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BBEOEHUWE

[Ipemyaraemoe ydeOHOe TmocoOMe TpeIHAa3HAYeHO [UJIi  CTYACHTOB
AIEKTPOIHEPTETUUECKUX UM JJIEKTPOMEXAaHWYECKUX crHenuaipHocTed. B Hem
nofo0paH  OOMIMPHBIA  CHOPaBOYHBIA  MaTepuall MO  MPOECKTUPOBAHUIO
AIEKTPOCHAOKEHUSI OOBEKTOB, HEOOXOAUMBIN /1JIs1 BBITIOJIHEHUSI UHIMBUIYaIbHBIX
3aJlaHdl, KYpPCOBBIX M BBIITYCKHBIX KBaJdU(UKAIMOHHBIX pador. I[locobue
COIEPKUT JIE€BATH PA3JAEIOB W OXBATBIBAET BONPOCHI  MPOEKTHUPOBAHUSA
BHYTPHM3aBOJACKHX M LEXOBBIX CHCTEM 3JIEKTPOCHAOXKEHHS, KOMIICHCALIMIO
pPEaKTUBHOW MOUIIHOCTH B 3JEKTPUYECKUX CETIX oOmero HasHaueHus. Kpome
CIIPaBOYHOTO MaTepuaja B HEM [JaHbl PEKOMEHJALMM [0 PACYETy LEXOBBIX
NEKTpUUECKUX ceTedl HanpsbkeHneM A0 1000 B um  pacnpenenuTenbHBIX
BO3JIYIIHBIX M KaOENbHBIX JIMHUM BBICOKOI'O HAINPSKEHUS, YKA3aHUS MO BBIOOPY
TpaHCc(hOpPMATOPOB, KOMMYTAIIMOHHOW W 3alllUTHOM ammapaTrypbl, METOJIMKa
pacdera TOKOB KOPOTKOTO 3aMbIKaHUSI U MPOBEpKa BEIOPAHHOTO 00OpYyIOBaHUS HA
YCTOMYHUBOCTD K UX JEHUCTBHUIO.

B nepBoii yacti yueOHOTro nocodus npeacTaBieH CIpaBOYHbII MaTepual Mo
3JIEKTPOOOOPYTIOBAHUIO CUCTEM AIIEKTPOCHAOKEHHUSI ITPOMBILITIEHHBIX
MIPEANPUSITUN.

B nepBoM pasnene mnpenactaBieHbl TpaUKUd HArpy3oK MOpeAnpUsTUR
HEKOTOPBIX OTPACJICd NPOMBIINIICHHOCTH M METOJBl OINPEACIEHUs PACYETHBIX
Harpy30K Ha pa3jiu4HbIX YPOBHSAX CHUCTEM 3JIEKTPOCHAOkeHHsI 00BeKTOB. KpaTko
OTpaX€Hbl OCOOEHHOCTH pPACy€Ta CUJIOBBIX SJIEKTPUYECKUX HArpy30K METOJIOM
YHOPSAIOYECHHBIX JUarpaMM Tokasareneid rpadukoB Harpy3ok. IlpuBeneHsl
CIIPAaBOYHBIE JAHHBIE JIJI pACU€Ta OCBETUTENIBHBIX HArPy30K.

Bropoii pa3men moOCBAILEH BOIMpocaM BbIOOpa CXeM M KOHCTPYKLIMMA
LEXOBbIX ceTel, crnoco0a KaHAJIM3alKMK JJIEKTPUYECKOM HSHEeprud U Tula
IIPOBOJAHUKOB C YYE€TOM TEXHOJOTMM IPOU3BOACTBA U YCIOBUH OKpPYKAIOLIEH
cpensbl. J[aHbl TEXHUUECKHE XapaKTePUCTUKHU MPOBOJOB, Kabeaeil U KOMIUIEKTHBIX
IIMHOIIPOBO/IOB, YKa3aHUs MO UX BBIOOPY U IPUMEHEHHUIO.

B Tperbem paszmene CUCTEMATU3UPOBAHBl CBEACHUA O JUIMTEIIBHO
JOTYCTUMBIX TOKOBBIX Harpy3kax HpOBOAOB, IIMH M KaOenel; CBEACHHS O
MOMPABOYHBIX  KOO(DPUIMEHTAX HA YCJIOBHS TPOKJIAIKU U  TEPErpy3Ku
MIPOBOJIHUKOB.

B uyerBepThIli pazzmen BONIUIM MaTepualbl IO AJIEKTPOOOOPYI0BAHUIO
HanpsbkeHneM 110 1000 B, kotopoe B HacTosiiee BpeMs IUPOKO IKCIUTyaTUPYETCA
B CETSX MNPOMBIIUIEHHOTO 3JEKTPOCHAOXKEHHUSA, a TakKe CBEJCHHS O HOBOM U
MOJICPHU3UPOBAHHOM OOOpYAOBaHUHM, O BO3MOXHBIX 3aMEHax YCTapeBIIMX
MO U (DUKAIIUA HOBBIMH.

CBeneHMsT O  TEXHHYECKMX  XapaKTEPUCTHUKAaX  BBICOKOBOJIBTHOIO
00OpyIOBaHUSI CHUCTEM AJIEKTPOCHAOXKEHHSI U O BO3MOXHBIX 3aMEHaXx ammnapaToB
IPEJICTaBJICHBI B ISTOM pa3zesie IocoOus.

Hanuuue nanHoro nmocoOus He 0OCBOOOXAAET CTYIE€HTOB OT HEOOXOAMMOCTH



WCIIOJIb30BaHMs IPYTOd HOPMATHUBHO-TEXHUYECKON TOKYMEHTALUU IIPU JETaJIbHON
npopabOTKE OTAENIBHBIX BOIPOCOB IPOEKTUPOBAHMSI IJIEKTPOYCTaHOBOK.

MHoroo6pa3ue  ycioBUHM, KOTOpble HEOOXOAMMO  YYUTBIBATH  IPH
OPOEKTUPOBAHUU  DBJEKTPOCHAOXKEHUS  OOBEKTOB  pa3lIMUYHBIX  OTpaciei
IPOMBILUIEHHOCTH, HE TI03BOJSIET B psiieé  CllydyaeB JaTb OJHO3HAYHbIE
PEKOMEHIallMM TI0 HEKOTOphIM BompocaM. OHM JOJKHBI pemarbest IMyTeM
TIIATEJIBHOTO  aHajM3a CHeNUu(PUUEecCKUX TpeOOBaHMUN, NPEIBABISEMBIX K
ANEKTPOCHAOKEHUIO MMPOU3BOACTBOM WM OTPACIBIO MPOMBILLIEHHOCTH. [ToaTOMY
MIPUBEJEHHBIE B MOCOOMHM PEKOMEHJAIMU HE CIEAyeT paccMaTpuBaTh Kak
€IMHCTBEHHO BO3MOXHbBIE. B OTAENBHBIX CIOydasX BO3MOXHBI M HEH30EKHBI
OTCTYIUIEHUSI OT HUX, BBITEKAIOIIME M3 OIbITAa NMPOEKTUPOBAHUS B KOHKPETHOM
OTpaciii MPOMBIIIIICHHOCTH U crieupUKUA pabOThl OOBEKTOB.

[Tockonmbky mocoOue TpeAHa3HA4YeHO Uil  Y4eOHBbIX  LieJieid, He
IPENCTABIACTCS. BO3MOXHBIM BCIOJly J€JIaTh CCBUIKM HAa NEPBOMCTOYHUKHU. B
OCHOBHOM CIIDaBOYHBIM MaTepuan 3auMCcTBOBaH u3 [1-7], a Takke wu3
MH(POPMAIIMOHHO-CIIPABOYHOT O W3JIaHUS «HoBoctn AIEKTPOTEXHUKID)
(www.news.elteh.ru). Ilo Bompocam, KOTOpbIE H3JIOKEHBI TOJBKO YaCTHYHO, IO
TEKCTY JAAKOTCS CCBUIKM Ha COOTBETCTBYIOILYIO JIUTEPATYPY.

Martepuanbl CrpaBOYHHKA MOTYT OBITh HCHOJb30BaHbl KaK Ha CTaJIuu
IPOEKTUPOBAHUS JJEKTPOCHAOKEHUSI OOBEKTOB U YCTAaHOBOK, TaK M IpH
MpopadOTKE BOIPOCOB ONTHUMM3ALMU PA3BUBAIOIIMXCA CETEM U  CHUCTEM
ANEKTPOCHAOKEHUSI, TOBBIIICHUS HAJIEKHOCTH, O€30MACHOCTU U SKOHOMUYHOCTHU
UX paboTBHI.



1. ANEKTPUHECKUE HAIPY3KU NMPOMbILLUNTEHHbBIX
NMPEAMNPUATUAN

1.1. MemooOsbI pacyema

DNEeKTpUYECKUE Harpy3kd MPOMBIIUICHHBIX MPEANPUATANR ONpPENestoT
BBIOOP BCEX DJIEMEHTOB CHCTEMBI 3JIEKTPOCHAOKEHUS: JTMHUU AIIEKTpONepeaayu,
pallOHHBIX TPAaHC(OPMATOPHBIX MOJACTAHIIUM, TUTATENBHBIX U PACIPEICIUTEIbHBIX
cereil. [loaToMy INpaBHIBHOE OINPENEIEHHUE JJIEKTPUUYECKUX HArpy30K SIBIIAETCS
pemapmuM (pakTopoM MpU NPOEKTUPOBAHUM U OIKCIUTyaTallUU AJIEKTPUUYECKUX
cereu.

Pacuyer Harpy3ok Ha pa3HbIX YPOBHSX 3JIEKTPOCHAOXKEHMsS MPOU3BOJIUTCS
Pa3IMYHBIMM METOJaMH B 3aBHUCHUMOCTH OT MCXOJHBIX JaHHBIX M TpeOOBaHMI
TOYHOCTU. OOBIYHO pacyeT BEAYT OT HU3LIMX YpOBHEW K BbIcIIMM. OHAKO Npu
IPOEKTUPOBAHUM KPYIHBIX MPEANPUATANA MHOTAA MPUXOAUTCS BECTU PACUYETHI OT
BEPXHUX YPOBHEH K HWKHUM. B 3TOM ciyyae MNONB3YIOTCA KOMIUIEKCHBIM
METOJIOM pacueTra. 3a OCHOBY OepyT HH(OpMAIMOHHYIO 0a3y aHaJIOTUYHOTO
NpeanpusaTus (TEXHOJIOTHs, 00BEM MPOU3BOJCTBA, HOMEHKIIATypa uzaenuid). [Ipu
ATOM CHayaja peliarT BONPOCH JIEKTPOCHAOKEHUS PEAIPUITHS B LIETIOM, 3aTEM
KOMILJIEKCA LI€XOB, OTAEJIBbHOTO MPOM3BOJACTBA, PailoHa 3aBOJAA; I€Xa WIH 4YacTu
3aBoja, nuTaromuxcs ot oxHod PII. KoMImekcHbIi MeTox IpeaycMaTpuBaeT
OJTHOBPEMEHHOE TPUMEHEHHE HECKOJBKUX CIIOCOOOB pacyera MaKCHUMAaJbHOU
Harpysku P, (Tabm. 1.1).

Ta6mmma 1.1
MeToabl pacueTa 3JIeKTPHIECKUX HATPY30K
Merop pacyera ®dopmyna ITosicHeHus
[To anekTpoeMkocTH Mi, Di - 00bEM U DIIEKTPOEMKOCTh
MPOAYKLIUH _ (Ta6:1.1.2) TpOaYKIIKH i-TO BUAA;
Py=203i M/ Ty T. - ro
u - TOJIOBOE YHCJIO YaCOB HUCITOJIb30BAHUS
MaKCHMyMa Harpy3Ku
[To obmerogoBomy K, - cpenneronoBoit ko uimeHT
ANEKTPONOTPEOICHHUIO P=K.A/T MaKCUMYyMa;
p— r .
A - o011ero1oBoe 3JIEKTpONOTPeOICHHE;
T, = 8760 - yricno yacos B roay
ITo ynenbHbIM Y - YACJIbHAas NJIOTHOCTh Harpy3KHu
MOIIHOCTSIM Harpy3oK P=yF (Tabmn. 1.3);
F - momane npeanpusTus, palioHa, rexa
ITo cpenneromoBoMy P =K. P Pycr - cyMMa yCTaHOBJIEHHBIX MOIIHOCTEH;
koo durmenty crpoca K, P e yer K. — koaddurment crpoca (Tabi. 1.6)
MeTton yropsgo4eHHBIX Pycr - cyMMa yCTaHOBIIEHHBIX MOIIHOCTEH;
nuarpamm (tabm. 1.4) P—K. K.P K\ — xoadpunmenT makcumyma (tadi. 1.8);
p ™M ™ L oyer
K, — ko3 punment ucnonb3oBaHus
(tabn. 1.7)




Tabmuma 1.2

Cpeanue yaejibHbIe HOPMBI PACX0/1a 3JI€KTPOIHEPT HH
HA HEKOTOPbIe BUAbI NPOMBINLJICHHBIX U3/eJIUH

Cpennsist ynenbHas
[Tponykuus Ennnauna nzmepenus HOPMA PACKOTA
1 2 3

Kucnopon «Br - u 469,7
ITepepaboTka rasa 3 16,1
CokaTblil BO3IYX TbIC.M 80
OTuieH 22144
Aneruie” 3234.,8
DIIEKTPOTEXHUYECKAs CTaIb 677,2
Crasib MapTEHOBCKAs 11,9
CraJib KMCJIIOPOJIHO-KOHBEPTOPHAs KBr -4 25
[TpokaT YepHBIX METAIIJIOB T 102,5
TpyOsI cTanmpHBIC 133,3
bymara 667,3
Kapron 525,6
Lemmrono3a 367,1
[Tpon3BocTBO Macen 309,9
JloObIua 3xene3H0i pyibl 56,5
JloObIya MapraHieBoi pyabl 90,2
Deppocuut 45 % KBT -4 4726
IlemeHT T 106
Acbect 600,5
I'umc 24,3
JloObrua yriist 30,0
B ToM ynce:

700bIYa MOI3EMHBIM CITOCOO0M KBr -4 38,0

J00BIYa OTKPBITHIM CLIOCOOOM T 11,9

nepepaboTka yris (oboraieHue) 6,9

YTOJIbHbIE OPUKETHI 27,6
ITunomarepuansl 19
JIpeBecHOCTpYKEUHBIE TIITUTHI KBr -4 169
danepa KiieeHas M 104,6
Kene300eTOHHBIE KOHCTPYKIIUH 28,1
Kupnuu kpacHsli BT - 77,2
Kupnnda cuivkaTHBIN _ 34,9
]_HI/I(I)Cp TbIC. IIT 55,7
CTpouTenbHO-MOHTaKHBIE PaOOTHI KBr -g 22,63
[TpousBoacTBO Mebenn THIC. YO 429
XnonyaToOyMa)KHbI€ TKaHU 1100
[lepcTsiHble TKAHU KBr -4 2390
[1IenkoBbIE TKAHU TBIC M2 1210
JILHAHBIE TKAHU 1061,4
YyInouyHO-HACOYHBIE U3IENUS kBr -4 200,6
OO0yBb KOXKaHas ThIC .TAp 791,5




OKoHYaHue tadi. 1.2

1 2 3
bypenue pa3senounoe kBr -4 74,5
Bypenue skcrmyranmonHoe M 101,5
JloGbrua HEdTH 30,7
ITepepaboTka HedTH: 30,4
IepBUYHAs Hepepa60TvKa «Br -4 14,2
KPEKUHT TEPMUYECKUN _— 14,7
KPEKHMHI KaTaIMTHIECKUN T 60,6
rUAPOGOPMHUHT U KAaTATUTHUUSCKHUI 81,1
pudepuHr
TpaHcropTHpOBKa HEPTEIIPOIYKTOB I10 15.4
MaruCTPaIbHBIM IMPOIYKTOMPOBOIAM ’
TpancopTupoBKa HEPTH IO MArUCTPATBHBIM KBr -4 13.4
HeTenpoBoAaM TBIC.T - KM ’
TpaHCITOpTHPOBKA ra3a Mo MarucCTpaIbHBIM 202
ra3oInpoBoJiaM '
XUMHUUECKUE BOJIOKHA 4861,8
B toM uncne:
IIEJIK BUCKO3HBIN 8937,6
IIEJIK KaIpOHOBBIH 11651,3
IIEJIK alleTaTHBINA 6263,4
IIEJIK TPHALICTATHBIN 7643,3
IIEITK XJIOPHHOBBIN 2396,1
LITaneb BUCKO3HBII «Br -1 23490
LITarelb MEeIHO-aMMHAAYHBII E—— 1981,5
HckyccTBeHHBIN 1IETK U1 KOpaa U T 4180,0
TEXHUUECKUX U3NICIIUN
LIEJIK KalpOHOBBIN JIJ1s1 KOpJa U 6409,7
TEXHUUECKUX U3JICIIUN
LIEJIK JIABCAHOBBIN JIJIs1 KOpJA U 5383,2
TEXHUUECKUX U3NISIIUN
mITanenb KalpoHOBBIN 3355,3
LITAIIEeNb JIABCAHOBBIN 3507,4
CHHTETHYECKHE CMOJIBI M TIJIACTMACCHI 1414,4
B tom unce:
KapOaMHIHbIE CMOJIBI 160,7
KaIpoJIaKTaM 4053,1
auMmeTungranart 1663,2
arerar KBr -4 6098,6
MOJIMATUIIECH BBICOKOT'O JIaBJICHHUS T 2285,5
MOJIUDTUIEH HU3KOI'O IaBJIEHUS 3797,2
areTaTsl 1EeJUII0I035] 2053,9
HOHOOOMEHHBIE CMOJIBI 2378,8
MOJIMBUHUJIALIETATHAS IMYJIbCUS 428.9
MIPOYHE BUJIBI CMOJI M TDTACTMACC 780,9




Tab6muna 1.3
OpueHTHPOBOYHBIE y/IedbHbIE IUIOTHOCTH CHJIOBOI HATPY3KH Ha 1 M?
TJIOIIAIN MTPOU3BOICTBEHHBIX 3IaHUM
HEKOTOPBIX 0TpacJieii MPOMBIIIIEHHOCTH

IIpon3BOACTBEHHBIE 31aHUS Y, Br/m*
JluTeiiHble U MIaBUIbHBIC LIEXU 230—370
MexaHnueckue u cOOpOYHBIC IIEXU 200—300
MexaHocOOpOoYHbIe IEeXU 280—390
DJIEKTPOCBAPOYHBIE U TEPMHUCCKHUE IIEXH 300—600
ItamnoBouyHbIe U (hpe3epHBIC IIEXU 150—300
I{exu METAINTOKOHCTPYKITUH 350—390
HHCcTpyMeHTaIbHBIE IEXH 50—100
ITpeccoBouHbIE TIEXH JIJIS1 3aBOJIOB IIJIACTMACC 100—200
JlepeBooOpabaThIBarOIMe U MOICIHHBIC TIEXU 75—140
broku BCioMoraTebHBIX IIEXOB 260—300
3aB0/1pl TOPHO-IIIAXTHOTO 000PYIOBAHUS 400—420
3aBo1p1 OypoBOTrO 000PYIOBAHUS 260—330
3aB0/1bl KPAHOCTPOEHUS 330—350
3aBoipl He(TeanmapaTypbl 220—270
IIpeccoBrie exu 277—300
Tabnuna 1.4

CBo/Ka OCHOBHBIX MOJIOKEHHUI 110 ONPeJeIeHHI0 PACYETHBIX JIEKTPHYECKHUX
HATPY30K METOI0M YNOPSII0YEHHBIX IHATPAMM

dakTHyecKkoe YUcio

P
3JIEKTPONPUEMHUKOB m = —HoM-M& Nogy Py, kBt Qp, kBap
B IpYIIIIE, n I:)HOM. min
1 2 3 4 5
n n
Tpu u menee HE OIpeeNseTCs Pp =2 Puowm Qp =2 Puom - 190
1 1
m<3 IMpu n <10
IIpu onpeneneHuun Py=KyPoy = Qp = 1,1-Qcy

uckmroyarores DI,
cyMMapHas Nyp =N
MOIITHOCTH KOTOPBIX
He npeBbaet 5 %

> Pyow TPYTIIIBI

(K, ompenensercs Qp = Qen =
o Tab. 1.8) n

:%PCM.tg(P

boinee Tpex Py = Ky Poon Q,=0,75P,
(momryckaercs (s D11
m>3 _
npunumats K,=0,9 [mmurensHOro
(TOouHOE -
Ny < 4 |1t OI1 pexxuma cosp=0.8,
OTPEIICIICHHE HE JUTUTENBHOTO tgp=0.75) Q,= P,
Tpedyercs) ' P

pexxnma u K,=0,75 |(ms OIT TTKP
quis OI1 TTKP) cos@=0.7, tgp=1)




OKOHuYaHue 1aoi. 1.4

1 2 3 4 5
pun<10
Qp = 1,1-Qew
Pp=KM'PCM HpI/In>1O
m>3 N, >4 |(Ky onpenensercs Qp= Qe =
o tabun. 1.8) n
= %P o - 1JO
na(b > p— P oM — —
m>3 200 | =Ky Puo Q= Qux
Ecnu 6onee 75 % ycranoBiIeHHOU 3 3
MOIIHOCTH PAaCUYETHOTO Y3J1a COCTABIISIOT HE p=p = Qp = Qew =
OI1 ¢ npakTHYECKU TTOCTOSIHHBIM TPaUKOM | OTpeie- e _ i t
HArpysKu (Ky = 0.6, Ko< 1, Ksarp=0.9 — asieTcs = 2K Prow - T Peyv 190
HACOCHI, KOMIIPECCOPBI, BEHTUJIITOPHI)
IIpn Hanuuuu B
pacuerHoM y3ie DIl ¢ | Omnpenensiercst TOIBKO IS P =p. +p.=
NEPEMEHHBIM U OII ¢ nepeMeHHBIM rpapuKoM 12 P Pl N sz Qp = Qp1 + Qe
IIOCTOSIHHBIM Harpy3ku enl T L2
rpad)MKOM Harpy3KH

Ipumeyanue. DPHEKTUBHOE YUCIO IEKTPONPUEMHUKOB OIMPEAEISAETCS 110

2
n
COOTHOIICHUIO ),y = (_leHOM_ij
i=

n

i=1

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

2 .
Z PZ.,.j HJIH OJHUM U3 YIPOILICHHBIX CIIOCOOO0B; Ipu M>3 1

Tabnmma 1.5
OTHOCHTE/ILHBIC 3HAYeHNS IPPEKTHBHOT0 YHCJIA 3TeKTPONPHEMHHKOB
Nogp ~ b ¢ zapucnmocTH ot ne="1yp,-= Puow1
n n PHOM
L T
nNi10/09|08|07|06|051045| 04 |035|031]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 | 0,14 | 0,2 | 0,32 | 0,52
0,02 0,02 0,02 0,03|0,04|005|0,07|009]|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 |0,13|0,18|0,22|0,26|0,33|/0,41|0,51(0,64|0,79| 0,9
0,06 0,06 |0,080,09|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|0,280,33|/0,40|0,48 |0,57|0,68|0,79| 0,89 | 0,94
0,10 0,09|012(0,15|0,190,25/0,34|0,40 0,47 | 0,56 | 0,66 | 0,76 | 0,85 | 0,92 | 0,95
0,15 0,14 /0,17 0,23 0,28 /0,37 |0,48 0,56 |0,67|0,72|0,80|0,88|0,93|0,95| -
0,20 0,1910,23(0,29|0,37|0,47 | 0,64 | 0,69 |0,76 | 0,83 | 0,89 | 0,93 | 0,95 - -
0,25 0,2410,29/0,35/045/0,57|0,71|0,780,85|0,90|0,93|0,95| - - -
0,30 0,2910,35(0,42|0,53|0,66|0,80|0,86|0,90| 0,94 | 0,95 - - - -
0,35 0,32041(050(052(0,74/0,86/091/094|095| - - - - -




OKOHYaHue tadi. 1.5

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

0,45 0,43]0,52)0,64|0,76087]093|0,95| - - - - - - -
0,50 0,48(058]070]082[091|095| -

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

0,60 0,57/069/081[091]0,95| - - - - - - - - -

0,65 0,62/0,741086|094 | - - - - - - - - - -

0,70 0,66080]09 095 | - - - - - - - - - -

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

0,80 0,76 1089|095 | - - - - - - - - - - -
0,85 0,800,933 | -

0,90 0851095 | - - - - - - - - - - - -

1,0 095 - - - - - - - - - - - - -

Ipumeuanus. 1.]1511 IpOMEKYTOUHBIX 3HAYCHUN P+ U N+ peKOMEHAYeTCs OpaTh OnrKaiiime
MEHbILINE 3HAUYCHUS

0.95

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

2. Tabnuua coCTaBICHA 10 YPABHEHHIO s =

1.2. Koaghghuyuenmsi cnpoca, ucnosb3oeaHusl U MaKCumMyma

3naueHust Kod()(PUIMEHTOB HCMOIB30BaHUA, CIPOCa M MaKCUMyMa JJis
Pa3IMYHBIX SJICKTPONPUEMHUKOB OMpPEICICHBl U3 OMbITa JKCIUTyaTallid U TpU
MPOEKTUPOBAHUH TPUHUMAIOTCS 110 CIIPABOYHBIM MaTtepuanam — Tabmn.1.6-1.8.

Bennuuna xo3gdunmenta cupoca K. Mmoxer ObITh ipuHsTa 110 Tabaune 1.9
B 3aBHUCHUMOCTH OT BeNMWYUHBI Kod(hduumenta ucnonb3oBanus K, ans maHHOM
rpynmel mpueMHUKOB (Tabnuna 1.9 cocraBnena st cpemaHero koddduimeHta
BKJItOUEHUsI, paBHOro 0,8).

Tabnmma 1.6
Ko puuueHTsl CIpoca 1 MOIHOCTH

HanmeHnoBanwme 11exa, mpou3BOJICTBA \ K. | COS(Q
Kopnyca, nexa, HacocHbl€e U APyrue YCTAHOBKH 00IIENPOMBIIILJIEHHOT0 HA3HAYEHUSI
B10K OCHOBHBIX IIEXOB 0,40-0,50 0,75
Biok BcroMoraTelbHbIX [IEXOB 0,30-0,35 0,7
Ky3neuHo-nipeccoBbie 0,40-0,5 0,75
TepMuyeckue, 3aKaI0IHbIC 0,6 0,75
MeTannoKOHCTPYKIMNA, CBAPOUYHO-3arOTOBUTENIbHbBIE 0,25-0,35 0,65-0,75
MexaHoCOOpOYHBIE, CTOJSIPHBIC, MOJICITBHBIC 0,20-0,30 0,60-0,80
Marnsipuble, KpacUIIbHbIE 0,40-0,50 0,60-0,70
CobctBennbie HY kb1 TOI] 0,60-0,70 0,8
Jlaboparopuu, 3aBOJ0YIIPABICHUS, KOHCTPYKTOPCKHUE O10po, 0,40-0,50 0,70-0,80
KOHTOPBI

10




npojonkeHue taba. 1.6

Jlerno anmekTpokap 0,50-0,70 0,70-0,80
Jleno (mapoBo3HOE, IOKAPHOE, JKEIE3HOIOPOIKHOER) 0,30-0,40 0,60-0,80
["apaxu aBTOMAIIMH 0,20-0,30 0,7
KorensHbie 0,50-0,60 0,8
CxJy1aipl TOTOBOM ITPOYKITMU, METaJlIa, Mara3uHbl 0,30-0,40 0,8
CronoBas 0,40-0,50 0,9
JlecoszaBobl 0,35-0,45 0,75
Jlecocymmnku 0,60-0,70 0,75-0,90
TepMuyeckast Harpy3Ka (HarpeBaTelbHbIC MTEUH ) 0,70-0,80 0,85-0,90
KpaHoBas Harpy3ka, o IbeMHHKH 0,20-0,30 0,50-0,70
DNeKTpOCBapKa 0,6 0,35
MassipHbie, MOJIeTIbHBIC 0,40-0,50 0,50-0,60
CkJy1aipl OTKPBITHIE 0,20-0,30 0,60-0,70
MeneniaBuiabHbIE 3aBOIbI

BareprkakeTbl U oTpaxkaTeJIbHBIC TTEYN 0,5 0,8
Llex padunamm meau 0,6 0,75
3aBoabl HBETHOM MEeTALJIYPIHH

Ilex anexTponmsa 0,7 0,85
Otaen pereHepanuu 0,5 0,8
PasznuBoynas 0,4 0,7
Jlaboparopus 0,25 0,7
Arsonex 0,5 0,8
3aBo/IbI YEPHOIT MeTAJIYPTruH

Ilex x001HOTO ITpOKaTa 0,40-0,50 0,8
Ilex ropsiuero npokara 0,50-0,60 0,8
MapTeHOBCKHIA 11eX 0,40-0,50 0,75
JloMEHHBIN 11eX 0,45 0,75
Cna0uar 0,5 0,8
Ilex cTanemIaBUIbHBIX IIeUSH 0,4 0,7
I{ex mpokara xecTu 0,45 0,70-0,80
OboraruresibHble hadpUKHU

Ilex oOoramieHus 0,60-0,65 0,8
Llex npobeHus 0,40-0,45 0,75
DnoTanMoHHBIN LIEX 0,60-0,70 0,75
Crycrurenu 0,50-0,55 0,7
[[TapoBbIe MEIbHUIBI 0,50-0,60 0,8
PearenTHbIN, OApUTOBBIN 1IEX 0,6 0,8
30510U3BIEKATENLHEBIN LIEX 0,4 0,7
I{ex MOKpOIl MATHUTHOM cenapaiuu 0,5 0,8
JIpoOMITEHO-TTPOMBIBOYHBIH IIEX 0,40-0,50 0,8
ArjioMepanoHHbIe (padpUKH

CriekanbHbIA 1IeX 0,5 0,7
Ilex dunpTpanmu 0,50-0,60 0,7
Ilex pyIHUYHON MEIOYH 0,4 0,65
Lex mmxThI 0,4 0,65
Ilex neperpy3ku 0,30-0,40 0,65
CepoyIraBIIMBaOIIEe yCTPOUCTBO 0,50-0,55 0,75
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npoaobkeHue Tabi. 1.6

AJIIOMUHHEBBIE 3aBO/IbI

biok Mokporo pazmosna u 00paboTKH 0,5 0,3
Brimapka, nekoMImo3uius 0,55-0,60 0,85
Ilex criekanwusi, MPOKAILIBAHUS 0,50-0,60 0,85
I{ex BbIMIETaYMBaHUS, CTYIICHUS 0,40-0,50 0,8
Cknazpl ChIpbSA 0,20-0,30 0,65
3aBo/bI TAKEJIOr0 MAIIMHOCTPOEHHS

I'maBHBINM KOpITYC 0,30-0,40 0,65-0,70
MapTeHOBCKHUH TeX 0,40-0,50 0,70-0,80
Ky3Heunslii 1iex 0,40-0,45 0,75
Tepmudeckuii mex 0,50-0,60 0,65
MotopHbIii 1Iex 0,35 0,75
ApMaTypHBIH 11eX 0,30-0,35 0,6
Peccophbrii iex 0,3 0,65
CBapoyYHBIH 11eX 0,40-0,45 0,6
ATmapatHbIi 1ex 0,3 0,7
M30asa1moHHbINA 11EX 0,50-0,60 0,9
JlakoBapOYHBIH 1IeX 0,6 0,9
Dcrakana 0,25 0,65
Ilex mpecc-mopoika 0,40-0,50 0,85
Ilex anexTponm3a 0,5 0,8
[{ex MEeTaTONOKPBITHIA 0,4 0,8
DKCNEPUMEHTATBHBIN 11€X 0,2 0,7
TpancdopMmaTopHbIe 3aBOIbI

I'naBHBII1 KOpITYC 0,4 0,80-0,85
CBapoYHBIi KOpITyC 0,35 0,7
AnmaparTHbIil KOpIyc 0,3 0,7
W30511IMOHHBIN KOPITYC 0,6 0,9
JlakoBapo4HBIil KOpIyc 0,4 0,8
ABTOpPEMOHTHBIE 3aBO/IbI

Ilex 0OMOTKH POBOJIOB 0,4 0,7
Ky3oBHoii ex 0,35 0,8
Ilex oOKkaTKK aBTOBUTATEIICH 0,60-0,70 0,6
CranouHoe 060pyZOBaHHE 0,25 0,6
Pa36opHO-MOCUHBIH T1eX 0,3 0,65
CynopeMOHTHBIE 3aBOJAbI

I'maBHEII KOpITYC 0,4 0,8
KorenpHsli 11eX 0,5 0,65
Cyxoii 0K 0,4 0,6
ITnaBaroruii 10K 0,5 0,7
MexaHU4YeCcKHeE Liexa 0,25-0,35 0,60-0,70
ABTOMOOUJIBLHBIE 3aBO/bI

Ilex maccu ¥ riaaBHBIN KOHBeWEp 0,35 0,75
MoTopHBI 11€X 0,25 0,7
ITpeccoBo-Ky30BHBIH 11EX 0,2 0,7
Ky3neunslii nex 0,2 0,75
ApMaTypHO-arperatHalil ex 0,2 0,7
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npojonkenue taba. 1.6

ABHanMOHHBIE 3aBO/bI

[lex 06paboTKH GJIOKOB, MOPIIHEH, IMATYHOB U MPOYUX 0,35 0,7
NeTajied JBUraTeyien

Ilex cOOpkH, UCTIBITAHUH IBHTATENICH 0,4 0,8
I{ex mpou3BOACTBA MEJIKUX JIeTajei 0,3 0,7
anpBaHUYECKUI LIEX 0,5 0,85
CraHmnus XMMBOIOOYHNCTKH, KaHATN3aLUN 0,6 0,8
I'panupns 0,7 0,8
Cxitag KUCIOT 0,3 0,7
Ilex macTmacc 0,4 0,9
[ITamMmoBOYHBIHN 1IEX eTalleil KopIryca caMmoseTa 0,4 0,6
[[ITaMmOBOYHBI 1IEX JETaNICH MOKPHITUS CaAMOJIETa 0,3 0,8
Ilex cOopku ocTOBa camoJieTa 0,4 0,6
Iex moytHO¥M cOOPKH CaMOJIETOB 0,4 0,7
XuMHYeCKHe 3aBOAbl H KOMOMHATDI

Ilex kpacureneit 0,4 0,75
Ilex HATpUEBOM CONH 0,45 0,75
Llex xmopooca, CHHUIBHON KHCIOTHI 0,50-0,55 0,75
Ilex MeTunenxuopuaa, cynbpaTa aMMOHUS 0,5 0,70-0,75
I{ex X0moIMIbHBIX YCTAHOBOK 0,6 0,8
CKJ1aJibl TOTOBOM MPOJTYKITUN 0,2 0,5
HammaxrHele 30aHus 0,7 0,80-0,85
31aHus IOIBEMHBIX MaIlliH 0,60-0,70 0,80-0,85
["anepen TpaHCcOpTEPOB 0,35-0,40 0,60-0,80
31aHue maxTHOro KoMOuHara 0,5 0,9
DcTakajbl U Pa3rpy309HbIC MyHKTHI 0,60-0,70 0,65-0,80
Ilex 00e3BOKMBAHMS 0,5 0,8
bamas DcTHepa 0,5 0,7
Ocrakajia HAKJIOHHOTO TpaHCIopTa 0,4 0,8
CymmiisHOE OT/IeTICHUE 0,7 0,8
Kopmyc 3anacHbIX pe3epByapoB 0,3 0,8
Xumnaboparopus 0,3 0,8
[{ex 3amuTHBIX TOKPHITHIA 0,5 0,8
HedrenepepabaTbiBaommue 3aBo/AbI

YcTaHOBKA KaTAIMYECKOTO KPEKHHTA 0,50-0,60 0,8
YcTraHOBKa TEPMHUECKOT0 KPEKMHTa 0,65 0,85
YcTaHOBKa MPSTHHOM TOHKU 0,50-0,60 0,75
YcraHOBKa aJIKWIISIIUU, THEPTHOTO rasa 0,55 0,75
DneKTpo00OeCcCoNMBaOIIasl, STHICMECUTENbHAS YCTaHOBKA 0,50-0,60 0,8
DJI0Y 0,50-0,60 0,8
PesepByapHble mapku 0,3 0,65
Koxcoxummnueckue 3aB0IbI

Jle3unTerpaTopHoe oT/IeIeHNE 0,6 0,8
[Teperpy3ounasi cTaHIUs APOOTICHIS 0,5 0,7
J103UpOBOYHOE OT/ICTICHHUE 0,4 0,8
VYTOJIbHBIE IMBI 0,7 0,75
BaroHoompokuapIBaTenb 0,4 0,8
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npoaospkeHue Tabm. 1.6

KokcoBrsie 6aTapen 0,60-0,70 0,85-0,90
ITekokokcoBasi ycTaHOBKA 0,7 0,8
CMOJI0pa3TOHHBIN 11eX 0,7 0,8
JIpIMOCOCHAs1 yCTaHOBKA 0,7 0,8
Ben3oipHBIN 1EX 0,7 0,8
Hacocnas koHgescara 0,6 0,7
Pexrudukanms 0,6 0,75
Cepoouncrka 0,7 0,8
Yrinemoiika 0,4 0,75
XOJIONWIIBHUKA aMMHAYHON BObI 0,5 0,8
IleMeHTHBIE 3aBOABI

HIndepHoe npor3BOACTBO 0,35 0,7
ChIpbeBbIE MEIBHUIBI 0,50-0,60 0,8
CymmIbHBIH 11eX 0,40-0,50 0,85
LleMeHTHBIC MEITbHUIIBI 0,50-0,60 0,8
I1I;mambacceHbl 0,7 0,85
KinmnakepHoe oTaeneHue 0,35-0,45 0,75
Ilex oOxwura 0,40-0,50 0,80-0,90
DNeKTpOPHUIBTPHI 0,4 0,75
Iex npobieHus 0,5 0,8
XUMBOIOOYHCTKA 0,50-0,60 0,8
Cknazpl ChIpbS 0,20-0,30 0,6
3aBoabl abpa3uBHbIE U OTHEYIIOPOB

Iex numndnopomnkon 0,5 0,8
[ToaroroBurebHBIN [IEX 0,4 0,75
Iex numd3epra, nummdu3aenwii 0,40-0,50 0,75
Iex nmpobnenus 0,50-0,60 0,8
Ilex meperuiaBKu mupuTa 0,6 0,85
ITeunoii ex 0,6 0,9
Yrenoaroroska 0,40-0,50 0,75
[ITamoTHBII HIEX 0,40-0,45 0,7
CTeKOIbHBIN LIEX 0,5 0,75
IIpombIlIeHHbIE 0a3bI CTPOHHHIYCTPUHU

Kopnyc npobnenus kamHs 0,40-0,60 0,75
Koprryc mpoMBIBKH U COPTHPOBKH 0,40-0,50 0,7
Kopryc kepaM3UTOBBIX, OETOHHBIX U TOHYAPHBIX TPYO 0,4 0,7
Kopmyc skene300eTOHHBIX KOHCTPYKITHIA 0,30-0,40 0,7
BeroHHO-CMeCUTENBHBIN IIEX 0,5 0,75
Ilex cHIIMKATHO-OCTOHHBIX M3ICINN 0,40-0,45 0,75
Ilex mpou3BocTBa mmdepa 0,40-0,45 0,75
Llex moMoma n3BecTu 0,5 0,7
[lex s9enCTHIX OETOHOB 0,4 0,65
Ilex ruOCOILIAKOBBIX U3IEIIHI 0,4 0,65
ApMaTypHbIN 1IeX 0,35 0,6
Cxknagpl 0,25 0,6
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OKOH4YaHue 1adi. 1.6

TeKCTHHLHbIe, TPUKOTAKHbLIC, CHTIIeHaﬁI/IBHLIe MECJIAHKEBbLIC q)aﬁpmm

[TpsiauneHBIHA 11eX 0,50-0,70 0,75
Txauxuii rex 0,60-0,70 0,8
KpacunbHbIl, OTOETBHBIN 1IEX 0,50-0,55 0,70-0,80
KpytunpHbi 11X 0,50-0,60 0,8
Kopnyca "mMenuno", "yrka" u ap. 0,5 0,7
CymmIbHBIN, BOPCOBATBHBIN 11€X 0,40-0,50 0,75-0,80
[leuaTHBIN 11IEX 0,5 0,75
Bsi3anpHbBIN, TPUKOTAXKHBIN 1IEX U JIP. 0,40-0,50 0,7
I{ex HOCOYHO-UYJIOYHBIX U3JICTTUI 0,40-0,50 0,7
I{ex KarpoHO-HEUIIOHOBBIX U3ICTTUI 0,50-0,60 0,75
I1IBeliHbIC MacTEPCKUE 0,30-0,40 0,65
OCHOBaJIbHBIN KOPIYC 0,6 0,7
Ky3HeuHo-CBapOUHBIH 1IeX 0,3 0,5
ONBITHBIA QIIOTAITMOHHBINA 1IEX 0,7 0,8
Pasrpy3ouHoe ycTpoiicTBO 0,3 0,8
['1aBHBIN KOPIYC CHIBBHHUTOBOMN (haOpHKH 0,7 0,8
HayuHo-uccienoBaTejbCKie U IKCIIEPUMEHTATIbHbIE HHCTUTYThI

['aBHBIN KOPITYC OMBITHOTO 3aBOJIA 0,30-0,40 0,7
MaluvHHBIH 3411 0,5 0,8
OnekTpodu3nueckuii Kopmyc 0,4 0,75
Jlaboparopust HU3KUX TEMIEPaTyp 0,50-0,60 0,85
Koprryc BEICOKMX HanpsHKeHUN 0,35 0,8
JlaGopatopus crenuanbHbIX paboT 0,35 0,7
JlepeBooOpadaThIBalOIIMEe KOMOMHATHI U 3aBO/IbI

JleconunbHEBII 3aBOI 0,4 0,75
CymmibHBIN 1IEX 0,35 0,8
bupixa ceipbs 0,3 0,65
I{ex npeccoOBaHHBIX IIAT 0,4 0,75
CTOJISIpHBIN, MOJICTTBHBIN, IEPEBOOOPAOATHIBAIOIIIAN 0,25-0,35 0,7
CraHKoCTPOMTE/ILHBII 3aBO/

['maBHBIN KOpITyC 0,5 0,6
Dcrakaja K TJIaBHOMY KOPITYCYy 0,5 0,7
CraHums OCBETICHHUS BOJI 0,7 0,85
Bymasknbie padpuku

BymakHBIE MaITHHBI 0,60-0,65 0,75
JlepeBopyOxka 0,40-0,45 0,65
KucnorHslii nex 0,5 0,8
BapocHsrit iex 0,35 0,70-0,80
OTOeNBHBINA 1IEX 0,50-0,60 0,7
TpsimkoBapka 0,60-0,65 0,8
JlecoTacku 0,35 0,6

15



Tabmuma 1.7

Ko3¢ppuuueHTH MCNO0JIH30BAHUS M MOIIHOCTH HEKOTOPHIX MEXaAHU3MOB 1
annapaToB NPOMbIILIEHHBIX NPeXNPUSTHH

MexaHu3Mbl U annapaTbl K., cosQ
Mertamiopexynme CTaHKA MEJIKOCEPUIHOTO IMTPOU3BOICTBA C
HOPMAJTBHBIM PEKUMOM PabOTHI (METKHE TOKapHEIE, 0.12—0.14 05
CTporajibHbIe, T0JIOCKHbBIC, (Dpe3epHbIC, CBEPIHIIbHBIC, ’ ’ ’
KapyceJbHbIC, TOUUIIbHBIE, PACTOYHBIE).
To e npu KpymHOCEPUITHOM IPOU3BOCTBE. 0,16 0,6
To ke mpu TsKEITOM pekuMe paboThl (IITAMIIOBOYHBIC
MIPECChI, aBTOMAThI, PEBOJIbBEPHBIC, 0O IUPOYHEIE, 0.17—0.95 065
3y0odpe3epHbIe, a TaKKe KPYIHbIE TOKapHBIE, CTPOTaIbHBIE, ’ ’ ’
bpesepHble, KapycenbHbIE, PACTOUYHBIE CTAHKH).
IMorounsie nmuunn, ctanku ¢ YITY 0,6 0,7
IlepeHOCHBIN 2TIEKTPOMHCTPYMEHT 0,06 0,65
BenTtunsatopsl, skcraycTepsl, CAHUTAPHO-TEXHUYECKAs
» JKCTaycrepel, P 0608 | 080,85
BEHTHIIALINS
Hacocsl, koMIIpeccopsl, IU3eIb-TeHEPaTOPEI U JIBUTaTEIIb-
> KOMHpeceophl, patop 0,7—08 | 0,8—0,85
TeHEPATOPBI
Kpansl, Tenbdeps, kpan-6anku mpu [1B =25 % 0.06 0.5
1 1
To xe npu I1B =40 % 0.1 0,5
Tpancnoprepbl 0,5—-0,6 0,7—0,8
CBapouHnble TpaHCc(hOpMaTOPBI TYyTOBOM CBapKH 0,25—0,3 0,35—0,4
[IpuBOIBI MOJIOTOB, KOBOYHBIX MAIlIMH, BOJIOYMIBHBIX CTAHKOB, 02024 065
OYHUCTHBIX 0apabaHOB, OETYHOB U Jp. ’ ’ ’
DneBaTopsl, NIHEKH, HecOallaHCUPOBaHHbBIE KOHBEHEPHI
0,4—0,5 0,6-0,7
MoOIIHOCTEIO 10 10 kBT
To ke, cONIOKMPOBAaHHBIE U MOLTHOCTHIO BhIle 10 kBT 0,55—0,75 0,7—0,8
OaHOMNOCTOBBIE CBAPOYHBIE IBUTATENb-T€HEPATOPHI 0,3 0,6
MHOTronoCTOBbIE CBAPOUYHBIE IBUTATENb-TEHEPATOPHI 0,5 0,7
CBapoyHbIie MAIIIMHBI IIIOBHBIE 0,2—0,5 0,7
CBaquHble MAaIIWHBI CTEIKOBLIE U TOUYEUYHEIC 0,2—0.25 0,6
CBapoyHbI€ TYyTOBBIE aBTOMATHI 0,35 0,5
Ileun conpoTHBIIEHUS C aBTOMAaTHYECKOU 3arpy3KOi H3eNni, 07508 095
CYHIMJIbHBIE IKa(bl, HArpEeBaTeIbHbIE TPUOOPHI ’ ’ ’
Ileun conpoTHBIECHUS C AaBTOMATUYECKOW 3arpy3K0OM HU3IEIHM, 07508 095
CYHIWIIbHBIE IIKa(bl, HarpeBaTeIbHbIE TPUOOPHI ’ ’ ’
[leyn conpoTHBIEHUS C HEABTOMATHYECKOU 3arpy3Koi U3ennii 0,5 0,95
Baxyym-Hacocsl 0,95 0,85
BeHTHAATOPBI BEICOKOTO JaBJICHUS 0,75 0,85
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OKOHuYaHue tadi. 1.7

BenTtunarops! k ApoOuikam 0,4—0,5 0,7—0,75
['a3omyBKH (araodKCTpyAEpsl) MPHU CUHXPOHHBIX ABUTATEISAX 0,6 0,8—0,9
To ke mpu aCUHXPOHHBIX JBUTATEIISAX 0,8 0,8
MOoJIOTKOBBIE IPOOHIIKH 0,8 0,85
[[TapoBbie MEITLHULIBI 0,8 0,8
['poxoTsl 0,5—0,6 0,6-0,7
CwmecutenbHbIe OapabaHbl 0,6—0,7 0,8
YareBsle 0XJIaIUTEN 0,7 0,85
CymunbHbie 0apabaHbl U cenapaTopsbl 0,6 0,7
DneKkTpopHIBbTPHI 0,4 0,87
BakyyMm-GunbTpsl 0,3 0,4
BaronoomnpokuapiBaTenu 0,6 0,5
['peiiepnbie kpaHb 0,2 0,6
JlaMIbl HaKaJIMBaHUS 0,85 1,0
JIrOMUHECLIEHTHBIE JJAMIIBI 0,85—0,9 0,95
Ta6auma 1.8
Onpenesnenue ko3pGpuUEeHTa MAKCUMYMA
10 UBBCCTHBIM 3HAYCHUAM Ku n naq?
" Koaddunuent makcumyma K, npu K,
" 01 | 015 | 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
4 343 | 3,11 | 2,64 | 2,14 | 1,87 | 1,65 | 1,46 | 1,29 | 1,14 | 1,05
5 325 | 287 | 242 | 20 | 1,76 | 1,57 | 1,41 | 1,26 | 1,12 | 1,04
6 3,04 | 264 | 224 | 1,88 | 1,66 | 1,51 | 1,37 | 1,23 | 1,1 | 1,04
7 2,88 | 248 | 2,1 18 | 158 | 145 | 1,33 | 1,21 | 1,09 | 1,04
8 2,72 | 231 | 199 | 1,72 | 152 | 14 1,3 12 | 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|126 | 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 | 145|132 | 125|120 | 1,13 | 1,07 | 1,03
16 | 199 | 1,77 | 161 | 141 | 1,28 | 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 | 1,17 | 1,14 | 1,10 | 1,06 | 1,03
30 | 162 | 1,46 | 1,34 | 124 | 1,19 | 1,16 | 1,23 | 1,10 | 1,05 | 1,038
35 | 155|141 | 130 | 121 | 1,27 | 1,15 | 1,12 | 1,09 | 1,05 | 1,038
40 | 150 | 1,37 | 1,27 | 1,19 | 1,15 | 1,23 | 1,12 | 1,09 | 1,05 | 1,03
45 | 1,45 | 133 | 125 | 1,17 | 1,14 | 1,12 | 1,11 | 1,08 | 1,04 | 1,02
50 | 1,40 | 130 | 123 | 116 | 1,23 | 1,11 | 1,10 | 1,08 | 1,04 | 1,02
60 | 1,32 | 1,25 | 1,19 | 1,14 | 1,12 | 1,11 | 1,09 | 1,07 | 1,03 | 1,02
70 | 1,27 | 1,22 | 1,17 | 1,12 | 1,20 | 1,20 | 1,09 | 1,06 | 1,03 | 1,02
80 | 125|120 | 1,15 1,21 | 1,20 | 1,20 | 1,08 | 1,05 | 1,03 | 1,02
90 | 123|118 | 1,13 | 1,10 | 1,09 | 1,09 | 1,08 | 1,05 | 1,02 | 1,02
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OKOHYaHue 1adm. 1.8

100 | 1,21 | 1,17 | 1,12 | 1,10 | 1,08 | 1,08 | 1,07 | 1,05 | 1,02 | 1,02
120 | 1,19 | 1,15 | 1,12 | 1,09 | 1,07 | 1,07 | 1,07 | 1,05 | 1,02 | 1,01
140 | 1,27 | 1,15 | 1,11 | 1,08 | 1,06 | 1,06 | 1,06 | 1,05 | 1,02 | 1,01
160 | 1,16 | 1,13 | 1,10 | 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 | 1,12 | 1,09 | 1,07 | 1,05 | 1,05 | 1,05 | 1,04 | 1,01 | 1,00
Tabmuma 1.9
B3aumocBsa3b Mekay KOIQGUIHMEHTOM CIIPOca
U KO3 PUIHEHTOM HUCI0JIb30BAHMS
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 Haepy3Ka

Tabmuma 1.10
Koy puumeHTHI ClIpoca 0CBETUTEIbHBIX HATPY30K

XapakTeprCcTHKa TOMEIICHHS Keo
Merkue Tpou3BOJICTBEHHBIE 3/IaHUS U TOPTOBBIE TIOMETIICHHS 1
[Tpon3BOICTBEHHBIE 31aHHS, COCTOSIINE U3 OTJACIBHBIX KPYITHBIX MPOJIETOB 0,95
[Ipon3BoACTBEHHBIE 31aHNsI, COCTOSIIME U3 PSAAA OTACTBHBIX TOMEIICHHH 0,85
bubnuoreku, afMUHUCTPAaTUBHBIE 3aHNUs, IPEANIPUATHS OOIECTBEHHOTO MUTAHUS 0,9
JleueOHbIe 3aBefieHNS U YUE€OHbBIE YUPEIKICHNS, KOHTOPCKO-OBITOBBIE 31aHUS 0,8
CkItajickue 3/1aHusl, JICKTPHYSCKHE TTOICTAHITII 0,6
ABapuitHOe OCBeIIICHUE 1,0

18

Tabmuua 1.11
YaeabHasi MOIUHOCTD (IJIOTHOCTH) OCBETHTE/IbHON HATPY3KH, B1/m°

HaumeHnoBanme o0nexTa Pyn
JluTelinble U MJIaBUIIbHBIE TI€Xa 12-19
MexaHunueckue U cOOpoUHBbIe Iexa 11-16
DNEKTPOCBapOYHBIE U TEPMUYECKUE LI€XA 13-15
HNHcTpyMEHTaNbHBIE LIEXa 15-16
HepeBooOpabaThIBarOIINE U MOJICTBHBIC II€Xa 15-18
biokn BcmoMoraTenbHBIX IIEXOB 17-18
WuxeHepHbIe KOpITyca 16-20
LlenTpanbHbIe 3aBOJICKUE TAOOPATOPHH 20-27
3aBo/1bl TOPHO-IIAXTHOTO 000PYIOBAHUS 10-13
OcBellleHUE TEPPUTOPUU 0.16




1.4. 'paghuku annekKMpuYecKux Ha2py30K

Pexumbl paboThl MOTpeOUTENEN SJIEKTPUUECKON HSHEPrUM HE OCTAIOTCA
IIOCTOSIHHBIMH, 4 HENPEPBIBHO M3MEHSIOTCA B TEUEHUE CYTOK, HEIEIb U MECALECB
roga. COOTBETCTBEHHO H3MEHSIETCS W Harpy3ka BC€X 3BEHBEB IEpelayud U
pacrpeneneHus JJIEKTPOIHEPIMU UM TEHEPATOPOB  DJIEKTPUYECKUX  CTAHIUM.
M3meHeHne Harpy3oK OJJIEKTPOYCTAHOBOK B TEUEHHE BPEMEHM IPUHATO
n300paxarh rpaduuecku B BUAE rpauKoB HArPy3KH.

Paznuuaror rpaduku  aKTHBHBIX W peakTUBHbIX Harpy3ok. Ilo
IPOAODKUTEIBHOCTH TpaQUKU HArpy3KH JENsTCd Ha CMEHHBIE, CYTOUHBIE U
TOJIOBBIE.

B ycinoBuAX DSKcIlyaTanuMy H3MEHEHUs Harpy3kd II0 akKTUBHOM U
PEaKTHUBHOM MOIIHOCTH BO BPEMEHHU IPEICTABISAIOT B BUJE CTYINIEHYATOM KPHUBOU
[0 TIOKa3aHUAM CYETYMKOB AKTUBHOW M PEAKTUBHOU DIIEKTPOIHEPIHH, CHATHIM
4epes OJMHAKOBBIC OIpeielicHHbIe MHTepBajibl BpeMeHH (30 wimm 60 MuH.).

3HaHue rpaMKOB HArpy3Kd MO3BOJISIET OINPEAENATh BEIWYMHY CEYEHUU
IIPOBOJIOB M KW KaOesel, OllEHUBaTh NOTEPU HANPSKEHUSI, BBIOMPATh MOIIHOCTH
TE€HEPATOPOB  JJIEKTPOCTAHUMM, pPACCUUTHIBATH CHCTEMbBI 3JIEKTPOCHAOKEHUS
MIPOEKTUPYEMBIX PEANPUATUNA, pEIIaTh BOIPOCHl TEXHUKO-3KOHOMHYECKOIO
XapakTepa U MHOTO€E JIPYToe.

XapakTepHble CyTOUHbIE IpaUKH SJIEKTPUUECKUX HATPY30K MPEIPUATUI
Pa3IMYHBIX OTPACIIEH MPOMBIIUICHHOCTH PUBENEHBI Ha puc.l.1.

Puc. 1.2 wumooctpupyeT B3aMMOCBSI3b MEXAY BPEMEHEM MaKCUMAaJIbHBIX
IIOTEPHh U BPEMEHEM UCIIOJIb30BAHUSA MAKCUMYMa Harpy3KHU.
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1.5. lNokazamenu, xapakmepu3yroujue 2paghuku Hazspy30K

IIpn pacuerax Harpy3oK NPUMEHSAIOTCS

HEKOTOphIe ~ Oe3pa3MepHbIe

noka3aTteiu rpaduKoB Harpy30K, XapaKTepU3YIOIIHe PEKUM PadOThl MPUEMHUKOB
AIIEKTPOIHEPTUH 110 MOIIHOCTU U BO BPEMEHH.

Tabmuma 1.12

Iloxka3atenu I‘pa(l)l/lKOB AJNICKTPHYCCKUX HAI'PY3O0K 1O AKTHBHOM MOIIHOCTH

PacuerHsle popmyIbl mokazarenei

Kosdppunuent NunuBuyansHbie
- ['pynmoBsie rpaduku
ECHOHBSOB&HI/IH K, = pCM/pHOM % »
" _ Ku-~
Ky = Kpxn Ksarp K. = Pou _ 1 U 1 HoM
u n
P
HOM §pHOM
K, = KBKn'Kzarp
Bxirouenus n
) t tp+t
K Kgxn — pict — P = i;]-KBKH ) pHOM.i
t]_[ t]_[ KBKH == n
z Puom.i
i=1
3arpysKn, Kearp Pepn _ Ku K = Ru
Kgarp = = 3arp
pHOM Kk Ksxn
Dopmbl Do _ P«
rpaduka Kp = K¢ =
Harpysku, Ky Peu Pey
b P} ti+P5-to+ P ta+....t PA-ty
CK —
1+ttt +...... +1n
, rne P1, Py, .... Py — cpeansiga Harpy3ka Ha

WHTEpBaJlaX BpEMEHHN MEXKy 3aMepaMH MOKa3aHHi
npuoopoB; 1, by, .... ty — BpeMeHHbIE HHTEPBAJIBI
MEXy 3aMEPaMHU.

Maxkcumyma, Ky Py
] Kyv=—""
PCM
Ky = f (n,, Ky;) — ompenensiror mo Tadi.1.8
Cnpoca, K. B Py
Kc -
) PHOM
K¢ = KKy
3aIoIHCHUS Py 1
rpaduka - Ksr = -
Harpysku, K - Py Ku
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OKOHYaHue tadm. 1.12

Pa3znoBpemen- B Py
HOCTH Kpn =7
MaKCHMYyMOB > P
Harpysku (as - i=1 b
Tpanchopmaro- Kp.m =0,85+1,0
pos I'TIIT cm.
Tab1. 1.13)
Taomuna 1.13
3Havennst KO3PPUUNEHTOB PAa3HOBPEMEHHOCTH
Ha mmHax (6-10 kB) rpancopmaropon I'TIII
Koaddunuent pazHospemennoctu K, .
mpu K,; <0,3 0.3<K, <05 mpu K, > 0,5
0.75 0.8 0.85

Tmax

8000

6000 /

D,9
4000 08
T
cos(p=0.6
2000 /
0 2000 4000 6000 8000 Tmax

Puc. 1.2. 3aBUCUMOCTbh BPEMEHU MAKCUMAIBHBIX TTOTEPH Tmax OT
MPOAOJKUTEIIbHOCTH UCTIOJIb30BAHUS MAKCUMyMa HArPY3KU T max U COSP
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2. BHYTPULIEXOBbBIE SJNIEKTPUYECKUE CETU

OmnpenensomumM (HaKTOpoM TMPU BHIOOPE CXEMBI LIEXOBOM CETH SIBISETCS
PacCIoJIOKEHUE TEXHOJIOTMYECKOr0o O0OpYyIOBaHMS Ha IUIAHE 11€Xa, CTENEHb €ro
OTBETCTBEHHOCTH, HOMUHAJIbHOE HANPSHKEHUE U MOIIHOCTU 3JIEKTPOIPUEMHHKOB,
paccTosHUE OT LEHTpa NHUTaHUS A0 DHJIEKTPONPHUEMHHUKA, XapakKTep Harpy3Kd
(cokoliHasi, pe3KONEpEeMEHHasi) U €€ pachpejaesneHue mo miomanu uexa. [lo
CTPYKTYpE€ CXE€Mbl BHYTPHUIIEXOBBIX JJICKTPUUYECKUX CETEeH MOTyT OBITh
paguaibHbIMU, MAaruCTPAIbHBIMU W  CMEIIaHHBIMH. [l0 KOHCTPYKTHUBHBIM
npU3HaKaM KiaccuguKanus ceTeil mpuBenaeHa Ha puc.2.1. Boibop koHCTpyKuuu
ceTell, cmocoba KaHaIW3alMu JJICKTPUYECKOW SHEPTHMH W THUIA IPOBOJHUKOB
OCYILECTBIISIETCS C OpPUEHTAIlMEeW Ha YCJIOBHUS OKPY)KArOUIEH Cpelbl MOMEIICHUN
nexoB. B mexoBeIx cersx HampsbkeHueMm g0 1000 B Hambonee mmpokoe
pacnpocTpaHeHue TOMYUYUIIN AJIEKTPOIPOBOJIKH, KaOEbHbIC JIMHUA KOMIUICKTHBIC
HIMHONPOBOIBI. BO3AyIIHBIE TMHUY UMEIOT KpaillHE OTPAHUYEHHOE TPUMEHEHHUE.

2.1. Obwas knaccugukauyusi cped u nomeuw,eHul

DJIEKTPONOMEIIEHUSAMM HA3bIBAIOTCS TIOMEIIEHUS WM OTTOPOXKEHHBIE,
HarpuMep CETKaMU, YaCTH MOMEILEHHUS, IOCTYITHBIE TOJIBKO JJI1 0OCTY>KUBAIOIIIETO
NepCcoHaNia, B  KOTOPHIX YCTAHOBJIEHO HaXOJfIleecs B  IKCIUTyaTalluu
AJIEKTPOOOOPYIOBaHKE, TpPEIHA3HAYEHHOE MJIA IPOU3BOJACTBA, MPEe0Opa3oBaHUs
WM pacIipeieNIeHUs DJICKTPOIHEPTHH.

B 3aBucumMocTH OT XxapakTepa OKPYXKalIIeH Ccpeapl HOPMaTUBHBIMHU
JTOoKyMeHTamu [7] BBelleHa cieayromas KiaccupuKkays moMenieHui:

Cyxue nomMenieHust — MTOMEIIECHUs], B KOTOPBIX OTHOCUTEIIbHAS BIaKHOCTh HE
npessimaer 60 % npu 20° C. Cyxue noMemnieHusi Ha3blBalOTCS HOPMAaJbHBIMH,
€CJIM B HHUX OTCYTCTBYIOT YCJIOBHUSI, XapaKTE€pHbIE [Jii TOMENICHUN >KapKUuX,
MBUIBHBIX, C XUMUYECKH aKTUBHOM CPEJI0N WU B3PHIBOOIIACHBIX.

BiaxxHble TOMellleHWsI — TIOMEIIEHWSA, B KOTOPBIX TMaphl WU
KOHJICHCUPYIOIIAsICSl Bjara BBIJIETSIOTCS JIMIIb BPEMEHHO W B HEOOJBIIHMX
KOJIMYECTBaX, OTHOCHUTENIbHAS BJIAKHOCTh B KOTOPBIX HE MpeBbimaeT 75 % mpu
20°C.

Chbipble moMeleHusi — MOMEIICHHS, B KOTOPBIX OTHOCHUTENbHAsI BIAKHOCTh
JUTeNbHO npeBbimaet 75 % npu 20°C.

Oco00 cpIpble MOMeEIEHUA — TIOMENICHUSA, B KOTOPBIX OTHOCUTEIbHAS
BIQXHOCTh Bo3ayxa Omm3ka k 100 % mnpu 20°C (IOTONOK, CTEHBI, MOJ U
IIPEIMETHI, HAXOAIINECS B TIOMEIICHHUH, TTOKPBITHI BJIAaroM).

Kapkue moMeieHusi — MOMEIIEHUS, B KOTOPBIX TEMIIEpaTypa IUTEIBHO
npesbimaet 30°C.
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Cetn Hanpsixenuem no 1000 B

N3onupoBaHHbIe TPOBOAA U KaOeIH
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Puc.2.1. Knaccudukanus cetei mo KOHCTPYKTUBHBIM MPU3HAKAM
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I[IblIbHBIE TOMeleHusl — TIOMEUIEHUS, B KOTOPBIX MO YCIOBUSIM
MIPOU3BOJICTBA BBIACISIETCS TEXHOJIOTMYECKAS MbUIb B TAKOM KOJIUYECTBE, YTO OHA
MOXET OCelaTh Ha MpPOBOAAX, MPOHUKATh BHYTPh MAIlWH, alllapaToB U T.IL
[IpUIbHBIE TIOMELICHHS MOAPA3IACISAIOTCS HAa TMOMEUIEHUS C MPOBOMASIICH U
HEMPOBOASALIEH MBUIBIO.

ITomelneHus1 ¢ XUMHUYECKU AKTUBHOM Cpeloil — MOMEIICHHUS], B KOTOPBIX I10
YCJIOBUSIX MPOM3BOJCTBA IMOCTOSHHO WJIM JUIMTENIBHO COAEPXKATCA Napbl WIU
o0pa3yloTcs OTJIOXKEHHS, JACHCTBYIOIIME pa3pyliaiie Ha HW30IANUI0 U
TOKOBEAYIIUE YACTU 3JIEKTPOOOOPYA0OBAHUS.

B3pbiBoonacHble MoOMeNIeHUs1 — MOMEIICHUS (M Hapy>KHbIE YCTAaHOBKH), B
KOTOPBIX [0 YCJIOBUSIM TEXHOJOTUYECKOTO TIpoIecca MOTryT 00pa3oBaThCs
B3PBIBOOIIACHBIE CMECH: TOPIOUMX Ta30B WU MAPOB C BO3AYXOM WM KHUCIOPOJIOM
U C IPYTUMU Ta3aMHU-OKUCIUTEISIMHU (C XJIOPOM); TOPIOYUX MbLIEH WU BOJOKOH C
BO3/IyXOM IIPU NIEPEXOJIE X BO B3BEIICHHOE COCTOSIHUE.

K HEeB3phIBOONACHBIM OTHOCATCSI MOMEIIEHUS U HAPY>XKHbIE YCTAaHOBKHU, B
KOTOPBIX CXKHUTAETCS TBEPJOE, KHUAKOE WU Tra3000pa3HOE TOIUIMBO (TIEUHbIE
OTHEJICHUS] Ta30Ir€HEPATOPHBIX CTAHIMH, Ta30Bble KOTEIbHBIE H  Jp.),
TEXHOJIOTUYECKUH MPOLECC KOTOPHIX CBSI3aH C IPUMEHEHUEM OTKPBITOTO OTHS WIIN
pacKaJleHHbIX 4acTel (OTKpBIBAIOIIMECS DJICKTPUUYECKHUE U JIPyTrue Ieyu), Judo
Hapy>XHbI€ [MOBEPXHOCTM MMEIOT TEMIEpaTypbl HAarpeBa, MPEBBINIAIOLINE
TEeMIIEpaTypy caMOBOCILJIAMEHEHUS TTapOB U Ta30B B OKPY’KAIOIICH cpejie.

B3pbIBOONIACHOCTh MOMEIIEHUN ONPEEAeTC MPUHATON KiacCu(pUKaLHen —
kiaccel B-1, B-la, B-16, B-Ir, B-11, B-lla.

K kmaccy B-l oTHOcAT momenieHus, B KOTOPHIX B OOJIBIIOM KOJHYECTBE
BBIJICTSIFOTCSL  TOpIOYME Ta3bl WIM  [apbl, o0Jajarolyde  CBOWCTBAMHU,
CIIOCOOCTBYIOUIMMHU OOpPA30BAHMIO C BO3AYXOM WIM JIPYTUMU OKHUCIUTEISIMU
B3PBIBOOMACHBIX CMECEW MpU HOPMAJBHBIX HEIJIMTEIBHBIX PEXUMaX pabOTHI.
Hanpumep, mpu 3arpy3ke WM pasrpy3ke TEXHOJIOTHYECKUX almnapaTroB, MpHU
MEePEITUBAHUM JIETKOBOCIUIAMEHSIOIIUXCS U TOPIOUHX KUJKOCTEH.

K kmaccy B-la oTHOCAT moMemieHus, B KOTOPBIX OTCYTCTBYIOT
B3PBIBOOIIACHBIE CMECU TOPIOYMX NApOB WM Ta30B C BO3AYXOM WIH APYTUMU
OKUCIIUTENISIMU, HO HaJW4Yu€ HMX BO3MOXKHO TOJBKO B pE3yJIbTaT€ aBapHvil WIMU
HEHUCIIPABHOCTEN

K xnaccy B-16 oTHocsAT Te e moMmelleHus, 4To U K kiaccy B-la, HO
UMEIOITHE CIEAYIONEe 0COOCHHOCTH:
® roprovMe rasbl 00J1a1al0T BBICOKMM HUKHUM TIpeiesioM B3pbiBaeMocTH (15 % u

0oJjiee) W PE3KUM 3araxoM IpU TPEACTbHO JIOMYCTUMBIX IO CAaHUTAPHBIM
HOpPMaM KOHUEHTpalUUsX (MallMHHBIE 3aJIbl aAMMHUAYHBIX KOMIIPECCOPHBIX U
XOJIOMUITBHBIX a0COPOITMOHHBIX YCTAHOBOK);

e o0pa3oBaHWE B aBapUUHBIX CIy4yasx B MOMEIIEHUSX OOIIeH B3PHIBOOTACHOM
KOHIIEHTPAIlMU IO YCIOBUSIM TEXHOJOTMYECKOTO MpOIecca MCKIIoYaeTcs, a
BO3MOXKHA JIMIIIb MECTHasi B3pPHIBOOIMACHAS KOHIIEHTpauusi (IMOMEIIeHUs
AJIEKTPOJIN3a BOJIBI M TIOBAPEHHOM COJIM);
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® TOpHOYME Ta3bl U JETKOBOCIUIAMEHSIOIINECS TOPIOYME JKUJIKOCTH HMEIOTCS B
NOMEIICHUSIX B  HEOOJBIIMX  KOJMYECTBAX, HE CO3JAI0MUX  oOuIeH
B3PBIBOOMACHOW KOHILIEHTpaluu, U paboTa C HUMH Mpou3BOAUTCS 0Oe3
MIPUMEHEHUSI  OTKPBITOTO IJIJAMEHH. OTHU TOMEWICHHS  OTHOCSTCA K
HEB3PHIBOOMACHBIMU, €CJIM pad0Ta B HUX BBHIMOJIHIETCS B BBITSXKHBIX IIKadax
VI O] BBITSDKHBIMUA 30HTAMHU.

K xnaccy B-Ir oTHOCAT HapyHbIe YCTaHOBKH, COAEPKAIIUE B3PbIBOONACHBIE
ra3pl, Mapbl, TOPIOYME U JIETKOBOCILUIAMEHSIOIIMECS JKUIAKOCTH (Ta3rojbAephl,
€MKOCTH, CIIMBHO-HAJMBHBIE 3CTakaJbl M T.[.), TZ€ B3PHIBOONACHBIE CMECHU
BO3MOJKHBI TOJIKO B pe€3y/lbTaTe aBapUM WM HEHCHPABHOCTU. (1 Hapy HBIX
YCTAaHOBOK B3pPBIBOOIACHBIMUA CUYUTAOTCA 30HBL: 10 20 M IO TOPU3OHTAIA W
BEPTUKAIU OT 3CTAKaJl C OTKPBITHIM CIIMBOM U HAJIMBOM JIETKOBOCIIJIAMEHSFOLIUXCS
KUAKOCTEMN; 10 3 M IO TOPU3OHTAIN U BEPTUKAIH OT B3PBIBOOIIACHOIO 3aKPBITOTO
TEXHOJIOTMYECKOTO 00OpYJOBaHMSI M 5 M MO BEPTUKAIM U TOPU3OHTAIU OT
JBIXaTEIbHBIX W IPENOXPAHUTEIBHBIX KIIAMAHOB — JUISI OCTAJIBHBIX YCTAHOBOK.
HapyxHble OTKpBITBIE 3CTakajpl C TPyOONpoBOJaMHU [JIsi TOPIOYUX Ta30B U
JIErKOBOCIUIAMEHSIFOLIUXCSI )KUJIKOCTEN OTHOCAT K HEB3PBIBOOIIACHBIM.

K knaccy B-Il oTHOCAT nmomenieHusi, B KOTOPBIX BBIAEISIOTCA MEPEXOASIINe
BO B3BELIEHHOE COCTOSHUE TOPIOYME MbUIb WM BOJIOKHA, CIOCOOHBIE 00pa30BaTh C
BO3JIyXOM M JIPYTMMHU OKHCIIUTEISIMU B3PBIBOONIACHBIE CMECH IPH HEMJIUTEIbHBIX
pexuMax padoThI (3arpy3Ka v pa3rpy3ka TEXHOJIOTUICCKHX arlapaTos).

K xnaccy B-lla otHocar momemenuss knacca B-ll, B koTopbix omnacHbie
COCTOSIHUSI HE UMEIOT MECTa, a BO3MOXXHBI TOJIBKO B pe3yibTaTe aBapuil WM
HEHUCTIPABHOCTEN.

Ilo:xkapoonacHple MOMelIeHHMs] — IIOMELIEHUs, B  KOTOPBIX IO
TEXHOJIOTUYECKOMY IPOLIECCY BBIIEISAIOTCS, IPUMEHSIOTCS WM XPAHATCS TOPIOYNE
BemiecTBa. [lokapoomacHOCTh oOmpenensieTcss MPUHATON Kiaccupukammen —
xinaccer 11-1, TT-11, T1-1la, TT-111.

K knaccy I1-1 oTHOCAT moMernieHust, B KOTOPBIX MPUMEHSIOTCS WM XPaHITCS
TOpIOYME KUAKOCTU C TEeMIEpaTypor BCHbIMKHU Bbilie 45 °C (Hanpumep, CKIabl
MUHEpaJIbHBIX Maces, yCTAHOBKHU 10 pereHepalii MUHEPAJIbHBIX Macell U T.I1.).

K knaccy II-1l oTHOCAT momenieHusi, B KOTOPBIX BBIACIAIOTCS FOPHOYHE TbLIb
WIM BOJIOKHA, IEPEXOAIINE BO B3BEIICHHOE COCTOsIHME. Bo3HUKaromas mpu 3Tom
OMACHOCTh OTpPaHHWYEHa MOXKapoM (HO HE B3PBHIBOM) H3-3a (PU3NYECKUX CBOWCTB
IBUIA WJIM BOJIOKOH WJIM M3-3a TOr'O, YTO COJEPKAHUE MX B BO3JYXE IO YCIOBUSIM
JKCIUTyaTalliM HE JIOCTUTaeT B3PbIBOOMACHBIX KOHIIEHTpaUui (Hampumep,
JepeBOOOICIOUHBIE 11€Xa, MAJI03abIJICHHbIE TOMELICHUS MEJIBHUIL U 3JI€BaTOPOB).

K xmaccy II-lla oTHOCAT NpOM3BOJACTBEHHBIE M CKJIAACKHAE MOMEIIEHUS,
coJiepKalire TBep/ble WM BOJOKHUCTBIE TOPIOYME BEIECTBA, IPUUYEM MPU3HAKH,
nepeuncieHusie B [1-11, orcyrcTByIOT.

K knaccy II-lIll oTHOCAT HapyXHBIE YCTaHOBKHM, B KOTOPBIX MPUMEHSIIOTCS
WM XPAHITCS TOPHOYME KUIAKOCTH C TEMIEPATypOr BCHBIIIKMK MapoB Beiiie 45°C
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(HanpuMep, OTKPBIThIE CKJIAJbl MUHEPAJIbHBIX MAcCeN), @ TAKXKE TBEPJbIE TOPHOYHE

BeIECTBA (HAIPUMED, OTKPBITHIE CKIAAbI yIJis, Topda, APEBECUHBI).

C TOuUKM 3peHHUS TOPAXKEHUS DIEKTPUYECKUM TOKOM  IOMELICHUS
MOJIPa3/IECTSIOTCS Ha TTOMEIICHHS C TOBBIIIEHHON OMacHOCThIO, 0CO00 OMacHbIC U
nomelieHus 0e3 MOBBIIIIEHHOW OMAaCHOCTH.

IlomMenieHus1 ¢ MOBBILIEHHON OMACHOCTBI) XAPAKTEPU3YIOTCS HAIUYHEM B
HUX OJTHOTO U3 CIEAYIOUIMX YCIOBHI, CO3AA0OIINX NOBBIIIEHHYIO ONTACHOCTD:

— CBIPOCTHU WJIM MPOBOJSIIEH MTBUIH;

— TOKOIIPOBOJAIIMX TOJOB (METaJUIMYECKUX, 3EMIISIHBIX, IKEJI€300€TOHHBIX,
KUPIUYHBIX U T.11.)

— BBICOKOM TEMIIEPATyPBHI;

— BO3MOKHOCTH OJHOBPEMEHHOIO IPUKOCHOBEHHUS 4YEJIOBEKAa K HMEIOIIUM
COCIMHEHHE C 3€MJIE METAJUIOKOHCTPYKLUHMSIM 3[JaHUM, TEXHOJOTUYECKUM
anmnaparaMm, MeXaHu3MaM M T.I., C OJAHOW CTOPOHBI, U K METALIMYECKUM
KOpIycaM 3JeKTpOO0OpYyAOBaHUS — C IPYTOil.

Oco00 omacHble NOMEIIEHHMS] XAPAKTEPU3YIOTCS HAIWYMEM OJHOTO W3
CJIEIYIOLUX YCIOBHI, CO3IAI0IIMX OCOOYIO OMACHOCTD:

— 0c000M CHIPOCTH;

— XMUMHUYECKHU AKTUBHOU CPEJIbI;

— OJHOBPEMEHHOT'0 HAJIMYUS ABYX WM 00Jiee YCIOBHI MOBBIIIEHHOW ONACHOCTH.

Ilomemenuss 0e3 NOBBIIEHHOW ONMACHOCTH — TOMEILIEHUS, B KOTOPBIX
OTCYTCTBYIOT YCJIOBHS, CO3JAIOLIUE «IOBBIIMIEHHYIO OMACHOCTB» M «OCOOYIO
OITACHOCTB.

Pekomennmanuu 10 BBIOOPY HANpPsDKEHHS  paclpeleNUTEIbHBIX —CceTel
npuBeIeHBI B Tabuie 2.1.

Tabnuma 2.1.
Br100op HanpsiskeHUs pacnpeneauTeNbHbIX ceTel

Homunansaoe

IIpumeHeHue
HanpspKeHue cetu, B

Hanpsaxcenue eviwe 1000 B

Ha npoMbIIIIeHHBIX TPEANPUSTUSIX PH HATUYUU

6000 3HAUUTEIBHOIO YHCIIA 3JIEKTPOIPUEMHUKOB Ha 6 KB, pu
ANEKTPOCHA0KEHUH MEPEIBUKHBIX CTPOUTEIILHBIX MAIIH
(9KCKaBaTOPOB, 3€MCHAPSIOB).

B roponax u cenbckux paifoHax, Ha IPOMBILIUIEHHBIX
OPEANPUATHSIX IPU OTCYTCTBUU OOJIBIIOTO YUCIIa
AIIEKTPONPUEMHUKOB, KOTOPbIE MOT'YT TUTATHCS
HEMOCPEJCTBEHHO OT ceTH 6 KB.

10 000
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OKOHYaHue tadi. 2.1

Hanpsaocenue 0o 1000 B

B yroneHO#H, TOpHOPYIHON, XUMHUYECKON ¥ HEPTIHOM
MIPOMBIIIIICHHOCTH. JlomyckaeTcst 6€3 orpaHUueHUs sl BCEX
oTpaciieil IPOMBIIIIEHHOCTH B ClTydyae IKOHOMUYECKOM
11e71€CO00Pa3HOCTH.
B roponckux anekTpoceTsix, Jisi MUTaHus CUIOBBIX U
OCBETUTEIHHBIX IJIEKTPOITPHEMHHUKOB IMMPOMBITIICHHBIX
MPEANPHUATHH 110 YETHIPEXIIPOBOJHOM cCUCTEME OT OOIIMX
TpaHchOopMaTopoB.
JlJ1s ceT! 1 pEMOHTHOTO OCBEUICHHSI B IIOMEIICHUSIX
MOBBIIIEHHOW OMACHOCTH.
J1J1s ceT MECTHOTO ¥ PEMOHTHOT'O OCBELICHHS B KOTEIBHBIX
U APYTUX, 0CO00 OMACHBIX IOMEIIECHUSIX.
12, 24, 36, 48, Jlyis muTaHus 1enei ynpaBieHus, CHTHAIU3AINH U

60, 110, 220 ABTOMATHU3AIIMH TEXHOJIOTHYECKUX MPOIIECCOB.

660

380/220

36
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2.2. 3neKmponpoeooKu

DNEKTPOIPOBOAKON Ha3bIBAE€TCSl COBOKYIHOCTh IIPOBOJIOB M Kaleneill ¢
OTHOCSILIMMUCST K  HUM  KpEIUICHHEM, MOINCPKUBAIOIINMH,  3aAIIUTHBIMU
KOHCTPYKIIMSIMA W ACTASIMA. OJTO  ONPEHCNICHHE  PACIpPOCTPAHSETCSl  Ha
AIIEKTPOITPOBOJIKH CHJIOBBIX, OCBETUTENIbHBIX M BTOPUYHBIX IIETIEH HAMPSHKEHUEM [0
1000 B mnepeMeHHOro M MOCTOSIHHOIO TOKAQ, BBIMOJHEHHBIX BHYTPU 3[JaHUN U
COOPY’KEHMH, Ha HAPYKHBIX CTEHAaX, TEPPUTOPHUSIX NPEANPUATHI U YUPEKICHUM,
MUKPOpPaiOHOB M JIBOPOB, Ha CTPOMTEIbHBIX IUIOIIAAKAX C MPUMEHEHUEM
M30JIMPOBAHHBIX MPOBOJIOB BCEX CEUYEHHUH, a TaKKe HEOPOHMPOBAHHBIX CHIIOBBIX
Kabeneil ¢ pe3MHOBOM WMJIM TIACTMACCOBOM M30JSIMEN B METAUTMYECKOW, PE3UHOBOM
WITH TUTACTMACCOBOH OBOJIOUKE ¢ ceueHneM (asHBIX KM 10 16 MM° (IIpH CedeHHH
6oree 16 MM” — KaGebHbIE JTHHNIK).

B smekTponpoBOgkax MPUMEHSIIOT 3alllUIIEHHbIE ¢ HE3alUIICHHbIC
M30JIMPOBAHHBIE TIPOBOJIA, a TAKXKE KaOEIH.

3alMIIEHHBII  TPOBOJ  HMMEET TMOBEPX  DJIEKTPUUYECKOM  M3OJIALUHU
METAJUTMYECKYIO0 WUJTU JPYTYI0 000JI0UKY, TPEIHA3HAYCHHYIO NIl TepMETU3AIUN U
3alUTHl OT BHEIIIHUX BO3JAEHUCTBUN HAXOMSIIEHCS BHYTPU HEE YAaCTH NPOBOJA.

HesamumeHHpIii mpoBOJI HE HMEET TaKOW OO0OJIOYKH, HO MOXKET HMETh
OOMOTKY WJIM OIUIETKY TpsDKEeH, KOTopash HE paccMaTpHUBAaeTCs Kak 3aluTa
IPOBOJIA OT MEXaHUUECKUX TTOBPEKICHUN.

Kabenb — ogHa WM HECKOJIBKO CKPYYEHHBIX BMECTE HM30JMPOBAHHBIX KUJ,
3aKJIFOUCHHBIX B OOIIYI0 TEPMETHYECKYIO 000JI0UKY (PE3UHOBYIO, TJIACTMACCOBYIO,
AIIOMUHUEBYI0, CBUHIIOBYIO).

JIJist 7IeKTpONPOBOJOK MPUMEHSIOT MPOBOAA M KaOeiau MPEeUMYLIECTBEHHO C
ATIOMUHUEBBIMUA KWJIAMH 32 HCKIIIOYEHHEM IPOU3BOACTB CO B3PBIBOOIIACHOM
cpenoii kareropuii B-1 u B-la, rae npumenenre npoBOJHUKOB C MEHBIMU KUJIaMU
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ABIIIETCST 00s13aTeIbHBIM. Kpome 3TOro, MeaHbie IPOBOJHUKHA TMPUMEHSIOTCS IS
MEXaHU3MOB, pa0OTAIOMIMX B YCJIOBHUSX MOCTOSHHBIX BHOpanui, COTpsICEHHH, a
TaKXKe JUIsl IEPEJIBUKHBIX AJIEKTPOYCTAHOBOK.

OcHOBHBIE TEXHMYECKHE JaHHbIE HaubOoJee pPachHpOCTPAHEHHBIX MPOBOJIOB
MIpUBEJICHBI B TabmuIe 2.2.

VYkazanus no BeIOOPY W NMPUMEHEHHUIO TIPOBOJIOB M Kabenel Jisi CUIIOBBIX U
OCBETHUTENIbHBIX CETeM OTpakeHbl B Tabmuie 2.3, a MUHUMAJIbHO JOIMYCTHUMBIE
CEYEHMS 110 YCIOBUIO MEXAHMYECKOW MMPOYHOCTH — B Tabiuie 2.4.

[Tpu npoxitagke xKabene ¢ aTFOMUHUEBBIMU KUJIAMH B TPAHIIIESX CEUYCHUEM
’KIJI JOJDKHO COCTABIITh HE MeHee 6 MM,

Ecnmm nmpemycmoTpeHa 3ieKTponpoBoaKa B TpyOax, TO BO BCEX Ciydasx, IIe
9TO  JOMYCTHUMO, CIIEAyeT BMECTO METAUIMUYECKUX TpyOd  TPUMEHSTh
IJIaCTMACCOBBIC. MeTauminaeckue TpyObl UCIIOJIB3YIOT BO B3PBIBOOTIACHBIX 30HAX U
B CHEIUAIbHO OOOCHOBAaHHBIX B TMPOEKTE CIy4asiX B COOTBETCTBUH C
TpeOOBaHUSIMU HOPMATUBHBIX JIOKyMEHTOB (Tabmumna 2.5). Pasmepsr Tpyo,
OPUMEHSIEMBIX IS JJIEKTPOIPOBOJIOK, TMPHUBEIEHBI [JIsl TMOJIUMEPHBIX TPYyO B
tabauie 2.6, a 114 CTAJILHBIX — B Ta0uIe 2.7.

Tabmnuma 2.2.
OCHOBHbIe TCXHHUYCCKHUEC JAaHHBIC
HauboJiee pacpocTpPaHeHHbIX MPOBO/IOB
Hamps- Komu- ITmomans
Mapka XapaKkTepucTUKa )KCHI/IIé g | HecTBo CceueHus
’ KU JKUJITBI, MM
Ilposooda ¢ aniomMunuesblMuU HCULAMU
ATIP YCTaHOBO‘lHBIIf, C PE3UHOBOM H3OIsAIUEH 660 1 2.5-240
B IIPOITUTAHHON OILIETKE
AIIB C NOIMBUHUIXJIOPUAHON U30JIALHEH 660, 380 1 2,5-120
C MOTUBUHUIIXJIOPUIHON U30JIALIUEH,
AIIIIB IJIOCKUH, C pa3IeNuTeIbHbIM 500 23 2,5-6
OCHOBaHHEM
ATITIBC To xe, HO 6e3 pa3aeNnuTeIHLHOTO 500 2:3 256
OCHOBAHHUS
C pe3rHOBOM U30JISALIUEN B
AITPO® (banbIIOBaHHOW 000JI0YKE U3 CILIaBa 660 1:2:3 2,54
AMI]
. . 1 2,5-240
C pe3nHOBOM U30JISIIHEH B OTIIETKE 5 3 25 120
ATIPTO XJ'IOH‘IaT06y1\fa}KHOI/I MIPSKH, 660 4:7- 10; 25
MPOMUTAaHHON TPOTUBOTHUIIOCTHIM 14
COCTaBOM, JIJISl IPOKJIAJIKK B TPyOax 47 410
C pe3nHOBOM U30JIALIUEH, HE 1 25 6
ATTH pacrpocTpaHsIonei ropeHus, 6e3 500 23 2'57 4
OIJIETKU ' '
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poI0JDKeHre Tadu. 2.2

Komnn- ITmomans
Hamps-
Mapka XapakTepucTruKa YeCTBO CEeUeHUs
kenune, B 2
KU JKHJIBI, MM
Y cTaHOBOYHBIN, C PE3UHOBOI 2 2,5-4
APT H30JALMEN, C ATIOMUHUEBBIMH KUJIaAMU, 660 3 4u6
C HECYIIIIM TPOCOM 4 4-35
ABT C MOTMBUHUIXJIOPUIAHON U30JISALUEH, C 380: 660 2:3 2,54
HECYIIUM TPOCOM 4 2,5-16
ABTY To xe, ¢ ycuneHHbIM HecyuM TpocoM | 380; 660 2;3 2,54
ABTB n To xe, uto u npoona ABT u ABTY, Ho o o o
ABTBY JUIsl BHYTPEHHEHN IPOKIIAJKU
ATIPB C pe3rHOBOM U30JISIIUEH B 000JI0UKE U3 660 1 256
TIOJIMBUHWIXJIOPUTHOTO TUIACTHKA
ATIPH C pe3nHOBOM I/IS(\)JJI}IHI/IGI/I, o0J1aaroen 660 1 2.5-120
3AIUTHBEIMU CBONCTBAMHA
ATIPH C pGSHHOEOH M30JISLIMEH B HErOproven 660 1 2.5-120
pPE3UHOBOI 000JI0UKE
[Tnockuii ¢ pe3nHOBOM U3OJISILIEH, HE
AIIITP pacnpoCTpaHsIOIIEH TOPEHUS, C 660 2;4 2,5-10
pa3ieauTeIbHBIM OCHOBAHUEM
IIposooa ¢ meOnviMu ddcuramu
p P 3000 1 1,5-185
COCTaBOM
I1PT To ’xe, HO ¢ THOKOM JKHIOH 660 1 0,75-240
I1B-1 C NOIMBUHUIXJIOPUAHON U30JIALUEH 660; 380 1 0,5-95
[1B-2 To >xe, HO ¢ THOKOM JKHIOH 660; 380 1 0,5-95
TP C pe3uHoBoO usoLHet B 380 9 0.75-6
HEMPOMUTAHHOHN OTJIETKE
B C MOJIMBHHUIIXJIOPUTHON U3OJISIIIHCH, C 500 2:3 0,754
pa3enuTeTbHBIMU OCHOBAHUEM
MTBC To ke, HO 0€3 pa3AeTUTETHLHOTO 500 2:3 0,75-4
OCHOBaAHHS
IPJT C peanoFon HM30JIAIUEH, B ormevTKe, 660 1 0.75-6
TIOKPBITOM JTAKOM, OTHOKHITHHBIN
ITPTJI To >xe, HO ¢ THOKOH >KUIOH 660 1 0,75-70
1 2,5-120
2n3 0,75-120
> v 2u3c _
KPIIT Kab6ens ¢ peVSI/IHOBOI/I Hsonfmnen, 660 ] 0,75-120
NEPEHOCHBIN, B pe3MHOBOI 00010UKe 3a3CMIAA
Foren
JKUou
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OKOHYaHue 1adi. 2.2

Komnn- ITmontans
Hamps-
Mapka XapakTepucTruKa YECTBO CEUCHUS
kenune, B 2
KU JKHJIBI, MM
1;2;3 1-95
4,6;7,
. ) ) 8:10 4-10
IIPII PE3UHOBOM U30JIAIMCH, B OTIETKE U3 660 45 6
CTaJIbHBIX TTPOBOJIOK 7 8: Log
10; 14; -
19; 24; 30
1;2;3 1-95
4,6;7;
8:10 4-10
ITPPI1 To e, HO B pe3HHOBOH 000JI0UKe 660 4;5; 6;
7,8,
10; 14; 1-25
19; 24; 30
C pe3rHOBOM U30JISLIUECH, B
[1PD ¢anpIi0BaHHOM 000JI0YKE U3 CIIIaBa 660 1,2;3 1-4
AMI]
[TIPDJI To e, HO B JIATYHHOH 000JIOUKE 660 1:2: 3 1-4
. . 1 1-240
C pe3uHOBOM U30JISALIUEH, B 23 1-120
IPTO XJIOH‘{aT06yI\fa)KHOI/I OILICTKE, 660 4:7- 10; 1.512.5
MPOMTUTAHHOW TPOTUBOTHUIIOCTHBIM 14
COCTaBOM, JUIsl POKJIAJIKK B TpyOax A7 410
IIPB C pe3uHoBoOM I/I30J'I}II_II/£CI/I B 660 1 1.6
MOJIMBUHUJIXJIOPUAHON 000JI0UKE
IIPI'B To ke, HO ¢ THOKO# KUIIOM 660 1 1-6
C pe3uHOBOI U30JIALIUEH B 000JI0UKE U3
IIPB[ MOJIMBUHUIXJIOPUIHOTO TIJIACTHKATA, 380 2 1-6
JIBYX’KHJIBHBIN, CKPYYEHHBIN
IPU C pe3uHoBoi usOIALMEH, oOJramaromiei 660 1 0,75-120
3aI[UTHBIMH CBOHCTBaAMU
I[TPTHU Takue xe, kak [IPY, HO ¢ THOKOI KUI0# 660 1 0,75-120
IPH C pe3nHOBOH nsonALMeii B Heroptouel 660 1 1.5-120
PE3MHOBOM 000JI0UKE
IIPTH Takue xe, kak [IPH, HO ¢ rHOKoIi *KuI0it 660 1 1,5-120

Ilpumeuanue. CtanmapTHbld psan cedennit mposoaos: 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 MMZ. Jns kaxaol Mapku MPOBOJOB
— TOJBKO IS

. 2
yCTaHOBJIEHa omnpenesneHHas mkana cedenuit. Ceuenusa 0,35; 0,5 u 0,75 mm
MEIHBIX KU
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Tabmura 2.3

Yka3zanusi o BbIOOPY ¥ NPUMEHEHHUIO POBOOB M KadeJieil 115l CHJIOBBIX H OCBETHTEJbHBIX ceTei [8]

XapaKTepI/ICTI/IKa HOMCIHGHI/Iﬁ " 30H 110 YCJIOBUSM CPEAbL

=
§ >§ ’E [ToxapoonacHble B3phIBoonacHbIe %
2, Cnoco0 § = ° z
=5 HPOKIIAJKK Mapxka SOx 3 ) = S| 3 g 5
) IIPOBOJIOB U HPOBONIOB | &% 2 & ®° 5% | & < | — o
2 xabeneii Kabeneii 5% S0 3|8 |88 3 2| 2|33 Sle =) 2 e
E 50| & SIE°| & SRl || d|d|a| gD g
: : S |2 :
m ~ > S
1 2 3 4 5 6 7 8 9 |10 |11 |12 |13 |14 |15|16 | 17|18 | 19| 20| 21
Henocpencrsenno |AIIPH, ITPH + + +
° no nosepxHoctu  |AIIB, IIB1 + + + + +
= creH, nortonkoB u  |AITPU, ITPU + + +
2 Ha CTpYyHax, AIIIIB, IIIIB + + + +
; E JIeHTax, noigocax  |AIIP®O, [TP® + + + + + + +
= £ |llo mosepxnocru |ATIIIB, IITB + |+ |+ +
S g cTeH, motonkos,  |AIIPH, ITPU + |+
g Z |mokpeITEIX Cyxoit  |AIIB, IIB1 + |+ |+
S ; WJIA MOKPOU TP, ITPB +
é 2 |IWTyKaTypkoul Ha
o 5 |pONHKAaX M KIHIAX
= 2 [Hawsomstopax  |AIIPW,IIPU | + | + |+ |+
£ 5 ATIB, TIB1 + |+ + |+ |+ ]+ ]+
& |Hanotkax us ATIB, TIB1 O+ |+ |+ PRI RN R B T R e +
S  |xopobax ¢ ATIPH,TIPH | + | + | + | + e N R +
OTKPBIBAEMBIMU AIIPO, TTPO + |+ |+ |+
KPBILIKaMH
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poioKeHue tad. 2.3

=

2

3

10

11

12

13

14

15

16

17

18

19

20

21

OTKpBITaSI 10 HCCropacMbIM U TPYAHO CropacMbIM OCHOBAHUAM

B snextpo-
TEXHUYECKUX
IUTMHTYCAX

AIIB, [IB1
ATITIBC,
TIBC
AITPU, TIPU
AIIPH, TIPH

+ + + +

B BUHMIIIIACTOBBIX

TpyOax

AIIB, [IB1
ATITIBC,
TIBC
AITPH, TIPH
ATIPTO,
[IPTO

+ +

+

B cranpHBIX
TpyOax S

ATIPTO,
[IPTO
AIIB, TIB1
ATITIBC,
TIIBC
AITPH, TIPH

+ + + +

+ + + +

+ + + +

+ + + +

Ha tpocax

ABTB,
ABTBY, APT,
ATIB

ABTY

ABT

AITPH, TIPH

+ +
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poioKeHue Tad. 2.3

1 2 3 4 516 |7 9 |10 11|12 13|14 | 15|16 (17|18 | 19| 20| 21
Henocpencreenno |AITP®, [TPD + + + +
no noBepxHoctu  |[AIIPH, TIPH + + + + +
crel, moroakoB u  [AIIIIP, IITTP +8 | 48
Ha CTpyHax, JICHTax
s M Dmonocax
E C noaxnazkoii oz |AIIB, I1B1 + |+ |+ |+ +
£ |npoBoja Hecropa- AIIIIB, I1I1B + + + +
&  |embix Marepuanos |AIIPU, IIPU + + +
£ |Ha pomuxax u AIDPILIIPH [+ [+ [ [
2 |KIALax AIIB, IIB1 + + | + +
. [P/, TIPB]] | +2
g Ha usonaropax ATIPU, TIPU + | + +
2 AIIB, TIB1 + [+ |+ |+ +
§ Ha noTkax u B AIIB, TIBI, + |+ ]+ | + +3 ] + +3
2  |xopobax ¢ AITPH, [TPH
E  |OTKPBIBAIOIIMUMUCA
% KPBIIIKAMH
3 [B crambabix ATIPTO, + |+ |+ |+ + |+ [+ ]+ + ]+ +
% TpyGax ° [IPTO + |+ |+ |+ + |+ |+ |+ ]+ |+
5 ATIIB, TIB1 + |+ |+ + | +
= AIITBC, + + | + | + + |+ |+ |+ | + |+ +
2 ITTBC
2 AITPH, ITPH
£ |Ha tpocax ABTB,AIIB, | + | + | + | + + | +
© TIB1, AITPH,
ITPH
ABTBY + |+ |+ |+ + | + +
ABT + |+ |+ |+ + | +
ABTY +
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poioKeHue tad. 2.3

1 2 3 4 5 6 9 10|11 |12 |13 |14 |15|16 |17 |18 |19 | 20| 21
Henocpencreenno |AIIB, [1BI1, + + + +
B BuHHIIIACTOBRIX |AIIPTO,
TpyOax 1o I[IPTO + |+ | + +
MMOBEPXHOCTAM AIITIBC, + + +
creH u notonkos  |[ITIBC
AITPH, ITPH
= B nonustunenossix|AllIB, [1B1 + + + +
% TpyOax, AIIIIBC, + + +
s S [3AMOHOJIMYEHHDIX B [IIBC + + +
g & |0opo3nax u T.I., B |ATIPH, ITPH +
S é criomHoM ciioe  |AITPTO,
= % |HecropaembIx ITIPTO
£ Q' |marepuamnos’’
: S |B cragbHBIX ATIPTO, + |+ | + + [+ P A4+ + | + | + +
z S [pybax mrayxux  |[IPTO + |+ |+ o A U A I B A
§ = |CTalbHBIX kopobax |AIIB, I[1B1 + + | +
§ 2 [menocpencreenno (AINMBC, + |+ |t S T T A N B
S & IIBC
@ § ATIPH, TIPH
= £ |B kananax AIIIBC, + |+ | + +
é HECrOpaeMbIX IIBC + + | + +
é CTPOUTEIBHBIX AIIB, IIB1
© KOHCTPYKIUHI
(CTEeHOBBIX
MMaHeNeH,
NIEPETOPOJIOK,
CIUTONITHBIX
MaHene,
neperHTHﬁ)15
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npoioKeHre tao. 2.3

2

10

11

12

13

14

15

16

17

18

19

20

21

CKpBITO TI0 HECTOPAEMBIM M TPYTHOCTOPAEMbIM

KOHCTPYKIUAM U ITOBEPXHOCTAM

ITo cTrenam,
MeperopoJikam 1
HeperBITI/IHMlz B
CyXOH WJIM MOKPOH
mTyKaTypKel3,
MOBEPX
HECrOpaeMbIX ILTUT
MEPEKPBITHI MO]T
YHCTBIM I10JIOM, B
npejaenax yepaaka
WTH KPOBJIH ITOBEPX
sraxa, B
O6opo3zax
)KelIe300€TOHHBIX U
KPYITHOTIaHEJTbHBIX

I'IJ'II/IT:L2

AIIIBC,
IIBC

CKpBITO IO CrOpaeMbIM

KOHCTPYKIIHSIM

B BUHHMIIIIACTOBBIX
TpyOax c
HOJKIAaAKOH IO
TpyOBI
HECTOPAEMBbIX
MaTepI/IaJ'IOBlo c
MOCIEAYIOLIUM
331%1Ty1<aTypHBaHHe
M

AIIB, [1B1,
ATIPTO,
[IPTO
ATITIBC,
TIIBC
AITPH, TIPH




OKOHYaHue Tadi. 2.3

1 2 3 4 5 6 | 7 9110|1112 |13 |14 |15|16 |17 |18 | 19| 20| 21
B cranpabIx AIIPTO, + + + + + + + + + + +
TpyOax u rmy6okux [[IPTO + |+ | + | + + |+ |+ |+ |+ |+ +

= cranbHbIX Kopobax |AIIB, I[1B1 + |+ |+ +
= HernocpencrteenHo |AIINBC, + + + + + + + + +
L =
g & [IIBC
g ; AIIPH, ITPH
g £ o crenawm, ATITIBC, + [+ ]+ +
2 E |meperopomkam B |IIIIBC
a . (:yxoi/'l17 WU
5 M01<p017118
MITYKaTypKe
Henocpencrsenno |[ABBI, BBI, + + + + + + + + + + + + + + +
= no noepxHoctsiM |ABPT', BPT'
2 E cTeH ¥ moTonkos, |AHPT, HPT + |+ P R I U I + |+ P
E £ |Ha JIOTKax U B
S & |kopobax ¢
g E OTKPBITBAOLIN-
g £ [MHCA KphIIKaMH
=
S S |Ha tpocax ABBI, BBI, + |+ |+ |+ + o+ [+ |+ |+ |+ + |+ + |+ +
2 g ABPT, BPT
gg AHPT', HPT" + + + + + + + + + + + + +
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loscnenus k maon. 2.3
' Ha pOJIMKaX ISl ChIPBIX MECT.
2 B 5KHJIBIX M OOIICCTBEHHBIX 3JAHUSX MIPU PEKOHCTPYKIIUH.
3 TonbKo B KOpo0ax ¢ OTKPhIBAEMbIMHU KPBIILIKAMHU.
* Tonsko [IPTO.
> Tombko [1B1.
*TIPTO B Tex Cllydasix, Korja TpedyeTcsl IpUMEHEHUE MPOBOJIOB C MEHBIMHU KHUJIAMHU.
"TIBI B Tex CIIydasix, Korja TpedyeTcsi puMEHEHUE MPOBOJIOB C METHBIMU KHUJIAMHU.
8 BryTpu 31aH1I B CEIBCKON MECTHOCTH.
’ 3anperiaercss MPUMEHEHUE CTalIbHBIX TPYO U CTAIbHBIX TIYyXHX KOPOOOB C TOJIIMHON CTEHKHM 2 MM M MEHEE B CBIPBIX M 0CO00 CBIPBIX
MOMEIICHUSIX U B HAPYKHBIX YCTAHOBKAX.
10 C noxkianHoOit 1MCTOBOrO acGecTa TONMMHOI HE MEHEe 3 MM, BBICTYIAIOLIETO B 00€ CTOPOHBI OT MPOBOJIA MK TPYObI Ha 10 MM.
' B crumomsoM crioe MITyKaTypKH, aJ1e0acTpoBOro, IEMEHTHOTO PacTBOpa WK acbecTta TOMMIMHON He MeHee 10 Mm.
2B 3allTYKaTypuBaeMoil 00po3Jie, B CIUIOIIHOM CJIOo€ aiedacTpoBOrO HameTa TOJIIMHOM HE MeHee 5 MM WM MHOJ CJIOEM JIMCTOBOro acOecra
TOJIILIMHOMN HE MeHee 3 MM.
" Tox croem MOKpPOMH IITYKAaTyPKHU TOJIIUHON HE MEHEE 5 MM.
Y Mo cioeM neMeHTHOTO MM anebacTpoBOro HamMeTa TOJIIMHON He MeHee 10 MM.
> To ke MyTeM 3aKJIaJK1 (3aMOHOJIMYMBAHNS) TIPOBOJIOB B HECTOPAEMbI€ KOHCTPYKIIMU TP UX U3TOTOBICHUHU.
16 3amrykarypuBaHue TPYObl OCYIIECTBIISIETCS CIUIONTHBIM CJIOEM IITYKaTypKH WK ajebacTtpa ToauuHoi He MmeHee 10 mwm.
' B crnmommoM croe anebacTpoBoro (IIEMEHTHOI0) HaMeTa TONIMIMHON He MeHee 10 MM WM MEXAy JABYMSI CIOSIMH JIMCTOBOro acbecra
TOJILIUHON HE MEHEE 3 MM.
8 [ox cioem MOKpPOH MITYKATYPKH C TOIKIAJAKON MO TMPOBOJ CIIOSI JINCTOBOTO acOecTa TOJIIIUHON HE MeHee 3 MM WJTH TI0 HaMeTy MITYKaTypKu
TOJMIIMHON He MeHee 10 MM, BBICTYHAIOIIMX C KaX0il CTOPOHBI MTPOBOJA HE MeHee ueM Ha 10 Mm.
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Tabmuma 2.4.
MuHUMAaJIBHO I0MyCTHMbIE CeUeHNs MPOBOAOB U Kadeeii B
3JIEKTPONMPOBOAKAX MO YCJIOBHI) MEXaHUYECKOH MPOYHOCTH

MunumanbHOE
[IpoBona u kabenu cedeHUe, MM
Menn AmoMuHUA
[IrypH! B 00111€# 000JI0YKE U MMPOBOJIA ITAHTOBBIC IS 075 o
MPUCOEAMHEHHUS TEPEHOCHBIX OBITOBBIX AIEKTPONPUEMHUKOB ’
[TpoBozaa 1 kabenu NUIAHTOBbBIE AJISl IPUCOEAUHEHUS
MEPEHOCHBIX JIEKTPOIPHEMHHUKOB B IIPOMBIIIICHHBIX 1,5 —
YCTaHOBKax
KaGenu nutaHroBble 17151 TIEPEIBUIKHBIX YJICKTPOIIPHEMHHUKOB 2,5 —
IIpoBOJ1a BHYTPUIOMOBOM CETH
- JUTSI TPYIITIOBBIX JIMHUHM CETH OCBEIEHUS TIPU OTCYTCTBUU 1 25
HITETICEIbHBIX PO3ETOK
- JI7IS TPYIIIOBBIX JIMHUN CETH OCBEIICHHUSI CO IITETICETbHBIMU 15 25
pPO3ETKaMU M MITENCEIIbHbIE JINHUH
- JUTSI BBOJIA B KBAPTHUPHI K IOTPEOUTEIISIM, PACUETHBIM 25 4
CYETUYHKAM ’
- JUTSI CTOSIKOB B JKHJIBIX 3JQHFSIX JJIsI TUTAHWS KBAPTHUP 4 6
W3onupoBaHHBIC IPOBO/IA U KaOEIIX IIPH MPOKIIAIKE BO
B3PBIBOONACHBIX MOMEIICHUSIX B CTAILHBIX TPyOax
- OCBETHUTEJIbHBIE CETH 15 2,5
- CUJIOBBIE CETHU 2,5 4
Tabnuua 2.5.
Oobs1acTh NPMMEHEHHS CTAJBHBIX TPYO AJISA 3JIEKTPOYCTAHOBOK
Haumenosanwue Tpyo OO6nacTh MpUMeHEeHUs
1 2

TpyOsI cranbHBIC a) BO B3PBIBOOMACHBIX 30HAX;
BOJIOra30MPOBO/IHBIE 0) B MOXKapoOTaCHBIX 30HaX (Ha y4yacTKax BbIXOJa TPYO U3
(0GBIKHOBEHHbIE I JIerkue) | 1mona, hyHIaMeHToB H T.11.)"
TpyObI cTanbHBIC U a) B MO’KAPOOIACHBIX 30HAX BCEX KIIACCOB IPHU CKPBITOM
ANEKTPOCBAPHBIE npoKIanKe’;
MIPSMOIIIOBHBIC 0) B ICTCKUX SCIISIX U CaJIaX, B 03JOPOBUTEIILHBIX JIATEPSIX;

3JIaHUI;

B) Ha YepJlakax MPOMBILIUICHHbIX, TPAXKIaHCKUX U KUJIBIX

l") B XKUBOTHOBOJYCCKUX ITOMCIICHUAX

1) B TIpeJieax CIeHbI (3CTpajIbl, MaHEkKa), B
KUHOMPOEKTOPHOU, IEPEMOTOYHOM, 3pUTENIbHBIX 3a1aX
TeaTpOB, KIIYOHBIX YUPEKACHUI, CHOPTUBHBIX YUPEKICHUIA;
€) B CIIATbHBIX OOJILHUYHBIX KOPITYCOB;

) B BBIYMCITUTEIBHBIX [IEHTPAX;

3) B IOMax-MHTEPHATAX JJI1 MHBAJINUJIOB U IPECTAPETIBIX;

43



OKOHYaHue tadi. 2.5

1 2
TpyOsl cTanbHbIE U 1) B CJIIOXKHBIX (pyHIaMEHTax o1 000py10BaHHKE;
AJIEKTPOCBAPHBIC K) 32 HEIIPOXOAHBIMH MTOJIBECHBIMH MTOTOJIKAMH U3 CTOPACMBIX
MPSIMOIIIOBHBIE MaTepHaNoB’;
J) B TOPSYMX IeXaX (JIMHEHHBIX, Ky3HEYHO-TIPECCOBBIX U T.II.),
TJIe POU3BOJMUTCS paboTa C TOPSYNUM METAIIIOM.

1

Tonumaa cTeHoK TpyO 10KHA OBITH HE MEHEe 2,5 MM.
2 B CBIPBIX, 0CO00 CHIPBIX MOMEIICHHSX H B HAPYKHBIX YCTAHOBKAX TOIIIMHA CTCHOK
TpyO HOKHA OBITH HE MEHEE 2 MM.

Tabmura 2.6
Pa3Mepbl noJiMMepHBIX TPYO AJIM1 3JIEKTPONPOBOIOK, MM
Hapy XHEIH 1aaMerp TomnmumHa CTEHKH JJ1s1 TPyOBI THTIA
(HOMHHAJIBHBIN ) i Il C T
1 2 3 4 5
U3 nornusmunena HuU3kou 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 53
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 nonunponunena
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
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OKOHYaHue 1adi. 2.6

1 2 3 4 | 5
Bununanacmoeguwie
10 1,0
12 1,0
16 1,2
20 15
25 15 1,9
32 1,8 2,4
40 1,8 2,0 3,0
50 1,8 2,4 3,7
63 19 3,0 47
75 1,8 2,2 3,6 5,6
90 1,8 2,7 4,3 6,7
I'oppuposanuvie uz norusmuiena HU3K020 0A8IeHUS

16

20

25

32

40

Ilpumeuanue. JI — nerkuii, CJI — cpennenerkuii, C — cpeauuii; T — TsKeNbIi TUIL.

Ta0muna 2.7

TpyOsI cTasibHBIE BOJOTa301IPOBOAHbBIE
JJIS1 POKJIAJIKY MMPOBO/JIOB M KadeJeil

Ycnosnelii npoxon | HapyxHblil nuamerp ToJmuHa CTEHKH, MM
Dy, MM Dy, MM Jlerkue OOBIKHOBEHHEBIE
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 3,9 4,0
90 101,3 3,5 4,0
100 114,0 4,0 4,5

Ipumeuanue. Cioco0® coerHEeHHs TPYO: JETKUX — HA HAKaTHOM pe3b0e MM MaH)KeTamH,
OOBIKHOBEHHBIX — TP TOJIIIMHE CTEHKHU OT 2,8 10 3,5 MM Ha HaKaTHOW pe3h0e WIIM MaHXETaMH,
npu ToauHe cteHku 4,0 u 4,5 MM — TOJIBKO MaHKETaMHu.

Huamerp T1pyO BBIOMpAOT B 3aBUCHUMOCTM OT UHKCIAa M JAHAMETpa
MPOKJIAJIIBAEMBIX B HHUX IPOBOJOB, a TAaKXE€ KOJMYECTBAa HM3rMOOB TpPyObl Ha
Tpacce MEXIy NPOTSHKHBIMU WM OTBETBUTEIbHBIMU KOpoOKkamMu. Bhauane
onpenensiercs rpynna cioxuHoctd (I, 1l wnu 11l) npoknagku B 3aBUCMMOCTH OT
JUIMHBI y4acTKa TPYOHOH Tpacchl, 4KcClia M YIJIOB M3rMOOB ydacTka (Ta0:m.2.8).
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3arem 1o Homorpamme (puc.2.2) onpenensieTcs BHyTpeHHH quamerp Tpyost D B
3aBUCHMOCTH OT 4YHCJa TPOBOAOB N, WX HApPYXKHOTO auameTpa 0 ©u Tpymmbl
CJIIOKHOCTH TPOKJIAAKUA JJIEKTPONPOBOAKHM. /[l ompenencHuss BHYTPEHHETO
auaMeTrpa TpyObl NpU MpPOKJIAAKEe B HEH NPOBOJAHUKOB OJHOIO JUaMeETpa
COCIMHSIOT MPAMOM JIMHUEN OTMETKHM Ha IIKajaX, COOTBETCTBYIOIIHNE TUAMETPY U
YUCILy IPOKJIAABIBAEMBIX IIPOBOJHMKOB [UIS 33JaHHOW TPYNIBI CIOXHOCTH
npoknanku. llepecedeHne npsAMOM CO CpEIHEH MIKAJIOW COOTBETCTBYET
TpeOyeMOMy BHYTpPEHHEMY JAuameTrpy TpyoOsl (puc.2.2). AHaloruyHbie
HOMOIpaMMbl MUMEIOTCS W I Ciay4as NPOKIAJKHM B OJHOM TpyOe HECKOJIbKHX
IIPOBOJIOB Pa3HBIX JUAMETPOB.

4
3

I
IT1
Bsyrpersigt guaneTp  UHMCIO IIpOE OF OF
Ty EEI (D, pd) E Tiybe (1)

H Kabemes (d, nod)

dhmdh 9ab
0 330
25525
203
15915915
150 'l
= 50340
. Cy
1091010 = P
9 oo 2o E% 10 g -
g Jan £l 20
6§56 g5 2 ENEL
IR o 0
535 35 T 0 a
£ = 5
4 34 g x 5
[ I I d& 42 1,
HHareTpEI IPOE 0T OF 0 —12 1 3,
1!
F I

Puc. 2.2. Homorpamma a1 BeI6opa nuamerpa Tpyo
JUTSI IPOKJIAJIKK TpexX U 0oJiee MpoBOAOB U Kabemnei
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Tabmuna 2.8
I'pynna c10KHOCTH MPOKJIATKHA MPOBOIOB IS Y9aCTKOB TPYOHBIX
MPOBO/JIOK B 3aBHCHMOCTH OT HX KOH(PUTYpPAIIUM U JJIHHBI

MakcumanbHas 1JIMHA
Kondurypanus yyacTkoB TpyOHBIX IPOBOIOK IPU TpyOONIPOBOIOB, M, JJISl TPYIITT
Pa3IMYHBIX COYETAHUSIX YTIIOB MOBOPOTA CJIO)KHOCTH

I ] 11

ITpsimMoit yuacTox 100 75 50
IToBOpOTHI:

1x90° umm 2x(120°; 135°) 75 50 30
2x90° mm 3x(120°; 135°), uaum 1x90°+2x(120°; 135°) 50 30 20
3x%90° um 4x(120°; 135°), mu 1x90°+3x (120°;
135°), mu 2x90°+2x(120°; 135°), wiu 40 25 15
1x90°+4x(120°; 135°)
4x90° mmu 5x(120°; 135°), uam 2x90°+3x (120°; 30 20 10
135°), mam 3x90°+2x(120°; 135°)

Ipumeuanue. Ilpu GonpIIeM KOIUYECTBE MTOBOPOTOB TPYOHBIX Tpacc WK OOJbIIIEH
U3 JITTUHE TPACCHI PA3ACISIOT HA YaCTHU MPOTSHKHBIMA KOpOOamHu.

Jns mpoknaakd B TpyOax IO YCIOBUSM MPOTSHKKH HE PEKOMEHIYETCS
MIPUMEHATH TPOBOJHUKU ceueHHEM Bhile 120 MM,

[Ipu mpokmaake HECKOJbKUX KaOeneil u 0oJiee 4EThIpEeX MPOBOJIOB B OJIHOM
TpyOe, JIOTKE, KOpoOe BBIOOp CEYeHHs] MPOBOJHUKOB IO YCJIOBHSM Harpena
JUTUTEILHBIM TOKOM TMPOBOJSAT C YYETOM IMONPAaBOYHOIro KoddduiueHta Ha
ycnoBus NpoKnaaku Ko, [Ipr HOpManbHBIX yCIOBHAX (OIMH KaOelb, IPOKIaIKa
Ha OTKPHITOM BO3ayXe) Ko =1, B OCTamBHBIX ClIydasx OINpEIENAeTCs II0
tabimuaMm ITYD.

2.3. KabenbHbie nuHuUu

OCHOBHBIMHM DJIEMEHTAMHU CHUJIOBBIX KaOeliel SBIJISIIOTCS: TOKOMPOBOJISIINE
YKUJTbI, U30JISIITUS, 0O0JOUYKHU U 3alIUTHBIE TOKPOBBI. KpoMe OCHOBHBIX AJIEMEHTOB
B KOHCTPYKIIUIO KaOessi MOTYT BXOAUTh KPaHbI, KWJIbl 3aIIUTHOTO 3a3eMJICHUS U
3anoyiHuTeNu (puc.2.3).

CwiioBble KaOenu paziMyaroT: MO POay MeTajla TOKOMPOBOMSIIMX KWJI-
KabeJi ¢ aATFOMUHUEBBIMUA U MEHBIMU JKUJIAMH; TI0 POJIy MaTE€pUaIoB, KOTOPhIMU
U30JUPYIOTCS TOKOBEAYIIUE XKUJIbl — Kabemu ¢ OyMaKHOM, C IJIaCTMAacCOBOW U
PE3MHOBON M3OJISIIIUEH; MO POy 3allUThl M30JAIMUA KU Kabened OT BIUSHUS
BHEIIHEH cpenbl — Kabeln B METAUIMYCCKOM, IUIACTMACCOBOM M PE3MHOBOM
o0oyiouke; TO Crmoco0y 3amuThl  OT MEXaHWYECKUX TIOBPEXKIACHUN —
OpOHUPOBAHHBIC U HEOPOHUPOBAHHBIC; MO KOJUYECTBY KU — OJTHO-, IBYX-, TPEX-
Y YeTBIPEXKUJIbHBIE.
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a — IBYXJKUJIbHBIC Kabenu ¢ KpYTJIbIMU U CCTMCHTHBIMU JKUJIAMU

Puc. 2.3. CeueHust CHIIOBBIX KaO€EJIeH:

6 — TPEXKUJIbHBIC KAOCIIH ¢ MOSICHON M30JISIIIUEH M OTASIBbHBIMH 000JI0OYKAMU;

8 — YETBIPEXKUIIbHBIE Ka0elln C HyJIEBOW KHUIIOW KPYTJIOW, CEKTOPHOM M TPEyroJbHON (OPMBI;
1 — TokompoBoAsIIAs KWIa; 2 — HyJIeBas JKUIa; 3 — U3OJAIUS KWIbI; 4 — 9KpaH Ha TOKOIIPOBOISINECH
KUIE; 5 — MOACHAs M30ISIIus; 6 — 3alOHUTENb; 7 — dKpaH Ha W30JIIHUH KWIBL;, § — 000J0uKa; 9 —
Oponenokpos; 10 — HapyKHBII 3aIMUTHBIA TTOKPOB
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Tpex>kuiibHbIE KaOeIM HMMEIOT TOJBKO OCHOBHBIE >KWIIBI (711 Tepeadyu
AIEKTPUUYECKON SHEPrUM), a YETHIPEXKUIBHBIE — TPU OCHOBHBIE U OJIHY HYJIEBYIO.
JIns xkaxaod Mapku KaOesedl yCTaHOBJIEHA OMNpeNeNieHHAas IKajda cedeHui [6].
HyneBas xuna, kak mpaBWIO, UMEET CEUYEHUE, YMEHBIIEHHOE IO CPABHEHHIO C
OCHOBHBIMH *ujiamu (1a0:1.2.9).
Tunopasmepsl cuioBbIX KaOeneil HampsbkeHueM a0 10 kB mpuBeneHsl B
tabsuie 2.10.

Tabmura 2.9

CoOTHOLIEHHNE CeYeHHii, MM°, OCHOBHBIX H 323eMISIIOL{HX (HyJ1eBBbIX) KM

CeueHne OCHOBHOM CeueHme 5KIIIbI 3aIIHTHOTO 3a3eMIICHHUSI, MM*, JUTsl Kabeneit
TOKOIIPOBOASALLEN C IUIACTMACCOBOU C PE3UHOBOM ¢ OyMaxcHOM
JKUJIBI, MM HU30JISIIUEN HU30JISIIENH MPONUTAHHOMN M30JSIIHUEH
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 xabeneid ¢ pE3MHOBON H3ONSIMENH C aTIOMUHUEBHIMH OCHOBHBIMH
2 2
YKUJIAMHU CEYCHHEM 2,5 MM* CEUCHHE JKUJIBI 3aIIUTHOTO 3a3€MJICHUS IOJDKHO OBITH 2,5 MM".



Tadmuma 2.10

Tunopasmepsnl CHII0BbIX Kaleseil HanpsizkeHueM 10 10 kB

Mapka

Yucio
KA

2
Cedenue xuj, MM*, IpU HaNpsbKeHuu, kKB

0,66

1

3

6

10

1

2

3

4

5

8

7

Kabenu c 6ymascnou np

ONUMAHHOU U30TAYUEU

AAT, ACT, CI', AAlll, AAllln

1

10-800

10-625

AAbnl’, AAbn, AAB2n,
AAB2I1IB, ACB, Cb, ACbn, Chax,
ACB2n, Cb2a, ACbh, CEH,
ACbnn, Cbau, ACBI', CbI

10-800

10-625

AAIIn, AAII2a, AAIIal", ACII,
CII, ACIIn, ClIln, ACII2n, CII2n,
ACIma, ClILma, ACIIT, CIIT,
AAIInllIB

50-800

35-625

AAIlIBs-B, AAII2alllB-B,
AABbn-B, ACB-B, Cb-B, ACbi-B,
Cbn-B, Cbua-B, ACbnn-B,
ACB21-B, ACbu-B, Cb21-B

10-500

10-500

ACBI-B, CE[-B

10-625

ACB2nl-B, CB2nl-B, AAIInl-B,
ACII-B, CII-B, ACII1-B, CIIn-B,
ACII21-B, ACII2in-B, ACILmu-B,
ClIns-B, ACIII-B, CIII'-B,
AAIIn-B, CII21-B

240-
625

ACII2aT-B, CT124T-B

AAbn, AAbn-B, ACb, Cb, ACb-B,
Cb-B, ACbun, Cba, ACba-B,
Cbn-B, ACII2n, CI1251, ACIIn,
CKn, ACKxn

240-
800

ACT, CI', ACB, Cb, ACbx, CBJI,
ACB2n, Cb21, ACbH, CbH,
ACbnn, Cban, ACBI', CbI

6-150

ACII, CII, ACIIn, CIln, ACI12x,
CI2a, ACIIT, CIII

25-150

ACB-B, Cb-B, ACbxn-B, Cbn-B,
ACbn-B, Cbu-B, ACbnH-B,
Cban-B, CbI'-B, ACB21-B,
Cb2n-B, ACBI'-B

6-120

ACII-B, CII-B, ACIL1-B, CIIa-B,
ACIII'-B, CIII'-B, ACII21-B,
CII21-B

25-120

AAT, AAllIs, AAIlIn, AAbn,
AAB2nllIB, AAB2nllIn, AAbnl,
ACIlIB, AAB2n1, ACbn, Chm,
ACBI', CBI', ACB2n, CB2x,
ACB2nllIs, Ch2nllls, ACB2nI,
Cbh2nal’, CT', ACT, ACB, Cb, ACbn,
Cbn, ACbs, Cbu

6-240

6-240

10-240

16-240
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npoaospkenue tadm. 2.10

CIIlIs

25-240

16-240

16-240

CllIs, CbllIs, AAII2mm, AAIINI,
AAII2nllIBs, AAII2nI", ACIIn,
ACII, CI1, CILn, ACII2m, CII2x7,
ACIInn, CIlma, ACIIT, ACII2nl,
CIII', ACKn, CKn, CIT2nI"

25-240

25-240

16-240

16-240

AAIlIB-B, AAII2xalllB-B,
AABbn-B, AAB21-B, ACh-B,
Cb-B, ACbn-B, Cba-U, AAT'-B,
ACbuu-B, Cbnn-B, ACBI'-B,
CBbI'-B, Cb2n-B, AAIlIn-B,
ACB21-U, Cba-B, ACbs-B

6-120

6-120

16-120

AABB, AABBI'

10-240

16-240

AAIlIs-B, AABAT-B, ACBI-B,
CBI-B

185-240

AAILn-B, AAIIAl-B, ACII-B,
CII-B, ACIIn-B, CIIn-B, CIlnu-B,
ACIImu-B, ACII2n-B, CI121-B

25-150

25-150

16-120

ACIIT-B, CIIT-B, ACTI2T-B,
CI2aT-B

185-240

AAT, AAllIn, AAILIs, AAbnl,
AAIR2nllIB, AAba, AAB21, ACT,
CI', ACB, ACba, Cba, ACbH, CBH,
ACbmu, Cbma, ACBI', CBI', ACB21,
Cb2n, ACIlIs, CllIs, CBIlIs,
ACBI'-B, CbI'-B

10-185

AATIln. AAII2n, AAIInl', ACII, CI1,
ACIIn, CIllIs, CITn, ACITms,
CIlmn, ACIIT, CIIT, ACII2n

16-185

AAIlIs, AAIT2nllIs-B, AAbi-B,
AAB21-B, ACbu-B, ACbnu-B,
Cbu-B, ACB21-B, Cb21-B, ACB-B,
Cb-B, ACbn-B, Cbn-B

10-120

ACKz, CKn

25-185

AABAT-B, AATIN-B, AATInT-B,
CII-B, ACTI-B, ACTIu-B, CITnu-B,
ACIIT-B, CIIT-B, ACIT21-B,
CIT2n1-B, ACIIn-B, CITu-B

16-120
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npogonkenue tabdiu. 2.10

1 | 2 | 3] 4 | 5 | 8 [ 7
Kabenu ¢ bymasicnoil uzonayueti, nponumaHHo HeCMmeKaowum coCmasom
LHHAAB, IIAAB21, IIAABIIIB,
HAABIII, HAAITL, LHAAIT21,
HAABAl, HAABba, HAAILL,
HAAITms, [HAAIINIIs,
LHAACIIIIB, IICbH, [TAAIIIS,
HACB, ICb, HACBI', LICHI',
ITACBx, LACBIIIs, IICIs, 3 - - - 25-185 | 25-185
HACUIs, LICIIIs, I1CBIlIs,
HACII, HACBn, LICba, LHACIIT,
LICII, ICIIT, HCIIa, HACI I,
HCITn, HACK, LHCKi, ITAABBL,
HACII=
Kabenu ¢ nnacmmaccosoii uzonsiyueil
1,2,3 | 1,5- | 1,5-240 - - —
BBI, IIBI', I1cBI', I1sBI', BBI-XJI 4 50 | 1.5-185 B B B
ABBI', AIIBI, AllcBI', AlIBBI, 1,2,3 | 2,5- | 2,5-240 - - —
ABBI™-XJI 4 50 | 2,5-185 — — —
ABB6L1IB, BB6111s, AITB6LLB, é 450 | 6-240 6_; 20 - —
AllcBolllB, I1cb6I1Is, AITBBOIIIB
4 6-185 -

ABAIlIBs, BAIlIB, AIIBAILIB, 3 4-50 6-240 | 6-240 | 10-240 B
ITBAIlIB 4 6-185 | 6-185 -
ABBI', BBI', AIIBT, IIBI", AllcBr,
ITcBI', AITsBT, I18BI', ABBOIIIB,
BB6I1Is, AITBOIIIB, ITEOILIB, 3 - - - 10-240 —
Allcbo6llIB, I1cbOllIB, AIIBBOIIIB,
[1sbOILIB
BBI, I1BI, I1cBI', I1sBI', BBI™-XJI, 5 B 15-25 B B B
AIIBT, AIlcBI, AIIsBI', ABBI' 2,5-35

Kabenu cunoewvie ons 63Pbl6OONACHBIX U XUMUHYECKU

aKmMueHvlx cped

2,5-
2 50
ABBB 34 |25 | ° - - -
120
2 1,5-
BEB 3.4 50 — — — —
1,5-95
Kabenu cunosvie 2ubkue
KIIBI'-XJI, KIIIBI'B-XJI 3 — — — 10-150 —
2,5-
1 120
KPIIT, KPIITH, KPIIT-XJI 93 075 — - - —
120
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okoHuyauue tad. 2.10

1 2 3 4 5 8 7
0,75-
KPIIT", KPIIT™-XJI 2u3l 20 — — — —
KPIITTH 3 1,5-10 — — — —
KPIIC, KPITC-XJI 3 2,5-10 — — — —
KPIICH, KPIICH-XJI 3 2,5-50 — — — —
95-
KPILIK, KPIIK-XJI 3 150 — — — —
KIIBI-XJI, KHIBI'-XJI 3 — — — 6-50 —
Kabenu ¢ pezunosoii uzonayueil
CPT 1 1-240 — 1,5-500 | 2,5-500 | 240400
2u3 |1-185 — — — —
Mapxa Uncno | CedeHue XKW1, MM°, IPU HANIPSDKEHHH, KB
KU 0,66 1 3 6 10
1 |yool — | 4500 | 4-500 | 240400
ACPI' 2 — — — —
3 2,5 B B B B
240
BPI', BPTT', HPT', BPI™-XJI 1-3 1-240 — — — —
ABPI', AHPT', ABPTI' 1 4-300 — — — —
2,5
ABPI'-XJI 2u3l 300 — — — —
240,
CPBb2al’, ACPB2nl" 1 — — 400, 500 — —
95,240,
CPBI', ACPBI 1 — — — 400,500 —
CPb, CPBI', BPbH, BPb, BPHI', 213 2,5 B 3 3 B
HPB, HPBI', BPTh, BPTEI', BPThu 185
ACPB, ACPBI', ABPb, ABPbH 2 4-240 — — — —
ABPBI', AHPG, AHPBI', ABPTB, 3 2,5 B B B B
ABPTBI', ABPThbu 240

Ipumeyanue. CrangapTHbIi pan ceueHuit kadeneit: 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>.
Jlst kaXxaol MapKku YCTaHOBJICHA ompenenieHHas mkaia cedenuid. Ceuenus 0,35; 0,5 u 0,75 Mm% —
TOJBKO JIISI MEHBIX JKHIL.



Kaxnmas koHCTpyKIUs KaOenel mMmeeT cBoe o0O3HaueHue W Mapky. Mapka

Ka0elsl COCTaBIIACTCS M3 HadajdbHBIX OYKB CJIOB, OIMHUCHIBAIOIIMX KOHCTPYKITHIO
kabesns (Tadm.2.11).

Tabmuma 2.11

BykBeHHbIe 0003HAYeHUSI MAPOK KaldeseH

MecTto HanucaHus
CumMBoII 3HayeHue
B 0003HAYCHUH MApKH
A Bnepeau 0603HaueHus Marepuain Kui — amxOMUHUI
He nmeet
— Marepuain xui1 — MeJib
CHUMBOJIA
Bnepenu o6o3HaueHus (s
Kabelel ¢ aITOMUHUEBBIMUA .«
A O0o0J104Ka — ATIOMAHUN
JKHJIaMH [IOCJIE CHMBOJIA
MaTepuasa Kui)

C To xe 0O00J104Ka — CBUHELL
O0o004Ka — cTanbHas

CT To xe
ropupoBaHHas

B To xe O0601104Ka — MOJTUBUHWIXIIOPH]T
O06ono0uka — HaupuT (HEroproyas

H To xe pur ( p
pe3uHa)

I1 To xe 0O00J104Ka — MOIUITHIEH
M3omsamusg sxun — TermiocTonkas

P B cepenune o603HaueHMS
pe3uHa
W3omsamms xui —

B To xe 1
TTOJTMBUHUITXJIOPH]T

II To xe M3onamnms skuil — NoaIud>THIIEH
N3omamms xui —

IIc To xe H o
CaM03aTyXaroUIMi NOJUITUIIEH
N3omammsg xui —

118 To xe H .
BYJIKAHU3UPOBAHHBIN MOJIMITUIICH

He nmeet To se M3onsaumst sxun — OymakHas,
CUMBOJIa HOPMAaJIbHO TPOIUTAHHAS

B B xoH1e 0003Ha4ueHus uepes W3onsmms sxun — 6ymaxHas,
neduc OeIHEeHO-TIPONUTAHHAS

W3omsmmst sxunm — OymakHas,

10 B nauane 0603HaueHus MPOINUTAHHAS HECTEKAIOIIEN
Maccoi Ha OCHOBE IIepe3rHa
3aIuUTHEINA TOKPOB — OpOHS U3

b B koHI1ie 0003HaUYeHUS . . P p
CTaJILHOM JIEHTHI
3aIuTHBIA TOKPOB — OpPOHS U3

IT B xonie o0o3naueHus MIIOCKOH CTAILHOM OIMHKOBAHHOM
MIPOBOJIOKH
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oKoH4Yauue taoi. 2.11

Mecrto HanmucaHus
CumBon 3Hauenue
B 0003HAYCHUN MapKU

3aImuTHBINA TOKPOB — OPOHS U3

K To xe KpYIJION CTJIbHOW OLIMHKOBAHHOU
IIPOBOJIOKH

r To e VYKa3bIBaeT Ha OTCYTCTBHE
JDKYTOBOM OIJIETKH NOBEPX OpOHU
XapakrepusyeT kabenu ¢

O ITepen cumBonom C OTJEJILHO OCBUHIIOBAHHBLIMU

JKAJIAMH
XapakrepusyeT kabenu ¢
OTJICIIBHO SKPAHUPOBAHHBIMHU

@) [lepen cumBosiom B SKIJIAMHU 10T
TOJMBUHMIXJIOPUIHON 000I0YKOMH
KaXKJOM KU

VKa3bIBaeT Ha HAJIMYKE [IJIAHTa U3

1B B koHI1ie 0003HaYCHHS MTOJINBUHUIXJIOPUIHOTO
IJIaCTHKATa
VYka3bIBaeT Ha HAJIMYKE [IJIAHTA U3
In B kon1e 0003HaueHUs
NOJINITUJIEHA

VYKa3pIBaeT Ha HAIMYNE YCUIICHHOU
HOJYIIKH 110/ OpOHIO,

[Tocne OykBBI, 0003HAYAOICH THIT .
HaKJIaAbIBACMOHU ITOBCPX

OpoHHu .

AJTIOMHHUEBOM 000I0YKH IS
3aIUTHI €€ OT KOPPO3UHU
OTcyTCcTBHE NOAYIIKH

0 To xe y y y
3aIIUTHOTO MOKPOBA
VYcuenHas no Ka y 3al{dTHOIO

b To xe AyIKa y 3atil
TMOKpPOBa
Oco0060 ycuIIeHHas MOIyIIKa

271 To xe y ay y
3aIIUTHOTO MOKPOBA
Heroprounit Ha; HBIHA TTOKPOB

H To xe p Py poBYy
3aIIUTHOTO MOKPOBA
C oaHOI WM ABYyMS

-1k, -2k B koH11e 0003HaueHus, Mocie Tupe A ABYM
KOHTPOJIbHBIMU KUIIAMU
T, TC To xe B Tponmyeckom uCnOJIHEHUH

O6nacTe NpPUMEHEHHUS CWIOBBIX KaOenel 3aBUCUT OT KOHCTPYKTHBHOTO
BBITIOJTHEHHUS DJISKTPHUECKON CETH, croco0a MPOKJIaaKh KaOeneil M BO3JIeHCTBUS
Ha HUX arpecCUBHOM M B3pPbIBO- WM TOKAPOOMACHOM OKPYXAIOIIEH Cpeibl.
Mapku kabOeneil, PEKOMEHIYyEeMbIX JUIsi TPOKIAIKH B 3emiie (TpaHIIesx),
MpUBEJICHBI B Tabnutie 2.12, a 11 MPOKJIaaAKU B Bo3ayxe — B Tabsmiie 2.13. Mapku
kabenelt B 3THX TaOJMIIaX PACIOIOXKEHBI B YOBIBAIOIIEH MOCIEAOBATEIIBHOCTH,
Ha4yrHAas ¢ HauOoJIee MPEAMOYTUTEIbHBIX.
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Tabmuna 2.12.

Mapku kadesieil, peKOMEeH/yeMbIX ISl MPOKJIAAKH B 3emMile (TPAHIIEesIX)

C mracTMaccoBoM 1
C OyMaxHOU TTPOMTUTAaHHON PE3UHOBOM
W30JIIIAeH HA30JISIHCH U
KabGenn 0607104KOii*
O6nacTb
MIPOKJIa/IBIBACTCS B mpomecce B mporecce B nporecce
MIPUMEHCHUS
Ha Tpacce IKCIUTyaTalluu HEe | OSKCIUTyaTallid | JKCIUTyaTalluH He
MoABEpraeTCs MoABEPTaeTCs MoABEPraeTcs
PaCTSTUBAIOIINM | PACTATHBAIONINM | PACTITHBAIOIIAM
YCHIIHSIM YCHIIHSIM YCUITHSIM
Be3 6myxnarormx| AALLB, AAILIm, 1 | ABBI? AIIcBI?,
TOKOB AAB1, ACB" AAIL, ACTLC )\ R ATIRI
B zemie ABBB, AIIBB,
(TpaHmIesx) c AllcBb, ATIIIIB,
HU3KOM } C HanuuueMm 115, AALLIL, . AlIslIb, AIIBOIIB,
KOPPO3UOHHOM | OJIyKTAIOLINX 1 AATIR2n, ACIIn | AlIBbOIIB,
AAB21, ACb
aKTUBHOCTBIO |TOKOB ABBOIlIB,
ABBOIm,
ATIlcBo6IlIs
B zemie be3 Omy»xparorux AALIs, AAIl,
(tpanen) co | roxon YRAUOMIX) A Apy AAB2m, | AAILL, ACIIT | ATTAILIm, ATTAILI,
. 1; o ACB, ACB1* ABAIIIg, ATIcAIlIs,
Klz) ﬂO3I/IOHHOI>i C HanuuneMm AAIlm, AAHIBB, ABPb, AHPE,
L PPN |Gnysmaronnax | AAB21, AABs, | AATI2, ACTIn | ABABx, ATIABx
TOKOB ACEJIl, ACB2rt
AAIIIm, AAIIIE®,
AAB2n,
b B oo W, AN r
BBII’COKOﬁ 2nllIn, AABS, ABAIlIB, ATIcAllls,
O DOMORTO ACBir', ACB2ir* ABPB, AHPB,
pp C HanmuuueMm AAIlIn, AABB, ABAbB, AIIAbn
aKTUBHOCTEIO i AAIT2nllB,
Oy K TAr0ITUX ACB2ir, ACTI2
TOKOB ACB2nll1I8

1 [Ipumenenue kabeneil B CBUHIIOBOW 00O0JOYKE MOKHO OBITh B KaXXJOM KOHKPETHOM
ClIy4ae TeXHHMYECKH 000CHOBAHO B MPOEKTHOM TOKYMEHTAIUH.

2 KaGenn Ha HOMHHAIBHOE HanpsbkeHue 10 1 kB BKIIIoUnTensHo.
3 [ToaTBepk1aeTcs ONbITOM SKCILTyaTallUu.
4 JIst mpokJIa ik Ha Tpaccax 0e3 OrpaHUuYeHUs Pa3HOCTU YPOBHEH.

Ilpumeuanus. 1. Kabenu ¢ maacTMaccoBOM M30JSIIIUEH B alTFOMUHUEBON 000I0YKE HE CIIEAyeT
OPUMEHSATH JJIS IPOKJIA/IKU Ha Tpaccax ¢ HaIM4YHeM OJyXIAoLIMX TOKOB B IPYHTaX C BBICOKOM
KOPPO3UITHOM aKTUBHOCTBIO.

2. Kabenun AAILIB He cienyeT MPUMEHATh: Ha TPaccax ¢ YUCIOM MOBOPOTOB OoJiee YeThIpex
noj yriom, npesblimaromuM 30° (wim Oosee IByX MOBOPOTOB B TpyOax); Ha MPSMOJIMHEHHBIX
y4acTKax, UMEIIUX OoJjiee YeThIpex MepexoaoB B TpyOax minHHON Oonee 20 M (mim Oosee
JIBYX Tepexo0B B TpyOax jmHOM 40 M) u Oojiee YeThIpex IMEPEeXO0B uYepe3 OrHECTOWKHE
MEPErOPOJIKK MM aHAJIOTUYHbIE MPENITCTBUS (HApHUMep, CTeHbI 3[JaHHi) U3-3a 3HAYUTEIbHON
KECTKOCTH Kabelsi M HU3KOH MEXaHMYEeCKON MPOYHOCTH 3alIUTHOTO [IUIAHTA.
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Tabmuna 2.13

Mapku kadeJsiell, peKOMEHyeMbIX ISl MPOKJIAAKH B BO3yXe

C nponuTaHHOM OyMaKHOM
N30JIALHEH

C macTMaccoBOM U pe3MHOBOM
M30JIAIUEH U 000JI0YKON

IIpHu OTCYTCTBUU

IIpHu OTCYTCTBUH

O6nacThb IIpH OITaCHOCTH IIpH OIMaCHOCTH
OIIaCHOCTH OIIaCHOCTH
MMPUMCHCHUSA MECXaHUYCCKUX MCXaHHUYCCKUX
MEXaHUYCCKUX o MEXaHUYCCKUX .
o IOBPEKIACHNU B o IMMOBPCIKACHUU B
IOBPCIKACHNU B MOBPCIKACHNU B
OKCILTyaTauuun OKCILTyaTauuu
OKCILTyaTalluu QKCILTyaTallun
1 2 3 4 5

IIpoknaoka 6 nomewjenusix (MyHHeNAX), KAHALAX, KADETbHbIX NOJYIMANCAX,

waxmax, Kojalekmopax, np0u3eodcmeeHHblx NOMEeWeHUAX u dp N

CyXHX AAT, AAlllB AAbBAl’
CBIPBIX,
YaCTHIHO ABBBI',
OTaILUIMBAEMBIX ABPEBI,
IIPY HAJTM4UU AAIllB AABbal’ ABBOIl1IB,
Ccpelibl C HU3KOU ABAIlIB,
KOPPO3HOHHOM ABBI, ABPF,2 AllscboIlB,
aKTUBHOCTBIO AHPI;"I%?? BIY, AllcBBI,
! AllschbI',
CBIPBIX, AllecBI, ATIBBI®
YaCTHIHO AABT, AllcBL' AHP]SF,2
oraaon AR,
1| AABT, AIIAIL,
Cpebi Co AAllls, ACIIB ACBATY ATIBB6ILIE?
cpeaHen 1 ACB2iI,
BBICOKOM } ACE2 1118
KOPPO3MOHHOU
AKTUBHOCTBIO
ABBBI,
boKmana B ABBI', ABPT, i‘g}]?g&l;’
H(I))ma OgHaCHBIX AAT, AAIllB AABBL, AABAT, AlICBI, AllBcBbI ,
P ’ ACBal* | AllscBI, AHPT, :
30Hax 1 ABPBI,
ACPT’ ACPBEI™
AllcbolllB
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OKOHYaHue 1adi. 2.13

1 2 3 4 5
Hpomadka 60 63pb1600naCHblx 30HAX KJlAaccoes.
3 3 BEB, BE6I1I,
B-1, B-la CBI, CBllIs - 113{];?3’ ](3:}1;?3’ BBB6I, BBBI,
’ HPBI, CPBI*
AABl, ACBI'Y, ABBI, ABPT, ABEB,
B-Ir, B-II AAII - ALIPT ABBOGIlIB,
B ABBB6I
) ABBBT,
AAT, ACT?, 1 | ABBI, ABPT, ABPET,
B-I0, B-Ila ACIIE, AAILTs | AAPT ACBI | ypr” Acpri AHPET,
ACPBI?
Ilpoknaoka na scmaxaoax:
ABBBT,
ABBB6T,
] AABT, AABgL, ABPET,
:’éﬁ;’iom AAIIIB AAB2ullIs, _ AHPET,
ACBart AIIcBBT,
AllscbI',
ABAIIIB
CIICLMAJIBHBIX AAILs, AA4]5J11", ABBI', ABPT, ABBBI,
KaOeJIbHBIX AABBI, B AHPT', AIlcBT" ABBBOT,
ACBalt ’ ABPBI', AHPBI
AITsBT, ATIBT, ABAIlIg,
AllscBT, AllcBBI,
10 MOCTaM AAIllB AAbal’ ABAILIB, AITeBET.,
ATTAILB ATIBBI
Hporaia B CT, ACT ABBT, ATIcBT, ATTsBT, ATIBI
OJI0Kax

! [Ipumenenue kabesneil B CBUHIIOBOM 000JIOUKE JOHKHO OBITh B KaXKJI0M KOHKPETHOM Cliydae
TEXHUYECKH 000OCHOBAaHHO B MMPOEKTHOM JJOKYMEHTAIUH.

2 JI71s1 O/IMHOYHBIX KAOEbHBIX JIHHUH, TPOK/IAIBIBAEMBIX B TOMEIICHHSX.

3 Jlns IPYIIOBBIX OCBETUTENILHBIX CETEH BO B3pHIBOONACHBIX 30HAX Kilacca B-la.

[TprMeHsIOTCS TPU HATMYMKM XUMHUYECKU aKTUBHOM CpPEIbl.

> KaGens mapkn ACB2nllIB MOXeT GBITh HCIONB30BAH B MCKIIOUHTETBHO PEIKHX CIYdasx C
0CcOOBIM 00OCHOBaHHUEM.

Ilpumeuanus. 1. To xe, 4o npuMedanue 2 K Tadnuue 2.12.

2. Kabenmn c¢ OymakHOH MpONUTAaHHOW M30JsALUEN B allOMUHHUEBON 000104YKe C
OJTHOTIPOBOJIOYHBIMHU TIOMUHUEBBIMU XKHJIaMH cedyeHneM 3x150-3x240 MM’ He PEKOMEHYETCS
MPOKJIAJbIBATh Ha yYacTKax Tpacc ¢ YUCIOM MOBOPOTOB Ha CTPOUTEIHHOM IMHe Kalens Gosee
Tpex noja yriaoM 90° B kaOGeIbHBIX COOPYKEHUSAX MPOMBILIUICHHBIX MPEINPUATHI U3-3a YCUIIHI
TSKEHUS, IPEBBILIAIOLINX HOPMUPYEMBIE.
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B 49eTBIpEXMpOBOMHBIX CETSIX MPUMEHSIOT YETHIPEXKUIbHBIE KaOCIH.
[Tpokianka HyJIEBBIX KHUJI OTIEIBHO OT (ha3HBIX HE JIOMyCKAETCS.

B cerax tpexdasHoil cHUCTEMBbI JOINMYCKAeTCS MPUMEHSATHh OJIHOXKHUJIbHBIE
Kabey, eciu ATO MPUBOAMUT K 3HAYUTEIIBHOM SKOHOMHUHU MEIU WU aTIOMHHUS TI0
CPaBHEHHMIO C TPEX>KWJIbHBIMH HJIM TIPH HEBO3MOXKHOCTH MPHUMEHEHUs] Kabess
HEOOXOIUMOM CTPOUTEIHLHOMN JJIUHBI.

2.4. KomnnekmHbie WUHONpoe8oohkl

[[InHOMTPOBOJIOM HA3BIBAETCS JKECTKUM TOKOMPOBOJ HA HAMPSHKEHUE [0
1000 B 3aB0jicKOTO M3rOTOBJICHUS, MOCTABISAEMbI KOMIUIEKTHBIMU CeKIUAMHU. [1o
HA3HAUYCHUIO [IHHOMPOBOBI [IEJIATCA HA MAaruCTPpaIbHbIE, PACCUMTAHHBIE HA
OOJIBIIION TOK, C MaJibiM KOJUYECTBOM OTBETBIICHHI, W paclpeeluTeNbHbIC,
BBITIOJTHEHHBIC HA MEHBIINE TOKHM M OOJIbIIOE KOJIMYECTBO MPUCOCIUHECHUH, a
TaKK€ Ha OCBETUTEIBbHBIE W TpoJulehHHble. KOHCTPYKIHMHM IIMHONPOBOJIOB
Pa3JIMYHBIX TUIIOB IIPUBENICHBI HA puC.2.4.

MarucTtpanpHble MIMHONPOBOABI MPEIHA3HAYECHBI IS MarucCTpajbHbBIX
YETBIPEXITPOBOJHBIX JJIEKTPUUYECKUX CETEd B CHUCTEME C TJIYX03a3€MJICHHOU
HEUTpaIblOo, CHyKaT [JId TWTaHUSA PacHpeleUTEeNIbHbIX IIMHOMPOBOJOB U
MYHKTOB, OTACIBHBIX KPYIHBIX 3JICKTPONPUEMHUKOB. X TEXHUYECKHE JAaHHBIC
IpUBEJICHBI B TabuIie 2.14.

Pacnpenenurensasie muHonpoBoasl IIIPA (¢ amroMuHUEBBIMH IIMHAMH) U
[IIPM (¢ mMeaHbIMU IIMHAMH) TMpeTHa3HAYEHBI IS TMepeladyd W pacrpeicicHus
anekTposHepruu HarpsbkeHrem 380/220 B nmpu BO3MOKHOCTH HETIOCPEICTBEHHOTO
MPUCOCINHEHNSI K HUM DJJIEKTPOINPUEMHHUKOB B CHCTEMax C TIIYX03a3€MJICHHOMN
HelTpanblo. Texuuueckue nanabie MUHONPOoBOAOB IIIPA u IIIPM nanbl B Tabnuiie
2.15.

KoMruiekTHbIE  MarucTpajibHblE W PACOPEACITUTENbHBIE ITMHOMPOBOIbI
MIPUMEHSIIOTCS TOJIBKO JIJIi BHYTPEHHEU 3JeKTpornpoBoaku. [Ipu HeoOxomumMocTu
BBIXOJ]a ITMHOIPOBO/IA 32 MPEECbl MOMEIICHUS, & TAKXKE HA CIIOKHBIX Tpaccax, B
MeCTax MepeceUeHUs ¢ MHKEHEPHBIMU COOPYKEHUSIMH YI00HEe 3aMEHATh CEKITUU
MarvcTpajabHOTO MMHOMPOBOJa KaOeIbHBIMU BcTaBKaMu Mapku ABB Ha Gomblie
TOKU. TexHHYecKue JaHHbIe OJHOXKWIBHBIX Kabenmedt mapku ABB mnpuBenensr B
tabmuie 2.16.
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Puc. 2.4. KoHCcTpyKuu MMHONIPOBOOB
pPAa3JMYHBIX CEPUN U UX DJIIEMEHTHI:
a — maructpanbhbiii HIMA; 6 — pacnipeaenutensubiii [IIPA; B — ocBeTUTENbHBIIM
IOC; r — tpomneitnbiii IIITM; 1 — BBogHAs KOpoOKa; € — OCBETHTEIbHAs
KOpOOKa C aBTOMAaTHYECKUM BBIKIIIOUATEIIEM;
1 — kpbIKa; 2 — CTSKHBIE OONTHI; 3 — AMIOMUHUEBBIE YTOIKHU; 4 — H30JISTOPHI,
5 — muHBL, 6 — IPMO; 7 — aBTOMATUYECKUN BBIKJIFOYATEIb
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Tabmuma 2.14
Texnnueckue J1aHHbIE MATHCTPAJIbHBIX
IMHONPOBOI0B NMEPEMEHHOT0 TOKA

Tun muHONpoOBOIA
ITokazarenu
IMA-73 13M-16 HIMA-68-H
HomwunanbHbIH TOK, A 1600 1600 2500 4000
HomunansHoe HanpsbkeHue, B 660 660 660 660
DneKTpoAMHAMHYECKas CTOMKOCTD 70 70 70 100
ynapuomy Toky K3, kA

Conportusinenue Ha pazy, OM/KM:

aKTUBHOE 0,031 0,017 0,027 0,013

peaKkTHBHOE 0,017 0,012 0,023 0,020

Conportunenue neriu (aza-Hyib (cpeanee), OM/KM:

aKTHBHOE 0,072 - - -

peakTHBHOE 0,098 - - _

Yucno u pa3meps! IIHMH Ha (asy,
MM
Yucno u ceueHne HyJIeBbIX
ITPOBOJHUKOB, MM
Ilpumeuanus. 1. IllunonmpoBon IIMA-73 3amenen Ha I[IIMA-16 Ha TOT X6
HOMMHAJIbHBIN TOK.
2. HomuHaneHb1i TOK mmHONPOoBoAOB [IIMA-4: 1250, 1600, 2500 u 3200 A.

2(90x8) | 2(100x10) | 2(120x10) | 2(160x10)

2x710 - 2x640 2x640

TposneliHple MMHOMPOBOJBI MPEIHA3HAYEHbl [ TUTAaHUS MOABEMHO-
TPAHCHIOPTHBIX ~ MEXAHU3MOB M TEPEHOCHBIX  AJIEKTPUPUIIUPOBAHHBIX
UHCTPYMEHTOB. M3rotaBiuBaroTcsi ¢ MEIHBIMU IIMHAMU (HAa HOMHUHAJIbHBIA TOK
100, 200 1 400 A) 1 ¢ WIMHAMU U3 ATIOMHUHUEBOIO CIJIaBa (HA HOMUHAJIbHBINA TOK
100, 250 u 400 A).

OcBeTuTenbHbIE MUHOMPOBOBI MIPEHA3ZHAYEHBI JJIs1 MUTAHUS CBETUJILHUKOB
Y 3JEKTPONIPUEMHHUKOB MaJION MOITHOCTH. X HOMUHaIbHBIN TOK 25, 63 1 100 A.

OCHOBHBIE  TEXHWYECKHE JIaHHbIE TPOJUIEWHBIX U  OCBETUTEIBHBIX
IIMHONIPOBOJIOB NMPUBEEHHI B [2].
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Tabmuma 2.15

TexHu4yecKHe JaHHbIE pacnpeacauTeJIbHbIX
IIAHOIIPOBOA0OB ITIEPEMEHHOI'0 TOKA

Tun muHONpoOBOIA

IToka3zarenu
1IPA-73 1[IPM-75 w f‘

HomunansHbIl TOK, A 250 400 630 100 250 400 630
HomurasHoe 380/220 | 380/220 | 380/220 | 380/220 | 380/220 | 380/220 | 380/220
HanpsbkeHue, B
DIEeKTPOANHAMUYECKAS
CTOMKOCTh yJIapHOMY 15 25 35 10 15 — —
Toky K3, KA

Conpotusienue Ha a3y, OM/KM:
aKTUBHOE 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
JIluneitnas nmoreps
HanpspkeHus, B, Ha 3 115 125 3 95 3 3
nuae 100m npu
c0sp=0.8
fﬁMepH mmn Ha G, | a5 5| G605 | 80x5 | 36x112| 35x5 | 50x5 | 80x5

IIpumeuanue. lllnnonposon IIPA-73 3amenen Ha I1IPA-4 Ha Hanpsbxenue 660B.

Tabnuma 2.16
TexHuveckue 1aHHbIC OTHOKUJIBHBIX Ka0eseit Mapku ABB

2
CeucHue, MM

[TapameTpsl
1000 1500 1800 2000
JlnurenbHO JomycTUMas TOKOBast 1180 1440 1620 1790
Harpyska, A
HapyxHb1ii tuametp, MM 55 63 66 68

prweltaﬁue. MakcuMalbHas JJIUTEIbHO A0IMyCTUMaAs pa6oqa;1 TEMIICpATypa KUJIbI

He 6onee 70°C.
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3. TOKOBbIE HAI'PY3K HA NMPOBOJAA, LUNHbI U KABEJIN

3.1.

AnumenbHo donycmumbie

Heu30/1upoeaHHbIe NPo8oda U WUHbI

JIMUTENBHO NOMYCTUMbIE TOKOBBIE HATPY3KU HAa HEU3OJIMPOBAHHBIE IPOBOJIA U
IUHBI TIpuBeeHbl B Tabnunax 3.1-3.4. OHM TPUHATHI UCXOAS U3 JOMYCTUMOU
TeMrneparypsl ux Harpesa 10 70° C mpu Temrneparype okpyxatroueit cpeast 25° C.
[Ipu pacnosiokKeHu MKUH OPSIMOYTOJBHOIO CEYEHHS IUPUHOWU A0 60 MM mutamms
TOKOBBIC HArpy3ku, ykazaHHble B Tabmumax 3.2, 3.3 u 3.4, HeoOX0auMo
YMEHBIINUTH Ha 5 %, a muH mupuHoit 6osee 60 MM — Ha 8 %.

mokKoeblie

Hazpy3Ku Ha

Tabnuua 3.1
I[J'II/ITC.]II)HO aon CTUMBIH TOK AJId HEU30JIUPOBAHHBIX IPOBOI0B
R ConpotuBieHune
Hapyxnslit n IIOCTOSSHHOMY
JAMETD, MM g Tox I, A, U1t MPOBOAOB MapOK Toky npu 20° C,
Ny, E ro, OM/KM
= = AC, ACKC, M Amu M Awu
S 5 Né ACK, ACKII AKII AKITI
: g = = AC,
O |AuM| AC 0 ° z S = BHe BHVIDH M ACK,
= |22| B y L ACKII
> S| £ 2 | moMemweHui | moMemeHni
Q S) S)
@) = =
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 | 25/4,2 | 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 10,6 | 11,7 | 70/11 | 265 210 337 | 265 | 268 | 210 | 0,27 0,43
95 12,4 | 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
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OKOHuYaHue T1adi. 3.1

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 — — |1 600/72| 1050 | 920 - | 1100 | - 955 — —
700 — — | 700/86 | 1180 | 1040 — — — — — —
Tabmuna 3.2
ToxkoBas Harpy3ka Ha CTaJbHbIC INHHBI IPAMOYI'0JIbHOI'O CCUCHUS
Pazmep, Mmm Pa3zmep, Mmm
[Iupuna TosmuHa Tox, A [lupuna TosmuHa Tox, A
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

IIpumeuanue. B uncnuresne ykazaHa TOKOBasi Harpy3ka rnpH paboTe Ha IEpEMEHHOM, a B
3HaMEHATEJEe — Ha IIOCTOSTHHOM TOKE.

Ta0muna 3.3

TokoBasi Harpy3Ka Ha MeJHbI€e IMHBI IPSIMOYTO0JBLHOT0 CEYCeHUsI TPH
Pa3JIMYHOM YHCJIE N0JIOC HA MOJI0C UIH a3y

Pazmep, Mm Tok, A

[[upuna Tonmuna 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
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OKOHYaHue 1adi. 3.3

100 6 1810/1875 2470/3245 3170/3940
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

Ilpumeuanue. B yucnutene npuBefeHa TOKOBas Harpyska rnpu padboTe Ha IepeMEeHHOM
TOKE, B 3HAMEHATEJIE — HA [IOCTOSIHHOM.

Tabmnura 3.4

ToxkoBasi Harpy3ka Ha aJIIOMUHHUEBLIC INIMHBI IPAMOYI'OJIbHOT0O CCUCHUSA

MPH Pa3JINYHOM YHCJIE MOJI0C HA NMOJIC WK a3y

Pa3zmep, Mmm Tok, A
[[Iupuna Tomnmmua 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

IIpumeuanue. B yucnuresne npuBeaeHa TOKOBAs HArpy3Kka Mpu paboTe Ha MEePEMEHHOM
TOKE, B 3HAMEHATEJIE — HA TIOCTOSIHHOM.



3.2. lnumenbHoO donycmumMbie MOKO8ble Ha2py3KuUu Ha Kabenu u
npoeoda ¢ pe3uHoesol u niacmmaccoeol usonsyueu

TokoBbIe Harpy3ku Ha KaOeau W MPOBOJAA JAHHOW TpyHIbl, B TOM YHCIIE HA
kabemu B CBHUHIIOBOM, pe3mHoBor W [IBX o6osiouke, mpuBeAcHBI M3 pacuera
MaKCHUMAJIbHOTO Harpesa >xui 10 65 °C npu TeMieparype OKpykKarollero Bo3ayxa
25 °C u 3emmu 15 °C (tabmunpl 3.5-3.7). JlomycTUMble IUTENbHBIE TOKHU
Harpy3ku g MPOBOJAOB M KaOesel, MpOoJIOKEHHBIX B KOpoOax WM B JIOTKax
My4YKaMH, T0JKHBI IPUHUMATHCS:

— 7151 IPOBOJIOB 10 Tabmnuie 3.5, Kak A7l MPOBOJIOB, MPOJIOKEHHBIX B TPyOax;

— 115 kabeneit mo Tabmumam 3.6 u 3.7, kak Juis KaOenel, MpOJIOKEHHBIX B
BO3JIyXE.

[Ipu 0THOBpEMEHHO HarpyXEHHBIX MPOBOAAaX OOJEe YEThIPEX, MPOTOKEHHBIX
B TpyOax, Kopobax WM JIOTKAX My4yKamH, TOKH HArpy3Kd JIsl IPOBOOB JIOJKHBI
NpUHUMATECA 1O Tabnuie 3.5, Kak JJig MPOBOJIOB, MPOJIOKEHHBIX OTKPHITO (B
BO3JIyX€), C BBEJCHUEM CHIDKaOMUX KoddduiuentoB 0.68 mis 5—6 mpoBoaos,
0.63 mna 7-9 u 0.60 mna 10-12 mpoBonoB. i1 MpoOBOAOB BTOPHYHBIX IENEN
CHIXaroume K03 (OUIHEHTbI HE BBOASTCS.

JlomycTuMble JJIMTENbHBIE TOKM HArpy3Kd JJIs MPOBOJOB, MPOJIOKEHHBIX B
JOTKaX NOpH OJHOPOJHOM YKJIaJKe, CIeAyeT NPUHUMATh KakK JUIsl IMPOBOJIOB,
IIPOJIOKEHHBIX B BO3/yX€, a MpPU MPOKIAJAKE B KOpoOax — Kak JJs OJMHOYHBIX
IPOBOJIOB M KaOelsel, MPOJOKEHHBIX OTKPBITO, C NMPUMEHEHHEM CHHKAIOIINX
K03(PUIIMEHTOB.

TabOmuma 3.5
TokoBasi Harpy3Ka Ha POBOAA U LIHYPbI
¢ pe3uHoBoi u I1BX u3onsiumeit
Tok, A
IIponoxenu
P [Iponoxenusie B TpyoOe
bI€ OTKPBITO
= C MeIHBIMU KHJIaMH C aIrOMUHHEBBIMU KHJIAMHU
S
S, g _| & <|ow| oz o= =] B o=®| oz =l o=
4 ) ) A ) ) ) A 3
WOl ZZEIEE| E|_E|2E|o3|-3| E|_G|aE|sE|s2
FE|ZE8|g5|sE| 55| EE|E8|gE|=8|5E8|E&|E &
0 = S = ST T HS H = =] N R o N HS H S = S
s ¥ Q%L:(EEF% b X0 X|0R|IHEIHX|o®| Q%o K
CTIET Bl E[TECETE B E1FET: "3
S S S o Y S K S @ o
@) o o o = Sl o o o = =

05| 11 | - | - | — | -~ [ 1T -1 1T -1 -7 -7°=

075 15 | - | - | - [ - [ =1 =1 =1 -—1-=1T-=71+-
10| 17 | — | 16 | 15 | 14 | 15 | 14 | - | — | — | - | -
12 | 20 | 18 | 18 | 16 | 15 | 16 | 145 - | — | — | - | -
15| 23| - | 19 | 17 | 16 | 18 | 15 | — | — | — | — | =
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OKOHYaHue tadi. 3.5

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 | 265 | 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 - - - - - - - - - -
Tabmuma 3.6

TokoBasi Harpy3ka Ha IPOBO/Ia C MEAHBIMHM KHJIAMHU C PE3MHOBOM
H30JI5IIIHel B MEeTAJINYECKNX 000104YKaX U Ka0deJn ¢ MeTHbIMHU KIWJIAMH €
Pe3MHOBOM M30JsiMel B cBHHIOBOI, [IBX niau pe3uHoBoii 000/104Ke,
OpOHMpPOBaHHBbIC M HCOPOHUPOBAHHBIE, C HYJIEBOM KUJI0H 1 0e3 Hee

Tok, A
S, MM OIHOXUIbHBIE JIBYyXKUJIbHbBIE TpexsKuinbHbIE
B Bo3gyxe B Bo3gyxe B 3emne B Bo3gyxe B 3emie
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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Tabmuma 3.7
TokoBasi Harpy3ka Ha Ka0eJM ¢ AJIOMUHUEBbIMHU KUJIAMH € PE3MHOBOM
WIH IUIACTMACCOBOM M30JsiliMe B CBUMHIOBOI, [IBX 1 pe3nHoBoi 000/104Ke,
OpOHUPOBAHHbIE U HEOPOHUPOBAHHBIE

Tok, A
MSI’V}Z OIHOXKUIIBHBIC JIBYyXKUJIbHBIE TpexKunbHbIE
B BOo3myxe B Bo3nyxe B 3emie B BO3myxe B 3emie

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. numenbHo donycmumMbie MOKO8bIe Ha2py3KU Ha cuJioeble
kabesnu c 6ymakHol nponumaHHoU usonsyueu

JInUTenbHO AOMYCTUMBIE TOKOBBIE HATPY3KH Ha CHIJIOBBIE Ka0enu ¢ OyMakKHOU
W30JSIHMENd B QIOMUHUEBOM WJIM CBUHLIOBOM OOOJOYKE MPUHSITBHl HCXOIS W3
JOMMYCTUMOM TeMIIepaTyphl HArpeBa *uil Kadesnei npyu HOMUHAIBHOM HANPSKEHUN
1o 3 kB ne 6onee 80 °C, Ha Hanpsixenue 6 kB He Oonee 65 °C u Ha HanpsKeHUE
10 kB ne 601ee 60 °C.

JlomycTuMble TOKOBbIE HArpy3ku mpuBefeHbl B Tabmumax 3.8 — 3.11. Onwu
MPUHATHL U3 pacueTa MPOKJIaJKU OJHOro Kabesns B TpaHiuee Ha riyoune 0,7 —1,0 m
npu temneparype 3emin 15 °C 1 yaenpHOM TEIIOBOM CONPOTUBIEHUH 3eMian 120
Om-rpan/BT, B BO3ayXe — BHYTPU W CHapyXHU 3JaHUN MpU JIOOOM YHCTE
MIPOJIOKEHHBIX Kabenen u temneparype 25 °C.
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Tab6muma 3.8
ToxkoBasi HAarpy3Ka Ha CHJIOBbIe Ka0e/u
¢ OyMaKHOM MPONMUTAHHOMN U30JIIIIUEel B CBUHIIOBOM
WIH AJIIOMHHHEBOH 000/104YKe, NPOKJIAAbIBA¢MbIE B 3eMJIe

Tok, A
MGHHBIC JKUJIbI AHIOMI/IHI/ICBBIC JKUJIbI

S, 1 2 3 KHIBI 4 1 2 3 KUIBI 4
MM? | SKHUTa | KUITBI JKHJIBI | JKMJIA | )KAJIBI YKHUJIBL

J10 J10 HOB?’ 6 kB |10 kB| 1mo 0 J10 3HOB 6 kB |10 kB| 1o
1kB| 1kB| © 1kB| 1kB| 1xB| " 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 - - - — — 11310 - — — - —
Tabmanma 3.9

TokoBasi HATPY3Ka HA CHJIOBbIE Ka0eJu
¢ OyMaKHOM MPONUTAHHON U30JIA{Uell B CBUHIIOBOM
WIH AJIOMHMHHMEBOM 000/104YKe, IPOKJIAAbIBAEMbIe B BO3yXe

Tok, A
MenHble KUIbI AJIFOMUHUEBBIE JKHUIIBI
S, 1 2 3 KUIIBI 4 1 2 3 JKUJIIBI 4
MM2 JKUJa | JKUJIbI 3 JKUJIBI| X KHUJIA | 2JKUJIBI KHNJIbI
i (o) hi(o) ILOB 6 kB |10 kB| 1mo bi (o) hi (o) HOB 6 kB |10 kB| 1o
1xB| 1xkB| © 1kB| 1xB| 1xkB | 1 kB
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




OKOHuYaHue 1adi. 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 | - — — - — | 955 | - — - — —
400 | 880 | — — — — - | 675 | - — — — —
500 [ 1020 | - — — - — | 785 | - — — — —
625 [ 1180 - — — — - [ 910 | - — — — —
800 | 1400 | - — — - — 11080 - — — — —

NMPONUTAHHOM U30JIAMEl B CBUHII0BOM 000/109Ke, HCOPOHUPOBAHHBIE,

MPOKJIAABIBAEMBIC B BO3IYXC

Tabmuna 3.10
ToxoBasi Harpy3ka Ha OHOKMJIbHbIEC CHJIOBbIE Ka0eJu ¢ 0yMaKHOH

Toxk, A
S, Mmm° MenHEbIe KHIIBI ANIOMUHHNEBBIC KUJIBI
o 3 kB 20 xB 35 kB o 3 kB 20 xB 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 unucnutene yka3aHbl TOKU )i KaOened, pacroioKEHHBIX B OJHOU
IUIOCKOCTH C paccTossHueM B cBery 35-125 MM, B 3HameHarene — uig KalOenew,

PACIIOJIOKCHHBIX BIINIOTHYIO TPEYT'OJIbHUKOM.
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Tabmuna 3.11

TokoBasi HArpy3Ka HA TPEX;KWIbHbIE CUJIOBBIE KadeJid ¢ 00eTHEeHO-
NPONUTAHHOM U30JIIMeElH, B 001Ield CBUHIIOBOH 000/104YKe, HA HATIPSIXKEHHUE
6 kB, npokJaapiBaeMbie B 3eMJie U BO3yXe

Tok, A
S,
v MeHEbIe KUIIBI AJTIOMUHUEBBIE JKUIEI
B 3emuiie B Boze B Bo3n1yxe B 3emuie B Bozne B Bo31yxe

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

[Ipy WHBIX yCIOBUAX MPOKIAIKA CIEIYyeT BBOJUTH MOMPABOYHBIN
kod(hGUIMEHT A yKa3aHHbIX B Tabnuiax 3.8-3.11 1omycTUMBIX TOKOB HAarpy3KH,
noJIb3ysich Tabmunei 3.12.

Tabmuua 3.12

HOl'[paBO‘IH])Ie KO3(1)(1)H].[H6HTLI Ha 10IMYyCTUMBIC IVINTECJIBbHBIC TOKHA

COIPOTUBJICHUA 3CMJIH

AJIAA Kaﬁe.ﬂeﬁ, IPOJIOKEHHBIX B 3€MJIC, B 3ABUCUMOCTH OT yA€JIbHOI'O

VY aenpHOE TEMI0BOE

ITonmpaBouHbII
XapaKkTeprucTUKa 3eMITU COIPOTHBIICHUE
KO3 UIUEHT
3eminu, Om-rpan/Br
Ilecox ¢ BaakHoCcTBIO Oojiee 9 %, mecuyaHo- 80 105
TIIMHUACTAsI ITI0YBA C BIAXKHOCTERIO Ooitee 1 % '
HopmanbsHble oYBa U MeCOK ¢ BIaXKHOCTBIO 7—9%, 120 1
[IECYaHO-TIIMHUCTAs [T0YBa C BIAXKHOCTEIO 12-14%
Ilecox ¢ BmaxxHOCTBIO 7 %, NECYaHO-TIMHHUCTAS
0 200 0,87
[I0YBA C BIAXKHOCTHIO 8—12 %
ITecok ¢ BaaxkHOCTEIO 10 4 %, KaMeHHUCTas MOYBa 300 0,75

JlomycTiMble TOKOBBIC HArpy3Kd Ha OJWHOYHBIC CHJIOBBIC Kabenw,
MPOKJIaibIBaeMbIe B TpyOaxX B 3emiie 0€3 MCKYCCTBEHHOW BEHTWJISAIINU, CIEAYeT
BBIOMpAaTh Kak JUIsl TeX e KaOenel, MpoKIajbplBacMbIX B BO3IyXe, a IpHU
CMEIIaHHOM XapaKTepe MPOKIaJKN — KaK I YJacTKa ¢ HAaMXYAIIMMH TETUIOBBIMHU
YCIIOBHSIMH, €CJIH JiTMHA Kabens 6ombiie 10 M. B Takux ciayyasx peKoOMeHIyeTcs
MIPUMEHSTh BCTABKU OTPE3KOB KabOesi OOJBIIIETO CEUCHMUS.

[Ipu npokiagke HECKOJIbKUX Kabenel B 3emiie (B TOM YHCIIC U TP MPOKIIATKE
B Tpy0Oax) IJIUTENHHO JOMYCTUMBbIE HATPY3KH HEOOXOAMMO YMEHBIIIATh, TPUMEHSS
kod(urmenTrl, npuBeaeHHbIe B Tabmuie 3.13, 6e3 yuera pe3epBHBIX KaOelei.
[Tpoknanka HECKOJBKUX KaOeyel B 3emiie TIPU PACCTOSHUU MEXITYy HUMHU MEHEe
100 MM He pekoMeHyeTCs.
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Tabmuma 3.13
IHonpaBouHbie KO3PPUUMEHTHI HA KOJUYECTBO padoTawinmnx kadeseu,
JIeKALIMX PSAOM B 3emJie (B TpyOax uim 6e3 Tpyo)

Paccrosinue mexay Koaddunuent npu xonnyecrse kabeneit
Ka0eJsIMU 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 JTUHUU

[Ipu sKkcrulyaTanuu CUCTEM 3JIEKTPOCHAOXKEHUS I Kabenel HarpsiKeHUueM
no 10 kB mMoxkeT gomyckaTbcsl KpaTKOBpEMEHHasi neperpyska. CyliecTByeT JBa
BU/JIA JOIYCTUMBIX MEPErpy30K: Meperpyska 3a cYeT HeIOrpy3KH KaOeIbHOM TUHUN
B HOPMAaJbHOM pPEXUME U IEperpy3ka Ha BpEMs JHMKBUAAIMU MOBPEKICHUU.
Jomyctumasi mieperpy3ka KaOeNIbHBIX JIMHUW 3aBUCUT OT 3HAYECHUS U
JUTUTEILHOCTH MaKCUMyMa Harpy3ku JMHUK B HOPMAJbHOM PEXHUME U OT criocoda
npoknanku kabened. s kabeneil HampspkeHuemM 10 10 kB ¢ OymakHoi
MPONUTAHHOMN M30JIALMEN JOIMyCcTUMas Tieperpy3Ka npusejeHa B Tadmauie 3.14.

Ha BpemMs IuKBHIAlMM TOCICAaBAPUUHOrO pexuma s Kabeneil ¢
MOJMATUICHOBOM M30IsIIIMeN JomyckaeTcs neperpyska 10 10 %, a qis kabeneit ¢
MOJMBUHWIIXJIOPUAHON wu3oisimern — 10 15 % HoMmMuHaIbHOW. YKa3aHHad
neperpyska J0MyCcKaeTcs Ha BpeMsi MAKCUMYMOB HArpy3Ku MPOJ0JKUTEIIBHOCTHIO
He OoJjiee 6 4acoB B CYTKH B TE€UEHHE 5 CYTOK, €CIM Harpy3ka B OCTaJbHBIC
nepuoAbl BPEMEHHM OSTHX CYTOK HE TMPEBbIIAET HOMHUHAIbHYIO. Ha Bpems
JUKBUJAIMA aBapuil s kabemedt HampsbkeHueM 10 10 kB ¢ OymakHoi
MPOIIUTAHHOM M30JSILUEN JIONYCKAaeTCsl MeEperpy3ka B TEYEHHE S CYTOK B
npenenax, ykazaHHbIX B Ta0nuie 3.14.

Tabnuua 3.14
JlomycTumasi neperpy3ka Ka0eJbHbIX JUHUUA HanpsxkeHueM 10 10 kB

¢ OyMaKHOW MPONUTAHHOMN U30JI el

JlomycTumasi eperpyska o OTHOLIEHHIO K
Ko (1) (bHHHeHT HOMHUHAJILHOU P AJIUTCIIBHOCTH MaK(,:'I/IMy\l’VIa

. . NI0CJICaBaPHIHBIH

[IPEABAPUTEIILHON Bun npoxnanku HOPMAaJIbHBIA PEKUM pesKIM
3arpy3Ku
B TCUYCHUE, U

1 2 3 1 3 6
B 3zemute 135 | 1,30 | 1,15 | 1,50 | 1,35 | 1,25
0,6 B Bo31yxe 1,25 | 1,15 | 1,10 | 1,35 | 1,25 | 1,25
B tpy6ax (B 3emie) 1,20 | 1,10 1,10 1,30 1,20 1,15
B 3emuite 1,20 | 1,15 | 1,10 | 1,35 | 1,25 | 1,20
0,8 B BO31yX€ 1,15 | 1,10 | 1,05 | 1,30 | 1,25 | 1,25
B tpy6ax (B3emne) | 1,10 | 1,05 | 1,00 | 1,20 | 1,15 | 1,10
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3.5. [llonpaeo4Hbie KoaghpuyueHMbl Ha memrnepamypy
OKpyxarouieli cpeobl

HpI/I OIMpCACICHUN JIUTCIBbHBIX TOKOB JJIA Ka6enel71, IMpOBOJOB W IIHH,
MPOJIOKEHHBIX B CpElie, TEMIIeparypa KOTOPOW OTIWYAETCA OT NPUBEACHHOW B
pasznenax 3.1-3.3, mpUMEHSIOT TOIMpaBOYHbIE KO3(DPHUIMEHTHI, yKa3aHHBIC B
tabnure 3.15.

Taomuna 3.15
ITonpaBouHbie KO3IPPUIHEHTHI HA JOMYCTUMbIE TOKOBbIC HATPY3KH
JIA Ka0eJsieil, HeM30JJMPOBAHHBIX M N30 TMPOBAHHBIX IPOBOAOB U IIUH B
3aBHCHMOCTH OT TeMIIEPATYPhI 3¢MJIH U BO31yXa

VYenosnass| Hopmmpo- [TonpaBounbie KOA(PGUIMEHTHI HA TOKH MIPH PACYETHOM

TeMrepa- BaHHAs temiiepatype cpeasl, °C

cpeTzﬁi?OC Te“;gfi?gpa Elg 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 11,17/1,13{1,09/1,04| 1 0,85/ 0,9 0,85 0,8 |0,74
25 70 1,29/1,24| 1,2 /11,15{1,1111,05| 1 |0,94|0,88/0,81|0,74|0,67
15 65 1,18/1,14| 1,1 /1,05 1 |0,95/0,89/0,84|0,77|0,71|0,63|0,55
25 65 1,3211,27|11,22|11,17(1,12{1,06| 1 |0,94/0,87(0,79|0,71|0,61
15 60 1,20|1,15|1,12/1,06f 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|1,1241,07f 1 |0,93|0,86/0,79(0,71|0,61|0,50| 0,36
25 55 1,4111,35/1,29/1,231,15/1,08 1 |0,91/0,82/0,71|0,58|0,41
15 50 1,25/ 1,2 |1,14|1,07f 1 |0,93/0,84/0,76/0,66|0,54|0,37| —
25 50 1,48/1,41|1,34/1,26(1,18/1,09| 1 |0,89(0,78/0,63|0,45| —

3.6. AkoHOMUYecKast MTOMHOCMb MOKa

DOKOHOMHUYECKas TUIOTHOCTb TOKa J,. perjiameHTupoBaHa [7] Ha OCHOBE
TEXHUKO-3KOHOMHUYECKHUX PACUETOB C YUETOM CTOUMOCTH MOTEPh DJICKTPOIHEPTHUH,
KaluTaJbHbIX BJIOKEHUI B CTPOUTEIBHYIO YacTh JIMHUN, KOHOMHUHU LIBETHBIX
MetaimioB. HopMupoBanHoe 3HaueHue J,, Uil 3alaHHBIX YCJIOBUN MPUBEACHO B
tabsmire 3.16.
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IKOHOMHYECKAs IJIOTHOCTh TOKA

Tabmuma 3.16

YJ
OKoHOMHUYECKas IJIOTHOCTh TOKa, A/MM ,

IIpH YUCJIC YaCOB UCIIOJIb30BaHUSA

IIposoaHuky MaKCHMyMa Harpy3KH, 4/TOJI
1000-3000 | 3000-5000 | 6omee 5000
HewnzonupoBaHHbIC IPOBO/IA U IIIHHBI:
MEJIHBIE 2,5 2,1 1,8
AIFOMUHHUEBBIE 1,3 1,1 1,0
Kabenu ¢ OymakHOi 1 IpOBOJIAa ¢ pe3UHOBOU
Y TIOJIMBUHWIIXJIOPHTHOM M30JIAIIUEH C KUITAMHU:
MEIHBIMA 3,0 2,5 2,0
AJTFIOMUHHUEBBIMU 1,6 1,4 1,2
Kabenu ¢ pe3suHOBOM U IJIACTMACCOBOM M30JIALIUEH C KUITAMH:
MEIHBIMA 3,5 3,1 2,7
AIFOMUHUEBBIMA 19 1,7 1,6
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4. ANEKTPOOBOPYAOBAHMUE LIEXOBbIX
ANEKTPUYEC KUX CETEWN

4.1. KomMmnnekmHblie  mpaHcghopMamopHble  noodcmaHyuu
HanpsixeHuem 6/10 kB

Kowmmnektreie Tpanchopmatopusie nmoactannuu (KTII) npumenstores ais
npuema, pacrpeiesieHus U npeoOpa3oBaHus IEKTPUUECKON IHEPTUU Tpex(Ha3zHOro
ToKa yactoroit 50 I

[Io uywmcny TtpanchopmaropoB KTII Moryr OBITH OJHO-, JABYX- U
TpexTpaHchOpMaTOPHBIMHU, a MO POAY YCTAHOBKHU:

— BHYTPEHHEH YCTAHOBKH C MACIIIHBIMH, CyXHUMH WJIM 3aII0JTHEHHBIMU HETOPIOYEH
KUIKOCTBIO TpaHC(HOpMaTOpamu;

— HApY>XHOU YCTaHOBKH (TOJIBKO C MacCISHBIMH TpaHc(hopMaToOpaMu);

— CMEIIAHHOW YCTAHOBKH C PACIHOJIOKEHHEM DPaCHpPEAECIUTENBHOTO YCTPOMCTBA
(PY) Beicmiero HampsbkeHus U TpaHchopmaTopa cHapyxu, a PY Huzmiero
HaIPsKEHUS] BHYTPU [IOMEILCHUS.

Jnst nexoBbix TpaHchopmaTopHbIX moacTaHImil ucnonab3yroTes KTII
BHYTPEHHEW W Hapy»XHOM ycTaHOBKH MoOIIHOCTBHIO 160...2500 kBA. KTII stoi
IpyNIbl COCTOAT U3 MKadoB BBOAA Ha HampsbkeHue 6/10 kB u PY nanpspkeHnem
10 1000 B. B HuX npuMeHSIOTCS TpaHCPOPMATOPHI CIENUATIBHOTO UCIIOJHEHHUS C
OOKOBBIMHU BBIBOJAMHU. Ha  puc. 4.1 MPEACTAaBICHA  KOMIUIEKTHAs
IByXTpaHc(opmaTopHass MOACTaHIMS MomHOCThI0 630...1000 xBA nmns
BHYTPEHHEM YCTAaHOBKM C OJHOPSAOHBIM PAcHOJOKEHHEM O0OpyAOBaHUS.
ABTOMAaTHYECKUE BBIKJIIOYATEIN BBIIBWKHOTO HCIOJHEHUS CIIYXaT 3aIUTHO-
KOMMYTAllMOHHOM anmaparypor. Kaxaplii aBTOMAT 3aKphIT IBEPBIO, YIIPABICHUE
IPOU3BOJIUTCS PYKOSITKAMH U KIIFOUYaMHM, PACTIONOKEHHBIMU Ha JBEpSX IKados, a
U1 JACTAHUMOHHOTO YIPABJICHUS KOHUBI IIPOBOJOB IOJABEACHBI K pPEUKE C
3aKUMaMHU.

TexHnueckue NaHHbIE MOACTAHLMN BHYTPEHHEHW YCTAHOBKH IPUBEICHBI B
Tabsmiie 4.1, a Hapy»KHOM YCTaHOBKH — B Tabnuiie 4.2.
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Tabomnuma 4.1

Texunueckue xapakrepuctuku KTII nanpsizkenuem 6/10 kB o0mero
HA3HAYeHUs 115l BHYyTPeHHEH YCTAaHOBKH

MomHoCTh Tun KommekTyromee o6opyaoBaHue
Tun P aHC(E%PXaTOpa’ tpancpopmaropa| Illkadsr BH xadper HH
KTII 250/6
10/0.4 250 TM®-250/10 - -
2KTII 250/6
10/0.4 2x250 TM®-250/10 - -
KTIT 400/6
10/0.4 400 TM®-400/10 BB-1 KPH-5
2KTITA00/6 1 2x400 TM®-400/10 BB-1 KPH-5
10/0,4
KTIT 630/6
10/0.4 630 TM®-630/10 BB-4 KPH-6
2KTIL630/6 2x630 TM®-630/10 BB-4 KPH-6
10/0,4
KTIIM 630/6 1 630 TMd-630/10 BB-4 KPH-6
10/0,4
2KTHllg/;O6ZO/ on 2x630 TM®-630/10 BB-4 KPH-9
KTII 630 630 TM3-630/10 BB-2 KH-2
2KTII 630 2x630 TC3-63010 | BB2,BB3 | oS
KTIT 1000 1000 TM3100010 | BB2,BB-3 | oS
KH-5, KH-6,
2KTII 1000 2x1000 TC3-1000/10 | BB2,BB3 | n' 1
ITHB-1M,
KTIIM 1000 1000 TC3-1000/10 1I1BB-3 HIHL 1M
ITHB-1M,
2KTIIM 1000 2x1000 TC3-1000/10 1IIBB-3 HIHIL 1M
KTIIM 1600 1600 TC3-1600/10 [[1BB-3 IHC-1M
2KTIIM 1600 2x1600 TC3-1600/10 [IBB-3 LIHB-2M,
8 IHC-2M
IITH-2M,
KTITY 630 630 TM3-630/10 BB-2 14N
2KTITY 630 2x630 TH3-630/10 BB -3 | IIIH-5; IlIH-8
KTITY 1000 1000 TM3-1000/10 [[1BB-3 1[TH-10
2KTITY 1000 2x1000 TH3-1000/10 1IBB-3 1TH-10
KTITY 1600 1600 TM3-1600/10 [[1BB-3 [TH-9
2KTITY 1600 2x1600 TH3-1600/10 1[1BB-3 1TH-9
TM3, TH3- IIIBB-5 ¢ ITHB-1M,
KTIIM 1000 1000 1000/10 Beikitouatenem | [ITHB-2M
2KTIIM 1000- 21000 TM3, TH3- IIIBB-5 ¢ ITHJT-1M,
6/0,4 % 1000/10 BBIKJTFOYATEIIEM [ITHJI-2M
2KTIIM 1000- 21000 TM3, TH3- BH-11wm | IIHC-IM,
6/0,69 8 1000/10 TITyXOil IHC-2M




OKOHuYaHue T1adi. 4.1

MoumrHocTh Tom Komiuiekryrolee 060pya0BaHue

Tun TpaHC(I}i%PXaTopa, rpaticqopmaropa|  Ulxadsr BH S
KTITM 1600/10 1600 Tl;/g% 0%3' Blfj;;)lmﬂﬁﬂﬂ LLIIJII;%?\/;
2KTIIM 1600/10 2x1600 T%%Jﬁ?‘ BI:J;;}(OI;HH %%2221\1\/2
KTrl%fo?j 00- 2500 TH3-2500/10 LIIBB-3 ik
QKng,“g,gg 00- 2x2500 TH3-2500/10 LIIBB-3 LLHu}}InC33211<<

Ipumeyanus. 1. bnok BICOKOBOJBTHOTO BBOJA BBIONHSETCS TpexX TUMOB: BB-1 — ¢
TIIyXUM MpHcoeInHeHneM kabens; BB-2 — ¢ npucoenuHennem kadems yepes pa3beJUHUTEINb;
BB-3 — ¢ npucoenuHeHneM kabens yepe3 pa3beJUHUTENb U peloXpaHuTens. 2. bykBel M u
Y B o6o3nauenun tunoB KTII cooTBeTcTBeHHO 0003HAYaIOT: MOJU(PHUIMPOBAHHAS U

yHUDHUIIPOBAHHASI.

Tabmuua 4.2

TexHuvyecKue XapaKTePUCTUKH KOMIUIEKTHBIX TPaHCHOPMATOPHBIX
noAcTaHuuii Hapy:;kHoi yctanoBKU Tuna KTIIH-72M nanpsikenuem 6/10 kB

[Tokazarens KTITH-72M-160 KTITH-72M-250 KTIIH-72M-400

MontHocTh
TpaHcpopmaTopa, KB-A 160 250 400
PazbenunuTens BP3-10-400 BP3-10-400 BP3-10-400
[IpuBog I1P-10 I1P-10 [1P-10
Bron KabenbHbIit Kabenbublit KabenbHbIit

Ipumeuanue. KTIIH nocrasnstoTcs 6€3 CHIOBBIX TpaHC(HOPMATOPOB.

4.2. KomMmnnekmHble  pacnpedesiumesibHble ycmpolicmea

Hanpsi»keHuem 0o 1000 B

KommuiekTHble pacnpenenuTenbHble ycTpoiicTBa HanpsbkeHuem 10 1000 B
IIPEIHA3HAYEHBI U1 IPUEMa U PACHpEeNeSeHUs] 3JIEKTPOIHEPIuH, YIPABICHUS U
3aIUTHI 3JIEKTPOYCTAHOBOK OT MEPETPY30K U KOPOTKUX 3aMblkaHUil. OHU COCTOST
U3 TIOJHOCTBIO MJIM YACTHYHO 3aKPBITHIX IIKa(OB MK OJIOKOB CO BCTPOCHHBIMU B
HUX KOMMYTallHOHHBIMHU W 3alMTHBIMU allliapaTamMu, YCTPOWCTBAMH aBTOMATHKH,
U3MEPUTENIbHBIMU MPUOOPAMH U BCIIOMOTaTeIbHBIMU YCTPOMCTBAMH.

Jist  pacrmipeiesieHHs  3JEKTPOSHEPIMM B [€XaX  IPOMBIIUIEHHBIX
NPEANPUATANA TPUMEHSIOTCS CUIIOBBIE paclpeAeIUTeIbHbIC MKAPBI U MYHKTHI.

Lkagher cunosvle pacnpedenumenvuvie [LIP1] npuMeHsIOTCS IJis IpUeMa u
pacnpeesieHus 3JIeKTPOIHEPTUHU B IPOMBIIINIEHHBIX YCTAHOBKAaX Ha HOMUHAIBHBIN
Tok a0 400 A. B 3aBucumoctu OT Tuna Imkada Ha BXOJAE YyCTaHaBIMBAETCA
pyOUIIbHUK, JBa pyOWJIbHMKA MPU MUTAHWU IIKaga OT JIBYX HCTOYHUKOB WU
pyOmnbHUK ¢ mpenoxpanutenem. Ilkadgsl umeror 5...8 oTXOAAIMX TPy,
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YKOMIUIEKTOBAaHHBIX npenoxpanutensmu cepun [TH2 nnm HITH2 Ha HomMmuHanbHbIE
toku 60, 100 u 250 A. B tabnuue 4.3 npuBeeHbl napaMeTpbl HEKOTOPHIX TUIIOB
pacrpenenuTeabHbixX mkados [1IP11.

Tabnuua 4.3
IIkadbl pacnpegeanrtenabHsie cepun HIP11
Arnapatei BRO/Ia Yucno Tpex¢azHbIX Ipymnn U
Tun mxaba Tun 1 HOMUHANIBHEIC TOKU, A Hpe;gl)\gl:;;;:;;l T()OTI;I/(I)’,HI:L,HHX

PYOMIIBHUK peIoXpaHUuTEIIb JIMHUH
I1P11-73701 5x60
I1P11-73702 P16-353 - 5x100
IP11-73703 250 A 2x60 + 3x100
IP11-73504 8x60
IP11-73505 8x100
[1P11-73506 P16-373 8x250
HIP11-73707 400 A - 3x100 + 2x250
I1P11-73708 5x250
I1P11-73509 4x60 + 4x100
IP11-73510 2x60 + 4x100 + 2x250
I1P11-73511 6x100 + 2x250
HI1P11-73512 8x60
I1P11-73513 P16-373 8x100
I1P11-73514 400 A 400 8x250
IP11-73515 4x60 + 4x100
IP11-73516 2x60 + 4x100 + 2x250
IP11-73517 6x100 + 2x250
Ilpumeuanus.

1. IlIxads! BBITYCKAIOTCS MO CTENEHM 3alUThl 000J0YKU HIKada B JBYX HCHOIHEHUSX
IP22 u IP54 (cTpykTypa 0603HaueHus mpuBeieHa Ha puc.4.2), 94To oTpaxaeTcs B 0003HAYCHUHN
mkada BBeICHHUEM JIOMOJHUTENBHO K Mapke mkada obo3Hauenus 223 uiau 54Y2, nanpumep,
IP11-73701-22Y3 u IIP11-73701-54VY2.

2. AnuTenbHO AOMYCTHMas Harpyska mkaga co CTeneHbo 3amuThl 00onouku P22 paBHa
HOMMHAJILHOMY TOKY BBOJIHOT'O ammapaTta, a mkadoB co creneHbio 3aumrthl P54 — 80% stoit
BEJIMYMHBI.
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| P 5 4

International \ 3ammTa OT MPOHUKHOBEHUS BOJIBIL:
1 — oT BepTHKaNbHBIX KallEb;

Protection | 2 — OT KareJb P HakjIoHe 10 15°;
3 — ot ok (yroia Hakimona 60°);

3ammTa OT CONPUKOCHOBE- 4 — oT OpBI3T B JII0OOM HaIlpaBJICHNH;

HUS M MOIaJaHusd I10CTO- 5-or BOASHBIX CprI71 B JIIOOOM

POHHHUX TBEPIBIX TEM: HallpaBJICHUH,

1 — pazmepom 6osee S0mm; 6 — oT BOJIH BOJIBI;

2 — pasmepoM Gonee 12Mm; [ — IpH IOTPYXKEHUH B BOLLY;

3 — pazmepom Goree 2.5Mm; 8 — mpu AIUTETHFHOM MOTPYKEHUU

4 — pazmepom 6osee 1.0mm; B BOAY;

5 — 3amuTa OT IBLIH; X — OTCYTCTBYET.

6 — IBUICHENPOHMUIIAEMOCTH;

X — OTCYTCTBYET.

Puc. 4.2. CTpykTypa ycIOBHOTO 0003HAYECHHS CTETICHH 3aIlIUTHI

Ilynkmor  pacnpeoenumenvuvie cepuu [IP1]  mnpenHa3sHayeHbl IS
pacnpeneneHus 3JIEKTPO3HEPrun HanpsbkenueM 10 660 B nmepemennoro u 220 B
MOCTOSTHHOTO TOKa U JJi1 OOECIEUEeHMsS 3alluThl JIMHUW MOpU TEperpyskax u
KOPOTKMX  3aMbIKaHUsIX.  [IyHKTBI ~ yYKOMILJIEKTOBAHbI ~ aBTOMATUYECKUMU
BbIKIIIOYaTensiMu cepuri AE20 B OTHOMOIIOCHOM M TPEXIIOIOCHOM UCITOJIHEHUSX C
HOMUHAIBHBIM TOKOM 63 u 100 A. B 3aBucumoctd oT cxembl B IKadax
yctaHaBimuBaercss oT 3 10 30 JMHEWHBIX OJHOIOJIIOCHBIX aBTOMATUYECKHUX
BbIKItOYaTened u or 1 mo 12 — TpexmomtocHeix. Ha BBOgax MyHKTOB
npelycMaTpuBaeTCad aBToMaTHuuecKuil BoikatodaTeab cepun A3700 uau AE20 Ha
toku 100-630 A. IlapaMeTpbl HEKOTOPBIX TUIOB PACHPEACIUTEIbHBIX MYHKTOB
[1P11 npuBenens! B Tabnuue 4.4.

Taonuma 4.4
IIynkThl pacnpenenureabnbie cepun ITP11
TunoncononHeHne IMyHKTa Komn-Bo
7 . Tun o
HomunansHbIN JIMHEWHBIX
BBOJHOTO

HasecHoe Hamonbaoe | YTomieHnHoe | TOK myHKTa, A TPEXITOJIIOCHBIX

BBIKJTFOYATEIIS N

BBIKJIFOUATEIEH
1 2 3 4 5 6

Ilynkmoi ¢ aunetinvivmu asmomamamu AE2030

I1P11-3011 - - 90 - 4
I1P11-3012 — — 90 AE2056 4
I1P11-3017 — — 144 - 6
I1P11-3018 — — 144 A3710 6
I1P11-3025 — — 225 — 8
I1P11-3026 - - 225 A3720 8
I1P11-3035 — — 225 — 10
I1P11-3036 - - 225 A3720 10
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OKOHYaHue tadi. 4.4

1 2 | 3 | 4 | 5 | 6
Ilynxmeot ¢ aunetinvimu svikarouamenimu AE2040
I1P11-3047 — I1P11-1047 90 — 2
I1P11-3048 — I1P11-1048 90 AE2056 2
I1P11-3053 — — 225 — 4
I1P11-3054 — — 225 A3720 4
I1P11-3059 — I1P11-1059 225 — 6
I1P11-3060 — I1P11-1060 225 A3720 6
I1P11-3067 — I1P11-1067 225 — 8
I1P11-3068 — I1P11-1068 225 A3720 8
I1P11-3077 | I1P11-7077 | TIP11-1077 225 — 10
I1P11-3078 | I1P11-7078 | TIP11-107/8 225 A3720 10
I1P11-3089 — I1P11-1089 360 — 6
I1P11-3090 — I1P11-1090 360 A3730 6
I1P11-3097 — I1P11-1097 360 — 8
I1P11-3098 — I1P11-1097 360 A3730 8
[1P11-3107 | TIP11-7107 | I1P11-1107 360 — 10
I1P11-3108 | I1P11-7108 | TIP11-1108 360 A3730 10
Ilynkmeoi ¢ aunetinvivu goiknouamenimu AE2050
I1P11-3117 — — 225 — 4
I1P11-3118 — — 225 A3720 4
I1P11-3119 | IIP11-7119 — 360 — 6
I1P11-3120 | I1P11-7120 — 360 A3730 6
IMP11-3121 | T1P11-7121 — 567 — 8
A3730 nmm

[M1P11-3122 | IIP11-7122 — 567 A3740 8

— [1P11-7123 — 567 — 12

A3730 nmmn
— [MP11-7124 - 567 A3740 12
Ilpumeuanus.

1. TlyHKTBI MOTYT OBITH BBINOJHEHBI MO cTeneHu 3amuTel IP-21 u IP-54 (54
UCIIOJIHEHUE) U 10 KIMMAaTUYECKOMY MCIIOJHEHHIO M KaTeropuu pasmeuienus Y3, V1, T3,
T1, XJI2, XJI3, XJI4.

2. JlaHHbIE TYHKTOB C OJHOIMOJIIOCHBIMH BBIKIIOYATENSIMA W KOMOHMHAIMEH OfHO- U
TPEXTOIIOCHBIX CM. B [9].

Ilynkmot  pacnpeodenumenvhobie cepuu 1IP24 YKOMIIJIEKTOBAHBI
aBTOMAaTHYEeCKUMM BbIKItouaTessimu cepun A3700. B 3aBUCMMOCTH OT CXEMBI B
mkadax ycranaBimuBaetcs 4, 6, 8§ unu 12 nuHelHbIX aBTOMaTOB. B Tabmwmie 4.5
MPUBEJICHBI MapaMeTPbl U KOMIUJIEKTAIIUSI HEKOTOPBIX THIIOB paCIpeAeIUTEIbHbIX
nyHKToB [1P24.
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Tabmura 4.5

IIynkTel pacupenenureabnble cepun I1P24 Tpexno1r0CHOro HCNOJIHEHUSA

PacnpenenutenbHbIil TyHKT

BcTpauBaemblil BBIKIIIOYATETb

Hanecroe o JIuHeHbIN (KOTMYECTBO
N —. HamnoapHoOe ucronHenne < Brognoi BbCTOATeCH THITOB)
o

Crioco6 MOHTa)a BHEIIHUX ITPOBOJTHUKOB § Ipenens! =y o %

>E cn oM o 9(6(’ *m

C > _ | perynupoBanus > o > >, D

CBepxy U CHU3Y NPOBOJAMU U @ 661.11112?\/[};1 . = Tun Komn OMIHAILIOrG @ 2 @ 2 2

7 4 YEeCTBO 2 g RS g

KabeJsIMH ¢ PE3MHOBOW UJTU C OyMaXKHOU = TOKa & o == =

IJIACTMACCOBOI U30JIALIUEN U30JISIENR é)( pacuenurens, A < < < 2 Q
[1P24- I1P24- [1P24-

3101(3401) | 5101(5401) | 7101(7401) | ©30(700) - - _ 2 2 _
[1P24- [1P24- [1P24-

3102(3402) | 5102(5402) | 7102(7402) | ©30(700) - - - - 4 B
I1P24- I1P24- [1P24-

3103(3403) 5103(5403) 7103(7403) 630(700) - - - 2 4 _
I1P24- I1P24- [1P24-

3104(3404) | 5104(5404) | 7104(7404) | ©30(700) - E - _ 9 A
T1P24- T1P24- T1P24-

3105(3405) | 5105(5405) | 7105(7405) | 930(700) - - - - 6 B
T1P24- T1P24- T1P24-

3206(3506) | 5206(5506) | 7206(7506) | °o0(/00) - - - 2 2 4
T1P24- T1P24- T1P24-

3207(3507) | 5207(5507) | 7207(7507) | ©30(700) - - - _ 4 A
T1P24- T1P24- T1P24-

3208(3508) | 5208(5508) | 7208(7508) | °>0(/00) - R - _ 6 )
I1P24- I1P24- [1P24-

3309(3609) | 5209(5509) | 7209(7509) | °0700) | - - - - . 12
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npoioKeHue tadi. 4.5

: 5 3 3 5 7 9 10
331]?101)(123210) 521]?101)(?51;].0) 72%1)(%_10) 630(700) B _ ’ =
3311111)(%-11) 5211111)(&232-11) 72?11)(%_11) 630(700) B _ * °
2512 | suaesiy) | 7raasiz) | OG0 | AITHC A —
T1P24-3213 TP24-5213 | I1IP24-7213 420 | A3734C 250-400 2 2
srasly | sovasly | raagsay | SO0 | AVAC M -
3211151)(5,2-15) 5211151)(&232-15) 72%1345‘_15) 550(600) | A3744€ A00-650 : i
3211_161)(?;-19) 5211_161)(53-19) 7211_[61)(%421-19) 420 A3T34C 20-400 _ °©)
32111712\%,45‘_17) 52111713(245‘_17) 72?71345‘_17) 550(600) | A3744C #00-630 : *
sleGsie) | saiaGsie) | 7auecsie | SSUE00) | A3TMC G -
3321101)(%2-20) 5221101)(%;-20) 722)%2-20) 550(600) | A3744C 100-630 _ °
ity | ity | it | o0 || 1 | ane e | ¢
sazaszz) | sooasszz) | Tazarsz) | SO0 | ATHC 00630 i
somaEszs) | saoasszs) | Tezaszy) | SO0 | AIASH : : -
32?4%2-24) 52?4%3-24) 722413(%‘5‘_24) A000620) | AT 2 : :
soosss) | saossszs) | 7ezs(rszs) | SO600) | AIASH : ‘ -
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OKOHYaHue tadi. 4.5

1 , - ] c 9 10
322H;§g-2 0 52211;&2_)‘;-2 o | 7 Zgg’ég'z 6 | 550(600) | A374H 2 2
3221171)(%4;-27) 5221171)(%2-27) 72?71)(%2-27) 100620) | AST8H - i
322%3-2 9 52?;2?5‘-2 o | 7 2?8%‘;'2 g | 550(600) | A3748H 2 4
sz | szes | mangezs) | SSOC0) | A7 ——
33?013(2250) 522013(2250) 72%8;0) 06 | ATt - :
33?11)(:23323 ) szglfégé y | 7 zgﬁiﬁé )y | 550(600) | A3748H - 8
333112};:233-3 ) 523112%; y | 7 Zg%gé 5 | 550(600) | A3748H 2 0
333H3}égé3) 523H3}E§gé3) 72?3%2233) 290(600) | ASTASH 4 :
Ilpumeuanus.

1. B ckoOkax yka3zaHbl MYHKTHI C IPYTHMHA JOIMYCTUMBIMH TOKaMH MTPH TON YK€ KOMILIEKTHOCTH.

2. IIyHKTBI BBITYCKAIOTCS MO CTENEHM 3aIUThl B ABYX ucnoiHeHusx — IP21 u IP54, yto oTpaxaercs B 0003HauYCHHM IyHKTa
BBEJICHUEM JIOTIOTHUTENIFHO K Mapke MyHKTa o0o3HaueHuid 21V 3 i 54V 3, nanpumep [1P24-3101-21VY3 u [1P24-3101-54VY3.

3. * HOMUHAIBHBIA TOK TEPMOOMMETAIUITMYECKUX paclenuTenell Boikimrodareneil TunoB: A3726DY3—(160-250)A, A3722dDY3—
160A; ** — 10 xe, st TuoB A3716DY3—(16-160)A, A3712DY3-160A; *** — 10 e, mist TunoB A3716DY3—(16-80)A.
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Pacnpedenumenvuvie nynkmer cepuu I[IP85 u [IP87 BblllycKaloTcs Ha
HOMHUHaIbHbIE TOKM OT 160 mo 630 A. KoMIUIeKTyrOTCS aBTOMAaTHYECKUMU
BbIKIIIOUaTensiMu  cepu BAS0 u  mpegHasHadyeHbl I paclpeiciICHUs
AIEKTPOIHEPTHH U 3aIMTHI AIEKTPOYCTAHOBOK IIPH Mmeperpy3kax u Tokax K3, mms
HEYACThIX OINEPATUBHBIX BKIIOYEHUW W OTKJIIOYECHHUM DJIEKTPUUECKUX Lened u
yCKa aCUHXPOHHBIX JIBUTATENEH.

[TyHKTBI UMEIOT UCIIOJHEHUS 0 HOMUHAIBHOMY TOKY — 160, 250, 400 u 630
A, mo creneHu 3amuthl o6onouku — IP21 u IP54, mo cmoco0y ycTaHOBKH —
HaIoJbHOE, HaBeCHOE U yroruieHHoe. [IynkTel cepun [1P85 mpennasHaueHs! s
AKCIUTyaTallMi B CETIX HanpsbkeHueM 1o 660 B nepemenHoro Toka, a cepuu [1P87
— B ceTAx HanpspkeHueM 10 220 B nmoctosHHOrO TOKa. IIyHKTBI MOryT MMETH Ha
BBOJIE aBTOMaTH4eckue BbikitouaTenn cepun BAS1, BAS5 u BAS6. B kauecTtBe
JUHEUHBIX BBIKJIOYATENIEM B NYHKTaX YCTAHABIMBAIOTCS aBTOMATHYECKUE
BBIKJIFOYATEHM oHOMoI0cHbIe BAS51-29 u tpexnomtocasie BA51-31 m BAS51-35.
[IIvpokuii OuMana3oH HOMHUHAIBHBIX TOKOB pAaclUENUTeNed aBTOMAaTHYECKHX
BBIKJIFOYATEJIE TO3BOJISET OCYIIECTBUTH 3aIUTY OJJIEKTPUUYECKUX Iened u
YCTAHOBOK Pa3JIMY€HHOT0 Ha3HAUYCHUSI.

CrpykTypa yCIOBHOTO 00O3HAUEHUS paclpeAeTUTEIbHBIX MyHKTOB MpUBEICHA
Ha puc. 4.3, 4.4, a mapaMeTpbl U KOMIUIEKTAIUs — B Tabnumax 4.6 u 4.7.

(o] 1) 2] (3] [4] [5] [6]
ITynkr pacmpe- Osa widpa
ACTHTCIHBIH Kareropus pazme-
CHUA
JIBe udpsr Hl
Howmep pazpabotku OpHa wn iBe OYKBBI
cepuu Knumarnueckoe ucnonHenmne
Onna wudpa Crenens 3alAThLl 000JI0YKHA

Bup ycranoBku myHKTA!

3 — HaBecHOE; BBOJ| CBEPXY U
CHHM3Y IIPOBOTHUKAMH, KaOEeIIMU
B PE3MHOBOM WJIM TUIACTMACCOBOU
W30JISILAN; CHUA3Y — KaOeNsiMH B
OyMa)KHOU H30JIAIINN

4 — HaTONIEHOE; BBOJI IIPOBOJIA U
Kabens cBepxy

5 — HaBeCHOE, BBO/] CBEPXY U
CHM3Y NIPOBOJaMH, KaOeJIsIMH B
PE3UHOBOM WM MJIaCTMAaCCOBOM
W30JISILIMN; CHU3Y — KaOeNsiMH B
OyMa)KHOU M30JIAIINN

Tpu 1udpsr

Homep cxembi

[To HOMEpY CXEeMBI MOKHO ONPEACTUTE TabapuT
(lioms A), KOJ-BO U THIT BHIKIFOUATEIICH, IPYTHE
TTAaHHBIC

7 — HaIoJILHOE; BBOJI CBEPXY HIIM CHHU3Y IPOBOJAMH, Ka-
OensIMU B PE3WHOBON MJIH IJIACTMACCOBOU U30JISIIIHY;
CHHU3Y — Ka0esIMH B OyMaKHOU U30JISITHH

8 — HamosibHOE; BBOJ MPOBOAAMH MM KabeieM B pe3HHO-
BOH MJIM IIJTACTMACCOBOM HM30JIAIUN

9 — HanonpHOE; BBOJI KabeneMm ceuenreM 1000 MM

Puc. 4.3. CtpykTypa yciIoBHOTO 0003HAUCHHS
pacrpenenuTenbHbIX NyHKTOB cepuun [TP85 u [1P87

84



(7]

(85][ - [3] Jo12] || [2a][ -]y 3]

ITynkT pacmpe-
JEIINTENbHBINA

Howmep pazpabotku ceprum
85 — mepeMeHHBII TOK
87 — MOCTOSTHHBIN TOK

3 — HaBeCHOE HCIIOJIHEHHE;

BBOJ{ CBepxy n CHI/I3y HpOBO,Z[aMI/I, Ka-
OeJIsIMU B PE3UHOBOM HJIH I1TACTMACCO-
BOM M30JIAMY; CHU3Y — KaOensIMu B
OYMa)KHOH H30JISITHH

012 — HOMEDp CXEMBI

IP21 — ctemens 3ammThI (cM. puc.4.2)

2 —3amumTa OT MPOHUKHOBEHUS BHYTPH MAJIBICB WX TPE]I-
METOB JJIMHHOM 10 80 MM U OT IPOHUKHOBEHHUS TBEPABIX

TeN pazmepoM Ooiiee 12 MM
1 — 3ammTa OT BEPTUKAIBHBIX Kamelb BOJIBI

Kareropus pazmenienus
3 — IUIs1 3aKPBITHIX
MOMELICHUI

KnmmMatiueckoe nuenonHeHme
VY — 7151 yMEpeHHOro KJiuMara

Puc. 4.4. [Ipumep yciaoBHOro 0003HaUEHUS paCHpPENEIUTENLHOr0 MyHKTa cepun [1P85

Tab6auia 4.6

TexHuveckue 1aHHbIC pacnpeaeJUTeIbHbIX MYHKTOB cepuu ITP8S C

TPEXNMOJKCHBIMHA JJMHEHHbIMH BBIKJIIOYATEJIAMH

Howmep Pabouwii |, A. npu ncnoaHEeHUU KOHHquCTBO TPEXTIOTHOCHBIX
CXOMBL e, A JIMHEHHBIX BBIKJIIOYATEIICH
IP21VY3 IP54 YXJ12, T2 BAS51-31 BA51-35
1 2 3 4 5 6
C zaosrcumamu Ha 6600e
153 630 504 473 - 2
154 2 2
155 4 2
156 6 2
157 8 2
C svixnouamenem BA51-39 na ésooe

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
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OKOHYaHue 1adi. 4.6

1

3

4 |

5

6

C gviknrouamenem BA55-39 na esooe

115

630

504

473

116

|

117

118

=
N | o

119

120

121

122

123

O O[N]

C gviknrouamenem BA56-39 na esooe

140

630

504

473

141

w| o™

142

143

==
N | o

144

145

146

147

148

O O[N]

NINNNA]

u IP54), Bce ocTanbHble — HaBECHOE U HamonbHOE ncnoianenue (IP21 u IP54).

Ipumeuanue. I1P 85 mo cxemam 153...155 umeroT Tonbko HaBecHoe ucnonaenue (1P21

Tabmnura 4.7

TexHuvyeckue JaHHbIE pacnpeaeJauTeJbHbIX NYHKTOB cepuu IIP 85 ¢ ogno- u

TPEXNMOJHCHBIMHT JMHEHHbIMH BBIKJIIOYATEJISIMHU

Howmep Pabouwii |, A, mpu UCTIOTHEHUHT KOHH%CTBP BASI-31
CXOMBI I, A JIMHEUHBIX
IP21VY3 IP54 YXJ12, T2 | l-momrocH. | 3-NIOJIFOCH.
1 2 3 4 5 6
C 3aoicumamu Ha 8600¢e

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
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npojoKeHue Tao. 4.7

1 2 3 4 5 6
016 12 2
017 6 4
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 sviknrouamenem BA51-33 na ésooe
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
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npoaobKkeHue tabi. 4.7

1 2 \ 3 \ 4 \ 5 \ 6
C svixnouamenem BA51-35 na ssooe
056 250 200 188 12 -
057 6 2
058 - 4
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 svixnouamenem BAS51-37 na ésooe
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 sviknouamenem BA55-37 na esooe
099 400 320 300 - 4
100 18 -
101 12 2
102 400 320 300 6 4
103 - 6
104 24 -
105 18 2
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OKOHuYaHue t1aoi. 4.7

1 2 3 4 5 6
106 12 4
107 6 6
108 — 8
109 30 —
110 24 2
111 18 4
112 12 6
113 6 8
114 — 10

C svixnrouamenem BAS56-37 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

Ilpumeuanue. Ilynktel TP 85 mo cxemam 001...089 mo crnocoOy yCTaHOBKHM HMMEIOT
ucronHeHue HaBecHoe (crernenpb 3amuThl IP21 u IP54) wnn yromnennoe (IP21), a mo cxemam

099...114, 124...139, 152 — naBecnoe u HanonsHOe (IP21 u IP54).
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4.3. KoMmmymauyuoHHbIe u 3aWUumHsbie annapamasl
HanpsikeHuem Ao 1000 B

4.3.1. NMpepoxpaHutenu

[Ipenoxpanutenun OPUMEHSIOTCA U1l 3AIIUTHI JIEKTPOYCTAHOBOK OT TOKOB
K3. 3ammra oT neperpy3ok ¢ moMOIIbI0 IPEAOXPAHUTENCH BO3ZMOKHA TOJIBKO MPU
YCJIOBHH, YTO 3aIIUIIIAEMbIC JIEMEHTHI YCTAHOBKHA OyIyT BHIOPAHBI C 3aMacoM IO
MPOITYCKHOW CIOCOOHOCTH, TPEBBIMIAIONIEM MPUMEPHO Ha 25 % HOMUHATBHBINA
TOK IJIABKOM BCTABKH.

Haubonee pacnpocTpaHeHHBIMU MPEAOXPAHUTEISIMU, TPUMEHSEMbIMU JIJIs
3alIUTHI AJIEKTPOYCTAaHOBOK HanpspbkeHuem a0 1000 B, sBustores:

ITP — npenoxpanuTenb pa30OPHBIN;

HITH — naceinmHOM nIpe10XpaHuTeNb, HEPa30OPHHBIL;

[TH2 — npegoxpaHuTeNlb HACHITTHOM, pa300PHBIN.

HanomHurenem sBiseTcs KBaApLUEBBIM METKO3EPHUCTBIN MECOK.

B Tabmunax 4.8 u 4.9 mnpuBeneHbl TEXHUYECKHE JaHHBIE ILUIABKUX
MPEIOXPAHUTENIEH, a HA puc.4.5 TOKA3aHbl 3AIIUTHBIE XAPAKTEPUCTUKHU TLIABKHUX
BCTaBOK Ipenoxpanureineit tuna [IH2 Ha paznuyHble HOMUHAIIBHBIE TOKH.

Tabnumna 4.8
Texnuyeckue 1aHHble npegoxpanurTeneu [1P2
. Haunbonpmuii oTKIIF0YaeMBbIH TOK
HomunansHbBIN TOK, A N
(meiicTByroIICE 3HAUCHHE), A
Hcnonuenne 1 ‘ Hcnonnenue 2 Hazuauenue
ngp?fe();e%a- I1naBKix NP HanpspKeHun, B
BETABoK 220 | 380 | 380 | 500
15 6; 10; 15 1200 800 8000 7000
IIpenna3zHaueHbl
60 15; 20,. 25; 35; 5500 1800 4500 3500 |44 paboThI B CETIX
45: 60 IIOCTOSHHOTO U
100 60; 80; 100 14000 | 6000 | 11000 | 10000 |MEPEMEHHOTO TOKA
200 100; 12571603 | 14000 | 6000 | 11000 | 10000
200 HomunansHOE
350 200, 225, 260; | 41607 | §000 | 13000 | 11000 |MAnPKCHHCY
300; 350 HCIIOJIHEHUS
600 350; 430500 | 15000 | 13000 | 23000 | 20000 |1 220B.ay
600 HCTIOJTHEHNS
600; 700; 850; 2-500B
1000 1000 - - - -
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Tabanma 4.9

Texunueckue nanupie npegoxpanureneil HITH u 1TH2

HomMmuuansHbIA TOK "
= 8 = 8<
= = N
E >§ 5 ?g [Tpu xakom
jasien
Tun npenoxpanuTens é < [TaBKIX BCTABOK, A % Eq é E) MOJI0KEHU U
% O 2,2 3| NPEIOXpaHUTENs
) o B o T
Q, =
=
HITH-15 15 6; 10; 15 —
HITH-60M 60 |20; 25; 35; 45; 60 -
T1H2-100 | 100 |30; 40; 50; 60; 80; 100 50000 |IIpu BepTHKAIEHOM
[Tatponbl [1H2-250 |~ 250 2(5)6100; 1251 190, 200 40000 EOFJ?(I));Z(})II:I?HBHOM
pas0opusie | [TH2-400 | 400 |200: 250; 300: 400 25000 |Tonbko mpu
T1H2-600 | 600 |300; 400; 500; 600 25000 |BepTuKaIHLHOM
I1H2-1000| 1000 |500; 600; 750; 800; 1000 | 10000 |momoxkeHUHU
10
z VT AT T20
=4 LVAAVA W W VA R
= v\ AN A AN \\
= VAR \ \ M\
= LEAUVAN AN AN 150
50 T\ ‘\ \\ \ ‘\ \\ \ ) ’\(\(‘\
\ \ I\ W\ 200
\V\ N\ \ \\ \ Phad i
, A\ \\\ L\ 250
: AN\ \ AT\ 1300
.\ \ [\ \ \ AP Z. Y |
WAV VA \ =l AN
o NAW LA VUL Y\ 400
s AN oo |
Z 207X NN AN W
an} 015 \ \ N\ \ '\ \
= NI AN WAV MM BN NN
% 50 \ NANMVLRNANY
O 60 T NN WK
0,1 — N ‘\
0,05 80= > N \\\ \\\\\\ \‘\ \b\\
100X ‘\: N A WA WSS VA SN
A
N N
0,01 TS ~ | [T
0,005
50 100 200 500 1000 2000 5000 10000 I, A

Puc.4.5. 3amuTHble XapaKTEepUCTUKU IIJIaBKUX BCTaBOK npenoxpanurenen [TH2
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4.3.2. ABTOMaTnyecKkue BbiKnroYaTenum

ABTOMAaTHYECKHE BBIKIIOUYATEIN C €CTECTBEHHBIM BO3IYIIHBIM OXJIaXKICHUEM
(aBTOMaTBI) MpeAHA3HAYEHBI I OTKIIOYeHWs Toka npu K3, meperpyskax u
HEJIOMYCTUMBIX CHWXCHUSIX HANpsOKEHUs, [Ji1 OINEpPaTUBHBIX BKIIOUEHUN U
OTKJIFOUCHHUI DSJIEKTPUYECKUX Iiened (B TOM 4YHCIe SJIEKTpOJBHUrareiieil) Ha
Hampspkenue 1o 1000 B.

Pacuenurenu, SBISAACh COCTAaBHOM YAacThl0 aBTOMATOB, KOHTPOJHMPYIOT
3aJlaHHBIA TapaMeTp 3alMIIAeMON ey U BO3JACUCTBYIOT Ha pacUEIUISIoNee
YCTPOMCTBO, OTKIIIOYAIOIIEEe aBTOMAT.

Haubounee pacnpocTpaHeHHBIMH PACUEUTEISIMU SBIISIOTCS:

a) SJIEKTPOMAarHUTHbIE — JIJIS 3alUThI OT Toka K3;

0) TEIJIOBBIC — JIJIs 3AIUTHI OT MEPETPY30K;

B) KOMOMHHMpPOBaHHBIE, COBMEHIAIONIME B ce0€ JJIEKTPOMAarHUTHBIE U
TEIJIOBbIE PACUEITUTEINH;

') MOJIYNPOBOJHUKOBBIC, MTO3BOJISIIOIIME CTYIIEHYaTO MEHSITh: HOMUHAILHBIN
TOK paclenuTess, BpeMs cpadaThiBaHUS B 30HE NEPErpy3KH, OTHOILIEHUE TOKa
cpabateiBanus npu Toke K3 (0,1; 0,25; 0,4 ¢).

[TonynpoBOTHUKOBEIE PACIICIUTENN UMEIOT 00Jiee CTa0UIIbHBIE MapaMeTPhl U
yA0OHBI B HACTPOMKE.

Ecnu aBTOMar He UMEET MaKCUMAaJIbHBIX PACUENUTENEH, TO OH UCIIOIb3YETCS
TOJIBKO JIJIS1 KOMMYTAIIUH 1Iereil 6e3 Toka.

Kpome yka3aHHBIX BbIIIE, UMEIOTCA TaKXKE MHHUMAJbHbIEC, HYJEBBIE,
HE3aBUCHMbIE W MAaKCHMaJbHbIE TOKOBBIE pacUEnuTeNd. MUHUMAIbHbIC
pacuenuTeNy OTKIFoUaoT BKIroYeHHbIH aBToMaT npu U=(0,35+0,7) U,,.\; Hy/IeBbIC
pacuernurenn — npu (0,1+0,35) U,,,. He3aBucumble pacrenuTeNn cCiykar is
JYCTAHIIMOHHOTO OTKJIIOYEHHS] aBTOMATOB, MAKCUMAaJIbHBIE TOKOBBIE — JIJIS 3aI[UTHI
ANEKTPUUECKUX IIETIeH (KpoMe ABUTATEINEH) OT MePErpy3KH.

Haunbonee coBpeMeHHBIMH, SBISIOTCS aBTOMATHUYECKUE BBIKITIOUATEH CEpUU
BA, npennasnHaueHHble i1 3aMeHbl yctapeBmmx A3l, A37, AE, ABM u
«Onektpon». OHH  HUMEIOT  yMEHBIIEHHbIE  Tra0apuTbl,  COBEPILECHHbIE
KOHCTPYKTUBHBIE Y3JIbl MU DJJIEMEHTBl. PaboTaloT B CEeTAX MOCTOSIHHOTO U
nepeMeHHoro Toka. Ha puc.4.6 npejacraBieHa CTpyKTypa YCIOBHOTO 0003HAYCHUS
cepuun BA.

OcCHOBHBIC TEXHHMYECKHE JaHHBIE aBTOMATOB JaHbl B Taoimie 4.10, a
noipoOHbIE YCIOBUS UX KCIuTyaTanuu — B [10].
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BA 51 — 3 — 1

OGo3HaueHue OO6o3HaueHNE KOJIHYECT-
BBIKJIIOYATEIs Ba TIOJIFOCOB:
1 - onun
Pa3pabortka: 2 — nBa
51, 52 — ¢ TEMIOBBIM U JJIEK- 3—1pu

TPOMAarHUTHBIM pacIenuTe-
JIMU (MJTH TOJIBKO C DJIEKTPO-
MarHUTHBIM);

53, 55, 75 — ¢ moynpoBOHU-
KOBBIM MaKCHUMAIIbHBIM pac-
LEMUTETIEM;

56 — 6e3 MaKCUMaJIbHBIX pac-
LEeNUTENeN

O06o03Ha4YeHNST HOMHHATBHOTO TOKA (lyoy, A)

BBIKJIIOUATEIS:

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. Ctpyktypa ycioBHOro 0003HaYeHUSI aBTOMATHYECKOTO
BBIKJTIOUaTeIs cepuu BA.

JlononnumenvHule céedenus 06 agmomamax:

1. ABromatnueckue BbikiroyaTenu cepur AIISOb BblmycKarT ¢ pa3HbIMU
BUJIAMU PpACIICTIUTENICH, YTO OTpakaeTcs B uX o00Oo3HaueHuu. Tak, Hampumep,
AIT50b2MT — ¢ nBymsa komOuHHMpoBaHHbIMHU pactenutensmu; AIISOB2M — ¢
IBYMs 3yiekTpoMarHuTHeiMU pacuenutensmu; AIISOB3TH — ¢ TpeMs TemioBsIMU
paclenuTeIsIMU M MUHUMAJIBHBIMU PACIETIUTENIIMA HanpsbkeHuu; OykBa  []
O3HAYaeT — HEe3aBUCUMBIN pacuenuTesb, 0ykBa O — MakCUMaJbHBIN paclenuTeNb
TOKa B HYJIEBOM MPOBOJE.

[IpeaenbHas KOMMyTalMOHHAsi CIIOCOOHOCTh aBTOMAaTa MpPU NEPEMEHHOM
Hanpsokeann 380 B cocraBimsier 0,5-10 kA 1npu  HOMHMHAJIBHOM  TOKE
MaKCUMAJIBHBIX pacuenurenen 1,6—-63 A.

TexHuueckue paHHble BbIKIOUaTened cepun AIISO Ha HOMUHAIIBHOE
Hanpsbkenne 380 B mepemennoro u 220 B MOCTOSHHOTO TOKAa MPUBEICHBI B
tabmmie 4.11.

2. ABromatuueckue BbikiItouarenu cepud AKS50 m AK60 BeimyckaroT co
CIENYIOIMMU  BUAAMHM  pacuenutened: ML —  BIEKTpOMAarHWTHBIA — C
THAPABINYECKUM 3aMEJUICHHEM CpalaThIBaHUS JUIsl 3allUThI B 30HE TOKOB
neperpy3ku u K3; M — 351eKTpOMarauTHBIN 1714 3a1IUThI B 30HE TOKOB K3.
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OcHOBHbIE TeXHHUYECKHE JaHHbIEe ABTOMATHYECKHUX BBhIKJIIOUaTE e

Tabmuma 4.10

o <
= =
5 % g“ VYcraBka
= E 5 g o cpabatsl- Bpewms §
o § e E BaHUs cpabaTbIBaHus, C Q <
§ é % = | pacuenuress g 2 3
= = | & 55| £
T UHOMa IH0M1 ] = ) =
um | A = = = : °o x 5
2| = & §8| =
S é ™ 3 E ™ npu s =
DE 5 =~ T 5 2 P pu = 2| A
Q. o é =y qm) TOKE ToKe B 30HE g( o
2l 8| ¢ 2] 8 | 105 K3 | &
[P M = [&] m | 6 IHOM [::
g E g HOM
o e o
1| 21| 3 |4|5]| 6 8 9 10 | 11 | 12 | 13 | 14
=220 630; 35
=440 . 800; . c. 25
206 | ~380 18880 630; ?f =
800; ’ 40 2
~660 = | B =
2 | Z | 1000 =
=440 S| 2| 630 45 =
1250; S | = ’ : g
210 ggo(1600| | E| B | 10| o as i 0| B
=440 |2000; S| & [1000 | 1 107 50 | 8
2500: S| 5 | 1600 . o
925 | 660 |3200; 5] 5| =w 357 o | Z
4000 4000 T
=440 |4000; 2500; A
D40 5000; 4000
~660| 6300 6300 85
=220 2 é - - 5 — [320] - | 45
(]
3 < 10,6;0,8;
£ E S 12
22 2 [ 152
TE o | 254 5
=g S 568 2 S
AK50 50 |, .|= S & | 10; _ = 0,2- z
~380 2:3 : E E 125 | 135 510 & ~ | oa| 8 5
= 5 2 |15 20 )
55 2253 2
2 =l 2 |40;45;
RN 50
= =
Q) Q)
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npogomkenue tabdi. 4.10

1 [ 21 3[a]5s5]6 7 8 9 10 | 11 [ 12 [ 13 | 14
=220 1 0,6:0,8; 15:5 3-5
=440 2 1;1,25;| 3
1,6; 2;
2,5;
3,15; 4;
= 5:6,3;
AK63 63 z 8; 10; 153;| - |32 -
~500 2:3 g 125, | 1,3 | 12 2,3:9
= 16; 20;
= 25;
‘S 31,5;
Q 40(;33?0;
. =220 2 E 0,5-4
i = |1,6; 2,5; . c.
2 |~500| 50 = 464 | 125 | 35| - Jusa0] - | 2%
= 3 = 0 10 35 | 8
~660 z 0241 £
; 3 ~
& g | 6;10; . .
S |.380| 25 | 1 = 116:20: | 125 | 12418 1.2
= 1,5 1,8
2 25
~380 03: 04 5 0,7-4
S 0,5; 0,6; &
" =
= 0,8, 1; S - _
< E 1,25; ‘é
o 1,6;2; | 0,9- o
& | <660 16| 3 25 | 115 | ¥ | = 0176
3,15; 4; ’
5:6,3;
8; 10;
12,5: 16
~220 1 0,6; 0,8; 2-6
~380 1;3 1; 1,25; 0,8-6
~440 1 < | 182 2-45
: 3%55;4 2
= | E |315:4 g
S 63 = £ 1810 s 12 g | - | - N
<2 660 3| & &) & 07-4| ©
~ % | 16; 20; o '
= =
31,5;
40; 50;
63
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npoaospkeHue tadm. 4.10

[N
N
w
ESN
a1
[op}
\l
o
©
o

11 12 13 14

~380 10;
12,5;
16; 20;
100 25; 32;
40; 50;
63; 80;
100

2,4-6

5-20 | -

~660 2,1-4

AE2050M
He cpabatbiBaeT B |,
TeueHue 24.

16; 20; 3,5-
25; 11,5
31,5;
40; 50; | 0,9-
63;80; | 1,15
100;
125;
160

~380

160 12 — — —

AE2060
Pyunoii

~660 3-6

=220 0,6; 1,3-10 2-5
0,84; 1,
1,25;
1,6; 2;
2,5;
3,25; 4, — — — —
5: 6.3: 2-10 0,8-5
8; 10;
12,5;
16; 20;
25

TerutoBoii

380 25 |1;2

AE2530

25; 2,5:5;

o 315 | |10 | | | [P
40; 50;
'S 5-10 3-6

DNeKTPOMAarHUTHBIN

=220

AE2540

~380

50; 60;

80; 100 20 -

=220 100

AE2550

BA13|~114 3,15: 5;

25 | 3 16: 25

~660

0,6; 0,8;
1;1,25;
1,6; 2;
2,5;
3,15; 4; A
5;6,3;8;| 6;12 31,5 - - - 10 -
10; 12,5;
16; 20;
25; 31,5;
40; 50;

440 63 |2;3

BA13-29
3aMeJJIeHHeM cpaldaThIBaHUs

aﬂeKTpOMaFHI/ITHHﬁ C I’ ApaBIIMYECKUM
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npogomkenue tabdi. 4.10

1 [ 23 ][4]5]6 7 8] 9 [ 10 | 11 | 12 | 13 | 14
BAl6[~380| o7 | 1 D e
| ~380 2-10 1,26
o &
23 06 |,. a | S B
< Z|=220] 63 |12 0.6-63 1,3-10 2-10
<)
~380 1|,
- 6,3; 10; =
& : 16,20, | | _ B B B S 3
2 |=220| 10|32 25; 315; 1,7-3 ?«E
/M 40 = s
o 0,3-4 1,5-
3B ~380| 5. 5 (BAS51-25)| 1,2; | 7; 10; 38
29 25 525 (135 14 | ~ | ~ | ~ .
o | ~660 (BASII25) 12-3| 78
=220 s 100 Al 1,2; [3;6; 7 2-28 | E,
5 100; |1; 2; % 163100 125/, | | | 2
= |~660(160 | 3 | _ | E |ama160A| ; | % 15-12
S | E | 80-160 |1,35
o) = § 6; 8;
) =220 5 5 | 80; 100; ;|.0’ 25-35
“ 250 [2:3] & E* 125: 200: | —
= |~660 2 | 250 12 10-12
M
N -
5 9= 400 250; 300; 0 R 35:85
= & | ~500 400 20 12-20| 3
] 1 —~
& o 40; 50; g
%5 250 | 3 63;80; | - - - | - g
= & | ~660 100; 125; 12 35-20| %
160; 200; )
250 3
=220 2500; Ei
6 |3200; 3B | &
o | 4000
i _ 400; 500; 2500; 20
9 630 123 630 300 | |~
A | -660 10 | 4000; 50
5000;
6300
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okoHuyauue tadi. 4.10

1 2 [ 31457 6 7 8 | 9 10 11 12 | 13 |14
2500;
=440 6 |3200: 85
- 4000
™ 250; 320; -
Q1 |~380 639 |2: 3 400: 500; 2500, ) L |40
ps 620 3200:
M 560 10 | 4000; 20
~ 5000:
6300
~380 2: 3 135
o 1 1
BAS3 ~660 5 £ 5; 7 — 33,5
-41 — & °9 —
=440 S o = S 2;4;6 110
o |~380 IS E 2;3; 01;02; 135
% [ ~660 SL S8 5, 7 03 335
3 i1 1000 29 39 - : 0,04
=440 28 &4 2:4:6 0,1: 0.2 100
~380 Eg £ 9 55
BA56|~660 c©o 33 335
41 s 2 - -
m [¥a)
o =
=440 2| E 2;4,6 160
-43 | ~660 : g | s | 1000; |™ "2 16 475 | =
21 2| 180 2. 1 2
- Q b . . .
BAss =440 o0 = B te00 2,_4,_6 0,1_, 0,2_ 100 | E
_43 660 = g 2! 31 0111 0121 - 47 5 g
- =Y 5, 7 0,3 Pl g
— =
BA56| =440 1600 - 100 | £
-43 | ~660 475 | E
1575; 2:4:6 - 50 i)
BAT5 2500 2000: 23 2
45 _ — | 40 | F
2500 5: 7 &
2520; 2:4:6 60
B_/Z‘;S 4000 3200: 23 45
4000 5: 7
=440 2:4:6 100
5.7
BAS83 1000 250; 400; | o 2;_4\;)_6 4: 8: 100
41 630; 1000 7| 7 | 16 45
2:4:6 0,1; 0,2 100
Bﬁs 2.3 0.1: 0.2 45
5.7 0,3

* - cm. Tabnuny 4.11

** - cm. Tabmuiy 4.12
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ABTOMaTHYeCKHe BhIKJIUYaTeau cepuu AIIS(

Tabmuma 4.11

o = Tok cpabaTbiBaHHS
» g Z o 3IIEKTPOMArHUTHOTO
g < g e« g 8 § = pacuenurens (oTceuka), A
=l €5 ¢ SocB
25 a G = s E &
T £ SEE | pE2E |  npw
aBTOMATa § 5 E § 5 % 3 5 % IEPEMEHHOM npH
S § 35 § % E 5:5 g TOKC OCTOSHHOM
é Q % Lc.c: o ¢ g 3 YacTOTOM TOKE
53 l% 50T
Kombunuposannuwiu
ATI50-3TM 1,6 2,16 1-1,6 11 14
AII50-2MT 2,5 3,38 1,6-2,5 17,5 22
4 5,4 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
ODnexkmpomacHummubl i
AII50-3M 1,6 11 14
ATII50-2M 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
Tennosou
ATI50-3T 1,6 2,16 1-1,6 — —
ATI50-2T 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
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3. ABtromarnueckue Bbikitouarenu cepun AE1000 npegnazHaueHbl [is
3aIUThl OCBETUTEIBHBIX JJIEKTPUUECKUX LETIEN IEPEMEHHOIO TOKa; HOMUHAIbHBIN

PEXKUM pabOThI — MIPOIOKUTEILHBIN (Ta01.4.12).

Ta0muma 4.12

ABTOMaTHYECKHE OJHOMOJIIOCHBbIE BhIKIIOYaTeu cepun AE-1031
NMepeMEeHHOro ToKa HanpsikenueM 220 B Ha HOMMHAJIBHBIA TOK 25 A

Kparnocts TOKa
. Tok cpabarbiBaHus
Tun aBToMaTa u HomunanbeHeblIil TOK cpabaThIBaHUS
TEIIOBOTO
pacuenurens pacuenurens, A AIEKTPOMArHUTHOTO
pacuenurens, A
pacuenurens
Kombunuposannuviu

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

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

Tennoeotu

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. ABromarnueckue BoikItouarenu cepur AE20 paznuyarorcst o 3Ha4YCHUIO
HOMUHAJIBHOTO TOKa BBIKITIOUaTENs cienytonum oopasom: AE2020 — 1,0, = 16 A;
AE2030 — 5 0n = 25 A; AE2040 — | 100 = 63 A; AE2050 — | 0n = 100 A; AE2060
— lyuwon = 160 A. UerBepras nmdpa B 0003HAUCHHWM BBIKIIOYATEIS O3HAYacT
ciaeaywimiee: 3 — TPEXIOIIOCHBIE C DJIEKTPOMArHUTHBIMU MaKCUMaJbHBIMU
pacuenutensiMu; 4 — OJHOMOJIOCHBIE C JJICKTPOMArHUTHBIMH U TEIJIOBBIMU
MaKCHUMAaJIbHBIMH PACIIEIUTEISAMU; 6 — TO K€, HO TPEXMOJIIOCHBIE.

5. ABromatmueckue BbIKIOUatenu cepun AE25 wumerwor no ogHOMY
3aMBIKAIOIIEMY U TI0 OJTHOMY pa3MbIKaIOIIEMy KOHTAKTY.
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Jnst 5TUX aBTOMATOB HKMEET MECTO CIEAYIOIIEee YKCJIO TMOJICOB B
KOMOMHAIIMM C MaKCUMAaJbHBIMHU DPACIENUTENSIMU TOKa: | — OJIHOMOJIIOCHBIE C
AIEKTPOMArHUTHBIMA MAaKCUMAJIbHBIMHM PACUEIIUTEISIMU TOKA; 2 — IBYXIIOJIIOCHBIC
C DJIEKTPOMAarHUTHBIMU  PACUCNUTEISIMU  TOKa; 4 — OJHOIOJIOCHBIE C
AIEKTPOMArHUTHBIMUA M TEIUIOBBIMH PACUEIUTENIIMU TOKA; 5 — JBYXIOJIFOCHBIE C
AIEKTPOMArHUTHBIMHU U TETUIOBBIMA MaKCHUMAaJIbHBIMU PACUEIUTENISIMU TOKA.

6. ABTOMaTmyeckue BbIKIOHaTenu cepur BAI13 mnpenHazHadyeHbl IS
OTKJIFOYEHMS 3JIEKTpUUecKuX wened npu mneperpy3kax u K3. Ildaras m mecras
uGpsl B 0003HAYEHUHU BBIKJIIOUATENS] O3HAYAIOT cleAyromee: 22 — JaBa Mmojiroca ¢
ANEKTPOMArHUTHBIMU PacUENUTENsIMU; 23 — JIBa MOJI0Ca C 3JIEKTPOMAarHUTHBIMU
paclenuTeNsIMA € THAPABIMYECKMM 3aMeJieHueM; 32 — Tpu MOJIca C
ANIEKTPOMArHUTHBIMU PAaCUENUTENAMU; 33 — TpU MOJOCca C AIEKTPOMArHUTHBIMU
pacUENUTENSIMU C TUIPABINYECKUM 3aMeieHueM. BpeMs OoTK/IIoYeH s aBTOMAaTOB
Mo/ ICMCTBUEM HE3aBUCUMOTIO pacuenutens He npesbimaet 0,05¢.

7. ABToMarnueckue BbIKIOUarenn cepun  BA16  BeimyckaroTcs  Ha
cCleaylollie HOMUHalbHBIE TOKM: 6,3; 10,0; 16,0; 20,0; 25,0; u 31,5 A.
HomuHanbHbIe YyCTaBKH MO TOKY cpabaThiBaHUSI COOTBETCTBEHHO paBHBI: 95; 140;
225; 280; 350; u 440 A.

8. ABTOMaTHYECKHUE BhIKIIIOUaTeNu cepur BA19 npenna3sHaueHbl 1715 311U ThI
ANEKTPUYECKUX YCTAaHOBOK OT TOKOB meperpy3ku u TokoB K3 B memsax
MEPEMEHHOTO TOKA. MIMEIOT OIMH 3aMBIKAIOIINN U OJIUH PA3MBIKAIOIIMNA KOHTAKTHI.

9. ABromMarnueckue BbIKIIOUarenu cepun BAS1-25 npennazHadeHsl s
AKCIUTyaTallMM W 3allUThl SJEKTPUUECKUX LEMel MEePEeMEHHOr0 TOKa OT TOKOB
neperpy3ku 1 TokoB K3. ABromatnueckue BoIkirogaTenu cepui BAS11725 ciyxar
JUIS IIyCKa, OCTaHOBA M 3auThl A/l OT TOKOB neperpy3ku 1 TokoB K3. ABromarsl
UMEIOT OJWH 3aMBbIKAIOUIMA W OJIMH Pa3MbIKAIOIIMNA KOHTAaKThl WM JBa
3aMBIKAIONIMX KOHTAKTa, & TAK)KE€ HE3aBHCUMbIE M MUHUMAJIbHBIC PaCUEIUTENN
HaIpsHKEHUS.

10. ABromatnueckue BbikiroyaTenu cepun BASI na Ttoxkm 100 m 160 A
MpeAHa3HA4YEeHBbI ISl SKCIUTyaTalldd B AJIEKTPUUYECKUX LIEMSAX MEPEMEHHOr0 TOKa,
BCTPAUBAIOTCS B KOMIUIEKCHBIE YCTPONCTBA IS 3AIUThI AIEKTPUUECKUX LENen OT
TOKOB neperpy3ku u K3; OykBa «I'» B cepun 03Ha4aeT, 4TO 3TH aBTOMATHI CITy>KaT
JUIS. 3alllUThl, IMycka W OTKIo4YeHuss AJ[. ABTOMar HMMEET MaKCHUMAaJIbHbIC
pacuenuTeNM TOKa (JIEKTPOMArHUTHBIE W TEIUIOBBIC), a TaKKe HE3aBUCHUMBIC U
MUHHUMAaJIbHbIE PACIENUTENI HAPSKCHUS.

11. ABromatnueckuii Beikirouarens cepun BAS1 Ha Tok 250 A umeer 10 xe
HazHaueHue, yto U BAS] nHa Toxkm 100 m 160 A. Mmeer MakcHUMallbHbIC,
HE3aBUCHUMBIN, HYJIEBOM U MUHUMAJIbHBIA PACLICITUTEIH.

12. ABTomaTudeckuil BhIKIIOUaTesb cepuu BAS2-37 umeer kanuOpyemble
3HAUEHUS YCTAaHOBOK MO TOKY CpaOaThIBaHMs AJIEKTPOMATHUTHOTO PACIEIUTENS
TOKa, KOTOPbIE UMEIOT CIEAYIONIee 3HaUeHus: Ipu nepeMenHom Toke: 1600; 2000;
2500; 3200; 4000 A; nmpu noctosiHHOM Toke: 2000 u 2500 A (/11 UCTIOJTHEHUS
aBTOMATOB 0€3 TETIOBBIX MAKCUMAJIBHBIX PACIICITUTENCH TOKA).
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13. Asrtomartnueckue Bbikmouarenu cepun A3700 [2, 11] mo Buny
MaKCUMAaJIBHBIX pacLENUTENEH TOKA MOAPa3AEISIIOTCS Ha:

a) TOKOOTPAHUYHUBAIOLIUE C DJIEKTPOMArHUTHBIMU U TOJIYNPOBOJHUKOBBIMU
pacuenuTens MU, C JJEKTPOMarHUTHBIMA M TEIUIOBBIMU PACLEIUTEISIMH, C
ANIEKTPOMATHUTHBIMU PACLENUTEISIMA; CEJIEKTUBHBIE C IOJYIPOBOJHUKOBBIMHU
pacUenUTENsIMU;

0) HETOKOOIpaHWYMBAIOIIME C BJIEKTPOMAarHUTHBIMU M  TEIUIOBBIMU
paclenuTeNs MU, C JJIEKTPOMArHUTHBIMU paCIENHUTENsIMU; 0€3 MaKCHMAalIbHbIX
pacLEnuTeNnei ToKa.

Ha pucynke 4.7 mnpuBeneHa CTpyKTypa YCJIOBHOTO 00O3HAYCHHUS
BBIKJIIOUATEeH 3Tol cepuu, a B Tabmumax 4.13—4.15 u Ha pucynke 4.8 ¢
OpUEHTalMEel Ha KOMIUIEKTAMIO paclpeaeTeNbHbIX MyHKTOB cepun [1P24 nanel
MX OCHOBHBIE TEXHHUYECKHE XapPaKTEPUCTUKHU.

A37XXX

0003HaYECHHE CEPUU

BCJINYMHA BBIK/IHOYATCIIA B 3aBUCUMOCTH OT
HOMHMWHAJIBHOI'O TOKA.

1-160 A
2—-250 A
3-400 A
4—-630 A

WCITOJTHEHHUE BBIKJITIOYATEISI TI0 YUCITY TTOJIFOCOB U
YCTAaHOBKHU paclenuTese Toka

Puc. 4.7. CtpykTypa ycioBHOro 0003HauUCHUS
aBTOMaTUYeCKOTO BhIKItouaresns cepuu A3700.
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Taomuna 4.13
Texnuveckne JaHHble BbIKIIOUaTeel cepun A3700 ¢ moynpoBOAHHKOBBIMH H )J1€eKTPOMATHUTHBIMH paclenuTeIsiIMH

Kamubpyembie VYcraBka Kamubpyempie 3HaUCHHS [Ipenens
3HAUEHUS PACUCIHMTEIIA 10 | YCTABOK PACLEIMTENIA B 30HE | PETyJIMPOBAHKS | ¢ o ToKy
HomunaneHbIM ba3oBrIit HOMUHAILHOTO TOKY TokoB K3 BPEMCHH cpabaTbIBaHUs
Tun Tox OMIHANL L pabouero Toka |cpabaTbIBaHKs B cpabarblBaHus, 5 CKTDOMAL-
BBIKJTIOUATEIIS IOJIy[IPOBOJHH- | 30HE TOKOB 110 TOKY c, IpH ACKTD
pacuenurens, A TOK, A 6 110 BpCMCHH HUTHOTO
’ ’ KOBOT'O neperpysku, | CPa0aThIBAHMA, 6 1s0m pac.
cpabaTbIBaHuUs, p pacuenurens, A
pacLenurens KpaTtHas KpaTHOC c (mepeMeHHbIH ’
IHOM.paCu.oA IHOM pacu. IHOM pact. TOK)
Hcnonnenue cenexusroe ¢ noaynpo6oOHUKOBbIMU PACYENUMENAMU
A3734C 250 200 160, 200, 250 DnekTpomar-
A3T44C 400 320 250, 320, 400 1,25 2:3:5:7:10 | 0,1;:0,25;0,4 4:8:16 HUTHOT'O
630 500 400, 500, 630 pacrenuTens HeT
Hcnonnenue mokoozpanuuusarowee ¢ nOAynpo8oOHUKOELIMU U NEKMPOMASHUMHBIMU PACYENUMENSAMU
160 32 20, 25, 32, 40 B
A3714B 63 40, 50, 63, 80 1,25 2:3;5:7; 10 bIACPIH 4;8; 16 1600
125 80, 100, 125, 160 BPpEMEHH HeT
P Brinepxku o
A3724B 250 200 160, 200, 250 1,25 2:3:5:7:10 BpeMeH HeT 4:8:16 2500
250 200 160, 200, 250 B 2500
A3744B 400 320 250, 320, 400 1,25 2;3;5;7: 10 bIACPAIH 4; 8; 16 4000
630 500 400, 500, 630 BpEMEHI fET 6300

Hpumeltanuﬂ. 30HBI BO3MOKHBIX 3AIUTHBIX XapaKTCPUCTUK ITOJTYIIPOBOJHUKOBBIX pacuennTeneﬁ IMPUBCJACHLI B [2]

103




TaOmuma 4.14

Texnnuyeckue n1aHHbIe BhIKJI0OYaTeseii cepun A3700 ToabKko ¢
3JIEKTPOMArHUTHBIM pacuenurejleM MaKCHMAJIbHOTO TOKA

VYcraBka o Toky
cpabaThIBaHUS
ANEKTPOMArHUTHOTO
pacuenurens, A

HomuHanbHBIA TOK

Twur BEIKIIOYATENSA
BBIKJIIOYATEIs, A

A3712b, A37120 160 630, 1000, 1600
A3722b, A37220 250 1600, 2000, 2500
A3732® 400 2500, 3200, 4000
A3742b 630 4000, 5000, 6300

Ta6nuna 4.15
Texnnuyeckue qaHHbIE BhIK/JIOYaTe el cepuu A3700
€ JJIEKTPOMATHUTHBIMH U TEIJIOBLIMHU PacleNUTeJIAMU

Ny HomuHansHbBIE TOKH VYcraBka 1o ToKy
HomMuHansHbeI TOK
TEILIOBBIX cpabaTbIBaHMs
Tun BeIKIIOYATENA | 3JIEKTPOMArHUTHOIO o
pacuenuTeneu, A, 3IIEKTPOMArHUTHOTO
pacuenurens, A
| iom rem. paci. pacuoeuTesd, 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 rem. pacn.
A3746b 630 400, 500, 630 10 liom rem. pacn.

Ilpumenuanusa. 1. YcraBka o TOKy cpabaTbIBaHHs TETJIOBOIO PAcLIETIUTENs paBHA

1'15 IHOM TEILI. pacl.
2. YCTaBKH TOKOB TEIJIOBBIX U AJIEKTPOMATrHUTHBIX PacIenuTese He peryIupyrTCs.

14. ABTOMaTHYECKHE BBIKIIOYATEIN CEPUU «DIIEKTPOH» IO COYETAHUIO
BHJIOB paclienuTesed moApa3aesitoTCs Ha:

a) C MakCHMaJbHbIM pAaCLUENHUTENEM TOKa (MOJYHPOBIHUKOBBIM (30HBI
BO3MOKHBIX 3allUTHBIX XapaKTEPUCTUK MpHUBEIEHBI Ha puc. 4.9 [2])), uMeromum
MEePEKITIoYaTeNb ISl TIEPEKITIOYCHHUS Ha padOTy B PEKUME C BBIICPIKKOW BPEMEHU
(MTHOBEHHO) Y MHUHUMAQJIBHBIM  pacleNUTeSIeM  HampsiKeHUs, KOTOPbIN
OCYILIECTBIISIET OTIEPATUBHBIC OTKIIOUCHUS;

0) ¢ MakCUMaJbHBIM pPacCIENUTENIEeM TOKa W HE3aBUCHMBIM pacllenuTesieM
HaIpPsHKCHUS.
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Puc. 4.8. CemelicTBO 3alIUTHBIX XapaKTEPUCTUK aBTOMaTUYECKUX BbIKitouarenein A3700
C KOMOMHUPOBAHHBIMU (TEPMOOUMETAINTUYECKUMU U JICKTPOMATHUTHBIMH )
paclenuTensiMu B HICIOJTHEHUSIX TOKoorpannunBaromeM — A3700b u
HeTokoorpannuuBatoieM — A37000.

I. Ha KpuBBIX yKa3aHbl HOMHUHAJIBHBIE TOKHM pAaCLEIHTENECH W YCTABKH TOKA
cpabaThIBaHUS UX DJICKTPOMArHUTHBIX DJIEMEHTOB.

2. Pacuenutrenu ¢ HOMHUHAJIBHBIMH TOokKamMu 32-160 A BKIIOYHMTENILHO IS
BBIKJIFOUATENeH 1-i BEIMYMHBI 10 3aKa3y IMOCTABISIOT C YCTaBKaMU TOKa MTHOBEHHOTO
cpabarteiBanust 630 unu 1600 A.

3. KpI/IBI)Ie MNPUTOJHBI KaK I TPEXIOJIOCHBIX, TaK W AJd OJHOIIOJIIOCHBIX
BBIKJIFOUATENICH TIEPEMEHHOTO U MOCTOSHHOTO TOKOB IPH TEMIIEPAaType OKPYKAOIICH
cpenst 40 °C 1 poX0KIeHUH TOKa Mo BceM (hazam (Iosirocam) BBIKITIOYATES.
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Puc. 4.9. 30HbI BO3MOXXHBIX 3aIIUTHBIX XaPAKTEPUCTUK MOTYTPBOJHUKOBBIX PEJie
MaKCUMJIbHOW TOKOBOM 3alIUThl ABTOMATUYECKUX BBIKIOYATEIICH
«DnekTpon» [2].

Toukamu 0003HAYEHBI YCTaBKM TOKa M BPEMCHH, YKA3aHHBIC Ha IIKaJlIax Yy
PEryIHPOBOYHBIX PYKOSTOK; (DAKTUYECKH PETyJIHPOBKY OCYIIECTBISIFOT ILIABHO
MEXJIy MUHUMAIbHBIM (MHAEKC — IITPUX) U MaKCUMaJbHBIM (MHIEKC — JBa
IITPUXA) 3HAYCHHUSMH.



15. AsBtoMarmueckue BbIkItouaTenu cepuid BAS5SI-39 u  BAS52-39
JIOITyCKAeTCsl UCIOJIb30BATh IS MPSMBIX ITyCKOB U 3auThl A/l

B 3aBucHMOCTH OT UCIIOJHEHUS MUMEIOT Pa3HbI€ COUYETAHMS PACLEIUTENCH:
TEIUIOBBIX, JIEKTPOMATHUTHBIX, HE3aBUCUMBIX, HYJIEBBIX © MUHUMAJIbHBIX.

16. ABToMaTuueckue BbIKIIFOUaTenn THUIIOB BAS3-41; BAS5S5-41 u BAS6-41
JIOITyCKAeTCsl MUCIOJb30BaTh Ui HEYACThIX NpsiMbIX IyckoB AJl. Bwikmrouarenu
ATUX TUIIOB Pa3IMYAIOTCs IO MAKCUMaIbHOM TokoBOM 3amute (MT3):

a) BAS3 — TokoorpaHn4uBaroIye ¢ MoJIynpOBOIHUKOBBIMH MaKCUMAJIbHBIMU
pacUenuTeNsIMU TOKa JUIsl 3allUThl B 30HE TOKOB neperpy3ku i K3 u s 3ammTsl
oT 0aHO(a3HBIX 3aMBbIKAaHUH;

0) BA55 — ¢ noyiynnpoBOAHUKOBBIMU MAaKCUMaJIbHBIMU PACLIEIUTEISIMU TOKA C
BBIJICPKKOM BPEMEHHM JIJIsl 3allUThl B 30HE TOKOB meperpy3ku U K3 u s 3ammThl
OT 0JJHO(ha3HBIX 3aMbIKAHUIA;

B) BA56 — 6e3 MakcuMalbHBIX paclenuTeNield Toka, pa3paboTaHbl Ha Oaze
BBIKJIFOUaTeneit cepun BASS.

BrikitouaTenu ¢ NOJYIMPOBOAHUKOBBIMM MAaKCHMAJIBHBIMU PACUEIUTEIISIMU
TOKa B YCJIOBUAX OKCIUIyaTalldd JIOMYCKAIOT CTYNEHYATYI) PETYIUPOBKY
CIEIYIOIUX IapaMETPOB: HOMUHAJIBHOIO TOKA pacuenuTens |, yoq, HOMUHAIBHOTO
HaMpsHKeHUs (TOJBKO IS IOCTOSTHHOTO TOKA); YCTAaBKU IO TOKY cpaOaThIBaHUS B
30He ToKOB K3, ycTaBku 1o BpeMeHu cpabaTbiBaHUs B 30HE TOKOB MEPETPY3KHU MPU
6 lpuow UIA MEPEMEHHOIO TOKa U 5 |,uov AT MOCTOSHHOIO TOKA, YCTAaBKU IO
BpeMeHU cpabaTbiBaHus B 30He TOKOB K3 niis Beiktouareneit Tuna BASS5-41.

Bolkitouarenu ¢ BbIAEPKKOW BpeMeHH B 30He TokoB K3 tumoB BAS5-41
JOTIOJTHUTENBHO UMEIOT:

1 — BEpXHIOIO TPaHUIly 30HBI CEJIEKTUBHOCTH, KA: MPU MEPEMEHHOM TOKE:
20,0; nmpu moctosinHOM TOKE: 30,0;

2 — KpaTHOCTh YCTaBKM 1O BpeMEHHU cpalaThiBaHus B 30HE TOKOB K3 1o
BEpXHEW IPaHULIbl 30HbI CEJIEKTUBHOCTH, C:

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

npu noctostiaoM toke: 0,1; 0,2.

[TomHOe BpeMs OTKIIOYEHHUS DIJIEKTPUYECKOW Iienu B 30HE TOKOB K3
BbIKIIOYaTensiMu  tunoB BAS3, BASS (mocne wucTtedeHHs yCTaHOBJIEHHOTO
BpeMeHu cpabarbiBanus) u BAS5S6 (mpu Toxke K3 He wmenee 25 kA s
BBIKJIFOYATEJIEN TEPEMEHHOTO TOKa, W He MeHee 40 KA 1y BBIKIIOYATENEH
MOCTOSTHHOTO TOKa) He Oonee 0,04c.

17. ABTomaTnueckue BBIKIIOUaTesM THIIOB BAS5S3-43, BAS55-43, BAS6-43
paznuyaroT o MT3:

a) BAS5S3 — TOKOOrpaHMYMBAaKIIME C  MOJYNPOBOJAHUKOBBIMH U
AJIEKTPOMArHUTHBIMU MAaKCUMAaJIbHBIMU PACIECIUTEISIMU TOKa 0€3 BBIICPKKHU
BPEMEHM [JIsl 3alIUThl B 30HE TOKOB meperpy3kn U K3 w namg 3amurtel OT
oJTHO(a3HBIX 3aMBIKAaHUH;
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6) BAS55-43 — ¢ momynpoBOJHMKOBBIMH MAaKCHUMaJbHBIMU PACLEIUTEISIMU
TOKA C BBIAEPKKOW BPEMEHHU IJIs 3alUTHl B 30HE TOKOB Ineperpy3ku u K3 u nis
3aIUTHI OT OJHO(A3HBIX 3aMbIKAHUI;

B) BAS5S6 — aBTomaruueckue, 0e3 MaKCHMAaJbHBIX paclENUTeNell ToKa,
pa3paboTaHbl Ha 0a3e BeIKIIOUaTenei cepun BASS.

18. ABTOMaTthueckue BBIKIIOYATENW cepun BA7S5 uMmerT creayromnme
paCLUENUTENN: HE3aBUCUMBIN, HYJIEBON HAIpS)KEHUS!, MUHUMAJIbHBIA HANPSHKEHUS
C BBIJIEP)KKON BPEMEHH.

19. Asrtomatmueckue BbIKItouarenu cepuii  BASI, BASS5, BAS7
MpeHA3HAYEHBI ISl SKCIUTyaTalluu B AJIEKTPOYCTAHOBKAX, & TAKXKE JIOMYCKAEeTCs
WCTONB30BaTh MX MJI OpsIMbIX NMYyCKOB AJl ¢ KOpPOTKO3aMKHYTBIM POTOPOM U
OTKJTFOUCHUS Bparmaromuxcs apurateicii. [udpsl B 0003HaYeHNN BBIKITIOUATEIEH
O3HAYaIOT CJIEAYIOIIEE:

81 - TOKOOI'PAaHUYHUBAIOIINC  BBIKIIIOYATCIIM C  3JICKTPOMArdiuTHBIMU
PaCuCIIUTCIIAMU
83 — TOKOOTI'PAHUYHBAIOIINC BBIKIIIOYATCIIM C IIOJYIIPOBOJHHKOBBIMH U

3JIEKTPOMArHUTHBIMHU PACLICIIUTEIISIMU;

85 — ceneKTHBHBIE BBIKIIFOYATENH C MOJYITPOBOIHUKOBBIM PACLICTTUTEISM.

BA87 — Boikimodatenn 0e3 MaKCUMaJbHBIX — paclenuTelIed  ToKa.
Brikimtouatenu BAS87-41, He wuMeromme MakCHUMAaJbHBIX pacCIENUTENECH TOKa,
M3TOTaBJIMBAIOTCS Ha 0a3e CEJNEKTUBHBIX BBIKJIIOUATENIEd W COXPAHSIOT
BKJIIOUEHHOE MOJIOKEHUE 0 3HA4eHUM TOKOB K3, COOTBETCTBYHOINIMX BEpPXHEU
IPaHUIE 30HbI CEJIEKTUBHOCTH JJISl CEJICKTUBHBIX BBIKIIFOYATENCH, a CBBIIIE 3THX
TOKOB OTKJIFOYAIOT JIEKTPUYECKYIO LIETIh.

[TonHOE BpeMsi OTKIIIOUEHHMS 1IETH BBIKJIIOUATENIEM MPU HOMUHAJIBHOM TOKE C
MOMEHTa TMOJayu padoYyero HalpspKeHWS Ha BBIBOJBI KATYIIKM HE3aBUCHUMOIO
pacuenutens He 6onee 0,065 c.

4.3.3. KOHTaKTOpbl U MarHUTHbIE NycKaTenu

Konmakmop — 3710 anmapat JMCTaHUMOHHOTO JEHCTBUSA, MPEIHA3HAUYECHHBIN
JUISL 4aCThIX KOMMYTAIIMH 3JEKTPUUECKUX IENel MPU HOMHUHAIBHBIX PEKUMax
paboTbl. KOHTaKTOpHl HE 3alMILAIOT AJIEKTPUYECKHE LENU OT HEHOPMaJbHBIX
pexnuMoB. KOHTaKTOp COCTOUT U3 AJEKTPOMArHUTHOM CUCTEMBI, 00ECIIeUYMBaIOIIEH
JUCTAHIIMOHHOE  yOpaBJEHUE;,  TJIABHBIX  KOHTAKTOB  CHJIOBOM  IIeMH;
JyTOTaCUTEIILHOTO  yCTPOMCTBA;  OJOK-KOHTAaKTOB, BKJIIOYa€MBIX B  IIEMb
ABTOMATUKA W CUTHanu3aluu. KOHTaKkTOphl NPUMEHSIOTCA B CHUJIOBBIX IEMAX
MEPEMEHHOT0 M TOCTOSIHHOTO ToOKa. [Ipu 4wWcie mMmodtocoB J1Ba WM TPU OHU
nomyckaroT 600-1200 BkiroueHwMit B Hac.

OcHOBHBIE TEXHUYECKUE TAHHBIC KOHTAKTOPOB MPUBEEHBI B Ta0muIax 4.15 u

4.16.
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Tabmuma 4.15
TexHn4yeckue JaHHbIE KOHTAKTOPOB
HAa HOMUHAJIbHOE Hanpsikenue 1140 B

Tun
[TapameTpsi
KTM15P KT12 KTI12P37M | KTM15
HomuHaneHBIH TOK, A 250 250, 400 250, 400 250
Yacrora, I'ng 50 50 50 50
Tok BrIItoueHus, A 5600 5600, 6500 | 5600, 6500 5600
Tok oTkitoueHus, A 3000 3000 3000 3000
Hanpspxenue ynpasnenus, B 36 220 36 220
KomMyTalmoHHas H3HOCOCTOMKOCTB, ThICSY LUKIIOB «BO»:
B kateropun AC-3 1600 2000 1600 1600
B Kateropuu AC-4 300 630 300 300
MexaHnnudeckasi '3HOCOCTOMKOCTB, 5000 5000 5000 5000
ThICAY LUKIOB «BO»

JononnumenvHvle céedeHUss 0 KOHMAKMOPAX.

1. DnexkrpomarHuTHble KOHTakTophl cepur KT6000/20 npumeHsioT B
MPUBOJIAX, [JI€ HE JOMYCKAETCsl OTKIIOUYEHHE KOHTAKTOpa MPU MCUE3HOBEHUU WIIU
CHIKEHHUH HAIPSHKEHUS B LIETH BTATUBAIONMIEH KaTylIKA. KOHTaKTOpHI IOy CKaloT
paboTy mpHu HAPSDKEHUH Ha 3aKMMax BTATMBaronux katyiiek ot 0,85 mo 1,1 Uy,
1151 koutaktopoB KT6000/00 u ot 0,7 o 1,1 Uy, ansa kontakropoB KT6000/20.

2. Ins SJIEKTPOMAarHUTHBIX KOHTAkTOpoB cepun KT6600 cToMKOCTh K
MPOTEKAHUIO CKBO3HBIX TOKOB COCTABJISIET:

3200 A mipu =63 A;

3600 A nipu |,,,=100 A;

4000 A mipu l,,,,=160 A,
r71€ ;o — HOMUHAJIBHBIM TOK KOHTAKTOPA.

CTOMKOCTh K TMPOTEKAHUIO TMHKOBBIX 3HAYEHHM CKBO3HBIX TOKOB
(aMIuIMTYHOE 3HAYEHHE) PaBHA:

4000 A mpu 1,,,=63 A;

4500 A tipu l,0,=100 A;

5000 A npu |,,,=160 A.
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OcHOBHbIE TEXHHYECKHE AAHHBbIC KOHTAKTOPOB

Ta0muma 4.16

KosmyecTBO KOHTaKTOB KommyTannonsnas criocoOHOCTh, A
Tun Uioms B lion, A BKJIIOYAEMBIM TOK | OTKIIOYaeMBbIM TOK
3aMBIKAIOIIAX Pa3MBIKAIOIINX
~380 B 220 B ~380B | 220 B
KT6000/01 — KT6000/04 :;238 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 o [0 230 100;
630
160
KM18-36-5110 ~380 ! (nasisie) N 315 500 - 500 -
2 (BcmomorartenbHble) | 2 (BcnoMoraTenbHbIe)
KM24-21 1;2 10 20 20
KM?24-33 =500 1 - 160 - 320 - 320
KM24-35 250 500 500
~380 400
KM20-37 660 — 250 3200 — 2400 —
KHE-230 3 - 63 - - -
KHE-220 — 5 100 -
KHE-320 250
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3. DnextpomaruutHble KoHTakTopbl cepuit KT6000/2 u KT6000/3
npeaHa3HaYeHbl JUIsi paOOThl MPU OTCYTCTBUU HAIPSKEHUS B LIEMH TMHUTAHMS
katymku, cepuit KT6000/3 — nms ramieHusi MoJiss CMHXPOHHBIX MAallldH WU IS
LEMEH, TOe HEAOMYCTUMO OTKJIIOUYEHHE KOHTAKTOpa MPU OTCYTCTBUU HANPSHKEHUS
B LIETIM TUTAHUS KATyIIKH.

4. DnekTpoMarHuTHbIe KOHTakTOphl TUa KM18-36-5101 nMeroT riaBHbIe U
BCIIOMOTaTEIbHbIE KOHTAKThl; HOMUHAJIBHOE HAIPSKEHUE TJIABHBIX KOHTAKTOB —
110 B; TOK BKJIIOYEHHUS — OTKJIIOYEHHS B PEKUME PEIKUX KOMMYTAIMil (HE MEHEee
10 pa3) — 560 A; HOMUHaANBHBIA TOK MHpPOXOXAeHUs B TeueHue 1 ¢ — 900 A;
HOMHUHAJIBHOE HAMpsDKCHHWE BKIoUaromed katymku — 36 B; moTtpebnsemas
MOITHOCTh BKJIIOUAIOIIEH KaTyku He 6omee 15 BT.

5. Jns aneKTpoMarHUTHBIX KOHTakTopoB Tmma KM20-37 B Tabmuie 4.16
yKa3zaHa HauOoJbllas KOMMYTallMOHHas crnocoOHocTh (Cose = 0,35) mnpu
HanpsbkeHun — 380 B; npu Hanpsbkenuu — 660 B HanOoubiiias KOMMYTallMOHHAs
CITOCOOHOCTH cocTaBigeT: BKiIodaeMblii Tok 2000 A; oTkirouaemblid Tok 1500 A.
CTOMKOCTP NpH IPOTEKaHMM CKBO3HOTO TOKa B TedeHue | ¢ paBHa 5600 A,
MUKOBOTO CKBO3HOI'O TOKa (B TeueHue noayBoJiHbl) — 7000 A.

6. OneKTpoMarHWTHbIE KOHTAaKTOpel cepun KM?24 wnmeror crenyromue
JIOTIOJIHUTENIbHBIC TEXHUYECKUE XapaKTEPUCTUKU:

e HOMHMHAJIBHOE HAIPSDHKEHHUE BKIIFOYAIOIINX KaTyek 24 B;

® HOMHMHAJIBHOE HAIPSHKEHHE BCIIOMOTaTEIbHBIX KOHTAKTOB 24B;

® HOMHMHAJIbHBIN TOK BCIIOMOTaTEIbHBIX KOHTAKTOB 10 A;

® MaKCHMMaJbHasi MOIIHOCTb, MOTPeOssieMas KOHTAKTOPOM, COCTABIISAET: IS

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

Jlnst  BcroMoraTeabHbIX KOHTAaKTOB HOMHHAJIbHBIE HAMNpsDKEHUS W TOK
cocTaBIsIIOT cooTBeTCTBEHHO 110-660 B 11 10 A.

Maznummustii nyckamenb — 3TO TPEXIIOIIOCHOM KOHTAKTOpP IEPEMEHHOIO
TOKa, B KOTOPOM JOMOJIHUTEIIBHO BCTPOEHBI [IBa TEIUIOBBIX PEJE 3alUThI,
BKJIFOYCHHBIX TIOCIEJOBATEIbHO B JBE€ (a3pl riaBHOW 1ienu. MarHutHbie
MyCcKaTeau TMpeAHa3HaueHbl JJIs yhpaBieHus (Iycka, OCTaHOBa, peBepca)
Tpex(a3HbIX ACHUHXPOHHBIX JIBUTATENed C KOPOTKO3aMKHYTHIM POTOPOM
MOITHOCTBIO 70 75 kBT, a Tarxke IS 3alIUThl UX OT NEPErPYy30K HEIOMyCTUMOMU
NpPOJOJDKUTENbHOCTH.  KpoMe  »TOro,  MarHuTHblE  IMycCKaTeld  MOTYT
WCITIOJI30BAThCA ISl BKJIIFOUEHUS! U OTKIIIOYEHUS JIEKTPOYCTAHOBOK, TPEOYIOIINUX
JUCTAaHIMOHHOTO  YIpaBlieHUs. 3aliura OT TNEeperpy3ok OCYLIECTBISETCS
TEIJIOBBIMU peJie. s 3amMThl OT TOKOB KOPOTKHX 3aMbIKAHM HEO0OXOIUMO
yCTaHaBJIMBATh IOCJIEIOBATENHLHO C TEIUIOBBIMU pelie MUIaBKUE MPEAOXPaHUTENn
WJIM ABTOMATHI C AJIEKTPOMArHUTHBIMU PACLEUTENSIMHU.

MarHuTHbld MyCKaTeIb OTKJIIOYAET JIBUTATENIb OT CETH MPU HUCUE3HOBEHUU
HaIpPsHKEHUS WM ero noHmwkeHnu 10 50-70% oT HOMUHAJIBHOTO 3HAYEHUSI.

OCHOBHbIE TEXHMYECKHE JIaHHbIE MArHWTHBIX ITyCKaTeJed MpPUBEIEHBI B
tabnuiax 4.17 u 4.18. Bo3amMoxHbBIE 3aMEHBI ITycKaTeliei qanbl B Tabmuiie 4.18.
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JlononnumenvHnvie ceedeHus 0 MAZHUMHBIX NYCKAMEX.

1. DOnexrpomarnuthHble nyckatenu tuna [IME-000OM npenna3zHadyeHbl st
JUCTAHIIMOHHOTO TIyCKa HEMOCPEACTBEHHBIM TMOJAKIIOYEHHEM K CE€THU U
oTKJII0YeHUEM TpexdaszHbix AJ] ¢ KOpoTko3aMKHYThIM poTopoM. IIpu Hanmuuum
AJIEKTPOTEIJIOBBIX TOKOBBIX pene (Ta6m.4.19 u 4.20) myckaTeaud OCYIIECTBISIOT
TaKKe 3alIUTy YIPAaBISIEMBIX JIEKTPOABUTATENEH OT MEPETPY30K HEIOMYCTUMOMU
POJOJDKUTEIBLHOCTH, B TOM YKCIIE, BOZHUKAIOUIUX MPU BBINMAICHUN OAHOU U3 (a3.
Ilyckarenu (peBepCUBHBIE U HEPEBEPCUBHBIE) BBIMTYCKAIOTCA C TEIJIOBBIMH HII 0€3
TEIJIOBBIX PEJIE.

HomunanbHbeie pabouue TOKM MycKaTeled ¢ pesie paBHbl HOMHHAIbHBIM
TOKaM TeIIoBBIX AtemenToB 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 nanpsokennn 500 B mepeMeHHOTO TOKa HOMHMHAJIBHBIA paOO4Mii TOK
nyckarens 2 u 3 A.

2. DOnektpoMarHutHble myckatenu Ttuna I[IMA-0000 wumeroT TO XK€
HazHaueHue, yto U [IME-000M. MoryT BbIITyCKaThbCsl C TEIJIOBBIMH WM 0O€3
TEIUJTIOBBIX peiie. MONTHOCTh BTSTHBAIOIIMX KATYIIEK MPU BKIIOUYEHHH COCTABIISAET
40 B-A, ipu ynepxxauuu — 7 B-A.

[TyckaTenu UMEIOT BCTPOSHHBIE TPEXIOMIOCHBIE TerioBkie pee PTT-89.

3. DnexkrpomarHuTHbele mmyckatenu tuna [IMA mocTaBidioTCs € TENIOBBIMU
pene wiM anmaparamMd TO3UCTOPHOM (TEIUIOBOM) 3alllUThl, MOTYT HUMETh
AIEKTPUUECKYIO 1 MEXaHUUYECKYIO OJIOKUPOBKHU.

C nomompto anmapatoB nouszctopHoil 3ammthl Thuna A3l u YBT3-1M
ocyuiecTBisierca 3amuta AJl OT HEIOMyCTUMOIO TMOBBIIMIEHUS TEMIEpPaTypbl
00OMOTOK cTaTopa.

ITyckaTtenu umeroT Takxke temioBbie pene tuna PTT-2I1 nnu PTT-3I1.

4. DnexktpoMarHuTHble myckatenu cepuu [IMJI mMmeroT To e Ha3HayeHue,
yto [IMA. MomHocTs, noTpedaseMas BTATHUBAIOIMIMMH KaTyIIKaMU ITycKaTelen
Ipu yJepxaHnu, He npesbimaet 60 B-A. Bpems 3amblkaHusI IpU HOMUHAJIBHOM
HampspDkeHUW He Oosnee 63 Mc, a pa3mbikanus — 15 wmc. Ilyckarenu wumeror
TerioBeie pene cepun PTIIL
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OcHOBHbIE TEXHHYECKHE JAHHBIC HYCKaTeﬂeﬁ

TaOmuma 4.17

HcnonaexHue, KomuuectBo
Tun Ha3nauenue KOJIMYECTBO IVIAaBHBIX BCIIOMOTaTEIbHEIX Uson, B liows A
KOHTaKTOB KOHTaKTOB
13
HepeepcuBHblii 33 13+2p ~380 4:6,3; 10
IIME-000M 13+4p
. 23+4p(8p)
PeBepcuBHbBIM 63 23+8p
i 13; 33+2p; 13+4p; 53; ~380 2,5
[TMA-0000 s 660 12
.. ) ) ~380 40; 63; 80; 100; 160
peBep ynp 13; 13+1p; 23+2p; 33+3p;| ~380 s A AR, A A
6; 16; 25; 40; 50; 60;
IIMJI 33+1p; 660 120
53+lp
~380 ) ]
[IM12 - - - 2660 80; 100; 160
1M 14-10 47
[IM14-16 B B B ~220 66
EH BeCKOHTaKTHLIIE, B B ~220 4: 10: 25: 63
HEPEBEPCUBHBIN ~380
5P DeCKOMTAKTHEIA, - - ~440 100; 160
HEPEBEPCUBHBIN
IIT TupucTopHbIit — — ~380 6,3; 10; 2540400; 63; 160;
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Tabmuma 4.18
Ilyckaresnu dekTpomarautTHbie cepuu [IM12, IIME u ITMA

Hammaue
Cepus lioms A | Usow, B | TEIIIOBBIX pelte, [Tpumeuanus
nX TOKH, A
1IM12-010 10 <660 0,25+10 3amensror IIMJI-1000, ITTME-100,
IIMA-0000, ITME-000, I1-6
1IM12-025 25 <660 5+25 3amensror [IMJI-2000, ITME-200
1M 12-040 40 <660 10+40 3amemsror [IMJI-3000, IIMA-3000
1M 12-063 63 <660 32+63 3amensror [IMJI-4000, IIMA-4
Ucnonuenus: [IME-211, I[IME-221 —
) Bce 0e3 TeruioBbix pene; [IME-212,
1IME-200 10| <660 525 |[IME-214, [IME-222 - nee c
TETJIOBBIMU pEJie
Ucnomuenns: [IMA-3100, IIMA-3110,
IIMA-3300 — Bce 6e3 TEIIOBBIX perie;
IIMA-3000 40 <380 1040 TIMA-3200, TIMA-3400, ITIMA-3210 —
BCE C TEIUIOBBIMHU pPeJie

Tabnuna 4.19
TemioBblie pesie TokoBbie cepun PTT

Cepust loms A Usiow, B [puMeyanus

JInst KoMIiekraumu myckarenen u
WHJMBUYaJTbHOW YCTAHOBKH.

PTT5-10 0,25+10 <660

Ucnomuenns: PTT-11, PTT-111 —qa
PTT-1 <25 <660 |wHmMBUIYyanbHOI ycTaHoBku; PTT-13, PTT-131 —
JUTsl KOMIUTEKTaluK myckarenet cepun [IM12-025

Ucnomuenns: PTT-12, PTT-121 — s
KOMIUIEKTaIMu mmyckatenei cepun 11M12-040;
PTT-1 <40 <660 Ucnonneuns: PTT-14, PTT-141 — qs
KOMIUTEKTaIu myckarenei cepunt [IMA-3000

PTT-2 12,563 <660 |Mcnomnenms: PTT-21, PTT-211
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TerioBbie peJie ¢ HarpeBaTe/JIbHBIMHU 3JIEMEHTAMMU,

BcTpauBaemblie B nyckareu cepuu IIME u ITA

Taomuma 4.20

HomunanbHbIiM MakcuManbHBIN TOK
TOK TEIUIOBOTO | MPOAOIKUTEIHHOTO PEeKUMA
Bemmunna Homunansubii | PS A, TIpH peie, A, B IycKarene
Tun pene +25°C
MyCKaTes TOK pene, A 3aIUIIICHHOTO
(monoxeHue OTKPBITOTO
peryisTopa MCTIONHEHHSL | oo THEHIA
(B 000JI0UKE)
ycTaBku «0»)
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
I TPH-8 unn 10 2 2,5 2,2
TPH-10 2,5 3,125 2,75
3,2 4 3,52
4 5 4.4
5 6,25 55
6,8 7,876 6,93
8 10 8,8
10 10 10
5 6,25 55
6,8 7,876 6,93
8 10 8,8
I TPH-20 uinu 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
m | TRz 40 25 312 275
32 40 35,2
40 40 36
25 31,2 —
30 37,5 —
v TPII-60 60 40 50 —
50 62,5 —
60 63 60
50 62,5 —
60 75 —
Vv TPII-150 150 80 100 B
100 110 106
100 - —
VI TPII-150 150 120 - —
150 146 140

Ilpumeuanue. Ilpenen perynupoBaHUsI HOMHHAIbHOI'O TOKA YCTaBKHM COCTaBIISET
(0,75-1,3) lyou-
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5. DnextpomarutHble mnyckatenn cepuud I[IM12 wumeror cnenyromue,
yKa3zaHHble B Ta0Onuue 4.21, 3Hau€HUs HOMUHAJIBbHBIX PAa0OYMX TOKOB KOHTAaKTOB
IJIABHOM LIETIH U BUJA UCIIOJIHEHUS (OTKPBITHIE WJIU 3aIMILEHHBIE).

Tabmura 4.21
HomunanbHbIe paboune TOKM KOHTAKTOB IJIaBHOM Henu nmyckaress 1TM12
| 1o KOHTAKTOB TJIABHOM IICTIH TTyCKaTeIs, A,
Npy HanpspbkeHusax U yacrorax 50, 60 ['u
how: A 10 ~380 B ~ 415, 440,500 B ~550 B
OTKPBITHIE/3aKPBITHIC OTKPBITBIE/3aKPBITHIC OTKPBITHIE/3aKPbITHIE

80 80/72 80/72 50/50

100 100/95 100/95 63/63

160 160/150 160/150 100/100

HoMunanbHOE HampspkeHHE TMEPEMEHHOrO TOKa BKIIOYAIOIIMX KaTYIIEK
cocTaBiisietT: 24; 36; 40; 42; 48; 110; 127; 220; 240; 380; 400; 415; 440; 500; 660
B wactoter 50 I'm.

6. OnexTpomarHuTHble oOjHO(a3zHbie Mmyckarenu cepun [IM14 umeroT
CIEAYIOIINE AOTOIHUTEIbHBIC TEXHUYECKUE JaHHBIE:

e BpeMs BKIItOUEHHUA mmyckarens He 6omee 0,04c¢;

® JIONYCTHUMBIH CKBO3HOM TOK B TeueHue 0,1¢ He 6omee 200 A;

e BpeMs cpabaThIBaHMS JICKTPOTEIIOBOM 3aIUTHI ITyCKATES:

pu Toke 1,210 30 MuH;
npu Toke 1,51, 0 2 MUH;
pu TOKE 51 ou 10 c;

e BpeMs BO3BpaTa JIEKTPOTEIUIOBOM 3aIIUTHI HE Oosiee 4 MUH;

® CPOK CIIYXOBI 8 JIeT.

3nech |y o — HOMUHAIBHBIM TOK MyCKATEJIS.

7. TlonynpoBonHukoBbie (OeckoHTakTHBIC) myckatenu TtumnoB [IBP u I1BH
nHeT 1, 2 winm 3 kaHana KoMMyTanuu. Bpems BKIIIOUEHMS Uil IyCKaTeNneu ¢
MPSIMBIM IIYCKOM COCTaBJIsieT He Oosee 10Mc, a Bpems oTKiIroYeHus — 15mc.

Bpewms cpabaThiBaHUS TOKOBOM 3aIIUTHI:

o 1pu I/l =7 He Gomuee 5 c;

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

Bpewmst cpabateiBanus 3amuthl oT K3 cocrapinser He 6osiee 10Mmc.

8. Tupucropneie nyckarenu thna IIT KMMEOT eCTECTBEHHOE BO3YILIHOE
oxJaxxaeHre. HanpspkeHue BXOAHBIX CUTHAJIOB:

noruyeckoro «0» 0,05 B;

noruueckon «1» 12 B.
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4.4. TpaHcghopmamopbl MOKa HU3KO8OJ/IbMHbIe
[IpenHa3zHayeHsl A padOThl B LIEMSIX MEPEMEHHOIO TOKA HApPSKEHHUEM 10

660 B.

TunoBoe oOo3HaueHue TpaHcHOPMATOPOB coOCTaBieHO HU3 OykB U 1UbD,
KOTOpbIe 0003HAYAIOT:

T — Tpanchopmarop Toxa;

K — karymieuHnsli;

I — MMHHBIN;

JI — ¢ auTON M3OJIAIUCH;
M — MoIepHM3UPOBAHHBIN WU MaJIOTa0apUTHBIN;
H — HM3KOBOJILTHBIN;
Y — yCUJICHHBIN;

O — OAHOBUTKOBBIN WJIM OTIOPHBIA;
[T — mpoxoaHO# WK 1J1s1 YCTAaHOBKM HA IUIOCKUX IIMHAX;

3 —

3aMBIKaHUs Ha 3EMJTIO;
JI — uMeeT CepIeUHHK B CHEIMaIbHOM UCIIOIHEHUU i AudPepeHimanbHoMl

3allMUTHI;

P — pazpemMHBII CEpICUHUK.
yepe3 TUpEe TMociae OyKBEHHOro O00O03HAYEHHS COOTBETCTBYET
HOMUHAJIBHOW BTOPUYHOM Harpyske Tpanchopmartopa B OM, yBenundueHHou B 100
pa3. Y tpanchopmaropoB tumna TKJI-0.5T u THIJI-0.5T mudpa 0.5 obozHauaeT
KJIACC TOYHOCTH, a OykBa T — TponM4ecKoe UCTIOTHEHUE.

OCHOBHBIE TEXHUYECKHE JaHHBbIE TPaHCHOPMATOPOB TOKA IPUBEICHHI B
tabnuie 4.22, a B Tabnure 4.23 — cBeleHUs 0 3aMEeHaxX TPaHCHOPMATOPOB.

Ludper

HMCCT CCPACYHUK B CICHOUAIIBHOM MCIOJHCHUN MJI 3allWThbI

oT

Ta6numa 4.22
TexHnueckue JaHHbIE TPAHCHOPMATOPOB TOKA
m = Bropuunas Harpy3ska, pu KOTOpOH
S S o0ecIieunBaeTcs KJIacC TOYHOCTH
E 82|l 8@
am T ¥ =
= Z2E| =&
a . | &E| & E
= HomunaneHblii | = g = c
Tun T | IepBUYHBIA TOK, | & — g~
0 T .4 e
S A 51355
2 2| £ 2| Om|BA|Om|BA|Ou|BA
= 3 2 o
5 S5|85 6
S ¢
s )
1 2 3 4 5 6 7 8 9 10 | 11
5; 10; 15; 20; 30;
TN 860 | 40;50:75:100; | ~ |~ | | 5 | — | | - | -
’ 150; 200; 300
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npoooKenue tad. 4.22
1 2 3 4 5 6] 7|89 ]10]11
5: 10; 15; 20; 30; 40;
50: 75: 100: 150:
- * b ) 1 ) _ _ _ _ _ _
TK-10% 1 660 | 554" 300: 400: 600: 0.1 )25
800: 1000
5:10; 15; 20; 30; 40;
50; 75; 100; 150;
TK20 | 660 | ,00 s00 a00re00: | - | - | 02| 5 [02] 5 | - | -
800: 1000
5: 10; 15; 20; 30; 40;
50; 75; 100; 150;
TK-40 | 660 | 500 soc aooreon: |~ | - | 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:
TLI-20 | 660 100 ~ | o2l 5 lo2| 5| - |-
TII-40 | 660 |  600: 800; 1000 ~ —Joalwo] -] - =] -
TI-120 | 660 | 800: 1000: 1500 oo S T2 0 -] -
TLI-05 | 500 14000 640y | — | - | - | - | - [ = | -
THUI- 400: 600: 800 5
0,57 | 960 1000: 1500 -~ =~ Jwl| 2] |>°
100-300 40 |500| - | 5
Igﬁgg- 660 400-600 30 |187| - |510| - | 5| - | s
: 800-1000 37 |125| — | 10
jgigf' 500 |  15000; 25000 | 2.2(4c)| — | - | - | — | = | 2 | 50
. 5 N I
300: 400
Tgigg- 660 | 600: 800: 1000: I R e
! 1500
THILI- _
066 | 660 | 15000; 25000 A e
T | oo 2000: 3000. e _
0,66 4000: 5000 T I
TIMC- | oo | 2000;3000;4000 | - | - | -~ | - | | - _
0,66 5000: 6000: 8000 | - | — | — | 40 I
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OKOHYaHue t1ad. 4.22

1 2 3 4 5 6 7 8 9 10 | 11
800; 1000; 1500; 25(4c) | — [ 08| 20 | 20 | 50 | 4,0 | 100
THUUL- | 2000
0,66 3000; 4000; 5000 | 75(4c) | — | 08 | 20 | 2,0 | 50 | 4,0 | 100
8000; 10000 - — — — - - 1081 20
TOII-0,66 | 660 ot 1 mo 250 - — - - — - — _
TIII-

0,66 660 ot 300 mo 1500 - - - — - — _ _
T3JIM 660 8,5** - — — — — _ _ _
T3PJI 660 25** — — — - — _ _ _
T3JI-1 660 7** — — - — _ _ _ _
T3J13- o

125 | 60 2,8 N R
T33-4 660 3** — — - — — _ _ _

* — CHSIT C IPOU3BOJICTBA; ** — TOK UyBCTBUTEIHLHOCTH.

Tabmuua 4.23
3amMeHa TpaHCcOPMATOPOB TOKA

Twumb! 3amMeHseMBIX TpaHCHOPMATOPOB 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; TOII-0,66; TIIII-0,66
TKJIII-0,66XJ12; TM-0,66Y3; THIJI-0,66CY2 no 1500 A

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

Ha 2000 A u 3000 A TI11J1-0,66 2000/5 — 5000/5

T3JI-1; T3JIM-1; T3PJI,

TI3I1 T3J13-125
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5. BbICOKOBOJIbTHOE OBOPYOOBAHUE CUCTEM
ANEKTPOCHABXEHUA

5.1. Cunoeblie mpaHcghopmMamopbl

CunoBble  TpaHcopmaTopbl

NpCaAHa3HAYCHbI

Ui TpeoOpa3oBaHus

ANEKTPUYECKOM SHEPIHH MEPEMEHHOTO TOKa OJHOrO0 HANpsKEHUs B APYroe.
CtpykTypa yclIOBHOTO 0003HauYeHMs TpaHC(HOpMaTOpOB NpHBeeHa Ha puc.S.1.

1

Onna 6ykBa
Yucino das:

O — ogHO(ha3HBIH
T - Tpexda3npiii

OnHa wim 1Be OYKBBI

?

2

AH5||6

Bun oxnaxneHus:

C — BO32yILIHOE OTKPBITOE;

C3 — Bo3ay1IHOE 3AIIUIIICHHOE;

CI' — BO3aylIHOE repMETUYHOE;

CJI — BO31y1IHOE C AYTHEM;

M — ectecTBeHHass UUPKYISALUSA Maciaa U
BO3/yXa;

J| — npuHyauTenbHas UUPKYJIALUS BO3AyXa U
€CTECTBCHHAs Maca,

MII - ecTecTBEHHAas LIUPKYISALUSA BO3AyXa U
NPUHYIUTEIbHAS Maca,;

AL - npuHyauTENbHAS TUPKYJIALMS BO3IyXa
1 Maclna;

MB - npuHyauTenbHast HUPKYISLUAS BOJIBI U
€CTECTBCHHAs Macia;

1 - npuHyauTENbHAS UPKYJIALMS BOJBI U
Macia;

H — ecTecTBeHHOE HETOPIOYUM KUIKUM
JUBJIEKTPUKOM;

HJI - Heroproynm KUAKAM TUJICKTPUKOM U

IYThEM;

Ipumeuanus:

2-, 3- win 4-3HauHas mudpa
Kitace Hanpsixenuit, kB

MHuoro3nauHas nudpa
HomunansHas MomHOCTh, KBA

Opna 6ykBa «H»
Brmonnenue oxHoi u3 oomorok ¢ PITH

Opna 6ykBa «T»

O06o3HaueHue TPEXOOMOTOYHOTO TpaHChHOp-
Maropa

1. Ins 0603HaYeHUs1 aBTOTpaHCPOPMATOPOB Jo0aBIseTcs: OyKBa «A»

2. 1ns 0603HaueHMs 3alIUThHI Macja a30THOM MOAYIIKOM 0e3 paciuupuTess nocjie Buaa
OXJIaXKJIEHUsI cTaBUTCA OykBa «3», Hanpumep, « TM3».

3. Ans obo3Havyenus paciuersieHHod ooMoTku HH mocne uncna ¢az ctaButcs OykBa «P,

HanpuMmep, «TPJIH».

4. Ins o603HaueHus TpanchopmaTopa COOCTBEHHBIX HYK]T AJIEKTPOCTAHIIMNA TTOCIIETHSIS

OykBa craButcs «C», Hanpumep, «TPITHC».

Puc. 5.1. CtpykTypa ycia0BHOT0 0003Ha4eHHsI CUIIOBBIX TPaHC(HOPMATOPOB
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B tabmuuax 5.1 -5.3 mpuBeneHbl TEXHUYECKHE NAaHHBIE TBYXOOMOTOUHBIX
CyXMX W MAacCJsHbIX TpaHcpopmaTopoB, B Tabiuue 5.4 — TpexoOMOTOUYHBIX
MAacCJISIHBIX TpaHC(HOPMaTOPOB.

Tabmura 5.1
Texnnuyeckue 1aHHbIe TPpex(pa3HbIX CyXux Tpanchopmaropos, U, < 1000 B
Tun Shoms Uyon 00MOTOK, B ITotepu, B U.. % L %
kKBA BH HH XX K3 < o
TC10/ 0,66 380; 660 | 230; 400
TC3-10/066 | 19 [ 380 3642 | 0 | 280 70
380; 660 | 230; 400
T, | 16 220 230|100 (125)| 400 5,8
’ 380 36; 42
380; 660 | 230; 400
TCL00e. | 25 220 230|140 (180)| 560 4,8
' 380 36; 42
380; 660 | 230; 400 45
%8'3‘{%9'8%6 40 220 230|200 (250)| 800 ! 4,0
' 380 36; 42
TC-63/ 0,66 380; 660 | 230; 400
TC3-63/066 | % [ 220 230 | 280(350)) 1050 3.3
TC0T088 1 100 390 (490) | 1450 2,7
380; 660 | 230; 400
%83:-[53((5)(/)/06?666 160 560 (700) | 2000 2,3
Ipumeuanue. Cxema u rpymmna coeguaenuit oomorok Y/Y, — 0.
Tabmuma 5.2
Texnnueckue JaHHbIe TPeX(a3HbIX CyXux Tpanchopmaropon, U, .ugu >1000 B
Tum Sroms Uson 00MOTOK, KB [Totepwu, kBT U % | 1 %
kKBA BH HH XX K3 & X
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 ' 54 55 18
TC3A-400/10 6,3; 10,5 0,4 1,12 ’ ’
TC3A-630/10 6;6,3;10; 105| 0,4; 0,69 2,0
TC3A-630/10 630 6,3; 10,5 0,4 1,72 7,3 15
TC3A-630/10 6; 10 0,4; 0,69 5
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 .aa. 0,4 2,5 12 8
TC3A-1000/10 6:6.3,10 215 L1
TC3VY-1000/10 610 2,45 10,4 1
TC3-1600/10 1600 ' 4,2 16 15
TC3VY-1600/10 6; 10; 10,5 3,4 17 55 0,7
TC3J1-630/10 630 |6;6,3;10;105| 0,4;0,69 1,65 7,1 ’ 1,4
TC3J1-1000/10 1000 2 10,2 1,0
TC3J1-1600/10 1600 6; 10 2 15 0,7
TC3J1-2500/10 2500 4 20,5 6 0,65

Ipumeuanue. Cxema u rpynmna coeAuHeHnii 00MoTok A/Y, — 11 my1st Bcex UCTIOTHEHMIA
u Y/Y,—0 o 1000 kBA BKIIOYHUTENBHHO.
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TexHuyeckue JaHHbIE TPeX(Pa3HbIX MACJIAHBIX TPAHCHOPMATOPOB

Taomuma 5.3

Tun Shoms U,on 0OMOTOK, KB Cxema u rpynmna co- [Torepu, Bt Hanpsokenue Tox
kKBA BH HH eIMHEHUSI 0OOMOTOK XX K3 K3, % XX, %
1 2 3 4 5 6 7 8 9
Hanpsi:kenne 10 35 kB

TM-25/10 25 130 600; 690 3,2
TM-40/10 40 175 880; 1000 ) 3
TM-63/10 63 6: 10 0,4 YY/YYH-lol 240 1280; 1470 454,17 2,8
TM-100/10 100 " 330 1970 26
TM-100/35 35 420 2270 6,5; 6,8 ’
TM-160/10 2650
TM®-160/10 160 6, 10 Y/Y .0 510 3100 45 4.1 2,4
TM-160/35 35 AIY H-ll 620 3100 6,5; 6,8
TM-250/10 . 3700
TM®-250/10 250 6; 10 Y1l 740 4200 4.5,4.7 2,3
TM-250/35 35 0,4; 0,69 900 4200 6,5; 6,8
TM-400/10 AIY -0
TM®d-400/10 6; 10 AIY 11 950 5900 45
TMH-400/10 400 AIY,-11 2,1
TM-400/35 Y/Y -0 5500
TMH-400/35 35 AIY 11 1200 5900 6.5
TM-630/10 0,4 Y/Y -0 7600
TM®-630/10 6; 10 0,4 AIY 11 1310 8500 55
TMH-630/10 630 0,69 AIY-11 20
TM-630/35 0,4 Y/Y-11 7600 ’
TM®-630/35 35 0,69 AIY 11 1600 8500 6,5
TMH-630/35 6,3; 11 Y/A-11, Y/A-11 7600
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MIPOJIOJIKEHNE TaOIUIIBI 5.3

1 2 3 4 5 6 7 8 9
0.4 YIY.0
M1000/10% 6: 10 0,69 AY 11 AY 11 _ _ _ _
3,15, 6,3 Y/A-11
10 105
1381575 | 04 069 YN .0 AY 11 12200
TM-1000/35 1000 20 §f51§§ Y/A-11 2000
35 e Y/A-11
0.4 YN .0 AY 11 11600 6.5 14
20 0.69 NY 11
TMH-1000/35 6.3 11 Y/A-11 2100
" 0.4 069 YN0 12200
6.3 11 Y/A-11 11600
. 0.4 YN0 AY 11
TM-1600/10* 0.69 NY 11 i ] i i
10 315 6.3 Y/A-11
0.4 YN0 A/Y .11
20 0.69 AY 11
TM-1600/35 6.3 105 Y/A-11 2750 18000
" 0.4 060 YIY -0
1600 315 6.3: 105 Y/A-11
138 0.4 Y/A L
1575 11 Y/A-1L 16500 6.5 1.3
0.4 YN0 AY 11
TMH-1600/35 20 0.69 2900
5311 AY,-11
" 0.4 069 YV .0 18000
6.3 11 Y/A-11 16500

123




MIPOJIOJIKEHNE TaOIUIIBI 5.3

1 2 3 4 5 5 7 8 9
6 0.4: 0.69 AY 11
TM-2500/10* 2500 10 315 VAL 3850 23500 6.5 1,0
10 63 105
20 0.69 AY 11
TM-2500/35 35 3.15 3900
20: 35 63 105 Y/A-11
ss0p | 138:15.75 6.3 11 Y/AIL 23500 o5 .
20 060 AY 11
TMH-2500/35 35 : YIY.-0 4100
_ 6.3
20: 35 2
6. 10 3.15
TM-4000/10 1 r 5200
35 3.15
TM-4000/35 4000 5% TR 5300 33500 75 0.9
13,8; 15,75; 6,3; Y/A-11
TMH-4000/35 Al 2 5600
TM-6300/10 10 315 6.3 105 7400
35 3.15
TM-6300/35 6300 |50 % ERTE 7600 46500 75 0.8
TMH-6300/35 35 6.3 11 8000
T/1-10000/35* 10000 385 6.3 105 - - 5 5
T/1-16000/35* 16000 : § § § - 5 5
T/111-80000/35 8000 15.75 6.3 105 AJAO 58000 | 280000 10.0 0.45
MO}IepHI/BI/lpOBaHHMe C MacCJIAHBIM lIl/[Z)JIeKTpl/IKOM
TM-400/10 400 900 5500 e 15
TM-630/10 630 1250 7600 ! 125
TM-1000/10 1000 6: 10 0.4: 0,69 i 1900 10500 115
TMBM3-630/10 630 1200 8500 . 04
TMBM3-1000/10 | 1000 1650 11000 : !
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MIPOJIOJIKEHNE TaOIUIIBI 5.3

1 2 3 | 4 | 5 | 6 | 7 | 8 | 9
JJ1si KOMILIEKTHBIX TPAHC(OPMATOPHBIX MOACTAHIUMI
TM3-250/10 250 740 3700 45 2,3
TM3-400/10 400 950 5500 ’ 2,1
TM3-630/10
TH3-630/10 630 1310 7600 - 1,8
TM3-1000/10 ) ) ’
TH3-1000/10 1000 6; 10 0,4; 0,69 - 1900 10800 1,2
TM3-1600/10
TH3-1600/10 1600 2650 16500 60 1,0
TM3-2500/10 ’
TH3-2500/10 2500 3750 24000 0,8
Hanpsizkenue 10 220 kB (HomunajabHast momHocTh B MBA, norepu B KBT1)
TMH-2500/110 2,5 110 6,6; 11 5,5 22 15
TMH-6300/110 6,3 6,6; 11; 16,5 10 44 1
T/IH-10000/110 10 6,6;11; 16,5 14 58 0,9
T/IH-16000/110 16 22; 34,5 18 85 0,7
T/IH-25000/110 25 385 25 120 0,65
T/IH-40000/110 40 ' 34 170 0,55
115 6,3-6,3; 10,5
TPJIH-25000/110 25 10’15_1’01’5 25 120 0,65
TPJIH-40000/110 40 - 34 170 0,55
TPJ/IH-63000/110 63 6,3-10,5 50,5 245 0,5
TPJIH-80000/110 80 58 310 0,45
TPIH-63000/110 63 38,5 50 245 0,5
T/1H-80000/110 80 10,5-10,5 58 310 0,45
TPALH-
125000/110 125 242 6,3 105 400 1o 0,55
T/1-80000/220 80 10,5; 13,8 79 315 ’ 0,45
T11-125000/220 125 10,5; 13,8 120 380 0,55
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OKOHYaHME Ta0Iunb! 5.3

1 2 3 4 5 6 7 8 9
TP/IH-32000/220 32 6,3-6,3 45 150 0,65
6,6-6,6 115
TPAHC-40000/220 40 11-11 50 170 ’ 0,6
11-6,6
TPJIH-63000/220 6,3-63
230 6,6-6,6 -
63 11.0-11.0 70 265 - 0,5
TPA1IH-63000/220 11,0-6.6
TPAIIH-100000/220 100 102 340 125 0,65
TPI11H-160000/220 160 11,0-11,0 155 500 - 0,5
TPALIH-200000/220* 200 - - - -

Ipumeuanus:

1. V¥ tpanchopmaropoB, OTMEUEHHBIX 3BE3J0UKOH (*), MOTEpU ONpeAensatoTCs IPHU MPUEMOYHBIX HUCTIBITAHUSIX.

2. Tpancpopmarop TMBM3 nmeer BUTONM MarHuTONpPOBO/I.

3. s tpancdopmaropoB ¢ pacuieruieHHoi oomoTkorr HH ykazano nanpspkenune K3 mis oomorok BH-HH; mist oomoroxk BH-HHI (HH2)
Ug; =20 % (110 kB), Uy, = 21 % (220 xB) (y tpanchopmartopor TPJIIIH-100000/220 u 160000/220 nms oomoroxk BH-HH1 (HH2) Uy,
=23 %); nnsa oomorok HH1-HH2 U, >30% (110 kB), Uy; > 28 % (220 xB).

4. Tlotepu K3 mis TpancdopmaTopoB ¢ paciueruieHHoi o0MOTKO npuBeneHs! a1 oomotok BH-HH.

5. Cxema w® Tpynma COEIMHEHHH OOMOTOK  TpaHcpopmaropoB Y /A-11, nmns  TpaHchopMaTtopoB ¢  pacHICTUICHHOU
oomotkoit HH - Y,/A-A-11-11.

6. Tpanchopmatoper 110 kB mokHBI JOmyckath paboOTy C  3a3eMIIGHHOM HelTpanpio oOMmoTtok BH mpu  ycrmoBum
3alUThl HEUTPAJIN COOTBETCTBYIOLIUM Pa3psAHUKOM.

7. BBoab! u otBoasl HelTpanin HH tpancdopmatopos 110 kB u BbIlie 10KHBI OBITh pacCUMTAaHbI HA TPOAOKUTENBHYIO HAarPy3Ky TOKOM,
pPaBHBIM HOMHHAJIBHOMY TOKY 00MoTOK BH.

8. Pexxum pabotel HeWTpamu oOmorok BH TtpancdopmaropoB 220 kB - rmiayxoe 3azemienue. Ilpm  3TOM  HM30JISAIHS
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Ta0mnuma 5.4

Texnnuyeckue JaHHbIE TPeX(PA3ZHBIX MACISIHBIX TPEXOOMOTOYHBIX TPAHCHOPMATOPOB 001Er0 HAZHAYEHUS

T Shoms U,on 0OMOTOK, KB ITotepu, kBt Hanpsokenue K3, % Tox
i MBA | BH CH HH XX K3 BH-CH BH-CH CH-HH | XX, %
TMTH-6300/35 6,3 35 10,5; 55 75 75 16
T/ITH-10000/35 10 | oo 13,8; 6,3 . 75 8 16,5; , -
T/ITH-16000/35 16 ' 15,75 115 (16,5)* (8,0)*
TMTH-6300/110 6,3 16,5; 22; 38,5 12,5 52 17 6 11
TATH-10000/110 | 10 16’5;3282;)34’5; 6,611 | 17 76 1,0
TJITH-16000/110 16 22: 34,5, 38,5 21 100 175 65 08
T/ITH-25000/110 25 11; 22: 345:385 | 6,6 28,5 140 10,5 ! ’ 07
11 6,6
TJITH-40000/110 40 115 235385 6611 ¥ 200 0,6
11 6,6
TJITH-63000/110 63 65 se 11| 53 290 18,0 0,55
TJITH-80000/110 3215 5 23611 7.0
80 o o 64 365 11,0 18,5 0,5
T/IL[TH-80000/110 365 56 11
TJITH-25000/220 25 45 130 1oE 20 6,5 0.9
T/ITH-40000/220 40 230 38,5 6,6:11| 54 220 ’ 22 95 0,55
TJITH-63000/220 63 _ _ _ _ _ _

Ilpumeuanus.

1. HoMuHampHBIE MOIITHOCTH BCEX OOMOTOK paBHBI HOMHHAJIBLHON MOIIIHOCTH TpaHcdopmaropa (3a uckimrodeHueMm oomotkun CH
HanpspkeHueM 34,5 kB, koTtopas paccuuTaHa Ha Harpy3Ky, paBHyio 90 % HOMUHATBHON MOITHOCTH TpaHchopMaTopa).

2. IMorepu K3 u nanpspkenns K3 yka3zaHbl 111 OCHOBHBIX OTBETBIICHUH OOMOTOK.

3. 3Be3moukoii (*) ykazansl HanpspkeHus K3 npu nsmenenun pacrnonoxxenust ooMorok CH u HH oTHOCHTENnBHO CTep)kKHS MarHUTOIPOBOIA.
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5.2. BbIiKniro4amesiu e bICOKO20 HanpsiXXeHus!

BoIkiIrouaTenu BBICOKOTO HaIPSOKEHUS MpEAHA3HAYEHBI I OTKIIOYEHUS U
BKJIFOYEHUS LIENeH B HOPMAJIbHBIX U aBApPUMHBIX PEKUMAX.

BeIkitouarens  SIBISIETCS  OCHOBHBIM — ammapaTtoM B 3JIEKTPUYECKUX
ycTaHoBKax. OH CIY>KUT JUIsl OTKJIFOUEHUS U BKIFOYEHHS LENU B JIFOOBIX peKUMaX:
JUIMTeNbHAsT Harpys3ka, meperpyska, K3, xomocTtoit xoa, HECHHXpOHHas padorta.
HawnOosiee ciio)XxHOW M OTBETCTBEHHOW OIepanuen SBISIETCS OTKIOYEHUE TOKOB
K3. Yerkas pabora BBIKJIIOUATENs] OTPAaHUYMBAET PACIPOCTPAHEHUE aBapuu B
ANEKTPUYECKON ycTaHOBKE. OTKa3 BBIKIHOYATENS] MOXKET IPUBECTU K Pa3BUTHUIO
aBapuu.

ITo KOHCTPYKTUBHBIM OCOOEHHOCTSIM M CIIOCOOY TallIEHUIO IyTH Pa3InyaroT
MAacCJIsIHbIE 0aKoBbIE, MaJIOMAaCJISHBIE, BO3/yIIIHBIE, JIETa30BBhIE,
AJIEKTPOMArHUTHBIE, BAKYYMHBIE BBIKIOUaTenu. Kpome Toro, 1o poay ycTaHOBKHU
pazIMyaroT BBIKJIIOYATENM JJIsI BHYTPEHHEH, Hapy>KHOM YCTAaHOBKM W IS
KOMIUIEKTHBIX  PaClpeleIUTENbHbIX  YCTpOMCTB.  CTpyKTypa  YCIOBHOIO
0003HauYEHNUs BBIKJIIOUATEIEH BBICOKOTO HANPSXKEHUs TPUBEJEHA Ha puc.S.2.

[21[3][4][s]{el[7]le][e]

Opna OykBa Opnna mudpa

B — BEIKITIOUATEID; ‘ 1 — st paboTHI Ha OTKPBITOM

M - ManoMaciasHbIl BO3J1yX€;

Opma Gyksa 2 — i pabOTHI B TIOMEILEHUSAX CO
M MaTOMACTET CcBOOOJIHBIM JIOCTYIIOM HapyKHOTO
B — BakyyMHBI; SOsAYXd;

3 — u1st pabOTHI B 3aKPBITHIX

I" — ropmikoBEIi (TeHEPATOPHBIN); .
MOMEIICHUAX C ECTECTBCHHOM

IT — moaBECHOE MCTIOIHEHME TIOJIFOCOB; 5
D — ¢ 2JIEKTPOMATHUTHBIM HPHBOJIOM; BEHTHJIALACH
K — xononkoBsiii nimn mis KPY

OpHa uiu 1Be OYKBBI

Opnna unu 1Be OyKBBI

M — MOJIepHU3UPOBAHHBIN;
D — C DJIIEKTPOMATrHUTHBIM IPUBOJIOM;

Y — 11 yMEpPEHHOr0 KIIMMara;
T — 151 TPONMMYECKOT0 KJIMMaTa;
XJI — 111 X010JHOT'O KJIMMAaTa

I1 — npuBOX IPY’KUHHO-MOTOPHBIN WK
II0/IBECHOE HCIIOJIHEHHE TI0JTIOCOB; MuorosHauHas ungpa
CH —crienyanbsHOro UCHOMHEHUS, HomuuanbHeli TOK, A
T — TpexXmnoaOCHBIN;

K — mojiBeCHOE MCTIONIHEHHE TIONOCOB

2-, unu 3-3HauHas nudpa
HomuHansHbIA TOK
Onna OykBa OTKIIIOYEHHS, KA

C — celCMOCTONKUIA;
Y — 0711 4acThIX KOMMYTaLU;
O — DIEKTPOMATHATHBIN TIPHBO/T

MHuoro3naunas nudpa
HomunaneHoe HanpspkeHue, kKB

Puc.5.2. CtpykTypa ycIOBHOTO 0003HAUCHHUS BBIKIIOYATEICH BEICOKOTO HAIIPSYKEHUS

B Tabmumax 5.5 m 5.6 mpuBeAeHbI TEXHUYECKHE JAaHHBIC MaJOMACIISHBIX,
AJIEKTPOMArHUTHBIX U BaKyyMHBIX BBIKJIIOUaTenei Ha Hanpsbkerue 6/10 kB. bonee
IIMPOKasi HOMEHKJIATypa BBIKIIFOYATEIICH BEICOKOTO HAIIPsDKEHUS 1aHa B [ 5].
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TexHnueckue JaHHbIE BbIKJIIOYATeE e

Taomuma 5.5

[IpenenbHbIN CKBO3HOM TOK | KA
K3, kA HOMLBIE Tok Tepmu-
HaganpHoe HauanpHoe YeCKOu
JIEUCTBYIO- JICUCTBYIO- CTOMKOCTH, Ioxsoe
Tun Usom, KB hiow hioworn niee 3Haye- niee 3Haye- KA/nomy- BpeMA
HOM> A KA Haubomns- Hau60b- OTKIIIO-
mmit Tox | e MEPHO mmit Tox | e MEPHo cTimoe YEHHs, C
TAYECKOHN IAYECKOMN BpEMs €0
COCTaB- COCTaB- JIEHUCTBUS, C
JIIOIIEN JIAIOIIEN
1 2 3 4 5 6 7 8 9 10
MasnomacjsiHble

BMM-10A-400-10Y2 10 400
BMM-10-630-10Y2 630 10 25,5 10 25,5 10 10/3 0,105
BMM-10-320-10T3 11 320
BIIM-10-20/630Y3 0,11;0,14
BIIM-10-20/630Y2 630 0,14
BIIMII-10-20/630VY3 20/4 0,14
BIIM-10-20/1000Y3 0,11
BIIM-10-20/1000Y2 10 1000 0,14
BIIMII-10-20/1000Y3 20 52 20 52 20
BMII5-10-630-20Y3 630
BMII>-10-1000-20Y3 1000
BMII>-10-1600-20Y3 1600 20/8 0,095
BMII5-11-630-20T3 11 630
BMIID-11-1250-20T3 1250
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MIPOIOJIKEHNE Ta0. 5.5

1 2 3 4 5 6 7 8 9 10
BMII2-10-630-31,5Y3 630
BMII3-10-1000-31,5Y3 10 1000 0,095
BMII3-10-1600-31,5Y3 1600
BMII2-10-3150-31,5V3 3150 31,5 80 31,5 80 31,5 31,5/4 0,12
BMII3-11-630-31,5T3 630
BMII2-11-1250-31,5T3 11 1250 0,095
BMIID2-11-2500-31,5T3 2500
BK-10-630-20Y2 10 630
BK-10-630-20T3 11
BK-10-1000-20¥2 10 100 20 52 20 52 20 20/4
BK-10-1250-20T3 11 1250
BK-10-1600-20¥2 1600
BK-10-630-31,5Y2 10 630 0.07
BK-10-630-31,5T3 11
BK-10-1000-31,5V2 10 1000 31,5 80 31,5 80 31,5 31,5/4
BK-10-1250-31,5T3 11 1250
BK-10-1600-31,5Y2 10 1600
BK9-10-20/630V3 630
BK9-10-20/630T3 11
BK5-10-20/1000Y3 10 1000 20 52 20 52 20 20/3
BKD-10-20/1250T3 11 1250
BK5-10-20/1600Y3 10 1600 0,095
BK5-10-31,5/630Y3 10 630
BK5-10-31,5/630T3 11
BK5-10-31,5/1000Y3 10 1000 20 80 315 80 315 3L5/3
BK5-10-31,5J1250T3 11 1250
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MPOI0JIKEHNEe Tab. 5.5

1 2 3 4 5 6 7 8 9 10
BKD2-10-31.5/1600Y3 10 1600 20 80 31,5 80 31,5 31,5/3 0,095
MIT-10-3150-45VY3 3150/-

MI'T-10-4000-45V3 4000/- 0,15

MIT-10-5000-45V3 5000/-

MI'T-10-5000-63V3 10 -/5000 63/58 170 64 170/100 64/38 64/4 0,13

MI'T-10-2000-45T3 -/2000

MIT-10-3150-45T3 -/3150 45/45 120 45 120/51 45/20 45/4 0,15

MI'T-10-4000-45T3 -/4000

MIT-11-3500/1000T3 11,5 |4000/3500 64/58 170 64 170/100 64/38 64/4 0,12
JIeKTPOMATrHUTHbIE

BOM-103-1000/20Y3 1000

BOM-100-1250/20Y3 10 1250 20 52 20 52 20 20/4 0,07

B3-6-40/1600Y3{T3) 1600

B5-6-40/2000Y3(T3) 2000

B3-6-40/3200Y3(T3) 3200

BOC-6-40/1600Y3(T3) 6(6.6) 1600 40/4 0,075

BO5C-6-40/2000Y3(T3) ’ 2000

BDBC-6-40/3200Y3(T3) 3200

B53-6-40/1600Y3(T3) 1600 40 128 40 128 40

BB3C-6-40/1600Y3(T3)

B53-6-40/2000T3

BBOC-6-40/2000T3 6.6 2000 4073 0,08

B23-6-40/2500Y3(T3)

BBOC-6-40/2500Y3(T3) 6(6.6) 2500
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MPOJOJKEHUE Ta0JI. 9.5

1 2 3 4 5 6 7 8 9 10
B95-6-40/3150V3
BYDC-6-40/3150Y3 6 3150 40 128 40 128 40 40/3 0,08
B2-10-1250-20-Y3(T3) 1250
BD-10-1600-20-Y3(T3) 1600
B2-10-2500-20-Y3(T3) 2500 20 >1 20 >1 20 2074
BD-10-3600-20-Y 3(T3) 10 3600 0,075
BD-10-1250-31,5-Y3(T3) 1250
BD-10-1600-31,5Y3(T3) 1600
B5-10-2500-31,5-Y3(T3) 2500 315 80 315 80 315 31,5/4
B3-10-3600-31,5-Y3(T3) 3600
BD-10-40/1600Y3 10 1600
B2-10-40/1600Y3 11
BD-10-40/2500V3 10
BD-10-40/2500T3 11 2500 40 100 40 100 40 40/3 0,08
BD-10-40/3150V3 10 3150
BD-10-40/3150T3 11

BakyymHbIe

BBTD-10-10/630Y2
BBTII-10-10/630Y2 - 10 25 10 25 10 10/3
BBT3-10-20/630YXJI2
BBTII-10-20/630Y XJI2
BBT3-10-20/1000Y XJI2 10 1000 0,05
BBTII-10-20/1000Y XJI2 20 52 20 52 20 20/3
BB5-10-20/630V3 630
BB2-10-20/1000Y3 1000
BBD-10-20/1600Y3 1600
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MPOI0JIKEHNEe Tab. 5.5

1 2 3 4 &) 6 7 8 9 10

BB2-10-31,5/630¥3 630
BB5-10-31,5/1000Y3 1000
BBD-10-31,5/1600Y3 10 1600 31,5 80 31,5 80 31,5 31,5/3 0,075
BB3-10-31,5/2000V3 2000
BBD-10-31,5/3150Y3 3150
BB3-10-20/630T3 630
BBD-10-20/1250T3 1250 20 52 20 52 20 2013
BB>-10-31,5/630T3 630

: 11 0,075
BBD-10-31,5/1250T3 1250 '
BB5-10-31,5/1600T3 1600 315 80 315 80 315 31573
BB3-10-3175/2500T3 2500
BBD-10-40/1250T3 1250

BB3-10-40/1600Y3

1600
BBD-10-40/1600T3
BB3-10-40/2000Y3 2000 40 112 40 112 40 1073
BBD-10-40/2500T3 2500
BBD-10-40/3150Y3 3150
BB-10-20/630V3 630
BB-10-20/1000Y3 1000
BB-10-20/1250T3 10 1950 20 52 20 52 20 20/3 0,07
BB-10-20/1600Y3 1600
BB-10-31,5/630V3 630
BB-10-31,5/630T3
BB-10-31,5/1000Y3 1000
BB-10-31,5/1250T3 1950 31,5 80 31,5 80 31,5 31,5/3
BB-10-31,5/1600Y3 1600

BB-10-31,5/1600T3
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OKOHuYaHue tadi. 5.5

1 2 3 4 &) 6 7 8 9 10
BBITY-C-10-20/1000Y3 1000 50 o1 0,04
BBI12-10-20/630Y3 630
BBI12-10-20/1000V3 1000 20 52 20 52 20 2013
BBI12-10-20/1600Y3 10 1600 0.08
BBI12-10-31,5/630Y3 630 ’
BBI13-10-31,5/1000V3 1000 31,5 80 31,5 80 31,5 31,5/3
BBI12-10-31,5/1600Y3 1600
BBCH-10-25/1000Y3 6; 10 1000 25 63 25 63 25 25/3 0,06
BBK35b-10-20/630Y3 630
BBK35-10-20/1000Y3 1000 20 52 20 52 20 20/3
BBK35-10-20/1600Y3 1600 0.07
BBK3b-10-31,5/630Y3 630 ’
BBK3b-10-31,5/1000Y3 1000 31,5 80 31,5 80 31,5 31,5/3
BBK35b-10-31,5/1600Y3 10 1600
BBKOP-10-20/630Y3 630
BBKOP-10-20/1000Y3 1000 20 52 20 52 20 20/3 0,08
BBKOP-10-20/1600Y3 1600
BBEM3-10-40/2500Y3 2500
BEMD-10-40/3150Y3 3150 40 100 40 100 40 40/3 0,07
BB/TEL-6-8/800 5 8 20 8 20 8 8/3
BB/TEL-6-10/800 10 25 10 25 10 10/3
BB/TEL-10-8/800 800 8 20 8 20 8 8/3 0.025
BB/TEL-10-12,5/800 12,5 32 12,5 32 12,5 12,5/3 ’
BB/TEL-10-16/800 10 16 40 16 40 16 16/3
BB/TEL-10-20/800 50 50
BBT-10-20/630YXJI3 630 20 52 20 52 20 2073 0,05
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Jlononnenus 6 mabauye 5.5.

1. Bakyymubplie BwikmtouaTenmu cepud BBIID-10 moryT OBITH yCTaHOBJICHBI B3aMEH
BMII3-10 B KPY crnenyromux cepuii: KPY-2- 10- 20; K-111; K-111Y; K-XII; K-XXV1; K-37; K-
44 (6e3 nepenenku Tenexxku KPY).

2. Bakyymubie Boikmouarenu BB-10 u BBD-10 npennasHauensl I 4acThIX
KOMMYTalluii BO BHYTPEHHUX YCTaHOBKax HampsbkeHueM 10 kB TpexdaszHOro nepeMeHHOro
TOKA.

3. Bakyymnsie Boixmrodatenn tuma BBCH-10-25/1000Y3 mpumenstorcs B KPY,
HACOCHBIX I[EPEKAUMBAIOLIUX CTAHIUSAX U HUCIOJB3YIOTCS IS 3aMEHbl MaJlOMaClIsTHBIX
BeIKItouareneit HL-4-8 yvemnickoro npousBozacTa B mkadax KPY tuma RS465, naxomsmmxcs B
JKCILTyaTaluu.

KoHCTpyKMs HCKIIIOYaeT BO3HUMKHOBEHHME B JJIEKTPOYCTAHOBKAX MEPEHANPSDKEHUN Ipu
OTKJIFOUYEHUHU MHYKTUBHBIX TOKOB (B TOM YHCJIE IIPU KOMMYTAIUU JICKTPOBUTATENICH ).

4. BakyymHbIe BBIKJIFOYATEITN cepuu BBK32b-10 npeaHa3HaYEHbI
U1l 3aMeHbl BeIkItouaTenet cepun BKD-10 na nHomuuaneubie Toku 630- 1600 A u Toku
oTkJIroueHus 10 31,5 kA.

5. Baxyymueie Bwikmatouatenu cepuu BBKOP-10 npucmocobiieHbl 1711 3aMEHBI
ManoMacisiHbIX Beikimtouarenei tuna BK-10 u BKD-10 B mkadax KPY cepuit KM-1, K-104, K-
59.

6. Bakyymuble Bblkitouarenu cepuid BBMD-10 npenHasHadeHsl a8 3aMEHBI
BhIKITIOUarenei cepuit BMIID-10 u BOM-6.

7. Bakyymuble Boikiatodarenu cepur BB/TEL umeroT crienyoiiue mpeuMyiiecTBa Io
CPaBHEHUIO C TPATUIIMOHHBIMHA BaKyYyMHBIMH BBIKITIOUYATEIISIMU:

® BBICOKMI MEXaHUYECKUU pecypc;

e Majoe noTpedieHUe NEKTPOIHEPTUU MO0 HEHSAM BKIIOYSHHS U OTKIIOYCHHUS,

e MaJjble TabapuThl U Maccy;

® BO3MOXKHOCTH YIPaBJIEHUS KakK IO IEMAM OIEPAaTUBHOIO IOCTOSHHOTO, TaK H

OTEPAaTUBHOTO MIEPEMEHHOTO TOKOB;

® OTCYTCTBHE HEOOXOJMMOCTH PEMOHTOB B TEUEHHE BCETO CPOKA CITYXKOBI;

e MaJasi TPYA0EMKOCTh MPOU3BOJICTBA U, KaK CJIEICTBUE, yMEPEHHAs 1ICHA.

VYnpasnenue BAKYYMHBIM BBIKJIFOUATENIEM OCYUIECTBISAETCS BCTPOEHHBIM
AJIEKTPOMATHUTHBIM ITPUBOJIOM C MAarHUTHOM 3aIIIEIIKOM.

OmnpiT skermyataiun KPY moxasbiBaeT, yTo HamOojee YS3BHMBIM DJIIEMEHTOM B €ro
coctaBe sBIsieTcs BbIKIo4arenb. C TMOsBIGHHEM BaKyyMHBIX BBIKJIIIOUaTelel —crana
1enecoo0pa3Hoil 3aMeHa HMHU MACIHSHBIX, KOTOpPbIE YCTYHNAlOT TMEpPBbIM MO TEXHUKO-
AKCIUTYaTAIAOHHBIM XapaKTEPUCTHUKAM U MPOCTO MCUYEPHAId CBOM CPOK Cy)Obl. Takas 3ameHa
BBIKJTIOUaTeneil He TpeOyer 3ameHsl Bcero KPY u cinyxbam »skcmimyatanuu 00XoauTCs
MUHHUMAaJIbHBIMU 3aTPaTaMU.

Brikmouatenu BB/TEL  KOHCTpYKTHBHOro wucnoigHeHus | M 2 mpeaHa3HAa4YeHbl B
OCHOBHOM U1 3aMeHbl BhIKIIO4ateneir BMII-10, BMIID-10, BMIIII-10, BK-10, BKD-10, a
TakK>Ke /I IPUMEHEHHUs BO BHOBb pa3pabaThIiBaeMbIX BBIKATHBIX dIeMeHTax siueek KPY.

Boikmouatenu BB/TEL KOHCTpyKTHBHOTO MCHOSHEHUS 3 MpelHa3HAYeHbl B OCHOBHOM
st 3amenbl B mikapax KCO u KPH macnsanbix Beikmrodareneit BMI'-133 u um monoOHbIX, a
TaK>Ke JJIs IPUMEHEHUs BO BHOBb pa3zpabarbiBaembix mkadax KCO u KPH.

B mnacrosimee Bpems ¢upmoii «TaBpuma DneKTpuK» pa3paboTaHbl M BHEIPSIOTCS B
OKCIUTYyaTaIlI0 MPOEKTHl peKoHcTpykimu cienyromux KPY: KCO-266, KCO-272, KCO-285,
KCO- 292, KCO-2200, KCO-2YM. KCO JIII-318, KCO 1-13b, KCO KII1-03-00, KPH-I1I, KPH-
IY, KPYH MK®H, KPYH K-YI.

BrikaTHOH 37€MEHT ¢ BakyyMHBIM BbIkimtouateneMm tuna BB/TEL ¢ anekTpoMarHUTHBIM
IPUBOJIOM TpeaHazHaueH s paboTsl B mkapax KPY BHyTpeHHeill u HapyXHON YCTaHOBKH
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HOMHUHAJIBHBIM HanpspkeHueM a0 10 kB tpexdasznoro nepemenHoro toka yactotoit 50 I'm ams
CHUCTEMBI C M30JIMPOBAHHON HEUTPAIbIO U CIYXHUT 11 ycTaHOBKH B KPVY, a taxxe miist 3aMeHbl
KOJIOHKOBBIX MasioMaclisiHbIX Beikirouareneid Tuna BK B KPY cepuii: K-47, K-49, K-59, K-104,
K-104M, KM-1, KM-1®.

8. VHuBepcanbHBII MOAYIb (BBIKATHOM AJIEMEHT, BAaKyyMHBIH BBIKJIIOYATElNb MU
6mokupoBkH) (upmbl «TaBpuaa DIEKTPUK» OPraHUYHO BCTPAUMBAETCS BMECTO BBIKIIIOYATENEH
cepurt BMII B BeikatHbie Tenexku crneayrommx KPY: K-37, KPY2-10, K-XI11, K-XI111, K-XXVI,
KP-10/500.

TaOmuma 5.6
BaKyyMHbIe BBIKJIIOYaTEeJ/INn
R A
~| 25|58
S| 52| 58
I A IHOM.OTKJ‘U tHOM.OTKJ'U 5 E § )E g § 5
Tuan HoM> KA c S8 28 SRETa=
= > @ S o v
2|22 55
S| 88 |5 &
~ M =
BBT3-M-10-31,5; 20;/630; 1000; 12.5; 0,04 0.1 3-10°
1600 630: | 20:315
BEIIC-10-20/630; 1000; 1600 g |21 70,085 | 0,06 2.510°
BBD-M-10-315: 20; /630: 1000: 1500 004; | o, T 10°
1600 20:315 | 0,05 !
BEIIB-10-20/630; 1000: 1600 0.055 | 0.06 2510°
) . ) 2000;
1;11%30-1\4-10-31,5, 40/2000: 2500: 2500 |315:40| 005 | o1 L10°
3150 50
BBY-CII-10-31,5 (BBY-C-10- 630, .
31,5) 20/630; 1000; 1600 1000; | 20;31,5| 004 | 0.1 310
1600
BBCK-10-12,5: 20/630; 1000 fggo 315:40| 005 | 02 510"
630;
BEKD-10 1000: |20:315| 0,055 | 0,06 ;
1600

Jlononnenus k mabnuye 5.6.

1. ¥V Bcex BbIKITIOUaTENEH IPUBOJI AJIEKTPOMArHuTHbIN, 3a uckiouenrnem BBIIC u BBIIB,
y KOTOPBIX — TPYXKHUHHO-MOTOpHBIM. KoMMyTalmoHHass HM3HOCOCTOMKOCTh JaHa MpH
HOMHMHAJILHOM TOKE OTKJIFOUEHHUS ITUKIOB «BOY.

2. Bakyymuble Bbikmtodarenu tunos BBTO-M-10 u BBIIC-10 npennasHaueHsl i
3aMEHbl MAJIOMACJSHBIX BbIKIOUaTenaed turmor BMIID-10, BMII-10, BMI'-133, a Takxe mis
ycTaHOBKH B Aueiikax tuna KPYD2-6I1, 2KB2-6M, KPVII-6I1.

3. Bakyywmubie BwIkmtouaTenm THioB BB3D-M-10-20, BBS5-M-10-31.5, BBIIB-10-20
npeaHa3zHaueHbl g yctaHoBkM B KPY tuna K-104, KM-1®, K-49, B3aunmo3zameHsiemble ¢
BeIKIITOUaressimu tua BK-10, BKD-10.

4. Bakyymubie Boikmtodatenu Tuma BBD-M-10-40 mpeana3sHadeHbI ISl KOMMYTAIUH
AJIEKTPUYECKUX IIETIeH TPH HOPMAJIBHBIX W aBaApPUHHBIX PEKUMAX B CETAX C W30JUPOBAHHOU
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HelTpanblo HanpspkeHueM Ao 12 kB. VYcranasnusarores B KPY tuna K-105, K-59, a taxxke
MOTYT MCII0JIb30BaThCs Ul 3aMEHbl MAJIOMACIISIHBIX M 3JIEKTPOMAarHUTHBIX BBIKITIOUATENCH.

5. Bakyymuble Boixitouatenu tuna BBCK-10 mpeanasHaueHbl [Uisl MCIIOJIB30BaHUS B
KPY HapyxHO! 1 BHYTpEHHEH yCTaHOBKH.

6. Bakyymubie Boikimouarenu tuna BBK3-10 ¢ nmpyXHHHBIM MPHUBOJOM MPHUCIIOCOOTICHBI
uis  BcTpauBaHusg B wmkapel KPY BelkaTHOro THma M IpegHa3sHAYeHbl Ul 3aMEHbI
MayioMacisiHbIX BhIKitouatenerd TumoB 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. Baxkyymusle Bbikitouarenu tuno BBU-CD-10, BBU-CII-10 npeana3zHaueHsl uist
yctanoBku B KPY tuna KPY2-10, KPYJII-10 u I1I1-10-6/630XJI1.

5.3. BbiKsirodameru Ha2py3Ku

Brixmtouarens Harpy3ku — KOMMYTAIIMOHHBIM anmnapar, NpeIHA3Ha4YCHHbIN
JUIl OTKJIIOYEHMS M BKIIOYEHUS TOKOB HAarpy3Kd B HOPMAaJbHOM pPEXUME.
Brikmrouatenu Harpy3kd MPUMEHSIIOT B yCTaHOBKax HampspkeHueM 6/10 kB wHa
pacupenenuTeNbHbIX MYHKTaX MW TPaHC(POPMATOPHBIX TNoACTaHUUAX. OHuU
npenHazHadyeHsl Juist padoTsl B mwkadgax KPY, kamepax KCO u KTII BHyTpennei
yctaHoBKH. CTPYKTypa HX YCIOBHOTO 0003HAUCHHS MIPUBEACHA Ha puc.5.3.

BHPm — 10/400 — 10 3m 3¥3

B - BeIKIIIOUaATEID | KiumaTtnueckoe UCIOIHEHNE
U KaTeropHsi pa3MeIeHUs

H - narpysku VY — 11 yMEPEHHOI0 KJIMMaTa,
3 — Ui pabOTHI B 3aKPBITHIX

Opnna OGyksa IIOMELICHUAX C €CTECTBEHHOU

P — ¢ pyuHBIM NPUBOJIOM; BEHTUJISILINEI

I1 - ¢ npyXMHHBIM MTPUBOIOM;

B - BakyymHBIi 3 — HajMuYMe yCTPONCTBA IS

N0JJauM KOMaHbl Ha OTKITIOYEHUE
Opnna nnu 1Be OyKBBI

1 — CO BCTPOCHHBIM
MpeAoXpaHUTENEM;

Opnna niu 1Be OYKBBI

IIPU [IEPETOPAHHUHU NTPEJOXPAHUTENS

Y — C YCMJICHHOU KOHTAKTHOU 3 — ¢ 323eMJISIFOILIMMH HOKaMH;

cneTemMon Il — 3a3eMJIAIOLINE HOKHU PACTIONOKEHBI
3a IPECAOXPAHUTCIIAMHA

HomunaneHoe Hanpsokenue, kB

HomuHansHOE 3HaU€HUE TEPUOINYECKOMN

HomunanbHBIN TOK, A .
COCTaBIIAIONIEN CKBO3HOIO ToKa K3. KA

Puc.5.3. CtpykTypa ycia0BHOr0 0003HauU€HHUSI BBIKIIOUATEIEH HATrPY3KU

B Ttabmume 5.7 fmaHBl  OCHOBHBIE TEXHHUYECKHE XapaKTEPUCTHKHU
BBIKJIFOUYATEJIEH HATPY3KHU.
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TexHUYeCKHEe XaPAKTEPUCTHKH BBIKJIIYATEICH HATPY3KH

Tabmuna 5.7

[Ipenenvublii| JlomycTumblii
< | « CKBO3HOM TOK S| o
- - TOoK, A  |BkimrouyeHus, KA| » £ | &
S | & S| R
< 5 o= | | Bo| o
g 1) o Q S H| B <
s Q 2 ) o 2 o o 2 | Kol 2
s | §| & S |2 = =2 |c5|g¢d
Pl E E 5 5 § GE) 5 E: O w =5 O
=) o o T q N 5o = = 28
2 = o < S s < S s S 8| ®¢g
Tun | g § 5 |58 B 59| 88| & g
3| = | S g | g3| g 2o | 58| E S
g ) = T g o= T =R =S| 9
= = = SO S S | &2E|l 23
o 2 A A I - > O 55| B &
T s = = m O = m O e 2| M HE
= o) = =E- =) =E | B
= |6 E |2 E| E S |58 °
S| 5| 583 5|55 |e8) ¢
= an < = a < = EL < | =
) 5} =
=i =
BHP-10/400-103Y3 25 15
BHP-10/400-103Y3 ’ ’
BHP1-10/400-1033V3 1
BHPn-10/400-103m1Y 3 15
BHPI-10/400-10s13Y3 400 | 400 | 800 | 25 10 ’c 10/1
BHIIy-10/400-103Y3
BHITy-10/400-103mY 3 10 15
BHITyn-10/400-10313Y3
BHB-10/320 320 | - - 20 - - - 12/- -

Jns Beikimoyareneid Harpy3ku cepur BH-10 HOMHHAIBHBIN M HanOONBIINN TOK JaHBI
npu cos¢ > 0,7. HomuHanbHoe u HauOombinee pabouee HampspkeHus 10 u 12 kB
COOTBETCTBEHHO. TOKM OTKJIIOYEHMsSI: aKTUBHBIA U YpaBHHUTEIbHBIM paBHBI U cocTaBisioT 400
A. B Brixinouarensax Harpysku cepur BH-10 npumenstitorcs npenoxpanurenu tunos [IKT101-
6, IIKT102-6, IIKT103-6, [IKT101-10, [IKT102-10, ITKT103-10.

TexHnueckue xapakrepuctuku Boikimtouateneil BH-16, BHII-16 u BHII-17 npuBenens! B

[11].

5.4. lNnaekue npedoxpaHumesnu HanpsixeHuem 6/10 kB

[Ipenoxpanurenn npeaHa3HAYEHbI JUIS 3aLUTHI JJIEKTPUYECKUX LENeu u
ANEKTPOOOOPYIOBAHUS OT TOKOB, NPEBBIMAIOIIUX TOMYCTUMbBIE IO YCIOBHIM
HarpeBa ¢ y4eTOM NEPErpy304HON CIIOCOOHOCTH.

CrpykTypa ycioBHOTO 0003HAaUeHMs MPEAOXPAHUTENEH NIPUBEACHA HA PUC.
5.4, a OCHOBHbIE TEXHHYECKHE JaHHbIe — B Tabnuue 5.8. Ha puc. 5.5 nansl Bpemsi-
TOKOBBIE€ XapaKTEPUCTUKH IIABJIIEHUS HEKOTOPBIX Npenoxpanureneit cepun 11IKT.
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ITKT
|

I1 - mpenoxpaHuTens

K - kBapueBsbIit

T — Auist 32U THI CUIIOBBIX
TpaHc(hOpPMATOPOB ¥ JTMHUN
(TOKOOTpaHUYHBAOIITHUE)

Tpex3naunas uudpa

XXX -

101....105 — HOMEDp cepumn

HomunannHoe HAITPAKCHUEC I

MPEIOXPAHUTENECH KIMMAaTUHYECKOTO
WCIIOJTHEHUS Y WK HauOoJiblee pabouee
HanpspKeHUe JUIs IpeoXpaHuTeNnei
KJIuMaTuyeckoro ucnoianenus T, kB

Kareropus pazMenieHus

1 — Ha OTKPBHITOM BO3/1yX€;

3 — U1 pabOThI B 3aKPBITHIX
HOMEIICHUSAX C €CTECTBCHHON
BEHTWJIALIHEHT

Kiunmaruueckoe ucrojiHeHme

KJIIMMaTOM

VYV — 15 pailoHOB ¢ yMEPEHHBIM
KJIUMATOM;
T — 11 paiilOHOB C TPONMUYECKUM

HoMmuHanbHBIM TOK OTKIIOUYCHUS, KA

HomuHaneHbI TOK nperoxpanurens, A

Puc. 5.4. CtpykTypa ycinoBHOro o003HaueHus Ipe1oXpaHuTenen

Ta6numa 5.8
OcHOBHBIE TEXHHYECKHE JAHHbIC MPeA0XPAHUTEICH
Tun Usons KB | Umax, KB | Loy Ipenoxpanutens, A | lyom orn, KA

1 2 3 4 5
IIKT101-6-2-40V3 2
IIKT101-6-3,2-40Y3 3,2
ITKT101-6-5-40Y3 5
IIKT101-6-8-40Y3 6 25 8 40
[1IKT101-6-10-40V3 ’ 10
IIKT101-6-16-40V3 16
IIKT101-6-20-40V3 20
IIKT101-6-31,5-20Y3 31,5 20
IMKT101-10-2-31,5V3 2
IIKT101-10-3,2-31,5¥Y3 3,2
IMKT101-10-5-31,5V3 5)
IMIKT101-10-8-31,5V3 10 19 8 31,5
IMIKT101-10-10-31,5V3 10
IMKT101-10-16-31.5V3 16
IIKT101-10-20-31,5¥3 20
IIKT101-10-31,5-12,5VY3 31,5 12,5
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npoaonkenue tabi. 5.8

1 2 3 4 5
I1KT102-6-31,5-31,5Y3 31,5
I1KT102-6-40-31,5Y3 6 29 40
I1KT102-6-50-31,5V3 ’ 50
I1KT102-6-80-20-Y3 80 20
I1KT102-10-31,5-31.5Y3 315 31,5
I1KT102-10-40-31,5V3 10 12 40
I1KT102-10-40-12,5V3 50 12,5
I1KT103-6-80-31,5Y3 80
I1KT103-6-100-31,5V3 6 7,2 100 315
I1KT103-6-160-20Y3 160
I1KT103-10-50-31,5¥3 50 31,5
I1KT103-10-80-20Y3 10 12 80 20
I1KT103-10-100-12,5Y3 100 12,5
I1KT104-6-160-31,5Y3 160 315
I1KT104-6-200-31,5Y3 6 7,2 200 '
I1KT104-6-315-20Y3 315 20
I1KT104-10-100-31,5Y3 100 31,5
I1KT104-10-160-20Y3 10 12 160 20
I1KT104-10-200-12,5Y3 200 12,5
I1IKT101-6-2-20Y3 2
I1KT101-6-3,2-20Y3 3,2
ITIKT101-6-5-20Y3 5
I1KT101-6-8-20Y3 6 7,2 8 20
I1IKT101-6-10-20Y3 10
ITIKT101-6-16-20Y3 16
I1KT101-6-20-20¥3 20
I1IKT101-10-2-12,5V3 2
IMIKT101-10-3,2-12,5Y3 3,2
I1KT101-10-5-12,5V3 5
I1KT101-10-8-12,5V3 10 12 8 12,5
I1KT101-10-10-12,5¥3 10
IMKT101-10-16-12,5Y3 16
IMKT101-10-20-12,5¥3 20
[MKT101-6-2-40Y 1 2
I1IKT101-6-3,2-40Y 1 3,2
ITIKT101-6-5-40Y 1 6 7,2 5 40
I1IKT101-6-8-40Y 1 8
IMKT101-6-10-40V 1 10




OKOHYaHue T1adi. 5.8

1 2 3 4 5
MIKT101-6-16-40V 1 16 10
MKT101-6-20-40V 1 6 7,2 20
MKT101-6-31,5-20Y 1 31,5 20
MKT101-7.2-2-40T3 2
MIKT101-7,2-3,2-40T3 3,2
MIKT101-7,2-5-40T3 5
TMIKT101-7,2-8-40T3 5 - 8 40
MKT101-7,2-10-40T3 ’ 10
MKT101-7,2-16-40T3 16
MKT101-7,2-20-40T3 20
MKT101-7,2-31,5-20T3 31,5 20
MKT101-10-2-20V 1 2
MKT101-10-3,2-20Y 1 3,2
MKT101-10-5-20V 1 5
MKT101-10-8-20V 1 8
MKT101-10-10-20Y 1 10
MIKT101-10-16-20Y1 16
TMIKT101-10-20-20Y1 20
MKT101-10-31,5-12,5VY1 31,5 12,5
MKT101-12-2-20T3 2
MKT101-12-3,2-20T3 3,2
MKT101-12-5-20T3 5
MIKT101-12-8-20T3 10 12 8 20
MKT101-12-10-20T3 10
MKT101-12-16-20T3 16
MKT101-12-20-20T3 20
MKT102-7,2-31,5-31,5T3 31,5
MKT102-7,2-40-31,5T3 6 7,2 40 31,5
MKT102-7,2-50-31,5T3 50
MKT102-12-31,5-20T3 10 ;. 31,5 20
TMIKT102-12-40-20T3 40
MKT105-7,2-80-31,5T3 80
MKT105-7,2-100-31,5T3 ° 7.2 100 313
MIKT105-12-50-20T3 50
TMIKT105-12-80-20T3 10 12 80 20
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Puc. 5.5. Bpemsi-TokoBbI€ XapaKTEPUCTUKHU IJIABKUX MPEIOXPAHUTENEH TPYIIIbI
IIKT (t,; — npennyroBoe Bpems, |, , — IeMCTBYIOLIEE 3HAUCHHE TIEPUOIUNYECKON
COCTaBJISOIIEH 05KUJIAEMOTO TOKA).

a) — IS TIpeIOXpaHuTeICH
I[NKT101-10-2-12,5¥3
INIKT101-10-3,2-12,5V¥3
I[MKT101-10-5-12,5¥3
IIKT101-10-8-12.5¥3
I[IKT101-10-10-12,5Y3
I[IKT101-10-16-12,5Y3
I[IKT101-10-20-12,5Y3
I[NKT101-10-31,5-12,5¥3
I[NIKT102-10-50-12,5Y3
IIKT103-10-100-12,5Y3
IIKT104-10-200-12,5Y3
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0) — U1 TIpeIOXpaHUTENNCH
I[MKT101-10-2-31,5V3
I[IKT101-10-3,2-31,5¥3
IMKT101-10-5-31,5V3
I[MIKT101-10-8-31,5V3
I[IKT101-10-10-31,5¥3
I[IKT101-10-16-31.5¥3
I[IKT101-10-20-31,5¥3
IIKT102-10-31,5-31,5VY3
I[IKT102-10-40-31,5¥3
I[MKT103-10-50-31,5V3
I[MIKT103-10-80-31,5V3
IIKT104-10-100-31,5V¥3
I[IKT104-10-160-31,5Y3



5.5. PazbeduHumenu

PazpenuuuTens — 3T0 KOMMYTAalMOHHBIM anmnapar, NpeIHa3HAYCHHBIA UL
KOMMyTanuu 1enu 6e3 Toka. OCHOBHOE Ha3HAUCHUE Pa3bEAUHUTENSI — CO3JaHHE
HAJIC)KHOTO BHJIMMOTO pa3phiBa LENu s oOecreueHus: 0€30MacHOro MpOBEICHHS
PEMOHTHBIX paboT HAa 00OPYIOBAaHMH U TOKOBEAYIIMX YACTAX JEKTPOYCTaHOBOK.

CrnpaBo4HbIE JJaHHBIE IO PA3BEAMHHUTENSIM BHYTPEHHEW W HAPYKHOU
YCTaHOBKH MpUBEJEHBI B Tabauuax 5.9 u 5.10.

Tabmura 5.9
Pa3zbeanHUuTE 1M BHYTPEHHEH YCTAHOBKU
o S Bpems
= = CrolikocTs nipu TIPOTCKAHIA
‘;’ GE j“ CKBO3HBIX TOKax K3, HaH6TOSII?;HeF o
& a & KA TEPMHYECKON
5 = | CTOMKOCTH, C
A
Tum ; % f, % T = © o = é 2 [IpuBon
T = s | »E5 222 % =
: |2 | 8 |zEse| i | Bz | Bx
5 8 S | EEZE =25 = 2 = 2
e Qo = ExRE g O & 23 53
S © = Sok o2 = = T
= 5 T | £29 8 25 = 3]
R : 58% g
B mpexnontocnom ucnoanenuu (pama)
PB3-20/63V3 20 24 30 50 20 4 I1P-3VY3
PB3-20/1000V3 20 24 | 1000 55 20 4 I1P-3V3
PB3-35/630Y3 35 | 40,5 | 630 51 20 4 I1P-3VY3
PB3-35/1000Y3 35 | 40,5 | 1000 80 31,5 4 IMP-3V¥3
I1P-3VY3, unun
s 10 | 12 |2000| 85 31,5 4 IT4-50Y3,
i [1J1-5V'1
B oononontochom ucnonnenuu
PBK-35/2000 35 | 40,5 | 2000 115 45 4 ITP-3VY3
T4-50V3,
PBP3-10/2500Y3 | 10 12 | 2500 125 45 4 win [1J]-5V1,
i [1P-3VY3
PBP3- * * i IM4Y-50Y3
352000511 10 12 | 4000 | 125/180 45/71 4 o TU1-5Y 1
PBP3-20/6300¥3 | 20 | 24 |6300 | 220/260 | 80/100 | 4 I18-505'3
nimu [T1-5VY'1
PBP3-20/8000Y3 | 20 24 | 8000 | 300/320 | 112/125
] ] MJ1-12Y3 u
PBP3- 410 tm., | 180 L., I19-50Y3
20/12500¥3 20 24112500 250 3a3. 100 3a3.
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Tadmuma 5.10

Pa3bequHuTE M HAPYKHOM YCTAHOBKU

S 5 Bpewms
S g Croi IPOTCKAHHUS
= TOWKOCTbH TIPU
2 E <:n CKBO3HBIX TOKaX HaH6TO(J)II£’;HeFO
g 8, 2 K3, kA TEPMHUUYECKON
=) = 5 CTOMKOCTH, C
ia)
Tun ; g = I S o = QE) < IIpuson
= g 2 |>25 222 % =l
- =| £ |EESg T 52 o Gk
§ é = EH» S = Q’E T g & %
jas] Qo = E o] 8 O oK 9 o 5 )
= |$ S |S3¢E g2 S = 5 =
= = s ads S o= & Q
o < <E =22 2
= = s )
1 2| 3 4 5 6 7 8 9
B mpexnontocnom ucnonnenuu (pama)
PJIH/I-10/400V1 400 25 10 I[TPH-10MVY 1
PJIH/-10/630V1 630 35,5 12,5 i [TP-2Y XJT
PJIH/ 1-10/400V 1
PJTH/T 1-10B/400 1 400 25 10 HPH;;PIIO“
PJIHA 1-10/400XJ11 i
PJIH/ 1-10/630V1 10) 12 630 35,5 12,5 4 ! P2y
PJIH 2-10/400V 1
PITHT 2-105/400 1 400 25 10 1P H3H 2;110“
PJIH/I 2-10/400X11 T
PJIH/ 2-10/630V 1 630 35,5 12,5
B oonononrocnom ucnonnenuu
PHJI-35/1000V 1
PHJ/I3-1a-35/1000Y 1 I1P-Y1
PHJ13-35/1000VY1
PH/I-35/1000XJ11 ITP-XJI1
PHJI3-C-35/1000V 1 1000 63 25 ITP-XJI1
[1B-20Y2 wiu
PH/I-355/1000Y1 35 40,5 4 IIPH-110B
PH/I3-355/1000V 1 I1P-V1
PH/I3-C-35/1000V 1
[IB-20Y2 mm
PHJ3-355/20005'1 2000 | 80 315 TIPH-110B; IP-
PJ13-35/2000Y XJ11 V1 TIP-2Y X1
P/13-35/3150YXJ11 3150 | 125 50 1
[TP-2YXJI1
110/1000Y1
ITP-V1 nmu
PH/I-110/1000VY1 T7-5Y1
PHJ131a-110/1000Y1
PHJI-1106/1000¥Y1 | 110| 126 | 1000 80 31,5 3
ggﬁg i Z: 110/1000V1 MP-V1 wmt
1105/1000Y1 A-s¥1
PHJ13-1106/1000V 1
PHJI3-110/1000V1
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okoHuyauue tadi. 5.10

1 2 ] 3 | 4 5 6 8 9

PH/I3-C-110/1000Y 1 1B-20Y2 wm

TIPH-110B
PH/I3-110/1000XJ11 TIP-XJ11 o
PH/I3-110/2000X11 TJ1-5XJ11
PH/I3-110/2000¥1 2000 100 40,0 I[1P-Y1 wm
PH/I3-1105/2000Y 1 TJI-5V1
PH/3-110/3150y1 _ |110 126 |3150 | 125 50,0

I1P-Y1 wm
PH.I-150/1000Y 1 1000 _
PHILIS3000vT 1150 [172 fgog] 100 40,0 -5V
PII3-220/3150YXJI1 3150 | 125 50,0 Hﬂ'séﬁnm'
PH/1-2205/2000Y 1 252 | 2000 ! HP'YSIX?;IIH SA-

220

PI13-220/1000Y XJI1 1000 | 449 40,0 Hﬂ'sggfﬁmﬂ'
P13-220/2000Y XJI1 .| 2000 HP'YD}E“HP'

Ilpumeuanue. B TMoBoM 0003HAYEHMM pPa3bEIUHUTENEH YKa3bIBAIOTCA MX OCHOBHbBIC
napaMeTpsl 1 0COOEHHOCTh KOHCTpyKUuU: P- pazpenunurtenu; B - BHyTpeHHsAs ycTaHoBKa; H -
HapyxHas; JI - nuneiinsle; K - HOoxu kopoOuaroro npoduist; [l - pa3beAMHUTENL UMEET JBE
OTIOPHO-U30JIALIMOHHBIE KOJOHKH. BbykBa 3 0003HAauaeT Hanuyue BApUAHTOB HMCIOTHEHUS: C
oaHUM 3azemnsitoniuM HOokoMm - PHJI31a; ¢ aByms 3azemmstomumu Hoxamu - PHJI32; 6e3
3azemisitolnx Hoxked - PHJI. DBykBpl, crosiiume mnepex HampsbkeHueM, C - Hajauuue
MEXaHHUYECKOU OJIOKUPOBKHU. ByKBBI, cTOAIIIE MTOCTIE HAPSKEHHS, b - ¢ yCHIICHHOM n30IsIuei.

5.6. Kopomko3amMmbikamenu

KopoTtko3ambikaTenp — 3T0 KOMMYTAIllMOHHBIN armapar, NpeJIHa3HauYeHHbIN
JUISL CO3/1aHMSI UCKYCCTBEHHOT'O KOPOTKOI'O 3aMBIKaHUS B JJIEKTPUYECKOU 1enu. B
ycTaHoBKax 35 kB DNpUMEHSIOTCS [BYXIOJIOCHBIE KOPOTKO3aMBIKATEIH, INpU
cpa0aTbIBaHUM KOTOPBIX CO3JAETC HMCKYCCTBEHHOE JBYX(a3HOE KOPOTKOE
3aMBIKaHHE 4Yepe3 3eMiito, a B ycraHoBkax 110 m 220 kB — oaHOMOIIIOCHBIE,
coznaromue oaHodazHoe K3, koTopoe Takke MPUBOAUT K JACHCTBHUIO peliedHON
3AILUTHI.

B Ttabmuue 5.11 npuBeaeHbl OCHOBHBIE TEXHHYECKHE XapaKTEPUCTUKH
KOPOTKO3aMBbIKATEIIEH.
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Tadmuma 5.11

KopoTrko3ambikaTen* HaApyKHOH YCTAHOBKH (OTHOIOJIIOCHOE MCIIOJTHEHHUE)
s |o © < % [MonHOE Bpemst . §
m | = S g oM [ BKJIIOUEHUA™™, ¢, He | 5 S
2 |5 |3 O | S o 7\
N Q TS| Z = ° 0oiee o o
Q 5 8 < Q S < m o
= & ¥ 5 5 S T E npu rononene| g
2 g o g = S <|5 S TOJIILMHOIA, =
|2 |5 58|82 58 SR
S8 |Zgl2c|g8g&c MM =
E
Tun B g @ 8 o = 2 5 3 = ,; 0%) S [IpuBon
2 |'€ |58 S=|s E|Eg| O =g
25 |EF 82 |EE|E g oo 2 =
512 |g |g8|2°|8L|nena z g
=4 =
g |8 = 3 S 2 = © 2 =
T |5 |§ |EEIE |3 =&
T (< | T2 = =
M >
KPH-35V1 35 |405| 42 | 165 4 0,1 | 0,15 - 490 |IIPK-1V1
ITPK-1V1
K3-110YXJI1 51 12,5 0,14 0,2 win [TPK-
110 | 126 12,5 . _ 784 1XUT1
K3-110B-V1 32 0,18
K3-150¥1 150 | 172 0,2 - ITPK-1V1
K3-220V1 220 | 252 oL | 20 1200 0,25 980

Ipumeuanue. B TumoBoM 0003HauEHUH KOPOTKO3aMbIKaTelsi: K3 - KopoTko3aMbIKaTeb;
P - pybsamero tuna; H -HapyxHO# ycTaHOBKH; 35 - HOMUHAlIbHOE HamnpsikeHue; b - ycunenHoe
ucniondenue; Y1, YXJII - kiiuMaTuueckoe UCTIOTHEHNE U KaTeropus pa3MeIleHHUs.
* KoMIIIEKTHO ¢ KOpoTKo3aMmbIKaTeaeM 35kB nmocrasnsercs onun Tpanchopmarop Toka TIIJI
Ha JiBa I0JII0ca, a ¢ kopoTko3ambikareneMm 150 u 220 kB - Tpu TpancdopmaTopa TOKa Ha OJIUH
TIOJIFOC.
** [lonHoe BpeMsl BKJIIOUEHHUS (C YUETOM MOJa4d KOMaH/ bl Ha BKJIIOYEHHE) - 10 KaCaHHs
KOHTAaKTOB.

5.7. Omdenumenu

Otpenutens — 3TO KOMMYTAIIMOHHBIN ammapar, MpeIHa3HAYCHHBIA IS
ABTOMATHYECKOTO  OTKJIIOYCHHUS  TOBPEKICHHOTO  ydacTKa  JIMHUA WM
Tpancopmaropa rmocie HCcKyccTBeHHOro K3, a Takxke s OTKIOUCHHS U
BKJIFOUEHUS] yYYAaCTKOB CXEMBbI, HaXOJAIIMXCS 0e3 HamnpsoKeHHWs, OTKIIOUYEHUS U
BKJIFOUEHHUS] HMHIYKTUBHBIX TOKOB XOJIOCTOTO XoJa TpaHCHOpPMATOpoOB U
€MKOCTHBIX TOKOB HEHArpyKECHHBIX JTMHU.

OCHOBHBIC TEXHHUYCCKHE XapaKTCPUCTHKH OTICIUTEIICH IIPUBEICHBI B
tabauie 5.12.
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OTaeauTe/ M HAPYKHOH YCTAHOBKH
(pa3MeneHne Kaxa0ro moJroca Ha OTAeJbHON pame)

Ta0muma 5.12

<
Hpevz[ Clb- | AMILIH S E [TonHoe Bpems
HBIM TOK | Ty Tpe- S ol © OTKJIFOUEHUS ™ ¢
TEpMUYEC- | JEIBHOIO | 5 - & T
o g 2 58 o IIpUBOJIOM, HE
KOii CTOH- | CKBO3HOIO | 3 5| 8 & 6
KOCTH, KA | TOKa, KA g Zl 2 &
B <« o 5 é S E % ITpu rononene
Tum 2 %“ o 5| £ |x ; = ; o TOMIMHOM, MM |  TIpuBox
S| £ | E| 2| 5| E|Eg%g 5
o v o > S O 8 & =
T S T E |2 ol Bl g
< | 2 g| §|8E84 3
o) o)
= | E| E|E|2523 5|10]15|
Sl 2| 8| 2z8gT] ¢
AN A
i P E |5
0O/13-35/630VY1 35 | 630 |125| - 80 | 4 |490/045(0,50| - - | [TPO-1VY1
I[TPO-1VY1
O3
110/1000YXJ11 | 110 ) 038045 05/ - .
1000 | 31,5 80 3 780 HPOLXII
OJ1-1106/1000V 1 ' - - 04 L - - | [TPO-1VY1
OJ1-1506/1000Y1 | 150 - - ’ - - (0,5 ITPO-1VY1
O/1-2206/1000V1 | 220 - - 05| - - 10,6 | [TPO-1V1

* OT mogauu KOMaHAbl Ha IPUBOJI 0 MOJIHOTO OTKIIOYCHHUS.
Ilpumeuanue. B tumnoBoMm o6o3HaueHuu: O - ormenurtenb; J[ - IBYXKOJIOHKOBBIN; b
(moce HanpsKEHUs ) - KaTeropust U30uU (YCUICHHOE UCTIOTHEHHE).

5.8. OepaHu4umersnu rnepeHanpsixeHus

OrpaHuuuTenu nepeHanpsKEHUs

KOMMYTaI[MOHHBIX
AIIEKTPOOOOPYIOBaHUS TIOJICTAHIIUNA M ceTel Ha Kiacchl HampstkeHus ot 0,38 1o

220 kB.

)41

aTMOC(EepHBIX

IIPEIHA3HAYCHBI
IIEpEeHANPSIKEHU N

ISt

3aIUTHI
U30JISIIIUN

oT

OrpaHnuuTeny NEPEHANPSIKEHNS] YCTAHABIMBAKOTCA B CETAX MEPEMEHHOTO
TOKa 4acToTou 48-62 1’11 C M30JMPOBAHHON WJIM KOMIIEHCUPOBAHHON HEUTPAJIBIO U
BKJIFOUAIOTCS MapajUlesIbHO 3alMIaeMoMy OOBEKTy. B CTpykType ycClIOBHOTrO
0003HaY€eHUsl IPUHSTO:

O - OTPaHUYHNTEIIb;

IT - IEPEHAIPSDKECHMUS

H - HEJIMHEHHBII;

I1 - TOTUMEPHAs U30JISAIS;

1 - OLIOPHOE UCIOJIHEHUE YCTAaHOBKH;
XXX - KJIACC HaNpsHKEHUs ceTH, KB;
YXII - KIIMMaTUY€CKOE UCIOJIHEHUE;

1 - KaTeropusi pa3MemieHus.

OCHOBHBIE TEXHHUECKHE XaPAKTEPUCTUKU OTPAHUIUTENICH MePECHANPSIKEHUS
npuBeeHBI B Ta0wmIe 5.13.

147



Tadmuma 5.13
OCHOBHbIE TEXHHYECKHE XaPAKTEPUCTHKH OTPAHUYNTEJIEH nepeHanpsKeHust

KpaTkas TexHuuyeckasi XapakTepuCTUKa

= 8 Ocratoiiieecs HaNpsHKEHUE MPU

= 2 o A3 | BOJIHE MMITYJILCHOTO TOKa 8/20 Mxc

) Qo o o

5 m| &5 g C aMIUIMTYJI0U, KB Macca
HaumeHoBaHue uznenus g %o a = ’

g =~ g m g < KT

Z5| 35 < | < | | Z

54 S 3 o o =

3°| 38 &l 2 S S S =

& S E 5l 9 VY vl S =

= = e N N @\ Ve 2

o

JUIS 3aIIUTHI 2JIEKTPOOOOPYJOBAHUS OT aTMOC(EPHBIX U KOMMYTALMOHHBIX N€PEHAIPSKEHUH B
CETAX C U30JIMPOBAHHOM WJIM KOMIICHCUPOBAHHOW HEUTPAJIbIO

OITH-I11-311 YXJI 3 3,6 - 8,8 - 10,6 | 11,3 2,8
OITH-I11-611 YXJII 6 7,2 - | 176 - 212 | 225 4,2
OITH-II1-101I YXJI1 10 12 - 1295 - 36 38 6

OITH-IT1-3511 YXJI1 35 40,5 - 102 - 120 | 127 20

JUISL 3aIIUThI U30JISILUU 3IEKTPOOOOPYI0BaHUS PACIIPEAETUTENBHBIX CETEN ¢ M30IMPOBAHHON
00 KOMIEHCHPOBAHHON HEHTPaIbIO OT I'PO30BBIX MEPEHANPIKEHUIN

OIIH-1-3/3,81I YXJI1 3 3,8 - 97 111|118 | 128 1,4
OITH-2-3/3,8111 YXJI1 3 3,8 - 97111118 | 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
OIIH-1-6/7,6111 YXJI1 6 7,6 - [ 195] 225 | 236 | 256 2,0
OIIH-2-6/7,6111 YXJI1 6 7,6 - [ 195] 225 | 236 | 256 2,6
OITH-1-10/1211 YXJI1 10 12 - 1308 352|376 | 40,7 2,8
OITH-2-10/12111 YXJI1 10 12 - 1308 352 | 37,6 | 40,7 3,4
OITH-1-10/12,711 YXJI1 10 12,7 - 1326|372 | 400 | 4238 2,8
OITH-2-10/12,7111 YXJI1 10 12,7 - 1326|372 | 400 | 4238 3,4

I_IJ'IH KOHTAKTHOI ceTH 3J'leKTpI/I(l)I/IIII/[pOBaHHbIX KCJIE3HBIX J0opor

JJIs 3allTUThI 3JICKTpOO60py,HOBaHI/I$I TATOBBIX HOI[CT@.HI.IHIZ, MMOCTOB CCKIIMOHUPOBAHUA U
ITYHKTOB MapaJlJICJIbHOI'0 COCANHCHUS CeTeH IMOCTOSHHOI'O TOKA.

OITH-3,3 Ol 33| 40 | - [ - | - [120] - | 23

JUIS 3aIUThl KOHTAKTHOM CETH IIOCTOSIHHOTO TOKA Ha KJlacc HanpshkeHus 3,3 kB u 3ammThl
YCTPOMNCTB 3MEKTPUPHUIIMPOBAHHBIX JKEJIE3HBIX TOPOT IEPEMEHHOI0 TOKa Ha KJ1acc
HanpspkeHus cet 27,5 kB oT atMocepHbIX 1 KOMMYTallMOHHBIX [TEPEHANPSKEHUH

OITHK-IT1-3,3 YXJI1 3 4,0 - | 135 - 17,0 | 19,3 10

OITHK-IT1-27,5 YXJI1 25 30,0 - 79 - 95,0 | 102 25

JUTSL 3aTUTHI U30JIA1MH AeKTpooOopyaoBanus 110 u 220 kB oT rpo30BbIX 1 KOMMYTaIIMOHHBIX
MepeHanpsHKEHUUH B CETAX C 3a3€MJIEHHON HEHTPAJIbIO

OITH-I11-110/77/10/2 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-IT1-110/83/10/2 YXJI1 110 83 201 | 203 | 211 | 245 | 264 286

OITH-TT1-110/88/10/2 YXJI1 110 88 214 | 216 | 225 | 260 | 280 304

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

OITH-TT11-220/163/10/2 YXJI1 | 220 163 394 | 398 | 414 | 482 | 522 564

OITH-IT11-220/172/10/2 YXJI1 | 220 172 428 | 432 | 450 | 513 | 533 596
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5.9. Pa3psiOHUKu

Pa3psqauky npeaHa3HaueHbl 7S 3aIUThI U30JSIUN JIEKTPOOOOPYT0BAaHHS
U JIMHUH 3JIEKTpoIIepeiayd IePEMEHHOT0 TOKa OT aTMOC(EpPHBIX MepeHanPsKEHUH.

Pa3psnHyukun Ha HOMUHANIBHBIE HanpspkeHus 10 35 kB ycraHaBnuBaroTCs B
CETAX KaK C M30JIMPOBAHHOMW, TAaK U C 3a3€MJICHHON HEUTPAJIbIO, 4 HA HAIIPSKCHUE
110 kB - ¢ 3azemieHHON HeHTpanblo (KOAhOUIMEHT 3aMbIKaHKs Ha "3eMiII0" HE
BhIlIE 1,4).

Pa3psqHuk noKItoyaeTcs mapauiebHO 3alIUIaeMOMy OOBEKTY.

B crpykType yciaoBHOro o000O3Ha4YeHMsI JJs BEHTWIBHBIX pa3psaHUKOB
IIPUHATO:

P - Pa3pSAIHUK;

- BEHTUJIbHBIN;

C - CTaHI{MOHHLI;

XX - HOMUHAJILHOE HAINPSIKCHUE;
T - KJIMMaTU4E€CKO€ HCIOJHEHNUE;
1 - KaTeropusi pa3MemieHus.

CrpyKTypa yCIIOBHOTO 0003HAUYEHUS TPyOUaThIX pa3psIHUKOB CIEAYOMIAs:

P - pa3psIAHUK;
- TpyOuaThblii;
B - BUHHILIACTOBBII;
XX - HOMMHAJIbHOE HaIIPSKEHUE;
XX - HWOKHUU NPeJIeIl TOKA OTKJIFOUYEHHUS;
XX - BEpXHUU MPEEN TOKA OTKIIFOUEHHS;
Yy - KIMMaTHYSCKOEC MCIIOTHCHUE;
1 - KaTeropusi pa3MemieHus.

OCHOBHBIC TEXHHUYECKHEC XapaKTCPUCTUKH pa3psIIHUKOB IIPUBEICHBI B
tabmumax 5.14 u 5.15.

149



Pa3psitHuku TpydUyaThbie

Tabmuma 5.14

HasnaueHue, KpaTKas TEXHUUECKAs XapaKTEPUCTHKA
&)
M = 3 g
i
:“ 3 e E 0%) g 23] ) E @
= R P> o =
= = N o E o T oo
E = s = = < m N X
o A == | = = 8 5
5 > s a = o 2 O =
E o ==y = o X<
E ° = o 2 S oW & s V| Macca
HaumenoBanue uzaenus = M = x5 T 2Q = E o ’
= ° g g, a ] — g = KT
O i 5 = o a9 = a N
o = ER=Y 5 E &
= 5 & s F 2 0o ©
4 s B A HE =N
§ =z > oo
= |2 |E |f |g£Elg |Fgk
: 2 || :
PTB-10-0,5/2,5 V1 10 12 0,5 25 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 Y1 35 | 40,5 2 10 240 | 200 40 2,5
PTB-110-2,5/12,5 V1 110 | 100 25 | 125 | 600 500 50 45

Tabauna 5.15

Pa3pHI[HI/IKI/I BCHTHUJIBHbBIC

KpaTKaSI TCXHUUYCCKAA XapaKTCPHUCTHUKA

Homunane- | MMnynscHOE pOOMBHOE
HaumenoBanue nznenus Krace HOE HaNpspKEHUE Ipu Macca,
HaIpsHKEHUS,
<B HaNpsDKEHUE, | MPeAEeIbHOM pa3psaAHOM KT
kB BpEMEHH OT 2 10 20 MKC
1 2 3 4 5

JUist 3auThl OT aTMOC(EPHBIX MEPEHANPSKEHUH N30JIALUH 3JEKTPOYCTaHOBOK C JIFOOOH
CHUCTEMOM 3a3€MJICHUS] HEUTpAJIN
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
Jl1s 3a1U Tl OT aTMOC(EPHBIX MEPEHANPSHKEHUN N30JISILUU AIEKTPOYCTaHOBOK C 3a3€MJIEHHOM
HEUTPaJIbIO
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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okoHuyauue tadi. 5.15

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
Jist 321U THI OT aTMOC(EPHBIX MTEPEHAIPSKCHHUIA W30JISIIH SJICKTPOYCTAHOBOK C
M30JIMPOBAHHON HEUTPAJIbIO
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
JI1st 321U TBI OT aTMOC(EPHBIX MTEPEHANPSKCHHIA N30JISAIUH 000PYIOBAHHSI IEPEMEHHOTO TOKA
gactotor 50 u 60 I'g
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
Jy1s 321U T OT aTMOC(EPHBIX MEPEHATIPSKEHUN N30JSIUH 000PYA0BaHUS
AIEKTPOPHUITMPOBAHHBIX JKEJIE3HBIX JOPOT
PBKVY-1,65T01 1,65 2,1 7,0 25
PBKY-1,65 101 1,65 2,1 6,5 25
PBKYV-1,65 EO1 1,65 2,1 42 25
PBKYVY-3,3 AOI1 3,3 4.0 8,5 30
PBKYVY-3,3 bOl1 3,3 4,0 10 30
J71st 32U TEL OT aTMOC(EPHBIX MEPEHAIPSKEHUI N30JISAINH SISKTPUUECKUX BPAIIAOIIUXCS
MaITiH IEPEMEHHOT0 TOKa C KJaccoM HarpspkeHus ot 3 1o 10 kB
PBP/I-3V1 3 3,8 7 18,5
PBP/I-6V1 6 7,5 14 23,8
PBP/I-10Y1 10 12,7 23,5 32,3
PBPI-3T1 3 3,8 7 18,5
PBPI-6T1 6 7,5 14 23,8
PBP/I-10T1 10 12,7 23,5 32,3
Jst 3a1uThl OT aTMOC(EPHBIX TIEPEHANPSIKEHUA U30JISAIIMHA BBICOKOBOJIBTHBIX BBOJIOB
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. KoHmakmopbl 8 bICOKO20 HanpsiKeHUst

KOHTaKTOpBl BBICOKOIO HAIpPSDKEHUs CIOyKaT JUisl IyCcKa, YCKOpPEHUs,
W3MCHEHUSI HAMNpaBJICHUS BpalleHUS U OCTAHOBKU AJIEKTPONPUEMHUKOB MpHU
pPYYHOM U aBTOMAaTH4ecKoM yrpaieHuu. Ilo cmocoOy rameHus ayru
BBICOKOBOJIBTHBIE KOHTAKTOPHI BBITYCKAIOTCS B JABYX OCHOBHBIX HCITOJTHEHUSX:
BAKYYMHBIE U DJICKTPOMArHUTHBIE.

Bakyymusiii kontaktop KBT-10-4/400 V2, VXJIS npennazHaded s
KOMMYTAI[MOHHBIX OMEPAM B CETAX W BJIEKTPOYCTAHOBKAX MPOMBIIIICHHBIX
npeanpusTuii Ha HoMHHANIbHOE HampsbkeHue 10 kB Tpexdasnoro mepemeHHOro
Toka yactotod 50 T'm. KontakTtop mnpegHazHaueH il paboOThl B
AIEKTPOYCTAHOBKAX, Pa3MEIICHHBIX MOJ] HABECOM (KaTEropusi pasMelieHus 2) u B
MOMEIIEHUSIX C TTOBBIIIEHHON BIXHOCTHIO (KATEropusi pa3MerieHus 5).

CTpyKTypa yCIIOBHOTO 00O3HAUEHUS:

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

KB - KOHTakTOp BaKyyMHBIN;

T - TPEeXIONIOCHBIN;

10 - HoMUHATBEHOE HaMpsDKEeHUE, KB;

4 - HOMUHAIBLHBIA TOK OTKIIFOUCHUS, KA;

400 - HOMHUHAJIBHBIN TOK, A;

V2, VXJIS - koMOMHUpOBaHHOE 0003HAYEHUE KIIMMATHYECKOTO

UCIIOJTHEHUS W KATETOPUU Pa3MEILCHHUS;

X - HOMUHAJIBHOE HANPSHKEHUE LENel MUTaHus IpuBoJa, B.

Konrtakropsl anekTpomarautheie tuna KB-2M Y2 u pesepcopsl Tuna PB-
2M V2 npenHazHauyeHbl [Jis YNPABICHUS ACHHXPOHHBIMA M CUHXPOHHBIMH
AJIEKTPOJIBUTATEISIMU B YCTAHOBKAX, HE MOJBEPKEHHBIX JTEUCTBUIO aTMOC(HEPHBIX
MIEPEHANPSKEHU M.

CtpykTypa yciioBHOTO 0003HaueHHs KoHTaKTopa KB-2M-6-X-X V2:

KB - koHTakTop BbICOKOBOIBLTHBIN (PB — peBepcop BEICOKOBOJIBTHBIN);

2 - pacmnoJio’KeHUe TIPUBO/IA - TApaUIETFHOE TOF0CAM;

M - MOJIEpHU3NPOBAHHBIN;

6 - HoMuHANIBHOE pabodee HanpspKeHue, KB;

X - HOMUHAJIBHBIA TOK, A;

X - HOMUHAJIBHBIM TOK OTKJIFOUCHUS, KA ;

V2 - KTuMaTHYeCcKOE UCIIOTHEHUE U KaTErOpus pa3MEIICHUs.

OCHOBHBIE ~ TEXHWYECKHE  JIaHHBIE  BBICOKOBOJBTHBIX  KOHTAKTOPOB
MpUBeeHBI B TabmuIe 5.16.
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TexHHUYeCKHE JaHHbIE BHICOKOBOJIbTHBIX KOHTAKTOpOB

Tabmura 5.16

Twun ucroHeHUA KOHTAKTOPOB

KB-2M-6-040-0,7 Y2 |KB-2M-6-160-1,0 ¥2| KB-2M-6-160-1,5 Y2 | KB-2M-6-250-3,9 V2 |KB-2M-6-400-3,9 Y2
KB-2M-6-032-0,7 Y2 |KB-2M-6-063-1,0 Y2| KB-2M-6-100-1,5 Y2 | KB-2M-6-160-3,9 V2 |KB-2M-6-250-3,9 V2
[TapameTpsl
Tun uCroJIHEHHS peBEPCOPOB
PB-2M-6-040-0,7 V2 |PB-2M-6-160-1,0 ¥2| PB-2M-6-160-1,5 Y2 | PB-2M-6-250-3,9 Y2 |PB-2M-6-400-3,9 Y2
PB-2M-6-032-0,7 V2 |PB-2M-6-063-1,0 Y2| PB-2M-6-100-1,5 ¥2 | PB-2M-6-160-3,9 ¥V2 |PB-2M-6-250-3,9 V2
HomunanbHoe HanpsbkeHne, KB 6 6 6 6 6
E§H6on5mee pabouee HanpsHKCHUE, 7.2 7.2 7.2 7.2 7.2
HomMuHanbsHBIN TOK, A
gactotoi 50 ' 40 100 160 250 400
gactoTod 60 I'g 32 63 100 160 250
HoMmuHaIBHBIA TOK OTKIIOUYEHUS, KA 0,7 1,0 15 3,9 3,9
Bxrouaromast cmocoOHOCTE, KA 15 15 15 3,9 3,9
TOK 271€KTPOIMHAMUYECKOMN
CTOWKOCTH (aMILTUTYIHOE 4.0 55 6,0 8,0 8,0
3HAaYEHHE), KA
Tox TepMudecKoit CTOMKOCTH 4-
CEKYHJIHBIH (IeiicTByto1Iee 2,0 2,0 2,0 3,9 3,9
3HaYeHHE), KA
Uwncno BUTKOB KaTYIIKU 23 10 7 4 3
MarHUTHOTO JYThs
YacToTa BKIIOYEHHH, 4, HE Oosiee 300 300 300 300 300
Pexxum paboTsl [IpepbIBUCTO-ITPOIOJKATEIBHBIN WIIM IOBTOPHO-KPATKOBPEMEHHBIN
Macca, kr, He Ooliee:
KOHTAKTOpa 100 100 100 115 115
peBepcopa 585 585 585 620 620
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5.11. TpaHcghopMamopbl HanpPsiXXeHus
TparchopmaTopsl HAPsHKEHUS MPETHASHAYCHBI JJI TTOHMKCHHSI BBICOKOTO

HanpspkeHus 1o 3Hadenus 100 wim 100/ V3 B, He0GXOZMMOro IS IMUTAHMS
W3MEPUTEILHBIX TMPUOOPOB M 3alIUTHBIX YCTPOMCTB, IIETICH aBTOMATHKUA U
CUTHAJIU3ALNH.

TunoBoe o003HaueHUE TpaHC(HOPMATOPOB HAIIPSKEHUST PACIIU(PPOBBIBACTCS
CJIeIyIOLUM 00pa3oM:

HOC — tpancdopmarop HanpsbkeHUs oqHO(a3HbIN, CyXOi;

HOCK — TtpanchopmaTop HanpsbkeHuss oAHO(a3HbIM, Cyxou, mid
KOMIUJIEKTHBIX PaclpeiesIuTeIbHbIX YCTPONCTB;

HTC - Ttparchopmarop HampspkeHHS TpexQas3HbI, C €CTECTBEHHBIM
OXJIAXJICHUEM,;

HOM - tpancdopmaTop HanpskeHUs: 0THO(a3HbIA, MACIISHBIM;
3HOM — ¢ 3a3eMJICHHBIM BBIBOJIOM NEPBUYHON OOMOTKH, TpaHc(opMatop
HaIpsHKEHUs! 0JTHO(a3HbINA, MACIISTHBIM;

HTMK — Ttpanchopmarop HampsbkeHusi Tpex(as3Hblid, MaclgHbId, C
KOMITIEHCHPYIOUIEH OOMOTKOM AJI1 yMEHBUIEHUS YTI0BOM MOrPEIIHOCTH;
HTMU - rtpancopmaTop HampsokeHus Tpexdas3Hblid, MacisSHbIA, ¢

JIOTIOJTHUTEIBHOW BTOPUYHON OOMOTKOM (711 KOHTPOJIS U30JISLIUU CETH);

3HOJI — ¢ 3a3eMJIeHHBIM BBIBOJIOM IEPBUYHON OOMOTKH, TpaHc(opmaTop
HanpsHKeHUs 0JHO(GA3HBIN, C JINTON U30JISIUEH;

HK® — Ttpancpopmarop HampspkeHuss KackaaHeli B (dapdopooii
ITOKPBIILIIKE.

OCHOBHBIC TEXHUYECKHE XapPaKTEPUCTHKU TPaHCHOPMATOPOB HAMPSIKEHUS
MpuBeICHBI B Tabnuie 5.17, a cBeeHus 00 ux 3aMeHe — B Tabsnuiie 5.18.

Tabmuma 5.17
Texnnuyeckue JaHHbIE TPAHCHOPMATOPOB HANIPSAKEHH S

HoMmmunHanpHast MOIITHOCTb,

HoMmunaneHO€ HanpsikeHue 5 <

BA, m1s Ki1accoB S

00MOTOK, KB a5 .
TOYHOCTH 54| u
Tun . HH E é) %

BH .« | (mommomaM-| 0,2 | 0,5 1 3 % =}

(ocHOBHO#) TeNbHOM) S g
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 | 4,5
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OKOHYaHMe Tadmne! 5.17

1 2 3 4 5 6 7 8 9 10
HOM-35 35 0,1 — — | 150 | 250 | 600 |1200]| 3,87
HOJI .08-6 6 0,1 — 30 | 50 | 75 | 200 | 400 | 3,47
HOJIL.08-10 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
HTMM-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
HTMMU-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 0,173 0,1/3** | 30 | 50 | 75 | 200 | 400 | 3,55
3HOJL.09-10 103 0,173 0,1/3** | 50 | 75 | 150 | 300 | 640 | 48
3HOJL.06-6 6/\3 0,173 0,1/3** | 30 | 50 | 75 | 200 | 400 | 3,55
3HOJI1.06-10 103 0,1/73 0,1/3** | 50 | 75 | 150 | 300 | 640 | 4,8

3HOJI .06-15 13,8/3 0,1/73 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

3HOJI1.06-20 18/43 0,173 0,1/3* | 50 | 75 | 150 | 300 | 640 | 5,02

3HOJI1.06-20 203 0,173 0,1/3* | 50 | 75 | 150 | 300 | 640 | 5,02

3HOJI1.06-24 24/\3 0,173 0,1/3* | 50 | 75 | 150 | 300 | 640 | 5,03

3HOM-15-72 6/\3 0,1/73 0,1/3 — | 50 | 75 | 200 | 400 | 3,42
3HOM-15- 2 103 0,1/73 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  |15,753] 0,173 01/3 |60 | 90 | 150 | 300 | 640 | 5,1
3HOM-20 18/\3 0,13 01/3 |60 | 90 | 150 | 300 | 640 | 5,6
3HOM-20 20\3 0,13 0,1/3 — | 75 | 150 | 300 | 640 | 5,25
3HOM-24 24/\3 0,173 0,1/3 — | 150 | 250 | 600 | 980 | 4,4
3HOM-35-65 3513 0,173 0,1/3 — | 150 | 250 | 600 |1200| 6
HK®-110-57 11043 0,13 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 15073 0,13 0,1 — | 400 | 600 | 1200 | 2000 | 3,83
HK®-220-58 220/\3 0,13 0,1 — | 400 | 600 | 1200 | 2000 4,13

* mpuBeneHbl 3HaueHUs U, % mexay oomorkamu BH n HH (ocHOBHO#, oTHeceHHBIE K
MaKCUMAaJIbHON MOIIHOCTH);

** moxer ObITh BbimonHeHa Ha 0,1 kB (Hampumep, A UCHONB30BaHUS B LEMSX
yIpaByieHUs BO30Y>KI€HUEM reHepaTopoB);

¥ mpegHA3HAYEHBI IJIs CETEH C M30JIMPOBAHHON HENUTPAIIBIO.

Ilpumeuanue. MomHoCTh, yKa3aHHas i TpaHchopmaTopoB HampspkeHust TunoB 3HOJ,
3HOM u HKO®, sBnsiercss cyMMapHOl MOIIIHOCTbIO OCHOBHOW M JIOMOJHUTEIBHONW BTOPUYHBIX
00OMOTOK.
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Tabmuma 5.18
CaelieHus 0 3aMeHe TPaHCGOPMATOPOB HANPSIIKEHUS

Twurmbl 3aMeHseMBIX TpaHCHOPMATOPOB 3amena (TexHuCCKue
JIaHHBIC B Ta0J1.5.19)

HOM-6 HOJI.08-6
HOM-10 HOJI.08-10
HTMK-6, HTMHU-6, HAMU-6, HAMUT-6 3x3HOJI.06-6
HTMK-10, HTMU-10, HAMH-10, HAMUMT-10 3x3HOJI.06-10
3HOM-15 3HOJI.06-15
3HOM-20 3HOJI.06-20
3HOM-24 3HOJI.06-24
3HOM-35 3HOJI-35

Tabmura 5.19
TpanchopmaTopsl HANPsIKeHNs, KjIacc ToUHOCTH (),2-3

Hanpsbkenuss o0OMOTOK
Tun v > =
MepBUYHOM, KB BTOpUYHOH, B JONOIHUTEIBHOM, B
HOJI.08 or3goll 100 —
HOJI.11 6 100; 127 -
HOJI.12 ot 0,38 no 10 100; 127 -
3HOJL.06 or 3/\/3n0 24//3 100/+/3 100; 100/3
3HOJI?-35 35/./3 100/+/3 100/3
3HOJI-35V XJI1 27,5 100 127
3HHOJI-6(10) } 6: 10 100 3
W3MEPUTEIbHBIN
HAMHUT-10-2 6; 10 100 100
AHTUPE30HAHCHBIN

5.12. TpaHcghopMmamopbl MokKa

Tpancpopmaropsl TOKa MpeAHa3HAYEHBI JIJIs1 TOHMXKEHHS] IEPBUYHOIO TOKA
70 CTaHAAPTHOM BEJMYMHBI U JJI OTIACICHUS LENed U3MEPEHUS U 3allUThl OT
MEPBUYHBIX LENEH BEICOKOTO HAIPSIKEHHUS.

CtpykTypa YCIOBHOrO 0OO3HAu€HHS TpaHCPOPMATOPOB TOKa JaHa Ha
puc.5.6. B  Ttabmumax  5.22-5.25 npuBeleHbl  TEXHUYECKHUE  JIaHHBIC
TpaHC(OPMATOPOB TOKAa BHYTPEHHEW M HApyXKHOW yCTaHOBKH, a B Tabmuie 5.26
CBEJICHUS O 3aMEHE HEKOTOPbIX U3 HUX.
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HaumenoBanue (HeCKOIBKO OYKB)

T — Tparchopmartop Toka;

II — npoxoaHOM Wiy 1Sl YCTAHOBKH HA
TUIOCKHX IIWHAX;

I — mmHHEIH];

Y — yCuJeHHbI;

O — OTHOBUTKOBBIN (TIEpBUYHASI OOMOTKA —
MEHBIN CTepPKEHb) WIN OTIOPHBIN;

K — kaTymieunsli;

M — MOJEepHU3MPOBAHHBIN;

B — BTy#04HBIN WK BCTPOEHHBIN B
BBIKJIIOYATENb;

b — OpicTpOHACHIIIatOIUIICS;

@O —hapdopoBas HIOTAUST MEKITY
MIEPBUYHON U BTOPUIHON OOMOTKAMH;

| — umeeT cepieuyHNK B CIIEIMAIEHOM
WCITOTHEHUH 11 Au( hepeHITHaTEHON
3aIUTHL

3 — IMeeT CeplIeYHHK B CIIEHaIHLHOM
VCTIOTHEHHUH TSI 3aIIUTHI OT 3aMbIKaHUI Ha
3eMITIO;

P- pazbeMHBI1 ceplieuHUK;

JI — ¢ n3omsAnMen U3 IMTOM CUHTETHYECKON
CMOJIBI;

H — HU3KOBONBTHBI;

TT — HU3KOBOJIBTHEII;

TK-48 — HU3KOBOJILTHEII;

HII — nyneBas nocneqoBaTENbHOCTh

Kiracc ToyHOCTH M 9MCII0 OOMOTOK
[Mumercs yepes npo6s, Hampumep: 0,5//1.
DTO 03HAYAET, YTO BTOPUIHBIX OOMOTOK
IBe: o7Ha Kiacca TouHocTH 0.5, a BTOpas
Ut uddepeHnaTbHON 3aIUThI
(morpemHOCTH TpaHC(HOPMATOPOB TOKA
JaHbl B Ta011.7.21).

Kitacc nanpsoxenwii (mudpa), kB

[ITkana HOMUHAJIBHBIX HAIPSKEHUN U TOKOB
npuBeaeHa B Ta0i.7.20

Puc. 5.6. CtpykTypa ycIIoBHOro 0003HaueHHs TpaHCPOpPMATOPOB TOKa

Taomuna 5.20

OcHOBHbIC HOMMHAJIbHBIE IAPAMETPHI TPAHC(POPMATOPOB TOKA

ITapamerp

HomunaneHOE 3HaUe€HHE

Homunansnoe
Hanpspkenue (nuHenoe) Uy,y, KB

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

HoMmuHaneHBIA IEPBUYHBIA TOK ** li;0y, 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

HomuHaneHbII BTOPHYHBIA TOK |loyoy, A

1, 2%**: D GF*x- G

HoMuHanbHass BTOpHYHAs Harpyska c
K03 (D GUIIMEHTOM MOIITHOCTH C0S(p2=0.8, BA

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

HoMuHaNBHBIN KJIaCC TOYHOCTH JIJIA
H3MEPEHUH

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

HoMmuHanpHBINM KJaCC TOYHOCTH JJIS 3aIUTHI

5P; 10P
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Ipumeuanus x maobn. 5.20:

* UIS CYIIIECTBYIONTUX YCTAHOBOK U TeHepaTopoB ¢ Uyoy = 15,75 kB;

** U1 BCTPOCHHBIX TpaHC(OPMATOPOB TOKA, HAYMHASA OT 75 A W BbIIIE; AJS
TpaHc(OpMaTOPOB TOKA, MpPEJHA3HAUEHHBIX A KOMIUIEKTallud TypOo- U
TUIpOTreHEPaToOpoB, 3HaueHUd cBbiie 10000 A sSBISIOTCS PEKOMEHAYEMBIMU;
*#* MomycKaroTCs 10 COTJIaCOBAHUIO C MTOTpeOUTEIEM;
*HEX TOMBKO IS BCTPOCHHBIX TPaHC()OPMATOPOB TOKA.

Tabmuma 5.21

Hpeneﬂbﬂme SHAYCHUA NOTPEeIIHOCTH Tpchq)opMaTopOB TOKAa
AJIA PA3JIHYHBIX KJIACCOB TOYHOCTH

[IpenenbHOE 3HaYCHHE [Tpenensl BTopuyHON
Kitace IlepBHUYHBIi1 TOK, IOIPEIIHOCTH Harpysku, %
TOYHOCTH | % HOMHUHAJIBHOTO | TOKOBOH, YTJIOBOI HOMUHAJIbHOM, NIpU
% MUH 10 pan cosp,=0,8
5 +0,75 +30 +0,9
10 + 0,50 + 20 +0,6 i

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 i

05 20 +0,75 +45 +1,35 25-100
100-120 +0,5 + 30 +0,9
5 +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

Tabmuma 5.22

TpancdopmaTopsl Toka (kKadelbHbIe) BHYTPEHHEH YCTAHOBKMY JJIS1 3aIIIMTHI
0T 3aMbIKaHMsI HA 3eMJII0 B ceTsix 6-10 kB

Lenn DJ1C nebananca Bo
MOIMarHA4u- Bropuunas nens BTOPOU BTOPUYHOMH
Yucno ox- HapyxHbiii BaHUSA 1enu, He 6oiee, MB
T BaThIBae- oT
un JIMaMeTp
MBIX | oeore wv| U S 7 S momyy. oT HECUMMETPUY
KaOenei ’ ﬁOM o Ou | [pH 1 A, |mogMarav| HOCTH IIPH
BA BA YMBAaHUSA | HOMUHAIBHOU
Harpyske
THII-2 1-2 20
THIT-4 3-4 50 45 0,00625 17
THII-7 5-7 110 50 10 150
THIT-12| 8-12 60 70 0,00344 14
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Tabmuma 5.23
TpancdopmaTopsl Toka (UHHbIEC) BHYTPEHHEH YCTAHOBKH IJIS 3A1MTHI
0T 3aMBbIKAHMS Ha 3eMJII0 B ceTsx 6-10 kB

OJ1C nebananca Bo

S8 < = > .
g« ); 2 > - BTOPOM BTOPUYHOM IICTIH,
S 82U z 2 s | £8 %« MB
S T O ¢ 5 vHA
O Q-o :(,E > v R a0 N m
Z3 2% £ = g X EE T .
Tun %22@ 22 < SE | 'g88m oT Moz oT
=58 = 826 SE | E58 S | varmay | HECHMMETpHH
E2sd =hs Sz 9SS E— TIepBHYHBIX
T =S = BaHUs
HEEZQ 5 §_ S = o TOKOB
O O = =
= = >
THII-1111 1750 24 20 60
THIT-1112 3000 48 165 25 100 85
THII-1113 4500 72 30 100
THIT-II3Y 7500 90 180 35 150
Tab6aunia 5.24
TexHnuyeckue JaHHbIE TPAHCHOPMATOPOB TOKA BHYTPEHHEH YCTAHOBKHU
w HomunansHas
* S 2
* % B | w & | BTOpUYHas a
= 33|83 s
= =2 | 22 Harpyska, 2 >
5 S5 |25 BA 5 E 5
= 2| & =82
Tun 5] . e = 229
) = HomuHanbHBIN = 5 s = S = Macca,
Tpancop = MEPBUYHBIN TOK, A SE|E=| E = = 3% KT
Maro p ’ = = 22| E|Exx
pa | Se|sa| 5E|EZ|EEE
= SS9 | Bo|l g | Eg| 25 E
5 o |Ee| 5|8 FaE
S SE | ZB=E| &858 Q3
& 52|88 2 & 2)
= ™ o
aa] o 0 5 =
=
1 2 3 4 5 6 7 8 9
1/10P 300; 400; 600; 800; x x
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 5% 15 15 4,5 4,5
10P; 30; 50; 75; 100; 150 45 250
0,5/10P; 200 — —
TITJI-10 10/10P; 300 45 175 10 15 13 10-19
10/10P 400 35 165
10P;
TIJIY-10 |0,5/10P; 30; 50; 75; 100 60 250 10 15 13 10-19
10P/10P
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poJI0JDKeHne Tadu. 5.24

1 2 3 4 5 6 7 8 9
600; 800 32 | a1 10 23
TIIOJI-10 | 0,5/10P 1000 27 | 60 | 10 | 15| 20 18
1500 18 | 45 25
50; 100; 150; 200:400| 50 | 51* | 10 | 15 | 15
600; 800 50 | 128* 17
TJI-10 0.5/10P B e | 125, 17 47
1500 2000: 3000 | 40* | 128%| 20 | 30 |15:20:15
50: 100: 150 50 | 350
200 50 | 260
300; 400 18.4* | 100*
TJIIM-10 | 0,5/10P 000, 300 e | Toe| 10 | 15 | 15 27
1000: 1500 26% | 100*
TOJ-10 | 0.5/10P 50 50 | 350 | 10 | 15 | 19 25
100: 150: 200 50 | 52+
300; 400 18.4* | 100*
TOJ-10 | 10/10P 000, 300 o looe| 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
TIVIK-10 1 0p/10p 600: 800 Al g 101 15 1 o 4t
1000: 1500 74 5% 20
1/10P, 400 100 5 | 13
TIIOJI-20 | 10P/10P 600 40 20 | 20 | 18 43
0.5/10P 800: 1000 120* 30:50| 24
10P/10P 1500 50 | 26
1710P ggg 40 20120- ig
TIIOJ-35 | 0.5/10P : 100* | 20 : 55
palor 800: 1000 .5 50 | 24
1500 50 | 26
5:10; 15; 20:; 30; 40:50;
75; 100; 200; 300; 400:;
TIL1-35 01 |t B0 1000 as00r| 4 | 10| 15| - - 86
2000: 3000
0.5/10P/| 2000; 3000; 4000:
10 |40 08 oo 3 | - | 20 | 30 | 25 49
TJI-10 | 0.5/10P 2000: 3000 42 | 81* | 20 | 30 - 26
. 15
TIIB-15 | 0.2/10P 6000: 8000 20 | - | 30 | 30 | | 5003
TILIO-20 | 10P 400 19 | 200 - | 20 %g 23
TI-20 , _ _ " 9 _
\ 0.2: 10P| 8000; 10000; 12000 | 160* | — | 30 | 30 |, .o | 4149
TII-24 | 0.2: 10P 20000 |~ | 100 | 100 185 105
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OKOHYaHue tadi. 5.24

1 2 3 4 5 6 7 8 9
TIIB-24 |0,2; 10P 24000; 30000 6 — 100 | 100 5; 6 Jﬁ%’
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 — 110;12; 24|5;16,78
TB-35 0,5; 1; |200; 300; 600; 1500; (8-200*|  |10-40 |10-402-30 15-35
10P 2000;3000
TBT-35 0,5; 1, 200; 300; 600; 1000; 28 B 10-40 |15-40 |5-24 16-80
10P 3000; 4000
TB-110 0,5; 1, 200; 300; 600; 20- B 10-50 |10-60 | 5-50 |96-103
10P 1000;2000 125*
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 B 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 | 30-100 |30-60 24 145-
10P 155
* TepMHUECKast U DJIEKTPOAMHAMHUYECKAsl CTOMKOCTh IPUBEACHBI B KHJI0AMIIepax;
** TpancdopMaTopbl TOKa, HCTIOJHEHHE KOTOPBIX 0003HaueHO ApoOHO (Hanpumep, 1/10P)
UMEIOT OJIMH TpaHchopmMarop kiacca 1 u Bropoit kinacca 10P.
Tab6mauma 5.25
TexHnuyeckue JaHHbIEe TPAHCGOPMATOPOB TOKA HAPYKHOH YCTAHOBKH
HomunaneHas © =
- = Q
BTOpHUYIHAS 5 oz s = e
Harpyska, BA | I £ S S
EIE I
= S 5| = B
- . 5 |25, 55 88
Tun tpaucdop-| BapuanTe OMHHATILHPIH | 3 S =2z 2| 55| 8 E|Macca
MEPBUYHBIN | I = Sz 2| 35| 8
maropa HMCIIOJTHECHUS a = © o o | =z =| 8 &| Kr
TOK, A 5 B o i a 2 =g c% =
22| F | E: |zg|:¢
58 = S B 52| &
= = | 28 22| &
= S | 2E |5 E
%) < 4 9
a. =
4 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
TD3M355-I 0,5/10P 800-1000 30 30 20 35 130 | 350
1500-2000 35 70
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OKOHuYaHue tadi. 5.25

1 2 3 4 5 6 7 1 8 | 9
500-1000 | - | - _ 49 | 125
TOIMISE-I | 05/10p/10p | 2R | oo | Tooe | 430
750/1500%*:
TO3MII0B-11 | 05/10p/10p | 00005 | 20 | 20 30 34 | 100 | 840
Ef3M150A’ 0.5/10P/10P/10P|  600/1200 | 40 | 50 15 23 | 87 | 1060
T®3MI50B-11 [0.5/10P/10P/10P| 10002000 | 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
Td3M220B5-1V| 0.5/10P/10P/10P| 500/1000/2000| 30 |50:50:30] 25:25: 20| 39.2 | 50 | 2380

* TepMUYeCKas ¥ 3JICKTPOJUHAMUYECKAst CTOMKOCTD MTPUBEICHBI B KWJIOAMIIEPAX;
** ecJ HOMUHAJIBHBIN EPBUYHBINA TOK YKa3aH B BUJIE ABYX HIIM TPeX HUQP depe3 KOCYI0 YepTy

(mammpumep, 1000/2000), TO 3TO 03HAYALT, YTO TPAHCHOPMATOP TOKA UMEET MEPEKITFOIACMBII

nepBuyHbIi Tok 1000 1 2000 A.
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Tabnuua 5.26
CBeneHusi 0 3aMeHe TpaHC(l)O MaTOpPoOB TOKA
Twumb! 3amMeHseMbIX TpaHCHOPMATOPOB 3amena (TEXHHUUECKNE NaHHbIC
B Tabsmie 5.27)
TIUI-10, TBK-10, TJIK-10, TJIM-10, TBJIM-10, TOJI10-1
TI1IJIM-10, TOJI-10, TBJI-10
TIID-10, TIIOM-10, TIIOP-10, TIIODI-10 TI10JI-10
TBJIM-6 TOJIK6
TIIIJI-10 TJIII-10
TIIOJI-20 TILI20
TD3M-35 TOJI35
Tabmuma 5.27
TpancdopmaTopsl TOKa, Kiaacc TOUHOCTH 0,5
Knacc Hanpsoxenus, HomuHaneHbIN
Tun .
kB IIEPBUYHBIN TOK, A

TOJI10 10 300-1500

TOJI10-1 10 5+1500

TOJI35b-I 35 151000

TOJI35b-11 35 15+2000

TOJI35b-1I 35 500+3000

TIIOJI10 10 201500

TJII10 10 2000+5000

THIJI10 10 2000+5000

TOJIK 6, 10 50+600

TILI 20,35 300+1500

THIJIII10 10 1000, 2000

THIJI20 20 6000--10000

TJIK10 10 30+1500




5.13. TokooepaHu4uearowue peakmopsbi

ToKOOrpaHHUMBAIOIIME PEAKTOPBl  CIyXaT ISl OrPaHUYEHHUS TOKa
KOPOTKOTO 3aMbIKaHUs U (MJIM) CKOPOCTH €r0 HapacTaHWs, a TaKKE MO3BOJIAIOT
MOJJCPKUBATh OIPEICIICHHBI YPOBEHb HANPSIKCHUS IPU TOBPEXKIACHUHU 32
PEaKTOpPOM.

beToHHBIE BO3QYyIIHBIE pEaKTOPhI MPUMEHAIOT Ha 6 U 10 kB, BRINOIHSAIOT €
MeaHbeiMU TuMa Pb u amomMunueBsiMu oOMoTkamu TunoB PBA, PBAM (¢ manbiMu
notepsimu), PBAC (cnBoennbii peaktop). Ha nanpspkenne 35 kB u Bblme
NPUMEHSIOT MacisiHble peakTophl: Tpexdasusie PTMT, onnodazusie POJL u
TOPM.

CIIBOGHHBIE PEAKTOPHI OTIUYAIOTCS OT OJIMHAPHBIX OCTOHHBIX HAIMYUEM
BBIBOJIA OT cepeArHbl 0OMOTKH. CpeHuil BBIBOJ pacCUUTaH Ha JABOMHON TOK, 00€
BETBU M KpallHWE BBIBOJIbI BBINOJHAKOTCA HAa OJMHAKOBbIE HOMUHAJIBHBIE TOKUA U
MHIYKTUBHOCTH Lgs. OOBIMHO MOTpeOuTenell MOoAKIYAOT K KpalHUM BBIBOJAM,
VMCTOYHHK MMUTAHUS — K CPETHEMY.

TexHuyeckue AaHHBIE OJMHAPHBIX OCTOHHBIX PEAKTOPOB JaHbl B TaOIMIIE
5.28, XapaKTEPUCTUKHU PEAKTOPOB APYTUX THUIIOB B [5].

Tabmuma 5.28
OnuHapHbie 0€TOHHbIE PEAKTOPbI

2 %
é < S S o Bricora
=
25| < s 3 = KOMILIEKTA IIPH
EO Q. 3 = =) o, .
2 | © S % < E 5 YCTaHOBKE, MM 2
2Ll o BEE S| S == -
EM| o Q 5| s = o)
E5|lo2| =BE|E_|E > = | B
u gelzp gl p¥=8 2| | 3| %
EE|22|g88|8 |25 2] 8| B 8
5 & I 4= %28 S S o = S
E5|5 |5E°|F |2 | £ g2 &
15} & i < & > 2
= 2 = c | = & | 5 g,
E 5 A © S
: :( > —~
1 2 3 4 5 6 7 8 9 10

Pb, PBY, 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, PBY, 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 - — | 1040 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, PBY-10-1000-0,22 022 | 44 1000 49 | 1490| 3765|2495 — | 1340
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OKOHuYaHue 1adi. 5.28

1 2 3 4 5 6 7 8 9 10

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

PBI'-10-1000-0,22 022 | 44 1000 55 | 1490 - — 1 1135] 1190

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

Pb, PBY, PBI'-10-1000-0,35 0,35 | 59 1000 37 | 1590 | 3675| 2450| 1135 1660

Pb, PBY, PBI'-10-1000-0,45 045 | 6,6 1000 29 | 1730 | 3645| 2460 | 1140 | 1560

Pb, PBY, PBI'-10-1000-0,56 0,56 | 7,8 1000 24 | 1750 | 3780| 2550| 1230 | 1670

Pb, PBY-10-1600-0,14 014 | 61 1600 66 | 1510|4335|2875| - | 1770
PbI'-10-1600-0,14 014 | 61 1600 79 | 1510 - — | 1325] 1610
Pb, PbY-10-1600-0,2 020 | 7,5 1600 52 | 1665|4050| 2885| — | 2040
PbI'-10-1600-0,2 020 | 7,5 1600 60 | 1665 - — 112301 1830

Pb, PBY, PBI'-10-1600-0,25 0,25 | 85 1600 49 |1910| 4140| 2730 | 1230 | 2230

Pb, PBY, PBI'-10-1600-0,35 0,35 | 11,0 | 1600 37 | 1905|3960 | 2685 | 1220 | 2530

PbJl, PbAY-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 - — 112301 2070
PBJ1, PB/1Y-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| - — 11280 2180
PB/II"-10-2500-0,25 0,25 | 16,1 | 2150 49 | 2145 - — | 1180 2740
PB/II"-10-2500-0,35 0,35 | 20,5 | 2000 37 | 2220 - — | 1230 3040
PB/1I"'-10-4000-0,105* 0,105| 18,5 | 3750 97 | 2082| - — | 1170 2160
PB/1I'-10-4000-0,18* 0,18 | 27,7 | 3200 65 | 2140 - — | 1370 2890

* C CeKIIMOHHOM cxeMoi 00OMOTKHU

Ilpumeuanue. B tune peakropa: P — peakrop; b — 6eronnslii; /| — npunyauTensHoe
OXJIQXJICHHE C IyTheM (OTCYTCTBUE OYKBHI /[ 03HaUaeT eCTeCTBEHHOE OXJIaXACHHUE); Y —
cTyneHuaTas ycraHoBka (a3; I' — ropuzoHTanbHas ycTaHOBKa (a3 (OTCYTCTBHE OYKBBI Y MM
I" 03HayaeT BepTUKAIbHYIO YCTAHOBKY (ha3); IEpBOE YHUCIO — HOMUHAIbHOE HAaNpsKEHUE,
KB; BTOpO€ 4MCII0 — HOMUHAJIBHBIN TOK, A; TPEThE YHCIO — HOMUHAJIbHOE NHAYKTUBHOE
conpoTusienue, OM.
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