX CETsIX 00Iero HasHaueHus. Kpome cpaBodHOro marteprasna B HEM
JIaHbl PEKOMEH/IAIMK TI0 PACUeTy LEXOBBIX DJIEKTPUUYECKUX CETeH HaINpPsSHKEHUEM 10
1000 B u pacnpenenuTeNbHBIX BO3MYIIHBIX M KaOCNbHBIX JIMHUNA BBICOKOTO
HampsDKCHUS, YKa3aHUs 10 BBIOOPY TpaHCPOPMATOPOB, KOMMYTAITMOHHOW U
3aIUTHOM aImapaTypbl, METOAMKA pPAacuyeTa TOKOB KOPOTKOrO 3aMbIKaHHUS H
MPOBEpKa BHIOPAHHOTO 00OPYIOBAHMS HA YCTOMYUBOCTD K UX JIEHCTBUIO.

B nepBoii yactu yue6GHOro mocodust MpeACTaBlIeH CIPABOYHBIN MaTepHal mo
AIEKTPOOOOPYIOBAHHUIO CUCTEM AJEKTPOCHAOKEHUS POMBIIIJIEHHBIX
MIPEATIPUATHH.

B nmnepBoM pasznene mnpencTaBieHbl TrpadUKH HArpy3oK MpeANpUSTHIA
HEKOTOPBIX OTpACIICd MPOMBIIUIEHHOCTH W METOAbl OINPEACIICHHUS PACUETHBIX
Harpy30K Ha pa3IMYHBIX YPOBHSIX CHUCTEM dJIEKTpOocHaOxeHus o0bekToB. Kpatko
OTpPaXEHbl OCOOCHHOCTH pacdeTa CHUJIOBBIX JJIEKTPUUYECKUX HATPYy30K METOJIOM
VIIOPSIIOUEHHBIX JUarpaMM T[OKa3aTenedl rpadukoB Harpys3ok. llpuBeneHbl
CIIPaBOYHBIC IAHHBIC JIJISl pacueTa OCBETUTEIbHBIX HArPy30K.

Bropoii paznen mocBsieH BOnpocaM BbI0Opa CXeM M KOHCTPYKIIHI 1IEXOBbIX
ceTel, crnocoba KaHAIM3AIMU DJICKTPUUECKON IHEPrUM M THUIIA MPOBOIHUKOB C
Y4€TOM TEXHOJIOTMM INIPOU3BOJACTBA U YCIOBUU OKpyXaromeu cpenabl. JlaHbl
TEXHUYECKUE  XApPaKTEPUCTUKW  TMPOBOAOB, Kabenell W KOMIUIEKTHBIX
ITMHOIPOBOJIOB, YKa3aHUsI IO UX BHIOOPY M TPUMEHEHHIO.

B Tperbem pasjmene CHUCTEMaTU3UPOBAHBI CBEAEHUS O JJIMTEIBHO
JIOMYCTUMBIX TOKOBBIX Harpy3kax IpOBOJOB, IIMH W KaOeliel; CBEICHUS O
MOMPAaBOYHBIX  KOI(PPUIMEHTAX HA YCJIOBHS MPOKIAAKHM U  TEPErpy3Ku
MIPOBOTHUKOB.

B derBepThlii paznesn BOIUIM MaTepUaNIbl IO  3JIEKTPOOOOPYIOBAHUIO
HanpsbkeHreM 10 1000 B, koropoe B Hacrosiliee BpeMs IIUPOKO SKCILTyaTUPYETCS
B CETAX MPOMBIIIJIEHHOTO 3JEKTPOCHAOKEHHUS, a TaKKe CBEACHUS O HOBOM W
MOJICPHU3UPOBAHHOM OOOpPYAOBaHUHM, O BO3MOXHBIX 3aMEHAaX YCTAPEBIIUX
MOAU(UKAIINI HOBBIMHU.

CBefeHuss O  TEXHHUYECKUX  XAPAKTEPUCTUKAX  BBICOKOBOJBLTHOI'O
00Opy/IOBaHMS CHUCTEM DJEKTPOCHAOKEHUS M O BO3MOMKHBIX 3aMEHAaX arlapaToB
MIPEJICTABIICHBI B TISITOM pasjielie Tocoousl.

Hanuuue nanHoro mocoOusi He 0OCBOOOXKIAET CTYJAEHTOB OT HEOOXOAUMOCTH
WCIIOJIb30BAHUS APYTrOM HOPMATHUBHO-TEXHUYECKON JTOKYMEHTAUU MPHU JETATBHON
MPOpadOTKE OTAEIBHBIX BOMPOCOB MPOSKTUPOBAHUS DJICKTPOYCTAHOBOK.



MHuoroobpa3zue  ycioBHUH, KOTOpble HEOOXOAMMO  YYMTBIBaTh  IIpH
NPOCKTUPOBAHUU  DJIEKTPOCHAOKEHHs] ~ OOBEKTOB  PA3MUYHBIX  OTpaciei
IPOMBILIUIEHHOCTH, HE TO3BOJSIET B psAlle CiIy4yaeB JaTh OJHO3HAYHbIC
PEKOMEHJAIMM 10 HEKOTOpbIM BompocamM. OHHM JODKHBI pelIaThCsl MyTEM
TUIATEIbHOTO  aHaiu3a CHEHU(PUUYECKUX TpPeOOBaHUM, MPEABSIBISIEMBIX K
AJIEKTPOCHAOKEHUIO MPOU3BOICTBOM UJIM OTPACiibl0 MPOMBINUIEHHOCTH. [loaToMy
NpUBEJCHHBIE B TOCOOMM PEKOMEHIAllMM HE CIeAyeT paccMaTpuBaTh Kak
€IMHCTBEHHO BO3MOXXHbIE. B OTAENBHBIX CllydasX BO3MOXHBI M HEU30€KHBI
OTCTYIUJICHUS] OT HUX, BBITEKAIOUIUME M3 OINbITa NMPOCKTHUPOBAHUS B KOHKPETHOMN
OTpacii MPOMBILIJIEHHOCTU U ClieUUPUKU pabOThl 0OBEKTOB.

[Tockombky mocoOuWe mpeaHa3HAYEHO Il y4eOHBIX  IeJei, He
NPEICTABIACTCS BO3MOXHBIM BCIOJY J€JaTh CCBUIKM Ha NEPBOMCTOYHHKHU. B
OCHOBHOM CIIPaBOYHBIM MaTepuas 3auMcTBOBaH u3 [l-7], a Takxke wu3
UH(OPMAIMOHHO-CIIPABOYHOTO U3aHUS «HoBoctun AIEKTPOTEXHUKI
(www.news.elteh.ru). Ilo Bompocam, KOTOpbBIE H3IOXKEHBI TOJBKO YACTUYHO, IO
TEKCTY JAIOTCS CCBIJIKM Ha COOTBETCTBYIOUIYIO JIUTEPATYPY.

Martepuanbl crnpaBoOYHHKa MOTYT OBITh HCIOJB30BaHbl KaKk Ha CTaauu
IPOCKTUPOBAHUSL DJIEKTPOCHAOKEHUST OOBEKTOB U YCTAaHOBOK, Tak M IIpU
npopadOTKE BONPOCOB ONTHUMM3AIMM  Pa3BUBAIOLIMXCSA CETE U CHUCTEM
AJIEKTPOCHAOKEHNS, TOBBIMICHUSI HAJIEKHOCTH, OE30MaCHOCTH UM SKOHOMHYHOCTHU
uX paboThI.



1. ANEKTPUYECKUE HATPY3KU NPOMbILUIIEHHbIX
NPEONPUATUN

1.1. MemoObI pac4yema

DJIEKTPUUECKUE HArpy3KH MPOMBIIIJIEHHBIX MOPEINPUATHI ONPEIEsIOT
BBIOOp BCEX DJIEMEHTOB CHUCTEMBI JJIEKTPOCHAOXKEHUS: JUMHUM 3JICKTpOIepeayu,
paliOHHBIX TPAHC(HOPMATOPHBIX MOJICTAHIINHN, MUTATEIBHBIX U PacIpeICTUTEILHBIX
cereil. [loaTOMy MpaBUIIBHOE OMPENEIICHHE BJEKTPUUECKUX HArpy30K SIBISIETCS
pemaronyM (GakTopoM MNpPH MPOSKTUPOBAHUU M IKCIUTyaTallUU JJICKTPUUYECKUX
CETEH.

Pacuer Harpy3ok Ha pa3HBIX YPOBHSIX 3JICKTPOCHAOXKEHUS MPOU3BOAUTCS
pPa3IMYHBIMU METOJaMU B 3aBHCUMOCTH OT HMCXOJHBIX JIaHHBIX M TpeOOBaHUI
TodHOCTH. OOBIYHO pacueT BEAyT OT HHU3IIMX YpOBHEW K BhICIIMM. OJHAKO mpu
MPOEKTUPOBAHUM KPYIHBIX NPEANPUATHN WHOTAA MPUXOJUTCS BECTH PacyeThl OT
BEPXHHUX YPOBHEN K HUKHHUM. B 3TOM Cilydae mosib3yr0TCsi KOMIUIEKCHBIM METOI0M
pacuera. 3a OCHOBY OepyT MHGOPMAIMOHHYIO 0a3y aHaJOTHYHOTO MPEIIPHUITHS
(TexHomnorusi, 00beM MPOM3BOACTBA, HOMEHKJIATypa u3aenuid). Ilpu 3Tom cHayana
peIaroT BOMPOCHI 3JEKTPOCHAOKEHUS TPEANPUSITUS B 1I€JIOM, 3aTEM KOMILIEKCA
LIEXOB, OTAEJBHOIO MPOWU3BOJICTBA, palOHA 3aBOJA; II€Xa WJIM 4YacTH 3aBOJa,
nutatomuxcsi ot ogHod PIL.  KomIiuiekcHbId  MeTOH — IpeaycMaTpuBaeT
OJIHOBPEMEHHOE TMPUMEHEHUE HECKOJIbKUX CIOCOOOB pacuera MaKCHUMalbHOM
Harpysku P, (tadu. 1.1).

Tabmuma 1.1
MeToabl pacuera 3JIEKTPUYEeCKHX HArPY30K
Meron pacuera dopmyia [Hossicuenus
ITo aiekTpoeMkocTr M, Oj - 00BeM U 2JIEKTPOEMKOCTh
MPOAYKIIUA Ta071.1.2) IpOAyKIUH i-r0 BUIA;
pOzyKIL PESM /T, ( ) IPOIYKIL it
Ty - TOJIOBOE YKCIIO YACOB UCIIOJIb30BaAHUS
MaKCHUMyMa Harpy3Ku
[To oGmmerogoBomy K, - cpenneronoBoit koahpuieHt
AIIEKTPONOTPEOICHUIO P=K. A/T MaKCUMYMa;
pu r .
A - o01erogoBoe 3JIeKTpOnoTpedIeHHE;
T, = 8760 - yucno yacos B roay
[To ynenpHBIM Y - yAeNbHAs INIOTHOCTh HArpy3KU
MOIIIHOCTSIM Harpy3ok P=yF (Tabm. 1.3);
F - nmnomane npeanpusitus, paiioHa, mexa
ITo cpenneronoBomy P =K. P Pyer - cyMMa yCTaHOBIIEHHBIX MOIIHOCTEH;
p— I L yer
kox(unmenty crpoca K, K. — ko3 durment crnpoca (tads. 1.6)
Meton ynopsiio4€HHbIX Pyer - cyMMa yCTaHOBIIEHHBIX MOIIHOCTEN;
nuarpamm (tadi. 1.4) _ Ky — ko3 dpunuent makcumyma (tabm. 1.8);
Pp_KM KPI PyCT
K, — ko3h puIeHT HCIob30BaHus
(tabmn. 1.7)




Tabmuma 1.2

Cpennue yjaejibHbIe HOPMbI PACX0/1a 3JIEKTPOIHEPT U
HA HEKOTOPbIe BUAbI P OMBIILJIEHHbIX U3/1eJIHi

Cpenusis ynenbHas
[Tponykius Enununa namepenus HOPMA PACKONA
1 2 3

Kucnopon «Br - u 469,7
ITepepaboTka raza 3 16,1
CoKaThlif BO3IyX TbIC.M 80
OT1HineH 2214 4
Anetnies 3234,8
Uyryn 9,7
DJIEKTPOTEXHUYECKASI CTaJlb 677,2
Crasib MapTEHOBCKast 11,9
Crasb KMCIOPOIHO-KOHBEPTOPHAas KBr -4 25
[Ipokat yepHBIX METAJIOB T 102,5
TpyOsl cTanbHBIE 133,3
Bymara 667,3
Kapron 525,6
Lenmomno3a 367,1
ITpon3BOACTBO Macen 309,9
JloObr4a >KeIe3HOM PYIbI 56,5
JloObrua MaprasiieBoil pyasl 90,2
Ddeppocuut 45 % KBT -4 4726
Ilement T 106
Acbect 600,5
T'umc 24,3
Jlo6b1ya yriis 30,0
B tom uncre:

00BIYA TOA3EMHBIM CITOCOOOM KBr -4 38,0

N00BIYa OTKPBITBIM CIIOCOOOM T 11,9

nepepaboTka yris (oboraiieHue) 6,9

yrOJIbHbIE OPUKETHI 27,6
ITunomaTtepuans 19
JlpeBecHOCTpYKEUHBIE TUIUTHI KBr -4 169
damnepa KieeHas Mo 104,6
’Kenez006eToHHbIE KOHCTPYKITUU 28,1
Kuprinu kpacHbrii «Br -1 77,2
Kuprnuu cunmkaTHbIN _— 349
Mudep TBIC. INT 55,7
CTpouTeNnbHO-MOHTaXHbIE PAOOTHI KBr-u 22,63
[IpousBoacTBO Mebenu TBIC. py0 429
Xnon4atobyMaxHble TKAHU 1100
HlepcrsHble TKAaHU KBr -4 2390
[IenKoBbIE TKAHU TBIC M2 1210
JIbHsIHBIE TKAHHU 1061,4
UynouHO-HACOYHBIE U3 EIHS KBT -4 200,6
OG6yBb KOkKaHas THIC .ITap 791,5




OKOHYaHue T1adi. 1.2

1 2 3
bypenue pa3Benounoe kBr -u 74,5
Bypenue sKcnIy TalinoHH 0 M 101,5
JloObrua HedTH 30,7
[TepepaboTka HedTH: 30,4
nepBUYHAs nepepadoTka «Br -u 14,2
KPEKHHI TEPMUYECKUI —_— 147
KPEKHHT KaTaJIu THYECKUN T 60,6
ruApoOPMUHT U KaTaJIUTHUECKUN 81,1
pudepuHr
TpaHcnopTHpoBKa HeGTENPOTYKTOB 1O 154
MarucTPabHBIM MTPOYKTOIPOBOAAM ’
TpaHCcOpTHPOBKA HE(TH MO MarMCTPATLHBIM KBr -4 134
HedTenpoBogaM TBIC.T - KM ’
TpaHcopTHpOBKa ra3a mo MarucTpajibHbIM 202
ra3onpoBoJaM '
XuMHu4ecKkue BOJIOKHA 4861,8
B Tom uncne:
IIEJIK BUCKO3HBIN 8937,6
LIEJIK KalpOHOBBIH 11651,3
IIEJIK alleTaTHEIN 6263,4
IIEJIK TPUALeTaTHBIN 7643,3
IIEJIK XJIOPHUHOBBIN 2396,1
LITaIEeIb BUCKO3HBIA § «Br - g 2349,0
Iramneib MeIHO-aMMUaYHbIH - 1981,5
HckyccTBeHHBIH 1IETK I Kopaa v T 4180,0
TEXHUYECKUX U3 EITUNU
LIEJIK KallpOHOBBIN [T Kopla U 6409,7
TEXHUYECKUX U31EITHHI
IIEJIK JIABCAHOBBIN JJIs1 KOpJa U 5383,2
TEXHUYECKUX W30 EITUN
IITaIeNb KapOHOBBIH 3355,3
LITAMENb JaBCaHOBBIN 3507,4
CHHTETUYECKUE CMOJIBI U I1JIaCTMAaCChI 1414.,4
B Tom uncne:
KapOaMUIHBIC CMOJIBI 160,7
KarpoJiaKTam 4053,1
TUMETUIITaNAT 1663,2
arerar KBr -4 6098,6
ITOJIMATUIICH BEICOKOI'O IaBJICHUS T 2285,5
[MOJIMATUJIEH HU3KOI'O J1aBJICHUS 3797,2
anerarsl [ eJUII0I03b] 2053,9
HOHOOOMEHHBIE CMOJIbI 2378,8
MOJMBUHUIAETATHAS AMYJIbCHS 4289
IIPOYME BUJIBI CMOJI U TJIACTMACC 780,9

Tabmuna 1.3




OpHEHTHPOBOYHBIE Y IbHbIE ILIOTHOCTH CHIO0BOI HArpy3Kkn Ha 1 m°
IUIOIIA/IU MPOU3BOACTBEHHBIX 31aHUI
HEKOTOPBIX 0TPAacJeil P OMBbIIIJICHHOCTH

IIpon3BOACTBEHHBIE 3MaHUS Y, Br1/Mm?
JIuTeitHble U NJIABUIIbHBIE 1IEXU 230—370
MexaHnuueckue 1 cOOpOYHBIE I[eXU 200—300
MexaHOCOOpOUHBIE LIEXU 280—390
DIIEKTPOCBAPOYHBIE U TEPMUUECKHE IIEXU 300—600
[llTamMmnoBOYHbBIE U (PpE3EpHBIE LIEXU 150—300
[{exu METaTTOKOHCTPYKIIHMA 350—390
WHcTpyMeHTaIbHBIE IEXU 50—100
IIpeccoBouHBbIE 1IEXU IS 3aBOJIOB IJIACTMACC 100—200
JlepeBooOpabaThIBaOIIME U MOIEIBHBIC I[EXH 75—140
Biioxu BCcrioMorarebHbIX [IEXOB 260—300
3aB0JIbl TOPHO-IIAXTHOT'O O0OPYIOBAHHS 400—420
3aBozbI OypoBOro 000py10BaHHS 260—330
3aBobI KPAaHOCTPOCHHUS 330—350
3aBojbl HedTEanmapaTypbl 220—270
[IpeccoBbie 1iexu 277—300

Tabmuna 1.4
CBO1Ka OCHOBHBIX MOJIOKEHHUI MO oNpeieIeHHI0 PACYETHBIX YIEKTPUIECKHX
HATPY30K MEeTOJ0M YIOPSI04e€HHbIX JHarPaMM

PakTUYECKOE YHUCIIO P
SMekTponpremMunKos | M= — oM Nagy Py, kBt Qp, kBap
B Ipymie, N P som. min
1 2 3 4 5
n n
Tpu u MeHee HE OIpeJeNseTcs Pp =2 Puou Qp =2 Prou - 190
1 1
m<3 Ipun<10
IIpu onpenenenuun Py =Ky Poy = Qp=1,1-Qcy
uckirouatorcs O, = Ky YKy Paow npu n > 10
cyMMapHai Mo =N |k, onpenensiercs |Qp = Qen =
MOIIHOCTb KOTOPBIX 1o Ta61. 1.8) n
He npeBbIaer 5 % =2 P 100
> Puow TPYIIIBI 1
bonee Tpex Py = YKy Prox Q,=0,75P,
m> 3 (momyckaercst (s OI1
npuaumath K,=0,9 |nmurensHoro
E)THOII;[(;eHHe e Nop < 4 |mwrs DI1 pesxuma cose=0.8,
p6 JUIATEIHHOIO tgp=0.75) Q,= P,
TpebyeTcs) pexuma u K;=0,75 |(ms OIT ITKP
st D11 TTKP) cos=0.7, tgp=1)




okoHuaHue Taou. 1.4
1 2 3 4 5
[Mpun<10
Qp =1,1Qex
Pp:KM'PCM npu n > 10
m>3 Noy >4 |(Ky ompenemsieres |Q, = Q=
o tab. 1.8) n
=2 Poy - 190
1
n3(1) > p =P, oM — —
m>3 200 = ' Prowm Qp B QCM
Ecnu 6onee 75 % ycTaHOBIEHHON
MOILIHOCTH PaCY€THOTO y3Jia COCTaBJISAIOT HE P =p. = Qp = Qew =
OII ¢ mpaKTHYIECKH MOCTOSIHHBIM TPadKOM | orpesie- S 3 -t
Harpy3ku (K > 0.6, Keer=1, Ksarp>0.9 — JsIeTcst = 2K Prow B %P on - GO
HACOCHI, KOMIIPECCOPbI, BEHTHJIATOPHI)
[Ipu Hanuuuu B
pacuerHoM y3ie DIl ¢ | Onpenensiercs TOIBKO JJIst P=p +p,=
NIEPEMEHHBIM U OI1 ¢ nepeMeHHBIM TpaduKoM IIZ P el N sz Qp = Qp1 + Qe
HOCTOSHHBIM Harpys3Ku wheml T Fend
rpaduKoM Harpys3ku

Ipumeuanue. DPPEKTUBHOE YUCIO SIEKTPONPUEMHUKOB OMPEALISETCS 10

2
n
COOTHOIICHHIO .\ = (_ZlPHOM.ij
1=

n

> Pﬁom WA OJHUM M3 YIPOIIEHHBIX CIIOCO00B; Ipyu M>3 U

i=1

K, <0.2, n,4 onpenensercs no radbauue 1.5.

Tabmuma 1.5
OTHOcUTeIbHbIE 3HAYeHUS Y(PPEeKTUBHOI 0 UM CJIA IJIEKTPONPHUEMHUKOB
Nogy» ] B 3aBHUCHUMOCTH OT ), = LU P.= Prow1
n Prom
P*
N« = M
nNi10/09|08|07/|06|05]|045| 04 |035| 03 |025| 0,2 |0,15| 0,1
0,005 |0,005|0,006|0,007| 0,01 |0,013/0,019/0,024| 0,03 |0,039/0,051|0,073| 0,11 | 0,18 | 0,34
0,01 0,009|0,012/0,015/0,019|0,026/0,037|0,047|0,059| 0,07 | 0,1 | 0,24 | 0,2 | 0,32 | 0,52
0,02 0,02,0,02|0,03|0,04|005|0,07|0,09|0,21|0,24|0,19|0,26 |0,36|0,51|0,71
0,03 0,03/0,04|0,04|006|0,08]|0,11|0,13|0,16|0,21|0,27|0,36|0,48| 0,64 | 0,81
0,04 0,04 005|006|008| 0,1 |0,15|0,18|0,22|0,27|0,34| 0,44 | 0,57|0,72 | 0,86
0,05 0,05/006/|007| 0,1 |0,23|0,18|0,22|0,26|0,33|/0,41|0510,64|0,79| 0,9
0,06 0,06 0,08|0,09|0,12|0,15|0,21|0,26|0,31|0,38|0,47|0,58|0,70| 0,83 | 0,92
0,08 0,080,09]|0,12|0,15|0,20|0,28|0,33|0,40|0,48| 0,57|0,68|0,79|0,89 | 0,94
0,10 0,09,0,12|0,15|0,19|0,25|0,34|0,40| 0,47 | 0,56 | 0,66 | 0,76 | 0,85| 0,92 | 0,95
0,15 0,140,171 0,23|0,28|0,37|0,48| 0,56 |0,67|0,72|0,80|0,88|0,93(095| -
0,20 0,19/0,23|0,29|0,37|0,47|0,64|069|0,760,8310,89|0,93|0,95| - -
0,25 0,24,0,29|0,3|045|057/0,71|0,780,85|/0,90(0,93/0,95| - - -
0,30 0,29,035|0,42|053|0,66|0,80|0,86|090|0,94|0,9| - - - -
0,35 0,32/041/050/052{0,74|0,86|091|094|09| - - - - -




OKOHYaHue T1adi. 1.5

0,40 0,35|047|057/069/081]091|093[0,95| - - - - - -

0,45 043052064 /0,76/087]093[0,95| - - - - - - -

0,50 048/058(0,70]082/091]|095| - - - - - - - -

0,55 0,52/063[0,75]/087/094| - - - - - - - - -

0,60 0,57/069|/081]091/095| - - - - - - - - -

0,65 0,62|0,74/086|094| - - - - - - - - - -

0,70 0,66 080[090]095| - - - - - - - - - -

0,75 0,71/085|093| - - - - - - - - - - -

0,80 0,76/089|095| - - - - - - - - - - -

0,85 080/093| - - - - - - - - - - - -

0,90 085|095 | - - - - - - - - - - - -

10 Joos| - | - | - - - - -1 -1 -17-7T-1T-71"-

Ipumeuanus. 1.J11s1 NpoMeXyTOUHBIX 3HAaUEHUN P+ 1 N+ peKOMEHyeTcs OpaTh Oivkaiiime
MEHbIIINE 3HaYeHUs

0.95

2 2
&+ @+p.)
N 1_n*

2. Tabnuua cocraBiaeHa 10 YPaBHEHUIO Nogs =

1.2. KoaghgpuyueHmsi cnpoca, ucnosib3oeaHusi U MaKkCuMyma

3HaueHusT KOA(PQUIMEHTOB HUCIHOJIB30BaHUS, CIOpoca M MaKCUMyma IS
Pa3IMYHBIX DJICKTPONPUEMHUKOB OMNPEICICHBl M3 OIbBITa JKCIUTyaTallud W TIPU
MPOEKTUPOBAHUY TTPUHUMAIOTCS TI0 CITPABOYHBIM MaTepuaiam — tadu.1.6-1.8.

Bennuuna koaddunmenta crpoca K, Moxxet ObITh ipuHsiTa 1o Tabnuie 1.9 B
3aBHCHMOCTH OT BEIWYMHBI Kod(ddummenTa wucmonb3oBanus K, mis manHOU
rpynnsl mpueMHUKOB (Tabmuma 1.9 cocraBnena st cpemHero kodddummenTa
BKJIIOUEHHUsI, paBHOTO 0,8).

Tabmuma 1.6
Ko3guuueHTsl cipoca 1 MOIIHOCTH

HaumeHnoBaHue 11exa, mpou3BOICTBA ‘ K. ‘ COSQ
Kopnyca, uexa, HacocHbIe U Pyrue YCTAHOBKH 00IIENPOMBIILIEHHOT0 HA3HAY €HUS
Bi10K OCHOBHBIX 11EXOB 0,40-0,50 0,75
Bi1ok BcrmoMorarebHBIX 1EX0B 0,30-0,35 0,7
Ky3sHeuno-npeccoBrie 0,40-0,5 0,75
TepMuueckue, 3aKkaOuHbIC 0,6 0,75
MeTanioKOHCTPYKIUH, CBAPOUHO-3arOTOBUTENIbHBIE 0,25-0,35 0,65-0,75
MexaHocOOpOYHbBIE, CTOJISIPHBIC, MOJICIILHBIC 0,20-0,30 0,60-0,80
MasisipHble, KpaCUJIbHBIC 0,40-0,50 0,60-0,70
CobctBenHnbie HY) b1 TOI] 0,60-0,70 0,8
JIaGopaTopu, 3aBOIOYIIPaBICHUs, KOHCTPYKTOPCKHE OIOPO, 0,40-0,50 0,70-0,80
KOHTOPBI

npogonkeHue Tadm. 1.6
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Jlero anexTpokap 0,50-0,70 0,70-0,80
Jeno (mapoBo3HOE, MOKaPHOE, )KEIE3HOIOPOIKHOE) 0,30-0,40 0,60-0,80
["apaku aBTOMAIINH 0,20-0,30 0,7
KorenbHabie 0,50-0,60 0,8
CxJazipl TOTOBOM MPOAYKIIUM, METAJIa, Mara3uHbl 0,30-0,40 0,8
CronoBasg 0,40-0,50 0,9
JlecozaBob! 0,35-0,45 0,75
Jlecocyumnku 0,60-0,70 0,75-0,90
TepMmuueckas Harpy3ka (HarpeBaTeabHbIe IeUn) 0,70-0,80 0,85-0,90
KpanoBast Harpy3ka, NOJTb€MHUKH 0,20-0,30 0,50-0,70
DNeKTpocBapKa 0,6 0,35
MamnsipHbie, MOJIEITbHBIE 0,40-0,50 0,50-0,60
CK1aJibl OTKPBITHIE 0,20-0,30 0,60-0,70
MeaeniaBHJabHBIE 3aBObI

BarepikakeTsl 1 oTpa)kaTeIbHBIC TTEYH 0,5 0,8
Llex paduHammm Mean 0,6 0,75
3aBoJbI IBETHOI METAJLIYPIrHH

Iex anekTponmza 0,7 0,85
OTtaen pereHepanuu 0,5 0,8
PasznuBounas 0,4 0,7
JlabopaTopus 0,25 0,7
Arionex 0,5 0,8
3aB0o/JbI YePHOH MEeTALTYPrUH

Ilex xonogHOrO MpOKaTa 0,40-0,50 0,8
Ilex ropsiuero npokara 0,50-0,60 0,8
MapTeHOBCKHU 11eX 0,40-0,50 0,75
JloMeHHEBIN 1ex 0,45 0,75
CasOunr 0,5 0,8
Ilex cTanenyaBUILHBIX MY CH 0,4 0,7
[{ex mpokaTa *,ecTh 0,45 0,70-0,80
OborarutesibHbIe (PaAOPUKHU

Ilex oOorameHus 0,60-0,65 0,8
Llex npobieHus 0,40-0,45 0,75
drroTanMOHHEIN LEX 0,60-0,70 0,75
Crycrurenu 0,50-0,55 0,7
[IlapoBble METbHHILIBI 0,50-0,60 0,8
PearenTHbIii, 0apUTOBBIN I1EX 0,6 0,8
30J10U3BIIEKATEIBHBIN 11X 0,4 0,7
I{ex MOKpOW MarHUTHOM Cerapaiuu 0,5 0,8
JpoOnabHO-TTPOMBIBOYHBIN T1€X 0,40-0,50 0,8
Arsiomepauuonnbie Gpadpuxku

CrexkanbHbBIHA 1IeX 0,5 0,7
Iex ¢unpTpanun 0,50-0,60 0,7
Llex pyTHUYHON MeI0Yn 0,4 0,65
Llex mIUXThI 0,4 0,65
Ilex meperpy3ku 0,30-0,40 0,65
CepoyJiaBmBaroniee yCTpoucTBo 0,50-0,55 0,75

npojonkeHue Tadmu. 1.6

‘ AJIIOMHHHEBBIE 3aBOIbI
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brok Mokporo pasmosia u 00paboTKH 0,5 0,3
Brinapka, 1eKOMIo3uIus 0,55-0,60 0,85
I{ex criekaHus1, TPOKaJIbIBAHKS 0,50-0,60 0,85
I{ex BhIIIEIAYMBAHUS, CTYIIECHUS 0,40-0,50 0,8
CKJazipl ChIpbst 0,20-0,30 0,65
3aBoabI TSIKEJI0T0 MAIITHHOCTPOEHUSI

['maBHBIN KOpPITYyC 0,30-0,40 0,65-0,70
MapTeHOBCKHUH 11eX 0,40-0,50 0,70-0,80
Ky3HeuHslit 11ex 0,40-0,45 0,75
Tepmuueckuit mex 0,50-0,60 0,65
MoTopHbIi 11eX 0,35 0,75
ApMaTypHBIHU 11eX 0,30-0,35 0,6
Peccophbrii 1iex 0,3 0,65
CBapovHbIN 11eX 0,40-0,45 0,6
ATmiapaTHBIN 11ex 0,3 0,7
M30aa1MOoHHEBIN 1EX 0,50-0,60 0,9
JlakoBapOYHBIN 1eX 0,6 0,9
Ocrakana 0,25 0,65
I{ex mpecc-noporka 0,40-0,50 0,85
I{ex anmekTponunsa 0,5 0,8
I{ex MeTamIonmoKphITUH 0,4 0,8
DKCIIEpUMEHTAJIbHBIN 11X 0,2 0,7
TpanchopmaTopHblie 3aBOAbI

['maBHBIN KOpPITYC 0,4 0,80-0,85
CBapovHBIN KOPITYC 0,35 0,7
AnnapaTHblii Kopiyc 0,3 0,7
N30ns11moHHBINA KOpIyC 0,6 0,9
JlakoBapouHbIil KOpITyC 0,4 0,8
ABTOPEMOHTHBIE 3aBO/IbI

I{ex 0OMOTKH TPOBOJIOB 0,4 0,7
KyzoBHo# 116X 0,35 0,8
Ilex oOKaTKu aBTOABUIATEIEH 0,60-0,70 0,6
CranouyHoe 000OpyaOBaHHE 0,25 0,6
Paz6opHO-MOEUHBIH 11eX 0,3 0,65
CynopeMOHTHBIE 3aBOJIbI

['maBHBIA KOpIyC 0,4 0,8
KorenpHblii mex 0,5 0,65
Cyxoii 10K 0,4 0,6
[TnaBaronumii 10K 0,5 0,7
MexaHnyeckue 1exa 0,25-0,35 0,60-0,70
ABTOMOOHJIBHBIE 32ABOIBI

Ilex maccu u TJIaBHBINA KOHBEHEP 0,35 0,75
MoTopHbIi 11eX 0,25 0,7
IIpeccoBO-Ky30BHBIN 1IEX 0,2 0,7
Ky3HeuHbI# 11eX 0,2 0,75
ApMmaTypHO-arperaTHblii [ex 0,2 0,7

npoaobKeHue Taod. 1.

ABHAIIMOHHLIE 3aBObI

Llex 0O6paboTKH OJIOKOB, MOPIIHEH, MATYHOB M MPOYUX
JIeTajiel gBurateici

0,35

0,7
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Llex cOOpKH, HCIIBITAHUH JBUTATEICH 0,4 0,8
[{ex mpon3BOCTBA MEJIKUX JETaICH 0,3 0,7
lasibBaHUYECKUH LIEX 0,5 0,85
CraHIMs XUMBOJOOYMCTKH, KaHAIHU3aLUH 0,6 0,8
I'paaupHs 0,7 0,8
CKJ1ag KMCIIOT 0,3 0,7
Ilex mmacTmacc 0,4 0,9
[IITaMnoOBOYHBIH 11€X AeTajel Kopimyca camoseTa 0,4 0,6
[lITaMOBOYHBIN 11€X JeTaJIe MOKPBHITHS cCaMoJIeTa 0,3 0,8
I{ex cOopku ocToBa camoJieTa 0,4 0,6
Iex mogHOM COOPKHU CaMOJIETOB 0,4 0,7
XuMu4ecKue 3aB0Abl H KOMOMHATHI

Ilex kpacuTenei 0,4 0,75
Ilex HaTpueBoi conm 0,45 0,75
I{ex xmopodoca, CHHUJIBHON KHCJIOTBI 0,50-0,55 0,75
Ilex meTniieHXI0pUAA, CyIb(haTa aMMOHUS 0,5 0,70-0,75
Llex XOJIOMIBHBIX YCTaHOBOK 0,6 0,8
CkJ1a1bl TOTOBOM NMPOAYKLIUHU 0,2 0,5
Hapmaxtaele 3manns 0,7 0,80-0,85
31aHus TOIBEMHBIX MAIIUH 0,60-0,70 0,80-0,85
I"anepen TpaHcopTepoB 0,35-0,40 0,60-0,80
31aHue MaxXTHOrO0 KoMOuHaTa 0,5 0,9
DcTaKajibl ¥ pa3rpy304HbIe MyHKThHI 0,60-0,70 0,65-0,80
Ilex o0e3BOXMBaHUS 0,5 0,8
bamns DcrtHepa 0,5 0,7
Ocrakajia HaKJIOHHOI0 TpaHCIopTa 0,4 0,8
CymmibHOE OT/IeNIeHu e 0,7 0,8
Kopnyc 3anacHbIx pe3epByapoB 0,3 0,8
XumitabopaTopust 0,3 0,8
I{ex 3amuTHBIX TOKPHITUN 0,5 0,8
HedrenepepabaTbiBaioniue 3aBoIbl

YcTaHOBKA KaTAIMYECKOT0 KPEKUHTa 0,50-0,60 0,8
YcTaHOBKa TEPMUYECKOTO KPEKHHTA 0,65 0,85
VYcraHoBKa MpSHHON TOHKHU 0,50-0,60 0,75
YcTaHOBKa aNKWIALMN, MHEPTHOT'O Ta3a 0,55 0,75
DnexTpooleccoanBaromas, STHJICMECH TEIbHAS YCTAHOBKA 0,50-0,60 0,8
2JI0Y 0,50-0,60 0,8
PesepByapHbie mapku 0,3 0,65
Kokcoxumuueckue 3aB0o/Ibl

Jle3uHTerpaTopHOE OTIACIICHHE 0,6 0,8
[Teperpy3ounasi cTaHus IpoOIeHUs 0,5 0,7
J03upoBOYHOE OT/IEIICHHE 0,4 0,8
VTOnBHEIE SIMBI 0,7 0,75
BaronoormnpokuasiBaTenb 0,4 0,8

npoaonkeHue Taod. 1.
KokcoBsie OaTapen 0,60-0,70 0,85-0,90
[TekokokcoBasi ycTaHOBKa 0,7 0,8
CMoJI0pa3rOHHBIN 11eX 0,7 0,8
JpIMOcoCcHasi yCTaHOBKa 0,7 0,8
BeH3onpHEIN 11EX 0,7 0,8
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Hacochas xongencara 0,6 0,7
Pextudukarms 0,6 0,75
CepoouncTka 0,7 0,8
VYraemorika 0,4 0,75
XOJ0AUIBHUKYA aMMHUAYHOU BOJIBI 0,5 0,8
IleMeHTHBIE 3aBOIBI

[IudepHoe npou3BOACTBO 0,35 0,7
ChIpbEeBbIE MEJILHUIIBI 0,50-0,60 0,8
CymuibHbIN 1eX 0,40-0,50 0,85
LleMeHTHBIC MEITBHULIBI 0,50-0,60 0,8
IIInambacceiiHbl 0,7 0,85
KnunkepHoe otnenenue 0,35-0,45 0,75
Ilex o0xwura 0,40-0,50 0,80-0,90
DNeKTpOPUIBTPHI 0,4 0,75
Ilex npoOnenus 0,5 0,8
XUMBOIOOYNCTKA 0,50-0,60 0,8
CKI1aipl ChIpbs 0,20-0,30 0,6
3aBoabl aOpa3uBHbIE U OTHEYNIOPOB

I{ex numdropomkos 0,5 0,8
I[ToaroToBUTENLHEBIN IEX 0,4 0,75
Iex nummdzepHa, numdusaenui 0,40-0,50 0,75
I{ex npoOseHus 0,50-0,60 0,8
I{ex mepernaBKy MUPHUTA 0,6 0,85
Ileunoii mex 0,6 0,9
VrienoaroTroBka 0,40-0,50 0,75
IITaMOTHBII 1HEX 0,40-0,45 0,7
CTeKOJILHBIN 11eX 0,5 0,75
IIpombinIeHHBbIE 0a3bI CTPOMMHAYCTPUHA

Kopmyc npobienns kaMHs 0,40-0,60 0,75
Kopnyc npoMbIBKH U COPTUPOBKH 0,40-0,50 0,7
Kopryc kepaM3UTOBbIX, 0ETOHHBIX U TOHYAPHBIX TPYO 0,4 0,7
Kopmyc xene300eTOHHBIX KOHCTPYKIIHMA 0,30-0,40 0,7
BeroHHO-cMecHUTENBHBIN 11EX 0,5 0,75
Llex cnamkaTHO-O0CTOHHEBIX U3 S 0,40-0,45 0,75
I{ex mpousBozacTBa mudepa 0,40-0,45 0,75
I{ex momMoJia U3BECTH 0,5 0,7
Iex stauencThIX 0ETOHOB 0,4 0,65
I{ex ruOCOIIaKOBBIX H3/IEIUi 0,4 0,65
ApMaTypHBIH 11eX 0,35 0,6
Ckiazsl 0,25 0,6

OKOHYaHue Tadi. 1.6

TexkcTHIbHBIC, TPUKOTAKHBIE, CHTIICHAOMBHBIE MeJIaHKeBbIe (PadpUKH

[IpsinunbHbBIN 11EX 0,50-0,70 0,75
Txaukui ex 0,60-0,70 0,8
KpacunabHblid, OTOCIBHBIN 11EX 0,50-0,55 0,70-0,80
KpyTtunbHblit 11ex 0,50-0,60 0,8
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Kopnyca "menuno", "yrka" u ap. 0,5 0,7
CymuibHbBIN, BOPCOBAJIBHBIN 11€X 0,40-0,50 0,75-0,80
IleuaTHsiil EX 0,5 0,75
Bsi3a1bHBIN, TPHKOTAXHBIN LIEX U JIP. 0,40-0,50 0,7
I{ex HOCOYHO-YYJIOUHBIX M3/ICITHIA 0,40-0,50 0,7
[{ex karpOHO-HENIOHOBBIX U3/ 0,50-0,60 0,75
IIIBeiiHbIC MacTEpCKUE 0,30-0,40 0,65
OCHOBaJILHBINA KOPITYC 0,6 0,7
Ky3HeuHo-cBapouHbIil 11eX 0,3 0,5
OnbITHBIN (PIOTAITMOHHBIN 11EX 0,7 0,8
Pasrpy3ouHoe ycTpoicTBO 0,3 0,8
['aBHBIA KOPIYC CHIIBBUHUTOBOW (haObpHKu 0,7 0,8
Hay4yHo-uccienoBaTe/bCKie H IKCIEPUMEHTATbHbIE HHCTUTYTHI

['maBHBIN KOPITYC ONBITHOT'O 3aBOJIA 0,30-0,40 0,7
MaIuHHBIA 3aJ1 0,5 0,8
DneKTpohU3HIECKUI KOPITyC 0,4 0,75
JlaGopaTopust HU3KUX TEMIEpaTyp 0,50-0,60 0,85
Kopnyc BBICOKHX HaNpspKEeHUH 0,35 0,8
JlabopaTopus crienuanbHbIX padoT 0,35 0,7
JlepeBooOpadaThiBalOIIMe KOMOUHATHI U 3aBO/IBI

JleconunbHBIN 3aBOJ 0,4 0,75
CymmibHBIN 1IeX 0,35 0,8
bupxa cpipbs 0,3 0,65
I{ex mpeccoBaHHBIX IUTUT 0,4 0,75
CTOoNsIpHBIN, MOJICIILHBIN, IepeBO00padaThIBAOIITUI 0,25-0,35 0,7
CTaHKOCTPONTEJIbHBII 3aBO/T

['naBHBII KOpITYC 0,5 0,6
DcTrakazia K rlaBHOMY KOPITyCy 0,5 0,7
CraHmus OCBETIIEHUS BOI 0,7 0,85
Byma:kubie (padpuku

BymaxxHble MaIIMHBI 0,60-0,65 0,75
JepeBopyOka 0,40-0,45 0,65
Kucnorsbii 1iex 0,5 0,8
BapocHpiii 11ex 0,35 0,70-0,80
OT10OenpHEIN HEX 0,50-0,60 0,7
TpsnkoBapka 0,60-0,65 0,8
Jlecoracku 0,35 0,6
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Tabmuma 1.7

Koy PpunueHTsl HCnoab30BaHUS U MOIIHOCTH HEKOTOPBHIX MEXaHU3MOB H
anmnapaToB NPOMbIILJIEHHBIX NPeInpUuATH I

MexaHu3MBbl U anmnapartsl Ky CosQ
Mertannopexxyine CTAaHKH MEITKOCEPUUHOr0 MPOU3BOJICTBA C
HOpPMaJIbHBIM PEXUMOM DPabOThI (MEJKUE TOKApHBIE, 012—0.14 05
CTporajbHbIe, T0JI0CKHBIE, (Dpe3epHbIC, CBEPIUILHEIE, ' ’ '
KapyceJbHbIe, TOUMIBHBIC, PACTOYHBIC).
To e npu KpynHOCEepUHHOM MPOU3BOICTBE. 0,16 0,6
To xe npu TsHKEIOM pexume paboThl (IITAMIIOBOYHBIC
MIPECcChl, aBTOMATHhI, PEBOJIbBEPHBIC, 00AUPOYHEIE, 017—025 065
3ybo(pesepHble, a TaKKe KPYIIHbIE TOKApPHBIE, CTPOTaJIbHbIE, ’ ’ '
(bpe3epHbIe, KapycelbHbIe, PACTOYHbBIE CTAHKN).
[Torounsie muHUH, cTanku ¢ YITY 0,6 0,7
[TepeHOCHBII 3TEKTPOUHCTPYMEHT 0,06 0,65
BeHTHSATOPBI, SKCTayCTephl, CAHUTAPHO-TEXHUY €CKast
0,6—0,8 0,8—0,85
BEHTHJIALIUS
Hacocsl, koMmpeccopsbl, [U3enb-TeHepaTophl U ABUTATEIb-
> KOMHPECCOPBL, A paToperiA 0,7—08 | 0,8—085
TeHEPaTOPHI
Kpansl, Tenshepsl, kpan-6anku mpu [1B =25 % 0.06 05
El k)
To xe npu IIB = 40 % 0.1 0,5
Tpancnoprepsr 0,5—0,6 0,7—0,8
CBapouHnbie TpaHC(HOPMATOPHI TYTOBON CBAPKU 0,25—0,3 0,35—0,4
[IpuBOABI MOJIOTOB, KOBOYHBIX MAIlIUH, BOJIOYHILHBIX CTAHKOB, 02024 065
OYHMCTHBIX OapabaHOB, OETYHOB U JIP. ’ ’ '
DneBaTopsbl, IIHEKH, HeCOaJlaH CHPOBAHHBIE KOHBEHWEPHI
0,4—0,5 0,6-0,7
MotHocThio 10 10 kBT
To xe, cOMOKMpOBaHHBIE U MOIIHOCTBIO BhIIIEe 10 kBT 0,55—0,75 | 0,7—0,8
OnHOMOCTOBBIE CBAPOYHBIE IBUTATENH-T€HEPATOPHI 0,3 0,6
MHOromocTOBbIE CBAPOYHBIE IBUTATEINb-TEHEPATOPHI 0,5 0,7
CBapoyHbIC MalIMHEI IIIOBHBIC 0205 0,7
CBapoyHble MalIMHBI CTHIKOBBIE U TOYEUHBIE 0,2—0.25 0,6
CBapouHBbI€ TYTOBBIE aBTOMATHI 0,35 0,5
Ileun conpoTuBiIEHUS C aBTOMAaTUYECKON 3arpy3KOM H3AEIuH, 07508 095
CYHIMJIbHBIC MIKa(bI, HArPEBATEIbHbBIC PUOOPHI ’ ’ '
Ileun conpoTHBIEHUS C ABTOMAaTHYECKOM 3arpy3KOM W3Jeui, 07508 095
CYIIWJIbHBIC MIKa(bl, HAarpeBaTeIbHbIEC TPUOOPHI ’ ’ '
[Teun conpoTHUBIICHHS C HEABTOMATHYECCKOW 3arpy3KOi M3eITHiA 0,5 0,95
Baxyym-Hacocbl 0,95 0,85
BeHTUASTOPBI BBICOKOTO JaBJICHUS 0,75 0,85
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BeHTumsATOpsl K ApoOHIKaM 0,4—0,5 0,7—0,75
["a3onyBKHM (aryJoOdKCTPyAEpbl) MPH CHHXPOHHBIX JIBUTATEISAX 0,6 0,8—0,9
To e npu aCHHXPOHHBIX JIBUTATEISAX 0,8 0,8
MOoJIOTKOBBIEC TPOOUIIKH 0,8 0,85
[[TapoBbie METBHUIIBI 0,8 0,8
['poxoTsr 0,5—0,6 0,6-0,7
CMmecuTenbHbIe OapabaHbl 0,6—0,7 0,8
YareBble 0XJIagUTEIN 0,7 0,85
CymmisHble 6apabaHbl H cenapaTopbl 0,6 0,7
DnekTpoGUIBTPHI 0,4 0,87
Bakyym-¢uibTpsr 0,3 0,4
BaronoonpokuasiBaTenu 0,6 0,5
I'peiidepHbIe KpaHBI 0,2 0,6
JlamMnibpl HaKaJIMBaHMS 0,85 1,0
JIFoMUHECIIEHTHBIE JIAMITBI 0,85—0,9 0,95
Tabmumna 1.8
Omnpenenenne k3G GuumeHTa MAKCUMYMA
IO U3BCCTHBIM 3HAYCHUAM Ku | natb
" Koapdunuent makcumyma K, mpu K,
" 01 | 015 | 0,2 0,3 0,4 0,5 0,6 0,7 0,8 09
4 343 | 3,11 | 264 | 2,14 | 1,87 | 165 | 1,46 | 1,29 | 1,14 | 1,05
5 325 | 287|242 | 20 | 176 | 157 | 1,41 | 1,26 | 1,12 | 1,04
6 304 | 264 | 224 | 188 | 166 | 1,51 | 1,37 | 1,23 | 11 | 1,04
7 2,88 | 248 | 21 18 | 158 | 145 | 133 | 1,21 | 1,09 | 1,04
8 2,72 | 231|199 | 1,72 | 152 | 14 1,3 1,2 | 1,08 | 1,04
9 2,56 | 2,2 19 |165 | 147 | 137 | 1,28 | 1,18 | 1,08 | 1,03
10 | 242 | 21 | 184 | 16 | 143 | 134 | 1,26 | 1,16 | 1,07 | 1,03
12 | 224 | 196 | 1,75 | 152 | 1,36 | 1,28 | 1,23 | 1,15 | 1,07 | 1,03
14 | 210 | 185 | 167 | 1,45 | 132 | 1,25 | 1,20 | 1,13 | 1,07 | 1,03
16 | 199 | 1,77 | 161 | 141 | 128 | 1,23 | 1,18 | 1,12 | 1,07 | 1,03
20 | 184 | 165 | 15 | 134|124 | 12 | 115 | 1,11 | 1,06 | 1,03
25 | 1,71 | 155 | 140 | 1,28 | 1,21 | 1,127 | 1,14 | 1,10 | 1,06 | 1,03
30 | 162 | 146 | 134 | 124|119 | 1,16 | 1,13 | 1,10 | 1,05 | 1,03
35 | 155|141 130 121|117 | 1,15 | 1,12 | 1,09 | 1,05 | 1,03
40 | 150 | 137 | 127 | 119 | 115 | 1,13 | 1,12 | 1,09 | 1,05 | 1,03
45 | 145|133 | 125|117 | 114 | 1,12 | 1,11 | 1,08 | 1,04 | 1,02
50 | 140|130 123|116 | 1,13 | 1,21 | 1,10 | 1,08 | 1,04 | 1,02
60 | 1,32 | 125|119 1,14 | 1,12 | 1,11 | 1,09 | 1,07 | 1,03 | 1,02
70 | 1,27 | 122 | 117 | 1,12 | 1,10 | 1,10 | 1,09 | 1,06 | 1,03 | 1,02
80 | 125|120 115 | 1,11 | 1,10 | 1,20 | 1,08 | 1,05 | 1,03 | 1,02
90 | 123|118 | 113 | 1,10 | 1,09 | 1,09 | 1,08 | 1,05 | 1,02 | 1,02
OoKoHuYaHue Tadi. 1.8
| 100 [ 1,21 [ 1,17 | 1,22 | 1,20 | 1,08 | 1,08 | 1,07 [ 1,05 | 1,02 | 1,02 |
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120 | 1,19 | 1,15 | 1,22 | 1,09 | 1,07 | 1,07 | 1,07 | 1,05 | 1,02 | 1,01
140 | 1,17 | 1,15 | 1,11 | 1,08 | 1,06 | 1,06 | 1,06 | 1,05 | 1,02 | 1,01
160 | 1,16 | 1,13 | 1,20 | 1,08 | 1,05 | 1,05 | 1,05 | 1,04 | 1,02 | 1,01
180 | 1,16 | 1,12 | 1,10 | 1,08 | 1,05 | 1,05 | 1,05 | 1,04 | 1,01 | 1,01
200 | 1,15 | 1,122 | 109 | 1,07 | 1,05 | 1,05 | 1,05 | 1,04 | 1,01 | 1,00
Tabmuma 1.9
B3aumocssizb Mexxkay ko3 puuneHToM cripoca
U KO3 (PUIHMEHTOM UCIOIb30BAHUS
K. 0,4 0,5 0,6 0,7 0,8 0,9
K. 0,5 0,6 0,65-0,70 | 0,75-0,80 | 0,85-0,90 | 0,92-0,95

1.3. OceemumernbHasi Ha2py3Ka

Tabmuma 1.10
Koy puumeHTsl cipoca 0CBeTUTEIbHBIX HATPY30K

XapakTepucTHKa MOMeIeHUs Keo
Menkue npou3BOACTBEHHBIE 3/1aHUS U TOPTOBbIE TIOMEIIEHUS 1
[Tpon3BOACTBEHHBIE 3AAHUSI, COCTOSILIME U3 OTJIEIbHBIX KPYIIHBIX IPOJIETOB 0,95
[Tpon3BOACTBEHHBIE 3JaHUs, COCTOSIINE U3 PAJa OT/EIbHBIX IIOMEIIEHHUH 0,85
bubnuorexu, aAMUHUCTPATUBHBIE 31aHUS, TPEANPUATHS OOLIECTBEHHOTO TUTAHUS 0,9
JleueOHble 3aBeIeHUS U yU€OHbIE YUPEXKIEHHS, KOHTOPCKO-OBITOBBIE 3/1aHU S 0,8
Cxrnazickue 3/1aHus, JIEKTPUIECKUE TTOICTAaHIINT 0,6
ABapuiiHOE€ OCBEIICHIE 1,0

Tabauma 1.11
. 2
YaenbHast MOIIHOCTD (IJIOTHOCTH) OCBETHTEIbHOM HArPy3Ku, B1/m

HaumenoBanue o0bekTa Pyn
Jlutelinblie U NIaBUIBHBIE 11€XA 12-19
MexaHnnueckue 1 cOOpOUYHBIE I1eXa 11-16
DJEeKTpOCBapOYHbIE U TEPMHUUECKUE 11€Xa 13-15
HNHcTpyMeHTaNIbHBIC TIeXa 15-16
HepeBooOpabartbiBaromye U MOAEIbHBIC I[€Xa 15-18
bnoku BcrioMoratenbHbIX [[EX0B 17-18
HuxeHepHble Kopryca 16-20
LlenTpasibHBIE 3aBOJICKHE JTA0OPATOPHHI 20-27
3aBO/IbI TOPHO-IIIAXTHOT'O 000PYIOBAHUS 10-13
OcgelieHue TeppuTOPUN 0.16

1.4. pachuku 3neKMpuUYeCcKUx Ha2py30K

Pexxumbl paboThl TOTpEOUTENEH DICKTPUUECKON
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MIOCTOSIHHBIMU, @ HENPEPHIBHO MU3MEHSIOTCS B TEUEHUE CYTOK, HENIENIb U MECSIIEB
roga. COOTBETCTBEHHO M3MEHSETCS M Harpy3ka BCEX 3BEHbEB IIepelauyud |
pacnpenencHuss 3JEKTPOIHEPIMM W TEHEpPAaTOpOB  JJIEKTPUYECKUX  CTaHLUU.
M3meHeHne Harpy3oK 3JeKTPOyCTaHOBOK B TEUEHUE BPEMEHU IIPUHITO N300pakaTh
rpaduyecku B BUAE rpapuKoB Harpy3Ku.

Paznmuuator rpaduku  aKTUBHBIX M PEAKTUBHBIX  Harpy3ok. [lo
MPOJOKUTENBHOCTA TpaQUKA HArpy3Kd JENsITCS Ha CMEHHBIE, CYTOYHBIE H
rOJIOBBIE.

B ycnoBusX OKCIulyaTauMyd W3MEHEHUs Harpy3Kd II0 AaKTUBHOM U
PEAaKTUBHOM MOILHOCTH BO BPEMEHU IPEACTABIISAIOT B BUIE CTYIIEHYATONM KPUBOU
[0 TOKa3aHUSAM CUETYMKOB AKTUBHOW M PEAKTUBHOW 3JIEKTPOIHEPIHUH, CHATHIM
yepe3 OJMHAKOBBIC OIpe/IeIeHHbIe HHTEepBaibl BpeMeHu (30 wiu 60 MuH. ).

3HaHue TpadUKOB HArpy3KH TMO3BOJISIET ONPEACNSITh BEJIMYMHY CEYEHUM
MIPOBOJIOB U KWJI KaOesel, OlleHUBAaTh MOTEPH HAMPSKEHUsI, BHIOMPATh MOILTHOCTH
TEHEPAaTOpPOB  DJIEKTPOCTAHIMI, PACCUMTHIBATD CHCTEMBI JJIEKTPOCHAOKEHUS
MIPOEKTUPYEMBIX MPEANPUATHI, PpEIIaTh BOMPOCHl TEXHUKO-3KOHOMHUYECKOTO
XapakTepa U MHOTO€ JAPYroe.

XapakTepHble CYyTOUYHbIE TpapUKHU DJIEKTPUUYECKUX HArpy30K MpeanpusTui
Pa3IMYHBIX OTpaciell MPOMBIIIJICHHOCTH MpUBEACHBI HA puc.1.1.

Puc. 1.2 wumocTpupyeT B3aWMOCBA3b MEXIAY BPEMEHEM MAaKCHMAaJIbHbBIX
IIOTEPh U BPEMEHEM HCIIOJI30BaHUS MAaKCUMyMa HArpy3KH.
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1.5. [Nloka3zamenu, xapakmepu3yrouwue 2papuKku Ha2py30K

ITpun

pacuerax Harpy3ok

IMPHUMCHATIOTCSA

HEKOTOphle  Oe3pa3MepHbIC

MoKasaresiu rpauKoB HArpy30K, XapaKTePU3YIOIIUE PEXUM pabOThl MPUEMHUKOB
AIIEKTPOIHEPTUHU 1O MOILITHOCTH U BO BPEMEHHU.

Tabmuma 1.12

Iloka3zaresnu rpapMKoOB JIEKTPUUYECKUX HATPY30K 10 AKTUBHON MOIIHOCTH

PacuetHbie popmyibl mokazaTenen

Koadppunuent NunuBunyanbHbie ['pymmossie rpadmks
rpaduku Py P
Hcrons3oBanus K, = pCM/pHOM n
KI/I . . Z KI/I . pHOM
KI/I_KBKHK3an K, = Peu 1
n n
PHOM
Z pHOM
1
K, = KBKn'K:sarp
Bxmouenns n
, t tp+ txx
K Kpxn — :Kﬂ = i _ZlKBKJT " Prom.i
_ 1=
I I KBKH - n
Z Prom.i
i=1
3arpysku, Ksarp P s Ku Ku
Ksarp — = Kiarp =
Phov  Kexn BKJI
DopMbl Do _ P«
rpaduka Kp = K¢ =
P
Harpysku, Ky Peu ™
PPt Ph it PE otz + P2t
P =
ti+to+tg+ .ty
, rae P1, Py, .... Pn — cpenHsis Harpy3Ka Ha

WHTEpPBaJIaX BPEMEHU MEXK/Y 3aMepaMu MTOKa3aHUM
npuOopoB; ty, ty, .... {, — BpeMeHHbIC HHTEPBAJIbI
MEXy 3aMepaMH.

Makcumyma, K, Pp
KM -
i Peu
Ky = f (n,y, Ki;) — onpenensirot mo tadma.1.8
Cnpoca, K, Pp
Kc =
) PHOM
K. = KuKy
3arnoiHeHus Peou 1
rpacuka - Ksr=—"=—+
Harpysk, K, P p Ku

okoHuyaHwue T1adi. 1.12
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Pa3noBpemMeH- Py
HOCTH Kpm = N
MaKCUMYyMOB Y Py
Harpy3ku (s - i=1
TpaHcpopmaro- Kp.m = 0,85<1,0
poB I'TIIT cm.

tabm. 1.13)

Tabmuma 1.13
3Havenns k03¢ GUUNEHTOB Pa3HOBPEMEHHOCTH
Ha mmHax (6-10 kB) tpancdopmaropos I'TI

Koaddunuent pasnoBpemennoctu Ky, .
mpu K, <0,3 0.3<K;<0,5 npu K, > 0,5
0.75 0.8 0.85
Tmax
8000

7

6000 . /

0.8

4000

cos=0.6

2000 =4 y

=

0 2000 4000 6000 8000 Tmax

Puc. 1.2. 3aBUCUMOCTb BpEMEHH MaKCUMAJIbHBIX MOTEPb Tpax OT
MPOJIOJKUTENIBHOCTH UCTIONB30BaHUSI MAKCUMYMa HArPY3KU Ty U COSQ
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2. BHYTPULEXOBBbBIE 3NEKTPUYECKUE CETU

OmnpenensomuM  (HakTopoM IpU BbIOOpPE CXEMbl IIEXOBOW CETH SIBISIETCA
pacroJIOKEHUE TEXHOJIOTMYECKOr0 OOOpYAOBaHMUS Ha IUIAHE LI€Xa, CTENEHb €ro
OTBETCTBEHHOCTH, HOMUHAJILHOE HAIPSYKEHWE U MOUIHOCTU 3JIEKTPOIPHUEMHUKOB,
paccTosHME OT ILEHTpa NUTaHUsA [0 DJEKTPOIPUEMHHUKA, XapaKTep Harpy3Ku
(crioKOlHasA, pe3KONepeMEHHas) M ee pachnpefeneHue no momanu mexa. [lo
CTPYKTYpPE CXE€Mbl BHYTPHUIIEXOBBIX DJJICKTPUYECKHX CE€Te Moryr ObITh
paivaTbHBIMU, MAarucTpajlbHbIMM M  CMEIIaHHBIMUA. [l0  KOHCTPYKTHBHBIM
npu3HaKaMm Kiaccudukanus cetel mpuBereHa Ha puc.2.l. Beibop KOHCTpyKuuuU
ceTed, crocoba KaHaNU3alUuU DJICKTPUYECKOM HHEPruv W THIIA MPOBOIHHUKOB
OCYLIECTBIIIETCS. C OPUEHTALMEW HA YCJIOBUSA OKPYXKAIOWIEW Cpelbl IMOMELICHUN
nexoB. B 1exoBeiX ceTsax HampsbkeHueM jgo 1000 B wambonee mmpokoe
pacrpocTpaHeHHEe MOTYYHIIN 3JEKTPONPOBOJIKH, KaOEIbHbIE JIMHUNA KOMIUIEKTHBIC
IIMHONPOBO/IbI. BO3qyIlIHbIE IMHUK UMEIOT KpailHE OrPaHUYEHHOE IPUMEHEHHE.

2.1. Obwas knaccughukayusi cped u noMeuw,eHuUl

DJIEKTPONOM eIIIeHUSIMI  HA3bIBAIOTCSI TIOMEIIEHUS WJIM OTTOPOKEHHBIE,
HaMpuUMep CETKaMU, YaCTH MOMEIICHHUS, JOCTYIHbBIE TOJBKO JJI1 0O0CTYKUBAIOIIETO
MepcoHana, B  KOTOPBIX  YCTAHOBJIEHO  HAXONMIIEECs B  IKCIUTyaTalllMu
AIEKTPOOOOPYIOBAHHUE, MPEAHAZHAYCHHOE JJIsi MPOU3BOJCTBA, IPEOOpa30BaHUs
WJIU PacOpeIeSICHHs] JIEKTPOIHEPTUH.

B 3aBucuMocTH OT XapakTepa OKpYXarolled cpeabl HOPMaTUBHBIMU
JIOKYMEHTaMHu [7] BBeJieHa caeayromas KiaccupuKaIys MOMEIICHUH:

Cyxue nomenieHus1 — MOMEIICHUS, B KOTOPbIX OTHOCUTEIbHAS BJIIAXKHOCTh HE
npesbimaeT 60 % npu 20° C. Cyxue noMeneHus Ha3blBatoTC HOPMAJIbHBIMU, €CJIH
B HUX OTCYTCTBYIOT YCJIOBHS, XapaKTEpPHBIC JJIsi TOMEIIECHUMN KapKUX, MbUIbLHBIX, C
XUMUYECKU aKTUBHOU CPEAOMN WJIA B3PBIBOOITACHBIX.

BaaxkHble moMelleHHsI — TIOMEIICHHS, B KOTOPHIX TMaphl  WIA
KOHJICHCUPYIOIAsACS Bjara BBLACISAIOTCS JIUIIb BPEMEHHO M B HEOOJBIIUX
KOJIMYECTBAaX, OTHOCHUTENbHAS BIAXHOCTh B KOTOPBIX HE mpeBbImacT 75 % mpu
20°C.

Chbipble oMenieHnsi — MOMEIICHUS, B KOTOPhIX OTHOCHUTEIIbHASI BIAXKHOCTh
JIUTENbHO npeBbiaet 75 % npu 20°C.

Oco00 chbIpble MOMeLIEHUSI — IOMEIICHHS, B KOTOPBIX OTHOCHUTEIIbHAs
BIAXKHOCTh Bo3ayxa 0im3ka K 100 % npu 20°C (1OTONOK, CTEHBI, MO U IPEAMETHI,
HAXOJISIIUECS B TOMEIICHUH, TIOKPHITHI BJIarom).

/Kapkue nmomemeHusi — TOMEIIEHUS, B KOTOPBIX TeMIlepaTypa JIUTEIbHO
npesbimaet 30°C.
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Puc.2.1. Knaccudukanus cereil 1o KOHCTPYKTHUBHBIM MIPU3HAKAM
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[IbuIbHBIE NOMelIeHUusi — TOMEUICHUS, B KOTOPBIX IO YCIIOBUSIM
MIPOU3BOJICTBA BBIACISICTCS TEXHOJIOTMYECKas MbUIb B TAKOM KOJIMYECTBE, YTO OHA
MOXET OcelaTh Ha IMPOBOJAX, MPOHUKATh BHYTPb MAIlMH, alnmnaparoB W T.II.
[Ib11bHBIE TOMEIIECHUS TOAPA3JCIAIOTCA Ha TMOMENIEHUS C MPOBOJAIIECH U
HEMPOBOAAIIEN NTBUIBIO.

IToMelieHUs1 ¢ XUMHUYECKH AKTUBHOM CPeloil — IOMEIICHUS, B KOTOPBIX I10
YCJIOBUSIX MPOU3BOJCTBA MOCTOSIHHO WM JJIUTEJIBHO COJEPXKATCA Mapbl WU
o0pa3yloTcsi OTJIOKEHMS, JEWCTBYIOLIME pa3pyllalolle Ha U30JISUUI0 U
TOKOBEAYIIME YaCTH JIEKTPOOOOPYIOBAHHUS.

B3pbiBoonacHble MOMeENIeHUsA — MOMEIICHUS (MU Hapy)XKHbIE YCTAaHOBKH), B
KOTOPBIX TI0 YCJIOBHSIM TEXHOJOTUYECKOr0 TMpoIecca MOTYT 00pa3oBaThCs
B3PBIBOOIIACHBIE CMECHU: TOPIOYUX I'a30B UJIM MAPOB C BO3AYXOM HIIA KUCIOPOAOM U
C JPYTMMH Ta3aMH-OKHUCIUTENISIMUA (C XJIOPOM); TOPIOYMX TbUICH WM BOJIOKOH C
BO3[yXOM IIPH MEPEXOJE UX BO B3BELIEHHOE COCTOSIHUE.

K HeB3pbIBOONACHBIM OTHOCSITCSA TOMEIIECHUS U Hapy>KHbIE YCTAaHOBKH, B
KOTOPBIX CXKHUTAETCsl TBEPAOE, JKUJKOE WU Ta3000pa3HOE TOIIUBO (IEYHbIE
OTJICJICHUSI  Ta30I€HEPATOPHBIX  CTAHILMM, Ta30Bble KOTEJIbHBIE W  Jp.),
TEXHOJOTUYECKUM MPOLIeCC KOTOPBIX CBSA3aH C MPUMEHEHUEM OTKPBITOIO OTHS WM
pacKaJieHHbIX 4acTell (OTKPBIBAIOIIMECS AJIEKTPUYECKUE W JpYrue Medu), Jbo
Hapy)KHbIC T[MOBEPXHOCTH HMEIOT TEMIIepaTypbl HarpeBa, MPEBHIIIAIOIINE
TEMIIEPATYPY CAMOBOCIUIAMEHEHHS TTAPOB U T'a30B B OKPYXKAIOIIEH Cpelie.

B3pbiBoOmacHOCTh NMOMEIIEHUM ONpeAesieTcs] MPUHATON Kiaccupukanuen —
kiaccel B-1, B-la, B-16, B-Ir, B-11, B-lla.

K kmaccy B-l oTHOcAT momereHus, B KOTOPBIX B OOJIBIIIOM KOJWYECTBE
BBIICIISIIOTCSL  TOpIOYME  ra3bl WM Mapbl, 0OJIaJarolue  CBOMCTBaMH,
CHOCOOCTBYIOIIMMHU OOpa30BAHUIO € BO3AYXOM WM JPYTUMH OKHUCIUTEISIMU
B3PBIBOOIMACHBIX CMECE TPU HOPMAJIbHBIX HEIJIUTEIBHBIX PEKUMax padOTHI.
Hanpumep, mpu 3arpy3ke WM pasrpy3ke TEXHOJOTMUECKHX allllaparoB, MpHU
NepeIMBAHUH JIETKOBOCIUIAMEHSIOIIMXCS ¥ TOPIOYUX KUIKOCTEH.

K knaccy B-la oTHocAT momemnieHus, B  KOTOPBIX  OTCYTCTBYIOT
B3pPBIBOOIMACHBIE CMECH TOPIOYMX IMAPOB WU Ta30B C BO3IAYXOM WM JAPYTUMH
OKUCIUTEISIMUA, HO HAJIIMYUE UX BO3MOXKHO TOJBKO B PE3ylbTaTe aBapuil WIH
HEHCIPAaBHOCTEN

K knaccy B-16 oTHOCST Te e moMeleHus, 4yTo 1 K kiaccy B-la, Ho umeromiue
CJICTYIOIINE OCOOCHHOCTH:
® TOpIOYME ra3bl 00Ja1aI0T BHICOKUM HIKHHUM TpeniesioM B3pbiBaemoctu (15 % u

Oojnee) W pE3KUM 3amaxoM MpHU MPEACTbHO JOMYCTUMBIX 1O CAHUTAPHBIM
HOpMaM KOHIIEHTpalusix (MalluHHBIE 3allbl aMMHAYHBIX KOMIIPECCOPHBIX H
XOJIOJIUILHBIX a0COPOIMOHHBIX YCTAaHOBOK);

e 00pa3oBaHME B aBAPUHHBIX CIIy4yasx B IMOMEIICHUSX OOIIEH B3pPHIBOOMACHOM
KOHUEHTPALMK IO YCIOBUSIM TEXHOJOIMUECKOro Mpoliecca HUCKII0YaeTcs, a
BO3MOXKHA JIMIIIb MECTHAasl B3PbIBOOIACHAs KOHIIEHTpalus (IMOMeIIeHUs
AJIEKTPOJIN3a BOJIBI U TTIOBAPEHHOMW COJIN);
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® TOpIOYME Ta3bl U JIETKOBOCIIAMEHSIOIIMECS TOPIOYHE >KUIKOCTH HMEKTCA B
NOMEUICHUSX B  HEOONBIIMX  KOJMYECTBAX, HE CO3JAIOIUX  OOIIen
B3pBIBOONACHOM KOHLEHTpalMud, M padoTa C HUMHU HOPOU3BOAUTCA 0e€3
MPUMEHEHUsI  OTKPBITOIO  IUIAMEHHW. OTU  TOMENIEHUS OTHOCATCA K
HEB3PbIBOOMACHBIMH, €CJIM PadOTa B HUX BBINOJHIETCS B BBITS)KHBIX IIKadax
WM TOJ] BBITSDKHBIMH 30HTAMH.

K knaccy B-Ir oTHOCAT HapyXHbIe YCTaHOBKH, COJIEpKaIl€ B3PbIBOONACHBIE
raspl, mappl, TOPIOYME WU JETKOBOCILIAMEHSIOIINECS >KUIKOCTH (ra3rojibIepsl,
€MKOCTH, CIMBHO-HAJIMBHBIE J3CTaKaAbl U T.J.), TJAE€ B3PHIBOONACHBIE CMECH
BO3MOXXHBI TOJIBKO B PE3yJIbTaTe€ aBapuy WJIM HEUCHpPaBHOCTH. J[JI1 HapyX HBIX
YCTAHOBOK B3PBIBOONACHBIMU CUYMTAIOTCA 30HBL 10 20 M 1O TOPU3OHTaIU U
BEPTHUKAJIM OT 3CTAKaJl C OTKPHITHIM CJIMBOM M HAJIMBOM JIETKOBOCIIIAMEHSIOLIUXCS
XKUJKOCTEH; 10 3 M IO TOPU30HTAINA U BEPTUKAIU OT B3PHIBOOIACHOIO 3aKPBITOTO
TEXHOJIOTUYECKOT0 O0OpYIOBaHMSI U 5 M IO BEPTHKAIA U TOPU3OHTAIN OT
JBIXaTENbHBIX U NPEJOXPAHUTENBHBIX KIIAMAHOB — JUISI OCTAJIBHBIX YCTAHOBOK.
HapyxHble OTKpBITBIE 3CTakagbl C TPYOONMPOBOAAMH MJisi TOPIOYUX Ta30B U
JIETKOBOCIIJIAMEHSIOIIMX CS )KUJKOCTEN OTHOCAT K HEB3PBIBOOIIACHBIM.

K xnaccy B-ll oTHOCAT momenieHus, B KOTOPBIX BBIACIAIOTCS MEPEXOISALINE
BO B3BEILIEHHOE COCTOSIHUE FOPIOYHUE MBLIb UM BOJIOKHA, CIIOCOOHBIE 00pa30BaTh C
BO3JyXOM W JIPYTMMH OKHCIMUTEISIMU B3PBIBOONACHBIE CMECH IPU HEIIUTEIBHBIX
pexuMax paboThI (3arpy3Ka U pasrpy3Ka TEXHOJOTHYECKHX alllapaToB).

K knaccy B-lla otHocaT momemenus knacca B-ll, B xoTopbix omnachHbie
COCTOSIHUSI HE MMEIOT MECTa, a BO3MOXXHBI TOJBKO B PE3YJIbTaTe aBapuil WIU
HEHCIIPABHOCTEM.

IloxkapoonacHble moMemieHMsl —  TOMEUIEHUS, B  KOTOPBIX MO
TEXHOJIOTUYECKOMY IIPOLIECCY BBIAEISIFOTCS, IPUMEHSIOTCS WU XPAHATCS TOPIOYME
BeniecTBa. [lojkapoomnacHOCTh onpeaenseTcss NPUHATON KiaacCu(pUKaIuel — KJIacChl
[1-1, TT-11, TI-11a, TI-11I.

K xnaccy II-l oTHOCAT momenieHys, B KOTOPbIX MPUMEHSIOTCS WM XPaHATCS
TOPIOYHE KUJKOCTU C TeMIeparypoil BeobllKu Bbhiiie 45 °C (Hanpumep, CKIIab
MUHEpPaJIbHBIX MACEJ, YCTAHOBKH I10 pEreHepalii MUHEPAJIbHBIX Macenl U T.I1.).

K knaccy II-ll oTHOCAT nomelieHus, B KOTOPbIX BBIAEISIOTCS TOPIOYNE IbLIb
WIM BOJIOKHA, IEPEXOAIINE BO B3BEIIEHHOE COCTOsSHUE. BO3HMKaromas mpu 3ToM
OIIACHOCTh OrpaHMYEeHa MOXKapoM (HO HE B3PbIBOM) H3-3a (PU3MUECKHX CBOMCTB
IIBUIA WJIM BOJIOKOH WJIM M3-3a TOTO, YTO COJEpKaHUE MX B BO3IYXE IO YCIOBHIM
JKCIUTyaTallUd HE JOCTHIaeT B3PbIBOONACHBIX KOHUEHTpaUuid (Hampumep,
JIEpEeBOOOAEIIOUHBIE 11€Xa, MaJIO3albUICHHbIE TOMEUICHHSI MEJIBHULL U 3JIEBATOPOB).

K kmaccy II-lla oTHOCAT TpPOM3BOJICTBEHHBIE W CKJIAACKHWE IOMEIICHHUS,
COJIEpIKalllMe TBEP/bIE WJIM BOJIOKHUCTHIE TOPIOYME BEILECTBA, IIPUYEM MPU3HAKH,
nepeuncierHsie B [1-11, orcyrcTByoT.

K xnaccy I1-11l oTHOCAT HapyXHbIE€ YCTAHOBKH, B KOTOPBIX TPUMEHSIOTCS WU
XPaHATCS TOPIOYHME KUIAKOCTH C TEMIIEpaTypod BCHOBIMKK IapoB Bbiue 45°C
(HanmpuMep, OTKPBIThIE CKJIaJbl MUHEPAIbHBIX Macei), a TaKKe TBEPJbIE TOPIOYNE
BEIIEeCTBA (HaIpUMep, OTKPBITHIE CKJIaAbI yIiis, Topda, IPEeBECUHBI).
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C ToukM 3pEeHHMS TOPAXKEHHS DJIEKTPUUYECKUM TOKOM  IIOMEIICHHS
MOJIPA3ICISIOTCS Ha MOMEIICHHUS C TOBBIIICHHON OMAaCHOCTBHIO, 0CO00 OMacHbIe U
NOMEIIEHHS 0€3 MOBBIILIEHHOW OMACHOCTH.

ITomemieHusi ¢ MOBBIIIEHHONH ONMACHOCTBI0 XapaKTEPU3YIOTCS HAIWYHEM B
HUX OJTHOTO M3 CIEAYIOIMX YCIOBUMN, CO3JAIOIIMNX MOBBIIICHHYIO ONAaCHOCTD:

— CBIPOCTH WJIM MPOBOJSAIIEH MBUIN;

— TOKOIPOBOSIIUX TOJOB (METAUIMYECKUX, 3EMIISIHBIX, JKEI€300€TOHHBIX,
KUPIUYHBIX U T.I1.)

— BBICOKOM TEMIIEPATYPBIL;

— BO3MOXHOCTH OJIHOBPEMEHHOIO NPUKOCHOBEHHUS 4YEJIOBEKAa K HMMEIOIIUM
COCIMHEHUE C 3€MJIEH METaUIOKOHCTPYKIMSAM 3JaHUH, TEXHOJIOTHYECKUM
anmaparaM, MEXaHU3MaM W T.M., C OAHOW CTOPOHBI, U K METaUIMYECKUM
KOpITycaM 3JIEKTpOo0OOpYA0BaHUS — C IPYTOH.

Oco00 onacHble NOMENIEHUS] XAPAKTEPHU3YIOTCS HAIMYUEM OJHOIO W3
CIIEAYIOIIUX YCIOBUH, CO3AIONINX 0COOYIO OMAaCHOCTb:

— 0co00i1 ChIpOCTH;

— XMMHWYECKH aKTUBHOU CpPEJIbI;

— OJIHOBPEMEHHOTO HAJIMYHsI IBYX WM 00Jiee YCIOBUN MOBBIIICHHOW OMACHOCTH.

IHomemenusi 0e3 NOBBIMIEHHON OMACHOCTHM — IIOMEIICHHS, B KOTOPBIX
OTCYTCTBYIOT YCJIOBHS, CO3JAIOIIHE «IOBBIIIEHHYIO OIACHOCTE» M «OCO0YIO
OITACHOCTBY.

PekoMenganuu 1o BbIOOpY HANpSHKEHUS PaCHpelelMTENIbHBIX — CeTe
npuBeeHbI B Ta0uIe 2.1.

Tabmuua 2.1.
Bb100p HanpsizKeHUs1 pacnpeaeJuTebHbIX ceTel

HomunanbHOE

IIpumeHnenue
HaIlpsDKeHHE ceTH, B

Hanpsaocenue eviwe 1000 B

Ha npoMbIlIIeHHbIX MPeANPUATASIX TPH HATUIUH
3HAYUTENIBHOrO YU CIIa 3JIEKTPOIPUEMHUKOB Ha 6 KB, mpu

6000 IIEKTPOCHA0KEHUH MEPEIBUKHBIX CTPOUTEIIBHBIX MAIIMH
(9KCKaBaTOPOB, 36MCHAPSIOB).
B roponax u cenpCkux paiioHax, Ha IIPOMBIIUIEHHBIX
10 000 HNPEANPUATUSIX IPU OTCYTCTBUM OOJIBIIOTO YKCiIa

QJICKTPOIIPUECMHHUKOB, KOTOPBIC MOI'YT ITUTATHCA
HCTIOCPCACTBCHHO OT CCTU 6 xB.
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OKOH4YaHue Tadi. 2.1

Hanpsaocenue 0o 1000 B

B yronpHoii, ropHOpPYIHOM, XMMHUECKOH U HeTAHOI
MPOMBIIIICHHOCTH. JlonyckaeTcs 6€3 orpaHrYeHHUs IS BCEeX
oTpaciieid MPOMBIIIJIEHHOCTH B CIy4ae 3KOHOMUYECKOU
11e71eco00pa3HOCTH.
B ropoickux anekTpoceTax, 11 MTUTaHUS CUIIOBBIX U
OCBETUTENIHHBIX AJICKTPOIPUEMHUKOB ITPOMBIIIIIIEHHBIX
HOPEANPUATUI 10 YETHIPEXIIPOBOAHOM CHCTEME OT OOIINX
TpaHchOPMATOPOB.
Jl71st ceT 1 pEMOHTHOT'O OCBEIIICHHUS B IOMEIIEHUSX
MOBBIIIICHHON OMAaCHOCTH.
Jl71st ceTr MECTHOTO M PEMOHTHOT'O OCBEIIIEHUS B KOTEIbHBIX
U IPYTUX, 0CO00 OMacCHBIX MOMEIIECHUSX.
12, 24, 36, 48, Jlnst muTaHus nenei ynpaBieHus, CATHAIN3AUN 1

60, 110, 220 ABTOMATH3aIlMH TEXHOJIOTMYECKUX MPOIIECCOB.

660

380/220

36
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2.2. AneKmpornpo8ooKu

DJEKTPONPOBOAKONM HA3bIBAETCS COBOKYIHOCTH TMPOBOIOB M Kabened c
OTHOCSILIMMHUCA K  HUM  KpEIUICHHEM,  MOJACPKUBAIOIIMMH,  3allUTHBIMU
KOHCTPYKIISIMM M JCTAIMU. OJTO  ONPENEIEHUE  PaCIpOCTPAHAETCS  Ha
AIIEKTPOITPOBOJIKM CHJIOBBIX, OCBETUTENBHBIX M BTOPUYHBIX LIENEH HAMPSIKEHUEM [0
1000 B mepeMeHHOro M TMOCTOSIHHOTO TOKA, BBINOJIHEHHBIX BHYTPH 30aHAA U
COOPYKCHHI, HAa HAPYKHBIX CTEHAX, TEPPUTOPUSX IPEANPUATUN U YUPEKICHUM,
MUKPOPaiilOHOB M  JIBOPOB, Ha CTPOMTEIBHBIX IUIOMIAAKaX C IPUMEHEHUEM
M30JIMPOBAHHBIX TPOBOIOB BCEX CEUYEHWM, a TaKKe HEOPOHUPOBAHHBIX CHIIOBBIX
Kabenel ¢ Pe3VHOBOM WM TUIACTMACCOBOW M3OJIIIMEH B METAJLIMYECKOM, PE3UHOBOM
WM TUTACTMACCOBOH OOOJOYKE C CedeHreM (asHbIX K 10 16 MMm® (IpH CedeHHH
Goree 16 MM® — KaOeIbHBIC THHHI).

B anekTponpoBoiKax NPUMEHSIOT — 3allMIIEHHbIE M HE3al[UIICHHbIC
M30JIMPOBAaHHBIE MPOBO/A, a TAKXKE Kabemnu.

3alMIIEHHbI  NPOBOJ  HMMEET  IOBEPX  AJIEKTPUUYECKON  HU30JALUHU
METAUTMYECKYIO WA JPYryH0 000JO0UYKY, NIPEAHA3HAUEHHYIO JJIsl TEPMETU3ALNN U
3aIIATHI OT BHEIIHUX BO3JIECMCTBUI HaXOASALIEHCS BHYTPH HEE YACTH IIPOBO/IA.

Hezamumienubiii 0poBoJ, HE HMMEET TakKol O0O0O0JIOUKH, HO MOXKET HMETh
O0OMOTKY WJIM OIUIETKY MpsDKEH, KOTopasi He pacCMaTpUBAETCs KaK 3allliTa MpoBoja
OT MEXAHUYECKUX MTOBPEKICHUMN.

KabGenb — oiHa MM HECKOJBKO CKPYYEHHBIX BMECTE W30JUPOBAHHBIX KU,
3aKJIIOYEHHBIX B OOIIYI0 T€pMETUUYECKYI0 00010UKY (PE3UHOBYIO, MJIACTMACCOBYIO,
AJIFOMMHUEBYIO, CBUHIIOBYIO).

JI71st 3IEeKTpONpOBOJOK MPUMEHSIOT MPOBOJIa U KaOeIu MPEeUMYIIECTBEHHO C
AIFOMUHUEBBIMU KWIAMM 33 MCKJIOYEHUEM IIPOU3BOACTB CO B3PBIBOONACHOMN
cpenoii kareropuii B-1 u B-la, roe npumenenre npoBoJHUKOB ¢ MEAHBIMH JKUJIAMU
aBisieTca o0s3arenbHbIM. Kpome 3Toro, MeaHbpie MPOBOJHUKHU MPUMEHSIOTCS IS
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MEXaHNU3MOB, pa0OTAIOLIUX B YCIOBHSX IOCTOSIHHBIX BHOpalui, COTpsACEHUH, a
TaK)Ke JUIsl IEPEBUKHBIX 3JEKTPOYCTAHOBOK.

OCHOBHbIE TEXHMUYECKHE JIaHHbIE HamOoJee paclpOCTPAaHEHHBIX MPOBOIOB
MIpUBEJICHBI B Ta0uIe 2.2.

VYkazaHus 1o BeIOOPY MU IPUMEHEHHUIO IPOBOJOB M Kabenen JJis CUIIOBBIX U
OCBETUTEJIbHBIX CETEeH OTpakeHbl B Tabiuie 2.3, a MUHUMAIbHO JONYCTHMBIE
CEUEHHMSI M0 YCIIOBUIO MEXaHUYECKOM MTPOYHOCTH — B Tabiuue 2.4.

[Ipu mpoknagke xkabeneil ¢ aIIOMUHUEBBIMU JKUJIAMU B TPAHILESIX CEYEHUEM
JKIJT JIOJDKHO COCTABJISTH HE MEHee 6 MM”.

Ecnu npenycMoTpeHa 3JaeKTponpoBoAKa B TpyOax, TO BO BCEX CllydasiX, Ie
3TO  JIOMYCTUMO, CIEAyeT BMECTO METAUIMYECKHMX Tpy0  NPUMEHSTh
r1acTMaccoBble. MeTannnueckue TpyObl HCTIONB3YIOT BO B3PBIBOOMACHBIX 30HAX U
B CHELMAILHO 0OOCHOBAHHBIX B MPOEKTE CIy4asiX B COOTBETCTBUU C TPEOOBAHUSAMU
HOPMAaTHBHBIX JOKyMEHTOB (Tabmuna 2.5). Pa3mepsl TpyO, mpuMeHseMbIX s
AJIEKTPOIIPOBOJIOK, MPHUBENEHBI ISl MOJMMEPHBIX TpyO B Tabmuue 2.6, a mis
CTaJIbHBIX — B Tabyuue 2.7.

Tabmuua 2.2.
OCHOBHbIe TCXHNYECCKUEC JAHHBIC
HanboJ1ee paclpoCTPaAHEHHBIX MPOBO/0B
Harpsi- Komm- ITnomans
Mapka XapakTepucTuka 4eCTBO CEUCHHUS
)xenue, B 2
KU JKWJIBL, MM
Ilposooda ¢ arntoMUuHUEBLIMU HCULAMU
ATIP YCTaHOBquLn:I, C PE3MHOBOW U30JIALIHEH 660 1 2.5-240
B MIPONUTAHHOW OTLJIETKE
AIIB C noNMMBUHUIXJIOPUIHON U30JISIIIH Ei 660, 380 1 2,5-120
C noNMMBUHUIIXIIOPUTHON U30IISIIUEH,
AIITIB MJIOCKHM, ¢ pa3enuTeIbHbIM 500 2:3 2,56
OCHOBaHUEM
ATIIIBC To ke, HO 6e3 pa3IenTUuTEIHLHOr O 500 2:3 256
OCHOBaHHUS
C pe3uHOBOI1 U30IsAIMEH B
AITPD (daapIIOBaHHOM 000JI0UKE U3 CIIJIaBa 660 1:2:3 2,54
AMI],
. . 1 2,5-240
C pe3rHOBOM U30JIALIMEN B OIJIETKE _
XJIOITYATOOYMasKHOM TIPSKH 23 2,5-120
AIIPTO N ’ 660 4;7;10; 2.5
MPONUTAHHOW TPOTUBOTHUIOCTHIM 14
COCTaBOM, ISl IPOKJIAZKK B TPyOax 47 410
C pe3nHOBOM U30JIALIMEN, HE 1 25 6
AITH pacmpocTpaHsIoel ropenus, 6e3 500 93 2' 5 4
OIJICTKH ’ '
POJIOJDKEHHE Taou. 2.2
Mapka XapakTepuCTUKa Hanps- ‘ Konu- ‘ ITmomans ‘
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kenue, B| decTBO CCUCHUS
KT JKHJIBL, MM
VY cTaHOBOUYHBIN, C PE3MHOBOM 2 2,5-4
APT H30JISIIACH, ¢ ATIOMIHUECBBIMH JKHUJIaAMH, 660 3 4n6
C HECYIIIUM TPOCOM 4 4-35
C NOMMBUHUIXJIOPUAHON U3OJIALUEH, C . 2:3 2,54
ABT 380; 660
HECYIIIMM TPOCOM 4 2,5-16
ABTY To xe, ¢ ycuneHnasM Hecynmm TpocoMm | 380; 660 2:3 254
ABTB u To ke, uto u mpoBoa ABT u ABTY, Ho o L o
ABTBY JUIsI BHYTPEHHEN TPOKJIAIKH
ATIPB C pe3nHOBO# H30IIAIMEH B 000I0UKE U3 660 1 256
MOJTMBUHILTXIJIOPUIHOTO TUIACTHUKA
ATIPU C pe3unoBoit 3OILALMEH, obnaiaromeit 660 1 2.5-120
3aIMTHBIMUA CBOHCTBAMH
ATTPH C PE3MHOBOH M3OJLLMEN B HETOpIoe 660 1 2.5-120
PE3MHOBOI 000JI0UKE
IInockuii ¢ pe3snHOBOM U30JIALMEN, HE
ATIITP PacIpOCTPaHSIONIEH TOPEHHs, C 660 2;4 2,5-10
pa3aenuTeIbHbBIM OCHOBAaHHEM
Ilposooa ¢ meOHbIMU dHcuramMu
o |omeeiemisonens | w0 |1 | ors o
P P 3000 1 1,5-185
COCTaBOM
I1PT To ke, HO ¢ THOKOH KHUJIOH 660 1 0,75-240
I1B-1 C NOTUMBUHUIXJIOPUIHON U3OJISAIINEH 660; 380 1 0,5-95
[1B-2 To ke, HO ¢ TMOKOH KHUJI0M 660; 380 1 0,5-95
TP C pe3uHOBOM u3onALHCH B 380 5 0.75-6
HEMPOMUTAHHON OTUIETKE
B C NONMBUHWIXJIOPUTHON U30JISIUEH, C 500 2:3 0.75-4
pa3aeIuTEeIbHBIMA OCHOBAHHEM
ITBC To e, HO 6€3 pa3IenTUuTEIHLHOr O 500 2:3 0.75-4
OCHOBaHUS
IIPJT C pe31/1H01301/1 HM30JISIMEN, B onnevnce, 660 1 0.75-6
TIOKPBITOM JIAKOM, OJTHOKUJIbHBIN
TIPTJ1 To ke, HO ¢ THOKOI KUJIOH 660 1 0,75-70
1 2,5-120
2u3 | 0,75-120
i 5 2ui3c _
KPIIT KaGensb ¢ PESMHOBOH H3OIUILMCH, 660 ) 0,75-120
HIEPEHOCHBIH, B PE3NHOBOM 000/10UKe 3a3CMJAA
IOLLEN
SKUIJION
OKOH4YaHue Taom. 2.2
Harpsi- Kosu- [Tmomans
Mapka XapakTepucTUKa YeCTBO CEUYEHHUS
xenwne, B 2
KT KHITBI, MM
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1,2;3 1-95
4,6;7,;
] ) 8:10 4-10
IIPII C pe3nHOBOI M30IAIUEH, B OIJICTKE U3 660 45 6
CTaJIbHBIX ITPOBOJIOK 7:8: Los
10; 14; -
19; 24; 30
1;2;3 1-95
4,6;7,
10 4-10
ITPPIT To e, HO B pe3UHOBOM 000I0YKE 660 4;5; 6;
7; 8;
10; 14; 1-25
19; 24; 30
C pe3uHOBOI H30IAIUEH, B
I1P® (banbpIIoBaHHOM 000JI0UKE U3 CIIIaBa 660 1:2:3 1-4
AMI]
ITIPDJI To *xe, HO B TATYHHOU 000JI0YKe 660 1:2:3 1-4
. . 1 1-240
C pe3uHOBO# H30MIAIUEH, B 23 1-120
IPTO xnonan06y1\§a>KH0H OIJIETKE, 660 4:7:10; 1.512.5
MPOMUTAHHOMN MPOTUBOTHUJIOCTHBIM 14
COCTaBOM, ISl IPOKJIAJKU B TpyOax 4u 4-10
[IPB C pe3uHOBOM I/ISOJDII_II{CI/I B 660 1 1-6
MOJMBUHUIXJIOPUIHOM 00010UKe
IIPI'B To ke, HO ¢ THOKOI JKHJIOK 660 1 1-6
C pe3nHOBO# H30AIMei B 00010UKe U3
ITPB/] MOJMBUHUIXJIOPUIHOTO MJIACTHKATA, 380 2 1-6
JIBYX’KUJIbHBII, CKDYYEHHBIN
IPH C pe3uHOBOI n3OIALHeH, o0Jramaromeit 660 1 0,75-120
3aIIUTHBIMK CBOHCTBAMHU
IIPTHU Taxwue xe, kak IIPH, HO ¢ THOKOH >KUITOM 660 1 0,75-120
IPH C PE3HHOBOH H30MALKEH B HEropioted 660 1 1,5-120
PE3MHOBOI 000JI0UKE
I[IPTH Taxwue xe, kak [IPH, HO ¢ riOKo# sxuI0i 660 1 1,5-120

Ilpumeuanue. Ctannaptaoiii psig ceuenuit mposogos: 0,35; 0,5; 0,75; 1; 1,2; 1,5; 2; 2,5; 3; 4;
5; 6; 8; 10; 16; 25; 35; 50; 70; 95; 120; 150; 185; 240 MM2. Jns kakIoil MapkKu MPOBOJOB
— TOJIBKO IS

YCTaHOBJIEHa onpeAencHHas wmkaina cedeHud. Ceuenus 0,35; 0,5 u 0,75 mm

MCIHBIX KHJI.

2
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Yka3zanusi 1o BbIOOPY ¥ IPUMEHEHHMIO NIPOBOAOB U KadeseH ISl CHIIOBBIX M OCBETUTEJIBLHBIX ceTeil [§]

Tabmuua 2.3

XapakTepuCTUKA TOMEIIEHUI U 30H 10 YCIOBHUAM CPEJIbI

S
E{ = ’§ T[oskapoonacHble B3phIBoONacHbIE g
=a) == m g
o Q 0]
=3 Criocob Mapka s ) 4 E o | o =
o MPOKJIaJIKU =5 | 2 L Z | =5 & = 5
e IPOBOJIOB U TpOBOMOB M| &= ; 2| °olg® 3| & >
> N kabemedrk |Z8| 8| 2| 8|0 E|l & | == | &= ||| |l=|=2|x=]| &
= kabenei oo B O | Q|20 2| B | & T T A T T T = . 2
S = O |2 >
= & = a,
m ~ = <
O &) T
1 2 3 4 5|6 |7 |89 1011|1213 |14 |15 |16 |17 18|19 | 20| 21
Henocpencrtsenno |AITPH, [TPH + + +
no noBepxHoctu  |AIIB, I1B1 + + + + +
;:é( cten, notonkos u  |AITPU, [TPU + |+ +
= Ha CTPYHax, AIIIIB, II1B + + + +
5 E JIeHTax, moiaocax |AIIP®, IIP® + + + + + + +
= £ |Ilo moepxuoctn |AIIIIB, II1B + |+ |+ +
= g crel, notonkos,  |AIIPU, TTPU + | 4+
é I |HOKpHITEIX cyxoi  |AIIB, 1IBI + + |+ ]+
N 2
g ; HJIA MOKpPOU } ITP11, ITPB/I +
O 3 |WTyKaTypKO# Ha
o § POJIMKAX M KIIMIAX
= S |Hawsonstopax  |ATIPU,TIPU | + | + + ]+ ]+
g5 AIIB, I1B1 + o+ |+ |+ |+ o+ |4
& |Hanorkaxus AIIB, TIB1 + |+ [+ |+ PR I I I O R e +
S Kopobax ¢ AITPH, TTPH + |+ |+ |+ N N N +
OTKPBIBAEMBIMHU AITPO, [TPO + + + +
KPBIIIIKaMU
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1 2 3 4 | 516 |7 10 (11|12 | 13| 14| 15|16 |17 | 18 |19 |20 | 21
B anexrpo- AIIB, IIB1 +

S |TEeXHUYECKUX AIITIBC, +

E IJIMHTYCax ITIBC +

5 AITPU, TIPML |+

S ATIPH, TTPH

Q

; B Bunumnnacroseix |AIIB, I1B1 + +

E TpyOax AIIIBC, + +

§ [I1BC + +

& AITPH, TTPH

ht ATIPTO,

=l MIPTO

>

& |B cranbHbIX ATIPTO, + |+ | + | + + [+ AA ++]+ +

= |rpy6ax ° [IPTO + |+ |+ |+ N e T I T IR iy

z AIIB, I1B1 T R

% AIIIBC, + + + + + + + + + +

g TIBC

5 AITPH, TTPH

:: Ha tpocax ABTB, + + + + +

= ABTBY, APT,

= AIIB N

c ABTY +

S ABT + + | + | + + +

AIIPH, TTPH
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pogoJKeHne Ta0I. 2.3

1]
1 2 3 4 5 6 9 11011 |12 | 13|14 | 15|16 | 17|18 | 19| 20| 21
Henocpencreenno |AIIP®, [IPO + + + +
no nosepxnocty  |AIIPH, [TPH + + + +
creH, notonkoB i |AIIIIP, ITTIP +8 | 48
Ha CTpYHax, JICHTax
< |1 momocax
= |C noakmnankoii mox |AIIB, [IB1 + + | + +
g npoBoza Hecropa- |AIIIIB, T1T1B + + + +
g |embix MaTepuanos |AITPH, ITPU + + +
% Ha pommkax u AITPH, TTPU + +
¥ |KIdmax AIIB, IIB1 + + |+t
. TP, TIPBJT | +
;E) Ha u3onaropax AITPU, ITPU + | + +
2 AIIB, TIB1 + + | + +
£ |Hanotkax u B AIIB, [1B1, + |+ | + + ]+ +
2 |kopobax ¢ ATIPH, I[TPH
= |OTKpBIBAIOIIUMHUCS
% KPBIIIIKaMHU
2 |B cranbHbIX ATIPTO, + |+ |+ + |+ [+ ]+ |+ ]+ +
% Tpy6ax ° [IPTO + | + | + + |+ |+ |+ |+ |+
5 AIIB, I1B1 + + | + + | +
8 ATITIBC, + + | + + |+ |+ |+ |+ |+ +
< IIBC
2 AITPH, ITPH
2 |Ha Tpocax ABTB, AIIB, + + + + +
© TIB1, ATIPH,
[1PH
ABTBY + + | + + | + +
ABT + + | + + | +
ABTY +
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ponoJKeHnE Ta0I. 2.3

1 2 3 4 5 6 7 10111 |12 13|14 15|16 |17 |18 |19 | 20| 21
Henocpencreenno |AIIB, I1BI, + + + + +
B BuHUILTACTOBEIX |AIIPTO,
Tpybax 1o ITPTO + |+ |+ +
IMOBEPXHOCTAM AIIIBC, + + + +
creH u motoakoR  |[ITIBC
AITPH, TTPH
% B mommstunenosrix |AIIB, I1B1 + + + + +
= TpyOax, AIIIBC, + + | +
s s |3AMOHOJIMYEHHBIX B [TIBC + + + +
g = |6oposgax u T.11., B |AITPH, ITPH +
S é crutomHoM cioe  |ATIPTO,
= % [Hecropaembix ITIPTO
& Q' |marepuanos’!
: € |B cranbHbIx ATIPTO, + |+ |+ | + + [ A A+ ]+ +
Z I [wybaxurayxux [IPTO + |+ 4 + AT
& & |CTalbHBIX kopobax |AlIIB, I1B1 + + | +
§ £ |menocpenctBenno |AIITIBC, + + |+ |+ + |+ |+ |+ |+
3 g [IBC
i 2 AITPH, TTPH
E £ B kanamax AIIIIBC, + + + +
‘é HECT OpPaeMBbIX [IIBC + + +
é CTPOUTEIBHBIX AIIB, I1B1
O KOHCTPYKLUI
(CTeHOBBIX
TaHeJeH,
MePEropoIoK,
CILTOIIHBIX
MaHeJew,
nepexperTrii)'
1]
1 2 3 4 5 6 7 10 |11 |12 | 13|14 | 15|16 |17 |18 |19 | 20| 21
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CKpBITO 110 HECTOPAeMbIM U TPYIHOCTOPAEMBIM

KOHCTPYKIOHUAM U ITOBEPXHOCTAM

Ilo crenawm,
Meperopojikam u
MEPEKPBITUSIM * B
CYXOM WJIM MOKpOI
mTykaTypke'?,
oBepx
HECTOPAaEMBIX IIJIUT
MIEPEKPBITUHN TO]T
YHUCTBHIM I10JIOM, B
npenenax yepaaka
WJIM KPOBJIM MTOBEPX
sraxa', B
6opo3nax
KeNe300€TOHHBIX U
KpYMHOMaHEeJIbHbIX
T

AIIIBC,
ITIBC

OKOHYaHue Tadi. 2.3

< B BununnacroBeix |AIIB, I1BI, +
3 Tpy0ax c AIIPTO,
§ = noaknaakou nog  |IIPTO +
S & |TpyOs AIIIBC,
S £ |HecropaeMbIx IIIBC
= § matepuanos™ ¢ AITPH, ITPH
g T |mocienyrommm
é ¥ |3amTykaTypuBaHue
O M
1 2 3 10 |11 |12 | 13 | 14| 15|16 |17 | 18 |19 | 20 | 21
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B cranpHBIX AIIPTO, + + + +
TpyOax u rmy6okux [[IPTO + + | + +
= cranbHbIX Kopobax (AIIB, IIB1 + + + +
= HenocpeactsenHo |AIIIIBC, + + + +
0 2
S & [IBC
e g AITPH, TTPH
o X
= % IIo crenawm, AIITIBC, + + + +
é’ Z neper??onKaMB [TIBC
2 ¥ |cyxoit ' nnm
S MOKpoﬁ18
MTYKaTypKe
Henocpenctsenno |ABBI', BBI, + + + +
= o nosepxHoctam |ABPI', BPT"
s E cren i motonkos, |AHPL, HPI + |+ +
§ = |Ha JOTKax U B
g 5 6
g8 Kopobax ¢
e O |OTKPBITBAIOIIIH-
§ S |MHCs KpbILIKAMH
2z
o & |Ha tpocax ABBT, BBT, + |+ | 4+ +
38 ABPT, BPT
g s AHP[,HPT | + | + +
O [&]
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llosicnenus k maon. 2.3

! Ha posmkax jutst CHIPBIX MECT.
2 B JKHIIBIX M OOIIECTBEHHBIX 3aHMSX [IPH PEKOHCTPYKIHH.
¥ TonbKo B KOPOOAX C OTKPHIBAEMBIMH KPBILIKAMH.
* Tomsko TTPTO.
> Tonsko IIB1.
®TIPTO B Tex ciyuasix, KOraa TpeGyercs NPUMEHEHHE TPOBOIOB ¢ MEIHBIMH KHIAMH.
"TIB1 B Tex ciydasix, KOr/a TpeOyeTcst pUMEHEHHE IIPOBOIOB C MEAHBIMH JKHIIAMIL.
8 BuyTpu 31aHM# B CEMBCKOW MECTHOCTH.

3ampenaercs NMPUMEHEHHE CTAJbHBIX TPYO U CTAJIBHBIX TIIYXHX KOpPOOOB C TOJIIMHOW CTEHKH 2 MM M MEHEE B CHIPBIX U 0CO0O CHIPHIX IMOMEIICHUSIX U B
HapYy>XHBIX YCTaHOBKAX.
19 C momxmaHoit mHCTOBOrO acecTa TOMIIMHON He MEHee 3 MM, BRICTYIAIONIEro B 06¢ CTOPOHBI OT IPOBOAA WK TPyOs! Ha 10 M.
1B criommoM clioe mTyKaTypKH, anebacTpoBOro, EMEHTHOrO PACcTBOpa MK acGecTa TOMIIMHON He MeHee 10 MM.
2B 3alITYKaTypUBaeMoi 00po3Jie, B CIUIOIIHOM CJIO€ aiedacTpOBOI0 HaMeTa TOJIIMHON HE MEHEEe 5 MM MJIM IOJ CJIOEM JIMCTOBOIO acOecTa TOJIIIMHONW HE MEHEe
3 MMm.
3 Moz cmoeM MOKpO#i IITyKATyPKH TONIIMHOMN HE MEHEE 5 MM.
Y Tox cioeM meMeHTHOro M amebacTpoBOro HAMETa TONIMHOM He MeHee 10 MM.
> To e myrem 3aKaaKy (3aMOHOTMYMBAHHS) IPOBOIOB B HECTOPAEMBbIE KOHCTPYKIIHH MPH HX M3TOTOBICHHAN.
16 3amrykaTypruBaHue TPYObl OCYIIECTBISIETCS CIUIONTHBIM CJIOEM IITyKaTypKH WM ajedacTpa TONIMHON He MeHee 10 Mwm.
B crurommom cioe anebacTpoBoro (LIEMEHTHOI'0) HaMeTa TOJIMHON He MeHee 10 MM MM MeXIy ABYMS CJIOSIMHU JIMCTOBOI'O acOecTa TOJIIMHON He MeHee 3
MM.
'8 TTox coem MOKpO#i IITYKATYPKH ¢ TTOAKIAAKON IO IPOBOJ CIIOSI INCTOBOrO acOecTa TONIMHOM He MEHee 3 MM HIIH 110 HAMETY ITyKaTyPKH TOIIHHON He
MeHee 10 MM, BBICTYNIAIOIIMX C KaXX/10H CTOPOHBI ITPOBO/Ia HE MeHee yeM Ha 10 Mm.
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Tabmuua 2.4.
MuHNMAJILHO J0NYCTUMbIE CeYeHusI IPOBOI0B U KabeJieil B
JIEKTPONPOBOAKAX MO YCJIOBHIO MEXaHUYECKOM MPOYHOCTH

MunumasnsHoe
[IpoBona u kabenu CeueHHE, MM
Menb AmroMuHHI
[xyps! B 0011€e#i 060J104Ke U TPOBOJIA IJIAHTOBBIE JIJIS 075 o
NPUCOEAMHEHHSI TEPEHOCHBIX OBITOBBIX JIEKTPOIPUEMHHUKOB '
[TpoBona u kabenu MIIaHTOBbIE SISl TPUCOETUHEHUS
MEPEHOCHBIX 3JIEKTPONPUEMHUKOB B TPOMBIIIIEHHBIX 1,5 —
YCTaHOBKax
Kabenu nutaHroBsie U1l TEPEABMKHBIX 3JICKTP O PUEMHHUKOB 2,5 —
IIpoBona BHYTPHUAOMOBOM CETU
- 1715l TPYNIOBBIX JIMHUM CETH OCBELIEHUS TP OTCYTCTBUU 1 25
LITEN CENIbHBIX PO3ETOK
- JUI TPYIIOBBIX JIMHUM CETH OCBEILEHHS CO IUTETICEIbHBIMU 15 25
PO3ETKAMU U LITENCENbHbIE JIMHUU
- U1 BBOJIA B KBAPTUPHI K MOTPEOUTENSIM, paCUETHBIM 25 4
CUETYHKAM
- 7151 CTOSIKOB B >KMJIBIX 3aHUSX JUUISl HUTaHUSL KBApTUP 4 6
W3onupoBaHHbIE TPOBOJA U KaOETH MPH MPOKIAJAKE BO
B3PBIBOOMACHBIX MOMEMICHUSIX B CTaJIbHBIX TPyOax
- OCBETUTEJIBHBIE CETU 15 2,5
- CUJIOBBIE CETH 2,5 4
Tabnuua 2.5.

Oobs1acTh NPUMEHEHUS CTAJIBHBIX TPYO AJISl 3JIEKTPOYCTAHOBOK

HaumenoBanue Tpy6

O6nacTb NpUMEHEHUs

1 2
TpyOsbI cTanbHBIE a) BO B3PBIBOOMACHBIX 30HAX;
BOJIOra30IIPOBOIHbIE 0) B MOXKapOOIacHBIX 30HaX (Ha yJyacTKax BBIXOAa TPyO U3

(OOBIKHOBEHHBIE U JIETKUE)

nona, GyHmamenTos u T.m.)"

TpyOsl cTanbHBIE U
JIEKTPOCBApPHBIE
IPSIMOLIOBHbIE

a) B [10’KapOONACHBIX 30HaX BCEX KJIACCOB IIPHU CKPHITON
npokagke’;

0) B IETCKHX SICTISAX U Ca/iaX, B 03JI0POBUTEIBLHBIX JIArepsx;
B) HA Yep/AaKax MPOMBIIUICHHBIX, TPAXKIAHCKUX U HKHUITBIX
37 aHUM;

I') B )KUBOTHOBO/IYECKHUX [TOMELICHUSX;

1) B Ipeaeax CleHbl (3CTpaabl, MAHEXaA), B
KHUHOIIPOEKTOPHOM, IEPEMOTOYHOM, 3pUTENBHBIX 3a1ax
TEaTPOB, KIIYOHBIX YUPEXKJIEHUHN, CIIOPTUBHBIX YUPEXKICHUN;
€) B CHAJIbHBIX OOJILHUYHBIX KOPITYCOB;

’K) B BBIUUCIIUTEIbHBIX LEHTPAX;

3) B JOMaxX-UHTEPHATAX JJIs1 UHBAJIMJOB U MpPeCTapebIX;

OKOHYaHHE TaO0JI.
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1 2

TpyOsl cTanbHBIC U M) B CJIOXKHBIX PyHIAMEHTaX M0 000py10BAHHUE;
9JICKTPOCBApHBIC K) 32 HEMPOXOAHBIMHU MTOABECHBIMU TOTOJIKAMH U3 CTOPaEMBbIX
MNPsIMOLIOBHBIC MaTepI/IaHOBl;

J) B TOPSIUMX L1exax (JTMHENHBIX, Ky3HEUHO-IIPECCOBBIX U T.I1.),
I'Jie IPOU3BOAUTCS paboTa C TOPAYMM METAIIIOM.

! Tonmmna creHox Tpy6 JomKHa GBITH HE MEHEE 2,5 MM.
2B CHIPBIX, 0COGO CHIPHIX TTOMEIICHUSX U B HAPY/KHBIX YCTAHOBKAX TOMIMHA CTEHOK TPy
JIOJKHA OBITH HE MEHEE 2 MM.

Tabmuna 2.6
Pa3zMepbl MOIMMEPHBIX TPYO IJ1s1 JJIEKTPONPOBOITOK, MM

Hapy KHEIH THaMeTp TonmmHa creHku 111 TpyOBl TUIIA

(HOMUHAJIBHBIH ) 11 CII C T
1 2 3 4 5
U3 norusomunena HU3kou U 6bICOKOU NAOMHOCMU
10 2,0
12 2,0
16 2 2,7
20 2 3,3
25 2,0 2,7 4,2
32 2,0 2,4 3,4 5,3
40 2,0 3,0 4,3 6,7
50 2.4 3,7 54 8,3
63 3,0 4,7 6,7 10,5
75 3,6 5,6 8,0 12,5
90 4,3 6,7 9,6 15,0
U3 noaunponunena
10
12
16
20 2,0
25 2,0 2,0
32 2,0 2,0
40 2,0 2,3
50 2,0 2,8
63 2,0 3,6
75 2,4 4,3
90 2,8 51
OKOH4YaHue TadI. 2.6
1 2 3 4 | 5 |
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Bununnacmosuvie
10 1,0
12 1,0
16 1,2
20 15
25 1,5 19
32 1,8 2,4
40 1,8 2,0 3,0
50 1,8 2,4 3,7
63 19 3,0 477
75 1,8 2,2 3,6 5,6
90 1,8 2,7 4,3 6,7
I'ogppuposannvie u3 noarusmuieHa HU3K020 0AB8leHUS

16

20

25

32

40

Ilpumeuanue. J1 — nerkuit, CJI — cpennenerkuii, C — cpequuid; T — TsOKENbIN THIL.

Tabmuma 2.7
TpyOb! cTajibHBIE BOA0Ora3onpoBoIHbIe
JJIS IPOKJIAIKM NPOBOJOB M Kadeel
VYcenoBHusblii mpoxon | HapyxHblil tuametp TonmuHa CTEHKH, MM
Dy, MM Dy, MM Jlerkue OOBIKHOBEHHBIE
20 26,8 2,35 2,8
25 33,5 2,8 3,2
40 48,0 3,0 3,5
50 60,0 3,0 3,5
65 75,5 3,2 4,0
80 88,5 3,5 4,0
90 101,3 3,5 4,0
100 114,0 4,0 45

Ilpumeuanue. Criocod coenuHeHus TpyO: JIETKMX — HA HAKATHOH pe3b0e WM MaH)KETaMH,
OOBIKHOBEHHBIX — NP TOJIIMHE CTEHKU OT 2,8 10 3,5 MM Ha HAKaTHOHN pe3b0e WM MaHXKETaMu,
1pu TonmuHe cteHku 4,0 u 4,5 MM — TOJIBKO MaHKETaMH.

Huamerp TpyO BBIOMpaAIOT B 3aBUCMMOCTH OT 4YHCJIa H JUaMeTpa
MIPOKJIaIbIBAEMBIX B HUX MPOBOOB, a TAK)KE KOJIMYECTBA U3rMOOB TPYOBI Ha Tpacce
MEXIy MPOTSHKHBIMUA WIIM OTBETBUTEIILHBIMU KOpoOkamu. BHauane ompexaensiercs
rpynna cioxkaoctu (I, 1l umu |1l) mpokianku B 3aBUCUMOCTH OT JJIMHBI y4acTKa
TpyOHOM Tpacchl, uMcia W YriaoB M3ruOoB ywacTka (Ta6m.2.8). 3arem 1o
HOMorpamme (puc.2.2) ompenensercs BHYTpPEHHUM guamerp Tpyosl D B
3aBUCHMOCTH OT YHCJIa TPOBOJOB N, WX HApPYKHOro nuamerpa d H TpyIIbI
CIIO)KHOCTH TPOKJIAIKH JJIEKTPONPOBOAKU. [lsi ompeneneHus: BHYTPEHHETO
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IMaMeTpa TpyObl MpU TNPOKIaJKe B HEH MPOBOJHUKOB OJHOTO JUaMETpa
COCUHAIOT MPSIMOW JINHUEW OTMETKH Ha IIKAJIAaX, COOTBETCTBYIOIINE TUAMETPY U
YUCIy TPOKJIAJIbIBAEMBIX IPOBOJHUKOB IS 3aJaHHOW TPYIIBl  CIOXXHOCTH
npokiaaku. llepecedeHne TIpsIMOM CO  CpEeAHEW IIKAJIOW COOTBETCTBYET
TpeOyeMOMy  BHYTPEHHEMY JIUaMeTpy Tpyosl  (puc.2.2). AHaJIOrMYHBIC
HOMOTpaMMbl MUMEIOTCS WU JUIA Ciydas TMPOKJIAAKU B OJHOM TPyOe HECKOJIBKHX
MPOBOAOB PA3HBIX TUAMETPOB.

3
45
L
15
150 a0
S840
0
10
¢ B o
3
7 L el
L n 371
5 B!
4 34 34 37 35
= A
[ I I s 35 4,
HHareTHEI OPOE O8O 5 4
M Kabemedt (d, v 4 3
3 371

—
—

L e 30—

I11
BExyrperrnct guanerp  UHoIo IIpok of b
TirEEI (D, B E Tiybe (41

Puc. 2.2. Homorpamma a1 BeiOOpa nuaMerpa Tpyo
JUTSI TIPOKJIATIKK TpeX U 0oJjiee IPOBOJIOB U Kabemnei
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Tabmuma 2.8
I'pynna cJ10KHOCTH MPOKJIAJAKH MPOBOIOB JJIsl YYACTKOB TPYOHBIX
NMPOBO0K B 3aBUCHMOCTH OT MX KOHPUTYpPAUM U JJIHHBI

Makcumanbaas ajanHa
Kondurypauus yuactkoB TpyOHBIX IPOBOAOK IPU TpyOOIIPOBOAOB, M, JUIsl TPYII
Pa3IMYHBIX COYETAHUSAX YIJIOB IOBOPOTA CIIO’)KHOCTH

I I Il

[Ipsimoit yuacTok 100 75 50
IToBopOTHI:

1x90° umm 2x(120°; 135°) 75 50 30
2x90° mmm 3x(120°; 135°), mm 1x90°+2x(120°; 135°) 50 30 20
3x90° min 4x(120°; 135°), umm 1x90°+3x (120°;
135°), wmm 2x90°+2x(120°; 135°), nau 40 25 15
1x90°+4x(120°; 135°)
4x90° nmm 5x(120°; 135°), nmm 2x90°+3x (120°; 30 20 10
135°), mim 3x90°+2x(120°; 135°)

Ilpumeuanue. ITpu OonplIEM KOJIMUYECTBE MOBOPOTOB TPYOHBIX Tpacc WM OOJbIIEH
U3 JUIMHE TPAcChl pa3AeisioT Ha YaCTH NMPOTSKHBIMU KOpoOaMHu.

Jlns mpokiaikd B TpyOax IO YCJIOBUSM TIPOTSDKKA HE PEKOMEHIYeTCs
MIPUMEHATH NTPOBOAHUKHN ceueHueM Bhitie 120 MM,

[Ipn mpoknaake HECKOJBbKUX KaOeneld u Oojee YeThlpeX MPOBOAOB B OJHOU
TpyOe, JOTKe, KopoOe BHIOOp CEYEHMs] IPOBOJHHMKOB I10 YCJIOBHUSIM HarpeBa
JUTMTEIHHBIM TOKOM IIPOBOJST C YYETOM IIOMPaBOYHOrO0 Kod(dduimeHra Ha
ycnoBus NPOKIanku Ky, IIpn HOpManbHBIX yCIoBHAX (OAMH KaOemb, MPOKIAKa

Ha OTKpBITOM BO3AyXe) Ki,ox =1, B OCTalBHBIX Cllydasgx ONpeAENseTca II0
tabmuuam [TYD.

2.3. KabenbHble nMuHUU

OCHOBHBIMHM 3JIEMEHTAMH CHUJIOBBIX KaOeJell SBISIIOTCS: TOKOIPOBOISIINE
KWJIbI, U30JIALIMS], O0OOJIOUKH U 3alIUTHBIE MOKPOBbI. KpoMe OCHOBHBIX AJIEMEHTOB B
KOHCTPYKIIMIO KaOedsi MOTYyT BXOAMTH 3KpPaHbI, JKUJIbl 3alUTHOTO 3a3€MJICHUS U
3anojgHuTenu (puc.2.3).

CunoBbple Kabenu pa3nuyaroT: MO0 POAY METaUla TOKOMPOBOASIIUX JKUJI-
Ka0eau ¢ aJIOMUHHEBBIMH U MEJIHBIMU JKHIJIAMH; 110 POAY MaTEpHAIOB, KOTOPHIMH
U30JIMPYIOTCA TOKOBEIYLIUE KWIbl — KaOenu ¢ OyMa)XHOW, C IUIaCTMAacCOBOM U
PE3UHOBOM HM30JALMEH; MO POAY 3alllUThl M3OJSILUM KU KaOenel OT BIMSHUA
BHEIIHEH cCpeapl — Kabemu B METaUIMYECKOH, IMJIACTMAacCOBOM M PE3HMHOBOM
00o0J0uKe; MO CcHoco0y 3alMThl  OT MEXAHMYECKHUX  TMOBPEKICHUN  —
OpOHMPOBAaHHBIE 1 HEOPOHUPOBAHHBIE; MO KOJUYECTBY KU — OJHO-, IBYX-, TPEX-
U YETBIPEXKUIIbHBIE.
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Puc. 2.3. Ceuenust CHIOBBIX KaOeJe:

a — IBYX)KUJIbHBIE KaOellu C KPYTJIbIMHU U CErMEHTHBIMH KHUJIaMH;

6 — TPEX>KUJIbHBIE KaOelu C MOsSCHOM N30SI EN U OTeIbHBIMU 000JI0YKaMHU;

6 — YEThIPEX)KUIIbHBIE KaOeH C HYJIEBOU JKHIION KPYTJIOH, CEKTOPHON M TPEYTOJbHOM (OPMBI;

1 — TokompoBoOsIIAs KUJIA; 2 — HYJIEBasl XKIIA; 3 — HIOJSAIMS JKUJBI; 4 — 3KpaH Ha TOKOIPOBOISIIEH
KUIIE; 5 — TMOsICHAST U3OJISIMS;, 6 — 3allOHUTENb; 7 — 3KpaH Ha M30JSIIWH KHIBI; 8 — o0onouka; 9 —
Oponenokpos; 10 — HAPYKHBIN 3aIUTHBIN MTOKPOB

TpexokuiibHbIE KaOeTu HMMEIOT TOJIBKO OCHOBHBIE JKHIIBI (IJI1 Tepenayu
AIEKTPUYECKON SHEPIrUH), a YEThIPEXKWIbHBIE — TPU OCHOBHBIE U OJIHY HYJIEBYIO.
Jns xkaxaoil mMapku KaOeseil yCTaHOBJIEHA OIpe/esieHHas IIKaia cedyeHuu [6].
HyneBas xuna, Kak NpaBujiO, UMEET CEUECHUE, YMEHBIIEHHOE IO CPAaBHEHUIO C
OCHOBHBIMM XujlaMH (Ta0:1.2.9).

Tunopasmepsl cuioBbIX Kabened Hampspkenwem 10 10 kB mpuBenensl B
tabmuue 2.10.

Tabmuma 2.9
CooTHoIEeHUE CeUeHM H, MM2, OCHOBHBIX H 323eMJISIIOIIUX (HYJIEBBIX) KU
Ceuenne OCHOBHOM CeueHne )XUJIBI 3aIMTHOTO 3a3EMJICHUS, MM2, I KaOese
TOKOIPOBOSLLEN C TJIaCTMAaCCOBOM C PE3UHOBOM ¢ OymMaxHOM
JKUJIBI, MM HU30JISueH U30JISLHEH MPOMUTAHHOW M30JIAIUEN

1 — 1 —
15 1 1 —
2.5 15 15 —
4 2,5 2,5 —
6 4 4 —
10 6 6 6
16 10 10 10
25,35 16 16 16
50, 70 — 25 25
95,120 — 35 35
150, 185 — 50 50
240, 300 — 70 —

Ilpumeuanue. Y xabeneil ¢ pE3MHOBON H3OISAIMEH C QIIOMUHUEBBIMH OCHOBHBIMU

JKMJIaMH cedeHnueM 2,5 MM’ CeueHHe KUJIbI 3aIATHOTO 3a3€MIEHHUS JODKHO OBITH 2,5 MM,
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Ta6muma 2.10

Tunopasmepsl cH10BbIX Ka0esneil HanpsizkenreM 10 10 kB

Mapxa Yucno CeueHune Xuil, MM2, MIpU HaNpsHKeHuu, KB
JKHIT 0,66 1 3 6 10
1 2 3 4 5 8 7
Kabenu ¢ 6ymasicnoti nponumannou uzonayuei
AAT, ACT, CI', AAllIs, AAIlIn 1 — 10-800 | 10-625 — —
AAbnl', AAbn, AAB2,
AAB2I1IB, ACB, Cb, ACbx, Cbn,
ACB21, CB2s1, ACBx, CBH, 1 - | 10-800] 10-625 - B
ACBbmn, Cbma, ACBI', CbI'
AAITn, AAII2n, AAIIAl", ACII,
CII, ACIIn, CIln, ACII2m, CII12m7,
ACIInu, CIlnua, ACIIT, CIIT, 1 — | 50-800] 35-625 a a
AAIInlIs
AAIlIB-B, AAII2nllIB-B,
AAbn-B, ACBh-B, Cb-B, ACbi-B,
CBn-B, Chu-B, ACBm-B, 1 - | 105001 10-500 - N
ACB21-B, ACbu-B, Cb21-B
ACBI'-B, CbI'-B 1 - 10-625 - — —
ACB2nl'-B, Cb2nI'-B, AAIInl-B,
ACII-B, CII-B, ACIIx-B, CIIn-B, 240-
ACII21-B, ACII2n-B, ACILma-B, 1 - 625 - — —
CIlnua-B, ACIII-B, CIII™-B,
AAIIn-B, CII21-B
ACII2aI'-B, CIT12al"-B 1 - - - — —
AAbn, AAbn-B, ACB, Cb, ACB-B,
Cb-B, ACbn, Cbn, ACbn-B, 1 B 240- B B 3
Cbn-B, ACII2n, CI12m1, ACIIan, 800
CKn, ACKn
ACT, CI', ACB, Cb, ACbun, CBJI,
ACB21, CB21, ACbH, Chbh, 2 - 6-150 - — —
ACbma, Cbma, ACBI', CBI
ACII, CII, ACIIn, CIln, ACII2x7,
CIl2n, ACTIT, CIIT 2 - |0 - B -
ACB-B, Cb-B, ACbxa-B, Cbn-B,
ACBu-B, Cba-B, ACbim-B, 5 3 6-120 3 3 3
Cban-B, ChI'-B, ACB21-B,
CBb2n-B, ACBI'-B
ACII-B, CII-B, ACIl1-B, CIIn-B,
ACIII'-B, CIII'-B, ACII21-B, 2 — | 25-120 - — —
CII2n-B
AAT, AAlllB, AAIlIm, AAbmn,
AAB2nllls, AAB2nllIn, AAbnal,
ACIlIBs, AAB2n1, ACban, Chimn,
ACBI', CBI', ACB21, CBb21, 3 — 6-240 | 6-240 | 10-240 | 16-240

ACB2nllIs, CB2allls, ACB2nl,
CBh2al', CT', ACT', ACB, CB, ACbn,
Cbn, ACbH, Cbu

npojoikeHue Tabdm. 2.10
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CIIlIs

25-240

16-240

16-240

CllIs, CbllIB, AAIT21, AAIIAI,
AAII2nllls, AAITI2nI", ACII,
ACII, CII, CIln, ACII25, CI127,
ACIImn, CIlma, ACIIT, ACIT2al,
CIII', ACKn, CKu, CII2al”

25-240

25-240

16-240

16-240

AAIIB-B, AAII2alllBs-B,
AAbn-B, AAB2n-B, ACh-B,
Cb-B, ACba-B, Cbu-U, AAT'-B,
ACbna-B, Cbau-B, ACBI'-B,
CBI'-B, Cb21-B, AAllIn-B,
ACB21-U, Cba-B, ACbu-B

6-120

6-120

16-120

AABB, AABBI'

10-240

16-240

AAIlIB-B, AAbnl-B, ACBI'-B,
CbI'-B

185-240

AAIIn-B, AATIAl-B, ACII-B,
CII-B, ACIIn-B, CIIn-B, CITau-B,
ACILm-B, ACII21-B, CI12n-B

25-150

25-150

16-120

ACIIT-B, CIIT-B, ACTI2:T-B,
CI2:T-B

185-240

AAT, AAllIn, AAlllB, AAbI,
AAII2nllls, AAbn, AAB2n, ACT,
CT', ACB, ACbn, Cbn, ACbn, CBH,
ACbm, Cban, ACBI', CBI', ACB2i1,
Cb2n, ACIIIs, CllIs, ChllIB,
ACBI'-B, CbI'-B

10-185

AAIIn. AAIT2n, AAIIal, ACII, CII,
ACIIn, CIIs, CILt, ACImH,
CILma, ACIIT, CIII', ACII2n

16-185

AAllls, AAIT2nllIs-B, AAbn-B,
AAB21-B, ACba-B, ACbm-B,
Cbu-B, ACB21-B, Cb2n-B, ACB-B,
Cb-B, ACbn-B, Cbn-B

10-120

ACKn, CKn

25-185

AABI-B, AAIln-B, AAIInl-B,
CII-B, ACII-B, ACILm-B, CIlm-B,
ACIII-B, CIII"-B, ACII21-B,
CII2n-B, ACIIn-B, CIIu-B

16-120
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npojopkenue Tabi. 2.10

1 | 2 | 3] 4 | 5 | 8 | 7
Kabenu ¢ 6ymasicnotl uzonayuetl, nponumanHo HeCmeKanuwum cocmasom
LHAABx, ITAAB21, IIAABIIB,
HAABI, ITAATLL [TAAIT2n,
HAABAl, TAABmH,ITAATLIT,
HAAITLm, LHAAILIs,
LHAACIIIB, LICBH, [TAAILIB,
HACB, LICB, HACBI, LICBI', B 3 B i i
ITACBs, [TACBILIs, IICI1Is, 3 25-185 | 25-185
HACIIB, HCIIIIB, IICBIIIs,
HACII, HACBxn, HCbhn, HACIIT,
L CI1, OCIr, ICra, HACT I,
LCIIn, HACKn, HCKn, LIIAABBI,
HACI =
Kabenu c nnacmmaccosoit uzonayueti
1,2,3 | 1,5- | 1,5-240 - - -

BBI, IIBI', I1cBI', I1sBI', BBI'-XJI 4 50 | 1.5-185 B B B
ABBI', ATIBT, AllcBI', AITsBI, 1,2,3 | 2,5- | 2,5-240 — — —
ABBI'-XJI 4 50 | 2,5-185 — — —
ABBO611Is, BE6I1IB, ATIB6I1IB, g 450 | 6-240 6_2_ 70 — —
AllcBo6llIs, ITcb6l1IB, AITBBOIIIB 4 6-185 -
ABAIIIB, BAIlIs, ATIBAIllB, 3 450 6-240 | 6-240 | 10-240 B
[IBAILIB 4 6-185 | 6-185 —
ABBI', BBI', AIIBI, I1BI', AIlcBr,
IIcBI', AITsBI', I1BI', ABBOIIIB,
BBOI1IB, AITB6I1IR, ITEOIIB, 3 — — — 10-240 —
AllcbollIs, I1cbollIB, AITBBOIIIB,
[18BOI1IB
BBI, I1BI', TIcbI', [18BI', BBI™-XI, 5 B 15-25 B B B
AIIBI, AllcBI', AIIsBI', ABBI' 2,5-3,5

Kabenu cunosvie ons 63PblBOONACHBIX U XUMUHYECKU

AKMUBHBIX CPeo

2,5-
2 50
ABBB 34 | 25| - - -
120
5 1,5-
BEB 34 50 — - — —
1,5-95
Kabenu cunoswie cubrue
KIIBI'-XJI, KIIBI'9B-XJI 3 — - - 10-150 —
25-
1 120
KPIIT, KPITTH, KPIIT-XJI -3 075 — - — —
120

okoHuanue tadmn. 2.10
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1 2 3 4 5 8 7
0,75-
KPIII", KPIIT™-XJI 2ul 20 — — — —
KPIITH 3 1,5-10 — — — —
KPIIC, KPIIC-XJI 3 2,5-10 — — — —
KPIICH, KPIICH-XJI 3 2,5-50 — — — —
95-
KPUIK, KPIIK-XJI 3 150 - - - -
KHIBI™-XJI, KIIIBI'D-XJI 3 — — — 6-50 —
Kabenu ¢ pezunoseoti uzonayueu
CPI 1 1-240 — 1,5-500 | 2,5-500 | 240400
2u3 | 1-185 — — — —
Mapka UYpcno | CedeHne i, MM, IPH HAMPSDKEHNH, KB
KT 0,66 1 3 6 10
1|95 | 4500 | 4500 | 20400
ACPT 2 — — — —
3 2,5- B B B B
240
BPI', BPTT, HPT', BPI'-XJI 1-3 1-240 — — — —
ABPI', AHPI', ABPTT' 1 4-300 — — — —
2,5-
ABPT-XJI 2u3l 300 — — — —
240,
CPB2al’, ACPB2al 1 - - 400, 500 - -
95,240,
CPBI', ACPBI 1 — — — 400,500 —
CPB, CPHBI', BPbH, BPb, BPBI, 243 2,5- B B B B
HPB, HPEI', BPTE, BPTHI', BPTbH 185
ACPB, ACPBI', ABPb, ABPbH 2 4-240 — — — —
ABPBI', AHPb, AHPEI', ABPTD, 3 2,5- 3 B 3 3
ABPTBI', ABPTbu 240

Ipumeuanue. CTanaapTHeId psin ceyenuid kabdeneit: 0,35; 0,5; 0,75; 1; 1,2; 1,5; 2; 2,5; 3; 4; 5; 6;
8; 10; 16; 25; 35; 50; 70; 95; 120; 150; 185; 240; 300; 400; 500; 625; 800; 1000; 1200; 2000 mm?. [t
Ka)XJ0 MapKy YCTaHOBIIEHA orpeneieHHas mkaita cedenuii. Ceuenns 0,35; 0,5 u 0,75 MM® — TOJIBKO
JUIS MEIHBIX KU



Kaxnas xoHcTpykuusi kalesneil mMmeer cBoe o0O3HaueHHEe W MapKy. Mapka
Ka0eJsl COCTaBIIAETCS U3 HAdaJdbHBIX OYKB CIJIOB, ONMCHIBAIOIIUX KOHCTPYKLHIO

kabens (Tabdn.2.11).

Tabmuma 2.11

bykBeHHBbIC 0003HAYeHUSI MAPOK KaleJiel

MecTto HanmucaHus
CuMBoI 3Hauenue
B 0003HaYEHUH MapKU
A Brniepenu o6o3HaueHus Matepunan xKua — aTrOMAUHAN
He umeer
— Marepuai xui — MeAb
CHUMBOJIa
Briepenu o6o3navueHus (aist
KkaleJieil ¢ afOMAHUEBBIMU .
A O00J104Ka — ATFOMUAHUN
JKHMJIAMH IIOCJIE€ CUMBOJIA
MaTepHaa XKu)

C To xe O060104YKa — CBHHEL]

O06o0m0uKa — crajbHas
CT To xe
roppupoBaHHas

B To xe O0601049Ka — TOIMBUHUIXIIOPUT
O0o0110uKa — HAUPUT (HEroprovast

H To xe pu ( P
pe3uHa)

11 To xe O060104YKa — ITOIUATUIIEH
W3onsmust 5Ky — TeNJIOCTONKAs

P B cepeaune o603HaueHUs
pe3nHa
Wzomsamust sxxun —

B To xe
TTOJIMBUHUIXIIOPHU]T

11 To xe W3osmust k11 — DoIUATHIIECH
Wzomsamust sxxun —

Ilc To xe 1 o
camMo3aTyXal MUK MOJUITUIICH
Nzomsamust sxxun —

118 To xe 1 o
BYJIKAHU3UPOBAHHBIN MOJIUITUIICH

He umeer To e W3onauus xun — OymakHas,
CHUMBOJIa HOPMAJIbHO MPOMUTAHHAS

B B koH1e o603HaueHus yepes W3onsus xun — OymakHas,
neduc OeTHEeH O-TIPOITUTaHHAS

W3onsimus xun — OymakHas,

11 B Hauaine o0o3HaueHus MPOMUTAHHAS HECTEKAIOIEH
Maccoi Ha OCHOBE I1epe3rHa
3alUTHLII IIOKPOB — OpOHS U3

b B xoHI1e 0003HaUEHNA t . P P
CTaJIbHOU JIEHTHI
3aImuTHBINA TOKPOB — OpPOHS U3

II B koHI11e 0003HaUEHNSA IJIOCKOH CTaJIbHON OIMHKOBAaHHOU
MIPOBOJIOKH

okoHuanue tadm. 2.11
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CuMBOI

Mecto HanucaHus
B 0003HaYEHUH MapKHU

3Hauenue

K

To xe

3aIuTHBINA TOKPOB — OPOHS U3
KpYTJIOH CTaJIbHOM OLIMHKOBAHHOMN
IIPOBOJIOKH

To xe

VYka3bIBaeT Ha OTCYTCTBUE
JIKYTOBOM OILIETKH MOBEPX OpOHU

ITepen cumBonom C

XapaxTepusyer kabenu ¢
OTACJIIbHO OCBMHIIOBAHHBIMH
KHujiaMu

ITepen cumBosniom B

XapakTepusyer kabemnu ¢
OTJEJHbHO SKPAaHUPOBAHHBIMU
JKUJIAMU IO
MTOJIMBUHWIXJIOPUIHON 000JIOUKOM
KaXXJI0H JKUJIIBI

B xoH1e 0003HaYEHUS

Vka3pIBaeT Ha HAJIMYHUE IIJIaHTa U3
MMOJIMBUHUJIXJIOPUIHOI'O
IJraCTUKaTa

B xonIe 0003HaYEHUS

Vka3pIBaeT HaA HAJIMYHUE IIJIaHTa U3
IIOJIM3THUIICHA

[Tocne 6ykBbI, 0003HAYAOIICH THIT
OpoHu

VYka3bIBacT Ha HAJIMYUE YCUICHHON
MOAYIIKU 1101 OPOHIO,
HAaKJIaJIbIBa€M O MOBEPX
AIIFOMUHHUEBON 00O0JIOYKH IS
3aIUTHI €€ OT KOPPO3UHU

To xe

OTtcyTcTBHE NOAYIIKA Y
3alIUTHOrO MOKPOBa

To xe

YcunenHas MoAyIIKa y 3alIUTHOT O
MTOKpOBa

21

To xe

Oco60 ycuneHHas MoAyIIka y
3alMTHOTI'O ITOKPOBA

H

To xe

Heroprounii HapyXHBI! ITIOKPOB y
3aIIMTHOIO IIOKPOBA

—1x, -2k

B koH1e 0603HaueHus, OCIe THPE

C oxHolt nnu 1Byms
KOHTPOJIbHBIMU KHJIAMH

T, TC

To xe

B TPONNYCCKOM UCITOJIHCHHUU

OO6nacTh TpPUMEHEHHUS CUJIOBBIX KabOesiel 3aBUCUT OT KOHCTPYKTHUBHOTO
BBITIOJTHEHUSI AJICKTPUYECKOM CeTH, crocoda MpoKIaaKu Kadenel u BO3IelCTBUS Ha
HUX arpecCUBHOM W B3pPBIBO- WJIM MOKApPOOMACHOW OKpYyXKarolieh cpenbl. Mapku
Ka0esell, peKOMEHIyeMbIX IS MPOKJAIKA B 3eMJie (TpaHIIesX), MPUBEICHBI B
tabmuie 2.12, a 11 npokiIagku B Bo3ayxe — B Tabsuie 2.13. Mapku kabeneit B
ATUX TAaOJIMIAX PACHOJOKEHbl B YOBIBAIOIIEH MOCIEAOBATEIbHOCTH, HAYMHAs C
HanOoJee MPeMOYTUTENbHBIX.
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Tabmuua 2.12.
Mapku ka0eJieil, peKkOMeHAyeMbIX JJI NPOKJIAJAKH B 3eMJie (TPaHIIesiX)

C nmacTMaccoBoOl 1
C OymaxHOW TPOMUTAHHON PE3UHOBOI
H30JISIACH H30JISIIUCH U
KabGenn 0601104KOi’
O6nacTh
HpHMCHEH IIPOKJIAIbIBAETCS B nponecce B nponecce B npouecce
Ha Tpacce IKCILTyaTallii HE | OKCILTyaTallid | DKCILTyaTalluu He
Mo/IBEpraercs MOJIBEpraeTcs Mo/IBEpraerTcs
PaCTATHBAOIIMM | PACTATHBAIONIMM | PACTATHBAIOIINM
YCUITUSIM YCUITUSIM YCUITUSIM
Bes Guyxnarorux| AAIIB, AAITIn, 1 | ABBI?, AIIcBIY,
roron AABx, ACB! AAILL ACILE |\ opr2. ATIBr?
B 3emne ABBB, AIIBb,
(TpaHiesx) c AllcBb, AIIIIb,
HU3KOI } C "Haanynem \ALLB, AAILLL, ) AITBIIb, AITBOIIB,
KOPPO3MOHHOH | OJTyKJAIO X 1 AAII2n, ACIIm | AIIBBOILB,
AAB21, ACh
aKTUBHOCTBIO | TOKOB ABBOIIIz,
ABBOII,
Allcbo6llIB
B zemne be3 6myxnarommx AAlls, AAIlIn, 1
(tparmesx) co | Tokos AABiI, AAB2111, AAIIn, ACTLr AITAIIIn, AITAILs,
cpemmeii ACB", ACbrr 5 ABAIlIB, AllcAllls,
KOpPO3HOHHO C Hanmmunem AAIIn, AAITB", . ABPb, AHPB,
AKTHBHOCTLIO OJTY>K A0 TIIMX AABZiI, AABB,1 AAIRn ACILim | ABAb, AITIAbx
TOKOB ACbir, ACB2n
AAIlIn, AAILIE®,
B 3zemie be3 omyxnarommmx ﬁgﬁ,ﬂl& iéggn{lha, ATTALLIn, ATTAILL,
g‘l’j;f;;’”‘) ¢ |Toxos AAB2llIn, AAB. a ABAIIIB, ATIcAIlls,
KOPPOSHOHHOH ACBir, ACB2n ABPB, AHPB,
AKTHBHOCTLIO C Haymmunem AAH_[ni AABB, AATT2:11TB, ABAb, AITAbn
OJTy>KTAFO TITMX ACB2ir, ACTTL
TOKOB ACB2sllIs!

! [Tpumenenue kabenell B CBUHIIOBOH 000JI0YKE JOHKHO OBITh B Ka)KIOM KOHKPETHOM Ciy4ae
TEXHUYECKH 00OCHOBAHO B MPOEKTHOM JTOKYMEHTAIIHH.

? KaGenn Ha HOMHHAIBHOE HanpsbkeHue 10 1 kB BkitounTensHo.

8 HOHTBGp)K,ZIaCTCﬂ OIIBITOM 3KCIIJIyaTallhuu.

4 JInst mpokaKy Ha Tpaccax 0e3 OrpaHu4YeHHs Pa3HOCTH YPOBHEH.

Ipumeuanus. 1. Kabenu c miacTMaccoBoil U30MsKel B allOMUHUEBOM 000JI0YKE HE CIENYeT
OPUMEHSTH JJIS MPOKJIAJKA Ha Tpaccax ¢ HAIMYHEM ONyKIaIOIIUX TOKOB B TPYHTaX C BBICOKOM
KOPPO3UHNHONW aKTUBHOCTBIO.

2. Kabemn AAIIIB He ciemyeT MpUMEHsTh: Ha TpaccaxX C YMCIOM MOBOPOTOB Oojiee YeThIpex
noj yriiom, npesbimaromuM 30° (uim Oosee IByX MOBOPOTOB B TpyOax); Ha HMPSIMOJIMHEHHBIX
y4acTKaX, IMCIOIIMX 00JIee YeThIpeX MepeXxoaoB B TpyOax JumHHOMN Ootiee 20 M (v GoJiee ABYX
nepexogoB B TpyOax mmmHoM 40 M) u Oojee dYeThIpeX MEpexoJ0B Yepe3 OrHEeCTOHKHe
NEepEeropoaKy WM aHaJOrMYHbIE MPEMATCTBUS (HapUMeEp, CTEHBI 3aHMI) U3-3a 3HAUUTEIbHON
JKECTKOCTH Kabels U HU3KOM MeXaHW4eCKOW MPOYHOCTH 3aIUTHOTO IIIJTaHTa.

Tabmmma 2.13
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Mapku kadeJieil, peKoMeHIyeMbIX JJIS MPOKJIAIKH B BO3AyXe

C nponuTaHHOMN OyMa)kHOM

C nnacTtmMaccoBOi M pe3MHOBOM

U30JsALUen U30JIIMEN M 000JI0YKON
IIPU OTCYTCTBUU IIPU OTCYTCTBUU
Ob6nactb IIPY ONIACHOCTH IIPU OIIACHOCTH
OIIACHOCTHU OIIACHOCTHU
IIPUMEH EHUSA MEXaHUYECKUX MEXaHUYECKUX
MEXaHUYECKUX . MEXaHUYECKUX .
. ITOBPEXKJICHUN B . ITOBPEXKICHUN B
MOBPEKICHUN B MOBPEKICHUN B
JKCILITyaTalluu JKCILITyaTalluu
JKCILTyaTaluu JKCILTyaTaluu
1 2 3 4 5

Ilpoxnaoka 6 nomeweHusax (MyHHeNsX), KAHAIAX, KADETbHbIX NOTYIMAAHCAX,
wWaxmax, KOJUIeKmopax, npouseo0CmMeEeHHbIX NOMeueHUusx u op.:

CyXuX AATl', AAlllB AAbAl’
CBIPBIX,
YaCTUYHO ABBBI,
OTAILIMBAEMBIX ABPBI’,
IIPA HAJIMYUU AAIlIB AABAl ABB611IB,
Cpebl C HU3KOU ABAIlIB,
KOPPO3UOHHOM ABBI, ABPF’Z AllscbolIlB,
AKTUBHOCTBIO AHP};ﬁgll}g BIY, AllcBBI,
: AllscBI',
CBIPBIX, AllBcBI, AIIBBI?
‘;a;TI/I‘-IH;)e AABST, AlleBI' AHPBF,2
e B AL
1 AAB Jﬂ—‘, AHAI_HB,
gpzz[zle;oﬂ AAIlls, ACIIIB ACBAl™, ATIREGIIIE2
peaHeH ACB2al?,
BBICOKOI } ACB2 1115
KOPPO3UOHHOM
AKTUBHOCTBIO
ABBBI,
IIpoxnanka B ABBI, ABPT, 21133]}33613311;
Hf){(a of)nacm,lx AAT, AAIlIB AABsI, AABAT, AlleBI, AllscbI ’
P : ACBal* | AlTecBI, AHPT, :
30Hax 1 ABPBI',
ACPT ACPETY
AllcboIlIB
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OKOH4YaHue T1adi. 2.13

1 2 3 4 5
Hpomadm 60 63pbl6001’laCHbl.X 30HAX KI1AcCccoeB.
3 3 BEB, BB6l11IE,
B-1, B-la CEBT, CBllIs - %1;?3’ lggg BBE6I, BBET,
’ HPBI, CPBI'?
AABal, ACBI'?, ABBT, ABPT, ABEB,
B-Ir, B-II AL - ALIPT ABB6I11IB,
ABBB6T
ABBBT,
AAT, ACT?, 1 | ABBT, ABPT, ABPBT,
B-16, B-Ila ACIIIE2, AATIs | AABT ACBT |y ppr” acpr AHPET,
ACPBI'?
Ilpoxnaoka na scmaxaoax:
ABBBT,
ABBBGT,
- AABT, AABET, ABPEBT,
1 AAIIIB AAB2llIB, - AHPET,
Heckux ACBEal™ ATICBEBT,
ATIBCET,
ABAIIIB
CIIELUATIBHBIX AAlls, AAALBHF’ ABBI', ABPT, ABBBI,
c AABBI™, - AHPT. ATCBL ABBB6T,
KabCIBHRIX ACBal™ » ALCBL T ABPBI, AHPBI
ATIBBT, AIIBT, ABAIIIB,
ATlBcBT, ATIcBET,
10 MOCTaM AAIlIB AAbnl’ ABAIIIE, AITBBET,
ATIAIIB ATIBE
Tpoxnanxa B CT, ACT ABBI, ATIcBT, ATTsBT, ATIBT
0J10Kax

! [TpumeHenune kabeneil B CBHHIIOBOW 000JIOUKE JTOJDKHO OBITh B KXKJOM KOHKPETHOM CITydae
TEXHUYECKH 0O0OOCHOBAHHO B IIPOEKTHOM JOKYMEHTALIUH.

2 J1sl OMMHOYHBIX KaOENbHBIX JTHHHII, IIPOKJIAJIIBAEMbIX B IOMEIIEHUSX.

3 Jlns IPYIIIOBBIX OCBETUTENbHBIX CETEll BO B3PHIBOOIIACHBIX 30HAX Kjacca B-la.

? [IpUMEHSIOTCS TIPH HAIMYMH XUMHYECKH aKTHBHOM CPEIbL.

® Ka6ens mapkn ACB2llIB MOKET GBIT HCIONB30BAH B HCKIIOUMTEIBHO PEAKHX CIYdasx C
0CcO0BIM 00O0CHOBAHHEM.

Ilpumeuanus. 1. To xe, uTo npuMeuyanue 2 K Tadymue 2.12.

2. Kabemu c¢ OyMaxxHOH NPONUTAHHOM H30ALMEH B aJIOMUHUEBOH OOOJOUKE C
OXHOIPOBOIOYHBIMH ATFOMUHHCBBIME JKIIaMH cedenneM 3x150-3x240 Mm* He peKoMeHTyeTcs
MPOKJIAIBIBATh HA y4acTKaX TPacc ¢ YUCIOM IMOBOPOTOB HA CTPOMTENILHOM AnnHe Kabemns Oonee
Tpex noja yriioM 90° B kaOenbHBIX COOPYKEHHUSIX MPOMBIIUICHHBIX NPEANPUITUN U3-3a YCUIINN
TSOKEHMSI, TPEBBILIAI0IIUX HOPMUPYEMBIE.
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B 4eThIpeXmpoBOAHBIX CETSX MNPUMEHSIOT YETBIPEX’KWIIbHBIE KaOelH.
[Tpoknanka HyJIE€BBIX KU OTAEIBHO OT (Pa3HbIX HE JOMYCKAETCs.

B cerax TpexdasHOW CHUCTEMBI [OMYyCKAaeTCd MPUMEHSATh OIHOXKHIbHBIC
Kabenu, eclii 3TO MPUBOJUT K 3HAYUTEILHON SKOHOMUU MEAUM WM AITIOMHUHUS IO
CPAaBHEHUIO C TPEXKUJIBHBIMH WU TPU HEBO3MOXXHOCTH TPUMEHEHHs KabOems
HEOOXOJIMMOM CTPOUTEIBHOU JITTUHBI.

2.4. KomnnekmHbie WUHOMPo8oobl

[[lmHOTIPOBOOM HA3bIBAECTCA JKECTKUM TOKOMPOBOJ HAa HAIMPSKEHUE 10
1000 B 3aBozcKOro M3roToBJICHHS, ITIOCTABIIEMBIN KOMIUIEKTHBIMH ceKIusIMu. I1o
HA3HAYCHUIO [IMHOMPOBOBI JEJATCA HAa MAarucTpalibHbIE, PACCUUTAHHBIE Ha
OONBIION TOK, C MajJblM KOJIMYECTBOM OTBETBICHUH, W pPaCHpECIUTEIbHbIC,
BBITIOJIHCHHBIE HAa MEHBIINME TOKU U OOJIbIIOE KOJWYECTBO NPUCOCAMHEHUN, a
TAK)K€ Ha OCBETUTEIbHbIE U TpoJulchHble. KOHCTpyKIIMH MHUHONPOBOIOB
pa3MYHbIX TUIIOB IPUBEIEHBI Ha puc.2.4.

MarucTtpaiibHble IIMHOINPOBOJBI  MPEIHA3HAYCHBI IS  MaruCTpPajbHBIX
YETBIPEXIPOBOAHBIX JJIEKTPUUYECKUX CETEM B CHCTEME C TJIyX03a3€MJIEHHOU
HEUTPAIIBbIO, CITYXAT JIJI1 MUTAHUS PACTIPEICIUTENBHBIX IIMHOMPOBOIOB U ITYHKTOB,
OT/ICJIbHBIX KPYITHBIX JEKTPONPUEMHUKOB. VIX TEXHUYECKUE JaHHBIE TPUBEICHBI B
tabmune 2.14.

Pacnpenenurensupie muHonpoBoapl IIIPA (¢ amoMUHHUEBBIMH IIMHAMU) U
[IIPM (¢ MemHBIMH IIMHAMH) MpeAHAa3HAUYCHBI JJIS Tepeladyd U pacipeIesICHUs
AeKTpodIHepruu HampspkeHuem 380/220 B mpu BO3MOXKHOCTH HEMOCPECTBEHHOT O
MPUCOCAUHEHUSI K HUM DBJICKTPOIPUEMHHUKOB B CHCTEMAaxX C TJyX03a3€MJICHHOU
HelTpanbio. Texuudeckue gaHHbie MUHONPOBOI0B [IIPA u IIIPM nans B TabauIie
2.15.

KomriiekTHbIe  MarucTpajibHblE UM paclpelesUTeNIbHbIE  ITHMHOMPOBOIBI
MPUMEHSIIOTCSI TOJILKO JIJIS BHYTPEHHEH 3JeKTponpoBoAku. [Ipu HEoOXoaumMocTu
BBIXOJ1a IIMHOIPOBO/IA 33 MPEAEibl MOMENICHHMS, a TAK)KE Ha CJIOXKHBIX Tpaccax, B
MeCTaxX MepeceyeHus: ¢ MHKCHEPHBIMU COOPYKCHUSIMHU yI00HEe 3aMEHSTh CEKIINH
MarvucTpajibHOTO IIMHOMPOBOJIA KabeabHBIMU BeTaBKaMu Mapku ABB Ha Gonbiive
TOKH. TeXHHUeCKHe JaHHbIE OAHOXKWIBHBIX KaOesneit mapku ABB npuBencHsl B
tabmure 2.16.
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Puc. 2.4. KOHCTpYKIIUM IIMHOTIPOBOOB
PAa3IMYHBIX CEPUM U UX DIIEMEHTHI:
a — maructpaibHbiil IIMA; 6 — pacnpenenurensusiii [IIPA; B — ocBeTUTEIbHBII

IOC; r — Tpomnetnsiii IIITM; n — BBOgHas
KOpPOOKa ¢ aBTOMaTHYECKHM BBIKIFOYATEIIEM;

Kop061<a; € — OCBCTHUTCJIbHAA

1 — kpeImka; 2 — CTSDKHBIE OONTHI; 3 — aTFOMUHUEBBIE YTOJIKH; 4 — H30JSTOPBL;
5 — mmHBL, 6 — ApMO; 7 — aBTOMATHYECKUH BBIKITIOUATEITH

Tabnuua 2.14
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TexHuyecKkue JaHHbIE MarucCTrpajbHbIX
IAHOIMPOBOA0B MEPEMECHHOI'O TOKA

Tun mmHONpoBOAA
IToka3zarenn
HIMA-73 1I3M-16 IIMA-68-H

HomuHaneHbIi TOK, A 1600 1600 2500 4000
HomunansHoe Hanpsbxenue, B 660 660 660 660
DNeKTPOAMHAMHYECKAS CTOMKOCTh 70 70 70 100
yaapaomy Toky K3, kA

Comporusienue Ha ¢a3zy, OM/KM:
aKTHBHOE 0,031 0,017 0,027 0,013
PEaKTUBHOE 0,017 0,012 0,023 0,020

ConpotuBiieHue netiu ¢asa-Hyib (cpeanee), OM/KM:
aKTHUBHOE 0,072 - - -
pEaKTHBHOE 0,098 — — —
Eﬁm M pasMepbl Wi Ha §asy, 2(90x8) | 2(100x10) | 2(120x10) | 2(160x10)
Yucmo u ceueHune IziyneBHx 25710 B 25640 95640
MIPOBOJIHUKOB, MM

Ilpumeuanusn. 1. Munompoony I[IMA-73 3amenen Ha IIMA-16 Ha TOT XKE€

HOMMHAJIBEHEIA TOK.
2. HomuHanbsHbIM TOK mHONPOoBO0B [IIMA-4: 1250, 1600, 2500 u 3200 A.

TposuieiiHble IMHOMPOBOJLI TpPEAHA3HAYCHBI I TMHUTAHUS TOJBEMHO-
TPAHCIIOPTHBIX ~ MEXAaHU3MOB U TIEPEHOCHBIX  DJICKTPUPUIIUPOBAHHBIX
MHCTPYMEHTOB. M3roTaBivBaroTCsl C MEAHBIMU IIMHAMU (HA HOMHUHAJIbHBIA TOK
100, 200 u 400 A) 1 ¢ mMHAMU U3 AIFOMUHUEBOTO CIUIaBa (HAa HOMUHAJILHBIA TOK
100, 250 u 400 A).

OcBeTuTeNbHBIE IMUHOMPOBO/IBI MPEAHA3HAUCHBI JIJI1 MUTAHUS CBETUILHUKOB
1 3JICKTPOIPUEMHHUKOB Majioil MOITHOCTU. VX HOMUHaIBHBIN TOK 25, 63 u 100 A.

OCHOBHBIC = TEXHUYECKHE JIaHHBIE  TPOJUJICHHBIX W  OCBETUTEIbHBIX
IIMHOIIPOBOJIOB ITPUBEAEHBI B [2].
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TexHUUYeCKHE JaHHbIE pacnpeacauTeJbHbIX
IIAHOIIPOBOA0B MEPEMCHHOI'0 TOKA

Tabmuma 2.15

Twun mmHoNpoBOIA

Tlokazarenu

IIIPA-73 LLIPM-75 m7P f’
HomuHaneHbIi TOK, A 250 400 630 100 250 400 630
HomuraisHoe 380/220 | 380/220 | 380/220 | 380/220 | 380/220 | 380/220 | 380/220
HanpsbkeHue, B
OneKTpoAMHAMHUYECKAs
CTOMKOCTh YAapHOMY 15 25 35 10 15 — —
ToKy K3, KA

ConpoTtusienue Ha a3y, OM/kM:

aKTHUBHOE 0,20 0,13 0,085 - 0,15 0,15 0,14
PEaKTUBHOE 0,10 0,10 0,075 - 0,20 0,20 0,10
JIuneitnas noreps
HanpsbkeHus, B, Ha B 115 195 B 95 B B
nmuHe 100M npu
cosp=0.8
PasuEpLL It 1A P23y, | 355 | 60x5 | 80x5 |36x112| 35x5 | 50x5 | 80x5

Ipumeuanue. llunonposon LIIPA-73 3amenen na IIPA-4 na nanpsoxkenne 660B.

Tabmuma 2.16
TexHnuyeckue JaHHbIE OHOKWIBHBIX Kalesieid mapku ABB

Ceuenue, MM

[TapameTpsl
pavetp 1000 1500 1800 2000
JlmmTenbHO TomyCcTUMAast TOKOBas 1180 1440 1620 1790
Harpyska, A
HapyxHbiii 1uameTp, MM 55 63 66 68

Ipumeuanue. MaxcumanbHas JJIMTEIBHO JOMycTUMAs pabodasi TeMIepaTypa >KUIbl

He 6osee 70°C.
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3. TOKOBbIE HAI'PY3KU HA NMPOBOAA, WWHbI U KABEJIN

3.1. [QnumenbHo donycmumMbie mMOKO8ble Ha2py3Ku Ha
Heu30/1upo8aHHbIe Npoeooda U WUHbI

JIAMTENbHO AOMYCTUMbIE TOKOBBIE HArPY3KH HA HEU3OJIMPOBAHHBIE ITPOBOJIA U
IIUHBI npuBeAeHbl B Tabnunax 3.1-3.4. OHU TPUHSATHI UCXOAS U3 JOMYCTUMOMU
Temneparypsl ux Harpesa 10 70° C npu TemmnepaTtype okpysxkaromen cpensl 25° C.
[Ipu pacnoyio:Ke€HUH MIHH NPSAMOYTOJIBHOIO CEYEHUsI IUPUHON 10 60 MM Iuramms
TOKOBBIC Harpy3Kd, yKa3aHHble B Ta0miax 3.2, 3.3 u 3.4, HE0OXOAMMO YMEHBIITUTh
Ha 5 %, a mmH mpuHoH 6omee 60 MM — Ha 8 %.

Tabmuma 3.1
ﬂJ’II/ITeJ’IbHO Ao CTHMbIH TOK AJIA HEU3OJIHPOBAHHBIX ITPOBO/10B
. ConpotuBieHue
Hapyspri 5 Tok |, A, 1 IPOBOJIOB MapOK HOCTOHHHOIZIy
JUaMETP, MM | & ToKy nipu 20° C,
N E ro, OM/KkM
= z AC, ACKC, M Awu M Awu
2 5 Né ACK, ACKII AKII AKII
=
o 5 = = AC,
S |AuM| AC | g JEI EE M | ACK,
E 2 2 3 = BHE BHYIPH ACKI
o C| E 2 | MOMCIMCHWH | IOMCIICHHIT
q) m
O 2 2
1 2 3 4 5 6 7 8 9 10 11 12
10 3,5 44 | 10/1,8 | 84 53 95 60 — 1,79 3,16

16 5,1 54 | 16/2,7 | 111 79 133 | 105 | 102 | 75 1,13 1,80

25 6,3 6,6 | 25/42 | 142 109 183 | 136 | 137 | 106 | 0,72 | 1,176

35 7,5 8,3 | 35/6,2 | 175 135 223 | 170 | 173 | 130 | 0,515 | 0,79

50 9,6 9,9 50/8 | 210 165 275 | 215 | 219 | 165 | 0,36 0,6

70 | 106 | 11,7 | 70/11 | 265 210 337 | 265 | 268 | 210 | 0,27 0,43

95 | 124 | 13,9 | 95/16 | 330 260 422 | 320 | 341 | 255 | 0,19 0,30

120 | 14,0 | 15,3 | 120/19| 390 | 313 485 | 375 | 395 | 300 | 0,154 | 0,245

120/27| 375 - 0,249
150 | 15,8 | 17 | 150/19| 450 365 570 | 440 | 465 | 355 | 0,122 | 0,195
150/24 | 450 365 0,194
150/34 | 450 — 0,196
185 | 17,5 | 19,1 | 185/24| 520 430 650 | 500 | 540 | 410 | 0,099 | 0,154
185/29 | 510 425 0,159
185/43| 515 - 0,156
240 | 20,1 | 21,5 | 240/32| 605 505 760 | 590 | 685 | 490 | 0,077 | 0,118
240/39 | 610 505 0,122
240/56 | 610 - 0,12
300 | 22,2 | 24,4 | 300/39| 710 600 880 | 680 | 740 | 570 | 0,063 | 0,096
300/48 | 690 585 0,098
300/66 | 680 — 0,10

OKOHYaHue T1adi. 3.1
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1 2 3 4 5 6 7 8 9 10 11 12
400 | 25,6 | 27,8 | 400/22 | 830 713 | 1050 | 815 | 895 | 690 | 0,047 | 0,073
400/51| 825 705 0,073
400/64 | 860 - 0,074
500 - - 500/27 | 960 830 - 980 - 820 - -
500/64 | 945 815
600 - — 600/72 | 1050 | 920 — 1100 | - 955 - -
700 - — 700/86 | 1180 | 1040 — — — — - -
Tabnuua 3.2
ToxoBasi Harpy3ka Ha CTaJbHbIC HIMHBI IPAMOYI'OJIBHOI'O CCYCHUSA
Pa3mep, MM Tok, A Pa3mep, MM Tok, A
upuna TommumHaa Mupuna Tommumzaa
16 2,5 55/70 100 3 305/460
20 2,5 60/90 20 4 70/115
25 2,5 75/110 22 4 75/125
20 3 65/100 25 4 85/140
25 3 80/120 30 4 100/165
30 3 95/140 40 4 130/220
40 3 125/190 50 4 165/270
50 3 155/230 60 4 195/325
60 3 185/280 70 4 225/375
70 3 215/320 80 4 260/430
75 3 230/345 90 4 290/480
80 3 245/365 100 4 325/535
90 3 275/410

Ilpumeuanue. B uncnurene ykazaHa TOKOBas Harpyska npu paboTe Ha MepeMeHHOM, a B
3HAMEHATele — Ha IOCTOSSHHOM TOKE.

Tabmuna 3.3

ToxoBasi Harpy3ka Ha Me/lHbI€ IIUHbI PSIMOYT 0JIbHOT 0 CeYeHHsl MPH
Pa3JIMYHOM 4YHCJIe M0J0C HA MOJII0C WiIn a3y

Pazmep, MM Tok, A
[upuna TommmHa 1 2 3 4
15 3 210
20 3 275
25 3 340
30 4 475
40 4 625 —/1090
40 5 700/705 —/1250
50 5 860/870 —/1525 —/1895
50 6 955/960 —/1700 —/2145
60 6 1125/1145 1740/1990 2240/2495
80 6 1480/1510 2110/2630 2720/3220
OKOHYaHue Tadi. 3.3
100 6 1810/1875 2470/3245 3170/3940 ‘

|
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60 8 1320/1345 2160/2485 2790/3020
80 8 1690/1755 2620/3095 3370/3850
100 8 2080/2180 3060/3810 3930/4690
120 8 2400/2600 3400/4400 4340/5600
60 10 1475/1525 2560/2725 3300/3530
80 10 1900/1990 3100/3510 3990/4450
100 10 2310/24/70 | 3610/4325 4650/5385 5300/6060
120 10 2650/2950 4100/5000 5200/6250 5900/6800

Ipumeuanue. B ynucnurene mpuBeneHa TOKOBas Harpy3ka npu paboTe Ha MepeMeHHOM
TOK€, B 3HAMEHATEJIE — HA TOCTOSTHHOM.

Tabnuua 3.4
ToxoBasi Harpy3ka Ha aJTIOMHHHEBbIE IIIUHBI MPSIMOYT 0JIbHOTO CeYeHHUsI
NP PA3JIUYHOM YHCJIe MO0JI0C HA MOJII0C WK a3y
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Pazmep, MM Tok, A
[Mupuna Tommuna 1 2 3 4
15 3 165
20 3 215
25 3 265
30 4 365/370
40 4 480 —/855
40 5 540/545 —/965
50 5 665/670 —/1180 —/1470
50 6 740/745 —/1315 —/1655
60 6 870/880 1350/1555 1720/1940
80 6 1150/1170 1630/2055 2100/2460
100 6 1425/1455 1935/2515 2500/3040
60 8 1025/1040 1680/1840 2180/2330
80 8 1320/1355 2040/2400 2620/2975
100 8 1625/1690 2390/2945 3050/3620
120 8 1900/2040 2650/3350 3380/4250
60 10 1155/1180 2010/2210 2650/2720
80 10 1480/1540 2410/2735 3100/3440
100 10 1820/1910 2860/3350 3650/4160 4150/4400
120 10 2070/2300 3200/3900 4100/4860 4650/5200

Ilpumeuanue. B ynucnurene npuBeneHa TOKOBas Harpy3ka npu paboTe Ha MepeMeHHOM
TOKE, B 3HAMEHATEJE — Ha IOCTOSHHOM.




3.2. JnumenbHO donycmumMbie MOKoOeble Ha2py3Ku Ha kabenu u
npoeoda ¢ pe3uHoe8ol U niacmmaccoeol usossyueu

TokoBble Harpy3ku Ha KaOeiau U MPOBOJIa JAHHOW TPYIIIbI, B TOM YHUCJE Ha
kabenmn B CBUHIIOBOM, pesnHOoBOM M IIBX oOomouke, mpuBeaeHbI M3 pacdeTa
MaKCUMAaJIbHOT'O Harpesa xui 10 65 °C npu Temneparype OKpyKarollero Bo3ayxa
25 °C u 3emmmu 15 °C (tabmunbt 3.5-3.7). JomycTUMBbIE UIMTENbHBIE TOKHU
Harpy3Kkd Ui MPOBOJOB M KaOeJed, MPOJOKEHHBIX B KOpoOax WM B JIOTKax
My4KaMH, TIOJKHBI IPUHUMATBHCS:

— JUTS TIPOBOJIOB MO Tabsmiie 3.5, Kak JIsl POBOJIOB, MPOJIOXKEHHBIX B TPyOax;

— s kabene mo tabmuiaM 3.6 u 3.7, Kak aia KaOelel, MPOJIOKEHHBIX B
BO3JIyXE.

[Ipn oHOBpEMEHHO HATPY>KEHHBIX MPOBOIAX 00Jiee YETHIPEX, MPOTOKEHHBIX
B TpyOax, KopoOax WJIM JIOTKaX My4KaMmH, TOKH Harpy3KH JJIsS MPOBOJIOB JTOJKHBI
MpUHUMAThCA Mo Tabnuue 3.5, Kak s MPOBOJOB, MPOJOKEHHBIX OTKPHITO (B
BO3/lyX€), C BBEIECHHEM CHUXaromux kodddumumentor 0.68 mis 5—6 mpoBOIOB,
0.63 ma 7-9 u 0.60 mans 10-12 mpooaoB. Ijisi MpOBOJOB BTOPUYHBIX ILiETEH
CHIKaroIue KodPUIIMEeHThl He BBOJSTCS.

JlonmycTuMble JUIUTENbHBIE TOKU HArpy3KW JUisl MPOBOJOB, MPOJIOKEHHBIX B
JOTKaXx MpHU OJHOPOJHOM YKJIAAKE, CIEAYEeT IMPUHHMATh Kak s MPOBOJOB,
MPOJIOKEHHBIX B BO3/AYyXE, a MPHU MPOKJIAJAKEe B KOpoOax — Kak JJIsi OJMHOYHBIX
MPOBOJIOB M KaOesiel, MPOJIOKEHHBIX OTKPHITO, C MPUMEHEHUEM CHHUKAIOIINX
K03 HUIHEHTOB.

Tabmnuma 3.5
TokoBasi HArPpy3Ka HA MPOBOJA W HIHYPbI
¢ pesudoBoi u [IBX m3ounsuuei
Tok, A
Hpososenn [Tponoxenusie B TpyOe
bI€ OTKPBITO
= C MCIHBIMU XUJIaMHA C AJIIOMHUHHUCBBIMUA XUJIaMU
=
S,ls _| & R T R = T =N BT
g S| o = A o) - a 3 a 3 3 = =
WOl E SE| B _E 2F| =3 a3 | _ G| 2| s3|s8
S ES|gE E5 fE|ESES|gElEE FEEE B
e =2 ElH = = H S = = = H S
= K| 3 K 2NEBl2 B8 050 XK 2NEE 9 R0 % 0K
O = T g7 & z, 5 = g7 g z 5
< = = = ) & = = = /M &
@) o) © o N o) o) o) N
1 2 3 4 5 6 7 8 9 10 11 12 13
0,5 11 — — — — — — — — — - -
0,75 | 15 — — — — — — — — — — —
1,0 17 — 16 15 14 15 14 — — — — —
1,2 20 18 18 16 15 16 145 — — — — —
15 23 — 19 17 16 18 15 — — — — —
2 26 21 24 22 20 23 19 19 18 15 17 14

OKOHYaHue Tadi. 3.5
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1 2 3 4 5 6 7 8 9 10 11 12 13
2,5 30 24 27 25 25 25 21 20 19 19 19 16
3 34 27 32 28 26 28 24 24 22 21 22 18
4 41 32 38 35 30 32 27 28 28 23 25 21
5 46 36 42 39 34 37 31 32 30 27 28 24
6 50 39 46 42 40 40 34 36 32 30 31 26
8 62 46 54 51 46 48 43 43 40 37 38 32
10 80 60 70 60 50 55 50 50 47 39 42 38
16 100 75 85 80 75 80 80 60 60 55 60 55
25 140 | 105 | 115 | 100 90 100 | 100 85 80 70 75 65
35 170 | 130 | 135 | 125 | 115 | 125 | 135 | 100 95 85 95 75
50 215 | 165 | 185 | 170 | 150 | 160 | 175 | 140 | 130 | 120 | 125 | 105
70 270 | 210 | 225 | 210 | 185 | 195 | 215 | 175 | 165 | 140 | 150 | 135
95 330 | 265 | 275 | 255 | 225 | 245 | 250 | 215 | 200 | 175 | 190 | 165
120 | 385 | 295 | 315 | 290 | 260 | 295 - 245 | 220 | 200 | 230 | 190
150 | 440 | 340 | 360 | 330 — - - 275 | 255 - — -

185 | 510 | 390 - - - - - - - - - -

240 | 605 | 465 - - - - - - - - - -

300 | 695 | 535 - - - - - - - - - -

400 | 830 | 645 - - - - - - - - - -

Tabmuna 3.6

ToxoBasi Harpy3ka Ha NMPoOBOJa ¢ MEAHBIMHY KUJIAMHU C Pe3MHOBOM
30 Uel B MEeTALIMYECKHUX 000J109KAX U Ka0eJ I ¢ MeIHBIMU KUJIAMH C
pe3uHOBOM M30siueil B cBUHIOBOM, IIBX uin pe3nHoBoii 000/104Ke,
OpOHUPOBaHHbIE U HEOPOHMPOBAHHbIE, C HYJIEBOM KIWIO0H U 0e3 Hee

Tok, A
S, MM OOHOXKUIBHBIE JBYyX>KWJIbHBIE Tpex>KuiIbHbIE
B Bo3nyxe B Bo3nyxe B 3emne B Bo3nyxe B 3emne

15 23 19 33 19 27
2,5 30 27 44 25 38
4 41 38 55 35 49

6 50 50 70 42 60
10 80 70 105 55 90
16 100 90 135 75 115
25 140 115 175 95 150
35 170 140 210 120 180
50 215 175 265 145 225
70 270 215 320 180 275
95 325 260 385 220 330
120 385 300 445 260 385
150 440 350 505 305 435
185 510 405 570 350 500
240 605 - - - -
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Tabmuua 3.7
TokoBasi Harpy3ka Ha Ka0eJiu ¢ ATIOMUHUEBBIMHY KUJIAMHU C PEe3UHOBOI
WIH IUIACTMACCOBOM M3o0sinue B cBHHIOBOI, [IBX n pe3unoBoii 000/104Ke,
OpOHUPOBAHHBbIE U HEOPOHMPOBAHHbIE

Toxk, A
MSI\;IZ OnHOXUIBbHBIE JByX>KunbHbIE TpexKunbHbIE
B Bo3nyxe B Bo3nyxe B 3emue B Bo3nyxe B 3emue

2,5 23 21 34 19 29

4 31 29 42 27 38

6 38 38 55 32 46
10 60 55 80 42 70
16 75 70 105 60 90
25 105 90 135 75 115
35 130 105 160 90 140
50 165 135 205 110 175
70 210 165 245 140 210
95 250 200 295 170 255
120 295 230 340 200 295
150 340 270 390 235 335
185 395 310 440 270 385
240 465 — - - -

3.3. JnumenbHo donycmuMbieé MOKO8ble Ha2py3KU Ha CuJsioeble
kabenu c 6ymakHoli nponumaHHoU u3sonsyueu

JImuTensHO AOMYCTUMBIE TOKOBBIC HarPY3KH HA CHIJIOBBIE KaOenu ¢ OyMaXKHOM
W30JISIIUEH B QJIOMUHHMEBOW WM CBUHIIOBOM OOOJOYKE NPHUHSATHI HCXOAS U3
JIOITYCTUMOM TeMIlepaTyphl HarpeBa >kuil kabese mpu HOMUHAIBLHOM HalpsHKEHUH
1o 3 kB e 6onee 80 °C, na HanpspkeHue 6 kB He 6onee 65 °C 1 Ha HaNpsHKEHUE
10 kB ne 60mee 60 °C.

JlomycTrMBble TOKOBBIE HArpy3ku IpuBeleHbl B Tabiunax 3.8 — 3.11. Onu
NPUHATHI U3 pacueTa MPOKIAIKK OJHOTo Kabeis B Tpaniee Ha riyoune 0,7 —1,0 m
pu temneparype 3emid 15 °C 1 yIeapHOM TEIIOBOM CONPOTUBIEHNH 3emun 120
Om-rpan/BT, B BO37yXe — BHYTPM W CHapyKd 3JaHUN TpH JIIOOOM 4YHCIE
MPOJIOKEHHBIX Kabenel u Temmneparype 25 °C.
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Tabmuma 3.8
ToxkoBasi Harpy3ka Ha CWJIOBbIe Ka0eJu
¢ OyMa:KHOM NPONMUTAHHOU U30JsIUell B CBUHIIOBOM
WIH AJTIOMHHHEBOH 000J109Ke, POKJIaJAblBaeMble B 3eMJIe

Tok, A
MenHbIe KU AJTFOMAHHEBBIE KU

S, 1 2 3 KA 4 1 2 3 KA 4
MM® | SKHUJIa | SKIJTBI JKUJIIBI | JKHJIA | JKUIIBI YKHJIBI

o o R0 3 6 kB |10 xkB| no o o Ao 6B |10kB| no
1xkB| 1 xB KB 1kB| 1xB| 1B 3 xB 1 xB

6 - 80 70 - - - - 60 55 - - -

10 140 | 105 95 80 - 85 110 80 75 60 - 65

16 | 175 | 140 | 120 | 105 | 95 | 115 | 135 | 110 | 90 80 75 90

25 | 235 | 185 | 160 | 135 | 120 | 150 | 180 | 140 | 125 | 105 | 90 | 115

35 | 285 | 225 | 190 | 160 | 150 | 175 | 220 | 175 | 145 | 125 | 115 | 135

50 | 360 | 270 | 235 | 200 | 180 | 215 | 275 | 210 | 180 | 155 | 140 | 165

70 | 440 | 325 | 285 | 245 | 215 | 265 | 340 | 250 | 220 | 190 | 165 | 200

95 | 520 | 380 | 340 | 295 | 265 | 310 | 400 | 290 | 260 | 225 | 205 | 240

120 | 595 | 435 | 390 | 340 | 310 | 350 | 460 | 335 | 300 | 260 | 240 | 270

150 | 675 | 500 | 435 | 390 | 355 | 395 | 520 | 385 | 335 | 300 | 275 | 305

185 | 755 490 | 440 | 400 | 460 | 580 380 | 340 | 310 | 345
240 | 880 - 570 | 510 | 460 - 675 - 440 | 390 | 355 -
300 | 1000| - - — — - 770 - - - — -
400 | 1220 - - — — - 940 - - - — -
500 | 1400| - - — — - 11080 - - - — -
625 | 1520 - - - - - | 1170 - - - - -
800 | 1700 | - - — — - | 1310 - - - — —
Tabmuma 3.9
ToxoBasi Harpy3ka Ha CHJIOBBIe KadeJn
¢ OyMaKHOM NMPONMTAHHON U30/I5IMell B CBUHIIOBOM
WJIH AJTIOMHUHHUEBOM OﬁO.]IO‘IKe, MPOKJIAIbIBACMbIC B BO31YyX¢
Tok, A
MeHble KUIbI AJTIOMUHHEBBIE JKHIIBI
S, 1 2 3 KHJIBI 4 1 2 3 KHJIBI 4
MM? | SKHTa | KUITBI JKUJIBI | JKHUJIA | JKUIIBI JKHUJTBI
bi (o) bi o) 7o 3 6 kB |10 xB| no o Jo o 6B |10 kB| no
1xkB| 1 xB KB 1kB| 1xB| 1kB 3 kB 1 xB
1 2 3 4 5 6 7 8 9 10 11 12 13
6 - 55 45 — — - - 42 35 - — -
10 95 75 60 55 — 60 75 55 46 42 — 45

16 | 120 | 95 80 65 60 80 90 75 60 50 46 60

25 | 160 | 130 | 105 | 90 85 | 100 | 125 | 100 | 80 70 65 75

35 | 200 | 150 | 125 | 110 | 105 | 120 | 155 | 115 | 95 85 80 95

50 | 245 | 185 | 155 | 145 | 135 | 145 | 190 | 140 | 120 | 110 | 105 | 110

70 | 305 | 225 | 200 | 175 | 165 | 185 | 235 | 175 | 155 | 135 | 130 | 140

95 | 360 | 275 | 245 | 215 | 200 | 215 | 275 | 210 | 190 | 165 | 155 | 165

OKOHYaHue Tadi. 3.9



1 2 3 4 5 6 7 8 9 10 11 12 13
120 | 415 | 320 | 285 | 250 | 240 | 260 | 320 | 245 | 220 | 190 | 185 | 200
150 | 470 | 375 | 330 | 290 | 270 | 300 | 360 | 290 | 255 | 225 | 210 | 230
185 | 525 | - 375 | 325 | 305 | 340 | 405 | - 290 | 250 | 235 | 260
240 | 610 | - 430 | 375 | 350 | — 470 | — 330 | 290 | 270 | -
300 | 720 | — — — — — 555 | - — — — —
400 | 880 | — — — — — 675 | - — — — —
500 | 1020 - - — — - 785 | - - - — -
625 | 1180 - - — — - 910 | - - - — -
800 | 1400 - - - - - 11080 - - - - -

NPONMTAHHON U30JsIM el B CBUHIIOBOW 000/104Ke, HeOp OHMP OBaHHbIE,

NMPOKJIAIbIBACMbIC B BO3AYX€

Tok, A
S, MM Menurle KUIbI AJIIOMUHHEBBIE JKUIIBI
1o 3 kB 20 kB 35 kB 1o 3 kB 20 kB 35 kB
10 85 — — 65 — —
16 120 — - 90 — -
25 145 105/110 - 110 80/85 -
35 170 125/135 - 130 95/105 -
50 215 155/165 - 165 120/130 -
70 260 185/205 - 200 140/160 -
95 305 220/255 - 235 170/195 -
120 330 245/290 240/265 255 190/225 185/205
150 360 270/330 265/300 275 210/255 205/230
185 385 290/360 285/335 295 225/275 220/255
240 435 320/395 315/380 335 245/305 245/290
300 460 350/425 340/420 355 270/330 260/330
400 485 370/450 - 375 285/350 -
500 505 — - 390 — -
625 525 — — 405 — —
800 550 — - 425 - -

Ilpumeuanue. B uuciurene yka3aHbl TOKW JUIsl KaOeJeH, pacroloXEHHBIX B OJIHOMN
IJIOCKOCTH C paccTosHueM B cBery 35-125 MM, B 3HameHatene — i KaOenei,

PacCIOI0KEHHBIX BIUIOTHYIO TPEYTOJIbHUKOM.

Tabnuma 3.10
ToxoBasi Harpy3ka Ha OJHOKMJIbHbIE CHJIOBbIE Ka0eau ¢ 0yMaKHOI
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Tab6muma 3.11
ToxkoBasi Harpy3Ka Ha TPeXKWJIbHbIe CHIOBbIE Ka0eJn ¢ 00eJHEeHO-
NPONUTAHHON M30JIAUMeH, B 001Ield CBUHIIOBOH 000/109Ke, HA HANPSIZKEHN e
6 kB, npokyiagbIBaemMble B 3eMJIe H BO3yXe

S Toxk, A
MN1[2 MenHEbIe KAITEI ATOMUHHEBBIC KU ITBI
B 3emite B Bone B Bo3nyxe B 3emnie B Bone B Bo3nyxe

16 90 100 65 70 75 50
25 120 140 90 90 110 70
35 145 175 110 110 135 85
50 180 220 140 140 170 110
70 220 275 170 170 210 130
95 265 335 210 205 260 160
120 310 385 245 240 295 190
150 355 450 290 275 345 225

[lpy WHBIX YCIOBHSX MPOKIAAKH CIEAyeT BBOJUTH MOIMPABOYHBIH
KOO GUIUEHT 1)1 yKa3aHHBIX B Ta0nunax 3.8-3.11 1omycTHMBIX TOKOB Harpy3KH,
MoJIb3ysch Tabauien 3.12.

Tabmuma 3.12
IonpaBoyHbie KOY(PPHUIEHTHI HA IOMYCTUMbIE VIUTEIbHbIE TOKH
1J1s1 KabeJie, MPOT0KEeHHBIX B 3eMJle, B 3aBHCHMOCTH OT Y/A€JIbLHOI0
CONMPOTHUBJIEHUS 3eMJIH

VaenpHOE TEIIOBOE .
[TorrpaBoYHBII
XapaKTepUCTUKA 3EMIIH COIPOTUBJICHUE
KO3 PUITEHT
semud, OM-Tpan/Bt
ITecok ¢ BaaxHocteio Oomee 9 %, mecyaHo- 80 105
TIIMHUCTAs [I0YBa € BIAXHOCTHIO 0oiee 1 % '
HopmanbHbIe TOYBa U TIECOK € BIAXHOCTBIO 7—9%, 120 1
IIeCYaHO-TIMHUCTAS I10YBA C BIAXHOCTBIO 12-14%
Ilecox ¢ BiaxkHOCTBIO 7 %, IECYAHO-TIUHUCTAS
0 200 0,87
II0YBA C BIIAXKHOCTEIO 8—12 %
ITecok ¢ BaaxxHOCTBIO 10 4 %, KaMeHHCTas I10YBa 300 0,75

JlomycTriMble TOKOBBIE HArpy3Kd Ha OJIMHOYHBIE CHJIOBblE Kalenw,
NpOKJIa/IbIBacMble B TpyOax B 3emiie 0e3 HMCKYCCTBEHHOW BEHTWIALIMH, CIEAYET
BBIOMpATh Kak Il TeX XKe Kalesed, MpOKIaJbIBa€MbIX B BO3JyXe, a IMpuU
CMEIIaHHOM XapaKTepe MPOKIAJAKU — KakK JIJIs y4acTKa ¢ HAauXyAIIMMU TETUIOBBIMU
YCIIOBUSAMM, €ciii JyinHa Kalens Oonpme 10 M. B Takux ciydasix peKOMeHIyeTcs
IPUMEHATH BCTaBKH OTPE3KOB KaOessi O0NbIIEro CeUeHusI.

[Ipu npokajgke HECKOIbKUX Kabenei B 3emiie (B TOM YKCIIE U NP TMPOKIAIKE
B Tpy0ax) JUIUTENbHO JAOMYCTUMBIE HArPY3KH HEOOXOJUMO YMEHBIIATh, TPUMEHSS
kod(dunreHTsl, npuBeneHHble B Tabmumie 3.13, 6e3 ydera pe3epBHBIX KabOelew.
[Ipokiiaska HECKOJNBKUX KaOenel B 3emiie IPU PacCTOSHUU MEXIYy HUMU MEHee
100 MM He pekOMeHyeTCS.

Tabmmma 3.13
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ITonpaBouHbie KO3QPUIMEHTHI HA KOJIMYECTBO padoTaomux kadesei,
JIeKALMX PSAAOM B 3emJie (B TpyOax uiu 6e3 Tpyo)

Paccrosnue mexny Koaddunment npu konmmdectse kabemnen
Ka0eJsIMH B CBETY, MM 1 2 3 4 5 6
100 1 0,90 0,85 0,80 0,78 0,75
200 1 0,92 0,87 0,84 0,82 0,81
300 1 0,93 0,90 0,87 0,86 0,85

3.4. lNepeepy3o4Hasi cnocobHOCMb KabenbHbIX TUHUU

[Ipu sKcrTyaTanuu CUCTEM JJIEKTPOCHAOKEHUS IS KaOelel HampshKeHueM
10 10 kB moxer nomyckaTbCsi KpaTKOBpeMEHHasi rneperpyska. CymecTByeT JBa
BU/JIa TOITYCTUMBIX MEPErpy30K: Meperpys3Ka 3a CYeT HEAOrPY3KU KabeIbHON TMHUN
B HOPMaJbHOM pEXKHUME M IMEperpy3ka Ha BpeMs JIMKBUJIAIIUU TOBPEKICHUN.
JlomycTumas neperpyska KaOeabHbIX JTUHUN 3aBUCUT OT 3HAYEHUS U IITUTEIbHOCTH
MaKCUMyMa Harpy3ku JIMHUM B HOPMAJIbHOM pEXUME U OT Croco0a MpOKIaJKu
kabeneit. Jlna kabeneit Hampsikenuem a0 10 kB ¢ OymaxHON mNponUTaHHOMN
M30JISIIUEN IonycThMas IeperpysKa npuBeaeHa B Tadnuue 3.14.

Ha BpeMss nuMKBUIAlMKM TOCIEAaBAPUHHOTO pexuma Juisi  kabemed ¢
MOJIMATUIICHOBOW M30JISIIIMEN onyckaeTcs neperpyska 10 10 %, a qis kabenei ¢
MOJIMBUHUJIXJIOPUJIHOW u3oyAued — 10 15 % HoMuHanbHOW. YKa3aHHas
neperpyska JOoMyCKaeTcss Ha BpeMs MAKCUMYMOB Harpy3Kd IMPOJIOJIKUTEIbHOCTHIO
He Oonee 6 4YAacOoB B CYTKM B TE€UEHUE 5 CYTOK, €CIIM Harpy3ka B OCTaJIbHBIE
MEepUoAbl BPEMEHHM JTUX CYTOK HE TMpPEBbIIAET HOMUHAIbHYIO. Ha Bpems
JUKBUJAIMA aBapuil i kabOeneir HampsbkeHuem a0 10 kB ¢ OymaxkHoi
MPOMUTAHHON M30JSIIUEN JOMYCKAETCs IEPETPY3Ka B TEUEHHUE 5 CYTOK B MpEeax,
yKa3aHHbBIX B Tabnuie 3.14.

Tabnuna 3.14
JomycTumasi meperpy3ka Ka0eJIbHbIX JJUHUA HanpskenueMm 10 10 kB

¢ OyMa:KHOM NMPONMUTAHHON M3 0JALUe
JomycTtrmast meperpyska 1o OTHOILIEHUIO K
Kos (1) (bHLII/IeHT HOMHMHAaJIbHOU ITpH JJIMTCIIbHOCTHU MaKCvI/IMy\l’VIa
o o IocJjcaBapuHbIN
MMpeaABaprUTCIbHON BI/I,Z[ MMPOKJIaAKH HOPMAJIbHBIU PEKUM PEKIM
3arpy3Ku
B TCUCHHC, 4
1 2 3 1 3 6
B 3emie 13 | 1,30 | 1,15 | 150 | 1,35 | 1,25
0,6 B Boznyxe 125 | 115 | 1,10 | 135 | 1,25 | 1,25
B tpy6ax (B 3emuie) 1,20 | 1,20 | 1,10 | 1,30 | 1,20 1,15
B 3emie 1,20 | 1,15 | 1,10 | 1,35 | 1,25 | 1,20
0,8 B Bo3nyxe 1,15 | 1,10 | 1,05 | 1,30 | 1,25 | 1,25
B tpy06ax (B 3emuie) 1,10 | 1,05 | 1,00 | 1,20 | 1,15 | 1,10
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3.5.

lNonpagoyHbie
OKpyxarouw,eli cpelbl

[Ipu omnpeneneHUM UIMTETBHBIX TOKOB IS KaOesneil, MpOBOJOB W IIIHH,
MPOJIOKEHHBIX B Cpefe, TeMIlepaTypa KOTOPOM OTIMYAETCS OT IMPUBEICHHOW B
pazaenax 3.1-3.3, NOpPUMEHSIOT MOIMpaBOYHbIE KOIPPUIIMEHTHI, YKa3aHHbLIE B
tabmmuiie 3.15.

koagppuyueHmbl Ha

mewmnepamypy

Tabmuna 3.15
IHonpaBounbie KO3PPUUMEHTHI HA A0IYCTUMbIEe TOKOBBIC HATPY3KH /I
Ka0eJsieil, HeM30JIUPOBAHHBIX M H30JIUPOBAHHBIX IIPOBOIOB M LIHUH B
3aBHCHMMOCTH OT TEMIIEPATYyPhI 3eMJIH M BO31yXa

Ycnosuast| Hopmupo- [TonpaBouHbIe KO3 PHUIIMEHTHI HA TOKH TIPU PACYETHON

TemIepa- BaHHas Temieparype cpeasbl, °C

cpeT;Iﬁ?"C oo M1 0| 5| 10|15 20| 25| 30| 35| 40 45| 50
15 80 1,14/1,11{1,08/1,04/ 1 |0,96|0,92|0,88|0,83|0,78|0,73|0,68
25 80 1,24/ 1,2/117/1,13/1,09/1,04 1 (0,85 0,9|0,85/ 0,8 |0,74
25 70 1,29/1,24| 1,2 /1,15/1,11/1,05 1 |0,94/0,88|0,81|0,74| 0,67
15 65 1,18/1,14| 1,1 {105 1 |0,95/0,89/0,84/0,77|0,71|0,63| 0,55
25 65 1,3211,27|1,22/1,17(1,12/ 1,06/ 1 |0,94/0,87|0,79/0,71/0,61
15 60 1,20/1,15{1,12/1,06/ 1 |0,94|0,88|0,82|0,75/0,67|0,57|0,47
25 60 1,36/1,31|1,25 1,2 (1,13/1,07 1 |0,93/0,85/0,76/0,66|0,54
15 55 1,22/1,17{1,12/1,07, 1 |0,93/0,86|0,79/0,71|0,61|0,50| 0,36
25 55 1,4111,35/1,29/1,23/1,15/1,08/ 1 |0,91/0,82|0,71|0,58|0,41
15 50 1,25/ 1,2 |1,14/1,07| 1 |0,93/0,84/0,76/0,66|0,54|0,37| —
25 50 148/1,41|1,34/1,26/1,18/1,09| 1 |0,89/0,78/0,63/0,45 -

3.6. AxoHOMUYecKass MJIOMHOCMb MOKa

DKOHOMHYECKasl IUIOTHOCTh TOKa J,. perjaMeHTHpoBaHa [7] Ha OCHOBE
TEXHUKO-YKOHOMHUYECKUX PACYETOB C YU4ETOM CTOMMOCTH MOTEPh ICKTPOIHEPTUH,
KalIUTAJILHBIX BJIIOKCHUH B CTPOUTCIIBHYIO YacTh JIMHUH, SKOHOMHH I[BETHBIX
MeTtautoB. HopmupoBanHOe 3HaueHHE J, I 3aJaHHBIX YCIOBHH IPUBEICHO B
tabmure 3.16.
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IKOHOMHUYECKAs] IVIOTHOCTh TOKA

Tabmumna 3.16

DKOHOMHYECKas IIJIOTHOCTh TOKA, A/vm?,
MIPH YKCIIE YaCOB HCIOIb30BAHUS

Tposonnuku MaKCHMyMa Harpy3Ku, 4/ToJt
1000-3000 | 3000-5000 | Gomee 5000
HeunzonupoBaHHbIC TPOBOJIA U LITHUHBI;
MEIHEIE 2,5 2,1 1,8
ATFOMHHUEBEIE 1,3 11 1,0
Kabenu ¢ 6yma)kHOIi ¥ TpOBOAA € pE3UHOBOM
Y TIOJIMBHHIJIXJIOPUTHON M3OJISIIIMEH C )KIJIaMU:
MEIHBIMHU 3,0 2,5 2,0
AIIFOMUHUEBBIMU 1,6 1,4 1,2
Kabenu ¢ pe3nHOBOI U MJIACTMACCOBOM M30JISIHEH C )KUJIAMU:
MEIHBIMU 35 3,1 2,7
AIIFOMUHUEBBIMU 19 1,7 1,6
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4. ANNEKTPOOBOPYOOBAHUE LEEXOBbIX
ANEKTPUYEC KUX CETEU

4.1. KomnnekmHblie = mpaHcgopmMamopHbie  nodcmaHyuu
HanpshxeHuem 6/10 kB

Kommnektueie TpanchopmaTopubie noacranuuu (KTII) npumensitores s
npueMa, pacrpeaeseHusl U MpeoOpa30BaHus JIEKTPUUECKON IHEPTUH TpexPazHOro
Toka yactotoit 50 I'm.

[To 4yucny tpanchopmaropo KTII Moryr ObITh OAHO-, JBYX- H
TpeXTpaHc(HOPMATOPHBIMH, a IO POJY YCTAHOBKH:

— BHYTPEHHEHN YCTAaHOBKH C MACJIIHBIMHU, CYXUMH WJIH 3aII0JJHEHHBIMU HETOPIOYEH
KHUJKOCTBIO TpaHC(POopMaToOpaMu;

— HapY>XKHOHM yCTaHOBKH (TOJIBKO C MacCJISIHBIMU TpaHc(hopMaTOpamu);

— CMENIaHHOM YCTAaHOBKM C PACHOJIOKEHHUEM paCHpEIeIUTENbHOIO YCTPOKWCTBA
(PY) Boicmiero HampsbkeHuss U TpaHcdopmaTopa cHapyxku, a PY Husmero
HaIPSKEHUS] BHYTPU TOMEIICHUS.

JIns  1mexoBbIX TpaHC(OPMATOPHBIX MOAcTaHIMK wucnoib3ytorcs KTII
BHYTPEHHEW W HapyX HOW ycTaHOBKH MOIIHOCTHIO 160...2500 kBA. KTII sroii
IPYIIIBI COCTOAT U3 KadoB BBoAA Ha HanpshkeHue 6/10 kB u PY namnpspkeHueM 1o
1000 B. B Hux mpumeHsitorcs TpaHCcHOpMATOPhl CIENHUATBHOTO HCIOTHEHUS C
OOKOBBIMU BBIBOJIaMU. Ha  puc. 4.1 MPEICTaBICHA KOMILJIEKTHAas
nByxTpaHchopmaropHass —mojcTaHius  wMoumHocThio  630...1000 xkBA s
BHYTPEHHEW YCTAHOBKM C OJHOPSAIHBIM  pAaCHOJIOKEHUEM  000pYIOBaHUS.
ABTOMAaTUYECKHE BBIKJIIOYATENIM BBIJBUKHOTO HCIOJHEHUS CIY)XaT 3allUTHO-
KOMMYTAllMOHHOW arnmaparypou. Kaxkaplii aBTOMAaT 3aKpbIT JABEPBIO, YIIPABICHHUE
MPOU3BOJIUTCA PYKOSITKAMH M KJIFOYaMU, PACcOJIOXKEHHBIMU Ha JBEpsX IKa(oB, a
JUISl TUCTAHLIMOHHOTO YIPAaBJIEHUS KOHIBI TPOBOAOB MOJBEACHBI K peilke ¢
3KUMaMH.

TexHuyeckue NaHHbIE IOACTAHIMKA BHYTPEHHEH YCTAaHOBKHM IPUBEACHBI B
Tabnune 4.1, a Hapy>KHOM YCTaHOBKH — B Tabnuie 4.2.
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Tab6muua 4.1

Texnunueckue xapakrepuctuku KTII nanpsizkenuem 6/10 kB o0mero
HA3HAYEeHHs VI BHYTPEHHEH YCTAHOBKHU

MomHocTh Tun KoMmiutekTyromiee 060py10BaHue
Tun mch?;%PXampa’ Tpancpopmaropa | Ilkadper BH [xadsr HH
KTII250/6 u
o0 250 TM®-250/10 _ _
2KTII 250/6
L1004 2%250 TM®-250/10 _ -
KTII400/6 1
oo 400 TM®-400/10 BB-1 KPH-5
2KTII 40076 1
1004 2%400 TM®-400/10 BB-1 KPH-5
KTTI 630/6 1
004 630 TM®-630/10 BB-4 KPH-6
2KTIT630/6 m 2630 TM®-630/10 BB-4 KPH-6
10/0.4
KTIIM 630/6 1
00 630 TM®-630/10 BB-4 KPH-6
2KTT(\)4/O6ZO/ 6m 2%630 TM®-630/10 BB-4 KPH-9
KTII 630 630 TM3-630/10 BB-2 KH-2
2KTII 630 2x630 TC3-63010 | BB2,BB3 | o1
KTII 1000 1000 TM3100010 | BB2,BB3 | N K
KH-5, KH-6,
KTII 1000 2%1000 TC3400010 | BB2BB3 |\ 100
LLHB-1M.,
KTIIM 1000 1000 TC3-1000/10 L1IBB-3 s
ILHB-1M.,
2KTIIM 1000 2%1000 TC3-1000/10 L1IBB-3 s
KTIIM 1600 1600 TC3-1600/10 [1IBB-3 ILHC-1M
2KTIIM 1600 2x1600 TC3-1600/10 I1IBB-3 LIHB-2M,
[IIHC-2M
IIH-2M,
KTIIY 630 630 TM3-630/10 BB-2 oy
2KTIIY 630 2x630 TH3-630/10 BB -3 | LIH-5; [LIH-8
KTIIY 1000 1000 TM3-1000/10 I1IBB-3 IIH-10
2KTIIY 1000 2x1000 TH3-1000/10 LLIBB-3 LIH-10
KTIIY 1600 1600 TM3-1600/10 I1IBB-3 I1IH-9
2KTIIY 1600 2x1600 TH3-1600/10 1LIBB-3 11IH-9
TM3, TH3- [LIBB-5 ¢ IIHB-1M.,
KTIIM 1000 1000 1000/10 BBIKJIIOYATEIIEM ITHB-2M
2KTIIM 1000- 21000 TM3, TH3- ILIBB-5 ¢ IIHJI-1M,
6/0,4 % 1000/10 BBIKIIFOUATEIIEM HIHJI-2M
2KTIIM 1000- 21000 TM3, TH3- BH-11 wm | IIHC-IM,
6/0,69 % 1000/10 Iy XOil LIHC-2M

oKoHYaHue T1aoII. 4.1




Mommocts Tun Kommiekryromniee 000py10BaHue

fun Tpch?i%PXaTOpa’ tpancdopmaropa | Illkaper BH Ixadpsr HH
KTITM 1600/10 1600 Tll?o oﬂ?- B?;;i;?f“ HHJII}{I%?;\/IA
2KTTIM 1600/10 2x1600 Tﬁ%ﬁ?' BI;IJ;;OP;IHH hﬂl%gill\\/l/[
KTrl%//Iozj 00- 2500 TH3-2500/10 11IBB-3 ﬁ%ﬁéﬁ
2KT113}\3,§§ 00- 22500 TH3-2500/10 LIBB-3 P

IIpumeyanus. 1. BIOK BHICOKOBOJIBTHOTO BBOJA BBINOJHSETCS Tpex TUnos: BB-1 — ¢
TIIyXUM IpucoennHeHneM kabens; BB-2 — ¢ mpucoeannenneM kabens yepes3 pa3beJuHUTENb;
BB-3 — ¢ npucoennnenneM kabemns yepe3 pa3beUHUTENb U MpenoxXpannuTenb. 2. byksst M n
Y B o6o3Hauenun TunoB KTII coorBeTrcTBEHHO 0003HA4aOT: MOAM(MUIMPOBAHHAS U

YHU(PULIHPOBAHHASL.

Tabmnura 4.2

TexHnYeCKHE XapaKTePHCTHKU KOMILIEKTHBIX TPAHC()OPMATOPHBIX
noacraHuui Hapy:kHoi yctanoBku Tuna KTITH-72M nanpsizkenuem 6/10 kB

[Tokazareinn KTIIH-72M-160 KTIIH-72M-250 KTIIH-72M-400

MomuocTs
TpaHchopmaropa, KB-A 160 250 400
PazbenunanTens BP3-10-400 BP3-10-400 BP3-10-400
[IpuBon I1P-10 T1P-10 T1P-10
BBog KabenbHbrii KaGenbHbrii KabenpHbrii

Ipumeuanue. KTITH noctaBnstoTcst 6€3 CHIIOBBIX TpaHC(HOPMATOPOB.

4.2. Komnnekmuble  pacnpedenumesibHble  ycmpolicmea

HanpsixeHuem do 1000 B

KommnekTHbie pacnpeaenuTesbHbie ycTpoiicTBa HanpsbkenueM o 1000 B
MpeAHA3HAUCHBI ISl MpUeMa U PacHpeAesiCHUs] 3JIEKTPOIHEPIruu, YIPaBICHUS U
3aIIUATHI AIEKTPOYCTAHOBOK OT MEPETPY30K MU KOPOTKUX 3aMblKaHU. OHU COCTOAT
U3 MOJHOCTHIO WJIM YaCTUYHO 3aKPBITHIX MIKA(POB WA OJOKOB CO BCTPOCHHBIMH B
HUX KOMMYTAIIMOHHBIMU U 3alIUTHBIMU amnmnapaTamMu, YCTPOMCTBaMH aBTOMATHUKH,
U3MEpPUTEIbHBIMU MPUOOPAMU U BCTIOMOTaTEIbHBIMU YCTPOMCTBAMU.

Jns  pacnipedeneHuss  AJEKTPOIHEPrdd B 1[€XaX  MPOMBIIUICHHBIX
NPEANPUATUNA IPUMEHSIOTCSI CUIIOBBIEC paclpeieINTEIbHbIE KAl U TYHKTHI.

LIxaghvr cunosvie pacnpeoerumenvhvie [LIP1] nipuMeHSIOTCS IS MpUeMa U
pacipenesieHus SJIEKTPOIHEPTUU B MPOMBIIIUICHHBIX YCTAHOBKAaX HA HOMUHAJIbHBIN
Tok g0 400 A. B 3aBucumoctu oT Tuma mmKada Ha BXOJ€ YCTaHABIMBACTCS
pyOMIBHUK, JBa PYyOWIbHUKA MpU TMUTAHUU IKaga OT ABYX HCTOYHUKOB WITU
pyounbHUK ¢ mpeaoxpanuteneM. I[llkadgel umeror 5...8 OTXOAAIIUX TPy,
YKOMIUIEKTOBaHHBIX NpenoxpanuressiMu cepun [TH2 nin HITH2 Ha HOMHHaNbHBIE
toku 60, 100 u 250 A. B Tabmuiie 4.3 npuBeaeHbl MapaMeTpbl HEKOTOPHIX THUIIOB
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pacripeaenuTenbHbIX mikagos [1IP11.

Tabnuua 4.3
IIxadbl pacnpeneaureabubie cepun HIP11
Alnapatsi BBOAA Yucno Tpex¢asHbIX I'pyni U
Tun mxada Tumn u HoMUHaNBHBIE TOKH, A HOMHHaﬂBHHE TOKH, A,
IpeOXpaHUTEIeH OTXOAANIMX
PYOMIIBHUK NpeaoXpaHUuTEIIb JTIUHUH

[1P11-73701 5x60
[1P11-73702 P16-353 — 5x100
P11-73703 250 A 2x60 + 3x100
[11P11-73504 8x60
[1P11-73505 8x100
[1P11-73506 P16-373 8x250
1P11-73707 400 A - 3x100 + 2x250
[1P11-73708 5x250
[1P11-73509 4x60 + 4x100
IIP11-73510 2x60 + 4x100 + 2x250
[1P11-73511 6x100 + 2x250
[1P11-73512 8x60
[1P11-73513 P16-373 8x100
[1P11-73514 400 A 400 8x250
1P11-73515 4x60 + 4x100
[1P11-73516 2x60 + 4x100 + 2x250
[1P11-73517 6x100 + 2x250
Hpumeuanus.

1. Hlkadbl BBITyCKAIOTCS MO CTEMEHU 3alIUThl 000JOYKHM mIKada B ABYX HMCIOJHEHHSIX
IP22 u IP54 (cTpykTypa o003HaueHHs mpuBeaeHa Ha puc.4.2), 4To OTpa)kaeTcsi B 0003HaAUECHUHU
mkada BBeEHHEM JTOMOJIHUTENBHO K Mapke mKkada odoznauenus 223 unu 54VY2, Hanpumep,
IP11-73701-22Y3 u HIP11-73701-54Y2.

2. lnutenbHO JOMYyCTUMAas Harpy3ka mkaga co CTeNeHbto 3aumThl 00osnouku |P22 paBHa
HOMHHAJIbHOMY TOKY BBOJIHOIO ammnapata, a mkados co crenenbto 3amuTsl 1IP54 — 80% sroit
BEJINYHHBL.
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P 5 4

I

International \ 3ammTa OT MPOHUKHOBEHUS BOJIBI:
1 — oT BepTHKAIBHBIX KaIlelb;

Protection | 2 — OT KameJb MpH HaKJIoHe 710 15°;
3 — ot gox (yroa Hakiona 60°);

3ammra OT CONPUKOCHOBE- 4 — o1 OpBI3T B IOOOM HAIPABICHUH;

HUS W TIONAJaHUs TOCTO- 5 — OT BOJSIHBIX CTPYH B 1I000M

POHHHUX TBEPABIX TEII: HaIlpaBJICHUH,

1 — pazmepoM Gonee S0MM; 6 — oT BOJIH BOJIBI;

2 — pazmepoM Oomee 12mmM; { — TIpY TIOTPYXKEHUHU B BOALY;

3 — pazmepomM Ooitee 2.5MMm; 8 — npu UM TEITLHOM MOIPpy>KCHUH

4 — pazmepom 6osee 1.0mm; B BOZY;

5 — 3ammra oT IBUIH; X — OTCYTCTBYET.

6 — IBIJICHETTPOHUIIAEMOCTH;

X — OTCYTCTBYET.

Puc. 4.2. Ctpykrypa ycI0BHOI0 0003HAUEHUS CTETICHU 3aIUTHI

Ilynkmor  pacnpedenumenvuvlie cepuu  [IP1]1  mpenHa3sHadeHbl s
pacnpenesieHusl JEKTPOIHEPrun Hamnpsbkenuem a0 660 B nepemennoro u 220 B
MOCTOSIHHOTO TOKa M JUIsi OOECIEeUeHMs 3alluThl JUHUU TMpU TEeperpyskax u
KOPOTKMX  3aMbIKaHUAX.  [IyHKTBI =~ YKOMIUIEKTOBaHBI ~ aBTOMAaTUYECKUMH
BhIKJTIOUaTessiMuA cepud AE20 B OJTHOTIOIIOCHOM M TPEXITOIFOCHOM UCIIOJHEHUSIX C
HOMUHAJIbHBIM TOokoM 63 u 100 A. B 3aBucumoct OT cxeMbl B mikadax
ycTtaHaBiauBaeTcss OT 3 10 30 JMHEHHBIX OJIHOMOJIOCHBIX aBTOMAaTHYECKUX
BBIKJIOUarenen u or | go 12 — TpexmomocHbix. Ha BBOJax NyHKTOB
MpeycMaTpuBaeTCsl aBToMaTuueckuil Beikirodatesb cepur A3700 wim AE20 nHa
toku 100-630 A. IlapameTpbl HEKOTOPBIX THUIIOB PACIPEICIUTEIbHBIX MYHKTOB
[1P11 npuBenens! B Tabnue 4.4.

Tabnuma 4.4
IIynkTsl pacnpeneaureabubie cepun IP11
THUNOKUCIIONHEHNE TYHKTA Koui-Bo
. Tun o
HomunanbHblit JIMHENHBIX
BBOJTHOTO
HaBecnoe | HamompHoe | YTOIieHHOE | TOK ITyHKTa, A TPEXITOJIO CHBIX
BBIKITIOYATEIS N
BBIKJIFOYATENIEH
1 2 3 4 5 6
Ilynkmui ¢ auneunvimu asmomamamu AE2030
I1P11-3011 — — 90 — 4
I1P11-3012 — — 90 AE2056 4
I1P11-3017 — — 144 — 6
I1P11-3018 — — 144 A3710 6
[1P11-3025 — — 225 — 8
I1P11-3026 — — 225 A3720 8
I1P11-3035 — — 225 — 10
I1P11-3036 — — 225 A3720 10

OKOHYaHwue Tadi. 4.4
79



1 2 | 3 4 5 6
Ilynxmeot ¢ aunetinvimu svikmovamensamu AE2040
I1P11-3047 — I1P11-1047 90 — 2
I1P11-3048 — I1P11-1048 90 AE2056 2
ITP11-3053 — — 225 — 4
[1P11-3054 — — 225 A3720 4
I1P11-3059 — I1P11-1059 225 — 6
I1P11-3060 — I1P11-1060 225 A3720 6
I1P11-3067 — I1P11-1067 225 — 8
I1P11-3068 — ITP11-1068 225 A3720 8
I1P11-3077 | T1P11-7077 | TIP11-1077 225 — 10
I1P11-3078 | T1P11-7078 | TIP11-1078 225 A3720 10
I1P11-3089 — I1P11-1089 360 — 6
I1P11-3090 — ITP11-1090 360 A3730 6
I1P11-3097 — I1P11-1097 360 — 8
I1P11-3098 — I1P11-1097 360 A3730 8
[M1P11-3107 | I1P11-7107 | TIP11-1107 360 — 10
I1P11-3108 | T1P11-7108 | T1P11-1108 360 A3730 10
Ilynkmui ¢ auneunvimu svikaouamenamu AE2050
I1P11-3117 — — 225 — 4
I1P11-3118 — — 225 A3720 4
IM1P11-3119 | IIP11-7119 — 360 — 6
IMP11-3120 | MP11-7120 — 360 A3730 6
IMP11-3121 | IIP11-7121 — 567 — 8
A3730 nn

IMP11-3122 | IIP11-7122 - 567 A3740 8

— I1P11-7123 — 567 — 12

A3730 nn
— ITP11-7124 — 567 A3740 12
Hpumeuanus.

1. TlyHKkTBI MOryT OBITh BBIMOJNHEHBI MO cTermeHn 3ammuThl IP-21 u IP-54 (54
WCIIOJIHEHUE) U 110 KIIMMAaTHYECKOMY UCIOJIHCHUIO U KaTteropuu pasmemienus Y3, V1, T3, T1,
XJ12, XJ13, XJ14.

2. JlaHHBIE TYHKTOB C OJHOIOJIOCHBIMH BBIKIIOYATEISIMA W KOMOWHAIMEW OIHO- U
TPEXIOMIOCHBIX CM. B [9].

Ilynkmol  pacnpedenumeinbHbie cepuu 1IP24 YKOMILJIEKTOBAHbI
aBTOMAaTW4YeCKUMH BbIKItouaressiMu cepur A3700. B 3aBUCMMOCTH OT CXEMBI B
mkadax ycraHaBiauBaercs 4, 6, 8 unu 12 nuHeWHBIX aBTOMaToB. B Tabmuie 4.5
MPUBEACHBI MAPAMETPhl U KOMIUIEKTALMsI HEKOTOPBIX THIIOB PACHPEIEIUTEIbHBIX
nyHkToB [1P24.
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Tabmuua 4.5
IlynkTsl pacnpeneaunrtenbHbie cepun [1P24 Tpexno0CHOro HCnoJTHeHUs

PacnipenenutenbHbld MyHKT BceTpanBaeMblil BBIKIIIOUATENb
Havecrioe . JlunHelHbIH (KOIMYecTBO
HamonpHOE HCIIONHEHHE <« Boanoit .
HCIIOJIHECHU B BBIKJTIOUATEJICH THIIOB)
C 0 o
Moco0 MOHTa)ka BHEITHUX TPOBOTHUKOB % § Hpegce)ﬂ? § *; 5 é ;*;
C = ) I'yIUPOBAHUS o
CBepxy U CHU3Y MPOBOJIAMHU U 5 HU3Y = Tum Komm OMHHAEHOro @ 2 @ 2 Z
M Ka0eJsIMH ¢ o HECTRO 2 g 3 g
Ka0eJsIMU ¢ PE3NHOBOM HIIU C OyMaKHOM E‘ TOKa o o S = =
IUIACTMACCOBOM M3 OJISIIUCH H30JISIIHEN é’[ pacuenuTens, A < < < 2 Q
1 2 3 4 5 6 7 8 9 10
[1P24- [1P24- [1P24-
3101(3401) | 5101(5401) | 7101(7401) | ©30(700) - - - 2 2 _
[1P24- [1P24- [1P24-
3102(3402) | 5102(5402) | 7102(7402) | 830(700) - - - - 4 -
[1P24- [1P24- [1P24-
3103(3403) | 5103(5403) | 7103(7403) | °30(700) - - - 2 4 _
[1P24- [1P24- [1P24-
3104(3404) | 5104(404) | 7104(7404) | 900700 | - - - - 2 4
I1P24- [1P24- [1P24-
3105(3405) | 5105(5405) | 7105(7405) | 0000 | - - - - 6 _
I1P24- [1P24- [1P24-
3206(3506) 5206(5506) | 7206(7506) | O20¢/00) - - - 5 ) 4
I1P24- I1P24- I1P24-
3207(3507) 5207(5507) 7207(7507y | ©30(700) - - _ _ 4 s
I1P24- I1P24- I1P24-
3208(3508) 5208(5508) 7208(7508) 630(700) — _ B B 6 5
I1P24- I1P24- 11P24-
3309(3609) 5209(5509) 7209(7509) 630(700) — _ B B B 1

npojoinkeHue Tabm. 4.5
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1 > 3 4 5 7 10
si00610) | 5206810 | 72100510 | ©0000 | - - >
33?1%2-11) 521111%;-11) 721111%;-11) 630(700) - ~ °
33?21)(?32_12) 52?2%;_12) 72?21)(?;_12) 550(600) | A3744C 100650 _
[1P24-3213 | [IP24-5213 | I1P24-7213 420 | A3734C 250-400 2
32?4&:23;_14) 521114%;_14) 72{%2_14) 550(600) | A3744C 100630 _
32?(%2’_19) 52111;23_19) 7211%)(%_19) 420 | A3T3AC 700-400 °®)
32?7%:_17) 5211171)(%-17) 721117P(%é-17) 550(600) | A3744C 400-630 4
32111;)(?%2-18) 52111;)(?;-18) 721118%;_18) 550(600) | A3744C 100630 _
33121(%2_20) 521215(\%32-20) 72121()%:_20) 550(600) | A3744C 100630 i
331211P}:232_21) 521211})(?;-21) 721211})(%2_21) 550(600) | A3744C 100630 °
33?21)(:232_22) 521212%2_22) 72?21)(%_22) 550(600) | A3744C 100630 *
321215(:23;-2 ) 521213%‘;-2 3y | 7 21273}’(%‘23) 550(600) | A3748H E -
32121:’(%4;-2 Y 521;%‘;‘2 ) 72127%‘;‘2 g | 480(520) | A3738H E 2
321215122-2 ) 5212151’(2‘;‘2 5 | 7 21275%‘;'25) 550(600) | A3748H - -

OKOH4YaHHuE Tadi. 4.5
‘ 1 > 3 4 5 7 10 ‘
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32121(%2-2 ) 52121(;%‘;‘2 o | 7 2127(;%‘;'26) 550(600) | A3748H

32121719(%4;-2 ) 5212171’(2‘;'2 ) 72127713‘;'27) 480(520) | A3738H

32121819(24;-2 ) 52122)(&232-2 o | 7 2127%‘;'28) 550(600) | A3748H

3212191’(?;;-2 0 52121;523?)_2 o | 7 2127;%‘;'29) 550(600) | A3748H

333110%2-3 ) 52};&%‘;‘3 o | 7 21;0%;0) 480(520) | A3738H

33311%25 ) 5213}11)(?;'3 b | 21;11’(%‘;5 1) | 550(800) | A3748H

3331121’(%25 ) 521;21)(2‘;5 ) 721;21’(%52) 550(600) | A3748H

333113}’(@25 ) 521;?%‘;-3 ) 721;3}’(%53) 550(600) | A3748H
IIpumeuanus.
1. B ckoOkax yka3aHbl yHKTBI C IPYTUMH JOIYCTUMBIMH TOKaMH IIPU TOH 7K€ KOMIIEKTHOCTH.
2. IlyHKTBI BBIIyCKAIOTCS IO CTENEHU 3allMThl B ABYX ucnonHeHusXx — |P21 u IP54, 4ro orpaxkaercs B 00O3HAYEHUU IYHKTA BBEICHUEM

JONIOJTHUTENIBHO K MapKe MyHKTa obo3HaueHnid 21V 3 unu 54V 3, nanpumep 11P24-3101-21VY3 u [1P24-3101-54VY3.
3. * HOMHUHAJIBHBIH TOK TEPMOOMMETATHYECKUX paclleuTelel Beikitodyareneil Tumos: A3726DY3—(160-250)A, A3722DY3-160A; ** — 1o xe,
st TUoB A3716DY3—(16-160)A, A3712DY3-160A; *** — 1o xe, 11t TunoB A3716DY3—(16-80)A.



Pacnpeoenumenvuvie nynkmer cepuu I[IP85 u [IP87 BbIIIyCKalOTCA Ha
HOMUHaNbHBIE TOKH OT 160 go 630 A. KoMmmuiekTyroTcs aBTOMAaTHYECKHUMU
BeIKItOUaTessiMu  cepun BAS0  w  mpepgHazHadeHel UL PACHPEICIICHUS
AIEKTPOIHEPTUU U 3aLIUTHI AIEKTPOYCTAHOBOK IPH Ieperpy3kax u tokax K3, mus
HEYaCTBIX OINEPATUBHBIX BKJIIOYEHUN W OTKIIOYEHUH HIEKTPUUYECKHX LENed u
IIyCKa aCUHXPOHHBIX JIBUTATEIIEH.

ITyHKTBI UMEIOT UCTIOJIHEHUS TTI0 HOMUHAIILHOMY TOKY — 160, 250, 400 u 630
A, mo creneHu 3amutbl o0onouku — IP21 u IP54, no cnocoOy ycTaHOBKH —
HaroJbHOE, HaBecHOe U yroruieHHoe. [lyHkTel cepuun [IP85 nmpennasHaueHsl s
DKCIUTyaTalluy B CETAX HampspkeHueM 10 660 B mepemennoro Toka, a cepun [1P87
— B ceTax HampspkeHueMm 110 220 B nocrossHHOro Toka. IIyHKTBI MOryT MMETh Ha
BBOJIC aBTOMaTu4eckue BhIKIouaTenu cepud BAS1, BASS u BAS56. B kadectBe
JUHEWHBIX BBIKJIOYATENIEH B IYHKTaX YCTAHABIMBAKOTCS aBTOMATHYECKHUE
BBIKJTIOUaTenu ofHonomocHsie BAS1-29 u tpexnomocusie BA51-31 u BAS51-35.
[Mlupokwnii AWanazoH HOMHHAJIBHBIX TOKOB pACLEIUTENENH aBTOMAaTHUYECKUX
BBIKJIFOUATENIEN IIO3BOJIIET OCYIIECTBUTh 3alIUTy DJJEKTPUYECKUX LENel u
YCTAaHOBOK Pa3JIMYEHHOr0 Ha3HAYEHUS.

CrpykTypa yCIOBHOIO O0OO3HAYEHHs PACHPEICIUTENbHBIX IyHKTOB IPUBEICHA
Ha puc. 4.3, 4.4, a mapameTpbl 1 KOMILJIEKTaIus — B Tabsmnax 4.6 u 4.7.

(me] [2) (2] [3] [4] [5] [8]
ITynkT pacnpe- Osma widpa
ACTHTCIRHBIT Kareropnus pasme-
CHHUSA
JBe mudpst m
Howmep pa3pabotku OyiHa uiw JiBe OYKBBI
cepuu KimmMarugeckoe ncrosiHeHue
Opna mudbpa CreneHs 3aMThl 000JI0YKH

Bun ycTaHOBKM ITyHKTA:

3 — HaBeCHOE; BBOJI CBEPXY U
CHHU3Y IPOBOJHUKAMHU, KabeIsIMu
B PE3UHOBOM WJIU MJIACTMACCOBOM
W30JISITIH; CHU3Y — KaOeJIsIMH B
OYMaKHOH H30JSAIIH

4 — HamoJIFHOE; BBOJI ITPOBOJIA H
Ka0ells CBepXy

5 — HaBecHoe, BBOJI CBEPXY U
CHHU3Y POBOIaMH, KaOeIsIMH B
PE3MHOBOM WM IJIaCTMACCOBOM
W30JISITIH; CHU3Y — KaOeIIsIMH B
OyMaXKHOM U30JISAIINN

Tpu mudper

Homep cxemsl

[To HOMepy cXeMbl MOKHO OIIPENETIUTh TadapuT
(liomy A), KOJI-BO ¥ THIT BBIKJIFOUATEIICH, APYTHE
JaHHBIC

7 — HanoJIFHOE; BBOJI CBEPXY HIIM CHHU3Y IPOBOJAMH, Ka-
OesIMHU B PE3MHOBOM HMJIH MJIACTMACCOBOM M30JISIIIUH;
CHU3Y — Ka0ensiMH B OYMa)kKHOM M30JISIIIAN

8 — HamospHOE; BBOJI ITPOBOJAMH TN KaOelIeM B pe3HHO-
BOW WJIM TIJITACTMACCOBOM M3OJISAIINU

9 — manonsHOE; BBOJ Kabenem ceuenreM 1000 MM?

Puc. 4.3. CtpykTypa ycIoBHOTO 0003HAYCHHUS
pacrpeaennTenbablx TyHKTOB cepuu 11P8S u I1P87
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1P |

(85)[ | [3] [oaz] [-] [2a]| -]}y 3]

ITyHkT pacrpe-

JNETATENLHBIN

Howmep pazpabotku cepun

85 — nmepeMeHHbII TOK
87 — MOCTOSIHHBIN TOK

3 — HaBeCHOE HCIIOJIHCHHUE,

BBOJI CBEPXY U CHU3Y MTPOBOJIaMH, Ka-
OensiMH B pe3WHOBOM WITH I1JIACTMACCO-
BOI M30JISIMN; CHU3Y — KaOesiMu B

OyMayKHOHW M30JISIIUU

012 — Homep cxeMmbl

IP21 — crenens 3anuthl (cM. puc.4.2)

2 — 3amuTa OT MPOHUKHOBEHHS BHYTPH MAJIBIICB HITH TIPE-
METOB JNIMHHOU 10 80 MM U OT IPOHUKHOBEHUS TBEPABIX

TN pazMepom Oosee 12 MM
1- 3alrTa OT BEPTUKAJIbHBIX KallC/Ib BOAbL

Kareropus pazmenenus
3 — JUIs 3aKPBITHIX
HOMEILIEHUH

KnumMaTtrueckoe ncrnonHeHne
VY — m1st yMepeHHOTo KiimMara

Puc. 4.4. [Ipumep ycmoBHOT0 0003HAYEHUS paclpeAeIUTeIBHOIO MMyHKTa cepuu [1P85

Tab6aura 4

TexHnuyeckue JaHHbIE pacnpeaeauTeIbHbIX NYHKTOB cepun I1P8S C
TPEXNMOJICHBIMY JJUHEHHBIMHU BbIKJIHYATEJIIMHA

.6

Howmep PaGouwii l,;, A. mpu ucrionHeHUn KOHqueCTBO TPEXITOTIOCHEIX
CXEMBI Iy, A JIMHEWHBIX BBIKJIKOYATENICH
IP21VY3 IP54 YXJ12, T2 BA51-31 BA51-35
1 2 3 4 5 6
C zascumamu Ha 6600e
153 630 504 473 — 2
154 2 2
155 4 2
156 6 2
157 8 2
C svixmouamenem BAS51-39 na ssooe
090 630 504 473 6 -
091 8 -
092 10 -
093 12 -
094 — 4
095 2 2
096 4 2
097 6 2
098 8 2
OKOH4YaHwue TadJ. 4.6

1| 2 \ 3 | 4 \ 5 \ 6

C svixnouamenem BA55-39 na esooe
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115

630

504

473

116

oo | o

117

118

=
[ If=)

119

120

121

122

123

o N ]

C gviknouamenem BA56-39 na esooe

140

630

504

473

141

w| o

142

143

==
N[O

144

145

146

147

148

IO~ N

NN NN

u IP54), Bce ocranbHble — HaBeCHOE U HanojbHoe ucnojHenue (IP21 u 1P54).

Ilpumeuanue. TIP 85 mo cxemam 153...155 umerot TopK0 HaBecHOe ucnojHeHue (1P21

Tabmuna 4.7

TexHu4eckue JaHHbIE pacnpeaeanTeIbHbIX MyHKTOB cepun IIP 85 ¢ onHo- n

TPEXMOJII0CHBIMH JIMHEeHHBIMHU BBIKJIIOUYATEJISIMH

Homep PaGouwnii l;, A, mpu ucnoaHeHUN KOHH%CTBP BASI-3
CXOMBI Iy, A JIMHENHBIX
IP21V3 IP54 YXJI2, T2 | l-momocH. 3-TIOJIIOCH.
1 2 3 4 5 6
C 3aoicumamu Ha 8600e
001 160 120 120 3 -
002 6 —
003 3 1
004 - 2
005 12 -
006 6 2
007 - 4
008 18 -
009 12 2
010 6 4
011 — 6
012 250 200 183 12 2
013 6 2
014 - 4
015 18 -
npoaonKeHue Tad. 4.7

1 2 3 4 5 6
016 12 2
017 6 4
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018 - 6
019 24 -
020 18 -
021 12 4
1 2 3 4 5 6
022 250 200 183 6 6
023 - 8
024 30 -
025 24 2
026 18 4
027 12 6
028 6 8
029 - 10
030 400 320 300 18 -
031 12 2
032 6 4
033 - 6
034 24 -
035 18 2
036 12 4
037 6 6
038 - 8
039 30 -
040 24 2
041 18 4
042 12 6
043 6 8
044 - 10
149 630 504 473 - 6
150 - 8
151 - 10
152 - 12
C svixnrouamenem BA51-33 na 6sooe
045 160 128 120 3 -
046 6 -
047 3 1
048 - 2
049 12 -
050 6 2
051 - 4
052 18 -
053 12 2
054 6 4
055 - 6
npoaonKeHue Tad. 4.7
1 2 | 3 | 4 | 5 | 6
C swvikmouamenem BA51-35 na 6sooe
056 250 200 188 12 —
057 6 2
058 - 4
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059 18 —
060 12 2
061 6 4
062 - 6
063 24 —
064 18 2
065 12 4
066 6 6
067 - 8
068 30 —
069 24 2
070 18 4
071 12 6
072 6 8
073 - 10
C svixnrouamenem BA51-37 na 66ooe
074 400 320 300 - 4
075 18 —
076 - 2
077 6 4
078 - 6
079 24 —
080 18 2
081 12 4
082 6 6
083 - 8
084 30 —
085 24 2
086 18 4
087 12 6
088 18 —
089 - 10
C svixnrouamenem BA55-37 na 6sooe
099 400 320 300 - 4
100 18 —
101 12 2
102 400 320 300 6 4
103 - 6
104 24 —
105 18 2
oxkoH4aHue Tadin. 4.7
1 3 4 5 6
106 12 4
107 6 6
108 - 8
109 30 -
110 24 2
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111 18 4
112 12 6
113 6 8
114 - 10
C sviknouamenem BA56-37 na 6600e
124 400 320 300 — 4
125 18 -
126 12 2
127 6 4
128 — 6
129 24 -
130 18 2
131 12 4
132 6 6
133 — 8
134 30 -
135 24 2
136 18 4
137 12 6
138 6 8
139 — 10

Ipumeuanue. Ilynktel 1P 85 mo cxemam 001...089 mo cmocoOy yCTaHOBKM HMEIOT
ucrojHeHue HaBecHoe (creneHb 3aumThl IP21 u IP54) wnmn yromnennoe (IP21), a mo cxemam
099...114, 124...139, 152 — naBecHoe u HanojbHOe (IP21 u IP54).
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4.3. KoMmmymauyuoHHbIe u 3awjumHsbie annapamesl
HanpspkeHuem 0o 1000 B

4.3.1. NpepoxpaHutenu

[Ipenoxpanutenu NPUMEHSIOTCS ISl 3alIUTHI AJIEKTPOYCTAHOBOK OT TOKOB
K3. 3ammTa oT neperpy3ok ¢ moMOIIbI0 MPEAOXPAHUTENIEH BO3MOXKHA TOJIBKO MPHU
YCJIOBUH, YTO 3al[MIIAEMbI€ DJIEMEHThI YCTAHOBKH OYIYT BBIOpAHBI C 3aMacoM Mo
MPOITYCKHOM CITIOCOOHOCTH, MPEBBIIIAIOIIEM MPUMEPHO Ha 25 % HOMUHAIBHBINA TOK
IIJIABKOM BCTABKH.

HaubGonee pacnpocTpaHeHHBIMU TPEAOXPAHUTEISIMUA, TPUMEHSIEMBIMHU JIJIs
3aIUTHI AJIEKTPOYCTAHOBOK HampsikenueM 10 1000 B, sBistoTes:

[1P — npenoxpaHuTenb pa300pHBIN;

HITH — HachInHOM NMpeoXpaHuTesb, HEpa30OPHBIi;

[TH2 — npenoxpaHuTenb HACHITHOMN, pa30OPHBIA.

Hamonnurenem sBisieTcss KBapLEeBblid MEJIKO3EPHUCTBIN MTECOK.

B Ttabmumax 4.8 uw 4.9 npuBeAcHbl TEXHUYECKHE JIaHHBIC IIJIABKUX
npeaoxpaHuTene, a Ha puc.4.5 Moka3zaHbl 3aIIUTHBIE XapPAKTEPUCTUKU TUTABKHUX
BCTaBOK Mpenoxpanuteneid tuna [TH2 Ha paznuyHble HOMUHAIBHBIE TOKU.

Tabmuna 4.8
Texnuveckue JanHble npexoxpanuredeii [1P2
o HanbGoapmmii OTKIII0YaeMBIA TOK
HomunaneHbll TOK, A N
(melicTByroliee 3HaueHue), A
Hcnonnenue | ] HcnosHenue 2 Hazuauernue
Hggfgﬁ‘g;' I1naBxnx TIpYU HATIpsKEHUH, B
BCTABOK 220 380 380 500
15 6;10; 15 1200 800 8000 7000
[IpenHnasHaueHbl
60 15; 20,.25, 35; 5500 1800 4500 3500 | A paboThI B CETAX
45: 60 IIOCTOSIHHOI'O U
100 60; 80; 100 14000 | 6000 | 11000 | 10000 |MCPCMEHHOIO ToKA
200 100;125:160; 1 14000 | 6000 | 11000 | 10000
200 HomuHnansHOE
350 200,225, 260; | 11500 | 6000 | 13000 | 11000 |HATPmKEHHEy
300; 350 UCIOJIHEHUA
600 350:430:500; | 15000 | 13000 | 23000 | 20000 |1~ 220B.ay
600 HUCIIOJIHEHUS
600; 700; 850; 2-500B
1000 1000 - — — -
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Tabmuma 4.9

Texnnueckue nanubie npegoxpanureseir HITH u 1TH2

HoMmuHanesHBIN TOK
~
§“ = 8<,:
5} == H 2
= 752 L IIpu kakom
= o>
Tun npenoxpanurtens g < [IaBKIX BCTABOK, A % g é GE [OJI0KEHUU
= O 2,2 | NPeAOXpaHUTEIs
o o oD
% =
HITH-15 15 |6;10; 15 -
HITH-60M 60 |20; 25; 35; 45; 60 -
I[TH2-100 100 |30;40;50; 60; 80; 100 50000 |Ipu BepTHKATBHOM
80; 100; 125; 150; 200; 1 TOPU30HTATTbHOM
[TaTponsl [1H2-250 250 250 40000 MMOJIOKECHUH
pa3bopHble | [TH2-400 | 400 [200; 250; 300; 400 25000 |Tonbko mpu
[IH2-600 | 600 |300; 400; 500; 600 25000 |BepTHUKATBHOM
TIH2-1000| 1000 |500; 600; 750; 800; 1000 | 10000 |momoxeHuU
10
7 ALAMA VAT A {120
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Puc.4.5. 3amuTHbie XapaKTepUCTUKU TJIaBKUX BCTAaBOK Mpeaoxpanureneit [TH2

91



4.3.2. ABTOMaTnyeckue Bbiknvatenu

ABTOMAaTHYECKHUE BBIKJIOUATENN C €CTECTBEHHBIM BO3AYIIHBIM OXJIAKJICHHUEM
(aBTOMATHI) TpeAHA3HAYEHBI JJIs OTKIIOYeHUs Toka npu K3, meperpyskax u
HEJOMYCTUMBIX CHWKCHUSIX HAIPSIKEHUs, [JIs1 OINEpPAaTUBHBIX BKIOYEHUN U
OTKJIFOYEHUM JJIEKTPUYECKUX Iienedl (B TOM 4YHCIe DJIEKTpOABUTATENeH) Ha
Hanpsikenne 1o 1000 B.

Pacuenurenu, sBASACH COCTAaBHOW YacThiO aBTOMAaTOB, KOHTPOJUPYIOT
3aJlaHHBIA TIapaMeTp 3allMIIAaeMOM IEMU U BO3ACHCTBYIOT Ha pacUEIUIAIOIIee
YCTPOMCTBO, OTKJIFOYAIOIIIEE aBTOMAT.

Haubomnee pacipocTpaHeHHBIMU PACIICITUTENSIMU SBIISIOTCS

a) 2JIEKTPOMArHUTHBIE — JIJIs1 3alUTHI OT Toka K3;

0) TeTIOBBIE — JIJIS 3aIUTHI OT IEPETPY30K;

B) KOMOMHUPOBAaHHBIE, COBMEIIAIOIIME B ce0€ JJIEKTPOMATrHUTHBIE H
TEIJIOBbIE PACLICTIUTEIIN;

I') NOJYIPOBOJHUKOBBIE, MO3BOJSIONIME CTYNEHYATO MEHSATh: HOMUHAJILHbBIN
TOK paclenuTessi, Bpemsi cpabaTbiBaHUsS B 30HE IMEpPErpy3Kd, OTHOLIEHUE TOKa
cpabarbeiBanus rpu Toke K3 (0,15 0,25; 0,4 ¢).

[TomynmpoBOTHUKOBBIE PACIIEITUTENN UMEIOT 00Jiee CTaOUIIbHBIC MapaMeTphl U
yJI0OHBI B HACTPOMKE.

Ecnu aBTOMaT He MMEET MaKCUMAaJIbHBIX paclEeNUTesIeH, TO OH UCHOIb3yeTCs
TOJIBKO JJIsI KOMMYTaIlMM Tienei 0e3 Toka.

KpoMe yka3aHHBIX BbIIIE, HUMEIOTCA TaKKE€ MHHUMAIIbHBIC, HYJIEBBIE,
HE3aBUCHMbIE U MaKCUMaJbHbIE TOKOBBIE paclenuTeau. MUHUMaIbHBIC
pacuenuTeNy OTKIoYaroT BkimoueHHbd aBTromaT pu U=(0,35+0,7) U,,; Hy/1eBbIe
pacuenuremn — npu (0,1+0,35) U,,,. He3aBucumbie pacuenuTenu ciayxar s
JIMCTAHIIMOHHOTO OTKJIFOUEHHSI aBTOMATOB, MAaKCUMAJIbHBIC TOKOBBIE — JIJISI 3alIUThI
ANEKTPUUYECKUX LIeTel (KpOMe ABUTATENEH) OT Meperpy3KH.

HauGonee coBpeMeHHBIMU, SIBISIFOTCS aBTOMATHYECKUE BBIKIIIOYATENN CEPUU
BA, npennaznaueHnble s 3ameHbl ycrapeBmux A3l, A37, AE, ABM u
«OnekTpoH». OHM  HMEIT  YMEHBbLIEHHbIE  radapuThl,  COBEPILICHHbIE
KOHCTPYKTHBHBIE Y3JIbI M OJIEMEHTHL. PaboTaloT B CeTAX TOCTOSHHOTO U
nepemeHHoro Toka. Ha puc.4.6 npencrasieHa CTpyKTypa YCIOBHOTO 0003HAUEHUS
cepun BA.

OCHOBHBIE TEXHHYECKHE JaHHBIE aBTOMAaToOB naHbl B TaOmuie 4.10, a
MOAPOOHBIC YCIIOBUS X AKCILTyaTtanuu — B [10].
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BA 51 — 31 — 1

O6o3znavenne OG6o3HaYCHUE KOTHIECT-
BBIKJTIOYATEIIS Ba OJIFOCOB!
1 - omuu
Pazpabotka: 2 — iBa
51, 52 — ¢ TEMIOBBIM U dJICK- 3 - pu

TPOMarHUTHBIM paclenuTe-
JSIMH (MJTH TOJIBKO C 3JIEKTPO-
MarHUTHBIM);

53, 55, 75 — ¢ momynpoBoHU-
KOBBIM MaKCHMaJIbHBIM pac-
LETIUTEIIEM;

56 — 6e3 MaKCUMaJIbHBIX pac-
LenuTenen

O0603HaYeHUST HOMUHATBHOTO TOKA (|0, A)

BBIKJIIOYATEIS:

25 -25A 39 - 630A
29— 63A 41 - 1000A
31 -100A 43 — 1600A
33 - 160A 45 - 2500A
35-250A 47 —4000A
37 -400A

Puc.4.6. Ctpykrypa ycioBHOro 0003HaueHHUsI aBTOMATHYECKOTO
BBIKITIOUATeNs cepun BA.

Jononnumenvhuvle ceéedenus 06 agmomamax:

1. ABromarnueckue Bbikirouarenu cepun AIISOb BeImyckarT ¢ pasHbIMU
BUJIAMU paclenuTeNeld, YTo OTpa)kaeTcsi B UX oO0o3HaueHuHW. Tak, Hampumep,
AIIS0B2MT — ¢ nBymsi komOmHUpOBaHHBIMHU pactenutensimu; AIISOB2M — ¢
IBYMs 3nekTpoMarHuTHeIMU pacuenutensimu; AIISOB3TH — ¢ tpemst TernoBbiMu
paclenuTeNIMi YW MHHUMAJIbHBIMH PACIETIUTENISIMA HanpsbkeHuw; OykBa [
O3HAYaeT — HE3aBUCUMBIN pacrenurens, OykBa O — MakCUMAalIbHBIN paclenuTeNb
TOKa B HYJIEBOM MPOBOJE.

[IpenenbHas KOMMYyTalMOHHAs CIIOCOOHOCTh aBTOMAara MpU MEPEMEHHOM
Hanpspkenun 380 B cocraBmser 0,5-10 kA 1pd  HOMHUHAIBHOM  TOKE
MaKCHUMaJIbHBIX pacuenutenei 1,6—63 A.

Texunueckue naHHbIe BbIKIoUarenet cepuu AIIS0 Ha HOMUHaIBHOE
HanpspkeHue 380 B mepemenHoro m 220 B MOCTOSSHHOrO TOKa IMPUBEICHBI B
tabmuie 4.11.

2. Asromarnueckue Bbikimodarenu cepud AKS0 m AK60 Bbmyckarr co
CIeAyIIIMMU  BUJAaMHM  pacuenurenierd: MIT  —  BIEKTpOMarHuTHBIM €
TUIPAaBIMYECKUM 3aMEJUICHHEM cpa0aTbiBaHMsl JUId 3allUThl B 30HE TOKOB
neperpy3ku u K3; M — 3J1eKTpOMarHuTHBIN 1JI 3a1UTHI B 30HE TOKOB K3.

Tabmuma 4.10
OCHOBHbBIC TEXHHUYECKHE JAHHBbIC ABTOMATHYECKUX BbIKJII0YATEIeH
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Tabmuma 4.11

ABTOMaTH4YeCKHE BbIK/I0OYaTeau cepun AIIS0

Tuno

aBToOMarta

Homuna

v

JIbHBIN

TOK
pacoenu

Tensd, A

CTb TO

Ka

cpabartsbl

BaHUA
TECIIJIOBO
Iro

NACTIIOTILY

OBaHUA
HOMMHHA

o =
pmé
S = A
o 8
»-QHO
= >

TAIIIADA

Toxk cpabaTbIBaHHS
AJIEKTPOMATHUTHOT'O
pacrenutens (oTceuka), A
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npu
nepeMeHHOM npu
TOKE MIOCTOSTHHOM
4acTOTON TOKE
50T
Kombunuposannuoru
AII50-3TM 1,6 2,16 1-1,6 11 14
ATI50-2MT 2,5 3,38 1,6-2,5 17,5 22
4 54 2,5-4 28 36
6,4 8,64 4-6,4 45 57
10 13,5 6,4-10 70 90
16 21,6 10-16 112 144
25 33,8 16-25 175 225
40 54 25-40 280 360
50 67,5 30-50 350 450
DnekmpomacHUumMHBbBLU
AII50-3M 1,6 11 14
AIT150-2M 2,5 17,5 22
4 28 36
6,4 45 57
10 - — 70 90
16 112 144
25 175 225
40 280 360
50 350 450
Tennoeou
AII50-3T 1,6 2,16 1-1,6 — —
AII50-2T 2,5 3,38 1,6-2,5 — —
4 54 2,5-4 — —
6,4 8,64 4-6,4
10 13,5 6,4-10
16 21,6 10-16 — —
25 33,8 16-25 — —
40 54 25-40
50 67,5 30-50

3. Apromarnueckue Bpikmrouarenu cepun AE1000 npenHasHayeHbl Ui
3aIUThl OCBETUTEJIBHBIX IEKTPHUUECKUX LIETIEN NEPEMEHHOIO TOKA; HOMUHAJIbHBIN
PEXUM pabOThI — MPOJAOKUTENBHBIN (Ta01.4.12).

Tabnuna 4.12
ABTOMAaTHYECKHE OHOMOICHBbIE BbIK/II0OUYaTe u cepun AE-1031
MepeMEHHOr 0 ToKa HanpsikeHueM 220 B Ha HOMUHAIBHBIN TOK 25 A
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Kpatnocts TOKA
o Tok cpabaTeiBaHUS
Tun aBTOMaTa u HomunanbHbIil TOK cpabaTbIBaHUS
TEMJIOBOTO
pacLenuTess pacuenurens, A AIEKTPOMAarHUTHOT O
pacuenuTens, A
pacLenuTes
Kombunuposannuoru

AE-1031-11 6 8,1
AE-1031-21 10 13,5 12-18
AE-1031-31 16 21,6
AE-1031-41 25 33,8
AE-1031-51 25 33,8

dnekmpomacHumHbLU
AE-1031-13 6 -
AE-1031-23 10 — 12-18
AE-1031-33 16 -
AE-1031-43 25 —
AE-1031-53 25 -

Tennosou

AE-1031-12 6 8,1 —
AE-1031-22 10 13,5 —
AE-1031-32 16 21,6 —
AE-1031-42 25 33,8 —
AE-1031-52 25 33,8 —

4. ABromaTtuueckue BbikiroyaTenu cepuu AE20 paznuuaroTcs mo 3HaY€HUIO
HOMHUHAJILHOT'O TOKa BBIKJIIOUATENs cieayromum oopazom: AE2020 — I, ., = 16 A;
AE2030 — I, ,0n =25 A; AE2040 — |, 0 = 63 A; AE2050 — |, 0n = 100 A; AE2060

lsiow = 160 A. YerBepras mudppa B 0003HAUEHMM BBIKJIIOYATENs O3HAYAET
cienymwomee: 3 — TPEXIOMKCHBIE € 3JEKTPOMAarHUTHBIMM MaKCUMAJIbHBIMU
pacuenurensamMu; 4 — OJHOIOJIOCHBIE C DJIEKTPOMATHUTHBIMU U TEIMJIOBBIMU
MaKCUMAJIbHBIMM PACLIEIUTENSIMH; 6 — TO 7K€, HO TPEXIIOTIOCHBIE.

5. ABroMarnueckue BbIKItouarenu cepun AE25 uMeroT nmo ogHOMY
3aMBIKAIOIIEMY U 0 OJHOMY Pa3MBIKAIOIIEMY KOHTAKTY.

JIns STUX aBTOMAaTOB HWMEET MECTO CJEIYIONIEe YHUCIO TMOJICOB B
KOMOMHAIIUU C MaKCUMaJbHBIMU PACLUENUTEIIMUA TOKa: | — OJHOMOJIOCHBIE C
AJIEKTPOMArHUTHBIMA MAaKCUMaJIbHBIMU PACIEIUTEISIMHA TOKA; 2 — JBYXIIOJIIOCHBIC
C DJJICKTPOMAarHUTHBIMU  paclUENUTEIsIMA Toka; 4 —  OIHOIOJIOCHBIE C
AIEKTPOMArHUTHBIMU U TEIJIOBBIMHU PACLHENUTEISIMHA TOKA; 5 — JIBYXIOJIIOCHBIE C
AJIEKTPOMArHUTHBIMU U TETJIOBBIMU MaKCUMaJIbHBIMU PACIEMUTENISIMHU TOKA.

6. ABTOMaThuecKWe BbIKIOUarenau cepud BAI13 npeaHasHaueHbl IS
OTKJIFOUEHHUS BJEKTpuueckux uene npu neperpy3kax u K3. Ilsaras m mecras
u@pbl B 0003HaYEHUM BBIKIIIOYATENSI 03HAYAIOT Ciieayroliee: 22 — JaBa Mojkoca ¢
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AIEKTPOMArHUTHBIMU PACUEIUTEISAIMU; 23 — JBa MOJKCA C AJIEKTPOMAarHUTHBIMU
pacuenuTesiMU ¢ TUAPABIMYECKUM 3aMmeJjieHneM; 32 — Tph MOJca ¢
AIEKTPOMArHUTHBIMU PACUEIUTENAMU; 33 — TpU MOJKOCA C 3JIEKTPOMAarHUTHBIMU
pacUENUTENSIMU C TUAPABINYECKAM 3aMeJIeHuEM. BpeMsi OTKIIFOUeHUsI aBTOMAaTOB
MO/ ACMCTBUEM HE3aBUCUMOTrO pacuenutens He npesbimaer 0,05¢.

7. ABTOMaTHMYecKHe BbIKIIOYaTenn cepun BAI16  BeimyckaroTcss Ha
cieaymomuye HOMUHaIbHbIe Toku: 6,3; 10,0; 16,0; 20,0; 25,0; m 31,5 A.
HomuHanbHble YCTaBKM MO TOKY cpadaThIBaHUSI COOTBETCTBEHHO paBHbL: 95; 140;
225;280; 350; u 440 A.

8. ABTOMaTHUY€ECKHE BbIKJIIOUaTeu cepun BA19 npennazHadyeHbl 11 3alIUTHI
ANEKTPUYECKUX YCTAaHOBOK OT TOKOB TMeperpy3ku u TokoB K3 B 1memsx
MEPEMEHHOI0 TOKa. MIMEIOT OIMH 3aMBIKAIOIIUK U OJIUH PA3MbBIKAIOIIUNA KOHTAKTHI.

9. ABroMarmyeckue BbIKIIOYaTenn cepur BAS1-25 mnpegHaszHaueHbl st
AKCIUTyaTallu W 3allUThl JJICKTPUYECKUX IENeld MEPEMEHHOr0 TOKa OT TOKOB
neperpy3ku v TokoB K3. ABromatnueckue BoikiarouaTenu cepuit BAS1125 cnyxar
JUIsl yCcKa, OCTaHoBa U 3aluThl A/l oT TOKOB neperpysku u TokoB K3. ABToMarsl
MMCIOT OJIMH 3aMBIKAIOMIMHA M OJAWH Pa3MBIKAIOIMIMN KOHTAKTHl WJIM JiBa
3aMBIKAIOIINX KOHTAKTa, a TAK)K€ HE3aBHUCUMBIE M MUHHMAJbHBIE PACIENUTEIN
HaIpsKECHHUS.

10. ABromarnueckue BeikarOuarenu cepur BAS1 na Toxkm 100 m 160 A
MpEAHA3HAYEHBI JJIS1 AKCIUTyaTalluM B AJIEKTPUYECKUX LEMAX MEPEMEHHOr0 TOKa,
BCTPAMBAIOTCS B KOMIUJIEKCHBIE YCTPOWCTBA AJISI 3aUIUThI SJIEKTPUUYECKUX IENEN OT
TOKOB Tieperpy3ku u K3; 6ykBa «I» B cepuu 03Ha4aeT, YTO 3TU aBTOMAThI CIy>KaT
JUIS 3alUThl, Mycka W oTkmodeHus AJl. ABTomar HMeeT MaKCHUMallbHbIE
pacuenuresnd Toka (JIEKTPOMarHUTHBIE M TEIUIOBBIC), a TaK)KE HE3aBUCUMBIE U
MUHUMAJIbHBIC PACIEIIUTENIN HAPSIKCHUS.

11. ABromaTnueckuii BeikIrouaTeab cepu BAS1 Ha Tok 250 A nmeer 1o xe
HazHaueHue, yto U BAS1 Ha Tokm 100 m 160 A. HMmeeT MakcMMajibHEBIC,
HE3aBUCUMBIN, HYJICBO U MUHUMAaJIbHBIN PACLIETIUTEIIN.

12. ABTroMaruyeckuii BBIKIIOYATENh cepuu BAS52-37 umeer xanmbpyembie
3HAYEHHUS YCTAHOBOK IO TOKY CpadaThIBaHHS 3JIEKTPOMArHUTHOTO pacUErnuTeNs
TOKa, KOTOPbIE UMEIOT CIIEAYIOUIEE 3HAUYCHHUs: Npu nepeMeHHoM Toke: 1600; 2000;
2500; 3200; 4000 A; npu nocrosiuHoM Toke: 2000 m 2500 A (ayig MCHIOJHEHMS
aBTOMATOB 0€3 TEIJIOBBIX MAKCUMAJIbHBIX PacIeUTENIeH TOKa).

13. Apromarmueckue Bbikouarenn cepuu A3700 [2, 11] mo Buagy
MAaKCUMAJIbHBIX PACIICIUTENCH TOKa MOAPA3ACIAIOTCS Ha!

a) TOKOOTPAHWYMBAIOIIUE C DJIEKTPOMArHUTHBIMU U TONYIIPOBOAHUKOBBIMU
pacUEenuTeNs MU, C SJEKTPOMArHUTHBIMU U TEIUIOBBIMH PACUECIUTENIAMHU, C
AIEKTPOMArHUTHBIMUA PACLENUTEISIMH; CEJIEKTUBHBIE C MOJYIPOBOJHUKOBBIMU
pacUEUTENsIMHU;

0) HETOKOOTpaHWYHMBAIOIIME C JJCKTPOMAarHUTHHIMM UM  TEIJIOBBIMU
paclenuTeNIIMi, C JJICKTPOMArHUTHBIMU pacIEeNUTesIMH; 0€3 MaKCHUMaJIbHBIX
pacuenuTenen Toka.
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Ha pucynke 4.7 mnpuBeneHa CTPYKTypa YCJIOBHOTO  OOO3HAa4YeHUS
BEIKJTIOUATENe A3TOoW cepuu, a B Tabmumnax 4.13—4.15 m Ha pucynke 4.8 c
OpHEHTAIMEH Ha KOMIUIEKTAIIUIO pacIpeeTUTENbHBIX MYHKTOB cepun [1P24 nanbl
WX OCHOBHBIC TEXHUYECKUE XaPAKTEPUCTUKH.

A37XXX

0003HauYeHHE Cepuun

BCJIIMYMWHA BBIKJIIOYATCIIA B 3aBUCHUMOCTHU OT
HOMMWHAJIBHOI'O TOKA:

1-160 A
2-250 A
3—-400 A
4—-630 A

WCIOJIHEHUE BBIKJIKOYATEIS 10 YUCITY MTOJOCOB U
YCTaHOBKH PACLIENIATENEN TOKA

Puc. 4.7. CtpykTypa ycIoBHOr0 0003HauEHUs
aBTOMaTUYECKOro Boikitouarels cepun A3700.
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TexHn4eckne JaHHbIe BbIKIIOUYaTe el cepun A3700 ¢ mos1ynpoBOIHNKOBBIMH U 3JIEKTPOMATHUTHBIMHU PACHENUTEISIMHU

Tabmua 4.13

KamibOpyembie VYcraBka Kanmubpyemble 3HaueHUs [Ipenenst
3HAYCHUS PACIIENUTESA [0 | YCTABOK PACIIEITUTENS B 30HE | PETyJIHPOBAHUS
VYcTaBka 1o ToKy
. . HOMMHAJILHOT' O TOKY TokoB K3 BPEMEHHU
HomunansHbii ba3zoBrlii cpabaTeIBaHUs
Tun . | pabodero Toka |cpabaThIBaHUS B cpabaTbIBaHMUS,
BBIKJIFOUATEIS ToK HOMHHATbHRIH MOJIYTIPOBOJHU- |  30HE TOKOB 110 TOKY C, IpH SJIeKTpoMar
pacuenuTens, A TOK, A coabaTnmamms. | DO PPEMEHH ’ HUTHOTO
KOBOT'O neperpysku, | P | cpaGaTbiBaHus 610w pac.
KpaTHOE ’ . | pacuenurens, A
pacienuTess KpaTHast c (TIepeM eHHBbI#
IHOM.paCI_I.aA IH0M paci. IHOM pact. TOK)
Hcnonnenue cenexusnoe ¢ noaynposoOHUKOSbIMU PACYeNnUmensimu
A3734C 250 200 160, 200, 250 DnexTpomar-
A3744C 400 320 250, 320, 400 1,25 2;3;5;7,10 | 0,1;0,25;0,4 4;8;16 HUTHOTO
630 500 400, 500, 630 pacuenuTess HeT
Hcnonnenue mokoozpanuuusaroujee ¢ noIynpoEOOHUKOBLIMU U JJIEKMPOMASHUMHLIMU PACYENUMeNISIMU
160 32 20, 25, 32, 40 B
A3714B 63 40, 50, 63, 80 1,25 2;3;5,7;10 | MUK o 4;8;16 1600
125 80, 100, 125, 160 P
R 7 Brinepxku Q.
A3724B 250 200 160, 200, 250 1,25 2;3;5;7;10 BpeMeHH HeT 4;8; 16 2500
250 200 160, 200, 250 B 2500
A3744B 400 320 250, 320, 400 1,25 2,35, 710 | MU 4:8;16 4000
630 500 400, 500, 630 P 6300

Ilpumeuanus. 30HbI BO3SMOXKHBIX 3aIIMTHBIX XapaKTEPUCTUK MOJYIPOBOAHUKOBBIX paclenuTeNeil MpuBeaeHbI B [2].
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Tabmuua 4.14
TexHnueckue 1aHHbIe BbIKIOYaTeaen cepun A3700 Toiabko ¢
3JIEKTPOMATHUTHBIM pPacleNnuTe/ieM MAKCHMAJIBHOI0 TOKA

VYcTaBka 1o ToKy
cpabaTbIBaHHS
AIIEKTPOMArHUTHOTO
pacuenuTens, A

HomuBanbHBIN TOK

Tun BEIKJIIOUATEINS
BBIKITFOUATEIIS, A

A3712b, A3712® 160 630, 1000, 1600
A3722b, A3722® 250 1600, 2000, 2500
A3732® 400 2500, 3200, 4000
A3742b 630 4000, 5000, 6300

Tabmuua 4.15
TexHnuyeckue 1aHHbIe BbIK/JIOYaTesaei cepun A3700
€ JIEKTPOMATHUTHBIMY U TEIUIOBBIMHU PACHENUTEJIAMU

5 HoMuHabHBIE TOKH VYcraBka no Toky
HoMuHanpHBIN TOK
TEMJIOBBIX cpabaTbIBaHUS
Tun BeIKIIIOYATENS | AJIEKTPOMATHUTHOTO o
pacuenureneu, A, 3JIEKTPOMArHUuTHOT'O
pacuenuTens, A
eiom renn. paci. pacuoenuTeid, A
A3716b 160 16, 20, 25 630
A37160D 160 32, 40, 50, 63, 80,
100, 125, 160 630, 1600
A3726b, A3726D 250 160, 200, 250 2500
A3736b, A3736D 400 250, 320, 400 10 liom renn. pacu.
A3746b 630 400, 500, 630 10 liom remn. pacn,

Ilpumenuanus. 1. YcraBka 1o ToKy cpabaTbIBaHHs TEMJIOBOTO paCcLENUTENs paBHA

1.15 IHOM TEILL pacll.
2. YCTaBKH TOKOB TEIJIOBBIX U QJICKTPOMArHuTHBIX pacuennTeneﬁ HC PETYJIUPYIOTCA.

14. ABTOMaTuyecKue BhIKIIOYATENN CepUun «DJIEKTPOHY M0 COUETAHUIO BUJIOB
pacienuTenei moapas3aesisaoTcs Ha:

a) C MAaKCUMaJIbHBIM paCUENUTENEM TOKa (MOJYNPOBIHUKOBBIM (30HBI
BO3MOYKHBIX 3alllUTHBIX XapaKTEPHUCTUK IMPHUBEACHBI Ha puc. 4.9 [2])), UMEIOMUM
MePEKIIIoYaTeb JJIsl IEPEKITIOUCHHS] Ha pad0Ty B PEKUME C BBIICPKKOU BpEeMEHU
(MFHOBEHHO) Y MHUHUMAJIBHBIM  pacIENUTENIEeM  HaMpsSOKEHHs,  KOTOPBIi
OCYIIECTBIISIET ONEPATUBHBIE OTKIIOYEHNUS,

0) C MakCMMAaJIbHBIM pACIENUTENIEM TOKAa U HE3aBUCHUMBIM paclenuTeeM
HaIpsKEHHUSL.
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Puc. 4.8. CemelCcTBO 3alIUTHBIX XapaKTEPUCTUK aBTOMATHYECKUX BbIKiIoUarene A3700
C KOMOMHHUPOBAHHBIMHU (TEPMOOUMETAITUIECKUMH U 3JIEKTPOMArHUTHBIMHU )
pacuenuTeas MU B UICIIOJIHEHUSX TokoorpanuunBatomiem — A3700b u
HeTokoorpannuuparonieM — A3700D.

1. Ha xpuBbIX yKa3aHbl HOMHHAJbHbICE TOKH pACUCNUTENICl W YCTaBKH TOKa
Cpa6aTBIBaHI/I$[ HX SJICKTPOMArHUTHBIX 3JICMCHTOB.

2. Pacuenurenn ¢ HOMUHAIBHBEIMEU TOKaMu 32-160 A BKIIOYUTEIBHO IS
BBIKJIIOYATENEer 1-U BEIWYHMHBI 110 3aKa3y IMOCTaBJIAKOT C YCTABKaMH TOKa MIHOBCHHOI'O
cpabateiBanus 630 wam 1600 A.

3. KpuBble NpHUromHbl Kak IS TPEXMOMIOCHBIX, TaK M JUIA OJHOIOJIOCHBIX
BBIKJTIOYATENCH MMEPEMEHHOI0 M MOCTOSHHOTO TOKOB MpPU TEMIIEPAType OKPYKArOIICH
cpensl 40 °C 1 mpOX0XKASHUHU TOKA 1O BCeM (a3aM (MO0 caM) BBIKITIOYATEIS.
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Puc. 4.9. 30HBI BO3MOKHBIX 3alIUTHBIX XaPaKTCPUCTHUK IMOJYIIPBOOAHUKOBLIX PCJIC
MaKCUMaJIbHOM TOKOBOM 3allIUThl aBTOMATHUYCCKUX BBIKJTIOUATEICH
«InexTpon» [2].

Toukamu 0003HAYEHBI YCTaBKM TOKAa W BPEMEHH, yKa3aHHbIE Ha IIKaJIaxX Yy
PETYAMPOBOYHBIX PYKOSATOK; (DAKTHUECKHM PETyIMPOBKY OCYIIECTBIISIIOT IUIABHO
MEX1y MUHUMAIbHBIM (MHJEKC — IITPUX) U MAKCUMAJIbHBIM (MHIEKC — J[BA IITPUXA)
3HAYCHUSIMH.



15. ABromaruueckue Boikatouarenu cepuid BAS1-39 u BAS52-39 nonyckaercs
MCIIO0Ib30BaTh JJIS NPSIMBIX IMYCKOB U 3a1uThl A/l

B 3aBucHMOCTH OT UCIOJHEHUSI UMEIOT pa3HbIE COUYETAHMS PACLEHUTENCH:
TEIUIOBBIX, JIEKTPOMAarHUTHBIX, HE3aBUCUMBIX, HYJIEBBIX I MUHUMAJIbHBIX.

16. ABromatnueckue BeIKIIOYaTen TUNOB BAS53-41; BAS5S5-41 u BAS56-41
JIOMYCKAeTCA MCHOJb30BaTh AJIsl HEYACThIX NpsMbIX MyckoB AJl. Beikimouarenu
ATUX TUIOB Pa3INvarOTCs MO0 MaKCUMalbHOUM TokoBOM 3amure (MT3):

a) BA53 — TokoorpaHn4yuBaromye ¢ noynpoBOJHUKOBBIMA MaKCUMaJIbHBIMU
pacuenuTeNsiMu TOKa JJIsl 3alllUThl B 30HE TOKOB neperpy3ku U K3 u nis 3amursl
oT 0HO(a3HBIX 3aMbIKaHUII;

06) BAS5 — ¢ monynpoBOJHUKOBBIMU MaKCUMAJTbHBIMU PACIICTUTENSIMHU TOKA C
BBIJICP’KKOI BPEMEHHM [IJIsl 3alIUThl B 30HE TOKOB neperpy3ku U K3 u ams 3amuTsl
OT 01HO(ha3HBIX 3aMbIKAHH;

B) BAS6 — 6e3 MakcUManbHBIX paclenuTesied Toka, pa3padoTaHbl Ha 0Oasze
BBIKJIIOUaTeneit cepunt BASS.

Brikitouaren ¢ MOMYNPOBOJHUKOBBIMU MAaKCUMaIbHBIMH PACLENUTENSIMU
TOKa B YCJIOBHUSIX OKCIUTyaTalldd JOIMYCKAIOT CTYIEHYATYI0 PEryIupOBKY
CIEIYIOIUX IapaMeTPOB: HOMUHAILHOIO TOKa pacuenutens |y o, HOMHHAJIBLHOTO
HanpspKeHUs (TOJBKO JJIsl TOCTOSIHHOTO TOKA); YCTAaBKHU IO TOKY cpaOaThIBaHUS B
30He TOoKOB K3, ycTaBku 1o BpeMeHu cpabaThiBaHUS B 30HE TOKOB MEPETPY3KU MPU
6 lpnow ZUI NEPEMEHHOTO TOKA M O |40y JUIA IOCTOSHHOIO TOKA, YCTaBKHM IO
BpeMeHU cpabaThiBaHus B 30HE TOKOB K3 11 Beikirouareneit tTuna BAS5-41.

Beikitouarenu ¢ BbIIEpKKOH BpemeHu B 30He TOKOB K3 tumoB BASS5-41
JIOTIOJIHUTEIIbHO UMEIOT:

1 — BepxHIO TpaHUIlY 30HBI CEJICKTUBHOCTH, KA: MpU MEPEMEHHOM TOKE:
20,0; mpu mocrosinHOM TOKE: 30,0;

2 — KpaTHOCThb YCTaBKM IO BPEMEHH cpabaThiBaHUs B 30HE TOKOB K3 1o
BEpXHEH IPaHUIILI 30HBI CEJICKTUBHOCTH, C:

npu nepemennom toke: 0,1; 0,2; 0,3;

npu nocrosHHoMm Toke: 0,1; 0,2.

[lonHoe BpeMs OTKIIOYEHMSI HJIEKTpUYECKOM 1end B 30He TokoB K3
BhIKIIIOUaTessiMu TunoB BAS3, BASS (nociie ucreueHus: yCTaHOBJIEHHOTO BPEMEHHU
cpabateiBanusi) u BAS6 (mpu Toke K3 He menee 25 KA mis BbIKIIIOUaTeseH
NEePEeMEHHOro ToKa, U He MeHee 40 KA Ui BBIKIIOUaTesIe MOCTOSIHHOTO TOKA) HeE
oonee 0,04c.

17. ABromMaTtuueckue BbIKTIOYaTean THIIoB BAS3-43, BAS5SS5-43, BAS56-43
pazmmyaroT no MT3:

a) BAS5S3 — TOKOOrpaHMYMBAKOIIHE C  MOJYNPOBOJAHUKOBBIMU U
AIIEKTPOMAarHUTHBIMM MaKCUMAJIbHBIMU PaCIHENUTEIIMU  TOKa ©0€3 BBIJICPIKKH
BPEMEHM [IJIsl 3allUTBl B 30HE TOKOB meperpy3kn u K3 u mmg 3amursl OT
0JIHO(Aa3HBIX 3aMbIKaHUM;

06) BAS55-43 — ¢ monynpoBOAHMKOBBIMU MaKCHUMAJIbHBIMH PaCIECIUTEISIMU
TOKa C BBIJCPKKOM BPEMEHM IS 3alllUTHl B 30HE TOKOB mneperpy3ku u K3 u s
3alUTHI OT OJTHO(A3HBIX 3aMbIKAHUM;
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B) BAS5S6 — aBromaruueckue, 0e3 MaKCUMaJbHBIX pacLENUTENeH ToKa,
pa3paboTaHnbl Ha 0a3e BbIKiIIO4aTeneit cepun BASS.

18. ABTroMarnueckue BbIKIOUATENH cepun BATS wumeror ciepyromnime
pacUEnUTeNn: HE3aBUCUMBbIN, HYJIEBOM HANPSHKEHUSI, MUHUMAJIbHBINA HANPSHKEHUS C
BBIZIEP/KKON BPEMEHH.

19. ABromaruueckue BbikIrouatenu cepuit  BA81, BASS5, BAS7
MpeAHA3HAUCHBI ISl DKCIUTyaTallid B AJIEKTPOYCTAHOBKAaX, a TaKXXe JIOMYCKAETCs
UCIIOb30BaTh UX I TPSAMBIX MyckoB AJl ¢ KOPOTKO3aMKHYTHIM pPOTOpPOM U
OTKJIFOUEHHMs Bparmtaronmxcs asurareneid. [udpor B 0003HaueHNN BBIKITIOYATENEH
O3HAYaroT CIEAYyIOIIEe:

81 - TOKOOI'PAHMYUBAOIIKUC  BBIKIIIOYATCIIM  C QJICKTPOMAariuTHBIMHU
pPacuCIIuTCIsIMM
83 - TOKOOI'paHMYHMBAIOIIHUE BLIKIIIOYATCIIM C IIOJYHIPOBOJHHUKOBBIMHU U

AJIEKTPOMArHUTHBIMU PACUECIIUTENSIMU;
85 — ceneKTUBHBIC BHIKIIIOUATEIH C TIOTYIPOBOTHIUKOBBIM PACIICTIUTEIISIM.
BA87 — Beikmouarenu 0e3  MaKCUMAJbHBIX — paclENUTeNed  Toka.

Brikmtouatenn BA87-41, He wumeromne MaKCUMAaJbHBIX pacUENUTeNIeld TOKa,

W3rOTABIIMBAIOTCS Ha 0a3e CEeJIEKTUBHBIX  BBIKIIOYATECH W COXPaHSIOT

BKJIIOUCHHOE TOJIOKEHUE 0 3Ha4eHUM TOKOB K3, COOTBETCTBYIONIMX BEpXHEU

TPAHULIE 30HBI CEJIEKTUBHOCTHU ISl CEJIEKTUBHBIX BBIKJIFOYATENIEH, a CBBIIIEC 3THUX

TOKOB OTKJIFOYAKOT JICKTPUYECKYIO 1IETIb.

[TostHOE BpeMsI OTKIIFOUEHUS LEMM BBIKIOYATEIEM IPU HOMUHAJIBHOM TOKE C

MOMEHTa MOJIaud pabdouero HampsHKEHUs] Ha BBIBOJABI KATYIIKU HE3aBUCHUMOIO

pacuenutens He 6omee 0,065 c.

4.3.3. KOHTaKTOpbl U MarHUTHbIE NycKaTenu

Konmaxkmop — 510 anmapar TUCTAaHUMOHHOTO JACWUCTBHUS, NPEAHA3HAYCHHBIN
JUISL 9acThIX KOMMYTALMM 3JIEKTPUYECKUX LEeNed NPH HOMHUHAIBHBIX PEXUMAax
paboThel. KOHTakTOphl HE 3alIUIIAIOT AJIEKTPUYECKHE LeNd OT HEHOPMaJbHBIX
pexkuMoB. KOHTaKkTOp COCTOUT M3 3IEKTPOMArHUTHOW CHCTEMBI, 00eCIeurBatoIeit
JUCTAaHIMOHHOE  YIPAaBJIEHHE;  IVIABHBIX  KOHTAKTOB  CWJIOBOM  LEIH;
JyrOraCUTENIbHOTO  yCTPOMCTBA;  OJOK-KOHTAaKTOB, BKIJIIOYAEMBIX B  LIEMb
aBTOMATHKA M CUTHaJIMW3alUMU. KOHTakTOphl NPUMEHSIOTCS B CHIIOBBIX ILIEMSAX
IIEPEMEHHOI0 M IIOCTOSIHHOTO TOKa. IIpu d4mciie NoJIOCOB JaBa WIM TPU OHU
nonyckatotr 600-1200 BkiIroueHM B yac.

OCHOBHBIE TEXHUYECKHE JAHHBbIE KOHTAKTOPOB MPUBEAECHBI B Tabimmuax 4.15 u

4.16.

Tabnuua 4.15
TexHu4yeckue JaHHbIE KOHTAKTOPOB
HA HOMUHAJIbHOE HanpsiKenue 1140 B

ITapameTpsl Tun
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KTM15P KT12 KTI12P37M | KTM15
HomunanbHBIN TOK, A 250 250, 400 250, 400 250
YactoTa, 'l 50 50 50 50
Tok BmoueHus, A 5600 5600, 6500 | 5600, 6500 5600
Tok oTkmoueHus, A 3000 3000 3000 3000
Hanpspkenue ynpasienus, B 36 220 36 220
KoMMyTarrioHHast ©3HOCOCTOMKOCTb, ThICSY HUKIOB «BO»:
B Kateropuu AC-3 1600 2000 1600 1600
B Kateropuu AC-4 300 630 300 300
Mexanuueckasi '3HOCOCTOUKOCTB, 5000 5000 5000 5000
TeICHY IIUKIIOB «BO»

Llononanumenvhvie céedenus 0 KOHMAKMOPAX.
1. DnexTpoMarHUTHbBIE KOHTAKTOPbI

cepun  KT6000/20 mnpumeHnstor B

MPUBOJAAX, IJI€ HE JOIMYCKAETCA OTKIOYEHHE KOHTAKTOpa MPU MCUE3HOBEHUH WIIU
CHWKCHUM HANpPsHDKEHUS B LIENH BTATUBAIONIEH KAaTylKA. KOHTaKTOpBI TOMYyCKalOT
paboTy Mpu HANIPSHKEHUU Ha 3aKMMax BTAruBaromux katymek ot 0,85 mo 1,1 U,y

1151 kontakTopoB KT6000/00 u ot 0,7 no 1,1 U, 11t koutakTopoB KT6000/20.
2. Jlima SJIeKTpOMAarHWTHBIX KOHTakTopoB cepun KT6600 cToMKoCTh K
MIPOTEKAHUIO CKBO3HBIX TOKOB COCTABIISCT:

3200 A mipu 1,0, =63 A;
3600 A mipm |,,,,=100 A;
4000 A mpm 1,,,,=160 A,

1€ l,x — HOMHHAIBHBIN TOK KOHTAaKTOpA.

CToHKOCTh K
(aMIIMTYIHOE 3HAYEHUE) PaBHA!
4000 A pu 1,,,,=63 A;
4500 A tipu 1,,,=100 A;
5000 A mpu |,,,,=160 A.

MPOTEKAHUIO

IINKOBBIX

3HAYEHUU

CKBO3HBIX

TOKOB
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OcHoBHBIE TEXHHUYECKHE AAHHbIC KOHTAKTOPOB

KonnuecTBO KOHTAKTOB

KomMmyTarmonnas cmocoOHOCTh, A

Tun Usow, B lioms A BKJIIOYAEMBI TOK | OTKJIIOUYAEMBbINA TOK
3aMBIKAIOIIIX Pa3MBIKAFO X
~380 B 220 B ~380B | 220 B
KT6000/01 — KT6000/04 Zgég 3;6;9;12 3;6;9;12
~220 16 100 25 16 1
KT6000/21 — KT6000/24 _380 1;4;7;10 1;4;7;,10
KT6600 ~660 — — 63; 100; 160 — — — -
160; 250; |- - -
KT6600/2 ~380 2;3 - 630;
40; 100; 160 1000 40°
KT6600/3 =220 1;2 1 - 16%;3%50; - 100;
160
KM18-36-5110 ~380 ! (rnaprsie) - 315 500 - 500 -
2 (BcriomoraTenbHbIe) | 2 (BCTOMOTaTeNbHbIE)
KM24-21 1;2 10 20 20
KM?24-33 =500 1 - 160 — 320 — 320
KM?24-35 250 500 500
~380 400
KM20-37 660 — 250 3200 — 2400 —
KHE-230 3 - 63 — - -
KHE-220 — 5 100 —
KHE-320 250

110
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3. DOnexkrpoMarHuTHble KoHTakTopbsl cepuii  KT6000/2 u KT6000/3
MpeAHa3HAuYCHbl i1 PaOOThl MPU OTCYTCTBUM HANPSXKCHUST B IEMU MUTAHUS
karymku, cepuit KT6000/3 — st rameHus Mojisi CUHXPOHHBIX MAlllUH W IS
LETEH, TJ1€ HEJONYCTUMO OTKIIFOUEHHE KOHTAKTOpa IMPU OTCYTCTBUH HAIPSAKEHUS B
LEMU MUTAaHUS KaTYyIIKH.

4. DnektpomarHuTHble KOHTakTOphl THNa KM18-36-5101 nmMeroT rinaBHble U
BCIIOMOTaTeIbHbIE KOHTAKThl, HOMUHAJILHOE HANpPsKEHUE TJIABHBIX KOHTAKTOB —
110 B; TOK BKJIFOUEHHSI — OTKJIIOUEHUSI B PEKUME PEAKUX KOMMYTAIMil (HE MEHee
10 pa3) — 560 A; HOMMHAIBHBIA TOK MPOXOXkAeHUs B TeueHne 1 ¢ — 900 A;
HOMUHAJILHOE HampspKEHWE BKIoUawniedl karymku — 36 B; norpeGnsemas
MOIITHOCTh BKJIFOUAKOIIEH KaTymku He Oonee 15 BT.

5. Jlns snmexTpoMarHUTHBIX KOHTakTOpoB Tuma KM20-37 B Tabnune 4.16
yKa3aHa HauOoJbIIas KOMMYTAIlMOHHAs CHocoOHocTh (C0Se = 0,35) mpu
Hanpspbkennn — 380 B; npu HanpsikeHun — 660 B Hanbombias KoMMyTalluOHHAS
CIIOCOOHOCTBL cocTaBiseT: BKIrouaeMblid TOK 2000 A; oTkmrouaeMblii Tok 1500 A.
CToiKOCTh HpH NPOTEKAHMH CKBO3HOIO TOKa B TedeHue | ¢ paBHa 5600 A,
MMUKOBOT'O CKBO3HOT'O TOKA (B TeUeHHE MOyBOJIHBI) — 7000 A.

6. OIleKTpOMarHuTHblE KOHTakTOpbl cepun KM24 wumeroT crnenyrommue
JIOTIOJIHUTEIIbHBIE TEXHUYECKUE XapaKTEPUCTUKHU:

¢ HOMHMHAJIBHOE HAIIPSHKEHNE BKIIOYAIONINX KaTyiek 24 B;

® HOMHMHAJIbHOE HAIPSKEHNUE BCIOMOTaTEIIbHBIX KOHTAKTOB 24B;

® HOMHHAJIbHBINA TOK BCLIOMOTaTEIbHBIX KOHTAKTOB 10 A;

® MakcUMajbHas MOIIHOCTh, MOTPeOJIsieMas KOHTAKTOPOM, COCTABJISIET: JJIS

KM24-21 — 10 Bt, gna KM24-23 — 35 Br; miis KM24-35 — 50 Br.

Jlns  BcroMOraTebHbIX KOHTAKTOB HOMUHAJIBHBIE HAMNpPSDKEHUS M TOK
cocTaBiA0T cooTBeTcTBEHHO 110-660 B 1 10 A.

Macnumnolii nyckamenp — 5TO TPEXIOIIOCHOM KOHTAKTOP IEPEMEHHOIO
TOKa, B KOTOPOM JOIMOJHUTEILHO BCTPOECHBI JIBa TEIUIOBBIX pEJI€ 3alllUThI,
BKJIFOUCHHBIX MOCJIEI0BATENHHO B IBE (ha3bl TJIABHOM 11eTTh. MarHUTHBIC ITyCKaTeH
MpeIHa3HA4YeHbl I yhpaBlieHus (MycKa, OCTaHOBa, peBepca) Tpexda3HbIX
ACMHXPOHHBIX J[BUTATENIeH ¢ KOPOTKO3aMKHYTHIM POTOPOM MOIIHOCTBIO 10 75 KBT,
a TaKXKe I 3allUThl UX OT MEPErpy30K HEAOMYCTHUMON MPOAOTKUTEIHLHOCTH.
Kpome 3TOro, MarHuTHbIE MYCKATEJIM MOT'YT HMCIOJBb30BAaTHCS [JIsl BKIIOUECHUS U
OTKJIFOUEHHSI DJIEKTPOYCTAHOBOK, TPEOYIOMMX JAUCTAHIIMOHHOTO YIIPaBJICHUS.
3amnmTa OT Meperpy30K OCYIIECTBIISIETCS TEIJIOBBIMU pee. st 3aiuThl OT TOKOB
KOPOTKMX 3aMbIKaHMM  HEOOXOIUMO  YCTaHaBIMBATh IOCJEIOBATENbHO C
TEIUIOBBIMU pEJI€ IJIABKUE MPEIOXPAHUTEIN UM aBTOMAThI C 3JIEKTPOMArHUTHBIMU
pacuenuTeNsIMu.

MarHuTHbIi MycKaTelb OTKJIOYAET JBUTATENb OT CETU MPU HCYE3HOBEHUU
HaIpsHKEHUS WK ero nmoHunkeHuu 10 50-70% oT HOMUHAIBHOTO 3HAYEHUS.

OcCHOBHBIC TEXHUYECKHE JaHHBIE MArHUTHBIX MyCKaTeJiell TMpUBEIEHBI B
tabimnax 4.17 u 4.18. BosMo)kHBIE 3aMEHBI ITycKaTesek 1ansl B Tadmuie 4.18.

ﬂOl’lOJZHMme]Zbele c6e0eHUsl 0 MACHUMHbBIX nyckameJiix.

111



1. DOnextpomarautHeie myckatenu tuna I[IME-000M npenHazHaudeHbl IS
JUCTAaHIMOHHOIO IMYyCKa HENOCPEACTBEHHBIM IMOAKIIOYEHUEM K CETH W
OTKIItOUeHHeM Tpex(das3ubix AJ[ ¢ KOpOTKO3aMKHYThIM poTopoM. [lpu Hamuuum
AJIEKTPOTENJIOBBIX TOKOBBIX pene (Tadn4.19 u 4.20) myckaTenau OCYIIECTBISIOT
TaK)K€ 3alllUTY YIPaBISEMbIX 3JIEKTPOABUIATENIEH OT MEPErpy30K HEIONYCTHUMOU
IPOAOJKUTEIBHOCTH, B TOM YHMCIIE, BOSHUKAIOIIMX MPH BbIMAaJEHUU OAHOM U3 (a3.
[TyckaTenu (peBepCUBHBIE U HEPEBEPCUBHBIE) BBITYCKAIOTCS C TETIOBBIMU MM O€3
TEIJIOBBIX peJie.

HomunanbHble paboure TOKH IycKaTesel ¢ pejie paBHbl HOMUHAIbHBIM TOKaM
TEIUIOBBIX AyeMenToB pene PTT-141 (0,2; 0,25; 0,32; 0,4; 0,5; 0,63; 0,8; 1; 1,25;
1,6; 2;2,5;3,2;4;5;6,3 A).

[Ipn wanpspkernn 500 B mepemeHHOTO TOKa HOMUHAIBHBIA pabOvYuil TOK
nyckatens 2 u 3 A.

2. DOnextpoMarHuTHble mnyckarenmu Ttuna I[IMA-0000 wumeroTr TO XK€
HazHauenue, uto u [IME-0OOOM. MoryTr BbIycKaTbCsl C TEIJIOBHIMHU WU 0€3
TEIUIOBBIX pesie. MOIHOCTh BTSATHBAKOIIMX KAaTYHIEK IPU BKIOUYEHUU COCTABIISIET
40 B-A, nipu ynepxxanuu — 7 B-A.

[TyckaTenm uMeroT BCTpOSHHBIE TPEXITOIFOCHBIE TeIToBbIe pesie PTT-89.

3. DnexkTpomaruuTHele myckatenan thna [IMA mocTaBisifoTCS € TEIIOBBIMU
pene WM anmnapaTaMM O3UCTOPHOW (TEMJIOBOM) 3alllUThl, MOTYT HMETh
ANEKTPUUYECKYIO U MEXaHUYECKYIO OJIOKMPOBKHU.

C nomompro anmapatoB mnowuscropHor 3amurtel THna A3Il m YBT3-1M
ocymecTBisiercss 3ammra AJl OT HEIOMYyCTHMMOIO ITOBBIIICHHS TEMIIEpaTyphl
O0OMOTOK cTaTopa.

Ilyckarenu umerot Takxke temioBble pene tana PTT-211 o PTT-311

4. DnextpomarHuTHele nyckatenu cepun IIMJI umeror To ke Ha3HayeHUeE,
yto [IMA. MomHocTts, norpebisiemasi BTATHBAIOIIUMM KaTyIIKaMH IycKareiaen
npu yaepxaHuu, He npesbimaetr 60 B-A. BpeMs 3aMblkaHus NPU HOMHUHAJIBHOM
HanpsbkeHuH He Oonee 63 mc, a pazmbikanus — 15 mc. Ilyckareny UMEIoT TEIIoBbIe
pene cepun PTJL
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OcHoBHbIE TEXHHYECKHE JAHHbIC HYCKaTeJIeﬁ

Hcnonuenue, KomuaectBo
Tun Hasnauenune KOJIMYECTBO I'NIaBHBIX BCIIOMOTaTeIbHEBIX Usom, B lion, A
KOHTaKTOB KOHTaKTOB
13
HepeBepcuHsIii 33 13+2p ~380 4;6,3;10
I[IME-000M 13+4p
. 23+4p(8p)
PeBepcuBHbIii 63 23+8p
13; 33+2p; 13+4p; 53; ~380 2,5
IIMA-0000 2ptds 660 1.2
.. ) ) ~380 40; 63; 80; 100; 160
s et | Cmommann e | 272 3020 |60 |75 46,5,9: 10
PeBep yip 13; 13+1p; 23+2p; 33+3p;| ~380 1R OB A0 EA- &
6; 16; 25; 40; 50; 60;
TIMJT 33tlp; ~660 120
53+1p
~380 _ )
IIM12 - — - 660 80; 100; 160
[IM14-10 47
1IM14-16 - - - ~220 66
[EH BeCKOHTaKTHLHE, B B ~220 4:10: 25: 63
HEepEBEPCHUBHBIN ~380
IEP EGCKOHTaKTHLHE, B 3 440 100: 160
HEPEBEPCUBHBIN
IIT TupucropHsIii - - ~380 6,3, 10; 2540400; 63; 160;

Ta0mura 4.17
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Tabnuia 4.18
Iyckaresu sj1ekTrpomarHutHbie cepuu [IM12, IIME u ITIMA

Hamyuaue
Cepus lioms A | Unow, B | TEIIOBBIX perte, [Ipumeuanus
nX TOKH, A
IIM12-010 10 <660 0,25+10 3amenstor [IMJI-1000, ITIME-100,
ITMA-0000, ITIME-000, I1-6
1M 12-025 25 <660 5+25 3amenstor IIMJI-2000, ITIME-200
11M12-040 40 <660 10-+40 3amensttot [IMJI-3000, ITMA-3000
IIM12-063 63 <660 32+63 3amensror [IMJI-4000, ITIMA-4
Ucnomuenus: [IME-211, [IME-221 —
i ] Bce 0e3 TeroBeix pene; [IME-212,
HME-200 10| <660 25 |[IME-214, [IME-222 — ce c
TETUIOBBIMH PeJie
Ucnomaenus: [IMA-3100, IIMA-3110,
ITMA-3300 — Bce 6€3 TEIIOBBIX pelic;
[IMA-3000 40 <380 10-40 TIMA-3200, IIMA-3400, [IMA-3210 —
BCC C TEIUIOBBIMH PeJie

Tabmuma 4.19
TemuoBbie pesie TokoBbie cepuu PTT

Cepus liom, A Usiom, B [Ipumeuanus

<660 JI1st KoMITIeKTaluu ImycKaTene u
PTT5-10 0,25+10 - VHAUBUIYaIbHOW YCTaHOBKH.

Ucnomuenus: PTT-11, PTT-111 —nis
PTT-1 <25 <660 |uHmMBHAYyanmbHOW ycraHoBkM; PTT-13, PTT-131—
JUTsL KOMIUTIEKTaIlMH Imyckateneit cepun [IM12-025

Ucnomaenus: PTT-12, PTT-121 — nns
KOMIUTEKTAIMH ImyckaTeneit cepun [IM12-040;
PTT-1 <40 <660 Ucnomaenus: PTT-14, PTT-141 — nns
KOMIUTEKTAIMu mmyckateneit cepun [IMA-3000

PTT-2 12,5:63 <660 |Hcnomenns: PTT-21, PTT-211

Tabomnuma 4.20
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TemioBble peJsie ¢ HarpesaTeJbHbIMHA 3JIEMEHTAMMU,

BcTpanBaemblie B nyckareau cepun IIME u ITA

HomunanbHbIN MaxkcumanbHbIN TOK
TOK TEIUIOBOT'O | TPOJODKUTEIBHOTO PeXIMa
Bennunna Homuuansusii | Poe A, Tipn pene, A, B myckarene
MyCKaTes Tun pene TOK pene, A +25°C 3aIIUIIEHHOTO
’ (monoxxeHue OTKPBITOTO
pErynsaTOpa | HUCIOJTHECHHS HCHg JTHCHIA
ycTaBKH «0») (B 0bomouKe)
0,5 0,625 0,55
0,63 0,79 0,69
0,8 1 0,88
1 1,25 11
1,25 1,56 1,375
1,6 2 1,76
| TPH-8 nan 10 2,5 2,2
TPH-10 2,5 3,125 2,75
3,2 4 3,52
4 5 4,4
5 6,25 5,5
6,8 7,876 6,93
8 10 8,8
10 10 10
5 6,25 5,5
6,8 7,876 6,93
8 10 8,8
I TPH-20 nmn o5 10 12,5 11
TPH-25 12,5 15,6 13,75
16 20 17,6
20 25 20
25 25 23
16 20 17,6
20 25 22
| TR 40 25 312 275
32 40 35,2
40 40 36
25 31,2 -
30 37,5 —
v TPIT-60 60 40 50 -
50 62,5 —
60 63 60
50 62,5 —
60 75 —
\Y/ TPIT-150 150 30 100 B
100 110 106
100 — —
VI TPII-150 150 120 — —
150 146 140

Ilpumeuanue. llpenen peryaupoBaHHsT HOMHHAJIBHOIO TOKAa YCTaBKM COCTABJISET

(0,75-1,3) luom

5. OnektpomarHuTHble Iyckatenn cepun [IM12 wumeror cremyromue,
yKa3aHHble B Tabmuie 4.21, 3HaueHHs] HOMUHAJIbHBIX PabdO4YMX TOKOB KOHTAKTOB
IJIABHOW LIENM M BUJA UCTIOJIHEHUS (OTKPBITHIE UIIH 3allULICHHBIE).

Tadomuua 4.21
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HomunanbHbIe padoune TOKM KOHTAKTOB IVIaBHOI nenu myckarenast [1M12

lion KOHTAKTOB TJIABHOM IICTIH ITyCKaTENs, A,
IIpY HaNpsDKEHUAX U yactorax 50, 60 I'n
o A 10 ~380 B ~ 415,440,500 B ~550B
OTKPBITBIC/3aKPBIThIC OTKPBITBIE/3aKPBITHIC OTKPBITBIE/3aKPBITHIC
80 80/72 80/72 50/50
100 100/95 100/95 63/63
160 160/150 160/150 100/100

HomunanpHOe HampspkeHHE TEPEMEHHOIO0 TOKa BKIIIOUAKOIIUX KaTyIIEK
coctaBisieT: 24; 36; 40; 42; 48; 110; 127; 220; 240; 380; 400; 415; 440; 500; 660 B
yacTtoThl 50 I'm.

6. OnexkrpomarHuTHble oaHO(aszHble mmyckatenu cepuu I[IM14 wumeror
CJIEIYIOIINE TONOJHUTEIbHbIE TEXHUYECKUE JAaHHBIE:

e BpeMs BKJIIOUEHUs myckarens He 6osee 0,04c¢;

® JIONYCTUMBIN CKBO3HOM TOK B TeueHue 0,1¢ He 6omnee 200 A;

e BpeMs cpabaThIBAaHUS 3JIEKTPOTEILUIOBOM 3aIUThI MyCKATEIS:

npu Toke 1,210 30 MuH;
npu Toke 1,51, .00 2 MHUH;
pu TOKE S| ou 10 ¢c;

® BpEMs BO3BpaTa AJIEKTPOTEIIOBOM 3alIUThI HE OoJee 4 MUH;

® CpPOK CIIyKOBbI 8 JIeT.

3nech | o — HOMHUHAIBHBIN TOK ITyCKaTES.

7. TlomynpoBogHukoBble (OeckoHTakTHbIe) myckarenu tunoB IIbP u IIBH
uHeT 1, 2 wim 3 kaHana KoMMyTanuu. Bpemsi BKIIOUeHUs ISl MycKaTesieu ¢
NpsIMBIM ITYCKOM cocTaBiisieT He Oosiee 10mc, a BpeMst OTKIItoueHus — 15mc.

Bpems cpabarpiBaHUs TOKOBOM 3aIUTHI:

o 1pu /1., =7 He Oonee 5 c;

o 1pu I/l = 1,3 He 6onee 300 c.

Bpewms cpabarsiBanus 3anuthl oT K3 cocrapsier He 6osiee 10Mmc.

8. Tupuctopusie nmyckarenu Ttuna IIT HMEOT €cTeCTBEHHOE BO3AYLIHOE
oxJaxJeHue. HanpsokeHne BXOAHBIX CUTHAJIOB:

agorunyeckoro «0» 0,05 B;

joruyeckot «1» 12 B.

4.4. TpaHcghopmMamopbl MOKa HU3KO80JIbMHbIE

[IpennasHaueHsl 1151 pabOTHI B IETSX MEPEMEHHOT0 TOKa HapsikeHueM 110 660
B.

TunoBoe oOo3HaueHHE TPaHCHOPMATOPOB COCTABICHO uU3 OykB . 1Udp,
KOTOpbIE 0003HAYAIOT:
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T — TpancdopmaTop TOKa;

K — karyiieuHslif;

III — MIMHHBIN;

JI — ¢ nuToi u3oJAIueH;

M — MOJIepHU3UPOBAHHBIN I MaJIOra0apUTHBIH;

H — HU3KOBOIBTHBIN;

VY — ycusneHHbIN;

O — OITHOBUTKOBBIN WJIU OMOPHBIH;

I1 — npoxoaHOW UM AJi1 YCTAaHOBKM HA TUIOCKUX IIMHAX;

3 — HUMeeT CepACYHHK B CHEIUAIBHOM HCIOJHEHUHU JUIsl 3allUThl OT

3aMBIKaHHUS Ha 3€MJIIO;

JI — uMeeT cepIeYHUK B CIELHUATBLHOM MCHOJHEHUU sl AuddepeHInanbHOR

3AILNTHL;

P — pa3pemHbIl CepEeUHUK.

Hudper yepes TtHpe 1mocie OYKBEHHOrOo O0O3HAYEHUSI COOTBETCTBYET
HOMMHAJIbHOW BTOPUYHOM Harpyske TpaHcpopmartopa B Om, yBenndeHHou B 100
pa3. ¥ tpanchopmaropo tuna TKJI-0.5T u THLJI-0.5T mudpa 0.5 obo3znagaet
KJIACC TOYHOCTH, a OykBa T — Tponuueckoe UCTIOTHEHHE.

OCHOBHBIE TEXHUYECKHE JaHHble TpaHCHOPMATOPOB TOKA MPUBEICHBI B
tabnuue 4.22, a B Tabmuue 4.23 — cBeieHUs 0 3aMeHaxX TPaHC(POPMATOPOB.

Tabmuua 4.22

TexHuveckue JaHHbIe TPaHCHOPMATOPOB TOKA
- = BropuuHnas Harpyska, mpa KOTOPOH
5 2 obecreunBaercs: KJIacC TOYHOCTH
: 3783
o =0 50 0,5 1 3
= 2E| £ E
e, .| 5| B E
= Hovmuamempii | & 8| 2 &

Tun = | mepBuuHbli TOK, | § = | E 2
0 Do = a4
S A H & | 2 E
= = 2| 23
2 o2/ E2/Om|BA|On BA|Om | BA
T 35 2 o
= £5|m 5
S =
T o

1 2 3 4 5 6 7 8 9 10 | 11
5;10; 15; 20; 30;
TN | 660 | 405075100, | — |~ |~ | 5 | — | — | - | -
’ 150; 200; 300

poJioJbKeHue Taou. 4.22

1 2 3 4 5 6 7 8 9 10 | 11

5;10; 15; 20; 30; 40;
50; 75; 100; 150;

- * b b b 1 _ _ _ _ _ _

TK-10 660 200; 300; 400; 600; 01125

800; 1000
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5:10; 15; 20; 30; 40;
50:; 75; 100; 150:;
TK20 | 660 | o0 a00ia00 c00: |~ | - | 02| 5 |02 5 | - | -
800: 1000
5;10; 15; 20; 30; 40;
50; 75; 100; 150;
TK-40 | 660 | o0 a00 a0 00: |~ | - | 04 10 04|10 — | -
800: 1000: 1500
5:10; 15; 20; 30; 40;
50; 75; 100; 150:
TK-120 | 660 |,00.'400: 800: 2000;| — | — | — | — |12 30} — | -
1500
300: 400: 600: 800:
TII-20 | 660 oo | “lo2! 5 o2 5| - | -
TII-40 | 660 | 600: 800: 1000 | —loalwo!| - - -] -
TII-120 | 660 | 800: 1000: 1500 oo T2l - -
TII05 | 500 14000 64y | — | - | — | — | = -] -
TLUL- 400: 600: 800 5
057+ | 960 1000: 1500 — = | 2] ] °
100-300 40 |500| - | 5
T(I)lgg' 660 400-600 30 |187| - |510| - | 5 | - | 5
! 800-1000 37 | 125| — | 10
Tglé{f' 500 |  15000;25000 | 2.2(4c)| — | - | - | — | — | 2 | 50
. 5 S I
300: 400
Tglég' 660 | 600: 800: 1000: R e
! 1500
THILI- .
066 | 660 | 15000; 25000 oo 2] 2 ] s0
UL | 0 2000: 3000. .
0,66 4000: 5000 R N T I
THIMC- | oo | 2000;3000:4000 | — | — | — | - | | - | - | -
0,66 5000: 6000:8000 | - | — | — | 40 I

OKOHYaHue T1aoJ1. 4.22

1 2 3 4 |56 ] 789101
800; 1000 1500; | 554y | — | 08| 20 | 20 | 50 | 40 | 100

THILUI- 2000
066 | %0 | 3000;4000:5000 | 75¢4c) | — | 0.8 | 20 | 20 | 50 | 4,0 | 100
8000; 10000 A
TOII-0,66| 660 or 1 no 250 - - - - - - - -
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TIHII-

066 660 or 300 o 1500 — — — — —
T3JIM 660 8,5** — - - - -
T3PJI 660 25** — - - - -
T3JI-1 660 7** — - - - -
T3JI3- o

195 660 2,8 — - - - —
T33-4 660 3** - - - - -

* — CHAT C IPOU3BOJCTBA; ** — TOK UyBCTBUTEIBHOCTH.

Tabmuna 4.23

3ameHa TpaHc(OpMaTOPOB TOKA

Turbl 3aMeHsieMBbIX TpaHc(hOpMaTOPOB

3ameHa

TK-20; TK-40; TII-0,66; TK-120; T-0,66; TIIH-0,66 no
1500 A; TKJIM-0,5T3; TP-0,66YT2; TJI-0,66YT3;
TKIII-0,66XJ12; TM-0,66Y3; TIIJI-0,66CY2 no 1500 A

TOI1-0,66; TILII-0,66

TIIH-0,66 2000/5 — 5000/5; TILJI-0,66CY2

Ha 2000 A n 3000 A

TI111J1-0,66 2000/5 — 5000/5

TH3J

T3JI-1; T3JIM-1; T3PJI,
T3J13-125
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5. BbICOKOBOJIbTHOE O6OPYOOBAHUE CUCTEM
ANEKTPOCHABXEHUA

5.1. Cunosebie mpaHcghopmMamophbl
MpceaHa3Ha4YCHbI

CunoBble  TpaHc(hOpPMATOPHI

Uit peoOpa3oBaHUs

AIEKTPUYECKONW DSHEPTHHM TICPEMEHHOTO TOKa OJHOTO HAIMpSOKCHUS B JPYTOe.
CtpykTypa ycIOBHOTO 0003HaYeHUs TpaHCHOPMATOPOB MpUBeIeHa Ha puc.5.1.

1

OpHa OykBa
Yucino ¢a3:

O — ogHOda3HbII
T - Tpexda3znblii

Opna v 1Be OYKBBI

?

2

B

Bung oxnaxgenus:

C — BO3AYILIHOE OTKPBITOE;

C3 — BO31yIHOE 3aIIMIIEHHOE;

CT" — BO3yIIHOE T€PMETHUYHOE;

C/I — BO3aymIHOE C 1yThEM;

M — ecrecTBeHHas IUPKYJISALMS Macia U
BO3/lyXa;

J1 — npuHyIuTEnbHAs HUPKYJSILUSA BO3AyXa U
€CTECTBEHHAs Macla;

MII - ecTrecTBEHHAs IUPKYJIALMSA BO31yXa U
MIPUHYINTEIbHAS MacCa;

JLI - npuHyIuTenpHas TUPKYIALUS BO3LyXa
1 Macla;

MB - npuHyauTENbHAS UUPKYJISLIUSA BOJIBI U
€CTECTBEHHAs Macla;

I - npuHyauTENBHAS HUPKYIISIUS BOABI U
Macna;

H — ecTecTBeHHOE HETOPIOUNUM KUJKUM
JUDJIEKTPUKOM;

H/I - Heroprounm *KuIKUM JUIIEKTPUKOM U

Ly TheM;

Hpumeuanus:

2-, 3- i 4-3Ha4Has nudpa
Krnacc nanpspkenuii, kB

MHuoro3HauHas nudpa
HomunansHast MoHocTs, KBA

Onna 6ykBa «H»
BremosiHeHue onHoii u3 oomorok ¢ PITH

Onna 6ykBa «T»

O603HaveHne TPexoOMOTOUHOT 0 TpaHchOp-
MaTopa

1. Anst 0o603HaYeHUS aBTOTPAHCPOPMATOPOB 100aABISIETCS OYKBa «A»

2. 1nst 0603HaYeHUs 3aIUTHI Maclia a30THOM MOAYIIKOM 0€3 pacmupuTess mocie Buaa
OXJIXKIEHUsI cTaBUTCS OykBa «3», Harpumep, « TM3».

3. lnsa o6o3HaveHus pacmierieHHon ooMoTkn HH mocne uncna ¢as craButcs OykBa «Py,

Hanpumep, « TPIIH».

4. Ina o6o3HayeHus TpaHchopmMaTopa COOCTBEHHBIX HYK/ 3JIEKTPOCTAHIIUI MOCIETHIS

OykBa ctaButcs «C», Hanpumep, « TPIIHC».

Puc. 5.1. CtpykTypa ycioBHOTO 0003HAaYEHHsI CUJIOBBIX TPAHC(POPMATOPOB
B Tabmumnax 5.1 -5.3 mpuBeaeHB TEXHUYECKHE JAHHBIC JTBYXOOMOTOYHBIX
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CyXMX M MAaCIsSHBIX TpaHcpopmaTopoB, B Tabimmie 5.4 — TPeXxoOMOTOYHBIX
MAacCJIsTHBIX TpaHC()OPMaTOPOB.

Tab6auma 5.1
Texnnyeckue 1aHHbIe TPex(a3HbIX cyxux Tpancgopmaropos, U, <1000 B
Shoms U,on 0OMOTOK, B Ilotepu, BT
Tun xBA | BH HH XX K3 U % | 1 %
TC10/0,66 380; 660 | 230;400
TC3-10/0,66 | 10 [ 380 3642 | °(0) | 280 7.0
380; 660 | 230;400
TC L0050 | 16 220 230|100 (125)| 400 5,8
' 380 36; 42
380; 660 | 230;400
%gf_%%ﬁs& 25 220 230|140 (180)| 560 4.8
' 380 36; 42
380; 660 | 230;400 45
TCHO080 | 40 220 230|200 (250)| 800 | 4,0
’ 380 36; 42
TC-63/0,66 380; 660 | 230;400
TC363/066 | %3 [ 220 730 | 280(350) 1050 3.3
%513869’326 100 390 (490) | 1450 2,7
380; 660 | 230; 400
$8;f§{,,066666 160 560 (700) | 2000 2,3
Ipumeuanue. Cxema u rpymnmna coeautnernit oomorok Y/Y, — 0.
Tabnuma 5.2
TexHnuyeckue JaHHbIe TPex(a3HbIX cyxux Tpancgopmaropon, U, ,.zq >1000 B
T Shoms Uon OOMOTOK, KB ITotepu, kBT Ue % | 1o 0
i kBA BH HH XX K3 w70 | 70
TC3-160/10 160 |6;6,3;10;10,5 0,7 2,7 4
TC3-250/10 250 6;10 0,23;0,4; 1 3,8 3,5
TC3-400/10 6;6,3; 10; 10,5 0,69 13 3
TC3A-400/10 400 6;10 ’ 5,4 - 18
TC3A-400/10 6,3, 10,5 0,4 1,12 ’ ’
TC3A-630/10 6;6,3;10;10,5| 0,4;0,69 2,0
TC3A-630/10 630 6,3; 10,5 0,4 1,72 | 73 1,5
TC3A-630/10 6;10 0,4; 0,69 )
TC3C-630/10 6;6,3;10; 10,5 0,4 8,5 8 2
TC3-1000/10 6;10 0,4; 0,69 3 11,2 55 15
TC3C-1000/10 6;6,3; 10; 10,5 2
TC3A-1000/10 | 1000 A 0,4 2,5 12 8
TC3A-1000/10 6:63;10 215 L1
TC3-1600/10 1600 ’ 472 16 15
TC3V-1600/10 6;10; 10,5 34 17 55 0,7
TC3J1-630/10 630 |6;6,3;10;105| 0,4;0,69 165 | 71 ’ 14
TC3JI-1000/10 | 1000 2 10,2 1,0
TC3JI-1600/10 | 1600 6;10 2 15 0,7
TC3J1-2500/10 | 2500 4 20,5 6 0,65

Ilpumeuanue. Cxema u rpymmna coequHeHrit 00MOTOK A/Yy — 11 11 Bcex ucnoaHeHui
1 Y/Yy—0 10 1000 kBA BKIFOUHTEIBHO.
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Tabmuma 5.3
TexHu4yeckue JaHHbIe TPeX(a3HbIX MACIAHBIX TPaHchoOpMaTOpoOB

Tum Stoms Uson OOMOTOK, KB Cxema u rpynna co- [Torepu, E
kBA BH HH €IMHEHNUS 0OMOTOK XX
1 2 3 4 5 6
Hanpsiskenue no 35 kB
TM-25/10 25 130 | 60!
TM-40/10 40 175 | 8sC
TM-63/10 63 010 04 M 240 | 128
TM-100/10 100 " 330 1
TM-100/35 35 420 2
TM-160/10 2
TM®-160/10 160 6, 10 510 3
TM-160/35 35 MALY 620 3
TM-250/10 6; 10 vivo 740 —
TM®-250/10 250 ! " y
TM-250/35 35 0,4; 0,69 900 .
TM-400/10 AN -0
TM®-400/10 6: 10 AIY,-11 950 5
TMEI-400/10 400 AIY,-11
TM-400/35 YIY,.0 :
TMH-400/35 35 AIY,-11 1200 :
TM-630/10 04 YIY,0 7
TM®-630/10 6: 10 0.4 A ,-11 1310 :
TME-630/10 530 0,69 AN ,-11
TM-630/35 0.4 YIV,-11 7
TM®-630/35 35 0,69 ANY,11 1600 g
TMH-630/35 6.3 11 YIA-LL, Y/A-11 7
MIPOJIOJDKEHUE TaOIUIIBI 5.3
1 7 3 4 5 6
04 YIY,0
MA1000/10% 6: 10 0,69 AY 11 AY o1l _
3,15.6,3 Y/A-11
10 105
1381575 | 04 069 YIY.0; A 11 .
TM-1000/35 1000 20 s 408 Y/A-1l 2000
35 e Y/A-11
0.4 YIY,0; AN ,-11 1
20 0,69 AY 11
TMH-1000/35 6.3 11 Y/A-11 2100
2 0.4 0,69 YIY,0 1
6.3 11 Y/A-11 1
. 0.4 YIV.0: AN 11
TM-1600/10* 0,69 AY,-11 i
1600 10 315 6.3 Y/A-11
04 YN0, ANY,-11 |
TM-1600/35 20 056 NI 2750 1
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6,3; 10,5 Y/A-11
35 0,4; 0,69 Y/Y -0
3,15;6,3; 10,5 Y/A-11
13,8 0,4 Y/A4-11
15,75 11 Y/A-11 1
0,4 YIY-0; A/Y-11
TMH-1600/35 20 0,69 2900
6.3: 11 AY-11
35 0,4; 0,69 YIY -0 1
6,3;11 Y/A-11 1
MPOJIOJDKEHUE TaOIUIIBI 5.3
1 2 3 4 5 6
6 0,4; 0,69 AY-11
TM-2500/10* 2500 10 3,15 3850 2.
10 63 105 Y/A-1L
20 0,69 ANY-11
TM-2500/35 35 3,15 3900
20; 35 6,3; 10,5 Y/A-11
13,8; 15,75 6,3; 11 Y/A-11 .
2500 20 0.6 ANY 11 2
TMH-2500/35 35 ' Y/Y,0 4100
] 6,3
20; 35 11
6; 10 3,15
TM-4000/10 10 6.3 5200
35 3,15 ‘
TM-4000/35 4000 20: 35 63105 5300 3.
13,8; 15,75; 6,3; Y/A-11
TMH-4000/35 20: 35 11 5600
TM-6300/10 10 3,15;6,3;10,5 7400
35 3,15
TM-6300/35 6300 20: 35 63105 7600 4
TMH-6300/35 35 6.3; 11 8000
TJ1-10000/35* 10000 38,5 6,3;10,5 -
TJ1-16000/35* 16000 - - - -
T111-80000/35 8000 15,75 6,3; 10,5 A/A-O 58000 28
MoaepHU3MPOBaHHBIE C MACJISHBIM AUIJIEKTPHUKOM
TM-400/10 400 900 5
TM-630/10 630 1250 7
TM-1000/10 1000 6; 10 0,4; 0,69 - 1900 1
TMBM?3-630/10 630 1200 8
TMBM?3-1000/10 1000 1650 1.
IpOAOJKEHNE Ta0IuIbl 5.3
1 2 3 4 5 | 6 |
JJisi KOMILTIEKTHBIX TPAHC(POPMATOPHBIX NOACTAHIM A
TM3-250/10 250 740 3
TM3-400/10 400 950 5
TM3-630/10
TH3-630/10 630 6; 10 0.4: 0,69 i 1310 /
TM3-1000/10
TH3-1000/10 1000 1900 1
TM?3-1600/10 1600 2650 1
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TH3-1600/10
TM3-2500/10
TH3-2500/10 2500 3750 2
Hanpsizkenue 10 220 kB (HomuHanbHas MoIHOCTHL B MBA, norepu B
TMH-2500/110 2,5 110 6,6; 11 55
TMH-6300/110 6,3 6,6;11; 16,5 10
TJIH-10000/110 10 6,6;11; 16,5 14
TJIH-16000/110 16 22; 345 18
TJIH-25000/110 25 385 25
TJIH-40000/110 40 115 ' 34
6,3-6,3;
TPJIH-25000/110 25 10,5-10.5 25
TPJIH-40000/110 40 - 34 Z
TPZIH-63000/110 63 6,3-10,5 50,5 I
TPZIH-80000/110 80 58 :
TPZIH-63000/110 63 38,5 50 1
TJIH-80000/110 80 10,5-10,5 58 :
TPLIH-
125000/110 125 242 6,3 105 t
TJ1-80000/220 80 10,5; 13,8 79
T11-125000/220 125 10,5; 13,8 120
OKOHYaHME Ta0JIHIEI 5.3
1 2 3 4 5 6
TPJIH-32000/220 32 6,3-6,3 45
6,6-6,6
TPAHC-40000/220 40 11-11 50
11-6,6
TP/IH-63000/220 6,3-6.3
230 6,6-6,6 - .
TPJILIH-63000/220 > 11,0-11.0 " |
JALH- 11,0-6,6
TP/IL[H-100000/220 100 102 ‘
TP/IL[H-160000/220 160 11,0-11,0 155 |
TP/LH-200000/220% | 200 -

Hpumeuanus:

1. V TtpancpopmaTopos,

2.
3.

MPUCMOYHBIX UCITBITAHUAX.

OTMEUEHHBIX 3Be3J0uKoil (*),

Tpancpopmatop TMBM3 nmeer BUTOM MarHUTOPOBO/I.

NOTEPU  OMPEHENSIOTCA TMPH

s TpanchopmaTopoB ¢ paciiermieHHor oomMoTkoii HH ykazano mampsikenue K3 mis
oomorok BH-HH; mans oomorok BH-HHI (HH2) U, =20 % (110 xB), Uy, = 21 % (220
kB) (y tpanchopmaropor TPAILIH-100000/220 u 160000/220 nns oomoroxk BH-HH1
(HH2) Uy; =23 %); ns oomorok HH1-HH2 Uy, >30% (110 kB), Uy; > 28 % (220 xB).
[Torepu K3 niist TpancdopmMaTopoB ¢ pacuienyieHHOH 0OMOTKOM MpUBEAEHBI 1151 00MOTOK
BH-HH.

Cxema ® Tpymma CoOeAMHEHHH OoOMOTOK TpaHchopmaTopoB Y, /A-11, ans
TpaHCHOPMATOPOB c paclIernJieHH O
oomotkoii HH - Y,/A-A-11-11.

Tpanchopmatopsl 110 kB nomkHbl gomyckaTh paboTy ¢ 3a3eMJIEHHOM HEUTpasibio
00MOTOK BH npu YCIIOBUH
3alUThl HEUTPaI COOTBETCTBYIOIIUM Pa3PSIIHUKOM.



7. BBomwel m otBoabl HewTpamu HH tpanchopmatopoB 110 kB u BbIme M0KHBI OBITh
paccuMTaHbl Ha MPOJODKUTENIbHYIO HAarpy3Ky TOKOM, PaBHBIM HOMHHAJIbHOMY TOKY

oomoTok BH.

8. Pexum pabotsl HeliTpanu oomoTok BH tpanchopmaropos 220 kB - riyxoe 3a3emienue.
W30JISIIIHS
HEUTpaJi JIOJDKHA BBIICPXKATh OJHOMHUHYTHOE HANPSHKEHHUE MPOMBIIUIEHHOW YacTOTHI,
paBHoe 85 kB (nelicTByroliee 3HaueHUE).

[Tpu

9TOM

Tab6auma 5.4
TexHuveckue JaHHbIE TPeX(Pa3HBIX MACIAHBIX TPEX00MOTOYHBIX
TPaHC(POPMATOPOB 001IEr0 HAZHAYECHUSA

T Shoms Uson OOMOTOK, KB [Totepu, kBT Han
i MBA | BH CH HH XX K3 BH-CH
TMTH-6300/35 6,3 35 10,5; 55 75
TITH-10000/35 N 13,8; 6,3 - 75 8;
TITH-16000/35 16 ! 15,75 115 (16,5)*
TMTH-6300/110 6,3 16,5; 22; 38,5 12,5 52 I
TATH-10000/110 | 10 16’5;3282;)34'5; 6,6 11| 17 76
TJITH-16000/110 16 22,345,385 21 100
TJITH-25000/110 25 11;22: 345,385 | 6,6 28,5 140 10,5
11 6,6
TJITH-40000/110 40 15 345385 oo | 3° 200 _
11 6,6
TJITH-63000/110 63 365 se1| 5° 290
TJITH-80000/110 3%315 5 21611
80 0 e 64 365 11,0
TJIL{TH-80000/110 365 66 11
TITH-25000/220 25 45 130 05 |
TITH-40000/220 40 230 38,5 6,6:11 | 54 220 !
TITH-63000/220 63 - - -

Ilpumeuanus.

1. HomuHanbHBIE MOLTHOCTH BCEX OOMOTOK paBHBI HOMHUHAJIBHOW MOIIHOCTH
Tpanchopmaropa (3a uckmouenueM ooMoTku CH nHanpsoxkenuem 34,5 kB, kotopas
paccuuTaHa Ha HarpysKy, paBHyr 90 % HOMHHAJIBHON MOLIHOCTH TpaHchopMaTopa).
2. [Morepu K3 u Hanpshxenus K3 yka3aHsbl 111 OCHOBHBIX OTBETBJICHUH OOMOTOK.

3. 3Be3noukoii (*) ykazansl HanpspkeHus K3 npu n3menenuu pacnosioxkenus oomorok CH u
HH oTHOCHTENBHO CTEPHkKHSA MarHUTOIPOBOJA.
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5.2. Bbikmro4amesiu 8 bICOKO20 HarpsiXXeHus

BrIkiitouareny BHICOKOIO HANPSKEHUs MTPEIHA3HAYEHBI U1 OTKIIIOYEHUS U
BKJIFOUEHHMSI 1IETNIEN B HOPMAJIbHBIX U aBaPUMHBIX PEKUMAX.

Beikitouarenb  SIBASETCS  OCHOBHBIM — anmaparoM B AJEKTPUYECKUX
ycTaHoBKax. OH CIYKHUT IJIsl OTKJIFOUEHHUS M BKJIIFOUEHUS LIETH B JIIOOBIX peXUMaXx:
JUIMTENbHAs Harpyska, neperpyska, K3, xomoctodl XoJ, HECUHXpOHHas padorta.
Haubonee cioxHOW M OTBETCTBEHHOW Olepanuen SBJISETCS OTKJIIOYEHHE TOKOB
K3. Yerkas paboTa BBIKIIOYATENS] OTPAHUYMBAET PACHPOCTPAHEHHE aBapvHu B
ANEKTPUYECKON ycTaHOBKE. OTKa3 BBIKJIOYATENS MOXKET MPUBECTU K Pa3BUTHIO
aBapuu.

[To KOHCTPYKTUBHBIM OCOOEHHOCTSIM M CIIOCOOY TallleHUIO0 Iyrd pa3inyaroT
MacJsiHbIE OaKoBbIE, MaJIOMacsIHbIE, BO3/yILIHbIE, 3JIETa30BbIE,
AJIEKTPOMAarHUTHbBIE, BAKYyMHbIE BbIKJItOUaTenu. Kpome Toro, mo poay ycTaHOBKH
pa3MyYaOT BBIKIKOYATENM JUIsl BHYTPEHHEW, HApyXHOM YCTaHOBKM M U
KOMIUIEKTHBIX ~ pacHpelesuTeIbHbIX  yCTpOMCTB.  CTpyKTypa  yCIOBHOIO
0003HauEHUs BBIKJIIOUATENEH BBICOKOTO HANIPSKEHUST IIPUBEJIEHA Ha pUc.5.2.

[21[3][][s][e][7][8][¢]

Opna OykBa Onna mudpa

B — BrIKITIOUATEND; ‘ 1 — 1st paboOTHI HA OTKPBITOM

M - ManoMacasHbBIN BO3/yX€E;

Oia Gyxsa 2 — i pabOTHI B TTIOMEILEHUSX CO
M aATOMACTET CBOOOJHBIM JOCTYIIOM HAPYKHOTO
B — Bakyy™MHBI1; ROMR,

I' — TopuIkoBEIif (TeHepaTOPHBIA); 3~ J1t padOTEI B 3AKPLITEIX N

1 — moBeCHOE MCTIOTHEHHE TTOJTFOCOB; TOMCTEHIIX € CCTECTBERHON

D — C BIEKTPOMArHUTHBIM MTPUBOIOM; BCHTHILIHCH

K — xomonkoseii uimm gia KPY
OpHa uiy J1Be OYKBBI

OpnHa win 1Be OYKBEI

M — MOJepHU3UPOBAaHHBIN;
9D — C DJIEKTPOMArHUTHBIM MPUBOJIOM;

Y — 11t yMEPEHHOTO KIIMMaTa;
T — st TPOTIMYECKOTO KIIMMATa;
XJI — nJ1st X0JIOMHOro KiuMara

II — npuBOX IPY’KMHHO-MOTOPHBIN WK
II0/IBECHOE HCIIOJIHEHHE IIOJIIOCOB; MuorostauHas uugpa
CH —crienuanbsHOro UCHOTHEHNS, HomuuanbHeli TOK, A
T — TpeXmoIOCHBIN;

K — moiBeCHOE MCTIONTHEHHE TIONIOCOB

2-, unu 3-3HauHas mudpa
HoMuHanbHEIN TOK
Oxna OykBa OTKIJIIOYEHHS, KA

C — celiCMOCTONKUIA;
Y — 07151 4acThIX KOMMYTalIH;
O — 3JIeKTPOMAarHUTHHIN PUBOJ

Muoro3HauHas nudpa
HomuHnaneHOe Hanpspkenue, kKB

Puc.5.2. Ctpykrypa yclioBHOT0 0003HaUY€HHUS BBIKIIOYATEIEH BHICOKOTO HAMPSKEHUS

B Ttabmuuax 5.5 u 5.6 npuBeneHbl TEXHUYECKHE JTaHHBIC MaJlOMACIISTHBIX,
AIIEKTPOMArHUTHBIX U BaKyyMHBIX BBIKJIIOUaTeNel Ha Hanpsokenue 6/10 kB. bonee
IIMPOKask HOMEHKJIATypa BBIKIIIOUATEIeH BRICOKOTO HANpsDKEHUs 1aHa B [5].
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TexHnueckue JaHHbIE BLIKJIIOYaTEIeH

Tabmuna 5.5

Tun

U HOM)
kB

IH0M1

IHOM.OTKJ’H

KA

[IpenenbHbIit
ckBO3HOM TOK K3, kKA

IHOM.BKJ'I' > KA

Hauboib-
AN TOK

HauansHoE
JIEUCTBYIO-
mee
3HAUCHUEC
rnepuo-
IUYECKOH
COCTaB-
JISTFOITIEH

Hau6o5-
I TOK

HaganrHOC
JEHCTBYIO-
mee
3HAUCHUEC
nepuo-
JTUIECKOM
COCTaB-
JISTFOIIEH

Tox
TepMU-
YEeCKOM

CTOMKOCTH,
KA/nmomy-
CTUMOE
BpeMs €To
JehCTBUS,
c

TTomHoe
BpeEMsI
OTKITIO-
YEHUA,
c

1

6

8

9

10

Majnomaciasida

bI¢

BMM-
10A-400-
10¥2

BMM-10-
630-10Y2

10

400

630

BMM-10-
320-10T3

11

320

10

25,5

10

25,5

10

10/3

0,105

BIIM-10-
20/630Y3

BIIM-10-
20/630Y2

BIIMII-
10-
20/630Y3

BIIM-10-
20/1000V3

BIIM-10-
20/1000¥2

BIIMII-
10-
20/1000V3

BMIID-
10-630-
20Y3

BMIIO-
10-1000-
20¥3

BMIIO-
10-1600-
20¥3

10

630

1000

630

1000

1600

BMIIO-
11-630-
20T3

BMIID-
11-1250-
20T3

11

630

1250

20

52

20

52

20

20/4

0,11;
0,14

0,14

0,14

0,11

0,14

20/8

0,095
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poAoJLKEHUE Tal. 5.5

1 2 | 3 4 5 6 7 8 9 10
BMII3-10-630-
31,593 630
BMI13-10-1000- 1000 0,095
31,593 "
BMI13-10-1600- 1600
31,593
BMII3-10-3150- 3150 | 315 | 80 | 315 | 80 | 315 | 315/4 | 012
31,593
BMIT3-11-630-
31.5T3 630
BMII3-11-1250-
e 11 | 1250 0,095
BMIT3-11-2500-
31.5T3 2500
BK-10-63020Y2 | 10 | oo
BK-10-630-20T3 | 11
BK-10-100020Y2 | 10 | 100 | 20 | 52 20| 52| 20 20/4
BK-10-1250-20T3 | 11 | 1250
BK-10-160020¥2 | . | 1600
BK-10-630-31.5Y2 520
BK-10-630-31.5T3 | 11 0,07
13311%{](’2'1000' 10 | 1000
: 315 | 80 315| 80| 315 | 3154
BK-10-1250- 1 | 1050
31.5T3
BK-10-1600-
31.5Y2 10 | 1600
BKD-10-20/630Y3 620
BK3-10-20/630T3 | 11
BK3-10-
20/1000Y3 10 11000 | 55 | 5 20 | 52 | 20 | 203
BK?-10-20/1250T3| 11 | 1250
BK?-10-
20/1600Y3 10 | 1600
BK?-10- 0 0,095
31,5/630Y3 530
BK?-10- "
31,5/630T3 20 | 80 315 | 80 | 315 31.5/3
BK3-10- 10 | 1000
31,5/1000Y3
BK?-10-
31,5J1250T3 11 11250

MPOJIOJDKEeHHE TabI. 5.5
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1 2 3 4 [ 5 6] 7 8 | 9 | 10
BKD-10-
O 3 10 | 1600 | 20 |80 |315| 80 |315 | 3153 0095
MIT-10-3150-
s 3150/-
MIT-10-4000-
s 4000/- 015
MIT-10-5000-
s 5000/-
Mgy 0000 10 | -/5000 | 63/58 | 170 | 64 |170/100| 64/38 | 64/4 | 013
MIT-10-2000-
et /2000
oy 1O /3150 | 45/45 | 120 | 45 | 120/51| 45/20 | 45/4 | 0,15
MIT-10-4000-
oty /4000
MIT-11-
N 115 |4000/3500) 64/58 | 170 | 64 |170/100| 64/38 | 64/4 | 0,12

3JIeKTp0Mal“HI/ITHLIe
BOM-100-
1000
100072053 10 20 | 52 | 20| 52 | 20 | 20/4 | 007
BOM-10D- 1250
1250/20Y3
BD-6-
40/1600Y3{T3) 1600
BO-6-
40/2000Y3(T3) 2000
BD-6-
40/3200Y3(T3) 3200 s | 0o7s
BIC-E 1600 |
40/1600Y3(T3)
6(6.6)

BoC-6- 2000
40/2000Y3(T3)
BoC6- 3200
40/3200Y3(T3) 40 | 128 | 40 | 128 | 40
B2D-6-
40/1600Y3(T3)
BIC-6- 1600
40/1600Y3(T3)
B2-6-40/2000T3
BIC-6- 66 | 2000 4013 | 0,08
40/2000T3
BD-6-
40/2500Y3(T3)
2y 6(6.6) 2500
40/2500Y3(T3)
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IpoAoJDKEeHuE Tadl. 5.5

1 2 3 4 5 6 7 8 9 10
BD2D-6-40/3150VY3
BB32C-6- 6 3150 40 128 40 128 40 40/3 0,08
40/3150V3
B3-10-1250-20-
V3(T3) 1250
S13,:39(-%2;1600-20- 1600
B3-10-2500-20- 2500 20 51 20 51 20 20/4
V3(T3)
B3-10-3600-20-Y 3600
3(T3) 10 0,075
B3-10-1250-31,5- 1250 ’
V3(T3)
SLsVAT)
B1-10-2500-31 5- 2500 31,5 80 31,5 80 315 | 31,5/4
V3(T3)
B5-10-3600-31,5-
v3(T3) 3600
B3-10-40/1600Y3 10 1600
B3-10-40/1600Y3 11
B3-10-40/2500V3 10
B3-10-40/2500T3 11 2500 40 100 40 100 40 40/3 0,08
B5-10-40/3150¥3 10 3150
B5-10-40/3150T3 11
BaxkyymHblie
BBT3-10-10/630Y2
BBTII-10- 10 25 10 25 10 10/3
10/630Y2
BBT3-10- 630
20/630YXJI2
BBTII-10-
20/630YXJ12
BBTD-10- 10 0.05
20/1000YXJ12 1000 20 52 20 52 20 20/3
BBTII-10-
20/1000YXJ12
BBD-10-20/630Y3 630
BB2-10-20/1000Y3 1000
BB2-10-20/1600Y3 1600
MIPOJIOJDKEeHHE TabI. 5.5
1 2 3 4 5 6 7 8 9 10

o

. 10 31,5 80 31,5 80 31,5 | 31,5/3 | 0,075
BB5-10- 1000
31,5/1000V3

130




BBD-10-

31.5/1600Y3 1600
BB3-10-
31.5/2000Y3 2000
BB3-10-
31.5/3150Y3 3150
BBD-10-20/630T3 630
BB3-10- 20 | 52 | 20 | 52 | 20 | 203
20/1250T3 1250
BB3-10-
31.5/630T3 630
e R
> 315 | 80 | 315 | 80 | 315 | 315/3
BB?-10- 1600
31.5/1600T3
BBD-10-
3175/2500T3 2500
BBD-10-
40/1250T3 1250
BBD-10-
40/1600Y3
BBD-10- 1600
40/160073 40 | 112 | 40 | 112 | 40 | 103
BB3-10- 7000
40/2000Y3
BB3-10-
40/2500T3 2500
BB?-10-
40/3150Y3 3150
BB-10-20/630Y3 | | 630 0.07
BB-10-20/1000Y3 1000 !
BB-10-20/1250T3 1250 | 20 | 52| 20 | 52 ) 20 | 20/3
BB-10-20/1600Y3 1600
BB-10-31,5/630Y3 530
BB-10-31.5/630T3
BB-10-
31.5/1000Y3 1000
BB-10-
L1501 1250 | 315 | 80 | 315 | 80 | 315 | 315/3
BB-10-
31.5/1600Y3
S 1600
31.5/1600T3
OKOHYaHue Tadn. 5.5
1 2 | 3 4 5 6 7 8 9 10
BBITY-C-10- 1000 50 51 0,04
20/1000Y3
10 20 20 20 | 2003
BEII3-10- 630 52 52 0,08
20/630V3 !
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BBI12-10-

20/1000Y3 1000
BBIID-10-
20/1600Y3 1600
BBIID-10-
31,5/630Y3 630
BBIID-10-
31,5/1000Y3 1000 | 315 | 80 | 315 | 80 | 315 | 315/3
BBIID-10-
31,5/1600Y3 1600
BBECH-10- 6:
5511000Y3 1o | 1000 | 25 63 | 25 | 63 | 25 | 25/3 | 006
BBKDB-10-
20/630Y3 630
BEKDB-10-
50/1000Y3 1000 | 20 52 | 20 | 52 | 20 | 203
BEKDB-10-
20/1600Y3 1600 -
BBEKDB-10- 530 ,
31.5/6303
BEKDB-10-
31,5/1000Y3 1000 | 315 | 80 | 31,5 | 80 | 315 | 31,53
BBKDB-10-
31.5/16003 10 | 1600
BEKDP-10-
20/630Y3 630
BBKDP-10-
50/1000Y3 1000 | 20 52 | 20 | 52 | 20 | 20/3 | 008
BBKDP-10-
20/1600Y3 1600
BBEMD-10-

2500
40/250093 40 | 100 | 40 | 100 | 40 | 40/3 | 007
BBEMD-10- 2150
40/3150Y3
BB/TEL-6-8/800 A 8 20 8 20 3 83
BB/TEL-6-10/800 10 25 | 10 | 25 | 10 10/3
BB/TEL-10-8/800 8 20 8 20 8 8/3
BB/TEL-10- 800 0.025
12.5/800 125 | 32 | 125 | 32 | 125 | 125/3
BB/TEL-10-20/800 50 5
BET-10- 20 20 20 | 20/3
20/630YXI13 630 52 52 0,05

132




Ilononnenus 6 mabauye 5.5.

1. Bakyymnblie Boikimtouatenu cepur BBIID-10 MoryT ObITh ycTaHOBIIEHBI B3ameH BMITO-
10 B KPVY caenyromux cepuii: KPY-2- 10- 20; K-1ll; K-111Y; K-XII; K-XXV1; K-37; K-44 (6e3
nepeznenku tenexku KPY).

2. Bakyymubie Bbikmoyatesu BB-10 m BBD-10 npennazHadeHsl 7S 4acThIX
KOMMYTalluii BO BHYTPEHHHUX yCTaHOBKax HanpsbkeHueM 10 kB tpexdaszHoro nepemeHHOro Toka.

3. Bakyymusle Beixmouatean tuna BBCH-10-25/1000Y3 mpumenstorcss B KPY,
HAaCOCHBIX IEPEKAYMBAIOIIUX CTAHLUMSIX M HUCHOJB3YIOTCS JJIs 3aMEHbl MaJIOMACISIHBIX
BeIKIItouatened HL-4-8 vemickoro nmpousBojctea B mkadax KPY tuma RS465, nHaxoasmuxcs B
IKCILTyaTallH.

KoHCcTpyKiusi UCKIIO4aeT BO3HMKHOBEHHME B DJJIEKTPOYCTAHOBKAX IMEpPEHANpPSDKEHUN Mpu
OTKJIFOYEHUHU UHAYKTUBHBIX TOKOB (B TOM YHCJIE ITPU KOMMYTAIlUH JIEKTPOABUTATENCH ).

4. Bakyymnsle BBIKJIFOYATEIIN cepuu BBK3b-10 IIpeAHa3HAYEHBbI
U1st 3aMeHbl BeIkitouatenet cepun BKD-10 na nHomunanehbie Toku 630- 1600 A u TOKM
oTkJIoueHud 10 31,5 KA.

5. Bakyymasle Bbeikimouarenu cepun BBKOP-10 mnpucnocoOneHbl i 3aMeHBI
MajoMacisHbIX Beikitouareneil Tuma BK-10 u BKD-10 B mkadax KPY cepuit KM-1, K-104, K-
59.

6. Bakyymuble Boikmouarenun cepuii BBMO3-10 mnpeanasHaueHbl Ui 3aMeHBbI
BEIKIIIOUarenei cepuit BMIID-10 u BOM-6.

7. Bakyymuble Bbikitouatenu cepun BB/TEL umeror cneayronye npeumyiectsa Mo
CPaBHEHUIO C TPAJAUIIMOHHBIMU BaKyyMHBIMU BbIKIHOYATEIISIMHU:

® BBICOKHMI MEXaHMUYECKHI pecypc;

e Majioe noTpedieHne 3JIeKTPOIHEPTHH I10 LEMSIM BKIIOUEHUS U OTKIFOUEHUS;

e MaJiple TabapuThl U Maccy;

e BO3MOXXHOCTb YIPABJIE€HUA KaK [0 LEMAM OMNEPaTUBHOIO IOCTOSHHOIO, TaK U

OTIEepaTUBHOI'O0 IEPEMEHHOT O TOKOB;

® OTCYTCTBHE HEOOXOAMMOCTH PEMOHTOB B T€UEHHE BCETO CPOKA CIIYKOBI;

e Majas TPyA0EMKOCTb IPOU3BOJICTBA U, KAK CIIEJICTBUE, yMEPEHHAs IIeHa.

VYnpanenue BaKyyMHbBIM BBIKJTIOYATEIIEM OCYIIIECTBIISETCS BCTPOECHHBIM
AIIEKTPOMArHUTHBIM IIPUBOJOM C MAarHUTHOM 3aI[EJIKOH.

OmnpbiT skcrutyatanun KPY mokassiBaer, yTo HamOosiee YSI3BUMBIM 3JIEMEHTOM B €ro
coctaBe sByseTcss BbIKioyaTenb. (€ MOsSBIEHHMEM BaKyyMHBIX BBIKIIOUATeNel craja
1enecooOpa3Hod 3aMe€Ha UMK MAClSHBIX, KOTOPBIE YCTYNMAalOT TEPBBIM 1O TEXHUKO-
HKCILTyaTaIllMOHHBIM XapaKTEPUCTHUKAM M MPOCTO UCUEPIIATN CBOM CPOK CIyKObl. Takas 3ameHa
BbIKITIOUaTened He TpeOyer 3amenbl Bcero KPY u cmyxbam skcmimyatanuu o0XonuTcs
MUHHUMAJIbHBIMU 3aTpaTamH.

Beikmouarenu BB/TEL KOHCTpyKTHBHOTO WUCHONHEHHS | W 2 mpeaHa3HA4YeHbl B
OCHOBHOM JUIS 3aMeHBI BRIKIIFouatesern BMII-10, BMIID-10, BMIIII-10, BK-10, BK3-10, a
TaKKe JUIsl IPUMEHEHHS BO BHOBb Pa3pabaThIBaeMbIX BBIKATHBIX d1eMeHTax siueek KPY.

Boixmouarenn BB/TEL KOHCTpYKTHBHOIO MCHOJHEHUs 3 MpeAHa3HAY€Hbl B OCHOBHOM
st 3amedbl B mkagax KCO u KPH macnsnbix Boikimouateneir BMI'-133 u uM nmogoOHBIX, a
TaKKe JUIs MPUMEHEHHS BO BHOBB pa3pabarbiBaeMbix mmkadax KCO u KPH.

B nacrosimee Bpems ¢upmoii «TaBpuma DnekTpuk» pa3paboTaHbl W BHEIPSIIOTCS B
AKCIUTyaTallMi0 MPOEKThl pekoHcTpykuuu ciaenayronmx KPY: KCO-266, KCO-272, KCO-285,
KCO- 292, KCO-2200, KCO-2YM. KCO JIII-318, KCO [-13b, KCO KII-03-00, KPH-III, KPH-
IY, KPYH MK®H, KPYH K-YI.

BeikaTtHOI 37eMeHT ¢ BakyyMHBIM BbikmouateneMm tuna BB/TEL ¢ snekTpoMarHUTHBIM
MPUBOAOM TpeAHa3HaueH s paborel B mkadax KPY BHyTpeHHel u HapyXHOW YCTaHOBKH
HOMHUHAJBHBIM HamnpspkeHueM 1o 10 kB tpexdaznoro mepemenHoro Toka yacroroi 50 I'm ams
CHUCTEMBI C W30JIMPOBAHHOW HEUTPAJbIO U CIyKUT 11 ycraHOBKH B KPVY, a Takke miist 3ameHsl
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KOJIOHKOBBIX MajioMacisiHbIX BeIkIrovaTeneid tuna BK B KPY cepwuii: K-47, K-49, K-59, K-104,
K-104M, KM-1, KM-1®.

8. VYHuBepcajbHBII MOAYJb (BBIKATHOM JJEMEHT, BAaKYyMHBIH BBIKIIOYATEIb U
omokupoBku) pupmel «TaBpuaa DIEKTPUK» OPraHUYHO BCTPAUBAETCS BMECTO BBIKJIOYATEIEH
cepun BMII B BrikaTHBIC Tenexku craenyrommx KPY: K-37, KPY2-10, K-XI1, K-XII1, K-XXVI,
KP-10/500.

Tab6aurma 5.6
BakyyMHbI€ BBIKJIIOYATE/IH
© 3 2 = m
~ ast 8 = g
2 5); S 2
T I A IHOM.OTKH! tHOM.OTKHI 5 % Er 8 g § 6
U1 HOM> KA C _‘_5 a §~. 8 E &"%
S| 28| ¥ 2
= x Q9
8 o ™ 2 o
— M =
BBT5-M-10-31,5; 20,/630; 1000; 12.5; 0,04 01 3-10°
1600 630: | 20:315
BBIIC-10-20/630; 1000; 1600 o [0 0,085 | 0,06 2.5-10°
BBA-M-10-31.5: 20: /630: 1000: o 004 | o, 100
1600 20:315| 005 :
BBIIB-10-20/630: 1000: 1600 0.055 | 0.06 2.5-10°
. i ) 2000;
?ﬁ%-M-lOGl,S, 40/2000: 2500 2500 | 31540| 005 | o1 L 10¢
3150 50
BBY-CIT-10-31,5 (BBY-CD-10- 630; .
31,5) 20/630; 1000; 1600 1000; | 20;31,5) 004 | 01 3-10
1600
BBCK-10-12.5: 20/630: 1000 fgc())o 315:40| 005 | 02 5104
630;
BBEK-10 1000: | 20:315| 0055 | 006 ;
1600

Jlonoanenus k mabauye 5.6.

1. ¥V Bcex BhIKIIIOUaTENEN MPUBOJL AIEKTPOMAarHUTHBIN, 3a nckmouennem BBIIC u BBIIB,
Yy KOTOpBIX — NPYKHUHHO-MOTOpHbIM. KoMMyTalMOHHasT H3HOCOCTOMKOCTh JaHa MpH
HOMHMHAJIbHOM TOKE OTKJIHOYEHUS HUKIOB «BO».

2. Bakyymnsbie BoIkmtodaTesn TunoB BBTO-M-10 u BBIIC-10 npennaznadensl s
3aMEHBI MaJIOMacCJsSHBIX BbBIKItouarenaed tuios BMIID-10, BMII-10, BMI'-133, a taxxke s
yCTaHOBKH B Auenikax tuna KPY3-6I1, 2KB3-6M, KPVYII-6I1.

3. Bakyymusple BweikmouaTenu tunoB BBD-M-10-20, BB3-M-10-31.5, BBIIB-10-20
npenHasHadyeHsl U1 ycraHoBku B KPY tuma K-104, KM-1®, K-49, B3anMo3ameHsiemble C
BeIKoYaTeasmu Tina BK-10, BKD-10.

4. BakyymHble BhIkmoyaTenu tuna BBD-M-10-40 mpenHazHadyeHbl AJIS KOMMYTAI[UU
NIEKTPUUECKUX LIeNel IPU HOPMAIBHBIX M aBapUHMHBIX PEKUMax B CETAX C M30JMPOBAHHOU
HeUTpasnplo HampspbkeHueM 1o 12 kB. YcranaBmuparorcs B KPY tuna K-105, K-59, a Takxke
MOTYT MCIOJIb30BATHCS AJIS1 3aMEHbI MaJIOMACIISTHBIX U 3JI€KTPOMAarHUTHBIX BBIKITIOUATEIIeH.

5. Bakyymnsle Boikitouaresm tunna BbCK-10 npennaznadens! aiis ucnois3oBanus B KPY
Hapy>XHOW ¥ BHYTPEHHEH yCTaHOBKHU.
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6. BakyymHbie Beikitouatenn tunia BBKD-10 ¢ nmpyKHHHBIM TIPUBOJIOM TPUCTIOCOOICHBI
1uia BetpanBaHus B mkadel KPY BeikaTHOrO THNA M TpeIHA3HAYEHBI IS 3aMEHbI MaJIOMACIISTHbIX
Beikitouarene Tunmos BK-10 u BKD-10 B mkadax KPY cepuit KM-1, K-104, K-59, K-XII, K-
XXVI, KPY-2-10, KPY-37.

7. Bakyymuble BbikmodaTenu tunoB BbBUY-CO-10, BBU-CII-10 npenHa3zHaueHbl s
ycranoBku B KPY tuna KPY2-10, KPYOII-10 u ITI1-10-6/630XJ11.

5.3. Bbiknroyamernu Ha2py3Ku

Briknrouarens Harpy3ku — KOMMYTAllMOHHBIM anmapar, IpeIHa3HaueHHbIN
JUIl OTKIIIOYEHUS W BKIIOYEHUS TOKOB HArpy3Kh B HOPMAJIbHOM pEXUME.
Boikimtouareny Harpy3kd NPUMEHSIOT B yCTaHOBKax HampsbkeHuem 6/10 kB Ha
paclpefeUTeNIbHbIX MYHKTaX W TpPaHCPOPMATOPHBIX MOACTaHIUsAX. OHu
npenHasHadensl st padoTel B mkadax KPY, kamepax KCO u KTII BHyTpennei
ycTaHOBKH. CTpyKTypa UX YCIOBHOIO 0003Hau€HHUs MIPUBEIEHA HA pUC.5.3.

BHPm — 10/400 — 10 31 3¥3

B - BeIKITIOUaTENH | KimMatnyeckoe ucnosHenue
U KaTeropus pa3MemieHus
H - narpysku VY — 115 yMEpEeHHOr o KJIMMara;
3 — s paboThI B 3aKPBITHIX
Opna GykBa MIOMEIIEHHUSIX C €CTECTBEHHOM
P — ¢ py4HBIM TIpUBOIOM; BEHTHISIIACH
I1 - ¢ Ipy>XHHHBIM IIPUBOIOM;
B - BakyymHbIH 3 — HaJIMYHE YCTPOMCTBA JIJISI
MOJIaYM KOMaHbl Ha OTKIIFOYCHHE
Oxna nin 18¢ OyKBBI IIPU [IEPErOPaHNH MTPEAOXPAHUTEIS
T — CO BCTPOCHHBIM
TIPCAOXPaHUTCIICM, 5 OnHa win 18 OYKBBI
Y — € yCHIICHHON KOHTAKTHOH 3 — € 3a3eMIIIOIIUMHU HOXKAMU;
CHCTEMOM

IT — 3a3CMJBIO I EC HOXKH PaCITIOJIOKCHBI
3a [IPCAOXPAHUTCIIIMU

HomunanbHOe HanpsixxeHue, kB

HomuHansHOE 3HaYEHUE TEPHOTUICCKON
COCTAaBJIAIOIIEH CKBO3HOro Toka K3, kKA

HomunaneHeIi TOK, A

Puc.5.3. Ctpykrypa yclioBHOr0 0003HauYEHHUS BBIKITIOYATENCH HATPY3KU

B tabaume 5.7 gaHBl  OCHOBHBIE TEXHUYECKHE  XaPaKTEPUCTHKHU
BBIKJIFOYATEINICH HArPy3KH.
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Tabmuma 5.7
TexHUYeCKHe XapaKTePUCTHKH BbIKJIIOYATEIed HATPY3KH

IIpenenbHsblii | JlomycTuMBbIi
< < CKBO3HOM TOK S -
o o TOK, A |BKIIOYEHHSA, KA| é g
E E W= b S )E ;
< 2 15) ) 15 g H| & <
s = g ) o 2 ) o J | E o] 8
s| E| 8| =|5¢e|l = | g8 |256|2¢g
= = = 5 s 2 5 82| °xw s e
22| 2| £ |EE| | EE|FE|is
fun 2| E| 5|58 5|8 2mlEd
e = = o o ° g o © g 8 5 S
= 3 = s g o= o g = E 3|z Q
S|z 8 Eleg| £ z2g 28|28
o = o) > | 53 ~ =3 | 5| E 8
= = = m O = =0 | 29| 2 E
= S = =0 = =R =
| &) 2 |5gl £ 5gl=8 5
25| 2|53 5| B3| ¢k
IR T TR OE|T
= =
BHP-10/400-103Y3 25 15
BHPn-10/400-103Y3 ’ ’
BHPn-10/400-1033VY3 1
BHPn-10/400-103nY3 15
BHP-10/400-10313Y3 400 | 400 | 800 | 25 10 . 10/1
BHI1y-10/400-103Y3
BHIIy-10/400-103nY3 10 1,5
BHIIyn-10/400-10313VY3
BHB-10/320 320 | - - 20 - - - 12/- -

Jnsa Beikmouareneit Harpy3ku cepun BH-10 HomuHanbHbIM 1 HAanOONBIINK TOK 1aHbI IpU
cos¢ > 0,7. HomunansHoe 1 HaubOoubiiee padbouee HanpspkeHus 10 u 12 kB coorBercTBEHHO.
Toku OTKIIOUEHHUs: AaKTHUBHBII M ypaBHUTENbHBIM paBHbl U cocTtaBmsitor 400 A. B
BBIKIIIOYATENsIX Harpy3ku cepun BH-10 mpumenstorcs mpenoxpanurean tumos ITKT101-6,
ITIKT102-6, ITKT103-6, ITIKT101-10, ITKT102-10, [IKT103-10.

TexHnuueckue xapaktepuctuku Beikitouateneit BH-16, BHII-16 u BHII-17 npuBenens! B
[11].

5.4. lNnaekue npedoxpaHumernu Hanpsi>xeHuem 6/10 kB

[Ipenoxpanurenu mnpeaHa3HAYeHbl JJIS 3AIUUTHI AJIEKTPUUYECKUX LEened U
ANIEKTPOOOOPYAOBAHMSI OT TOKOB, IPEBBIIIAIOIINX JIOMYCTUMBIE MO YCIOBHUSIM
HarpeBa ¢ y4eTOM Meperpy304Hoi CIOCOOHOCTH.

CtpykTypa ycIOBHOro 00O3HAuY€HMs MpPEJOXpaHUTEIeld MpPUBEIEHA Ha PUC.
5.4, a OCHOBHBIE TEXHUYECKUE NaHHbIe — B Tabuuue 5.8. Ha puc. 5.5 nansl Bpemsi-
TOKOBBIE XapaKTEPUCTHUKH IIJIaBJICHUS HEKOTOPBIX Ipenoxpanureen cepun 11KT.
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IIKT
|

I1 - npenoxpanuTenb

K - kBapiieBslii

T — 175t 32T CUITOBBIX
TpaHc(HOpPMATOPOB U JIMHUH
(TOKOOTpaHUYHMBAIOLIHE)

Tpex3Haunas nudpa

101....105 — HOMEp cepun

HomunanbsHoe HaIIPsKCHUE 11

MpeIOXPaHUTENCH KIMMAaTHYECKOTO
WCIOJIHEHUA Y WM HanbOoJbiiee pabouee
HaNpsKEHHUE ISl TPEAOXPAHUTEIIEH
KJIuMaTudeckoro ucnoanenus T, kB

KaTeropus pa3MeneHus

1 — Ha OTKPBITOM BO3YXE;

3 — s paboThI B 3aKPBITHIX
IMOMEILEHUSX C €CTECTBEHHOMN
BEHTWISALIEN

KnumaTtrnyeckoe ncnojgHeHue

KIIMMaTOM

VY — 118 paliOHOB C YMEPEHHBIM
KIIMIMaTOM;
T — 1 paliOHOB € TPOITHYECKUM

HomuHanbHBII TOK OTKIIFOYECHHS, KA

HomuHanbHbIN TOK Npegoxpanutens, A

Puc. 5.4. CtpykTypa ycioBHOTO 0003HAaYEHHSI PEIOXpaHUTENeH

Tabmumua 5.8
OcHOBHBIEC TEXHHYECKHE JAHHBbIC npenoxpaHnTeJIeﬁ
Tun Usoms KB | Umax, KB | lyon ipenoxpanutens, A | lyom orxr, KA

1 2 3 4 5
IIKT101-6-2-40Y3 2
IMIKT101-6-3,2-40Y3 3,2
INKT101-6-5-40Y3 5
IIKT101-6-8-40Y3 6 72 8 40
IIKT101-6-10-40Y3 10
IIKT101-6-16-40Y3 16
ITKT101-6-20-40Y3 20
IIKT101-6-31,5-20V3 315 20
INIKT101-10-2-31,5V3 2
IIKT101-10-3,2-31,5¥3 3,2
IMIKT101-10-5-31,5V3 5
IIKT101-10-8-31,5V3 10 12 8 31,5
IMIKT101-10-10-31,5V¥3 10
IMKT101-10-16-31.5¥3 16
IIKT101-10-20-31,5V¥3 20
IKT101-10-31,5-12,5VY3 315 12,5

npoaonkeHue Tadi. 5.8
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1 2 3 4 5
IIKT102-6-31,5-31,5Y3 31,5
[IKT102-6-40-31,5V3 6 - 40
[IKT102-6-50-31,5V3 ’ 50
[IKT102-6-80-20-V3 80 20
[IKT102-10-31,5-31.5V3 31,5 315
[IKT102-10-40-31,5Y3 10 12 40
[IKT102-10-40-12,5Y3 50 12,5
[IKT103-6-80-31,5Y3 80
IIKT103-6-100-31,5Y3 6 7,2 100 315
[IKT103-6-160-20Y3 160
[1KT103-10-50-31,5V3 50 315
[1KT103-10-80-20Y3 10 12 80 20
[1KT103-10-100-12,5V3 100 12,5
[IKT104-6-160-31,5Y3 160 315
[1KT104-6-200-31,5V3 6 7,2 200 ’
[IKT104-6-315-20Y3 315 20
ITKT104-10-100-31,5Y3 100 315
[IKT104-10-160-20Y3 10 12 160 20
[TKT104-10-200-12,5Y3 200 12,5
[IKT101-6-2-20Y3 2
[IKT101-6-3,2-20Y3 3,2
[IKT101-6-5-20Y3 5
[IKT101-6-8-20Y3 6 7,2 8 20
[IKT101-6-10-20Y3 10
IIKT101-6-16-20Y3 16
[IKT101-6-20-20Y3 20
[IKT101-10-2-12,5V3 2
IIKT101-10-3,2-12,5Y3 3,2
[IKT101-10-5-12,5Y3 5
[IKT101-10-8-12,5Y3 10 12 8 12,5
IIKT101-10-10-12,5Y3 10
IIKT101-10-16-12,5V3 16
IIKT101-10-20-12,5V3 20
[IKT101-6-2-40V1 2
IIKT101-6-3,2-40V 1 3,2
[IKT101-6-5-40V1 6 7,2 5 40
[IKT101-6-8-40V1 8
[IKT101-6-10-40V1 10

OKOHuYaHue Tad. 5.8
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1 2 3 4 5
[IKT101-6-16-40Y1 16
[IKT101-6-20-40V1 6 7,2 20 40
[IKT101-6-31,5-20Y1 315 20
[IKT101-7.2-2-40T3 2
[IKT101-7,2-3,2-40T3 3,2
[IKT101-7,2-5-40T3 5
[IKT101-7,2-8-40T3 8 40
[IKT101-7,2-10-40T3 0 72 10
[IKT101-7,2-16-40T3 16
[IKT101-7,2-20-40T3 20
[IKT101-7,2-31,5-20T3 315 20
[IKT101-10-2-20V1 2
[IKT101-10-3,2-20V1 3,2
[IKT101-10-5-20V1 5
[IKT101-10-8-20Y1 8
[IKT101-10-10-20V1 10
[IKT101-10-16-20V1 16
[IKT101-10-20-20V1 20
[IKT101-10-31,5-12,5V1 315 12,5
[IKT101-12-2-20T3 2
[IKT101-12-3,2-20T3 3,2
[IKT101-12-5-20T3 5
[IKT101-12-8-20T3 10 12 8 20
[IKT101-12-10-20T3 10
[IKT101-12-16-20T3 16
[IKT101-12-20-20T3 20
[IKT102-7,2-31,5-31,5T3 315
[IKT102-7,2-40-31,5T3 6 7,2 40 315
[IKT102-7,2-50-31,5T3 50
[IKT102-12-31,5-20T3 10 12 315 20
[IKT102-12-40-20T3 40
[IKT105-7,2-80-31,5T3 80
[IKT105-7,2-100-31,5T3 0 72 100 3L5
[IKT105-12-50-20T3 50

10 12 20
[IKT105-12-80-20T3 80
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Puc. 5.5. BpeMs-TokoBbI€ XapaKTEPUCTUKH IJIABKUX MPEIOXPAHUTENEH TPYIIIIbI

2 32 5 8 10 16 20315 50 100 200 A =1,
tug, ©
\ W W W L W A X \ \
100 === : : :
‘ \‘ A ¥ A ¥ \ A Y \\ \\‘ A Y
10
X \\ “\ X N x
\ \ \ N\ N N\ N\ N N
N— Y [N TN N N
1 - —
AN N \\\ \\‘ N \\\
0.1 AN ANIEAY N
N NS IS h WA ¥ ~— T~
0,01 ~ NI A 818 VS W s N
1 10 100 1000 lower, A
a)
t e 2 32 5 8 10 16 2031,540 50 80 100 160 A =1,
1010}
Tt TR
100 1 X X K X X X
AR
NN | A \ L\ W \‘ \
14
\ “\ -‘\ “\ \ “\ “\ “\ “\ \
\ \ \ \ A N\ \ AV AN
\ \ N \ N\
1 :
TN . SO TSORNCORNTY
0,1 N ) ) AN R WY \;
\\ \\ u ~ \‘\ \‘ Y \\\\ \\ "
0,01 N NI NSNNNMNANRNNSNNN N
1 10 6) 100 1000 lower, A

IIKT (t,, — npennyroBoe Bpems, |y, ; — AEHCTBYIOLIEE 3HAYEHUE TEPUOAUYECKON
COCTaBJISIIOIIEH 0KUIAEMOTr0 TOKA).

a) — JUId IpeoXpaHUTENeH
[IKT101-10-2-12,5V3
IIKT101-10-3,2-12,5VY3
I[MKT101-10-5-12,5¥3
I[MKT101-10-8-12.5¥3
IIKT101-10-10-12,5Y3
I[IKT101-10-16-12,5¥3
I[IKT101-10-20-12,5V¥3
IMIKT101-10-31,5-12,5V3
[IKT102-10-50-12,5¥3
ITKT103-10-100-12,5V3
ITIKT104-10-200-12,5¥3
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0) — s IpeoXpaHuTeNnen
I[MKT101-10-2-31,5VY3
IMIKT101-10-3,2-31,5V3
IMKT101-10-5-31,5V3
IMKT101-10-8-31,5VY3
IMKT101-10-10-31,5VY3
I[MIKT101-10-16-31.5V3
I[IKT101-10-20-31,5V3
IMKT102-10-31,5-31,5¥3
I[MIKT102-10-40-31,5V3
IMKT103-10-50-31,5VY3
I[MIKT103-10-80-31,5V3
IIKT104-10-100-31,5¥3
IIKT104-10-160-31,5Y3



5.5. Pa3beduHumenu

PaspenuHHUTEND — 3TO KOMMYTAlMOHHBIM anmnapar, MMPEeJHAa3HAYCHHBIA IS
KOMMYyTaluu 1enu 6e3 toka. OCHOBHOE Ha3HAYEHUE Pa3bEIUHUTENS — CO3/IaHUE
HAJEKHOI0 BUIMMOIO pa3pbiBa LENU I oOecrieyeHus: 0€30IacCHOr0 MPOBEICHHUS
PEMOHTHBIX pabOT Ha 00OPYAOBAHUU U TOKOBEIYILUX YACTIX AIEKTPOYCTAHOBOK.

CnpaBoyHbBIE JNaHHBIE MO PA3bECAVHUTEISIM BHYTPEHHEH M HapYXHOU
YCTaHOBKM MpHUBEAEHBI B Tabnumax 5.9 u 5.10.

Tabmuma 5.9
PasbeauHUTEIM BHYTPEHHEH YCTAHOBKH
o & Bpemsa
= = . HPOTEKAHMS
= CTOHKOCTb IIpH
2 c:) i« CKBO3HBIX ToKax K3, HaH6TO(J)II$HeFO
S, a8 e KA TEPMHUYECKON
§ = >§ CTOMKOCTH, C
Tun 2 3 § A E ‘é’(% ° = jg E ] IIpuson
= = < a =Rs) é = .8 5>: Em
- = SES 8 SO 20 =)
5 = E SEEHE 580 T % & %
T 5 = | 2628 OoE 2 59
= 9 S Sox oF =l = o
% = an Zgo Y= ’E = Q
s am = = e & 8
B mpexnontocnom ucnonrnenuu (pama)
PB3-20/63VY3 20 24 30 50 20 4 I1P-3VY3
PB3-20/1000V3 20 24 | 1000 55 20 4 I1P-3VY3
PB3-35/630VY3 35 | 40,5 | 630 51 20 4 I1P-3VY3
PB3-35/1000V3 35 | 40,5 | 1000 80 315 4 I1P-3VY3
ITP-3V3, mim
FRSov 10 | 12 |2000| 85 315 4 I14-50Y3,
i [1/]-5V1
B oononontocnom ucnoanenuu
PBK-35/2000 35 | 40,5 | 2000 115 45 4 I1P-3VY3
IM4Y-50V3,
PBP3-10/2500Y3 | 10 12 | 2500 125 45 4 i [T]]-5V1,
wm [1P-3VY3
PBP3- * * i IM4-50V3
352000011 10 12 | 4000 | 125/180 45/71 4 o TUL-5Y 1
PBP3-20/6300Y3 | 20 | 24 | 6300 | 220/260 | 80/100 | 4 Hiqng:([)giq
PBP3-20/8000Y3 | 20 24 | 8000 | 300/320 112/125
] ] MJ1-12Y3 u
PBP3- 410 rou., | 180 riLh., I14-503
20/12500Y3 20 24112500 250 3as. 100 3a3.
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PazbeaquHuTe 1M HAPYKHON YCTAHOBKH

Tabmmma 5.10

%ﬂ g CroiiKoCTb IpHU HD(E);T%%B;EHH
2 E i« CKBO3HBIX TOKaX HaHGTO(J)IIf;HerO
a8, 3 e K3, kA TEPMHUUECKOU
= = 5 CTOMKOCTH, C
Tun ; 3 E 3 = E’(E ° b é < ITpuson
= = CE E% 8 ZES =S Six
5 |2 = |EERZ £2% | 22 | g%
E |8 Z |E58F| &25 §S | 8
S |8 | £ |285 | Z== | EF | BF
5 < <E 5o 2
= s = = S
1 2| 3 4 5 6 7 8 9
B mpexnonocnom ucnonnenuu (pama)
PJIH/I-10/400Y1 400 25 10 IIPH-10MV1
PJIH/I-10/630VY1 630 35,5 12,5 i [TP-2YXJT
PJIHJT 1-10/400V1
PJIHJI 1-105/400Y1 400 25 10 HPH;H'PIIOVI
PJIH/T 1-10/400XJ11
piar 1106301 | 0 12 630 355 12,5 4 1 Hp-2yXl
PJIH]I 2-10/400VY 1
PITHT 2-105/400Y 1 400 25 10 TPH3-2-10Y1
PJTHT 2-10/400XJ11 HP_;;‘;( .
PJIHJT 2-10/630V 1 630 35,5 12,5
B oonononiocnom ucnonnenuu
PH/I-35/1000V1
PH/13-1a-35/1000V1 I1P-V1
PH/13-35/1000V1
PHJI-35/1000XJ11 I1P-XJI1
PH/13-C-35/1000V1 1000 63 25 ITP-XJ11
[IB-20Y2 um
PHI-355/1000VY1 35 40,5 4 IIPH-110B
PH/13-356/1000VY1 I1P-V1
PH/I3-C-35/1 1
PHﬁg-gséféo(())%gz I1B-20Y2 nym
2000 80 315 ITPH-110B; I1P-
PJ13-35/2000Y XJI1 V1 [IP-2Y X1
PJ13-35/3150VXJI1 3150 | 125 50 1 P2V XUI1
PHJ132-CK- PYv1
110/1000V1
I1P-¥Y1 nm
PH-110/1000V1 -5
PH/I31a-110/1000VY1
PHA-1106/1000Y1 | 110 | 126 | 1000 80 315 3
PH/131a-110/1000VY1 P-Y1 wnt
PH/I31a- 15V
1106/1000V1
PH/13-1105/1000VY1
PHJI3-110/1000V1
okoH4aHue Taom. 5.10
1 l2[ 3] 4] 5 | 6 | 8 9 |
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PHJI3-C-110/1000Y1 B-20Y2 wm

TIPH-110B
PH/I3-110/1000XJ11 P-XJ11 mm
PH/I3-110/2000XJ11 1-5XJT1
PHJI3-110/2000Y 1 2000 | 100 40,0 TP-Y1 wm
PH/I3-1105/2000 1 M1-5V1
PH/3-1103150Y1 110 |126  |3150 | 125 50,0

I[1P-V1 nm
PH/I-150/1000Y | 1000 '
PHILISoR000vT 150 (172 [5g00 | 100 400 TJ-5Y1
PI13-220/3150Y X1 3150 | 125 50,0 HH'SSS;}J‘;T‘HI['
PHJI-2205/2000Y 1 252 | 2000 3 1 ms;%”f >

220

PI13-220/1000Y XJT1 10001 409 400 HH'SSS%J;“HI['
PJ13-220/2000YXJT1 _ | 2000 m'yéﬁjf“m'

Ilpumeyanue. B THIIOBOM 00O03HaUYE€HUU pPa3bEeIUHUTENEH YKa3bIBAIOTCSI MX OCHOBHBIE
napaMeTpsl 1 0COOEHHOCTb KOHCTpYKIMH: P- pasbenunutenu; B - BHyTpeHHsAs ycTaHoBka; H -
HapyxHas; JI - nuuelinble; K - Hoxu kopoGuatoro npoduist; I - pa3beAMHUTEIb UMEET JABE
OIIOPHO-U30JIILIMOHHbIE KOJOHKH. bykBa 3 0003HauaeT HaJuuue BapHAHTOB HMCIIOJHEHHS: C
OIIHUM 3a3zemisiromuM HokoMm - PHJI31a; ¢ aBymsa 3azemussronmumu Hoxkamu - PHJI32; 6e3
3azemisiromnx Hoxked - PHJI. bykBwl, crosmme mnepen HanpsbkeHuem, C - Hamudue
MeXaHUYeCKOW OJIOKUPOBKU. ByKBBI, cTosIIME OCcie HapsbKeHus, b - ¢ ycuseHHo# uzonsauueii.

5.6. Kopomko3amMbikamenu

KopoTko3ambikaTesib — 3TO KOMMYTAIlMOHHBIN anmnapar, NpelHa3HaueHHbBIN
JUISL CO3JIJaHMSI UICKYCCTBEHHOTO KOPOTKOT'O 3aMbIKaHMSI B JIEKTPUUYECKOM 1enu. B
ycTaHoBKax 35 KB mnpuMeHstoTCS ABYXIOJIOCHBIE KOPOTKO3aMbIKaTEIH, MPU
cpaOaThIBaHUM KOTOPBIX CO3/Ia€TCSI HUCKYCCTBEHHOE JABYX(a3zHOE KOPOTKOE
3aMbIKaHHUE 4Yepe3 3emiito, a B ycraHoBkax 110 m 220 kB — opHomostocHbIE,
co3patome omgHodazHoe K3, koropoe Takke MPUBOAUT K JACHCTBUIO pelleHHON
3aIUTHI.

B Ttabnuume 5.11 mnpuBegeHbl OCHOBHBIE TEXHUYECKHE XapaKTEPUCTHKHU
KOpPOTKO3aMbIKATEJICH.

143




Tabmuma 5.11
KoporkozambikaTeaun® HAPY:KHOM YCTAHOBKH (OHONOJIOCHOE UCIIOJTHEHHE)

s | o o <« S [TonHoe Bpemst Sé
m | = S E 2| e = BKJIIOYEHHA**, ¢, HE | o O
% |5 | B SR S o Goee 39
s & |2 | 28|88 |5 < a g 2
= = i E > z é npu rojionene| g -
2 5 o = S «| 5 2 TOJIINHOMH, &=
= T 5 H 4| aax| X >§ o S
a | o 2« s | 0 . 978 MM s &
= ¢ E¥ 25|CE ES e
Tun £ 129858 g 23|38 2 « = % 2 | Ipusox
AEEEF IS £
S| |25 %53 55 3 3 romo- Q =
7| o = RE| 2B E 9 o
S |8 |8 | 93| 2 L&E| nena = §~
= | 2 = SE|S S = 10 10 {1020 =i
S |35 |E |28 |58 S 3
=
o |\© E = g 2. = g §
= |8 |5 g & F 3 =@
T < T = C% T
KPH-35V1 35 [405] 42 | 165 4 0,1 | 0,15 - 490 |ITPK-1V1
ITPK-1V1
K3-110YXJI1 110 | 126 51 125 125 0,14 0,2 e Hﬂlldxl}_[l)lK-
K3-1106-Y1 32 3 o8| -
K3-150V1 150 | 172 0,2 - ITPK-1V1
K3-220V1 220 | 252 51 20 1 20,0 0,25 980

IIpumeuanue. B TunoBoM o003HaueHUU KOpoTKo3ambikaTens: K3 - KopoTko3aMbIKaTeNb;
P - pyGsimero tumna; H -Hapy>kHO# ycTaHOBKH; 35 - HOMMHAJIbHOE HalpsbkeHue; b - ycunenHoe
ucnionHenue; Y1, YXJI1 - knumaTuyeckoe UCTIOTHEHUE U KaTErOpHsl pa3MEIICHUS.
* KoMIIekTHO ¢ KOpoTKo3aMbIkaTeneM 35kB mocraBusieTcst oguH Tpancopmatop Toka TIIII Ha
JIBa TIOJTFOCa, a ¢ KopoTko3ambikatenem 150 u 220 kB - Tpu TpanchopmaTopa Toka Ha OUH
TIOJIFOC.
** TlomHOE BpeMsl BKIIFOUCHHUSI (C yU€TOM MO/1aui KOMaH bl Ha BKJIIFOYEHHE) - 10 KaCaHHs
KOHTaKTOB.

5.7. OmOenumenu

Otpenmurens — 5TO KOMMYTAIlMOHHBIA aImmapaT, NpeAHa3HaYeHHBIH IS
ABTOMATHYECKOTO  OTKJIIOYEHHUS  TMOBPSXKICHHOTO  ydacTKa  JIMHUU  WJIHU
TpaHchopMaropa Tmocie HucKyccTBeHHOro K3, a Takke IS OTKIIOYCHHS H
BKJIFOUCHHSI YYaCTKOB CXEMBI, HAXOMAIIUXCA O3 HANpPSOKCHHS, OTKIIIOUCHHS H
BKJIFOUCHHSI MHIYKTUBHBIX TOKOB XOJIOCTOT'O X0/Aa TPaHC(POPMATOPOB M EMKOCTHBIX
TOKOB HEHATPY>KCHHBIX JIMHHH.

OCHOBHBIE TEXHUYECKHE XapaKTEPUCTUKU OTACIUTEIICH NpPUBEICHb B
Tabimue 5.12.
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Tabmuma 5.12

OTtaenuresin HAPYKHON YCTAHOBKH
(pa3MeleHne KaxkKa0ro moJca Ha oTaeJILHOH pame)

_ _ <
Hpeuz[ elb- | AMIIK S qi [TonHOE Bpems
HBIA TOK | TyHda mpe- | & %
o ol © OTKJIIOUEHUS* ¢
TepMUYEC- | AEIBHOIO ‘5 | cés( T HPHBOIOM, He
Koii cTO¥- |ckBO3HOTO | 2 5| 8 & p 5 ’
KOCTH, KA | TOKa, KA E)E 2. e ofee,
e < 5 5 2.2 5 % ITpu rononene
Tun 3 g 5 2| o= = :); % ;  |TonmHOM, MM| T[TpuBox
- ¥ | T | % | T |ES¥ | X
) ) o o) v |5 §| R s =
jest jest ¥ O = o
< E| 2| B S84 3
2| 2 £ €|2222 = 10|15 20
[ = [ E |BE 582 B
s p= s S |=x & O )
= Q = Q| = 2
5 5|2 |8
2] =
O/13-35/630VY1 35 | 630 |125]| - 80 | 4 |490|045/0,50| - - | IIPO-1V1
ITPO-1V1
O/13-
110/1000YXJT1 | 110 0.381045/ 0.5 o
1000 | 315 80 3 | 780 HIPOIXL
O/1-1106/1000V1 ' - - 04 |- - - | TTIPO-1VY1
OJ1-1506/1000¥1 | 150 - - ’ - - 10,5 ITPO-1V1
OJ1-2206/1000Y1 | 220 - - 05| - - 10,6 | ITPO-1V1

* OT mola4yM KOMaH bl HA TTPUBOJ 10 MOJTHOTO OTKJIIOUEHUSI.
Ipumeuanue. B Tumoom ob6o3nauennn: O - otaenutens; /1 - IByXKoIOHKOBHIA; b (mocie
HaIpsHKEHMs ) - KaTeropusl U30JsIuu (YCUIIEHHOE HCTIOJHEHUE).

5.8. OepaHu4yumenu nepeHanpsi)keHUs

Orpanunuurenu
KOMMYTallHOHHBIX
AJIEKTPOOOOPYIOBAHUS TIOACTAHIIMNA W ceTel Ha Kiacchl Hampsbkenus ot 0,38 1o

220 kB.

MCPCHAITPAXKCHUA

n

aTMOC(EPHBIX

MEepEeHANPSKEHUN

MMpCAHASHAYCHBI

TUTS

3aIUTHI
U30JISUU

oT

OrpanuuuTeNny MepeHanpsHKeHUsT YCTAHABIMBAIOTCS B CETSIX MEPEMEHHOTO
TOKa 4acToTtor 48-62 I'll ¢ M30JMPOBAHHON WJIM KOMIIECHCUPOBAHHON HEUTPAIIBIO U
BKJIIOYAIOTCSl TMapajjieNIbHO 3allldiiaeMoMy 00beKTy. B cTpykType yCiIoBHOrO
0003HaYEHUS TPUHATO:

- OI'paHUYHUTCIIb,

- ICPCHAIIPAKCHUA,

- HeJIMHEHHBIN;

- NOJIMMEPpHAs U30JIAUA;

- OITOPHOC MCIIOJIHCHUC YCTAHOBKH,

XX

- KJIaCC HaNpsbKEHUs CeTH, KB;

XJI

- KIIMMaTHYC€CKOC MCITOJIHCHHC,

il i=]elj=]{e

- KaTeropusi pa3MenieHusl.

OCHOBHBIC TEXHUYECKUE XapaKTCPUCTUKHU OTPAaHUYUTENICH MepEHANPSKEHUS
npuBeACHBI B Tabmmiie 5.13.

Tab6auma 5.13
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OcCHOBHBIE TEXHHYECKHE XapaKTEePUCTUKHU OFpaHI/I‘II/ITeJIeﬁ NMEPCHANPAKCHU I

KpaTKaH TCXHUYCCKAA XapaAKTCPHUCTUKA

= 8 Ocratonieecst HaNpsLKEHUE MPU
= g o [3 | BOJIHE HMITYJIbCHOTO TOKa 8/20 mkc
(@] o
2 = QE)I 5 C aMILTUTY10M, KB
Q| = Macca
P 2 = ’
HaunmenoBanue usnenns & |y ==
g Sl 3R 3 < KT
g = =X o« < < <
SIELQ¢Z o o —
Q 0 3E & o = S S S
g v 0:)( 5 Ve S v S S
Q < S| ra Q R =
an

JUIA 321U THI 3JIEKTPOOOOPYI0BaHHS OT aTMOC(EPHBIX U KOMMYTallMOHHBIX IIEPEHANPSIKEHUN B
CEeTSIX C U30JIMPOBAHHOM MJIM KOMIIEHCHUPOBAHHON HEUTPAJIBIO

OITH-IT1-311 YXJI 3 3,6 - 8,8 - 106 | 113 2,8
OITH-TI1-611 YXJII 6 7,2 - 1176 - 212 | 225 4,2
OITH-TI1-101T YXJI1 10 12 - 1295 - 36 38 6

OITH-TI1-3511 YXJI1 35 40,5 - 102 - 120 | 127 20

JUIS 321U Thl U30JISIIUU IEKTPOOOOPY10BAHUS paCIPENEIUTEIbHBIX CETEH C U30JIUPOBAHHOM
1100 KOMITEHCHPOBAHHON HEHTPANIbIO OT IPO3OBBIX MEepPEeHANPSKEHUN

OITH-1-3/3,8111 YXJI1 3 3,8 - 97 111|118 | 128 1,4
OITH-2-3/3,8111 YXJII 3 3,8 - 97 111|118 | 128 2,0
OITH-1-6/7,2111 YXJI1 6 7,2 - 1185 210 225 | 245 2,0
OITH-2-6/7,2111 YXJI1 6 7,2 - 1185 210 225 | 245 2,6
OITH-1-6/7,6111 YXJI1 6 7,6 - 1195 225 | 236 | 256 2,0
OITH-2-6/7,6111 YXJI1 6 7,6 - 1195 225 | 236 | 256 2,6
OITH-1-10/121I1 YXJI1 10 12 - 1308 352 | 37,6 | 40,7 2,8
OITH-2-10/12111 YXJI1 10 12 - 1308 352 | 37,6 | 40,7 3,4
OITH-1-10/12,7111 YXJI1 10 12,7 - | 326] 372 ] 400 | 428 2,8
OITH-2-10/12,711 YXJI1 10 12,7 - 1326 37,2 | 40,0 | 428 3,4

JJIsi KOHTAKTHOM CeTH 3JIeKTPU(PUIIMPOBAHHBIX KeJIE3HbIX 10POT

JUJIA 3aIUTHI 3HeKTp0060py,HOBaHI/I$[ TATOBBIX HOZ[CT&HIII/Iﬁ, MOCTOB CCKIIMOHUPOBAHHUA U
IMYHKTOB MMapaJuICJIbHOIO COCANHCHUA ceTell MOCTOSHHOT'O TOKA.

OIIH-3,3 O1 133 ] 40 | - | -] - J120] - | 23

JUTSL 3aLUThl KOHTAKTHOM CETH MOCTOSTHHOTO TOKA Ha KJacc HanpsbkeHud 3,3 kB u 3amunThl
YCTPOUCTB 3IEKTPUDUIIMPOBAHHBIX KEJIE3HBIX JOPOT MEPEMEHHOro ToKa Ha Kiacc
HanpspkeHus cetu 27,5 kB oT atMochepHbIX 1 KOMMYTallMOHHBIX IEpEHANPSKEHUN

OITHK-IT1-3,3 VXJI1 3 4,0 - | 135 - 17,0 | 19,3 10

OITHK-II1-27,5 YXJI1 25 30,0 - 79 - 950 102 25

JUIS 321U THl U30JISIIUU 1eKTpoobopynoBanus 110 u 220 kB oT rpo30BbIX U KOMMYTallMOHHBIX
NIEpEHANPSKEHUUN B CETSIX C 3a36MJICHHON HEUTpaJbIo

OITH-T11-110/77/10/2 YXJI1 110 77 187 | 189 | 197 | 228 | 245 266

OITH-T11-110/83/10/2 YXJI1 110 83 201 | 203 | 211 | 245 | 264 286

OITH-IT1-110/88/10/2 YXJI1 110 88 214 | 216 | 225 | 260 | 280 304

OITH-IT1-110/77/10/2 YXJI1 110 77 187 | 189 | 197 | 228 | 245 266

OITH-T11-110/83/10/2 YXJI1 110 83 201 | 203 | 211 | 245 | 264 286

OITH-T11-110/88/10/2 YXJI1 110 88 214 | 216 | 225 | 260 | 280 304

OITH-I11-220/154/10/2 YXJI1 | 220 154 374 | 378 | 394 | 456 | 294 533

OITH-T11-220/163/10/2 YXJI1 | 220 163 394 | 398 | 414 | 482 | 522 564

OITH-I11-220/172/10/2 YXJI1 | 220 172 428 | 432 | 450 | 513 | 533 596
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5.9. Pa3psiOHuKku

Pa3psaHuku npegHazHaueHbl ISl 3alUThl U30JIALUN AJIEKTPOOOOPYIOBaHMS
U JIMHU 3JIEKTponepeady NePEMEHHOI0 TOKa OT aTMOC()EPHBIX MepEeHANPSIKEHHIM.

PaspsaHuky Ha HOMMHaAIBHBIE HAnpspKeHUs 10 35 KB ycranaBimBaroTcs B
CEeTSAX KaK C M30JIMPOBAHHOM, TaK M C 3a3¢MJICHHOW HEHUTPAIIBbIO, a HA HaIPSOKECHUE
110 xB - ¢ 3a3emneHHoil HelTpanbio (KOd(PPUIIMEHT 3aMbIKaHUsl Ha "3eMiit0" He

BhImIE 1,4).

PazpsanHuk nonkitodaercs napawieabHo 3aluiaeMoMy OOBEKTY.

B crpykType ycinoBHOro 0003HAY€HHS ISl BEHTHIBHBIX Pa3psIHUKOB

[IPUHSATO:
P - pa3spsAIHUK;
- BEHTUJIbHBIM;
C - CTAaHIIMOHHBIN;
XX - HOMMHAJIbHOE HAIIPSHKECHUE;
T - KJIMMAaTHY€CKOE UCITOIHEHU E;
1 - KaTEropHsi pa3MeIeHUs.

CtpykTypa yCcIIOBHOTO 0003HAYEHUs TPYOUaThIX pa3psIHUKOB CJIEIYIOMIAs:

P - pa3psAIHUK;
- TpyOuaThlii;
B - BUHHUIIJIACTOBBIMN;
XX - HOMHUHAJIbHOE HAIIPSHKEHUE;
XX - HUKHUU TIpeJieN TOKa OTKITIOUEHUSI;
XX - BEPXHUM Mpees TOKa OTKIIIOUEHHUS;
v - KJIMMAaTH4Y€CKOE HUCIIOJIHEHUE;
1 - KaTeropus pa3MeLICHUS.

OCHOBHBIE TEXHHUYECKHE XapaKTEPUCTUKHU PA3pSAHUKOB TMPUBEIAECHBI B

tabmunax 5.14 u 5.15.
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Pa3psinauku TpyoduarTbie

Tabnuua 5.14

Hasnauyenue, KpaTkas TEXHMYECKas XapaKTePUCTHKA
O

m = 3 2

<z =

s | & | 2% | Eim |33t

= = oW a8 E o T oog

5 3= == B0 Z

%) e = s = K < 8 5

& > = »a O am = o =

& g . B oz ° o S %

=) S 2 o2 g ocw & 2 V| Macca

HauMmeHOBaHWE W31 s 2= X 5 T 2Q = & 9 ’

e g g o = Lé( M — 8 = ~ KT

14 ) = o a @ T o

o 2 5 g 2 T E e

T s £ S 2 o ©

) = = A 5 ==

= S 2 > EE

= 2 = = S X =

= § = = = 2| SIS

S 5% x l%* = s =5 A

> BEES ;
PTB-10-0,5/2,5 V1 10 12 0,5 2,5 80 70 20 2,1
PTB-10-2/10 Y1 10 12 10 80 70 20 1,8
PTB-20-2/10 Y1 20 24 2 10 140 120 20 2,2
PTB-35-0,5/5 V1 35 | 405 | 05 5 240 | 200 40 2,8
PTB-35-2/10 V1 35 | 405 2 10 240 | 200 40 2,5
PTB-110-2,5/12,5 V1 110 | 100 25 | 125 | 600 500 50 45

Pa3pﬂIlHl/IKI/I BCHTUWJIBHBIC

Tab6auma 5.15

Kpartkas TexHndeckas XxapakTepucTruKa
Homunans- | UmmynscHOE TpoOUBHOE
HaunmenoBanue nznenus Kaace HOE HaNpsDKEHUE IIPU Macca,
HaNpPSHKEHUS,
<B HanpsoKeHHE, | MPeAeTbHOM pa3psIiHOM KT
kB BpeMeHH oT 2 710 20 MKC
1 2 3 4 8

J1Jist 32U THL OT aTMOC(EPHBIX TIEpEHATPSKEHUHN H30JISIIUH SJIEKTPOYCTAHOBOK C 000
CHUCTEMOM 3a3eMJICHUSI HEUTpaIn
PBC-15 15 18 67 49
PBC-20 20 24 80 58
PBC-35 35 40,5 125 73
PBC-15T1 15 18 67 49
PBC-20T1 20 24 80 58
PBC-35T1 35 40,5 125 73
J17is1 321U ThI OT aTMOC(EPHBIX MepEeHANPSYKEHUIN 30U 3JIEKTPOYCTAHOBOK C 3a3€MJICHHON
HEUTpabIo
PBC-66 66 58 188 105
PBC-110M 110 102 285 175
PBC-150M 150 138 375 338
PBC-220M 220 198 530 497
PBC-22T1 22 20 70 44
PBC-33T1 33 29 94 59
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1 2 3 4 5

PBC-110MT1 110 102 285 175
PBC-132MT1 132 119,7 376 326
PBC-150MT1 150 138 375 338
PBC-220MT1 220 198 530 497
PBC-230T1 230 204,5 530 497
J1Jis1 321U THI OT aTMOC(EPHBIX TepEeHANPSHKEHUIN H30JISIIIH SJIEKTPOYCTAHOBOK C
W30JIMPOBAHHON HENTPAJIBIO

PBC-13,8T1 13,8 17 60 43
PBC-60 60 65,9 215 130
PBC-60T1 60 65,9 215 130
PBC-66 66 72,2 232 140
PBC-66T1 66 72,2 232 140

JUist 321U THI OT aTMOC(EPHBIX MEPEHANPSHKEHUH U30IIUN 000PYIOBAaHUS IEPEMEHHOT0 TOKA

gactoroit 50 u 60 I'xx

PBO-3H 3 3,8 20 2,3
PBO-6H 6 7,5 32 3,1
PBO-10H 10 12,7 48 4,2
PBO-3V1 3 3,8 20 2,3
PBO-3T1 3 3,8 20 2,3
PBO-6VY1 6 7,5 32 3,1
PBO-6T1 6 7,5 32 3,1
PBO-10V1 10 12,7 48 4,2
PBO-10T1 10 12,7 48 4,2
Jis 321U THI OT aTMOC(EPHBIX MEpEHANPSKEHUIN 30N 000pYy10BaHHS
NIEKTPOPULIPOBAHHBIX K EJIE3HBIX JJOPOT

PBKVY-1,65101 1,65 2,1 7,0 25
PBKYV-1,65 101 1,65 2,1 6,5 25
PBKYV-1,65 EO1 1,65 2,1 4,2 25
PBKYV-3,3 AOI 3,3 4,0 8,5 30
PBKYVY-3,3 bO1 3,3 4,0 10 30
J1is1 321U THI OT aTMOC(EPHBIX MepeHanpsKEHUI U30JISAINH SJIEKTPUYECKUX BPALIA0IIUXCS
MAalIMH NEPEMEHHOr0 TOKa ¢ KjlaccoM HampsbkeHus ot 3 1o 10 kB

PBP/I-3V1 3 3,8 7 18,5
PBP/I-6VY1 6 7,5 14 23,8
PBPJI-10V¥1 10 12,7 23,5 32,3
PBP/I-3T1 3 3,8 7 18,5
PBP/1-6T1 6 7,5 14 23,8
PBP/I-10T1 10 12,7 23,5 32,3
Jis1 321U ThI OT aTMOC(EPHBIX MEPEHANPSKEHUIN U30JISIUH BbICOKOBOJIETHBIX BBO/IOB
BBICOKOBOJIBTHBIX TpaHC(OpMaTopoB

PHK-0,5 V1 0,5 - 2,5 1,8
PHK-0,5 XJI1 0,5 - 2,5 1,8
PHK-0,5 T1 0,5 - 2,5 1,8
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5.10. KoHmakmophbI 8 bICOKO20 HarnpspKeHUs!

KOHTakTOpbl BBICOKOI'O HANpPSDKEHHS] CIyKaT [ IycKa, YCKOpPEHUs,
W3MEHEHUSI HalpaBJICHUST BpAUICHHS M OCTAHOBKU SJIEKTPONPHUEMHHUKOB MPH
pYYHOM U aBTOMaruyeckoM ynopasieHuu. Ilo cmocoOy rameHuss Jayru
BBICOKOBOJITHBIE KOHTAKTOPBI BBIYCKAIOTCS B JBYX OCHOBHBIX HCIOJIHEHUSX:
BAKYYMHBIE U 3JIEKTPOMAarHUTHBIE.

Bakyymusiii  kontakrop KBT-10-4/400 VY2, VXJIS mnpemnazHaueH amis
KOMMYTAIIMOHHBIX ONEpaluil B CETAX M AJIEKTPOYCTAHOBKAX MPOMBIIIJIEHHBIX
npeanpuiaTuii Ha HOMHMHaiIbHOe Hampsbkenue 10 kB TpexdasHoro mepemMeHHOro
Toka 4acrorod S50 T'm. KouTakrop mnpenHasHaueH g pabOThl B
AIEKTPOYCTAHOBKAX, PA3MEIICHHBIX MMOJ] HABECOM (KaTeropusi pasMenieHus 2) u B
MOMEIUIEHUSIX C MOBBIIIEHHON BIAXHOCTBHIO (KaTeropusi pa3MeIeHus 3).

CtpyKTypa yCIIOBHOTO 0003HAYEHUS:

KBT-10-4/400 Y2, YXIJIS X:

KB - KOHTaKkTOp BaKyyMHBIif;

T - TPEXIOIIOCHBIN;

10 - HoMHHaTBFHOE HATIpsKEHUE, KB;

4 - HOMUHAJIBHBIA TOK OTKJIIOYEHUS, KA

400 - HOMUHAJIBHBIA TOK, A;

V2, YXJIS - koMOMHUpOBaHHOE 0003HAUYCHHUE KIIMMATUYECKOTO HCIIOTHEHUS

Y KaTErOpUu Pa3MeEILCHHUS;

X - HOMUHAJIBHOE HAIIPSKEHUE LENer MUTaHus IpUBoAa, B.

Konrakrops! ssektpomarautHeie Tuna KB-2M V2 u peBepcopsl Tumna PB-
2M V2 mnpegHa3HadyeHbl Uil YNPABICHHS ACHHXPOHHBIMM WM CHUHXPOHHBIMH
AJICKTPOJIBUTATEISIMA B YCTAaHOBKAX, HE TMOJBEP)KCHHBIX JCHUCTBUIO aTMOCHEPHBIX
MEPEHANPSIKECHNM.

CrpykTypa ycioBHOro o0o3Hauenus kourakropa KB-2M-6-X-X V2:

KB - xoHTakTOp BhICOKOBOJIbTHBIN (PB — peBepcop BhICOKOBOIBTHBIN);

2 - pacmoJ0KEeHUE MPUBO/IA - MapalieIbHOE MOII0CaM;

M - MOOEpHU3UPOBAHHBIN;

6 - HoMuHanbHOE paboyee HanpsbKkeHue, KB;

X - HOMUHAJIBHBIM TOK, A;

X - HOMUHAJIbHBIN TOK OTKJIFOYSHUS, KA

VY2 - KINMaTHYECKOE UCIIOJIHEHNE U KATETOPUS PA3MEILICHUSA.

OCHOBHbIE ~ TEXHHYECKHME  JaHHBbIE  BBICOKOBOJBTHBIX  KOHTaKTOPOB
npuBEACHBI B TaOmuLe 5.16.
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TexHHUYECKHE JaHHbI€ BLICOKOBOJIbTHBIX KOHTAKTOpPOB

Ta6mmua 5.16

Twun ucroHeHNS KOHTAaKTOpPOB

KB-2M-6-040-0,7 Y2 |KB-2M-6-160-1,0 ¥2| KB-2M-6-160-1,5 ¥2 | KB-2M-6-250-3,9 ¥2 |KB-2M-6-400-3,9 V2
KB-2M-6-032-0,7 V2 |KB-2M-6-063-1,0 ¥2| KB-2M-6-100-1,5 V2 | KB-2M-6-160-3,9 V2 |KB-2M-6-250-3,9 ¥2
[TapameTpsl
Tun uCoHEHUsT PEBEPCOPOB
PB-2M-6-040-0,7 Y2 |PB-2M-6-160-1,0 ¥2| PB-2M-6-160-1,5 V2 | PB-2M-6-250-3,9 V2 |PB-2M-6-400-3,9 ¥2
PB-2M-6-032-0,7 Y2 |PB-2M-6-063-1,0 ¥2| PB-2M-6-100-1,5 Y2 | PB-2M-6-160-3,9 Y2 |PB-2M-6-250-3,9 V2
HomunansHOe HanpsbkeHnue, KB 6 6 6 6 6
KH§H6OJ'II>HICC pabouee HanpsHKEHUE, 7.2 7.2 7.2 7.2 7.2
HomMuHambHEBIN TOK, A:
yacroroi 50 ' 40 100 160 250 400
yacroroi 60 ' 32 63 100 160 250
HoMmuHanpHEI TOK OTKIIIOYEHHS, KA 0,7 1,0 15 3,9 3.9
Bxnroyaromas crmocoOHOCTb, KA 15 15 15 3,9 3,9
ToK 311eKTpOIMHAMUYECKOI
CTOMKOCTH (aMIUJIUTYTHOE 4.0 55 6,0 8,0 8,0
3Ha4YeHHe), KA
Tox TepMuueckoi cToiKkocTH 4-
CEeKYH/IHBIN (AeicTByOIIEe 2,0 2,0 2,0 3,9 3.9
3Ha4YeHHeE), KA
Yurcno BUTKOB KaTyIIKH 23 10 7 4 3
MarHUTHOTO JTYThs
YacToTa BKIIOYEHUH, 4, HE OoJIee 300 300 300 300 300
Pexxum paboTsl [IpepsIBUCTO-IPOJOIKATEIBHBIN HIIA TOBTOPHO-KPAaTKOBPEM EHHBIN
Macca, kr, He Oonee:
KOHTaKTOpa 100 100 100 115 115
peBepcopa 585 585 585 620 620
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5.11. TpaHcghopMamopbl HanpsiKeHus
TpanchopmaTopbl HANPSHKEHUS MPEIHA3HAYEHBI ISl IOHUKEHUST BBICOKOT'O

HanpspkeHust 10 3HadeHus 100 wim 100/\/§ B, nHeoOXomumMoOro i IHUTaHUS
U3MEPUTENIbHBIX MOPUOOPOB U 3AIIUTHBIX YCTPOMCTB, II€MEd aBTOMATUKU W
CUTHAJIM3ALUH.

TunoBoe o003HaYeHUE TPaHCHOPMATOPOB HAMPSKEHUS pacIn(PpOBbIBACTCS
CJIeIYIOIMKUM 00pa3oMm:

HOC — tpancdopmarop HanpspKeHUs OqHO(Aa3HBIN, CYXOH;

HOCK — Ttpanchopmarop HampsbkeHUs OJHO(A3HbIM, CyXoM, ais
KOMIUIEKTHBIX paclpeeTUTeNbHbIX YCTPOUCTB;

HTC - Ttpanchopmatop HampspkeHusi TpexdasHblid, C €CTECTBEHHBIM
OXJIK]ICHUEM;

HOM — tpanchopmaTop HanpsKeHUs: 0oqHO(a3HbIA, MACIISHbIN;
3HOM — ¢ 3a3emiileHHBIM BBIBOJIOM IEPBUYHON OOMOTKH, TpaHchopmaTop
HanpsHKeHUs: 0qHO(A3HBIN, MACISTHBIN;

HTMK — Ttpanchopmarop HampsokeHusi Tpex(asHblid, MaclsHbIi, C
KOMIIEHCUPYIOIIEH OOMOTKON JUIsl YMEHBIIECHUS YTII0BOW MOTPEIIHOCTH;
HTMU - Tpancopmatop HampsbKeHUs Tpex(asHblif, MAacCIsAHbI, C

JIOTIOJIHUTENILHOM BTOPUYHOM OOMOTKOM ()11 KOHTPOJISI U30JISALIMU CETH);

3HOJI — ¢ 3a3eMJ€HHBIM BBIBOJIOM IEPBUYHON OOMOTKH, TpaHC(hOpMaTop
HapspKeHUsT 0THO(MA3HbIH, C JINTON U30JISALIHEH;

HK® — tpancdopmaTop HanpspKeHUs! KacKaJaHbli B (papdhopoBOi MOKPHIIIKE.

OCHOBHbIE TEXHMUYECKHE XapaKTEPUCTUKU TPaHC(HOPMATOPOB HAMPSIKEHUS
npuBe/ieHbl B Ta0auie 5.17, a cBenenust 006 ux 3ameHe — B Tabsuie 5.18.

Tabmuma 5.17
TexHnueckue JaHHbIE TPAHC(HOPMATOPOB HANIPSKEHUS

HomunansHoO€E HanpskeHue Homuuanbras MOMHOCT®, % <«

o6MoToK. KB BA, nis xnaccoB Em

) %) N
TOYHOCTH 54| u
Tun HH HH 2 3| %

BH . | (momomau-| 0,2 | 0,5 1 3 2 5

(ocHoBHOH) TEIBHOM ) § S
1 2 3 4 5 6 7 8 9 10
HOC-0,5 0,38 0,1 — - 25 50 | 100 | 200 | 44
HOC-0,5 0,5 0,1 — - 25 50 | 100 | 200 | 4,2
HOM-6 3 0,1 — - 30 50 | 150 | 240 | 3,58
HOM-6 6 0,1 — - 50 75 | 200 | 400 | 6,15
HOM-10 10 0,1 — - 75 150 | 300 | 640 | 6,4
HOM-15 13,8 0,1 — - 75 150 | 300 | 640 | 3,6
HOM-15 15,75 0,1 — - 75 150 | 300 | 640 | 4,63
HOM-15 18 0,1 - - 75 150 | 300 | 640 | 45

OoKOoH4YaHue Tadauie! 5.17

1 2] 3 | 4 | 5] 6 | 7] 8] 9| 10]
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HOM-35 35 0,1 — — | 150 | 250 | 600 | 1200/ 3,87
HOJI .08-6 6 0,1 — 30 | 50 | 75 | 200 | 400 | 3,47
HOJL08-10 10 0,1 — 50 | 75 | 150 | 300 | 640 | 4,95
HTC-0,5 0,38 0,1 — — | 50 | 75 | 200 | 400 | 3,76
HTC-0,5 0,5 0,1 — — | 50 | 75 | 200 | 400 | 3,76
HTMK-6-48 3 0,1 — — | 50 | 75 | 200 | 400 | 2,98
HTMK-6-48 6 0,1 — — | 75 | 150 | 300 | 640 | 3,92
HTMK-10 10 0,1 — — | 120 | 200 | 500 | 960 | 3,07
HTMU-6 3 0,1 0,1/3 — | 50 | 75 | 200 | 400 | 3,01
HTMU-6 6 0,1 0,1/3 — | 75 | 150 | 300 | 640 | 5,23
HTMMU-10 10 0,1 0,1/3 — | 120 | 200 | 500 | 960 | 5
HTMMU-18 13,8 0,1 0,1/3 — | 120 | 200 | 500 | 960 | 4,08
HTMM-18 15,75 0,1 0,1/3 — | 120 | 200 | 500 | 960 | 4,32
HTMMU-18 18 0,1 0,1/3 — | 120 | 200 | 500 | 960 | 4,32
3HOJL.09-6 6/\3 0,113 0,1/3** | 30 | 50 | 75 | 200 | 400 | 3,55
3HOJI.09-10 1043 0,113 0,1/3** | 50 | 75 | 150 | 300 | 640 | 4,8
3HOJL.06-6 6/\3 0,13 0,1/3* | 30 | 50 | 75 | 200 | 400 | 3,55
3HOJL.06-10 103 0,113 0,1/3** | 50 | 75 | 150 | 300 | 640 | 4,8
3HOJI .06-15 13,83 | 0,143 0,1/3** | 50 | 75 | 150 | 300 | 640 | 5,12
3HOJI1.06-15 15,753 0,143 0,1/3** | 50 | 75 | 150 | 300 | 640 | 5,12
3HOJL.06-20 183 0,113 0,1/3** | 50 | 75 | 150 | 300 | 640 | 5,02
3HOJL.06-20 203 0,113 0,1/3** | 50 | 75 | 150 | 300 | 640 | 5,02
3HOJI1.06-24 24/\3 0,13 0,1/3** | 50 | 75 | 150 | 300 | 640 | 5,03
3HOM-15-72 6/\3 0,113 0,1/3 — | 50 | 75 | 200 | 400 | 3,42
3HOM-15- 2 103 0,113 0,1/3 — | 75 | 150 | 300 | 640 | 4,63
3HOM-15-72 13,83 | 0,113 0,1/3 60 | 90 | 150 | 300 | 640 | 4,57
3HOM-15-72  |15,75~N3| 0,13 0,1/3 60 | 90 | 150 | 300 | 640 | 5,1
3HOM-20 1843 0,113 0,1/3 60 | 90 | 150 | 300 | 640 | 5,6
3HOM-20 203 0,113 0,1/3 — | 75 | 150 | 300 | 640 | 5,25
3HOM-24 2473 0,13 0,1/3 — | 150 | 250 | 600 | 980 | 4,4
3HOM-35-65 353 0,13 0,1/3 — | 150 | 250 | 600 |1200| 6
HK®-110-57 1103 | 0,113 0,1 — | 400 | 600 | 1200 | 2000 | 4,05
HK®-110-58***| 66/\3 0,13 0,1/3 — | 400 | 600 | 1200 | 2000 | 3,55
HK®-110-58***| 110/3 0,13 0,1/3 — | 400 | 600 | 1200 | 2000 | 4,43
HK®-220-58 1503 | 0,113 0,1 — | 400 | 600 | 1200 | 2000 3,83
HK®-220-58 2203 | 0,113 0,1 — | 400 | 600 | 1200 | 2000 | 4,13

* mpuBeneHbl 3HAYeHUS U, % Mexay oomorkamu BH m HH (ocHOBHOH, OTHECEHHBIE K
MaKCHUMaJIbHOM MOUIHOCTH);

** MoxeT ObIThb BbimonHeHa Ha 0,1 kB (Hampumep, IJs HMCIONB30BaHUS B LEMAX
yIpaBJIeHUs BO30YKIEHUEM T€HEPATOPOB);

*#* mpegHa3HAYEHBI [Tl CETEH C M30IMPOBAHHON HEHUTPAJIBIO.

Ilpumeuanue. MomHoCTh, yKazaHHasi st TpancGopmatopoB HampstkeHus tunoB 3HOJL,
3HOM u HK®, siBasiercs cyMMapHO MOIIHOCTbEO OCHOBHOW U JIONMOJHUTEIbHOW BTOPUYHBIX
00OMOTOK.

153



Tabmmma 5.18
CaeneHust 0 3aMeHe TpaHC(hOPMATOPOB HANPSIZKEHHUST

Turmsl 3aMeHseMbIX TpaHc()OPMaTOPOB 3amena (TexHueCKHe
JTaHHBIC B Ta011.5.19)

HOM-6 HOJIL.08-6
HOM-10 HOJIL.08-10
HTMK-6, HTMI-6, HAMU-6, HAMUT -6 3x3HOJI1.06-6
HTMK-10, HTMHU-10, HAMUM-10, HAMHIT-10 3x3HOJI.06-10
3HOM-15 3HOJ1.06-15
3HOM-20 3HOJI1.06-20
3HOM-24 3HOJI1.06-24
3HOM-35 3HOJI-35

Tabmuma 5.19
TpancdopmaTopbl HanpsKeHUs1, Kiacc TouHocTH 0,2-3

Hanpspkenust oOMOTOK
Tun > 2 2
MepBUYHON, KB BTOpUYHOH, B JIOIOIHUTEIbHOM, B
HOJL.0O8 or3 noll 100 —
HOJIL11 6 100; 127 —
HOJI.12 ot 0,38 1o 10 100; 127 —
3HOJLO06 or 3/\/3 10 24/+/3 100/+/3 100; 100/3
3HOJI3-35 35//3 100/+/3 100/3
3HOJI-35VY XJI1 27,5 100 127
3HMOJI-6(10) } 6: 10 100 B
W3MEPUTEITbHBIN
HAMUT-10-2 6 10 100 100
AHTUPE30HAHCHBIN

5.12. TpaHcghopmamopbl moka

TpancdopmaTopsl TOka MpeaHA3HAYCHBI I TIOHWKCHHS TIEPBUYHOTO TOKa
70 CTaHIApPTHOM BENUYMHBI M ISl OTAEJCHMS LeTlel M3MEpeHUs M 3allUThl OT
NEPBUYHBIX II€TIeH BHICOKOTO HAIPSXKEHUSI.

CTtpykTypa yCJIOBHOro OOO3HAa4YeHHMS TpaHC(POPMATOPOB TOKAa JaHa Ha
puc.5.6. B  Tabmumax  5.22-5.25 nmpuBeneHbl ~ TEXHUYECKHE  JIaHHBIC
TpaHchOpMaTOpPOB TOKa BHYTPEHHEW W HAPYKHOH yCTaHOBKH, a B Tabuuue 5.26
CBEJICHHSI O 3aMEHE HEKOTOPBIX U3 HUX.

154



HaunmenoBanue (HECKOIBKO OYKB)

T — tpanchopmaTop TOKa;

IT — npoxoHOM WK JUIsl YCTAHOBKY HA
IJIOCKUX IIHHAX;

1 — mMHHEI;

VY — ycuneHHsll;

O — OOHOBUTKOBBIH (TIEpBHUYHAsI OOMOTKA —
MEHBIN CTePKEHb) WIIH OTIOPHBIN;

K — karymeunslit;

M — MoJIepHU3UPOBAHHBIN;

B — BTyJIOUHBII WM BCTPOSHHBIN B
BBIKJIFOYATEND;

b — ObIcTpOHACKIIIAIOLTUICS;

® —papdopoBast H3OIALUST MEKITY
NEPBUYHON U BTOPUIHOI 0OMOTKaMHU;

J| — umeeT cepeyHHK B CIENIMATIbEHOM
WCcHoJIHeHuH 1ia auddepeHunansHon
3allUTHI;

3 — MIM€eeT CeplIeYHHK B CIIEINAaTIbHOM
HCIIOJIHEHUH IS 3aIIUTHI OT 3aMBIKAaHUN Ha
3eMIIIO;

P- pazbeMHBIil ceplieyHuK;

JI — ¢ u3omAnMeNn U3 TNTON CHHTETUYECKON
CMOIJIBI;

H — HM3KOBOILTHEIN;

TT — HU3KOBOJIBTHBIN;

TK-48 — HU3KOBOJIBTHBIH;

HII — HyneBast nocine0BaTeIbHOCTh

Knacc ToyHOCTH M YMCI0 0OMOTOK
[MumeTcs yepe3 npodb, Hanpumep: 0,5//1.
JTO 03HAYAET, YTO BTOPHUYHBIX OOMOTOK
JiBe: oAaHa kiacca TouHoctd 0.5, a BTopas
Jutst T epeHIMATEHOM 3aUThI
(morpentHoCTH TpaHCPOPMATOPOB TOKA
JaHbl B 1a011.7.21).

Knacc nanpsoxenuit (mudpa), kB

[Txana HOMUHANBHBIX HATIPSXKEHUN U TOKOB
npuBeneHa B Tabm.7.20

Puc. 5.6. CtpykTypa ycnoBHOT0 0003Ha4eHHS TPAaHC(HOPMATOPOB TOKA

Tabmuma 5.20

OcHOBHbIE HOMUHAJIbHBbIE TAapaMeTPbl TPaHCGOPMATOPOB TOKA

ITapametp

HomMmunanbHoOe 3HaueHHnE

HomuHansHOE
HanpsokeHne (muHernoe) Uy oy, KB

0.66; 3: 6; 10; 15*; 20; 24; 27; 35; 110; 150:;
220; 330; 500; 750

HomunaneHblil epBUYHBIA TOK ** |10y, A

1;5; 10; 15; 20; 30; 40; 50; 75; 80; 100;
150; 200; 250; 300; 400; 500; 600; 750; 800;
1000; 1200; 1500; 2000; 3000; 4000; 5000;
6000; 8000; 10000; 12000; 14000; 16000;
18000; 20000; 25000; 28000; 30000; 32000;
35000; 40000

HomuHanpHBIA BTOPUYHBINA TOK l2y0m, A

1, 2%**: D G¥**- G

HomuHanpHass BTOpHUYHAs Harpyska c
K03 GuIMeHToOM MOIITHOCTH C0S(p2=0.8, BA

2.5:5; 10; 15; 20; 25; 30:; 40; 50; 60; 75;
100

HomMuHanbHBIA KJIaCC TOYHOCTHA IS
H3MEpEHHI

0,2;0,5;1; 3;5; 10****

HoMmuHanbHBIN KiIacC TOYHOCTH JJIA 3aIUTHI

5P; 10P

Ilpumeuanus x maoba. 5.20:
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* IS CYIIECTBYIOIIMX YCTAaHOBOK U TeHepaTopoB ¢ Uyoy = 15,75 kB;

** ISl BCTPOGHHBIX TpaHC()OPMATOPOB TOKA, HAYMHAA OT 75 A W BbINIe; A
TpaHc(hOpMATOPOB TOKA, MPEIHA3HAYEHHBIX AN KOMIUIEKTAUU TypOOo- U
TUIPOTreHePaTopoB, 3HaueHus cBbille 10000 A sABIAIOTCA pPEKOMEHYEMBIMU;
*** OIyCKarOTCS 10 COTJIACOBAHUIO C MOTPEOUTENEM;

*#¥* TONBKO JJ151 BCTPOCHHBIX TpaHC()OPMATOPOB TOKA.

Tabmuma 5.21
IIpenenbHble 3HAYECHUSA MOTPEHIHOCTH TPAHCPOPMATOPOB TOKA
JJISl PA3JIMYHBIX KJIACCOB TOYHOCTH

[IpenenvHOE 3HaYEHUE IIpeneinsl BTopuyHOM
Kiace IIepBuuHBIi1 TOK, MOrPENIHOCTH Harpysku, %
TOYHOCTH | % HOMHUHAJIBHOTO | TOKOBOM, YIJIOBOU HOMUHAJIBHOU, IIpU
% MUH 10 pan cosp>=0,8

5 +0,75 +30 +0,9
10 +0,50 +20 +0,6

0.2 20 +0,25 +15 +0,45 25-100
100-120 +0,20 +10 +0,3
5 +1,5 +90 +2,7
10 +1,0 +60 +1,8

0.5 20 +0,75 +45 +1,35 25-100
100-120 +0,5 +30 +0,9
3) +3,0 + 180 +54
10 +2,0 +120 +3,6

1.0 20 +1,5 + 90 +2/7 25-100
100-120 +1,0 +60 +1,8

3 50-120 +3,0 50-100

5 50-120 +5,0 HE HOPMUPYETCS 50-100

10 50-120 + 10 50-100

Ta6muma 5.22
TpancdopmarTopsl Toka (KadelbHbIEe) BHYTPEeHHEN YCTAHOBKHY J1JIS1 3A1UTHI
0T 3aMbIKAHUSA HA 3eMJII0 B ceTsiX 6-10 kB

Lemns 3/1C nebananca Bo
MOJAMarHu4u- Bropuunas uemnb BTOPON BTOPUUHOM
Yucno ox- HapyxHbiii BaHMUA 1enu, He oosiee, MB
Tun | BaTPBAC | myavierp oT
MBIX e | U S 7 S mouyu. oT HECUMMETpUY
kabeneit |X@ ’ oM o On npu 1 A, |mogMarHu| HOCTH IIPH
BA M BA YMBAHUSA | HOMUHAJIEHOM
Harpyske
THII-2 1-2 20
THIIT-4 3-4 50 45 0,00625 17
THII7 | 57 110 75 | 10 150
THII-12| 8-12 60 70 0,00344 14
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Tabmuma 5.23

TpanchopmaTopbl TOKA (IIMHHBIEC) BHYTPEHHEN YCTAHOBKH JJIS 3aIIIMTHI
OT 3aMBbIKaHHUA HA 3eMJII0 B ceTsix 6-10 kB

=N OJ1C nebananca Bo
O =z ﬁ « = S BTOPOM BTOPUYHOM 1IETIH,
S K E: - =3 = S5 & MB
2552 e e | EEE0
Tun =5 E g 2R < SE | g8¢Em ot
SE 3R o gE © s 8 F 5o |OTHOA~ | boonviMerpun
S5 R 2e° =3 %E{“‘” MarHu4uu p
EQx e E S 5:“ = é SE™ BAHIIS MEPBUYHBIX
HE g. 2 § 2 § = g TOKOB
=¢s >
THII-111 1750 24 20 60
THIT-1112 3000 48 165 25 100 85
THII-1113 4500 72 30 100
THII-II3Y 7500 90 180 35 150

Tabmuna 5.24

TexHnuyeckue JaHHbIC TPAHC(POPMATOPOB TOKA BHYTPEHHEH YCTAHOBKH

= HomunanpHas
¥ 2 é = E BTOpHUYHAS A
= © 5 | € S| marpyska 5 =
= E T 5 = Py > S
5 Sc 85| BA = 2 5
. : AR e g
i = HomunanbHbIH : = | 25| B 5 % ©|Macca,
Tpancdop- S e . A SE|EE| & = T xR
PBUYHBIH TOK, = = Es | S s|SEEe KT
MaTtopa = = ﬁ o ﬁ = E T E S 5 E
= a 13) B0 S Eol| 8 B &
= Z Z 9 = = = S| E 2 g
S sE|uvZl g6 | Ho o =
) ©f 85| 23|83 E°F
M 25 5| 9
H
1 2 3 4 5 6 7 8 9
1/10P 300; 400; 600; 800; - *
TJIM-6 0.5/ 10P 1000: 1500 33 125 10 15 20 27
50 40 340 30 30
) 80 40 340 30 30
TOJK-6 | 1;10P 100; 150; 200 46* | 26| 30 | 30 | >° | 113
300; 400; 600 11* - — -
) 10; 20; 30; 50; 75; 100;| 20 350
TBJIM-6 1; 10P 150: 200: 300: 400 20 Eo* 15 15 4,5 4,5
10P; 30; 50; 75; 100; 150 45 250
0,5/10P; 200 - - i
TI1JI-10 10/10P: 300 45 175 10 15 13 10-19
10/10P 400 35 165
10P;
TIIY-10 |0,5/10P; 30; 50; 75; 100 60 250 10 15 13 10-19
10P/10P

poIoJbKeHue Tadn. 5.24
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1 2 3 4 5 6 7 8 9
600; 800 32 | 8l 19: 23
TIIOJ-10 | 0,5/10P 1000 27 | 69 | 10 | 15 | 20 18
1500 18 | 45 25
50: 100: 150: 200:400| 50 | 51* | 10 | 15 | 15
600; 800: 50 | 128+ 17
TJ1-10 0.5/10P o e | Lo . 47
1500: 2000: 3000 | 40* | 128* | 20 | 30 |15:20:15
50: 100: 150 50 | 350
200 50 | 260
300: 400 184* | 100*
TIAM-10 |0.5/10P 000, 800 o | loge| 10 | 15 | 15 27
1000: 1500 26% | 100*
10
TOJN-10 | 0,5/10P 50 50 | 350 | 10 | 15 25
100: 150: 200 50 | 52+
300: 400 18.4% | 100*
TOJ-10 | 10/10P 200, 800 o | loge| 120 | 15 | 10 25
1000: 1500 36* | 100*
10; 15; 30; 60; 100 250 12
0.5/10P |  150: 200: 300: 400 74.5% 17
TIUIR-10 | 6p/qop 600: 800 Al T4+ 10| 151 5 .
1000: 1500 745% 20
1/10P. 400 100* 15 | 13
TIOJI-20 | 10P/10P 600 40 20 | 20 | 18 43
0.5/10P 800: 1000 120 30:50| 24
10P/10P 1500 50 | 26
1/10P 288 40 zolgo- ig
TIIOJ-35 | 0.5/10P ) 100 | 20 : 55
o 800: 1000 25 50 | 24
1500 50 | 26
5:10: 15; 20; 30; 40;50;
75; 100; 200:; 300:; 400;
TJLI-35 01 1600:800: 1000: 1500: | 4 | 10 | B | - - 86
2000: 3000
0.5/10P/| 2000: 3000; 4000:
o |00 o 3 | _ | 20 | 30 | 25 49
TIII-10 | 0.5/10P 2000: 3000 42 | 81 | 20 | 30 - 26
. 15
TIIB-15 | 0.2/10P 6000: 8000 20 |~ | 30 | 30 | 2% | 5093
TUIO-20 | 10P 400 19 200 - |2 | 322 | 23
TI-20 , _ _ N 9
\ 0.2:10P| 8000; 10000; 12000 | 160% | — | 30 | 30 |, ) .| 4149
TII-24 | 0.2: 10P 20000 _ ~ | 100 | 100 135 105
OKOHYaHue Ta0. 5.24
1 2 3 4 5 6 7 8 9
TIIB-24 |02 10P| __ 24000: 30000 6 ~ [ 100 | 100 | 5.6 | 106:
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115
0,5/10P/ 6000 30 6
TBI'-24 10P - - 30 -
10P/10P | 10000; 12000; 15000 40 4
TB-10 0,5 6000 40 — 20 — 3 14
TBT-10 0,5 5000; 6000; 12 000 28 — 30 — [10;12; 24/5;16;78
TB-35 0,5;1; |200; 300; 600; 1500; (8-200* 10-40 |10-40|2-30 15-35
10P 2000;3000 B
TBT-35 0,5;1; 200; 300; 600; 1000; 28 10-40 |15-40 [5-24 16-80
10P 3000, 4000 -
TB-110 0,5;1; 200; 300; 600; 20- 10-50 |10-60| 550 [96-103
10P 1000;2000 125* B
TBT-110 1; 10P | 300; 600; 1 000; 2000 25 - 30-50 |10-50 | 12-24 [42-122
TBT-150 0,5;1; 600; 1 000; 2000 25 10-60 |10-40 22 212-
10P - 220
TB-220 0,5;1; | 600;1000;2000;3000 |63-250* 10-50 |10-50 | 10-50 143-
10P - 157
TBT-220 0,5;1; | 600; 1000; 2000; 4000 25 ~ | 30-10030-60 24 145-
10P 155

* TepMUYeCKasl U SJICKTPOJIMHAMHYECKAsi CTOWKOCTh IIPUBEIICHBI B KHJIOAMIIEPaX;
** rpancdopMaTophl TOKA, UCIIOTHEHUE KOTOPBIX 0003Ha4YeHO ApoOHO (Hampumep, 1/10P)

UMEIOT ONH TpaHcopmaTop kiacca 1 u BTopoii kinacca 10P.

Tab6auma 5.25
Texnuyeckue JaHHbIE TPAHC()OPMATOPOB TOKA HAPYKHOIH YCTAHOBKH

HomubannHas N =
= = Q
BTOpUYHAs % = S a 2
Harpyska, BA| I & 88|73
o =B = QO
= 55| = B
q " 5 | 85, | 52| 8
Tumn tpanchop-| BapuanTsl OMHHaHLHIjm s S = % 5 : = | © E |Macca
MEPBUYHBIM | T s S 2> 8B F S
maropa HCIIOJTHCHMU A L = © o ol = 5| 85 & KI
oA |5F 5 | ZEE B EE
=S B |25 |23 g%
o '8 = 5 o M| X
= = z 8 23 g
= 5 T E 85| 2
FTE |7z
* M
1 2 3 4 5 6 7 8 9
15-600 200
TO3M35A 0,5/10P 800-1000 50 20 28 30 130 250
15-600 50 200
TO3M35b6-I 0,5/10P 800-1000 30 30 20 35 130 | 350
1500-2000 35 70
OKOHYaHMe Tabi. 5.25
1 2 3 4 5 6 7 8 9
500-1000 - - — 49 | 125*
TO3M35b-1 0,5/10P/10P 2000; 3000 30 50 18 57% | 145* 430
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750/1500**:
TO3MIIO0B-I | 05/10P/10P | 20000 % | 20 | 20 30 34 | 100 | 840
EﬁBMISOA’ 0.5/10P/10P/10P|  600/1200 | 40 | 50 15 23 | 87 | 1060
T®3ML50B-11 | 0.5/10P/10P/10P| 1000/2000 | 30 | 50 | 30:25:25 | 416 | 113 | 1165
Td3M2205-111] 0.5/10P/10P/10P| 300/600/1200 | 30 |50:50:30] 15:15: 10| 39.2 | 83 | 2260
T®3M2205-1V| 0.5/10P/10P/10P | 500/1000/2000| 30 |50:50:30| 25:25: 20| 39.2 | 50 | 2380

* TepMUYeCKas M AJIEKTPOAMHAMHYECKAsl CTOWKOCTh MPUBECHBI B KUIIOAMITEPAX;

** ecIM HOMUHAJIBHBINA TEPBUYHBINA TOK YKa3aH B BUJIE IBYX UJIH TpexX HUdp depe3 KOCyto 4epTy
(manpumep, 1000/2000), To 3TO 03HAYAET, UTO TPAHCHOPMATOP TOKA UMEET MEPEKIIFOUaeMbIi
nepsuuHbid Tok 1000 1 2000 A.

Tabnuia 5.26
CBelieHus 0 3aMeHe TPaHC(POpPMATOPOB TOKA

Tunel 3aMeHsIeMBIX TpaHCHOPMATOPOB 3aMeHa (TEXHHMUECKHE HaHHEIC
B Tabsmie 5.27)
TIUI-10, TBK-10, TJIK-10, TJIM-10, TBJIM-10, TOJI10-1
TIIIM-10, TOJI-10, TBJI-10
TIID-10, TII®M-10, TIO®-10, TLIOD1-10 TIIOJI-10
TBJIM-6 TOJIK6
TIIIIJI-10 TJII-10
TI10J1-20 TILJI20
TD3M-35 TOJI35
Tabmauma 5.27
Tpancdopmaropsl Toka, kiaacc TouHocTu 0,5
Kuacc nanpsoxenus, HomunansHbI
Tun N
kB NEpPBUYHBINA TOK, A
TOJI10 10 300+1500
TOJI10-1 10 5+1500
TOJI35b- 35 15+1000
TOJI35b-11 35 15+2000
TOJI35b-II 35 500+3000
TIIOJI10 10 20+1500
TJIII10 10 2000+5000
THII10 10 2000+5000
TOJIK 6, 10 50+600
TIT 20,35 300+1500
THIJIIT10 10 1000, 2000
TIIJI20 20 6000+10000
TJIK10 10 30+1500

5.13. TokooepaHu4yuearouwue peakmopsbl

TokoorpaHUYMBAIOLIME PEAKTOPHI CITYXKAT JIJIs OTPAaHUYEHUSI TOKA KOPOTKOT'O
3aMbIKaHUs U (WJIM) CKOPOCTH €ro HapacTaHUs, a TAK)Ke MO3BOJISIOT MOAAEPKUBAThH

OIpPEICTICHHBI YPOBEHD HAIPSKEHUS MIPU MOBPEXKICHUU 32 PEAKTOPOM.

beToHHBIE BO3AYIIHBIE PEAKTOPHI NMPUMEHAIOT HA 6 U 10 kB, BRIMOIHAIOT ¢
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MenHbpIME THIIa Pb u amomunueBsiMu ooMoTkamu TuioB PBA, PEAM (¢ manmeimu
norepsimu), PBAC (caBoennsiii peaktop). Ha nampsbkenue 35 kB u Bble
MPUMEHSIOT MacisiHble peakTopbl: Tpexdaszusie PTMT, oanodaszusie POL] u
TOPM.

CIBOEHHBIE PEAKTOPHI OTIMYAIOTCA OT OJIMHAPHBIX OETOHHBIX HAIWYUEM
BBIBOJIa OT cepeauHbl 00MOTKU. CpeHMil BBIBOJ] pacCYUTaH Ha JBOWHOMN TOK, 00€
BETBM M KpPAaWHUE BBIBOJBI BBIMOJHSIIOTCA HAa OJMHAKOBHIE HOMUHAJIBHBIE TOKH U
UHAYKTUBHOCTU Lgs. OOGBIMHO mOTpeOuTeae MOIKIIOYAlOT K KpalHUM BBIBOJIAM,
HMCTOYHHMK MUTAaHUS — K CPETHEMY.

TexHuueckrue MaHHBIE OJAMHAPHBIX OCTOHHBIX PEAKTOPOB JaHbI B TabJIHUIlE
5.28, XapakTepuCTHKU PEAKTOPOB APYTUX TUIIOB B [5].

Tabmuna 5.28
OauHapHbie 0eTOHHbIE PEAKTOPbI

s w
2 N S S BricoTa
e = = ) o
25| g =g, o =i KOMILIEKTA MPH
EQO| & 2 o« 2 e g
£ 5 = YCTaHOBKE, MM 5
> o | g S Z - = g = N
ISES) o H BB < = —
T | EM| o RE|E S = &
S o] o % 2B E|= N I <
Tun v 5| 2 208 TL 27 B = 2 A
c B K 2| g2 ; A MIE S = < 2 <
A < 4 = =
5|55/ g38/8 28| 5| £ £ &
SE s |£5%/E |57 | E| B | 5| =
5|8 s E°|F | & = | 2| g
= °| 3 S R & | p| E
5 | = = £ 2 o | &
= > ~
1 2 3 4 5 6 7 8 9 10

Pb, PBVY, PbI'-10-400-0,35 035 | 1,6 400 25 | 1430| 2870| 1930| 945 | 880

Pb, PBY, PBI'-10-400-0,45 045| 19 400 25 | 1440| 3450| 2315| 1135| 880

Pb, PBVY, PbI'-10-630-0,25 025 | 25 630 40 | 1350 3345| 2215| 1040| 930

Pb, PbY-10-630-0,40 04 | 32 630 32 | 1410 3435| 2260, - | 1160
PbI'-10-630-0,40 04 | 32 630 33 | 1410 - — 11040| 1020
Pb, PBY-10-630-0,56 0,56 | 4,0 630 24 | 1710 3345| 2215| 1040| 1130
Pb, PBY, PbI'-10-1000-0,14 0,14 | 35 1000 63 | 1370 3660| 2395| 1040| 1120
Pb, PbVY-10-1000-0,22 022 | 44 1000 49 | 1490| 3765| 2495| — | 1340

OKOHuYaHue T1adn. 5.28

1 2 3 4 5 6 7 8 9 10

Pb, PbY-10-1000-0,22;

Pb, PBVY, PbI'-10-1000-0,28 0,28 | 52 1000 45 | 1530| 4050 2685| 1230| 1490

Pb, PBY, PbI'-10-1000-0,35 035 | 59 1000 37 | 1590| 3675| 2450 | 1135| 1660
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Pb, PBY, PbI'-10-1000-0,45 045 | 6,6 1000 29 | 1730 3645| 2460| 1140| 1560
Pb, PBVY, PbI'-10-1000-0,56 056 | 7,8 1000 24 | 1750| 3780| 2550| 1230 | 1670
Pb, PbVY-10-1600-0,14 0,14 | 6,1 1600 66 | 1510| 4335| 2875| - | 1770
PbI'-10-1600-0,14 0,14 | 6,1 1600 79 | 1510 - — | 1325| 1610
Pb, PbVY-10-1600-0,2 020 | 75 1600 52 | 1665|4050 2885 — | 2040
PbI'-10-1600-0,2 020 | 7,5 1600 60 | 1665 - — | 1230 1830
Pb, PBY, PbI'-10-1600-0,25 025 | 85 1600 49 | 1910 4140 2730| 1230| 2230
Pb, PV, PbI'-10-1600-0,35 0,35 | 11,0 | 1600 37 | 1905| 3960| 2685 | 1220| 2530
PbA, PB/Y-10-2500-0,14 | 0,14 | 11,0 | 2150 66 | 1955| 4185| 2775| — | 2380
PbI'-10-2500-0,14 0,14 | 11,0 | 2500 79 | 1955 - — | 1230 2070
PB/1, PB/]Y-10-2500-0,2 0,20 | 14,0 | 2150 52 | 1925| 4335|2920, — | 2460
PbI'-10-2500-0,2 0,2 14 2500 60 | 1925| - — | 1280 2180
PB/I'-10-2500-0,25 025 16,1 | 2150 49 | 2145 - — | 1180 2740
PB/1I'-10-2500-0,35 0,35 | 20,5 | 2000 37 | 2220 - — 1230 3040
PB/I"-10-4000-0,105* 0,105, 18,5 | 3750 97 | 2082 - — | 1170| 2160
PB/II'-10-4000-0,18* 0,18 | 27,7 | 3200 65 | 2140 - — | 1370 2890

* ¢ CEKIIMOHHOM CXeMOH 0OMOTKH

Ilpumeuanue. B tune peakropa: P — peakrop; b — 6eronnslit; J| — npunyauTenbHoe

OXJIAXACHHE C 1yTheM (0TCyTCTBUE OYKBbI J| 03HaUaeT eCTECTBEHHOE OXJIaKJIeHHE); Y —
cryneHdvaras ycraHoBka (a3; I’ — ropu3oHTanpHas ycraHoBKa (a3 (0TCyTCTBHE OYKBHI Y UIH
I" 03Ha4aeT BepTUKAJIBHYIO YCTAHOBKY (pa3); mepBoe YMCIIO — HOMHHAJIbHOE HaNpspkeHue, KB;

BTOPOC YUCIIO — HOMHWHAaJIbHBIH TOK, A, TPETHE YU CJI0 — HOMHUHAJIbHOC HHAYKTUBHOC

conmpotuBieHue, OM.
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