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B  cnopaBouHWMKE TIPEACTABICHBI  MaTepuaabl, HEOOXOTUMBIC IS
MPOEKTUPOBAHUSL CUCTEM DJIEKTPOCHAOKEHUSI TPOMBIIUICHHBIX TPEANPUSITHH:
OTIpeNEeNCHUST  DJICKTPUUECKHX  HAarpy3oK, BbIOOpa  TpaHcHOpMaTOpOB |
AJIEKTPUYECKUX anmnaparoB HampsbkeHueMm 10 u Bbimie 1000 B, mx OCHOBHBIE
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AIEKTPOCHAOKEHUSI, a TaKXKe CBEJCHUS O HOBOM W MOJECPHU3UPOBAHHOM
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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
BO3YIIHBIX M KAaOENbHBIX JIMHUN BBICOKOTO HANpPSDKEHUS, YKa3aHHUsS MO BbIOODPY
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 pPAacyeTa CUJIOBBIX SJIEKTPUYECKUX HArpy30K METOJI0M
YHOPSAJOYECHHBIX JUarpaMM IokKaszaresied 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
IIPOBOJIHUKOB.

B uyerBepThli pazmen BONIUIA MaTe€pualibl MO  AJIEKTPOOOOPYIOBAHUIO
HanpsbkeHueM 110 1000 B, kotopoe B HacTosiee BpeMsi 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 IPyrOd HOPMATUBHO-TEXHUYECKON TOKYMEHTALUU IIPU JETaJIbHON
IpopabOTKE OTAEIBHBIX BOIPOCOB IPOEKTUPOBAHMSI IJIEKTPOYCTaHOBOK.

MHoroo6pa3ue  ycioBUHM, KOTOpble HEOOXOAMMO  YYUTBIBATH  IPH
OPOEKTUPOBAHUU  DJEKTPOCHAOXKEHUS  OOBEKTOB  pa3lM4YHBIX  OTpaciei
IPOMBIIUICHHOCTH, HE II03BOJIIET B pPsAE€ CIyd4aeB JaTbh OJHO3HAYHBIE
PEKOMEHJAIMU 110 HEKOTOphIM BompocaM. OHHM JOJDKHBI pElIaThCsl IIyTEM
THIATEJIPHOTO ~ aHadM3a CHEHU(PUUECKUX TpeOOBaHWM, MpPENBABISEMBIX K
ANEKTPOCHAOKEHUIO MPOU3BOACTBOM WM OTPACIBIO MPOMBIILIEHHOCTH. [ToaTOMY
IIPUBEJCHHBIE B MOCOOMHM PEKOMEHJAIMM HE CIEAYyeT paccMaTpuBaTh Kak
€AMHCTBEHHO BO3MOXHbBIE. B OTAENBHBIX CloydasX BO3MOXHBI M HEH30EKHBI
OTCTYIUIEHUS] OT HMX, BBITEKAIOIIHME W3 ONbITA NMPOEKTUPOBAHUS B KOHKPETHOM
OTpaciii MPOMBIIIICHHOCTH U CrielU(pUKHA pabOThl OOBEKTOB.

[Tockonpky TmoOcCOOME TIpemHA3HAYCHO I Y4eOHBIX  IIeNIel, He
IIPEACTABIISIETCS. BO3MOXHBIM BCIOJY J€1aTh CCBUIKM Ha IEPBOMCTOYHHMKHU. B
OCHOBHOM CIIDaBOYHBIM MaTepuan 3auMCTBOBaH u3 [1-7], a Takke wu3
MH(}OPMaLIMOHHO-CIPABOYHOT O W3JIaHUS «HoBoctn AIEKTPOTEXHUKID)
(www.news.elteh.ru). Ilo Bompocam, KOTOpBIE H3JIOKEHBI TOJBKO YaCTHYHO, IO
TEKCTY JAITCs CCBUIKM Ha COOTBETCTBYIOILYIO JINTEPATYPY.

Martepuanbl CrpaBOYHHKA MOTYT OBITh HCHOJb30BaHbl KaK Ha CTaJIuu
IPOEKTUPOBAHUS 3JEKTPOCHAOKEHUSI OOBEKTOB M YCTAHOBOK, TaK M IpHU
MpopadOTKE BOIPOCOB ONTHUMH3ALMU  PA3BUBAIOIIMXCA CETEM U  CUCTEM
ANEKTPOCHAOKEHUS, TOBBIIICHNUS HAJIEKHOCTH, 0€30MaCHOCTH U IKOHOMHYHOCTH
UX paboTBHI.



1. ANEKTPUHECKUE HAIPY3KU NMPOMbILLUNTEHHbBIX
NMPEAMNPUATUAN

1.1. MemooOsbI pacyema

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

Pacuyer Harpy3ok Ha pa3HbIX YPOBHSX 3JIEKTPOCHAOXKEHMsS MPOU3BOJIUTCS
pPa3IMYHBIMM 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 JJIeKTPHIECKUX HATPY30K
Merop pacyera ®dopmyna IlosicHeHus
[To anekTpoeMkocTH Mi, Di - 00bEM U PIIEKTPOEMKOCTh
MPOAYKLIUH _ (Ta6:1.1.2) IpoayKIKH i-rO BUIA;
Py=203i M/ Ty T. - ro
u - TOJIOBOE YHCJIO YaCOB HUCITOJIb30BAHUS
MaKCHMyMa Harpy3Ku
[To obmerogoBomy K, - cpenneronoBoit ko uimeHT
ANEKTPONOTPEOICHHUIO P=K.A/T MaKCUMyMa,
P~ u r .
A - 0011ero1oBoe 3IEKTPONOTPEOICHHE;
T, = 8760 - yricno yacos B roay
[To ynenbsHBIM Y - yielbHas INIOTHOCTh HArPY3KH
MOIIHOCTSIM Harpy3oK Py=yF (Tabmn. 1.3);
F - momanp npeanpusTus, palioHa, 1exa
ITo cpenneromoBoMy P =K. P Pycr - cyMMa yCTaHOBIIEHHBIX MOIIHOCTEH;
koo durmenty crpoca K, P e Yer K. — koo durment crpoca (tabi. 1.6)
MeTton yropsgo4eHHBIX Pycr - cyMMa yCTaHOBIIEHHBIX MOIIHOCTEH;
nuarpamm (tabm. 1.4) P K. K.P K\ — koadpummenT makcumyma (tadi. 1.8);
p ™M ™u L oyer
K, — ko3 punment ucnoap3oBaHus
(tabn. 1.7)




Tabmuma 1.2

Cpeanue yaejbHbIe HOPMBI PAcX0/1a 3J1eKTPOIHEPT HH
HA HEKOTOPbIe BUAbI NPOMBINLJICHHBIX U3/1eJIUH

Cpenusist ynenbHast
[Tponykuus Ennnuna nzmepenus HOPMA PACKOZ
1 2 3

Kucnopon «Br - u 469,7
ITepepaboTka rasa 3 16,1
CokaThlil BO3IYX TbIC.M 80
DTuie” 22144
Auneruie” 3234.,8
Yyrys 9,7
DIIEKTPOTEXHUYECKAs CTaIb 677,2
Crasib MapTEHOBCKAs 11,9
Craiib KHCJIOPOTHO-KOHBEPTOPHAs KBr -4 25
ITpokaT YepHBIX METaIIOB T 102,5
TpyOsI cTanmpHBIC 133,3
bymara 667,3
Kapron 525,6
Lemmrono3a 367,1
ITponsBoacTBO Macen 309,9
JloObIua 3xene3H0il pyibl 56,5
JloObI4a MapraHieBoi pyabl 90,2
Deppocuut 45 % KBT -4 4726
IlemeHT T 106
AcOect 600,5
I'umc 24,3
JloObrua yriis 30,0
B ToMm unce:

700bIYa MOI3EMHBIM CITOCOO0M KBr -4 38,0

J00BIYa OTKPBITHIM CLIOCOOOM T 11,9

nepepaboTka yris (oboraieHue) 6,9

YTOJIbHbIE OPUKETHI 27,6
ITunomarepuansl 19
JlpeBecHOCTpYKEeUHBIE TIITUTHI KBr -4 169
danepa KieeHas M 104,6
Kene300eTOHHBIE KOHCTPYKIIUU 28,1
Kupnuu kpacHsii «Br -4 77,2
Kuprng cunmukaTHbIi _ 34,9
]_UI/ICI)ep TbIC. IOT 55,7
CTpouTenbHO-MOHTaKHBIE PaOOTHI KBr -g 22,63
[IponsBoacTBO Mebenn ThIC. pyO 429
XnonyaToOyMa)KHble TKaHU 1100
[lepcTsiHblE TKAHU KBr -4 2390
[1IenkoBbIE TKAHU THIC M2 1210
JILHAHBIE TKAHU 1061,4
UyIn09HO-HACOYHBIE H3/ICITHS kBr -4 200,6
OO0yBb KOXKaHas THIC .ITAP 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
KPEKUHT KaTaIMTHYECKUIA 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
IIEJTK XJIOPHHOBBIN 2396,1
LITaneb BUCKO3HBII «Br -4 23490
[ITareilb MeIHO-aMMHAAYHBII — 1981,5
HckyccTBeHHBIN 1IETK U1 KOpaa U T 4180,0
TEXHUUECKUX U3NICIIUNI
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 uncne:
KapOaMHIHbIE CMOJIBI 160,7
KaIpoJIaKTaM 4053,1
aumeTungranar 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?
MJIONIAIH MTPOU3BOICTBEHHBIX 3IaHUMH
HEKOTOPBIX 0TPacjel MPOMBINLIEHHOCTH

IIpon3BOACTBEHHBIE 31aHUS Y, Br/™m*
JluTeiiHble U MIaBUIbHBIE LIEXU 230—370
MexaHuueckue u cOOpOYHbIE XU 200—300
MexanocOOpOYHbIE IEXH 280—390
DJIEKTPOCBAPOYHBIE U TEPMHUUECKHUE TIEXH 300—600
HItamnoBoyHbIe U (hpe3epHBIC LIEXU 150—300
I{exu METaINTOKOHCTPYKITUH 350—390
HHCTpyMEHTaIbHBIE IEXH 50—100
ITpeccoBouHbIE TIEXH JIJIs1 3aBOJIOB IIJIACTMACC 100—200
JlepeBooOpabaThIBaroIye U MOJICIbHBIC IIEXH 75—140
broku BCioMorareabHBIX IIEXOB 260—300
3aB0/1pl TOPHO-IIIAXTHOTO 000PYAOBAHUS 400—420
3aBo1p1 OypoBOTrO 000PYIOBAHUS 260—330
3aB0/1bl KPAHOCTPOEHUS 330—350
3aBoipl He(TeanmapaTypbl 220—270
IIpeccoBrbie nexu 277—300
Tabnuna 1.4

CBo/Ka OCHOBHBIX MOJIOKEHHUH 10 ONPeIeIeHHI0 PACYETHBIX JIEKTPHYECKHUX
HATPY30K METOI0M YNOPSII0YEHHBbIX IHATPAMM

dakTHyeckoe Yncio

P
JJIEKTPONPUEMHUKOB m = —HoM-M& Nogy Py, kBt Qp, kBap
B IpYIIIIE, n PHOM. min
1 2 3 4 5
n n
Tpu u menee HE OIIpesieNsaeTcs Pp =2 Prowm Q P > Puow - 190
1 1
m<3 IMpun <10
IIpu onpenenenun Py=KyPoy = Qp = 1,1-Qcx

uckmroyarorest DI,
CyMMapHas Nyp =N
MOIITHOCTh KOTOPBIX
He npeBbIaet 5 %

> Pyow TPYIIIIBI

(K, ompezensercs Qp=Qcu =
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 pexxnma cosp=0.8,
OTPC/ICICHUC HE IUITATEIIHHOTO tgp=0.75) Q,= P,
Tpedyercs) ' LA

pexxnma u K,=0,75 |(mma DIT ITKP
quis OI1 TTKP) cos@=0.7, tgp=1)




oKoHuauue Taosn. 1.4

1 2 3 4 5
IIpun<10
Qp=1,1'Qcy
Pp=KM'PCM HpI/In>10
m> 3 N, >4 |(Ky onpenensercs Q) =Qun =
o tabun. 1.8) n
= %P o - 100
na(b > p— P oM — —
m>s3 200 | = YKyPuon Q= Qun
Ecnu 6onee 75 % ycranoBiIeHHOU 3 3
MOII[HOCTH paCcYE€THOI'O y3Jia COCTABJIAIOT HE p=p.= Qp = Qew =
DI1 ¢ npakTHYECKH IOCTOSHHBIM Tpad)uKOM |OIpeie- b 3
~ = an'pHOM - ZPCM : tg(P
Harpy3ku (K, > 0.6, Kyer=1, Ksarp>0.9 — JIsIeTCS 1
HACOChI, KOMITPECCOPBI, BEHTHUJIATOPHI)
IIpn Hanuuuu B
pacuetHoM y3ie DIl ¢ | Omnpenensiercst TOIBKO IS P =p. +p.=
HEPEeMEHHBIM U OI1 ¢ nepeMeHHBIM rpapuKOM 12 P Pl N sz Qp = Qp1 + Qo2
HOCTOSTHHBIM Harpy3KH el T o2
rpad)MKOM Harpy3KH
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2
n
COOTHOIICHUIO ),y = (_leHOM_ij
i=

n

i=1

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

2 .
Z Pioyi AWM OHUM U3 YIPOIICHHBIX croco0oB; mpu M>3 u

Tabnmma 1.5
OTHOCHTE/ILHBIC 3HAYeHNS IPPEKTHBHOT0 YHCJIA 3TeKTPONPHEMHHKOB
Ny ~ b ¢ 3apucumocTH ot n="1yp,-= Puow1
n n PHOM
L a
ni10/09|08|07|061|051045| 04 |035|031]025|02 [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]|0,09]|0,21|0,24|0,19| 0,26 | 0,36 |0,51 0,71
0,03 0,03|0,04|0,04|006]|0,08|0,11|0,13(0,16|0,21|0,27|0,36 |0,48|0,64 | 0,81
0,04 0,04 005|006 |008| 0,1 |0,15|0,18|0,22|0,27 |0,34|0,44 | 0,57 | 0,72 | 0,86
0,05 0,05|006(007| 0,1 0,13|0,18|0,22 0,26 |0,33/0,41|0,51(0,64|0,79| 0,9
0,06 0,06 |0,08/0,09|0,12/0,15/0,21|0,26|0,31|0,38|0,47|0,58|0,70 | 0,83 | 0,92
0,08 0,080,09(0,12|0,15|0,20|0,280,33|/0,40|0,48 | 0,57|0,68|0,79| 0,89 | 0,94
0,10 0,09|0,12(0,15|0,19|0,25/0,34|0,40 | 0,47 | 0,56 | 0,66 | 0,76 | 0,85 | 0,92 | 0,95
0,15 0,14 /0,17 0,230,228 /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

0,40 035(047]057]069/081]091]093[0,95| - - - - - -

0,45 0431052064076 |087]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 080093 | -

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

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

Ipumeuanus. 1.]1511 IpOMEKYTOUHBIX 3HAUCHHUNA P+ U N+ peKOMEHAYeTCs OpaTh OnrKaiiime
MEHbILIUE 3HAYCHUS

0.95

2 2
Py (L+P.)
N 1_n*

2. Tabnuua cOCTaBICHA 10 YPABHEHHIO s =

1.2. Koaghghuyuenmsi cnpoca, ucnosb3oeaHusl U MaKCumMyma

3naueHust Kod()(PUIMEHTOB HCMONB30BaHUA, CIPOCa M MaKCHMyMa s
Pa3IMYHBIX SJICKTPONPUEMHUKOB OMPEICICHB U3 OMNbITa JKCIUTyaTallid U TpU
MPOEKTUPOBAHUH TPUHUMAIOTCS 110 CIIPABOYHBIM MaTtepuanaMm — 1abmu.1.6-1.8.

Bennuuna xo3gdunmenta cupoca K. Mmoxer ObITh ipuHsTa 110 Tabaune 1.9
B 3aBHUCHUMOCTH OT BeNWYUHBI Kod(dduumenta ucnonb3oBanus K, ans maHHOM
rpynmnsl mpueMHUKOB (Tabnumna 1.9 cocraBnena st cpemanero koddduimeHta
BKJIIOUEHHS, paBHOTO 0,8).

Tabnmma 1.6
Ko3¢ppuuueHTsI CIpOoCca 1 MOIHOCTH

HanmenoBanwme 11exa, mponu3BOJICTBA \ K. | COS(Q
Kopnyca, nexa, HacocHbl€e U IPyrue YCTAHOBKH 00IIENPOMBIIILJIEHHOT0 HA3HAYEHUSI
B1oK OCHOBHBIX 11EXOB 0,40-0,50 0,75
Biok BcrioMoraTepHBIX [IEXOB 0,30-0,35 0,7
Ky3HeuHo-mipeccoBbie 0,40-0,5 0,75
TepMuyeckue, 3aKaTOTHBIC 0,6 0,75
MeTannoKOHCTPYKIIUNA, CBAPOUYHO-3arOTOBUTEIIbHbBIE 0,25-0,35 0,65-0,75
MexaHocOOpOYHBIe, CTOJISIPHBIC, MOJICITBLHBIC 0,20-0,30 0,60-0,80
Marnsipuble, KpacUIIbHbIE 0,40-0,50 0,60-0,70
CobctBennbie Hy kb1 TOL] 0,60-0,70 0,8
Jlaboparopwuu, 3aBO0YIIPABICHUS, KOHCTPYKTOPCKHUE OI0pO, 0,40-0,50 0,70-0,80
KOHTOPBI

10




poJoJKeHue Taoi. 1.6

Jlerno snmekTpokap 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
CxJy1a1pl OTKPBITHIE 0,20-0,30 0,60-0,70
MeneniaBuiabHbIE 3aBOIbI

BareprakeTbl U oTpakaTeJIbHBIC TTEYN 0,5 0,8
Ilex padunamm meau 0,6 0,75
3aBoabl HBETHOM MEeTALJIYPIHH

Llex anexTponm3a 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 X00/1HOTO ITpOKaTa 0,40-0,50 0,8
Ilex ropsiyero mpokara 0,50-0,60 0,8
MapTeHOBCKHIA 1IeX 0,40-0,50 0,75
JloMEHHBIN 11eX 0,45 0,75
Cna0uar 0,5 0,8
Ilex cTanemIaBUIbHBIX TIeUSH 0,4 0,7
I{ex mpokaTa )KecTH 0,45 0,70-0,80
OboraruresibHble hadpUKHU

Ilex oOorameHnus 0,60-0,65 0,8
Llex npoGiieHus 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
30510U3BAEKATENLHEBIN LIEX 0,4 0,7
I{ex MOKpOI1 MATHUTHOM cenapaluu 0,5 0,8
JIpoOMITEHO-TTPOMBIBOYHBIH IIEX 0,40-0,50 0,8
ArjioMepanoHHbIe (padpUKH

CriekalIbHBbIH HeX 0,5 0,7
Ilex punpTpanuu 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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npoaopkeHue tabi. 1.6

AJIIOMHHHEBLIE 3aBOLI

biok Mokporo pazmosna u 00paboTKH 0,5 0,3
Brimapka, 1ekoMIio3uims 0,55-0,60 0,85
Ilex criekanwsi, MPOKAILIBAHHS 0,50-0,60 0,85
I{ex BbIIIETaYMBAHUS, CTYICHUS 0,40-0,50 0,8
Cknazpl ChIpbsA 0,20-0,30 0,65
3aBo/IbI TAKEJIOI0 MAIIMHOCTPOEHHS

I'maBHBINA KOpITYC 0,30-0,40 0,65-0,70
MapTeHOBCKHUH 1eX 0,40-0,50 0,70-0,80
Ky3Heunslii 11ex 0,40-0,45 0,75
Tepmudeckuii mex 0,50-0,60 0,65
MoTopHbI# 1Iex 0,35 0,75
ApMaTypHBIU 11eX 0,30-0,35 0,6
PeccopHhbrii iex 0,3 0,65
CBapouHbIif 11eX 0,40-0,45 0,6
ArmapaTHbId 11eX 0,3 0,7
M30aa1MoHHbIA 11eX 0,50-0,60 0,9
JlakoBapo4HBIH 11EX 0,6 0,9
Dcrakana 0,25 0,65
I{ex mpecc-mopoika 0,40-0,50 0,85
Ilex anexTposm3a 0,5 0,8
[{ex MeTaIONOKPBITHIA 0,4 0,8
DKCNEePUMEHTATBHBIN 11EX 0,2 0,7
TpancdopmaTopHbIe 3aBOIbI

['aBHBII KOpITYC 0,4 0,80-0,85
CBapouHBIi KOpIyC 0,35 0,7
AnnapaTHbli KOpITyc 0,3 0,7
W30511IMOHHBIN KOPITYC 0,6 0,9
JlakoBapo4HbI KOpITYC 0,4 0,8
ABTOpPEMOHTHBIE 3aBO/IbI

Ilex 0OMOTKH POBOJIOB 0,4 0,7
Ky3oBHoii ex 0,35 0,8
Ilex oOKaTKK aBTOBUTATEIICH 0,60-0,70 0,6
CranouHoe 060pyOBaHNE 0,25 0,6
Pa30opHO-MOeUHBIH 11eX 0,3 0,65
CynopeMOHTHBIE 3aBOJAbI

I'maBHEII KOpITYC 0,4 0,8
KorenpHbIi exX 0,5 0,65
Cyxoii 10K 0,4 0,6
ITnaBaroruii 10K 0,5 0,7
MexaHHUUeCKHE IIexXa 0,25-0,35 0,60-0,70
ABTOMOOMJIBHBIE 32aBO/bI

I{ex maccu u riaBHBIN KOHBEWEp 0,35 0,75
MoTopHbIi 11eX 0,25 0,7
ITpeccoBo-Ky30BHBII 11EX 0,2 0,7
Ky3neunslii ex 0,2 0,75
ApMaTypHO-arperatHalil ex 0,2 0,7
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poJoJKeHue Taoi. 1.6

ABHanMOHHBIE 3aBO/bI

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

Ilex cOopkH, UCTIBITAHUH IBHTATENICH 0,4 0,8
I{ex mpon3BOACTBA MEJIKUX JIeTaei 0,3 0,7
lanpBaHUYECKUI LIEX 0,5 0,85
CraHnus XMMBOJOOYHNCTKH, KaHATN3aIUuH 0,6 0,8
I'panupns 0,7 0,8
Cxitag KUCIOT 0,3 0,7
Ilex mmacTmacc 0,4 0,9
[ITamMmoBOYHBIHN 1IEX JeTalieil KopIryca camoseTa 0,4 0,6
[[ITaMmOBOYHBI 1IEX JETaJICH MOKPBITUS CaMOJIETa 0,3 0,8
I{ex cOopku ocTOBa camoJieTa 0,4 0,6
Iex moHO¥M cOOPKH CaMOJIETOB 0,4 0,7
XuMHYeCKHe 3aBOAbl H KOMOMHATDI

Ilex kpacurenei 0,4 0,75
Ilex HATpHEBOM COIH 0,45 0,75
Llex xmopodoca, CHHUIBHON KHCIOTHI 0,50-0,55 0,75
Ilex MeTuneHxiopuaa, cynbpara aMMOHUS 0,5 0,70-0,75
Ilex X0MOIUIIbHBIX YCTAHOBOK 0,6 0,8
CKJ1aJibl TOTOBOM MPOJTYKITUN 0,2 0,5
HammaxTtHeie 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
Dcrakajsl U pa3rpy309HbIC TyHKTHI 0,60-0,70 0,65-0,80
Ilex 00e3BOKMBAHUS 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 PSTHHOM TOHKU 0,50-0,60 0,75
YcraHOBKa aJIKWJISIIUU, 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
BaroHoonpokuapIBaTenb 0,4 0,8
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npoaospkeHue Tabm. 1.6

KokcoBsie 6aTapen 0,60-0,70 0,85-0,90
ITekokokcoBasi ycTaHOBKA 0,7 0,8
CMOJI0pa3rOHHBIN 1eX 0,7 0,8
JIpIMOCOCHAsI yCTaHOBKA 0,7 0,8
BensonpHbBIN 1EX 0,7 0,8
Hacocnas kornencara 0,6 0,7
Pexruduxanms 0,6 0,75
Cepoouncrka 0,7 0,8
YrieMoiika 0,4 0,75
XOJIONUIIBHUKA aMMHA4YHON BObI 0,5 0,8
IleMeHTHDBIE 3aBOAbI

udepHoe Mpou3BOICTBO 0,35 0,7
ChIpbEBbIE MEIIBHUIBI 0,50-0,60 0,8
CymmabHBIN 11eX 0,40-0,50 0,85
LleMeHTHBIEC MEITbHUIIBI 0,50-0,60 0,8
IamOacceitsl 0,7 0,85
KimnakepHoe oTaeneHue 0,35-0,45 0,75
Ilex oOxwura 0,40-0,50 0,80-0,90
DneKTPOOUIBTPHI 0,4 0,75
Iex npobyieHust 0,5 0,8
XHUMBOJOOYHCTKA 0,50-0,60 0,8
Cxyaapl ChIpbst 0,20-0,30 0,6
3aBoabl abpa3uBHbIE U OTHEYIIOPOB

Iex mumdnopomkon 0,5 0,8
[ToaroroBUTEIBHBIN IEX 0,4 0,75
Iex numd3epna, nuudusaenmii 0,40-0,50 0,75
Ilex nmpobnenus 0,50-0,60 0,8
Ilex meperuiaBKu mupuTa 0,6 0,85
ITeunoi nex 0,6 0,9
Vrienoaroroska 0,40-0,50 0,75
HTamoTHBII IEX 0,40-0,45 0,7
CTeKOIbHBIN LIEX 0,5 0,75
IIpombIlIeHHbIE 6a3bI CTPOHUHIYCTPUHI

Kopnyc npobnenus kamHs 0,40-0,60 0,75
Koprryc mpoMBIBKH U COPTHPOBKH 0,40-0,50 0,7
Kopryc kepaM3UTOBBIX, 0ETOHHBIX U TOHYAPHBIX TPYO 0,4 0,7
Kopmyc skene300eTOHHBIX KOHCTPYKITHIA 0,30-0,40 0,7
BeroHHO-CMeCUTENBHBIN 1IEX 0,5 0,75
Ilex cHIIMKATHO-OCTOHHBIX U3ICINN 0,40-0,45 0,75
I{ex mpom3BocTBa mmdepa 0,40-0,45 0,75
Llex momoma n3BecTu 0,5 0,7
Ilex sT9euCTHIX OETOHOB 0,4 0,65
Ilex ruOCOILIaKOBBIX U3IEIIHI 0,4 0,65
ApMarypHbIi LIeX 0,35 0,6
Cxnansl 0,25 0,6
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OKOHYaHue 1adi. 1.6

TeKCTHHLHbIe, TPUKOTAKHbLIC, CHTIIeHaﬁI/IBHLIe MECJIAHKEBbLIC q)aﬁpmm

[TpsiiunpHBIN 11X 0,50-0,70 0,75
Txauxuii rex 0,60-0,70 0,8
KpacunbHbIi, OTOCTBHBIN 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 1EX 0,40-0,50 0,75-0,80
[leuaTHBIN 11IEX 0,5 0,75
Bsi3anbpHbBIN, TPUKOTAXKHBIN EX U JIP. 0,40-0,50 0,7
I{ex HOCOYHO-UYJIOYHBIX U3JICTTUI 0,40-0,50 0,7
I{ex KarnpoHO-HEUIIOHOBBIX U3ICTTUI 0,50-0,60 0,75
[1IBeliHbIC MacTEPCKUE 0,30-0,40 0,65
OCHOBaJIbHBIN KOPIYC 0,6 0,7
Ky3HeuHo-CBapOUHBIH 1IeX 0,3 0,5
ONBITHBIN QIIOTAMOHHBINA IIEX 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 HanpsHKeHUH 0,35 0,8
JlaGopaTopus crienralIbHBIX padoT 0,35 0,7
JlepeBooOpadaThIBalOIIMEe KOMOMHATHI U 3aBO/IbI

JleconunbHEBII 3aBOI 0,4 0,75
CymuibHBIN LIEX 0,35 0,8
bupixa ceipbs 0,3 0,65
I{ex mpeccOBaHHBIX TUIAT 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
Bymaxnbie padpukn

BymakHBIE MaITHHBI 0,60-0,65 0,75
JlepeBopyOxka 0,40-0,45 0,65
KucnoTHsIi nex 0,5 0,8
BapocHsrii mex 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
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Tabmuma 1.7

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

MexaHu3Mbl U annapaTbl K., cosQ
MeTtamiopexylme CTaHKA MEJTKOCEPUIHOTO MTPOU3BOICTBA C
HOPMAJTBHBIM PEKUMOM PAOOTHI (MEJIKHE TOKAPHBIE, 0.12—0.14 05
CTporalibHbIC, TOJIOCKHbBIC, (Dpe3epHbIC, CBEPIHIIbHBIC, ’ ' ’
KapycCeJbHbIC, TOUUIIbHBIE, PACTOYHBIE).
To e npu KpynmHOCEPUITHOM POU3BOCTBE. 0,16 0,6
To ke mpu TSKEITOM pekuMe paboThl (IITAMIIOBOYHBIC
MIPECChI, aBTOMAThI, PEBOJIbBEPHBIC, 00 IUPOYHEIE, 0.17—0.95 065
3ybodpesepHble, a TaKKe KPYIHbIE TOKapHbIE, CTPOTalibHBIE, ' ' ’
bpesepHble, KapycenbHbIE, PACTOUYHBIE CTAHKH).
ITorounsle nunuu, cragku ¢ YITY 0,6 0,7
IlepeHoCHBIN 3TEKTPOUHCTPYMEHT 0,06 0,65
BenTunstopsl, sKkcrayctepsl, CAHUTAPHO-TEXHUYECKas
» JKCTaycrepel, P 06—08 | 080,85
BEHTHJIALINS
Hacocel, kommpeccopsl, AN3€b-TeHEPATOPHI U JIBUTATEIb-
. : patop 0,7—08 | 0,8—0,85
TeHEPATOPBI
Kpansl, Tensdepsl, kpan-6anku npu [1B =25 % 0.06 0.5
) 1
To xe npu I1B =40 % 0.1 0,5
Tpancnoprepbl 0,5—0,6 0,7—0,8
CBapouHble TpaHCc(hOpMaTOPHI TYyTOBOM CBapKH 0,25—0,3 0,35—0,4
[IpuBOoABI MOJOTOB, KOBOYHBIX MAIIIMH, BOJIOYMIHHBIX CTAHKOB, 02024 065
OYHUCTHBIX OapabaHOB, OETYHOB U Jp. ' ’ ’
DneBaTopsl, NIHEKH, HecOallaHCUPOBAaHHbBIE KOHBEHEPHI
0,4—0,5 0,6-0,7
MOIITHOCTEIO 10 10 kBT
To ke, cONOKMPOBAaHHBIE U MOUTHOCTHIO BhIle 10 kBT 0,55—0,75 0,7—0,8
OHOMOCTOBBIE CBAPOUYHBIE IBUTATENb-T€HEPATOPHI 0,3 0,6
MHOTOnoCTOBBIE CBAPOUYHBIE IBUTATENb-TEHEPATOPHI 0,5 0,7
CBapoyHbI€ MAIIIMHBI IIIOBHBIE 0,2—0,5 0,7
CBapOIIHLIe MalIWHbBI CTEIKOBLIE U TOUCYHEIC 0,2—0.25 0,6
CBapoyHbI€ TYTOBBIE aBTOMATHI 0,35 0,5
[leun conpoTHBIIEHUS C aBTOMAaTHYECKOM 3arpy3Koi H3eNni, 07508 095
CYHIMJIbHBIE IKa(bl, HArpeBaTeIbHbIE TPUOOPHI ' ’ ’
[leun compoTUBIIEHUS C aBTOMATUYECKOM 3arpy3KOM HW3JEIIUH, 07508 095
CYHIWIIbHBIE MIKa(bl, HarpeBaTeIbHbIE TPUOOPHI ' ’ ’
[leun compoTuBIEHUS ¢ HEABTOMATUYECKOM 3arpy3Kou U31eauil 0,5 0,95
Bakyym-nacocsl 0,95 0,85
BeHTHUISATOPBI BEICOKOTO JaBJICHUS 0,75 0,85
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OKOH4YaHwue Tadi. 1.7

BenTtuistops! k ApoOuiikam 0,4—0,5 0,7—0,75
["a3omyBKH (arfiodKCTpyAEphl) 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
['poxoTsI 0,5—0,6 0,6-0,7
CwmecutenbHbIe OapabaHbl 0,6—0,7 0,8
YareBsle OXJIaUTENN 0,7 0,85
CymunbHbie 0apabaHbl U cenapaTopsbl 0,6 0,7
DneKkTpopHIBbTPHI 0,4 0,87
Bakyym-¢unbsTpsl 0,3 0,4
BaronoomnpokuabiBaTenu 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
Onpenenenue ko3ppuuueHTa MAKCUMYMA
10 UBBCCTHBIM 3HAYCHUAM Ku n n3¢
" 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 |19 | 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 | 128 | 1,21 | 1,17 | 1,14 | 1,10 | 1,06 | 1,03
30 | 162 | 146 | 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 | 1,122 | 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 1admn. 1.8

100 | 121 | 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 | 1,127 | 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 HUCIO0JIb30BAHMS
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 npou3BOJICTBEHHBIE 3/IaHHS U TOPTOBBIE TIOMEIIICHHS 1
[Ipou3BoCTBEHHBIE 3/1aHUS, COCTOSIIIIUE U3 OTIEIBHBIX KPYITHBIX IIPOJIETOB 0,95
[Ipon3BoOACTBEHHBIE 31aHsI, COCTOSIUE U3 PSAAA OTACITBHBIX TOMEIICHHH 0,85
bubnmoTexu, aIMIUHNCTPATUBHBIC 3/IaHHS, IPEANPHUITHS OOLIECTBEHHOTO ITUTAHUS 0,9
JleueOHBbIe 3aBeICHUS U YUEOHBIC YUPEIKICHNS, KOHTOPCKO-OBITOBBIE 31aHUS 0,8
CkItajickue 3/1aHus, SJICKTPHIECKUE TIOICTAaHIHH 0,6
ABapuitHOE OCBEIIICHUE 1,0
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Tabmuua 1.11
. 2
YaeabHasi MOIUHOCTD (IJIOTHOCTH) OCBETHTE/IbHOM HAIPY3KH, B1/m

HaumeHnoBanme o0nexTa Pyn
JluTelinble U MIaBUIBHBIE TI€Xa 12-19
Mexanunueckue u cOOpoUHbIe Iexa 11-16
DIEKTPOCBApOYHBIE U TEPMUYECKUE LIEXA 13-15
HNHcTpyMEHTaNbHBIE LIEXa 15-16
HepeBooOpabaThIBarOIINE U MOJICTBHBIC II€Xa 15-18
biiokn BcmoMoraTesbHbIX [IEX0B 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 3JIEKTPUUECKONH HSHEPrUM HE OCTAIOTCA
MOCTOSTHHBIMH, @ HEMIPEPHIBHO M3MEHSIOTCS B TEUCHUE CYTOK, HEJENb U MECSIICB
roga. CoOOTBETCTBEHHO H3MEHSETCS W Harpy3ka BCEX 3BEHBEB Mepefaud u
pacmpesieieHusi DIEKTPOIHEPTUU U TEHEPATOpPOB  AJIEKTPUUECKUX  CTAHITHI.
M3MeHeHne Harpy3ok OJJIEKTPOYCTAHOBOK B TEUEHHE BpPEMEHU MPHUHSITO
n300paxarh rpaduuecku B BUAE rpauKoB HArPy3KH.

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

B ycnoBusX SKCIulyaTallMM W3MEHEHHUS Harpy3Kd II0 aKTUBHOM U
PEaKTUBHON MOIIHOCTU BO BPEMEHM MPEACTABIAIOT B BUIE CTYNEHYATON KPUBOU
[0 IOKA3aHUSAM CYETYMKOB AKTUBHOM M PEAKTUBHOW 3IJIEKTPOIHEPIUHU, CHSITHIM
4epes OJMHAKOBBIC OIpeielicHHbIe MHTepBajibl BpeMeHH (30 wimm 60 MuH.).

3nanue TpaduKOB HATPY3KH IO3BOJSET OMPEICNATh BEIHMUYMHY CEUCHHIA
MIPOBOJIOB M KHJI KabelneH, OIleHNBAaTh MOTEPH HANPSKEHUs, BRIOMPATh MOITHOCTH
TEeHEpaTOPOB  DJIEKTPOCTAHINI, PACCUUTHIBATh CHCTEMBI 3JEKTPOCHAOKEHUS
IPOEKTUPYEMBIX MPEANPHUATHI, pemIaTb BOMPOCH TEXHUKO-?KOHOMHUYECKOTO
XapakTepa ¥ MHOTOE JIPYToe.

XapakTepHble CyTOYHBbIE TpadUKU IIEKTPUUYECKUX HArpy30K MPEANPHUSTHHA
Pa3IMYHBIX OTpACiel MPOMBIIIJICHHOCTH NPUBEAEHBI Ha puc.1.1.

Puc. 1.2 mnmocTpupyeT B3aMMOCBS3b MEXJY BPEMEHEM MaKCHUMAallbHbBIX
HOTEPh U BpEMEHEM HCIOIb30BaHUS MAaKCUMyMa Harpy3KH.
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1.5. lNokazamenu, xapakmepu3yroujue 2paghuku Hazspy30K

IIpu pacuerax Harpy3ok NPUMEHSIOTCS

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 NunuBuyanbHble
Fpadu ['pynmoBsie rpaduku
Hcnonp3oBanus K, = pCM/pHOM n
Kn _ . Z Ku -~ p HOM
Ky = Kgka K3'o1rp K., = Py _1
u n
P
HOM % pHOM
K, = KBKH'Kzarp
Bxiarouenus n
’ t t, +t
K Kgxn — 2 = P = iglKBKH ) pHOM.i
t]_[ t]_[ KBKH: — n
2 Pyow.
i=1
3arpy3k, Kaarp Pesen  Ku Ku
KBan = = K3arp
Phov  Kexn K
Dopmbl Dok P
rpaduka Kp = K¢ =
Harpysku, Ky Peu Peu
b PZt1+ P5-to+ Pa tgt . + P2t
CK —
t1+to+tz+...... +1n
, rne P1, Py, .... Py — cpennsiga Harpy3ka Ha

WHTEpBaJlaX BpEMEHHU MEXKy 3aMepaMH MOKa3aHHii
npubopoB; 1, by, .... ty — BpeMeHHbIE MHTEPBAJIBI
MEX]y 3aMEepaMHU.

Makcumyma, K,, B Py
} Kyv=—"
P
Ky = f (n,, K;;) — ompenensiror mo Tadi.1.8
Cnpoca, K. B Py
Kc -
) PHOM
K. = KKy
3aIoIHCHUS Peou 1
rpaduka - Ksr = =
Harpysku, K - Py Ku
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OKOHYauue tadm. 1.12

Pa3znoBpemen- B Py
HOCTH Kpn = N
MaKCHMYyMOB > Poi
Harpysku (ans - i=1 P
Tpanchopmaro- Kp.m =0,85+1,0
pos I'TIIT cm.
Tabmn. 1.13)
Taomuna 1.13
3HaveHnnst KOAPPUUNEHTOB PAa3HOBPEMEHHOCTH
Ha mmHax (6-10 kB) rpancopmaropon I'TIII
Koaddunuent pasnospemennoctu K, .
mpu K,; <0,3 0.3<K,<0,5 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. 3aBUCUMOCTb BPEMEHH MAKCUMAJIBHBIX MOTEPb 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
paguanbHBIMU, MAarucCTPAIbHBIMU U  CMEIIaHHBIMH. [l0  KOHCTPYKTHMBHBIM
npU3HaKaM KiaccuguKanus ceTeil mpuBenaeHa Ha puc.2.1. Boibop koHCTpyKuuu
ceTell, cmocoba KaHaIW3alMu JJICKTPUYECKOW SHEPTHMH W THUIA IPOBOJHUKOB
OCYILECTBIISIETCS C OpPUEHTAIlMEeW Ha YCIOBHUS OKPYKAIOUIEH Cpelbl MOMEIICHUIN
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
NepCcoHaNa, B  KOTOPHIX YCTAHOBJIEHO HAaXOJfIeecs B  IKCIUTyaTalluu
AJIEKTPOOOOPYIOBaHKE, TpPEIHA3HAYEHHOE MJIA IPOU3BOJACTBA, MPEe0Opa3oBaHUs
WM pacIipeiesIeHUs dJICKTPOIHEPTHUH.

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 — TIOMEIIEHUSA, 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 — MOMEIICHUS, B KOTOPBIX OTHOCHUTENIbHASI BIAKHOCTh
JUTeNbHO npeBbimaet 75 % npu 20°C.

Oco00 cpIpble MOMEIIEHU — TOMEIICHUS, B KOTOPBIX OTHOCHUTEIbHAs
BIAXHOCTh Bo3ayxa Omm3ka k 100 % mnpu 20°C (WOTONOK, CTEHBI, MON U
IIPEIMETHI, HAXOAIINECS B TIOMEIICHHUH, TTOKPBITHI BJIAaroM).

Kapkue moMeieHusi — MOMEIIEHUS, B KOTOPBIX TEMIIEpaTypa IUTEIBHO
npesbimaet 30°C.
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Cetu Hanpsixenuem o 1000 B

N3onupoBanHbie MpOBOAA U Kabenu
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Puc.2.1. Knaccudukanus cereit 10 KOHCTPYKTHUBHBIM MTPU3HAKAM
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IIblIbHBIE TOMeleHUusl — TIOMENIEHUS, 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.

ITomeleHus1 ¢ XUMHUYECKU AKTUBHOM Cpeoil — MOMEIIECHHUS], B KOTOPBIX I10
YCJIOBUSIX MPOM3BOJCTBA IMOCTOSHHO WJIM JUIMTENIBHO COAEPXKATCA Napbl WIU
o0pa3yloTcs OTJIOXKEHHS, JACHCTBYIOIIME pa3pyliaiie Ha HW30IANUI0 U
TOKOBEAYIIUE YACTU 3JIEKTPOOOOPYA0OBAHUS.

B3pbiBoonacHble MOMeNIeHUsI — 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); TOPIOYMX 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(pUKaLUen —
kiaccel B-1, B-la, B-16, B-Ir, B-11, B-lla.

K kmaccy B-l oTHOocAT momenieHus, B KOTOpPhIX B OOJBIIOM KOJIMYECTBE
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
UMEIONIUE CIEAYIONUE 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 o0pa3oBaHHE B aBapPUUHBIX 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
NOMELIEHUSAX B  HEOONbIIMX KOJIMYECTBAX, HE CO3JAIOIIMX  OOIIen
B3pBIBOONIACHOM KOHILIEHTpalMM, M paboTa ¢ HHUMH HPOU3BOAUTCS 0Oe€3
IPUMEHEHUS OTKPBITOTO IUIAMEHM. OTH IIOMEIIEHUS OTHOCATCS K
HEB3pPBIBOOIIACHBIMH, €CJIM pabd0Ta B HUX BBIMOJIHAETCS B BBITSDKHBIX MIKadax
VI O] BBITSDKHBIMUA 30HTAMHU.

K xnaccy B-Ir oTHOCAT HapyHbIe YCTaHOBKH, COAEPKAIIUE B3PbIBOONACHBIE
ra3pl, Mapbl, TOPIOYME U JIETKOBOCILUIAMEHSIOIIMECS KUIKOCTU (Tas3rojbAephl,
€MKOCTH, CIIMBHO-HAJMBHBIE 3CTaKkaJbl W T.J.), TJI€ B3PbIBOOMACHBIE CMECH
BO3MOYKHBI TOJIKO B pE€3yJlbTaTe aBapUH WM HEHCHPABHOCTU. (sl Hapy HBIX
YCTAaHOBOK B3PBIBOOMACHBIMUA CUYUTAIOTCA 30HBI: A0 20 M IO TOPU3OHTAIH U
BEPTUKAIIM OT 3CTAKAJ C OTKPBITHIM CIIMBOM M HAJIMBOM JIETKOBOCIUIAMEHSIOINXCS
KUAKOCTEM; 10 3 M IO TOPU3OHTAIA U BEPTUKAIM OT B3PBIBOOIIACHOIO 3aKPBITOTO
TEXHOJOTMYECKOI0 O0OpYyJIOBaHUS U 5 M IO BEPTUKAIM M TOPU3OHTAIM OT
JBIXaTEIbHBIX W IPENOXPAHUTEIBHBIX KIAMAHOB — JUISI OCTAJIBHBIX YCTAHOBOK.
HapyxHble OTKpBITBIE 3CTakaibl C TpPyOONpOBOJAMHU [UIsl TOPIOYMX Ta30B U
JIErKOBOCIUIAMEHSIFOLIUXCSI JKUJIKOCTENH OTHOCAT K HEB3PBIBOOIIACHBIM.

K xnaccy B-ll oTHOCAT nmomMenieHusi, B KOTOPBIX BBIAEISAIOTCA MEPEXOASIINe
BO B3BELIEHHOE COCTOSHUE TOPIOYME MbUIb WM BOJIOKHA, CIOCOOHBIE 00pa30BaTh C
BO3JIyXOM W JIPYTMMHU OKHCIIUTEISIMU B3PBIBOONIACHBIE CMECH IPH HEJIUTEIBHBIX
peKuMax paboThI (3arpy3Ka U pa3rpy3ka TEXHOJIOTUICCKHX allapaTos).

K kmaccy B-lla otHOocat nmomemenuss knacca B-ll, B xoTopbiXx omnacHbie
COCTOSIHUS HE UMEIOT MECTa, a BO3MOXXHBI TOJIBKO B pe3yibTaTe aBapuil WM
HEHUCTIPABHOCTEN.

Ilo:xkapoonacHple mMOMelIeHHMsl — IIOMELIEHUs, B  KOTOPBIX IO
TEXHOJIOTHYECKOMY IIPOLIECCY BBIACIISIOTCS, IPUMEHSIOTCS WU XPAHSITCS TOPIOYHE
BemiecTBa. [lokapoomacHOCTh oOmpenensieTcss MPUHATON Kiaccupukammen —
knaccel I1-1, TT-11, TI-1la, TT-111.

K knaccy I1-l oTHOCAT moMernieHust, B KOTOPBIX MPUMEHSIOTCS MM XPaHITCS
TrOpIOYME KUAKOCTU C TeMIlepaTypor BCHbIMKHU Bbilie 45 °C (Hanpumep, CKIabl
MUHEpaJIbHBIX MAces, yCTAHOBKHU 10 pereHepalii MUHEPAJIbHBIX Macell U T.I1.).

K knaccy II-1l oTHOCAT momenienusi, B KOTOPBIX BBIACIAIOTCS FOPHOYHE TbLIb
WJIM BOJIOKHA, MEPEXOIAIIME BO B3BEIIEHHOE COCTOsIHUE. Bo3HMKaromas npu 3ToM
OMAaCHOCTh OrpaHHWYEHa MOXKapoM (HO HE B3PBIBOM) H3-3a (PU3NYECKUX CBOWCTB
IIBUIA WJIM BOJIOKOH WJIM M3-3a TOI'0, YTO COJEPKAHUE MX B BO3JyXE IO YCIOBHUSIM
JKCIUTyaTalliM HE JIOCTUTaeT B3PbIBOONACHBIX KOHIIEHTpauuid (Hampumep,
JepeBOOOICIIOUHBIE 11€Xa, MaJIO3aMblJICHHbIE TOMELICHHUS MEJIBHUIL U 3JI€BaTOPOB).

K xmaccy II-lla oTHOCAT NpPOM3BOJACTBEHHBIE M CKJIAACKHAE MOMEIIEHUS,
coJiepKallie TBep/ble WM BOJIOKHUCTBIE TOPIOYME BEIECTBA, TPUUEM MPU3HAKH,
nepeuuncienubie B [1-11, orcyTcTByIOT.

K knaccy II-lIll oTHOCAT HapyXHBIE YCTaHOBKH, B KOTOPBIX MPUMEHSIIOTCS
WJIW XPAHATCA TOPHOYME KUIKOCTH C TEMIIEPATYPOU BCIBIIKHA MapoB Bbile 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 METAIUIOKOHCTPYKLUHMSIM 3JaHUM, TEXHOJOTUYECKUM
anmnaparaMm, MeXaHu3MaM M T.I., C OJAHOW CTOPOHBI, U K METALIMYECKUM
KOpIycaM 3JeKTpOOOOpYyAOBaHUS — 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 NMOBBINIEHHOW ONMACHOCTH — IIOMELIEHUS, B KOTOPBIX
OTCYTCTBYIOT YCJIOBHS, CO3JAIOLIUE «IOBBIIMIEHHYIO OMACHOCTB» M «OCOOYIO
OIIACHOCTB.

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 npoMBITIIEHHBIX PEANPUATHSIX TIPH HATHIUN

6000 3HAYMTENILHOTO YUCIIA 3JIEKTPOIIPUEMHHUKOB Ha 6 KB, npu
AIIEKTPOCHAOKEHHH TIEPEABMKHBIX CTPOUTENTHHBIX MAIITMH
(9KCKaBaTOPOB, 3eMCHAP5I0B).

B roponax u cenbckux paiioHax, Ha POMBIIIIICHHBIX
OPENPUATHSIX IPU OTCYTCTBUU OOJIBIIOTO YKCIIa
AIIEKTPONIPUEMHHUKOB, KOTOPBIE MOTYT TUTATHCS
HEMOCPEACTBEHHO OT ceTH 6 KB.

10 000
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OKOHYaHue tadi. 2.1

Hanpsaocenue 0o 1000 B

B yronbHO#M, TOpHOPYIHON, XUMHUYECKON 1 HEPTIHOM

660 MPOMBILIIIEHHOCTH. Jlonyckaercsi 6e3 orpaHu4YCHUs AUIs] BCEX
oTpaciieli IPOMBIIIJICHHOCTH B CITydae IKOHOMUYECCKOM
11e71€CO00Pa3HOCTH.

B ropoJickux 3JIeKTpOCeTsX, IS TUTAHUS CHIIOBBIX U

380/220 OCBETHUTEIbHBIX AJIEKTPOITPUEMHUKOB MMPOMBIIIICHHBIX
MPEANPHUATHH 10 YETHIPEXITPOBOTHOM CHCTEME OT OOIIMX
TpaHchOopMaTopoB.

36 Jlnst cetr u PEMOHTHOTO OCBEILICHIS B OMCLICHHAX
MTOBEIIIEHHOM OITACHOCTH.

12 J1JIs ceTH MECTHOTO ¥ PEMOHTHOT'O OCBEIICHHS B KOTEIbHBIX
U IPYTUX, 0CO00 OMACHBIX MOMEUICHHUSX.
12, 24, 36, 48, Jlyis muTaHus 1enei ynpaBieHus], CATHAIU3AINH U
60, 110, 220 ABTOMATHU3AIIMH TEXHOJIOTHYECKUX MPOIIECCOB.

2.2. 3neKmponpoeooKu

DNEeKTPONPOBOJAKONM HA3bIBACTCS COBOKYIHOCTh TPOBOJIOB U Kabened ¢
OTHOCSIIMMHUCS K  HUM  KpEIUICHHEM, MOIICPKUBAIOIINMH,  3aAIIUTHBIMU
KOHCTPYKIIMSIMK U JETasIMH. OJTO  OMNPEIEIIEHUE  PacHpOCTpaHsSETCs  Ha
AIIEKTPOITPOBOJIKH CHJIOBBIX, OCBETUTENIHBIX M BTOPUYHBIX IIETIEH HAMPSHKEHUEM [0
1000 B mnepeMeHHOro M TMOCTOSIHHOIO TOKAQ, BBIMOJHEHHBIX BHYTPU 3[JaHUN U
COOPY’KECHMM, Ha HAPYXXHBIX CTEHAaX, TEPPUTOPHSIX NPEANPUATHI U YUPEKICHUM,
MUKpPOpPalilOHOB ¥ JBOPOB, HA CTPOMUTEIBHBIX IUIOMIAJKAX C MPUMEHEHUEM
M30JIMPOBAHHBIX TPOBOJIOB BCEX CEUEHUM, a Takke HEOPOHUPOBAHHBIX CHUJIOBBIX
Kabeneil ¢ pe3nHOBOM WM TIACTMACCOBOM M30JISIMEN B METAUTMYECKOW, PE3UHOBOM
WA TIACTMAcCOBOM 000J104Ke ¢ ceueHueM (a3HbIX Kl 10 16 MM (mpu ceyeHuu
6oree 16 MM® — KaGeTbHbIE JTHHNIK).

B smekTponpoBOgkax MPUMEHSIIOT 3alllUIIEHHbIE ¢ HE3alUIICHHbIC
M30JMPOBAHHBIC MTPOBO/IA, & TAKKE KaOeH.

3alMIIEHHBII  TPOBOJ  HMMEET TMOBEPX  DJIEKTPUUYECKOM  M3OJIALUHU
METaJUIMYECKYI0 WK APYTYI0 000JI0OUKY, MpeAHa3HAYEHHYIO U1 TePMETH3alluU U
3alUTHl OT BHEIIIHUX BO3JAEHCTBUNA HAXOMSIIEHCS BHYTPU HEE YAaCTH NPOBOJA.

HezamumieHHpii mpoBOJT HE HMEET TaKOoW O0O0OJIOYKH, HO MOXKET HMETh
OOMOTKY WJIM OIUIETKY NpsDKEeH, KOTopash HE paccMaTpHUBaeTCs Kak 3aluTa
MPOBOJA OT MEXaHUYECKUX TTOBPEKICHUH.

Kabenr — ogHa MM HECKOJIBKO CKPYYEHHBIX BMECTE M30JMPOBAHHBIX KU,
3aKJIFOUCHHBIX B OOIIYI0 T€PMETHUECKYIO 000JI0UKY (PE3MHOBYIO, MJIACTMACCOBYIO,
AIIOMUHHUEBYIO, CBUHIIOBYIO).

JI71s1 37EKTPONPOBOIOK MPUMEHSIIOT MPOBOJIA U KaOeau MPEeUMYIIECTBEHHO C
QTIOMUHUEBBIMHM JKUJIAMH 32 MCKIIOUEHUEM ITPOU3BOJICTB CO B3PHIBOOIACHOM
cpenoii kareropuii B-1 u B-la, rae npumeneHre npoBOJHUKOB C METHBIMU 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 HauboJee pachHpOCTPAHEHHBIX 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 mpoxitagke 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
IJIaCTMAacCOBBIC. MeTayumndeckue TpyObl UCIIOJIB3YIOT BO B3PHIBOOTIACHBIX 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
Haps- Komm- ITmomans
Mapka XapaKkTepucTUKa )KCHI/IIé g | UecTBo CceueHus
’ KA JKUJTBI, MM
Ilposooda ¢ anioMunuesblMU AHCULAMU
ATIP YCTaHOBquHI:I, C PE3UHOBOM U3OIAIUEH 660 1 2.5-240
B IIPOITUTAHHON OILIETKE
AIIB C NOIMBHUHUIXJIOPUAHON U30JIALHUEH 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
AITPD ¢anpIioBaHHOM 000JI0YKE U3 CIIIaBa 660 1,2;3 2,54
AMI]
. . 1 2,5-240
C pe3nHOBOM M30JISIHEH B OILIETKE 53 55 120
ATIPTO xnonano6y1\i[a>KHon MIPSKH, 660 4:7- 10; 25
MPOMUTAaHHON TPOTUBOTHUIIOCTHIM 14
COCTaBOM, JIJISl IPOKJIAJIKK B TPyOax 47 410
C pe3uHOBOM U30JISALIUEH, HE 1 25 6
ATTH pacrpocTpaHsIonei ropeHus, 6e3 500 23 2'57 4
OIJIETKU ! '
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po0JDKEeHne Tadur. 2.2

Komnn- ITmomans
Hamps-
Mapka XapakTepucTuka YECTBO CEeUeHUs
kenune, B 2
KU JKHJIBI, MM
Y cTaHOBOYHBIN, C PE3UHOBOI 2 2,5-4
APT H30JALMEN, C ATIOMUHUEBBIMH JKUJIaAMU, 660 3 4u6
C HECYIIIIM TPOCOM 4 4-35
ABT C MOTMBUHUIXJIOPUAHON 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, yto u npoBona ABT u ABTY, Ho o o o
ABTBY JUIsl BHYTPEHHEHN IPOKIIAJKU
ATIPB C pe3rHOBOM U30JISITUEH 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 M30JISLIMEeH 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
[1PT To >xe, HO ¢ THOKOM JKHIOH 660 1 0,75-240
I1B-1 C NOIMBUHUIXJIOPUAHON U30JIALHUEH 660; 380 1 0,5-95
I1B-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 U3OJISIIIACH, 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
ITPT'JI To >xe, HO ¢ THOKOM >KHIOH 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 3a3CMIIA
ronrei
JKuion
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OKOHYaHwue Tadi. 2.2

Komnn- ITmontans
Hamps-
Mapka XapakTepucTruKa YECTBO CEUCHUS
kenune, B 2
KT JKHJIBI, MM
1;2;3 1-95
4,6;7,
. ) ) 8:10 4-10
IIPII PE3UHOBO U30JIAIMEH, B OTIETKE U3 660 45 6
CTaJIbHBIX TTPOBOJIOK 7 8: Log
10; 14; o
19; 24; 30
1;2;3 1-95
4,6;7;
8:10 4-10
ITPPII To e, HO B pe3HHOBOH 000JI0UKe 660 4:5;6;
7,8,
10; 14; 1-25
19; 24; 30
C pe3rHOBOM U30JISLIUECH, B
[1PD ¢anpIioBaHHOM 000JI0YKE U3 CIIIaBa 660 1,2;3 1-4
AMI]
[TPDJI To e, HO B JIATYHHOH 000JIOUKE 660 1;2;3 1-4
. . 1 1-240
C pe3uHOBOM U30JISALIUEH, B 23 1-120
IPTO XJIOH‘laTO6yI\fa)KHOI/I OILICTKE, 660 4:7- 10; 1.512.5
MPOMTUTAHHOW TPOTUBOTHUIIOCTHBIM 14
COCTaBOM, JUIs POKJIAJIKH B TpyOax 47 410
IIPB C pe3uHoBoi 3ONALHEH B 660 1 1.6
MOJIMBUHUJIXJIOPUAHON 000JI0UKe
IIPI'B To ke, HO ¢ THOKO# KUIIOM 660 1 1-6
C pe3uHOBOI U30JIALIUEH B 000JIOUKE U3
I1PB/] MOJIMBUHUIXJIOPUTHOTO TIJIaCTUKATA, 380 2 1-6
JIBYX’KHJIBHBIN, CKPYYEHHBIN
IPU C pe3uHoBoi usOIALMEH, o0Jramaroniei 660 1 0,75-120
3aI[UTHBIMH CBOHCTBaAMU
I[MPTU Taxwue xe, kak [IPU, HO ¢ TrHOKOI1 >KMIT0i 660 1 0,75-120
IPH C pe3HHOBOH nsonLMeii B Heropiouei 660 1 1.5-120
pPE3UHOBOM 000JI0UKE
IIPTH Takwue xe, kak [IPH, HO ¢ rHOKOIi K110t 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 onpenesneHHas mkana cedennit. Ceuenusa 0,35; 0,5 u 0,75 mm
MEIHBIX KL
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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

=
% = ’CE [MoxapoormnacHbie B3psiBoonacHbie %
é Crnoco6 M E 2 E =
5 HPOKIIAJKK apka SOx 3 ) & | 3 g §
= IPOBOJIOB U TPOBOJIOB 1 st § 54 © 5% i g < | — q>;
5 Kabeeit Kabeneii 5% NS S |88 2 Q ol B N e B I s = = 2
5 o | A S L | E SlE gl |9 0|00 |o| E
: : S |2 :
m ~ > S
1 2 3 4 | 5|16 |7 |89 |10|11 12|13 |14 |15|16 |17 |18 19| 20| 21
Henocpencrsenno |AIIPH, IIPH + + +
o no nosepxHoctu  |AlIB, I1B1 + + |+ |+ +
= creH, nortonkoB u  |AITPU, ITPU + + +
2 Ha CTpyHax, AIIIIB, ITIIB + + + +
; E JIeHTax, noigocax  |AIIP®O, [TP® + + + + + + +
= £ |llo mosepxnocru |AIIIIB, TITIB + |+ |+ +
S g cTeH, motonkos,  |AIIPH, ITPU + |+
% = |mokpeITEIX Cyxoii  |AIIB, TIB1 + |+ |+
© © |unm MOKpou TP/, TIPB/] +
%é é HITYKaTypKOW Ha
o © |poNHKax M KIHIax
= 8 [Hawsomstopax  |AIIPW,IIPU | + | + |+ |+
E5 ATIB, TB1 + |+ |+ |+ |+ ]+ ]+
& |Hanorkax us AIIB, [IB1 O+ |+ |+ PRI IR R B T B I e +
S  |xopobax ¢ ATIPH,TIPH | + | + | + | + e N N I +
OTKPBIBAEMBIMHU AIIPO, [TPO + + + +
KPBIIIKaMH
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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 OCHOBAaHUAM

B snexTpo-
TEXHUYECKUX
IUTMHTYCAX

AIIB, [IB1
ATITIBC,
TIBC
ATIPY, TIPU
AITPH, TIPH

+ + + +

B BUHMIIIIACTOBBIX

TpyOax

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

+ +

+

B cTanpHBIX
TpyOax ’

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 5 6 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 CTPYyHaX, JIEHTaX
s | Dmonocax
= |C moaxnankoii mox |AIIB, IIB1 + |+ |+ +
g nposoja Hecropa- |AIIIIB, IITIB + + + +
&  |embix Marepuanos |AIIPHU, IIPU + + +
£ |Ha pomukax u ATIPU, TIPML | + | +
: KJIMLAaX AIIB, TIB1 + + |+
S IIPJ1, TIPB/], +2
g Ha usonaropax ATIPU, [IPU + | + +
2 AIIB, I1B1 + + |+ +
& |Hanorkax u B AIIB, IIB1, + + + +3 ] + +3
2 |kopobax ¢ ATIPH, TIPH
E  |OTKPBIBAIOIIMUMUCA
% KPBIIIKAMH
3 [B crampubix ATIPTO, + |+ |+ + [+ [+ ]+ + ]+ +
% Tpy6ax ° [IPTO + |+ | + + o+ |+ + ]+ ]+
5 AIIB, I1B1 + + |+ + |+
= AIITIBC, + + + + + + + + + +
< [TBC
4 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, [1B1, + + + +
B BuHHIIIACTOBRIX |AIIPTO,
TpyOax mo I[IPTO + |+ | + +
MTOBEPXHOCTAM AIIIIBC, + + +
creH u notoakos  |[ITIBC
AITPH, ITPH
= B nonustunenossix|AllIB, [1B1 + + + +
% TpyOax, AIIIIBC, + + +
8 S [3AMOHOJIMYEHHDIX B [I1BC + + +
g & |0opo3nax u T.., B |ATIPH, ITPH +
e é criomHoM ciioe  |AITPTO,
= % |HecropaembIx I[IPTO
& 2" |marepnamios™
: S B cranpHbIX AIIPTO, + |+ | + + [+ P LA+ + | + | + +
z S [tpybax w rnyxux | TIPTO + |+ |+ S A U A B B A
& g |CTATBHBIX kopoOax |AIIB, I1B1 + + | +
& £ |HemocpencTBEHHO AIITIBC, + + + + + + + +
3 g IBC
i 2 ATIPH, ITPH
= g |B kanamax AIIIBC, + |+ |+ +
é HECropaeMbIX IIBC + + | + +
é CTPOUTEIBHBIX AIIB, IIB1
@, KOHCTPYKLUU
(CTEeHOBBIX
MMaHeNeH,
MEPErOPOJIOK,
CIUTONITHBIX
MaHene,
neperLITHﬁ)15
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poioKeHre tad. 2.3

2

10

11

12

13

14

15

16

17

18

19

20

21

CKpBITO TI0 HECTOPAEMBIM U TPYTHOCTOPAEMbIM

KOHCTPYKIOUAM U ITIOBEPXHOCTAM

ITo cTrenam,
IIEpPEropoiKam U
TePEKPHITHIAM - B
CyXOH WM MOKPOU
mTyKaTypke',
HOBEPX
HECTOPAEMBIX IIIUT
IIEPEKPBITUM MO
YHUCTBIM I0JIOM, B
npenenax yepaaxa
WM KPOBJIM ITOBEPX
sTaxa’?, B
O6opo3zax
XKene300eTOHHBIX U
KpYIHONaHEJIbHbIX

I'IJ'II/IT:L2

AIIIBC,
IIBC

CKpBITO IO CrOpaeMbIM

KOHCTPYKIIHSIM

B BHHHMITIIACTOBBIX
TpyOax c
HOJKIAaIKOH IO
TpyOBI
HECTOPacMbIX
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|11 |12 |13 |14 |15|16 |17 |18 |19 | 20| 21
B cranpabIX AIIPTO, + + + + + + + + + + +
TpyOax u rmybokux [[IPTO + |+ | + | + + |+ |+ |+ |+ |+ +

= cTanbHbIX Kopobax |AIIB, I1B1 + |+ |+ +
= HenocpencreenHo |AIINBC, + + + + + + + + +
L0 =
S 3 [IIBC
e g AITPH, ITPH
S £
g £ Mo crenawm, ATITIBC, + [+ |+ +
g Z |meperopoakam B |IIIIBC
a . (:yXOi/'I17 WU
S M01<p017118
MTYKaTypKe
Henocpencrsenno |[ABBI', BBI, + + + + + + + + + + + + + + +
= no noepxHoctsiM |ABPT’, BPT"
= E cTeH u moTonkos, |AHPT, HPT + |+ PN R I U I + |+ P
E a Ha JJOTKax U B
g 2 [kopobax ¢
g E OTKPBITBAIOIIH-
g2 £ [MucH KphIIIKaMu
==
o § Ha tpocax ABBI', BBI, + + + + + + + + + + + + + + +
2 g ABPT, BPI'
gg AHPT', HPT" + + + + + + + + + + + + +
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loscnenus k maon. 2.3

' Ha pOJIMKaX JIJISl ChIPBIX MECT.
2 B 5KHJIBIX M OOIECCTBEHHBIX 3JAHUSX MIPU PEKOHCTPYKIIUH.
3 TonbKo B KOpo0ax ¢ OTKPhIBAEMbIMHU KPBIILIKAMHU.
* Tonsko [IPTO.
® Tonbko I1BI.
°TIPTO B Tex clly4asix, Korja TpeOyeTcs IpUMEHEHHE TPOBOJIOB C METHBIMU JKUJIAMHU.
"TIB1 B Tex CIIy4asix, Korja TpedyeTcsi mpuMeHEeHHUE MPOBOJIOB C METHBIMU KHUJIAMHU.
8 BuyTpu 31aHUI B CEIBCKON MECTHOCTH.

3anperniaercss MPUMEHEHHUE CTaJbHBIX TPYO U CTaNbHBIX TIYyXUX KOPOOOB C TOJIIMHONW CTEHKHM 2 MM M MEHEe B CBIPBIX M 0CO0O CBHIPBIX
MOMEIICHUSIX U B HAPY>KHBIX YCTAHOBKaX.
10 C nmoxkianHoOit 1MCTOBOrO acGecTa TONMMHOI HE MEHEe 3 MM, BBICTYIAIOLIETO B 00€ CTOPOHBI OT MPOBOJIA MK TPYObI Ha 10 MM.
' B CrutommHoM clioe mTyKaTypKH, anebacTpoBoro, IEMEHTHOTO PacTBOPA WIIH acOecTa TOIIIMHON He MeHee 10 MM.
2B 3alITyKaTypuBaeMoil 0opo3ze, B CIUIOUIHOM clioe anebdacTpoBOro HameTa TONIIMHOM He MeHee 5 MM WM MOJ CIIOeM JIMUCTOBOro acOecra
TOJIIIIMHOM HE MEHEee 3 MM.
13 [Tox cnoem MOKpOM IITYKATYPKU TOJIIIMHOW HE MEHEE 5 MM.
Y Mo coem neMeHTHOTO MM anebacTpoBOro HamMeTa TOJIIMHON He MeHee 10 MM.
> To ke MyTeM 3aKJIaJKy (3aMOHOJIMYMBAHNS) TIPOBOJIOB B HECTOPAEMbI€ KOHCTPYKIIUU MIPH UX U3TOTOBICHUHU.
16 3amrykarypuBaHue TPYObl OCYIIECTBIISIETCS CIUIONTHBIM CJIOEM IITYKaTypKH WK ajebacTtpa ToauuHoi He MmeHee 10 mwm.
' B cmomHoM cioe anebacTpoBoro (IEMEHTHOI0) HaMeTa TONIIMHON He MeHee 10 MM WM MEXAy ABYMsS CIOSMHU JIMCTOBOro acbecra
TOJIIIUHON HE MEHee 3 MM.
'8 Moz cnoem MOKpPOH MITYKATYPKH C TMOIKIAJAKON MO MPOBOJ CIIOSI JINCTOBOTO acOecTa TOJIIUHON HE MeHee 3 MM WJTH TI0 HaMeTy IITYyKaTypKu
TOMIHUHON HE MeHee 10 MM, BBICTYMArONINX ¢ KaXI0H CTOPOHBI MMPOBO/IAa HE MeHee YeM Ha 10 M.
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Tabmuma 2.4.
MuHUMAaJIBHO I0MyCTHMbIE CeUeHNs MPOBOAOB U Kadeeii B
3JIEKTPONMPOBOAKAX MO YCJIOBHI) MEXaHUYECKOH MPOYHOCTH

MuHumanbHOE
[IpoBona u kabenu cedeHne, MM
Menb AmoMuHUA
[IrypH! B 00111€# 000JI0YKE U MMPOBOJIA ITAHTOBBIC IS 075 o
MPUCOEAMHEHHUS TEPEHOCHBIX OBITOBBIX ANEKTPONPUEMHUKOB '
[TpoBozaa 1 kabenu NUIAHTOBbBIE AJISl IPUCOEAUHEHUS
MEPEHOCHBIX JIEKTPOIIPHUEMHHUKOB B IPOMBITIICHHBIX 1,5 —
YCTaHOBKax
KaGenu nutaHroBble 17151 IEPEIBUKHBIX SJICKTPOIIPHEMHHUKOB 2,5 —
IIpoBOJ1a BHYTPUIOMOBOM CETH
- JUTSI TPYIITIOBBIX JIMHUHM CETH OCBEIIECHUS 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 TUTAHMS KBAPTHUP 4 6
W3onupoBaHHBIC IPOBO/IA U KaOEIIX IIPH MPOKIIAIKE BO
B3PBIBOONACHBIX MOMEIICHHSIX B CTAILHBIX TPpyOax
- OCBETHUTEJIbHBIE CETH 15 2,5
- CUJIOBBIE CETHU 25 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 MOXKapoOMaCHbIX 30HaX (Ha y4yacTKax BBIXOJIa TPYO U3
(0GBIKHOBEHHbIE I JIerkue) | 1mona, hyHIaMeHToB H T.11.)"
TpyObI cTanbHBIC U a) B MO’KAPOOIIACHBIX 30HAX BCEX KJIACCOB IMPHU CKPBITOM
ANEKTPOCBAPHBIE npoKIanKe’;
MIPSMOIIIOBHBIC 0) B ICTCKUX SICIISX U CaJIaX, B 03JOPOBUTEIILHBIX JIATEPSIX;

3JIaHHM;

B) Ha YepJlakax MPOMBILUICHHbIX, TPAXIaHCKUX U KUJIBIX

l") B XKUBOTHOBOJYCCKUX ITOMCIICHUAX

1) B TIpeJieax CIeHBI (3CTpajIbl, MaHEkKa), B
KUHOMPOEKTOPHOM, TEPEMOTOYHOM, 3pPUTENBHBIX 3ajaX
TeaTpOB, KIIYOHBIX YUPEKACHUM, CHOPTUBHBIX YUPEKIACHUIA;
€) B CIIATTbHBIX OOJILHUYHBIX KOPITYCOB;

) B BBIYMCITUTENBHBIX IEHTPAX;

3) B IOMax-MHTEPHATAX JJI1 MHBAJIUJIOB U IPECTAPEIBIX;
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OKOHYaHue t1adi. 2.5

1 2
TpyOsl cTanbHbIE U 1) B CJIIOXKHBIX (pyHIaMEHTax 1o 1 000py10BaHUE;
AJIEKTPOCBAPHBIC K) 32 HETIPOXOHBIMH MTOJIBECHBIMH ITOTOJKAMH U3 CTOPAEMbIX
MPSIMOIIIOBHBIE MaTepHaNoB
J) B TOPSYKX IexaX (JIMHEWHBIX, Ky3HEYHO-TIPECCOBBIX H T.II.),
TJIe POU3BOJMTCS pabOTa C TOPSYNUM METAIUIOM.

1

Tonumaa cTeHoK TpyO 10KHA OBITH HE MEHEe 2,5 MM.
2 B CBIPBIX, 0CO0O0 CHIPBIX MOMEIICHHSX H B HAPYKHBIX YCTAHOBKAX TOIIIMHA CTCHOK
TpyO HOKHA OBITH HE MEHEE 2 MM.

Tabmura 2.6
Pa3mepbl noJiMMepHBIX TPYO 1J1sl 3JIEKTPONPOBOIOK, MM
Hapy XHEIH 1aaMerp TosnuumHa 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 Tads. 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 — cpenuuii; T — TsKeNbIi TUIL.

Ta0muna 2.7

TpyOsI cTanibHBIE BOJOTa30IIPOBOJAHbIE
JJISl IPOKJIAJIKH MMPOBO/JIOB M KadeJeil

Ycnosuelii npoxon | HapykHblil 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. Crioco0d coerHEHHs TPYO: JETKUX — HA HAKaTHOHM pe3b0e MU MaH)KeTamH,
OOBIKHOBEHHBIX — TP TOJIIIIMHE 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
onpenensiercss rpynna cioxuoctd (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 o HoMorpamme (puc.2.2) onpenensieTcss BHyTpeHHUN auametp Tpyosl D B
3aBUCHMOCTH OT 4YHCJIa TPOBOAOB N, WX HAPYXKHOTO auameTpa d u Tpymmbl
CJIOKHOCTH TPOKJIAAKUA DJIEKTPOIPOBOAKHU. [l ompeneneHuss BHYTPEHHETO
avuaMeTrpa TpyObl NpU MPOKIAAKE B HEH NPOBOJAHMKOB OJHOIO JUaMeTpa
COCIMHSIOT MPSAMOM JIMHUEN OTMETKHM Ha IIKajaX, COOTBETCTBYIOIIHME TUAMETPY U
YUCILy IPOKJIAABIBAEMBIX IIPOBOJHMKOB [UIS 33JaHHOW TPYNIBI CIOXHOCTH
npoknanku. llepecedeHne mpsAMOM CO CpPEIHEH MIKAJIOW COOTBETCTBYET
TpeOyeMOMy BHYTPEHHEMY JuameTpy Tpyool (puc.2.2). AHaJIOrM4yHBIC
HOMOIpaMMbl MUMEIOTCS W I Ciay4as NPOKIAJKHM B OJHOM TpyOe HECKOJIbKHX
ITPOBOJIOB 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 1JIuHa
Kondurypanus yyacTkoB TpyOHBIX IPOBOJOK IPU TPYyOOIPOBOJOB, M, JIsl TPYIIII
Pa3IMYHBIX COYETAHUSIX yTIIOB MOBOPOTA CJIO)KHOCTH

I ] Il

ITpsimMoit yuacTox 100 75 50
IToBOpOTHI:

1x90° umm 2x(120°; 135°) 75 50 30
2x90° mm 3x(120°; 135°), uau 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°), umm 2x90°+3x (120°; 30 20 10
135°), mam 3x90°+2x(120°; 135°)

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

Jns mpoknaaku B TpyOax MO YCIOBUSM MPOTSHKKM HE PEKOMEHIYETCs
MPUMEHSTh TPOBOIHUKH ceueHHreM Bbie 120 MM’

[Ipu mpoxnaake HECKOJIbKUX Kalesned u Oojee YeThIpeX MPOBOJOB B OJHOU
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 BO31yXe) Kipo=1, B OCTamBHBIX Cilydasx ONpPEIENAETCS IO
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 paziyaroT: MO POay MeTajla TOKOMPOBOMSIIMX KWJI-
KabeJi ¢ aATFOMUHUEBBIMUA U MEHBIMU JKUJIAMH; TI0 POJIy MaTE€pUaIoB, KOTOPhIMU
M30JIUPYIOTCS TOKOBEIYIIUE KUJIBI — Kabenn ¢ OymMakHOH, C IJIaCTMAacCOBON U
PE3MHOBON M3OJISIIIUEH; MO POy 3allUThl M30JAIMUA KU Kabened OT BIUSHUS
BHEIIHEH cpenbl — Kabeld B METAUIMYSCKOM, IUIACTMACCOBOM W PE3MHOBOM
o0oyiouke; TO Crmoco0y 3amuThl  OT MEXaHWYECKUX TIOBPEXKIACHUN —
OpOHUPOBAHHBIC M HEOPOHUPOBAHHBIC; MO KOJUYECTBY KU — OJTHO-, IBYX-, TPEX-
Y YeTBIPEXKUJIbHBIE.
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a — IBYXJKUJIbHBIC Kabenu ¢ KpYTJIBbIMU U CCTMCHTHBIMU JKUJIAMU

Puc. 2.3. Ceuenust CHIIOBBIX KaOeJIeu:

6 — TPEXKUJIbHBIC KAOCIIH ¢ TOSICHON M30JISIIIUEH M OTASIHbHBIMH 000JI0OYKAMU;

8 — YETBIPEXKWIIbHBIE KaOelIn C HYJIEBOW KHUIIOW KPYTJIOW, CEKTOPHOM M TPEyroJIbHON (OPMBI;
1 — TokompoBoasIIas Kuia; 2 — HyJIeBas JKWUla; 3 — U30JAIUS KWIbI; 4 — 3KpaH Ha TOKOIPOBOSIIEH
KUIIE; 5 — MOACHAs M30ISIIUs; 6 — 3allOIHUTENb; 7 — DKpaH Ha W3OJIIHUA KWIBI;, 8§ — 000J0uKa; 9 —
Oponenokpos; 10 — HapyKHBII 3aIMUTHBIA TTOKPOB

48

Tpex>kuiibHbIE KaOeIM HMMEIOT TOJBKO OCHOBHBIE >KWIIBI (711 Tepeadyu
AIEKTPUUYECKON SHEPIrum), a YETHIPEXKUIBHBIE — TPU OCHOBHBIE U OJIHY HYJIEBYIO.
JIns xkaxxaod Mapku kKaOeseill yCTaHOBJIEHA OMNpeNeSieHHAs IKaida cedeHui [6].
HyneBas xuna, kak mpaBWIO, UMEET CEUYEHUE, YMEHBIIEHHOE IO CPABHEHHIO C
OCHOBHBIMU Xujiamu (1a0:1.2.9).
Tunopasmepsl cuioBbIX KaOeneil HampsbkeHueM a0 10 kB mpuBeneHsl B
tabnuie 2.10.

Tabmura 2.9

CoOTHOLIEHHE CeYeHHii, MM°, OCHOBHBIX H 323eMISIIOL{HX (HyJ1eBbIX) KM

CeueHne OCHOBHOM CeueHme 5KIIIbI 3aIITHOTO 3a3eMIICHHUSI, MM*, JUTsl Kabeneit
TOKOIIPOBOASALLEN C IUIACTMACCOBOU C PE3UHOBOM ¢ OyMaxcHOM
JKUJIBI, MM HU30JISIIUEN H30JISIIIEN MPONUTAHHON M30JISIIHUEH
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 —

Ipumeuanue. Y xabeneil ¢ pe3MHOBON W30NALMEH C aTOMUHUEBBHIMH OCHOBHBIMH
2 2
YKUJIAMHU CEUCHHEM 2,5 MM* CEUCHHE JKUJIBI 3aIIUTHOTO 3a3€MJICHHUS IOJDKHO OBITH 2,5 MM".



Tadmuma 2.10

Tunopasmepsnl CHII0BbIX Kaleseil HanpsizkeHueM 10 10 kB

Mapka

Yucio
KA

7
CedeHue xuj, MM , IpU HaINpsOKeHUH, kKB

0,66

1

3

6

10

1

2

3

4

5

8

7

Kabenu c 6ymascnou np

ONUMAHHOU U30SAYUEL

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

AAIlIB-B, AAII2alllB-B,
AABn-B, ACB-B, Cb-B, ACbi-B,
Cbn-B, Cba-B, ACbnn-B,
ACB21-B, ACbu-B, Cb21-B

10-500

10-500

ACBI-B, CE[-B

10-625

ACB21T-B, CB2iT-B, AATInT-B,
ACII-B, CII-B, ACII1-B, CITn-B,
ACII251-B, ACIT21-B, ACTInu-B,
CIlnu-B, ACIIT-B, CITT-B,
AATIn-B, CTI251-B

240-
625

ACII2aT-B, CT121T-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, Cbhn-B,
ACbn-B, Cbu-B, ACbna-B,
Cban-B, CbI'-B, ACB21-B,
Cb2n-B, ACBI'-B

6-120

ACII-B, CII-B, ACIL1-B, CITn-B,
ACIIT'-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, AAII2alllB-B,
AABbn-B, AAB21-B, ACB-B,
Cb-B, ACba-B, Cbu-U, AAT'-B,
ACbnu-B, Cbnmna-B, ACBI'-B,
CbI'-B, CB21-B, AAllIn-B,
ACB21-U, Cba-B, ACbs-B

6-120

6-120

16-120

AABB, AABBI'

10-240

16-240

AAIlIs-B, AABAT-B, ACBT-B,
CBI-B

185-240

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

25-150

25-150

16-120

ACIIT-B, CIIT-B, ACTI2T-B,
CI2nT-B

185-240

AAT, AAllIn, AAILIs, AAbnl,
AAIR2nllIB, AAba, AAB21, ACT,
CI', ACB, ACbx, 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, AAII2nllIs-B, AAbn-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, ACII-B, ACTInu-B, CITnu-B,
ACIIT-B, CIIT-B, ACIT21-B,
CIT2n1-B, ACIIn-B, CITu-B

16-120
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npojoskeHue taou. 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, LICha, LIACIIT,
LICII, ICIIT, HCIIa, HACI I,
LCIn, HACKn, HCKi, IIAABEI,
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, AITB6L1IB, é 450 | 6-240 6_; 0 - -
AllcBolllB, I1cb6I1Is, AITBBOIIIB
4 6-185 -

ABAIlIB, 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, AIlcBT, AIIsBI', ABBI' 2,5-3,5

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 tadm. 2.10

1 2 3 4 5 8 7
0,75-
KPIIT", KPIIT™-XJI 2u3l 70 — — — —
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, KINBI'-XJT 3 — — — 6-50 —
Kabenu ¢ pezunosoii uzonayueil
CPT 1 1-240 — 1,5-500 | 2,5-500 | 240400
2u3 |1-185 — — — —
Mapxa Uncno | CedeHue K1, MM°, IPU HANIPSDKEHUH, 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', HPI', 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 B 3 3
HPB, HPBI', BPTh, BPTEI', BPThu 185
ACPB, ACPBI', ABPb, ABPbH 2 4-240 — — — —
ABPBI', AHPb, AHPBI', ABPTB, 3 2,5 B B B B
ABPTBI', ABPThbu 240

Ipumeyanue. CranmapTHbIi 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 Briepenu o603naueHus Matepuan Xui — allOMUHHUM
He nmeet
— Marepuain xui1 — MeJib
CHUMBOJIA
Bnepenu o6o3Hauenus (st
Ka0eel ¢ ATFOMUHUEBBIMU o
A O0o0J104Ka — ATIOMUAHUN
SKAJIAMHU TIOCJIE CHUMBOJIA
MaTepuaa Kui)

C To xe 0O00J104Ka — CBUHEI]

O0o0J10uKa — cTaJIbHAL
CT To xe
ropupoBaHHas

B To xke O0601104Ka — MOTUBUHUIXJIOPH]T
O0os10uKka — HaupuT (HEroproyas

H To xke pur ( p
pe3uHa)

I1 To xe 0O00J104Ka — MOIUITHIEH
M3onamms »uim — TeriocTonkas

P B cepenune o603HaueHMS
pe3uHa
N3omsamng xun —

B To xke 1
TTOJTMBUHUIIXJIOPH]T

II To xke M3onamnms sxuil — HoJaIud>THIIEH
N3omsamug xun —

IIc To xke H o
CaM03aTyXaroIINi NOJUITUIIEH
N3omsanug xun —

118 To xke H .
BYJIKAHU3UPOBAHHBIN MMOJIMITUIICH

He nmeet To e M3onsaumst sxxun — OymakHas,
CUMBOJIa HOPMAaJIbHO TPOIUTAHHAS

B B koHI1e 0003HaueHUs uepes W3onsmus sxun — 6ymaxHas,
neduc OeIHEeHO-TIPONUTaHHAS

M3onsaums sxun — OymakHas,

I B nauane 0603HaueHUs MPOINUTAHHAS HECTEKAIOIIEN
Maccoi Ha OCHOBE IIepe3rHa
3aIuUTHEINA TOKPOB — OpOHS U3

b B koH11e 0003HaueHUS . . P p
CTaJILHOM JIEHTHI
3aIuTHBIA TOKPOB — OpPOHS U3

I1 B konI1e 0003HaueHnS IJIOCKOU CTaIbHON OIIMHKOBAaHHOU
MIPOBOJIOKH
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oKoH4Yauue tad. 2.11

Mecrto HanmucaHus
CumBon 3Hauenue
B 0003HaYEHUH MapKU

3aImuTHBINA TOKPOB — OPOHS U3

K To xe KpYIJION CTJIbHOW OLIMHKOBAHHOU
IIPOBOJIOKH

r To e VYKa3bIBaeT Ha OTCYTCTBHE
JDKYTOBOM OIJIETKH NOBEpX OpPOHU
XapakrepusyeT kabenu ¢

O ITepen cumBonom C OTJEJILHO OCBUHIIOBAHHBLIMU

JKUJIAMU
XapakrepusyeT kabenu ¢
OTJICIILHO YKPaHUPOBAHHBIMH

@) [lepen cumBosiom B SKIJIAMHU 10T
MOJIMBUHUJIXJIOPUTHON 000JI0UKOM
KaXKJOM KU

Vkas3pIBaeT Ha HAIWYHE IIUIAHTa U3

1B B koHI1ie 0003HaYeHHS MTOJINBUHUIXJIOPUAHOTO
IJIaCTHKATa
VYka3bIBaeT Ha HAJIMYKE [IJIAHTA U3
In B kxoH1Ee 0003HaueHUS
NOJINITUJIEHA

VYKa3pIBaeT Ha HAIMYNE YCUIICHHOU
HOJYIIKH 110/ OpOHIO,

[Tocne OykBBI, 0003HAYAOMIEH THIT .
HaKJIaAbIBACMOHU ITOBCPX

OpoHHu .

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

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 kon1e 0003HaueHus, mocie Tupe A ABYM
KOHTPOJIbHBIMU JKUJIAMU
T, TC To xe B Tponmyeckom uCnOJIHEHUH

O6nacTe NpPUMEHEHHUS CWIOBBIX KaOenel 3aBUCUT OT KOHCTPYKTHBHOTO
BBITIOJTHEHHUS DJIEKTPHUECKON CeTH, crocoba MPOKIAIKH Kadenel M BO3ICHCTBUS
Ha HUX arpecCUBHOM M B3pPBIBO- WM IOKAPOOMACHOM OKPYXAIOIIEHl Cpeibl.
Mapku kabOeneil, PEKOMEHIYyeMbIX JUIsi TPOKIAAKH B 3emiie (TpaHIIesx),
MpUBECHBI B Tabmuiie 2.12, a A1 MpOKJIaaKu B Bo3ayxe — B Tabsmiie 2.13. Mapku
kabenmelt B 3THX TaOJIMIIaX PACIONIOXKEHBI B YOBIBAIOIIEH MOCIEAOBATEIILHOCTH,
Ha4yrHAas ¢ HanOoJIee MPeaAOYTUTEIbHBIX.
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Tabmuna 2.12.

Mapku kadeJsiel, peKOMEeHyeMbIX ISl MPOKJIAAKHU B 3emMile (TPAHIIEs X)

C mracTMaccoBoM 1
C OyMaxxHOU TTPOMTUTAaHHON PE3UHOBOM
W30JIIIAeH HA30JISIHCH U
Kabenn 060710uKOii*
Obaacts MIPOKJIa/IBIBACTCS B mporecce B mporecce B nporecce
MIPUMEHCHUS
Ha Tpacce SKCIUTyaTalliy HE | JKCIUIyaTalldud | SKCIUTyaTalluu He
MoABEpraeTcs MoABEpraeTCs MoABEPraeTcs
PACTSATUBAIOIIUM | PACTATUBAIOIINM | PACTATUBAIOIINM
YCHIIHSIM YCHIIHSIM yZCI/IJ'II/IHM ,
be3 omyxnatormux| AALB, AAILm, 1 |ABBI™, AIIcBI™,
TOKOB AABn, ACB! AATL ACTIC | )\ 11pr2. ATTRI
B zemie ABBB, AIIBB,
(TpaHIesx) ¢ AllcBb, AIIIIb,
HHU3KOH } C HamnuueM 115, AALLIL, . AlIBlIb, AIIB6IIB,
KOPPO3UOHHOM | OJIyKTAIOLINX 1 AAIR2n, ACIIn | AllsbOIIB,
AAB2n, ACh
aKTUBHOCTBIO |TOKOB ABBOIlIB,
ABBOI1,
AllcBbo6IlIB
B zemine be3 Omyxnarommx AALIs, AAIl, 1
(pammesx) co | Tokos AAEiI, AAleJI, AAIIn, ACIIn AITAIlIm, AITAIIIB,
cpeet ACBE", ACbx . ABAIlIg, ATlcAllls,
KOPPOSHOHHO C HanuuneMm AAIlIn, AAIIIB", . ABPB, AHPE,
AKTHBHOCTLLO Oy ) AaroIux AAE2i1, AABB,1 AAI2a, ACIIt | ABAbBxa, AITAbn
TOKOB ACbn, ACB2n
AAIl, AAILIB®,
AAB2n,
e e S i, AT i, Aniat
BBLCOKOG AAB211LHH, AAlBB’ ABAIlIB, AlIcAllls,
A — ACBi, ACB2n ABPB, AHPB,
C HanmuuueMm AAIlIm, AABB, ABABn, AITAbn
aKTUBHOCTEIO i AAIT2nllB,
Oy K TAr0ITUX ACB2r, ACTI
TOKOB ACB2llIs*

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

2 KaGenn Ha HOMHHAIBHOE HarpsbkeHne 10 1 kB BKIIFOUnTenbHO.
3 [ToaTBepk1aeTcs ONbITOM SKCILTyaTallUu.
4 JIst mpokJIa ik Ha Tpaccax 0e3 OrpaHUueHUs pa3HOCTU YPOBHEH.

Ilpumeuanus. 1. Kabenu ¢ maacTMaccoBOM M30JSIIIUEH B alTFOMUHUEBON 000I0YKE HE CIIEAyeT
OPUMEHSATH JJIS IPOKJIAIKU Ha Tpaccax ¢ HaIM4YHeM OJyXIAIoUIMX TOKOB B TPYHTaX C BBICOKOM
KOPPO3UITHOM aKTUBHOCTBIO.

2. Kabenun AAILIB He cienyeT MPUMEHATh: Ha TPAccax C YMCIOM MOBOPOTOB OoJiee YeThIpex
noj yriom, npesblimaromuM 30° (wim Oosee IByX MOBOPOTOB B TpyOax); Ha MPSMOJIMHEHHBIX
y4acTKax, UMEIIIKX OoJjiee YeThlpex MepexofoB B TpyOax minHHON Oonee 20 M (mim Gosee
JBYX TlepexosoB B TpyOax jumHOM 40 M) u Oosiee yeThIpex MEpPEexXOJ0B uUepe3 OrHECTOWKHE
MEPErOPOJIKK MM aHAJIOTUYHbIE MPENITCTBUS (HApHUMep, CTeHbI 3[JaHHi) U3-3a 3HAYUTEIbHON
KECTKOCTH Kabelsi M1 HU3KOH MeXaHMYeCKOW MPOYHOCTH 3alIUTHOTO IIUIAHTA.
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Tabmuna 2.13

Mapku kadeJsiell, peKOMeHyeMbIX ISl MPOKJIAAKH B BO3yXe

C nponuTaHHOM OyMaKHOM
N30JIALHEH

C macTMaccoBOM U pe3MHOBOM
M30JsIMeNd 1 000JI0UKON

IIpHu OTCYTCTBUU

IIpHu OTCYTCTBUH

O6nacThb IIpH OITaCHOCTH IIpH OIMMaCHOCTHU
OIIaCHOCTH OIIaCHOCTH
MMPUMCHCHUSA MEXAaHNYCCKHUX MECXaHUYCCKUX
MEXaHUYCCKUX o MCXaHHUYCCKHUX .
o IMOBPEKACHNU B o IMMOBPCIKACHUHU B
IOBPCIKACHNU B MOBPCIKACHNU B
OKCILTyaTauuun SKCILTyaTauuu
OKCILTyaTallun QKCILTyaTallun
1 2 3 4 5

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

waxmax, Kojalekmopax, np0u3eodcmeeHHblx NOMEWeHUAX u ()p N

CyXHX AAT, AAlllB AAbal’
CBIPBIX,
YaCTHIHO ABBBI',
OTaILUIMBAEMBIX ABPEBI,
IIPY HAJTM4UU AAIllB AABbal’ ABBO6I1IB,
Ccpelibl C HU3KOU ABAIllB,
KOPPO3HOHHOM ABBI, ABPF,2 AllscBoIlIB,
aKTUBHOCTBIO AHPZI"I%E? BIY, AllcBBI,
! AllschbI',
CBIPBIX, AllecBI, ATIBBI®
YaCTHIHO AABT, AIlcBI' AHP]SF,2
S— AAB2allls, AL,
1| AABT, AIIAILB,
cpespI o AAIIs, ACIIIB ACBiI'., ATTBGI1IB
cpeaHen 1 ACB2iI™,
BBICOKOM } ACE2 1118
KOPPO3MOHHOU
aKTHUBHOCTBIO
ABBBI',
boKmana B ABBI', ABPT, 231?6]5]_?_[1;
H(I))>1<a OgHaCHBIX AAT, AAllIB AABEL, AABIT, AlIcBI, AllBcBbI ’
p ’ ACBal* | AllecBT, AHPT, ’
30HaX 1 ABPBT’,
ACPI' ACPETY
AllcbollIB
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OoKoH4YaHue Tadi. 2.13

1 2 3 4 5
Hpomadka 60 63Pbl6OONACHbIX 30HAX KIACCO6.
3 3 BB, BB611IE,
B-1, B-la CBI, CBlIlIB - ]?{]?,Frg’ ](3:11)3?3’ BBBGI, BBET,
’ HPBI, CPBI*
AABal', ACBI', ABBI, ABPT, ABBB,
B-Ir, B-II AAII - ALIPT ABBOGIIIB,
B ABBB6T
. ABBBT,
AAT, ACT, 1 | ABBT, ABPT, ABPBI,
B-I6, B-Ila ACIIIE?, AAILs | AAP ACBT ) o A cpri AHPET,
ACPBI?
Ilpoknaoka na scmaxaoax:
ABBBT,
ABBBGT,

] AABAl, AABET, ABPBI,
TEXHOTIOTH AAIIIB AAB2illIz, . AHPET,
Heckux ACBEaT! ATIIcBET,

AllscbI',
ABAIIIB
CIICIMAJIBHEBIX AAIL, AA4BHF’ ABBI', ABPI', ABBBI,
KaOeJIbHBIX AABBI, B AHPT', AIlcBT" ABBBOI,
ACBar* ’ ABPBI', AHPBI
AIIBBT, AIIBT, ABAIIIB,
AllscBI, AllcBBI,
10 MOCTaM AAIllB AAbal’ ABAILIB, AITeBET.,
ATIAIB ATIBBT
Hporaia B CT, ACT ABBT, ATIcBT, ATIsBT, AIIBI
OJI0Kax

! [Ipumenenue kabesneil B CBUHIIOBOM 000JIOUKE JOHKHO OBITh B KaXKJI0M KOHKPETHOM Cliydae
TEXHUYECKH 00OCHOBAHHO B MMPOEKTHOM JJOKYMEHTAIUH.

2 ]It O/IMHOYHBIX KaOEbHBIX JIHHUH, TPOK/IAIBIBAEMBIX B TOMEIICHHSX.

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

[TprMeHsIOTCS TPU HATMYMKM XUMUYECKU aKTUBHOM CpPEIbl.

> KaGens mapkn ACB2nllIB MOXeT GBITh HCIONB30BAH B MCKIIOUHTENIBHO PEIKHX CIydasnx C
0CcOOBIM 0O0OCHOBaHUEM.

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 y4acTKax Tpacc ¢ YUCIOM MOBOPOTOB Ha CTPOUTENHHOMN IMHE Kabens Gosee
Tpex noAa yriaoM 90° B kaOeIbHBIX COOPYKEHUSAX MPOMBIIUICHHBIX MPEINPUATHI U3-3a YCUIIHI
TSKEHUS, IPEBBILIAIOLINX HOPMUPYEMBIE.
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B 49eTBIpEXMpOBOMHBIX CETSIX MPUMEHSIOT YETHIPEXKUIbHBIE KaOCIH.
[Tpokianka HyJIEBBIX KHUJI OTAEIBHO OT (ha3HBIX HE JIOMyCKAETCs.

B cerax tpexdasHoil cHUCTEMBbI JOINMYCKAeTCS MPUMEHSATHh OJIHOXKHUJIbHBIE
Kabey, eciii ATO MPUBOJMUT K 3HAYUTEIIBHOM SKOHOMHUHU MEIU WU aTIOMHHUS 10
CPaBHCHHMIO C TPEX’KWJIbHBIMH WJIM TIPH HEBO3MOKHOCTH MPUMEHEHUs] KaOess
HEOOXOUMON CTPOUTEIHLHOM JJINHBI.

2.4. KomnnekmHbie WUHONpoe8oohkl

[IIMHOMPOBOIOM HA3BIBAETCS KECTKUI TOKOIPOBOJA HA HANPSHKEHUE [0
1000 B 3aBojickOro M3roTOBJICHUS, TIOCTABISIEMbIA KOMIUIEKTHBIMU ceKIusiMHu. [1o
Ha3HAYEHUIO IIUHOMPOBOBI JENIATCS Ha MAruCTpalibHbIe, PACCUMTAHHBIE Ha
OOJNBIION TOK, C MajbiM KOJMYECTBOM OTBETBJIICHHH, M paclpeIeIuTeIbHbIC,
BBITIOJTHEHHbIE HAa MEHBIIUE TOKHM M OOJIbIIOE KOJIMYECTBO MPUCOCTUHECHUH, a
TaK)K€ Ha OCBETUTEJIbHbIE U TpoJuleiiHble. KOHCTpYyKIMHM IIMHOMPOBOJIOB
Pa3JIMYHBIX TUIIOB IIPUBEICHBI HA puc.2.4.

MaructpanbHble IIMHOMPOBOJABI MPEIHA3HAYEHBI JJIS  MarucCTPaJIbHBIX
YETBIPEXITPOBOJHBIX JJIEKTPUUYECKUX CETEHd B CHUCTEME C TIIYX03a3€MJICHHOU
HEUTpanbplo, CIyXKaT Jid NUTaHUS PACHPEACIIUTENbHBIX [IUHOIMPOBOAOB U
MYHKTOB, OTJEIbHBIX KPYMHBIX AJIEKTPONPUEMHUKOB. VX TEXHUYECKHUE JaHHbIC
MpuBeIcHBI B Tabymie 2.14.

Pacnpenenurensubie muHonpoBoasl [IIPA (c amtoMUHHEBBIMH IIMHAMU) U
[IIPM (c MeaHbIMHM IIMHAMH) TpEIHA3HAYEHbI IS Mepefadyd U pacupeereHUs
anekTposHeprun HanpsokenueM 380/220 B pu BO3MOXHOCTH HEMOCPEICTBEHHOTO
MPUCOEAUHEHUSI K HUM JJICKTPONPUEMHUKOB B CHCTEMax C IIYX03a3€MJICHHOM
HelTpanblo. Texuuueckue nanHbie MUHONPOoBOAOB IIIPA u IIIPM nanbl B Tabnuiie
2.15.

KommiekTHbple MaructpaibHble U paclpeeTUTeIbHbIE TUHOMPOBOIBI
MPUMEHSIIOTCS TOJIBKO JIJIi BHYTPEHHEU 3JIeKTpornpoBoaku. [Ipu HeoObXxomumMocTu
BBIXOJIa IIMHOMPOBOA 3a MpeAeibl MOMEIIEHUsI, a TaKKe Ha CJIOKHBIX Tpaccax, B
MeCTax MepeceyeHus: C MHKEHEPHBIMHU COOPYKEHHUSIMU YI00HEe 3aMEHSITh CEKIIUU
MarucTpajbHOTO IMHOMPOBOA KabeIbHBIMU BeTaBKkaMu Mapku ABB Ha Oosnbiive
Tokd. TexHUYecKue TaHHBbIE OJHOKUIBHBIX Kabenel mapku ABB mpusenensl B
tabnuie 2.16.
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Puc. 2.4. KoHCcTpyKuu MMHONIPOBOOB
pPAa3JMYHBIX CEPUN U UX DJIIEMEHTHI:
a — maructpanbhbiii HIMA; 6 — pacnipeaenutensubiii [IIPA; B — ocBeTUTENbHBIM
IOC; r — tpomneiinbnii IIITM; 1 — BBogHAs KOpoOKa; € — OCBETHTEIbHAs
KOpOOKa C aBTOMAaTHYECKUM BBIKIIIOUATEIIEM;
1 — kpbIiKa; 2 — CTSKHBIE OONTHI; 3 — AMIOMUHUEBBIE YTOIKHU; 4 — H30JISATOPHI,
5 — muHBL, 6 — IpMO; 7 — aBTOMATUYECKUAN BBIKJIFOYATEIb
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Tabmuma 2.14
Texnnueckue J1aHHbIE MATHCTPAJIbHBIX
IMHONPOBOI0B NMEPEMEHHOT0 TOKA

Tun muHONpoOBOIA
ITokazarenu
IMA-73 13M-16 [IIMA-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 ceyeHue HyJlIeBbIX
ITPOBOJHUKOB, MM
Ilpumeuanusn. 1. IllunompoBon 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 MIMHOMPOBOJLI MPEIHA3HAYEHbI [ TUTaHUS MOABEMHO-
TPAHCIOPTHBIX ~ MEXaHU3MOB M TEPEHOCHBIX  AJIEKTPUPUIIUPOBAHHBIX
MHCTPYMEHTOB. M3roTaBiuBarOTCs ¢ MEIHBIMU IIMHAMU (HA HOMHUHAJIbHBINA TOK
100, 200 u 400 A) u ¢ MMHAMH W3 AJTIOMUHHUEBOTO CIJIaBa (HA HOMHUHAJIBHBIA TOK
100, 250 1 400 A).

OcBeTuTenbHbIE MUHOMPOBOBI MIPEHA3ZHAYEHBI JJIs1 MUTAHUS CBETUJILHUKOB
1 3JEKTPONPUEMHHUKOB MaJION MOITHOCTH. X HOMUHanbHBIN TOK 25, 63 1 100 A.

OCHOBHBIE  TEXHWYECKHE JIaHHbIE TPOJUIEWHBIX U  OCBETUTEIBHBIX
LHIMHOIIPOBOJIOB MPUBEIEHHI B [2].
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Tabmuma 2.15

TexHu4yecKHe JaHHbIE pacnpeacauTeJIbHbIX
IIAHOIIPOBOA0OB ITIEPEMEHHOI'0 TOKA

Tun muHONpoBOIA

IToka3zarenu
1IPA-73 [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 G933y, | a5 5| G605 | 80x5 | 36x112| 35x5 | 50x5 | 80x5

Ilpumeuanue. Hunonposon [IIPA-73 3amenen Ha [1IPA-4 na nanpsixkenne 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
HapyxHbr1ii qraMeTp, MM 55 63 66 68

prweltaﬁue. MakcuManbHas JIUTEILHO A0IyCTHUMaAsn pa60qa;1 TEMIICPATypa KUJIbI

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

3.1.

AnumenbHo donycmumbie

Heu3o/1upoeaHHbIe NpPo8oda U WUHbI

JIMUTENBHO NOMYCTUMbIE TOKOBBIE HATPY3KU HAa HEU3OJIMPOBAHHBIE IPOBOJIA U
IIUHBI TIpuBeeHbl B Tabnaunax 3.1-3.4. OHM TPUHATHI UCXOAS U3 JOMYCTUMOU
TeMnepaTypsl ux Harpesa 10 70° C npu Temneparype okpyxaroueit cpeast 25° C.
[Ipu pacnosioKeHuu MKH OPSIMOYTOJBHOTO CEYEHHsI IMPHUHOK 10 60 MM mamms
TOKOBBIC HArpy3Kd, yKa3aHHble B Tabmumax 3.2, 3.3 u 3.4, HeoOXOoauMmo
YMEHBIINUTH Ha 5 %, a muH mupuHoit 6osee 60 MM — Ha 8 %.

mokKoeblie

Hazpy3Ku Ha

Tabmura 3.1
I[J'II/ITC.]II)HO JOII CTUMBIH TOK AJId HEU30JIUPOBAHHBIX IPOBOI0B
R ConpotuBieHune
Hapyxnslit n IIOCTOSSHHOMY
[ § Tox |, A, 11t MPOBOAOB MapOK roky npH 20° C,
Ny, E ro, OM/KkM
= = AC, ACKC, M Amu M Amn
S 5 Né ACK, ACKII AKII AKII
5 = | s AC,
S |AuM| AC | T | 5 E M | ACK,
% % g1 59 BHe BHYTPH ACKII
2 S| £ & | nomemenuii | nomemeHui
O 2 2
1 2 3 4 5 6 7 8 9 10 11 12
10 3,5 44 | 10/1,8| 84 53 95 — 60 — 1,79 3,16
16 51 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 | 139 | 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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OoKoH4YaHwue Taoi. 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
[upuna TosmuHa Tox, A [upuna 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 TOKOBas Harpyska rnpu paboTe Ha IEpEMEHHOM, a B
3HaMEHATEJEe — Ha IOCTOSTHHOM TOKE.

Ta0muna 3.3

TokoBasi Harpy3Ka Ha MeJHbI€e IMHBI IPSIMOYTO0JBLHOT0 CEYCeHUsI TPH
Pa3JIMYHOM YHCJIE N0JIOC HA MOJI0C WiIH 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 Harpys3ka mnpu padbore 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 HArpy3ka Ipu paboTe Ha MePEeMEHHOM
TOKE, B 3HAMEHATEJIE — HA [IOCTOSIHHOM.



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). JlomycTUMBbIE JJIUTENbHBIE 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 0AHOBPEMEHHO HarpyXEHHBIX MPOBOAAX O0Jee 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 mma 7-9 u 0.60 mna 10-12 mpoBomoB. [yis 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 BO3JyX€, a MpPU MPOKIAJAKE B KOpoOax — Kak JJs OJMHOYHBIX
IPOBOJIOB M KaOelsel, MPOJOKEHHBIX OTKPBITO, C NMPUMEHEHHEM CHHKAIOIINX
K03(PUIIMEHTOB.

Ta6muma 3.5
ToxoBast HAarpy3Ka Ha NPOBOJAA U IIHYPbI
¢ pe3uHoBoi u I1BX u3onsiumeit
Tok, A
[Tponoxenn
P [Iponoxenusie B TpyoOE
bI€ OTKPBITO
= C MeIHBIMU KUIIAMU C aJFOMUHUEBBIMU JKUJIAMU
=
Sols & | =z =g = = = =z = =z = =
4 i i 7 n 3 n 2 0
WOl ZZ B2 B E|2E|c3|o3| E|_|aE|a%st
=E|ZE|g5|s5| 58| E&8|E8|g8|=28|58|E&5|E &
O = S = = e = HS H = = N R o HS H S = N
=R gR|NEFElsB 0% 0EIREIFE 8% 0%|0 XK
CTIET| &l g|7eTsT3 g El7ET:T
=4 =4 =4 & a, =4 =4 =4 0 <Y
@) o o o = = o o ©) = I

05| 11 | - | - | — | [ 1T -1 T -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 T1adi. 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
H30JI5IIIHeH B MEeTAJINYECKNX 000104KAaX U Ka0eJn ¢ 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 JIBYyXKUJIbHBIE TpexKunbpHbIE
B Bo3ayxe B Bo3ayxe B 3emue B Bo3ayxe B 3emne
15 23 19 33 19 27
2,5 30 27 44 25 38
4 41 38 55 35 49
6 50 50 70 42 60
10 80 70 105 55 90
16 100 90 135 75 115
25 140 115 175 95 150
35 170 140 210 120 180
50 215 175 265 145 225
70 270 215 320 180 275
95 325 260 385 220 330
120 385 300 445 260 385
150 440 350 505 305 435
185 510 405 570 350 500
240 605 — — - -
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Tabmuma 3.7
TokoBasi Harpy3ka Ha Ka0eJM ¢ AJIOMUHUEBbIMHU KUJIAMH € PE3MHOBOM
WIH IUIACTMACCOBOM M30JsiliMe B CBUMHIOBOI, [IBX 1 pe3nHoBoi 000/104Ke,
OpOHHUPOBAHHbIE U HEOPOHUPOBAHHBIE

Tok, A
MSI’V}Z OIHOXKUIIEHBIC JIBYXKUJIbHBIE TpexxunpHbIE
B Bo3nyxe B Bo3nyxe B 3emine B Bo3nyxe 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 donycmumbie 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 6osee 80 °C, Ha HanpsixeHnue 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
MPUHSATHL U3 pacueTa MPOKJIaJKU OJHOro Kabens 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
MPOJIOKEHHBIX Kabenen u temneparype 25 °C.
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Tab6muma 3.8
ToxkoBasi HAarpy3Ka Ha CHJIOBbIe Kadeu
¢ OyMaKHOM MPONMUTAHHON U30JIA[UEel B CBUHIIOBOM
WIH AJIIOMHHHEBOH 000/104YKe, NPOKJIAAbIBA¢MbIE B 3eMJIe

Tok, A
MCI[HBIG JKUJIbI AHIOMI/IHI/ICBBIC JKUJIbI

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

J10 J10 HOB?’ 6 kB |10 kB| mo 0 J10 3HOB 6 kB |10 kB| 1o
1kB| 1kB| © 1kB| 1kB| 1xkB| " 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 KUTIbI AJIFOMUHUEBBIE JKHUIIBI
S, 1 2 3 KUIIBI 4 1 2 3 JKUJIIBI 4
MM2 JKUJa | JKUJIbI 3 JKUJIBI| X KHJIA | 2JKUJIBI JKHNJIbI
i (o) hi(o) HOB 6 kB |10 kB| 1mo bi (o) hi (o) 3EOB 6xB |10 kB| 1o
1xB| 1xkB| © 1xB| 1xB| 1xkB|° " 1 xB
1 2 3 4 5 6 7 8 9 10 11 12 13
6 — 55 45 — - - — 42 35 - - —
10 95 75 60 55 — 60 75 55 46 42 — 45

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

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

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

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

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

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




OKOHYaHwue Taodi. 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

Ta6nuua 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 kB 35 kB
10 85 - - 65 — -
16 120 - - 90 - -
25 145 105/110 - 110 80/85 -
35 170 125/135 - 130 95/105 -
50 215 155/165 - 165 120/130 -
70 260 185/205 - 200 140/160 -
95 305 220/255 - 235 170/195 -
120 330 245/290 240/265 255 190/225 185/205
150 360 270/330 265/300 275 210/255 205/230
185 385 290/360 285/335 295 225/275 220/255
240 435 320/395 315/380 335 245/305 245/290
300 460 350/425 340/420 355 270/330 260/330
400 485 370/450 - 375 285/350 -
500 505 - - 390 - -
625 525 - - 405 - -
800 550 - - 425 - -

Ilpumeuanue. B uucnutene yka3aHbl TOKU JJIS KaOened, pacroiloKEHHBIX B OJHOU
IUIOCKOCTH C paccTossHueM B cBery 35-125 MM, B 3HameHarene — Juig KaOenew,

PACIIOJIOKCHHBIX BIINIOTHYIO TPEYT'OJIbHUKOM.
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Tabmuna 3.11

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

Tok, A
S,
v MeHEbIe KUIIBI AJTIOMUHUEBBIE JKUIEI
B 3emuite B Bozne B Bo3nyxe B 3emuite B Boze B Bo3nnyxe

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(PUIMEHT A1 yKa3aHHBIX B Ta0aumax 3.8-3.11 momycTUMBIX TOKOB HArpy3KH,

noJib3ysich Tabmuuei 3.12.

Tabmuua 3.12

HOHpaBO‘IH])Ie K03(l)(l)l/ll_ll/leHTbl Ha 10IMYyCTUMBIC IVINTECJIBbHBIC TOKHA
AJIAA Kaﬁeﬂeﬁ, IPOJIOKEHHBIX B 3€MJIC, B 3ABUCUMOCTH OT yA€JIbHOI'O
COIPOTUBJICHUA 3CMJIH

VYV aenpHOE TEMI0BOE

[TompaBOYHBII
XapaKkTeprucTUKa 3eMITU COIIPOTHBIICHUE
K03 ppunreHT
3emiu, Om-rpan/Br
Ilecox ¢ BaakHoCcTBIO Oojiee 9 %, mecuyaHo- 80 105
TIIMHUACTAsI ITI0YBA C BIAXKHOCTERIO Ooitee 1 % '
HopmanbsHble 1moYBa U MeCOK ¢ BIaXKHOCTBIO 7—9%, 120 1
[IECYaHO-TIMHHUCTAs [T0YBa C BIAXKHOCTEIO 12-14%
Ilecox ¢ BmaxxHOCTBRIO 7 %, NECYaHO-TIMHHUCTAS
0 200 0,87
[I0YBA C BIIAXKHOCTHIO 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 BEHTWJISAINU, CIEAYET
BBIOMpATh Kak [JI TeX JKe KabOened, NpOKIaablBa€MbIX B BO3AYyXE, a MpHU
CMEIIaHHOM XapaKTepe MPOKIAJIKN — KaK I YJacTKa ¢ HAaMXYAIIAMH TETUIOBBIMU
YCIIOBHSIMH, €CJIH JiTMHA Kabens 6omipiie 10 M. B Takux ciaydyasx peKoOMeHIyeTcs
MIPUMEHSTh BCTABKU OTPE3KOB KabOesi OOJBIIETO CEUCHHUS.

[Ipu npokiagke HECKOJIbKUX Kabenel B 3emiie (B TOM YHCIIC U TTPH MPOKIIATIKE
B Tpy0ax) IIUTENHHO JOMYyCTUMBIE HATPY3KH HEOOXOAMMO YMEHbBIIIATh, IPUMEHSIS
kod(ddurmenTrl, npuBeaeHHbIe B Tabmuie 3.13, 6e3 yuera pe3epBHBIX KaOelei.
[Ipoknanka HECKOJBKUX KaOeyel B 3emiie TIPU PACCTOSHUU MEXIy HUMHU MEHEe

100 MM HE pekoMeHIyeTCs.
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Tabmuma 3.13
IHonpaBouHbie KO3PPUUMEHTHI HA KOJUYECTBO padoTawinmnx kadeseu,
JIeKAIIMX PSAAOM B 3emJie (B TpyOax uiam 6e3 Tpyo)

Paccrosinue mexay Koaddunuent npu konuyecrse 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 JOMYCTUMBIX MEPErpy30K: Meperpyska 3a C4eT HeIOrpy3KH KaOeIbHOM TUHUU
B HOPMAaJbHOM pPEXUME U IEperpy3ka Ha BpEMs JHMKBUAAIMU MOBPEKICHUU.
Jomyctumasi mieperpy3ka KaOeNIbHBIX JIMHUW 3aBUCUT OT 3HAYECHUS U
JUTUTEILHOCTH MaKCUMyMa Harpy3ky JIMHUU B HOPMaJbHOM PEXHUME U OT crioco0a
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 % HoMuHambHOW. YKa3aHHasd
neperpyska J0MyCcKaeTcs Ha BpeMsi MAKCUMYMOB HArpy3Ku MPOJ0JKUTEIIBHOCTHIO
He OoJjiee 6 4acoB B CYTKH B TE€UEHHE 5 CYTOK, €CIM Harpy3ka B OCTaJbHBIC
NnepuoAbl 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 MPONUTAHHON U30JI el

JlommycTmasi meperpyska o OTHOLIEHHIO K
Ko (1) (bHHHeHT HOMHMHAJILHOU P AJIATCIIBHOCTH MaK(iI/IMy\l’VIa

. . TI0CJICaBaPHIHBIH

[IPEABAPUTEIILHON Bun npoknaaku HOPMAaJIbHBIA PEKUM PEKIM
3arpy3Ku
B T€UYEHUE, U

1 2 3 1 3 6
B 3emiie 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 3emie 1,20 | 1,15 | 1,10 | 1,35 | 1,25 | 1,20
0,8 B BO31myxe 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
OKpyXxarouieli cpeobl

HpI/I OIMpCACICHUN JIUTCIBbHBIX TOKOB JJIA Ka6enel71, IMpOBOJOB W IIHH,
MPOJIOKEHHBIX B CpEJlie, TEMIIeparypa KOTOPOW OTIWYAETCS OT NPUBEACHHOW B
pasznenax 3.1-3.3, mpUMEHSIOT TOINpaBOYHbIE KO3(DPHUIMEHTHI, yKa3aHHBIC B
tabnuie 3.15.

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

VYcenosnass| 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 |1,141,07f 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,. perjiamMeHTupoBaHa [7] Ha OCHOBE
TEXHUKO-?KOHOMUYECKUX PACUETOB C yU€TOM CTOMMOCTH MOTEPH AIEKTPOIHEPTUH,
KalUTaJbHBIX BJIOKEHUI B CTPOUTEIBHYIO YacTh JIMHUN, KOHOMHUHU LIBETHBIX
MetaiioB. HopMupoBanHoe 3HaueHue J,, ISl 3alaHHBIX YCJIOBUN MPUBEACHO B
tabnwue 3.16.
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IKOHOMHYECKAs IJIOTHOCTh TOKA

Tabmuma 3.16

Y
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 TIOJIMBUHWIXJIOPHTHOM M30JISAIIUEH C KUITAMH:
MEIHBIMA 3,0 25 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 dJIEKTPUUECKON IHEPTrUu Tpex(a3zHOro
ToKa yactoTton 50 I'm.

[Io uywmcny TtpanchopmatopoB KTII Moryr OBITH OJHO-, JABYX- U
TpexTpaHcHOpMATOPHBIMHU, a 110 POJY YCTAHOBKHU:

— BHYTPEHHEW YCTAaHOBKH C MACIIIHBIMH, CyXHUMH WJIM 3aMI0JTHEHHBIMUA HETOPIOYEH
KHUJIKOCTBIO TpaHCPOpMaTOpamu;

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

— CMEIIAHHOW YCTAHOBKH C PACHOJIOKEHHEM PaCHpPEAECIUTENBHOTO YCTPOMCTBA
(PY) Beicmiero HampsbkeHus U TpaHchopmaTopa cHapyxu, a PY Huzmiero
HaIPSHKEHHS] BHYTPU TOMELIEHUS.

Jnst nexoBbix TpaHchopmaTopHbIX moacTaHImil ucnonab3yroTes KTII
BHYTPEHHEN W Hapy>KHOW ycTaHOBKM MomHOCThIO 160...2500 kBA. KTII stoi
TPyl COCTOAT U3 mKadoB BBoAA Ha HampsbkeHue 6/10 kB u PY nanpspkeHuem
1o 1000 B. B HuX npuMeHSIOTCS TpaHC(POPMATOPHI CIENUATBHOTO UCIIOJHEHHUS C
OOKOBBIMHU BBIBOJAMHU. Ha  puc. 4.1 MPEACTAaBJICHA  KOMIUIEKTHAs
IByXTpaHc(hopmaTopHass MOACTaHIMS MomHOCThI0 630...1000 xBA nns
BHYTPEHHEl yCTAHOBKM C OJHOPAJIHBIM PACHOJIOKEHHUEM 000PYIOBaHUS.
ABTOMAaTUYECKUE BBIKJIIOYATENIN BBIJBWKHOTO HCIOJHEHUS CIIYXKaT 3aIUTHO-
KOMMYTAIIMOHHOU armaparypou. Kaxapiii aBTomMaT 3aKpbIT ABEPBIO, YIIPABICHUE
MIPOU3BOAUTCS PYKOSITKAMH U KIIFOUaMH, PACTIONOKEHHBIMU Ha JBEpPsX IKados, a
Ui JACTAaHUMOHHOTO YIPABJIEHUS KOHUBI IIPOBOJOB IIOJABEACHBI K PEUKE C
3aKUMaMHU.

TexHnueckue NaHHbIE MOACTAHLMN BHYTPEHHEHW YCTAHOBKH IPUBEICHBI B
tabnwuiie 4.1, a Hapy>KHOM YCTaHOBKH — B Ta0nuie 4.2.
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Tabomnuma 4.1

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

MomHoCTh Tun KommiekTyromee 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 TM-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 | o FS
KTIT 1000 1000 TM3100010 | BB2,BB3 | <o FHS
KH-5, KH-6,
2KTII 1000 2x1000 TC3-100010 | BB2,BB3 | n' >
ITHB-1M,
KTIIM 1000 1000 TC3-1000/10 1IBB-3 HIHL 1M
ITHB-1M,
2KTIIM 1000 2x1000 TC3-1000/10 1IIBB-3 HIHIL 1M
KTIIM 1600 1600 TC3-1600/10 [[BB-3 IHC-1M
2KTIIM 1600 2x1600 TC3-1600/10 [IBB-3 LIHB-2M,
8 IIHC-2M
IITH-2M,
KTITY 630 630 TM3-630/10 BB-2 14N
2KTITY 630 2x630 TH3-630/10 IBB-3 | IIH-5; IlIH-8
KTITY 1000 1000 TM3-1000/10 [[1BB-3 1[TH-10
2KTITY 1000 2x1000 TH3-1000/10 1I1BB-3 1TH-10
KTITY 1600 1600 TM3-1600/10 [[BB-3 [TH-9
2KTITY 1600 2x1600 TH3-1600/10 1I1BB-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 TIIyXOit IHC-2M




okoHuaHwue 1aoi. 4.1

MoumrHocTh Tom Komiuiekryrolee 060pya0BaHne

Tun TpaHC(I}iC};anTOPa, rpaicqopmatopa|  Ilkadsr BH S
KTITM 1600/10 1600 T%%o%& BI;IJ;;()P;IHH LI}llII{{]IB;?\I\/f[
2KTIIM 1600/10 2x1600 T%%O%3‘ BI;IJ;;()P;IHH %%22211\\44
KTrl%fo?j 00- 2500 TH3-2500/10 LIIBB-3 ik
QKng,“g,gg 00- 2x2500 TH3-2500/10 I1IBB-3 ﬁ%%éi

Ipumeuanus. 1. brok BICOKOBOJBTHOTO BBOJA BBINONHSAETCS Tpex Tunos: BB-1 — ¢
TIIyXUM IIpHcoeInHeHneM Kabens; BB-2 — ¢ npucoenuHennem kabesst yepes pa3beJUHUTEINb;
BB-3 — ¢ npucoenuHeHneM kabens yepe3 pa3beJUHUTENb U NpeoXpaHuTens. 2. bykBel M n
Y B o6o3nauenun tunoB KTII cooTBeTcTBeHHO 0003HAYaIOT: MOJU(PHUIMPOBAHHAS U

yHUDHUIIPOBAHHASI.

Tabmuua 4.2

TexHuvYecKue XapaKTePUCTUKH KOMIUIEKTHBIX TPAaHCHOPMATOPHBIX
noAcTaHuuii Hapy:;kHoi yctanoBkU Tuna KTIIH-72M nanpsixkenuem 6/10 kB

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

MontHocTh
TpancopmaTopa, kKB-A 160 250 400
PazbenunuTens BP3-10-400 BP3-10-400 BP3-10-400
[TpuBox I1P-10 I1P-10 [1P-10
Brog KabenbHbIit Kabenbublit KabenbHbIit

Ipumeuanue. KTIIH nocrapnstorcs 6€3 CHIIOBBIX TpaHC(HOPMATOPOB.

4.2. KomMmnnekmHble  pacnpedesiumesibHble ycmpolicmea

Hanpsi»keHuem 0o 1000 B

KommuiekTHble pacnpenenuTenbHble ycTpoiicTBa HanpsbkeHuem 10 1000 B
IIPEIHA3HAYEHBI U1 IPUEMa U PACHpENeSeHUs] 3JIEKTPOIHEPIuH, YIPABICHUS U
3aIUTHI 3JIEKTPOYCTAHOBOK OT MEPETPY30K U KOPOTKUX 3aMblkaHUil. OHU COCTOST
U3 TIOJTHOCTHIO MJIM YAaCTHYHO 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 tabnune 4.3 npuBeeHbl TapaMeTpbl HEKOTOPBIX THUIIOB
pacripenenuTeabHbix mkados [1IP11.

Tabnuua 4.3
IIkadsl pacupeneaunrtenbubie cepuu P11
Arnapatei BRO/Ia Yucno TpexdaszHbIX rpymnn U
Tun mxaba Tun 1 HOMUHANIBHEIC TOKU, A Hpezgl)\gl:;ii{i;; T()(;I;I/(I;H I:I,HHX

PYOMIIBHUK peIoXpaHUuTEIIb JIUHUHA
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 JIOMOJHUTEIBHO 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 mkados co creneHbio 3auurhl 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 OoT 3 10 30 JMHEWHBIX OJHOIOJIIOCHBIX AaBTOMATUYECKHUX
BbIKItOYaTened u or 1 mo 12 — TpexmomocHeix. 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
IIynkTel pacupenenureabnbie cepun ITP11
TunoncononHeHne IMyHKTa Komn-Bo
7 . Tun o
HomunansHbIN JIMHEWHBIX
BBOJHOTO

HasecHoe Hamonbroe | YTomieHnHoe | TOK myHKTa, A TPEXIIOIIOCHBIX

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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OKOHYauwue tadi. 4.4

1 2 | 3 | 4 | 5 | 6
Ilynxmeot ¢ aunetinvimu svikarouamensmu 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
[1P11-3121 | TIP11-7121 — 567 — 8
A3730 nmm

[MP11-3122 | I1P11-7122 — 567 A3740 8

— [1P11-7123 — 567 — 12

A3730 nmmn
— [1P11-7124 - 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 OJHOIOJIOCHBIMH BBIKIIOYATENSIMA W KOMOMHAIMEH OJIHO- U
TPEXTOIIOCHBIX CM. B [9].

Ilynkmol  pacnpedenumenvHule cepuu 1IP24 YKOMILUICKTOBAHBI
aBTOMAaTHYEeCKUMH BbIKItouaTesnsiMu cepud A3700. B 3aBUCUMOCTH OT CXEMBbI B
mkadax ycranaBnuBaetcs 4, 6, 8§ unu 12 nuHelHbIX aBTOMaTOB. B Tabmwuie 4.5
MPUBEJICHBI MapaMeTPbl U KOMIUIEKTAIIUSI HEKOTOPBIX THUIIOB pAaCIpEeASIUTEIIbHBIX
nyHKTOB [1P24.
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Tabmura 4.5

IIynkTel pacupenenureabnble cepun I1P24 Tpexno1r0CHOro HCNOJIHEHUSA

PacnpenenutenbHbIil TyHKT

BcTpauBaemblil BBIKIIFOYATETb

mectoe o JIvHeHBIN (KOTMYECTBO
N —. HanonbsHoe ucnojiHeHHE < Boanoi BbCIOATeCH THITOB)
o

Crioco6 MOHTa)ka BHEIIHUX [TPOBOIHUKOB § — .. . i

>E " ™M o 9(6(’ *m

C > _ | perynupoBanus > o > >, D

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

7 S 4eCTBO RN RS g

KabeJsIMH ¢ PE3MHOBOW UJTU C SymMasKHOit 2. oxa S8 = g

IJIACTMACCOBOU U30JISIIUEH U30JISIENR é)( pacuenurens, A < < < 2 Q

1 2 3 4 5 6 7 8 9 10
I1P24- I1P24- [1P24-

3101(3401) | 5101(5401) | 7101(7d01) | 930(700) - - - 2 5 }
I1P24- I1P24- [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) 630(700) _ _ B } , p
I1P24- I1P24- [1P24-

3105(3405) | 5105(5405) | 7105(7405) | %000 | - - - - 6 .
I1P24- I1P24- [1P24-

3206(3506) | 5206(5506) | 7206(7506) | °o0(/00) - - - 2 2 4
I1P24- I1P24- [1P24-

3207(3507) | 5207(5507) | 7207(7507) | ©30(700) - - - _ 4 A
I1P24- I1P24- [1P24-

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
331301233210) 5211?01)(?5‘10) 721]j[0P($45tE|.O) 630(700) B _ ’ o
331111182-11) 5211111)(&232-11) 72{[11)(%_11) 630(700) B _ * °
2512 | suaesiy) | 7aroasiz) | G0 | AITHC . —
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)(12’3-19) 5211_16})(?21-19) 72?&3%?19) 420 A3T34C 20-400 _ °©)
3211171)(\%,2-17) 5211171)(?5‘-17) 72?71345‘_17) °50(600) | A3744C 100-630 i *
sleGsie) | saiaGsie) | 7auecsie | SSUE00) | A3TMC G -
3321101)(%2-20) 5221101)(%;-20) 722)%2-20) 5°0(600) | A3744C 100-630 _ °
ity | s |, | s e | 1 | e e [ ¢
sszaszz) | soaasszz) | Tazarszn) | SO0 | AITHC i
somaEszs) | saoasszs) | Tezaszy) | SO0 | AIASH : : -
32?4%2-24) 52?4%3-24) 722413(%‘5‘_24) A000620) | ASTIH - : :
iy | sttt | ritet | S0 | o : 1
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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)(%:-27) 522H7P(&2'>g-27) 72?71)(%-27) 100620) | AST8H - i
322118%;1-2 9 522178%;‘-2 o | 7 zgggg'z g | 550(600) | A3748H 2 4
sz | szes | mangezs) | SSOC0) | A7 ——
33?013(2250) 522013(2250) 72%8;0) 06 | ATt - 8
33?1%3}, ) 52?1%;5 y | 7 zgﬁ%‘gé 5y | 550(600) | A3748H - 8
332213(225 ) 522213(235 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 IPYTHMHU JOIMYCTUMBIMHU TOKaMH MTPH TON )K€ KOMILIEKTHOCTH.

2. IIyHKTBI BBITYCKAIOTCS MO CTENEHM 3aIIUThl B ABYX McnoiHeHusx — IP21 u IP54, yto oTpaxaercs B 0003HauUCHUM IyHKTa
BBEJICHUEM JIOTIOJTHUTENIFHO K Mapke MyHKTa o0o3HaueHuid 21V 3 wnm 54Y3, nanpumep [1P24-3101-21VY3 u [1P24-3101-54VY 3.

3. * HOMHMHAIBHBIA TOK TEPMOOMMETAIUIMYECKHX paclienuTenell BbikiIouareneii Tumnos: A3726DY3—(160-250)A, A37220Y3—
160A; ** — 10 xe, st TunoB A3716DY3—(16-160)A, A3712DY3-160A; *** — 10 xe, w1t TunoB A3716DY3—(16-80)A.
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Pacnpedenumenvuvie nynkmer cepuu I[IP85 u [IP87 BblllycKaloTcs Ha
HOMHUHaIbHBbIE TOKM OT 160 mo 630 A. KoMIUIEKTyIOTCS aBTOMAaTHYECKUMU
BbIKIIIOUaTensiMu  cepu  BAS0 u  mpegHazHaueHbl I pacHpeiciICHUs
AIEKTPOIHEPTHH U 3aIMTHI AIEKTPOYCTAHOBOK IIPH Meperpy3kax u Tokax K3, mms
HEYACThIX OINEPATUBHBIX BKIKOYEHUW W OTKIIOYECHHM DJIEKTPUUECKUX Lened M
yCKa aCUHXPOHHBIX JIBUTATENECH.

[TyHKTBI UMEIOT UCIIOJHEHUS 0 HOMUHAIBHOMY TOKY — 160, 250, 400 u 630
A, mo crenenu 3ammTthl obonmouku — IP21 u IP54, mo cmocoOy ycTaHOBKH —
HaIloJbHOE, HaBeCHOE M yroruieHHoe. [IynkTel cepun [IP85 mpennasnauensr nos
JKCIUTyaTallM B CETIX HanpsbkeHueM 1o 660 B nepemenHoro Toka, a cepuu [1P87
— B ceTsax HanpspkeHueM A0 220 B moctositHHOrO TOKa. IIyHKTBI MOTYT MMETH HA
BBOJI€ aBTOMaTH4eckue BbikiouaTenn cepun BAS1, BAS5 u BAS6. B kauecTtBe
JUHEWHBIX BBIKIIOUATENIEM B NYHKTaX YCTAHABIMBAIOTCS ABTOMATHUYECKUE
BBIKJTFOUATE TN oaHonotocHbie BAS1-29 u tpexnomtocasie BAS1-31 u BAS1-35.
[IIvpokuii Ouama3oH HOMHUHAIBHBIX TOKOB pAaclENUTeNed aBTOMAaTHYECKHX
BBIKJIFOYATEJIEH TO3BOJIAET OCYUIECTBUTH 3aIIUTY JJIEKTPUYECKUX Iened u
YCTAHOBOK Pa3JIMY€HHOT0 Ha3HAUYCHUSI.

CrpykTypa yCIOBHOTO 00O3HAUEHUS paclpeAeTUTEIbHBIX MyHKTOB MpUBEICHA
Ha puc. 4.3, 4.4, a napaMeTpbl U KOMIUIEKTalus — B Tabmunax 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 yclIOBHOr0 0003HaYEHUS
pacrpenenuTenbHbIX NyHKTOB cepun [TP85 u [TP87
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(7]

ITynkT pacmpe-

JETATENbHBIN

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

Howmep pazpabotku ceprum

85 — mepeMeHHBII TOK
87 — MOCTOSTHHBIN TOK

3 — HaBeCHOE HCIIOJIHEHUE,

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 ATHHHO# 710 80 MM K OT TPOHUKHOBEHUS TBEPJIBIX
TeN pazmepoM Ooiiee 12 MM

1- 3allriTa OT BCPTUKAJIbHBIX KaIlCJIb BOJbI

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 JMHEHHbIMH BBIKJIIOYATEIAMH

. KonnuecTBo TpexnosrocHbIX
Howmep Pabouwii |y, A. npu ncnoaHeHUU . -
CXEMEL s, A JMHEWHBIX BBIKIIFOUATENIEH
IP21VY3 IP54 YXJI2, T2 | BASI-31 BAS51-35
1 2 3 4 5 6
C sasicumamu Ha 8600e
153 630 504 473 — 2
154 2 2
155 4 2
156 6 2
157 8 2
C gvikntouamenem BA51-39 na esooe

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

0 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[N]

NINNNA]

u IP54), Bce ocTanpHble — HaBECHOE U HanonbHOE ncnoiarenue (IP21 u IP54).

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

Tabmuma 4.7

TexHuvyeckue JaHHbIE pacnpeaeJuTeJbHbIX NYHKTOB cepuu IIP 85 ¢ ogno- u

TPEXNMOJHCHBIMHT JMHEHHbIMH BBIKJIIOYATEJISIMHU

Howmep Pabouwii |, A, mpu UCTIOTHEHUHT KOHH%CTB? BAS1-31
CXOMBI I, A JTIMHEUHBIX
IP21VY3 IP54 YXJ12, T2 | l-momrocH. | 3-NOJIFOCH.
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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pOoJ0JKEHNE Taou. 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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npoaopKeHue 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 svixniouamenem 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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oKoHuauwue 1ao. 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 cmnocoOy yCTaHOBKHM HMMEIOT
ucronHeHue HaBecHoe (crernenpb 3ammuThl IP21 u IP54) wnn yromnennoe (IP21), a mo cxemam

099...114, 124...139, 152 — naBecnoe u HanonsHOe (IP21 u IP54).

89




4.3. KoMmmymauyuoHHbIe u 3aWUumHsbie annapamasl
HanpsikeHuem 6o 1000 B

4.3.1. NMpepoxpaHutenu

[Ipenoxpanutenun OPUMEHSIOTCA U1l 3AIIUTHI JIEKTPOYCTAHOBOK OT TOKOB
K3. 3ammra oT neperpy3ok ¢ mOMOIIbI0 IPEAOXPaHUTENEH BO3ZMOKHA TOJIBKO MPHU
YCJIOBHH, YTO 3aIUIIAEMbIC JIEMEHTHI YCTAHOBKHA OyIyT BHIOPAHBI C 3aMacoM TI0
MIPOITYCKHONW CIOCOOHOCTH, TPEBBIMIAIOIIEM MPUMEPHO Ha 25 % HOMUHAIHHBINA
TOK IUIABKOW BCTaBKH.

Haubonee pacnpocTpaHeHHBIMU MPEAOXPAHUTEISIMU, TPUMEHSEMbIMU JIJIs
3alUTHI 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
MpEIOXPaHUTENICH, a HA puc.4.5 TOKA3aHbl 3AIUTHBIE XAPAKTEPUCTUKHU TLIABKHUX
BCTaBOK Mpenoxpanureneit tuna [IH2 Ha paznuyHble HOMUHAIIBHBIE TOKH.

Tabmma 4.8
Texnuyeckue 1aHHble npegoxpanurTesneu [1P2
N HanGonpmmii OTKIr0YaeMbIii TOK
HomunansHbBIN TOK, A N
(meiicTByrolIee 3HAYCHHE), A
Hcnonuenne 1 ‘ Hcnonnenue 2 Hazuauenue
ngp?fe();e%a- I1naBKix NP HaNpsDKeHuH, B
BETABOR 220 | 380 | 380 | 500
15 6; 10; 15 1200 800 8000 7000
[IpennasznaueHsl
60 15; 20,. 25; 35; 5500 1800 4500 3500 A paboThI B CeTIX
45: 60 IIOCTOSIHHOTO U
100 60; 80; 100 14000 | 6000 | 11000 | 10000 |MEPEMEHHOTO TOKA
200 100; 125 160; 1 14000 | 6000 | 11000 | 10000
200 HomunansHOE
350 200, 225 260; | 41600 | §000 | 13000 | 11000 |MAnPKCHHCY
300; 350 HCIIOJIHEHUS
600 350;430;500; | 15000 | 13000 | 23000 | 20000 |}~ 220B.ay
600 HCTIOJTHEHUS
600; 700; 850; 2—-500B
1000 1000 — — — —
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Tabanma 4.9

Texunueckue nannbie npegoxpanuresneil HITH u 1TH2

HoMuHaneHEBIN TOK "
w Oxd
°§ ’E E ;E)I% IIpu xakom
= z 2 %E P
Tun npenoxpanuTens é < IIABKUX BCTABOK, A % % é 5 OJIOKEHUN
= © 2,2 3| MpenoxpaHuTens
o oo
5 QOS(/M
S, =
=
HIIH-15 15 |6;10; 15 -
HITH-60M 60 |20; 25; 35; 45; 60 -
T1H2-100 | 100 |30; 40; 50; 60; 80; 100 50000 |IIpu BepTHKAILHOM
[TaTponsl [1H2-250 | 250 2(5)6100; 1291 150,200 40000 EJES)EZEELMBHOM
paz0opusle | [TH2-400 | 400 |200: 250; 300: 400 25000 |Tonbko mpu
T1H2-600 | 600 |300; 400; 500; 600 25000 |BepTHKaIHLHOM
I1H2-1000| 1000 |500; 600; 750; 800; 1000 | 10000 |monoxeHHHU
10
7 : \\\\\\\\\\\\ \\j\120
E* 1\ L AAY W
= \ U\ \ \ \ M\
—2 1 \ \\ \\\\ \\ \\ \\ \\ \\ \,33\/150
50 \WHAVERWAY \ 1\ YDA W\
1 \\\\ \ \\ \ =i W\ 200
|
%24 250
AV NN W\ 250
10 \ WA
: DN AV s00
L W W W WA \ % |
\NA A Y\ VA \ A Y \\\\
) AL A VUV Y\ 400
A NN AN soe
- 20N AN TN\
anl y i \ \\ N\ \[\ \ \
> I \ \ \ NAVAA'EN AN
a 50 Y AN \\\& AVANN
© 60 1 NN
0,1 — NN
0.05 80 > NN N \\\\\ \\ \\b
' A NRNN NERANNANNGSNN
(I ERNEANS N\ R AEAN NG VAN NN
AR L AN SNTS
\\\\\\ Q\ \\:\\\:
0,01 = ~—
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 OTKIOYeHus Toka npu K3, meperpyskax u
HEJIOMYCTUMBIX CHUXCHUSIX HANpPsOKEHUs, Ji1 OINEpPaTUBHBIX BKIIOUYCHUN U
OTKJIFOUCHHUM DSJIEKTPUYECKUX Iened (B TOM 4YHCIE SJIEKTPOJBHUraresieil) Ha
Hanpspxkenue 10 1000 B.

Pacuenurenu, SBISAACh COCTAaBHOM YAacThl0 aBTOMATOB, KOHTPOJHPYIOT
3aJlaHHBIM TapaMeTp 3allUMIIaeMON LeNMy U BO3JCUCTBYIOT Ha pacUEIUISIoNee
YCTPONCTBO, OTKIIIOYAIOIIIEE 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 pacUEenuTeNs, BpeMsl cpaldaThiBaHUS B 30HE IMEPErpy3KH, OTHOILIECHHE TOKa
cpabatsiBanus npu Toke K3 (0,1; 0,25; 0,4 c).

[TonynpoBOTHUKOBBIE PACIICIUTEIN UMEIOT 00Jiee CTa0UIIBLHBIE MapaMeTPhl U
yA00OHBI B HACTPOMKE.

Ecnu aBTOMar He UMEET MaKCUMAaJIbHBIX PACUENUTENEH, TO OH UCIIOIb3YETCS
TOJIBKO JIJIi KOMMYTAIMU Ternei 0e3 Toka.

Kpome yka3aHHBIX BbIIIE, UMEIOTCA TaKXKE MHHUMAJbHbIEC, HYJEBBIE,
HE3aBHUCUMBIE W MaKCHUMAaJbHbIE TOKOBBIE pacUENUTEM. MUHUMAJIbHbBIC
pacuenuTesu OTKIFoUaT BKIroYeHHbId aBToMaT pu U=(0,35+0,7) U,,.\; Hy/eBbIC
pacuenurenn — npu (0,1+0,35) U,,,. HezaBucumble pacrenuTeNd CiyKar is
JUCTAHIIMOHHOTO OTKJIIOYEHHS] aBTOMATOB, MAKCUMAaJIbHBIE TOKOBBIE — JIJIS 3AI[UTHI
ANEKTPUYUECKUX IIEeTIeH (KpoMe ABUTATEINEH) OT MePErpy3KH.

Haunbonee coBpeMeHHBIMH, SBISIOTCS aBTOMATHUYECKUE BBIKITIOUATEH CEpUU
BA, npennazHaueHHole i 3aMeHbl ycrtapeBmmx A3l, A37, AE, ABM u
«Onektpon». OHHM  HUMEIOT  yMEHBIIEHHbIE  Tra0apuTbl, COBEPILCHHbIE
KOHCTPYKTUBHBIE Y3JIbl WU DJJIEMEHTBl. PaboTaloT B CeTAX MOCTOSIHHOTO U
nepeMeHHoro Toka. Ha puc.4.6 npejacraBieHa CTpyKTypa YCIOBHOTO 0003HAYCHUS
cepuun BA.

OcCHOBHBIC TEXHUYECKHWE JaHHBIE aBTOMAaTOB JaHbl B Taoimie 4.10, a
MoAPOOHBIE YCIIOBUA UX dKCILUTyaTtanuu — 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 TemioBbsIMU
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 cocraBmsier 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
CIENYIOIIMMU  BUAAMHM  pacuenutened: ML —  3IEKTpOMAarHWTHBIA — 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 BbIKJIIOUaTE e

Tabmuma 4.10

e <
= =
5 % g“ VYcraBka
= E 5 g o cpabatsl- Bpewms §
Sa § 2 = BaHUs cpabaTbIBaHUs, C Q <
§ é % QO:)r pacienuTens S 5
S g g =4 g
T UHOMa IH0M1 ] = 2 8 a
HUI1 B A = ~ % ~ © =z =
) ] = < w \©
S| 2| o ) S " =8| §
’DE g ~ = ? ~ 1pu npu 22| A
o ) S o, ) TOKC B30HE| & ©
5| 2| & 2 | & | 105/ k3| &
051) : § g : IHOM 6 IHOM [::
3 S 3
[aa] : m
1| 2|3 |4|5]| 6 8 9 10 | 11 | 12 | 13 | 14
=220 630; 35
=440 . 800; . c. 25
206 | ~380 800; 630; 3_’ > =
1000 . 7;1 7
660 = | = | 800; 40 E
2 | Z | 1000 =
=440 S| 2| 630 45 =
1250; 2| & ’ 5
916 ’ = | £ | 1000 .. | 0,25; 3
~660]1600) | =1 5 | 1600 | 125 ~ |58 oas | | &
=440 [2000; 2 | g | 1000; 0,7 | 50 o
2500: S| 5 | 1600 . o
7% ee0ja200; | 5| 5| 250 397 o | E
4000 4000 T
=440 |4000; 2500; =
D40 5000; 4000
~660| 6300 6300 85
=220 2 - - 5 — [320] - | 45
= | 5
3 < 10,6;0,8;
£ E S 12
22 2 [ 152
SE o2 | 254 5
S§ & |5:68; = 6
AK50 50 |,.,0'= 8] B | 10 _ = 0,2- =
~380 2:3 : E 2| o5 | 135|510 & ~ | oa| 8 5
=35 E |15 20; 5
55 2253 2
2 =l 2 |40;45;
=7 £ | 50
= =
Q) Q)
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npojospkenue taou. 4.10

1 2 3 4] 5] 6 7 8 9 0 | 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(;3??0;
ple)
% =220 2 é 16:25: te 00,53_4
@ |~500| 50 = | 464|125 - |1510] - ' .
5 3 z 10 10 3,5 S
~660 z 024-1| 7
% B -9
& 5 | 6,10 . .
S |-s0| 25 | 1 & | 1620 | 52| 1218 L2
2 o5 5 1,8
~380 0.3: 0.4: 5 0,7-4
3 0,5: 0,6 g
= 08, 1; S - —
< E 1,25; ‘:;;
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
: 32@35;4 g
)= ; 195 & g
S 63 = £ 1810 15| 12 g | - | - N
<= S| & 125 | 8. £
~660 3 = | 16: 20, o 0,7-4
= =
31,5;
40; 50;
63
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npoaospkenue 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 cpabatpiBaeT 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 | | | [
40; 50;
'S 5-10 3-6

DNeKTPOMAarHUTHBIN

=220

AE2540

~380

50; 60;

80; 100 20 B

=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 cpalaThIBaHUs

SJ'ICKTpOMaFHI/ITHHﬁ C r'uapaBIMYECKUM

96




npojospkenue taou. 4.10

1 [ 234576 7 8] 9 [10 | 11 [ 12 [ 13 ] 14
BAL6|~380| o7 | 1 D e
| ~380 2-10 1,26
o &
23 06 |,. a | ] B
< Z|=220] 63 |12 0.6-63 1,3-10 2-10
<)
~380 1|,
~ 6,3; 10; =3
& : 16;20; | | B B ~ S 3
2 |=220| 10|32 25; 315; 1,7-3 gé
/M 40 b= s
o 0,3-4 1,5-
3B ~380| 5. 5 (BAS51-25)| 1,2; | 7; 10; 3,8
29 25 525 (135 14 | ~ | ~ | ~ N
o | ~660 (BASI25) 12-3| 78
=220 s 100 Al 1,2; [3;6; 7 2-28 | £,
5 100; |1; 2; % 163100 [125[, | | | a
= |~660(160 | 3 | _ | E |ama160A| ; | % 15-12
3 | E | 80-160 |1,35
o) = § 6; 8;
) =220 5 5 | 80; 100; ;|.0’ 25-35
“ 250 [2:3] & E’* 125: 200: | —
= |~660 o | 250 12 10-12
Q)
BN -
5 9= 400 250; 300; 0 R 35:85
= = | ~500 400 20 12-20| 3
] 1 —
@ & 40; 50; g
%5 250 | 3 63;80; | - - - | - g
= = | ~660 100; 125; 12 3520 &
160; 200; 3
250 3
=220 2500; Si
6 |3200; c
o | 4000
i _ 400; 500; 2500; 20
9 630 123 630 300 | |~
A | -660 10 | 4000; 50
5000;
6300
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okoHuyauue tadm. 4.10

1] 21 3[a]5] 6 7 8| 9 10 11 12 | 13 | 14
2500:
=440 6 |3200; 85
o 4000
™ 250; 320; -
Q1 |~380 639 |2: 3 400: 500; 2500, ) L |40
g 530 3200:
M 660 10 | 4000; 20
~ 5000:
6300
~380 2:3; 135
o 1 1
B3 2660 - 5: 7 - 335
-41 — & °9 —
=440 S o 2 S 2;4;6 110
o |~380 ZS £ 2;3; 0.1;02; 135
% [ ~660 SL S8 5, 7 03 335
3 =il 1000 29 39 —- : 0,04
=440 28 25 2:4:6 0.1: 0,2 100
~380 Eg £ 9 55
BA56| ~660 e 38 335
41 s 2 - -
m [¥a)
o =
=440 2| E 2;4,6 160
-43 | ~660 : 2 | € | 1000; |™ "2 16 475 | 2
21 2| 180 2. 1 £
- Q_‘ b . . .
BAss =40 oo = £ Te00 2.4;6 0.1;,0.2 100 | E
_43 660 = q['::) 2! 31 0a11 Oa21 - 47 5 g
- =R 5, 7 0,3 Pl g
— =
BA56| =440 1600 B 100 | &
-43 | ~660 475 | &
1575; 2:4:6 - 50 s
BAT5 2500 2000: 2 3; g
45 _ _ | 40 | F
2500 5: 7 o
2520; 2:4:6 60
B_[ZZS 4000 3200: 23 45
4000 5: 7
=440 2:4: 6 100
5.7
BAS83 1000 250; 400; |1 o 2;_456 4: 8: 100
41 630; 1000 7| .3 | 16 45
2:4:6 0,1; 0,2 100
B_‘ZES 2.3 0.1: 0.2 45
5.7 0,3

* - cm. Tabnuny 4.11

** - cm. Tabmuiy 4.12
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ABTOMaTHYeCKHEe BhIKJIYaTeau cepuu AIIS(

Tabmuma 4.11

o = Tok cpabGaTbIBaHMSI
> g Z o AJIEKTPOMArHUTHOTO
g < g e« g 8 § = pacuenurens (oTceuka), A
=l €85 ¢ SocB
25 a G = s E &
T 2 SEE | pE2E | npm
aBTOMATa § 5 E § 5 % 3 5 % IEPEMEHHOM npH
S § 85 § % E 5:5 g TOKC OCTOSHHOM
E Q % Lc.c: o ¢ g 3 JacTOTOM TOKE
5 l% 50I'g
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 pabOThl — MIPOIOIKUTEILHBIN (Ta01.4.12).

Ta0muma 4.12

ABTOMaTHYECKHE OJHONMOJIIOCHBbIE BbIKIOYaTe u cepun AE-1031
NMepeMEHHOro ToKa HanpsikeHueM 220 B Ha HOMMHAJIBHBINA TOK 25 A

Kparnocts TOKa
. Tok cpabarbiBaHus
Tun aBToMaTa u HomunanbeHeblil TOK cpabaThIBaHUS
TEIIOBOTO
pacuenurens pacuenurens, A AJIEKTPOMArHUTHOTO
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 paznuyarorcs mo 3Ha4YE€HUIO
HOMUHAJIBHOTO TOKa BBIKITIOUATENs cienytonum oopazom: AE2020 — 1,0, = 16 A;
AE2030 — ;400 = 25 A; AE2040 — | 4on = 63 A; AE2050 — | 0, = 100 A; AE2060
— lyuwon = 160 A. UerBepras mudpa B 0003HAUCHUH BBIKIIOUATENIS O3HAYACT
ciaeaywimiee: 3 — TPEXIOIIOCHBIE C DJIEKTPOMArHUTHBIMU MaKCUMaJbHBIMU
pacuenuTensiMu; 4 — OJHOMOJIOCHBIE C JJICKTPOMArHUTHBIMH U TEIJIOBBIMU
MaKCHMAJIbHBIMH PACIIEIUTESAMH; 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 MaKCUMAaJbHBIMH DPACIHENUTENSIMU 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 MaKCHUMaJIbHBIMU PACUEIUTEIIIMU 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 ¢
AJIEKTPOMArHUTHBIMU PacUENUTENIMH; 23 — JBa MOJI0CA C AIEKTPOMArHUTHBIMU
paclenuTeNsIMA € THAPABIMYECKMM 3aMeJieHueM; 32 — Tpu MOJIIca C
ANIEKTPOMArHUTHBIMU PAaCUENUTENAMU; 33 — TpU MOJOCca C AIEKTPOMArHUTHBIMU
paCUETUTENSIMU C TUPABINYECKUM 3aMeieHueM. BpeMs oTKiIIoueHrs aBTOMAaToOB
Mo, IEMCTBUEM 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 BhIKIIIOUaTeNH cepur BA19 npeanasHaueHbl 1715 31U 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 u TokoB K3. ABromatnueckue BoIkiroyaTenu cepuii 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,
BCTPAMBAIOTCS B KOMIUIEKCHBIE YCTPONCTBA IS 3AIIUThI JIEKTPUUECKUX 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 PACIENUTENN HAMPSIKCHUS.

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 MOAPAa3AEISIOTCS Ha:

a) TOKOOTPAHUYHUBAIOLIUE C DJIEKTPOMArHUTHBIMU U TOJIYNPOBOJHUKOBBIMU
pacuenuTens MU, C JJEKTPOMAarHUTHBIMH M TEIUIOBBIMU PACLECIUTEISAMH, C
ANIEKTPOMATHUTHBIMU PACLENUTEISAMA; CEJIEKTUBHBIE C IOJYyIPOBOJHUKOBBIMU
pacUenuTeNIsIMY;

0) HETOKOOIpaHWYMBAIOIIME C BJIEKTPOMAarHUTHBIMU M  TEIUIOBBIMU
paclenuTeNs MU, C JJIEKTPOMArHUTHBIMU paCIENHUTENsIMU; 0€3 MaKCHMalIbHBIX
pacLenuTeNe Toka.

Ha pucynke 4.7 mnpuBeneHa CTpyKTypa YCJIOBHOTO 00O3HAYCHHUS
BBIKJIIOYATEed 3Tol cepuu, a B Tabimumax 4.13—4.15 u Ha pucynke 4.8 ¢
OpUEHTalMEel Ha KOMIUIEKTAMIO paclpeaeuTeNbHbIX MyHKTOB cepun [1P24 nanebl
UX OCHOBHBIE TEXHHUYECKHE XapaKTEPUCTUKHU.

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 ycioBHOTr0 0003HauUCHHUS
aBTOMaTHUYECKOTO BbIKItouaresns cepuu A3700.
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Taomuna 4.13
Texnuyeckne JaHHble BbIKIOUaTeel cepun A3700 ¢ moynpoBOAHHKOBBIMH H )JI€eKTPOMATHUTHBIMH paclenuTeIsiMH

Kamubpyembie VYcraBka Kamubpyempie 3HaUCHHS [Ipenens
3HAUCHUS PACIICHTEIIS 110 | YCTABOK PACHCIIHTEIs B 30HE | PETyNUPOBAHHA | ¢ ToKy
. . HOMHHAJIBHOTO TOKY tokoB K3 BpPEMEHU
Homunaneueiii | Ba3oBsrit cpabaTbIBaHUs
Tun . | pabouero Toka |cpabaTbIBaHHS B cpabaTbIBaHuUs,
BBIKJTFOYATEIISI TOK HOMITHAIDHDIH HOJIYIIPOBOJIHK- |  30HE TOKOB IO TOKY C, IpH JJIeKTpoMars
pacuenurens, A TOK, A CcpabaTbiBaHus 110 BpCMCHHI ’ HUTHOTO
KOBOTO NIEpErpysKu, ’| cpabaThIBaHUs 6l1iom pacu.
) . | pacuenurens, A
pacLenurens KpaTtHas KpaTHOC (mepeMeHHbIH
c
IHOM.pacu.oA IHOM pact. IHOM pactt TOK)
Hcnonnenue cenekusroe ¢ nOIynpo8oOHUKOSLIMU PACYENUMENAMU
A3734C 250 200 160, 200, 250 DnexTpomar-
A3744C 400 320 250, 320, 400 1,25 2;3;5,7,10 | 0,1;0,25;0,4 4; 8; 16 HUTHOTO
630 500 400, 500, 630 pacuenuTens HeT
Hcnonnenue moxooepanuuusaroujee ¢ NOLYNpPoEOOHUKOBLIMU U INEKMPOMASHUMHBIMU PACYERUMENAMU
160 32 20, 25, 32, 40 B
A3714B 63 40, 50, 63, 80 1,25 2,3;5,7;10 | MUK | 48,16 1600
125 80, 100, 125, 160 p
S E 7 Boinepxxku o
A3724B 250 200 160, 200, 250 1,25 2;3;5;7;10 BpeMeHH HeT 4, 8; 16 2500
250 200 160, 200, 250 B 2500
A3744B 400 320 250, 320, 400 1,25 2;3;5;7;,10 BLIEp 4:8; 16 4000
630 500 400, 500, 630 PPENCHI HET 6300

Hpumeltanuﬂ. 30HBI BO3MOKHBIX 3AIUTHBIX XapPAKTCPUCTUK MMOJTYIIPOBOJHUKOBBIX paCHCHHTCHCﬁ NIPpUBCCHLI B [2]
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TaOmuma 4.14

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

VYcraBka o ToKy
cpabaThIBaHUS
AIIEKTPOMArHUTHOTO
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

Tabmuua 4.15

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

o HomunanwsHbBIE TOKH YcraBka 1o ToKy
HoMuHanLHbBII TOK
TEILIOBBIX cpabaTbIBaHMs
Tun BeIKTIOYATENA | 3JIEKTPOMArHUTHOTO o
pacuenureneu, 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 renn. pacu.
A3746b 630 400, 500, 630 10 liom renn. pacu.

Ilpumenuanusa. 1. YcraBka o TOKy cpaOaThIBaHUsI TEIIJIOBOIO PACLIETIUTENS paBHA

1'15 IHOM TEILI. pacl.
2. YCTaBKH TOKOB TEIIJIOBBIX U AJIEKTPOMArHUTHBIX PacIENuTeNei He peryInpyroTcs.

14. ABTOMaTHYECKHE BBIKIIOYATEIN CEPUU «DIIEKTPOH» IO COYETAHUIO
BHJIOB paclienuTeIed NoApa3aestOTCs Ha:

a) C MakCHMaJbHbIM pACLUENHUTENEM TOKAa (MOJYIPOBIHUKOBBIM (30HBI
BO3MOKHBIX 3allUTHBIX XapaKTEPUCTUK NpHUBEIAEHBI Ha puc. 4.9 [2])), uMeronum
MepPEKITIoYaTeNb 711 EPEKITIOYCHUST Ha padOTy B PEXKHUME C BBIJEPKKOW BpEMEHU
(MTHOBEHHO) Y  MHUHUMAQJIBHBIM  pacleNUTeNIeM  HalpsKEHUs, KOTOPbIH
OCYILIECTBIISIET ONIEPATUBHBIC OTKIIIOUCHUS;

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

1. Ha KpuBBIX yKa3aHbl HOMHHAJBHBIE TOKM pAaCLEIHTENECH W YCTABKH TOKa
cpabaThIBaHUS UX DJICKTPOMArHUTHBIX DJIEMEHTOB.

2. Pacuenutrenu ¢ HOMHUHAJIBHBIMH TOokKamMu 32-160 A BKIIOYHMTENILHO IS
BBIKJIFOUATENeH 1-i BEJIMYMHBI 10 3aKa3y MOCTABISIOT C YCTaBKAMU TOKA MTHOBEHHOTO
cpabarteiBanust 630 unu 1600 A.

3. KpI/IBI)IG MNPpUTOJHBI KaK A TPEXIOJIOCHBIX, TaK W OJd OJHOIIOJIIOCHBIX
BBIKJIFOUATENICH TIEPEMEHHOTO U MOCTOSHHOTO TOKOB IPH TEMIIEPAaType OKPYKAOIICH
cpenst 40 °C 1 MpoX0XKJIEHUH TOKa Mo BceM (hazam (I1os1rocaM) BBIKITIOYATES.
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Puc. 4.9. 30HbI BO3MOXXHBIX 3aIIUTHBIX XaPAKTEPUCTUK MOTYTPBOJHUKOBBIX PEJie
MAaKCHMAaJIbHON TOKOBOM 3aILMTHl ABTOMATUYECKUX BBIKIIFOYATEIEN
«neKkTpon» [2].

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



15. AsBtomarmueckue BbikItouaTenu cepuid BASI-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 BbIKIIFOUaTen THIIOB 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 0aHO(a3HBIX 3aMBbIKAaHUM;

B) BA56 — 6e3 MakcuMalbHBIX paclenuTesied Toka, pa3paboTaHbl Ha Oasze
BBIKJIFOUaTeneit cepun BASS.

BrikitouaTenu ¢ NOJYIMPOBOAHUKOBBIMM MAaKCHMAJIBHBIMU PACUEIUTEIISIMU
TOKa B YCJIOBUAX OKCIUIyaTalldd JIOMYCKAIOT CTYNEHYATYI) PETYIUPOBKY
CIEIYIOIUX [apaMETPOB: 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 l,yuov AT MOCTOSHHOIO TOKA, YCTAaBKU IO
BpeMeHU cpabaTbiBaHus B 30He TOKOB K3 niis Beiktouareneit Tuna BASS5-41.

Brikitouarenu ¢ 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
BbIKIIIOYaTensiMu  tunoB BAS3, BASS (mocne wuctedeHHs yCTaHOBJIEHHOTO
BpeMeHu cpabarbiBanus) u BAS5S6 (mpu Toxke K3 He wmenee 25 kA s
BBIKJIFOYATEJIEN TEPEMEHHOTO TOKa, W He MeHee 40 KA 1y BBIKIIOYATENEH
MMOCTOSTHHOTO TOKa) He 0osee 0,04c.

17. ABTomaTnueckue BBIKIIOUaTesM THUIIOB BAS3-43, BAS55-43, BAS6-43
paznuyaroT o MT3:

a) BAS5S3 — TOKOOrpaHMYMBAaKOIIME 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 — ¢ momynpoBOJHUKOBBIMU MAaKCHUMaJbHBIMU PAaCLEIUTEISIMU
TOKa C BBIJIEPKKOW BPEMEHH JJIA 3alIUTHI B 30HE TOKOB neperpy3ku u K3 u nis
3aIUTHI OT OJIHO(A3HBIX 3aMbIKAHHI;

B) BAS5S6 — aBTomaruueckue, 0€3 MaKCHMaJbHBIX paclENnuTeNell ToKa,
pa3paboTaHbl Ha 6a3e BeIKIIOUaTenel cepun BASS.

18. ABTOMaTthueckue BBIKIIOYATENW cepun BA7S5 uMmerT creayromnme
pPaCLENUTENN: HE3aBUCUMBIN, HYJIEBOU HAIpPSKEHUS, MUHUMAJIbHBIA HANPSHKEHUS
C BBIIEPIKKON BPEMEHH.

19. Asrtomatmueckue BbIKItouarenu cepuii  BASI, BASS5, BAS7
MpeHA3HAYEHBI ISl SKCIUTyaTallud B AJIEKTPOYCTAHOBKAX, a TAKXKE JIOMYCKAEeTCs
UCIIONB30BaTh MX MJi OpsIMbIX MYCKOB AJl ¢ KOpPOTKO3aMKHYTBIM POTOPOM U
OTKJTFOUYCHUS Bparmaromuxcs apuratencii. [udpsl B 0003Ha4eHNN BBIKITIOUATEIEH
O3HAYar0T CJIEAYIOIIEE:

81 - TOKOOI'PAaHUYHUBAIOIINC  BBIKIIIOYATCIIM C  3JICKTPOMArdiuTHBIMU
PaCCIIUTCIIAMU
83 — TOKOOTI'PAHUYHMBAIOIINC BBIKIIIOYATCIIM C IIOJYIIPOBOJHHKOBBIMH U

3JIEKTPOMArHUTHBIMU PACLICIUTEIISIMU;

85 — ceneKTHBHBIE BBIKIIFOYATENH C MOJYITPOBOIHUKOBBIM PACLICTTUTEISM.

BA87 — Boikimodatenn 0e3 MaKCUMaJbHBIX — paclenuTelIed  ToKa.
Brixmouatenu BAS87-41, He wuMeromme MakCHUMAaJbHBIX pacCIENUTENCH TOKa,
M3TOTaBJIMBAIOTCS Ha 0a3e CENEKTUBHBIX BBIKIIOUATENIEM U COXPAHSIOT
BKJIIOUEHHOE MOJIOKEHUE 0 3HA4eHUM TOKOB K3, COOTBETCTBYIHONIMX BEpPXHEU
IPaHUIE 30HbI CEJIEKTUBHOCTH ISl CEJICKTUBHBIX BBIKJIIOUATENCH, a CBBIIIE 3TUX
TOKOB OTKJIIOUYAIOT JIEKTPUYECKYIO LIETIh.

[TonHOE BpeMsi OTKITIOUCHHMS 1IEMU BBIKIIIOUATENIEM MPYU HOMUHAIBHOM TOKE C
MOMEHTa TMOJayu pad0oYero HaIpspKeHHS Ha BBIBOJBI KATYIIKM HE3aBUCHUMOIO
pacuenutens He 6osee 0,065 c.

4.3.3. KOHTaKTOpbl U MarHUTHbIE NycKaTenu

Konmakmop — 3710 anmapat JUCTaHIUOHHOTO ACHCTBUS, NMpPEAHA3HAYEHHBIH
JUISL 4acCThIX KOMMYTAIMM 3JIEKTPUUYECKUX IENel MPU HOMHUHAIBHBIX PEKUMax
paboTbl. KOHTaKTOpHl HE 3allMINAIOT AJIEKTPUYECKHE LENU OT HEHOPMaJbHBIX
pexnuMoB. KOHTaKTOp COCTOUT U3 PJIEKTPOMArHUTHOM CUCTEMBI, 00ECIIEeYMBaIOIIEH
JUCTAHIIMOHHOE  yOpaBJEHWE;,  TJIABHBIX  KOHTAKTOB  CHUJIOBOM  LIeNH;
JyTOTaCUTEILHOTO  yCTPOMCTBA;  OJOK-KOHTAaKTOB, BKJIIOYAaeMBIX B  IIEMb
ABTOMATHKA W CUTHanu3aluu. KOHTaKTOphl NPUMEHSIOTCA B CHJIOBBIX IEMAX
MIEPEMEHHOT0 M TOCTOSIHHOTO ToOKa. [Ipu 4wWcie modtocoB J1Ba WIM TPU OHU
nomyckaroT 600-1200 BriroueHmit B yac.

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
KoMmMyTalnmoHHas H3HOCOCTOMKOCTb, ThICSY LIUKIIOB «BO»:
B kateropun AC-3 1600 2000 1600 1600
B Kateropuu AC-4 300 630 300 300
MexaHnudeckasi ©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 BTATUMBaronux katyiiek ot 0,85 mo 1,1 Uy,
1151 kKoutaktopoB KT6000/00 u ot 0,7 o 1,1 Uy, ana 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 npu 1,,,=63 A;

4500 A mpu 1,,,=100 A;

5000 A mpu |,,,=160 A.
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OcHOBHbIE TEXHHYECKHE JAHHbIC KOHTAKTOpPOB

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 20:
KT6600/3 =220 1;2 1 N ] 100;
630
160
KM18-36-5110 ~380 ! (nasisie) N 315 500 - 500 -
2 (BcnomorartenbHble) | 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 riiaBHbIE U
BCIIOMOTATENIbHbIE KOHTAKThl; HOMHUHAJIBHOE HAIPSKEHUE TJIABHBIX KOHTAKTOB —
110 B; TOK BKJIIOYEHHUS — OTKJIIOYEHHUS B PEKUME PEIKUX KOMMYTAIUi (HE MEHee
10 pa3) — 560 A; HOMUHANBHBIA TOK MPOXOXAEHUS B TeueHue 1 ¢ — 900 A;
HOMHUHAJIBHOE HAMpsDKCHHWE BKIIoUaromed katymku — 36 B; moTtpebnsemas
MOITHOCTh BKJIIOUAIOIIEH KaTyku He 6omee 15 BT.

5. Jns aneKTpoMarHUTHBIX KOHTakTopoB Tmma KM20-37 B Tabmuie 4.16
yKa3aHa HauOOoJbIIas KOMMYTAIIMOHHAs CrmocoOHOocTh (CoSe = 0,35) mnpwm
HanpsbkeHun — 380 B; npu Hanpsbkenuu — 660 B HanOosbiias KOMMYTallMOHHAs
CITOCOOHOCTH cocTaBigeT: BKiIodaeMblii Tok 2000 A; oTkirouaemblid Tok 1500 A.
CTOHMKOCTh NpH IPOTEKaHMM CKBO3HOTO TOKa B TeyeHue | ¢ 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
UCITIOJIB30BAThCA ISl BKJIFOUEHUS! U OTKIIIOUEHHUS DJIEKTPOYCTAaHOBOK, TPEOYIOIIHNX
JUCTAaHIMOHHOTO  YIpaBlieHUs. 3allura 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
HaIpsHKEHUS WK ero noHukeHnu 10 50-70% OT HOMUHANBHOTO 3HAYEHUS.

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 IYCKa HEMOCPEACTBEHHBIM TMOJAKIIOYEHHEM K CETHU U
oTKJII0YeHHEM TpexdaszHbix AJ[ ¢ KOpoTko3aMKHYThIM poTopoM. IIpu Hanmuuum
AIIEKTPOTEIJIOBBIX TOKOBBIX pene (Ta6m.4.19 u 4.20) myckaTeaud OCYIIECTBISIOT
TaKXe 3alIUTy YIPABISEMBIX JJIEKTPOABUTATENEN OT MEPETPY30K HEIOMYCTUMOU
POJOJDKUTEIHLHOCTH, B TOM YHKCJIE, BOZHUKAIOUIUX MPU BBINAICHUN OAHOU U3 (a3.
Ilyckarenu (peBepCUBHBIE U HEPEBEPCUBHBIE) BBITYCKAIOTCA € TEIJIOBBIMH HIIU O€3
TEIJIOBBIX PEJIE.

HomunanbHbeie pabouue TOKM MycKaTeled ¢ pesie paBHbl HOMHHAIbHBIM
TOKaM TeIIoBEIX AitemenToB 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).

[Ipu nanpsokennn 500 B mepeMeHHOro TOKa HOMHHAJIBHBIA paOO4Mil TOK
nmyckarens 2 u 3 A.

2. DOnektpoMarHutHble myckatenu Ttuna I[IMA-0000 wumeroT TO XKe
HazHaueHue, yto U [IME-000M. MoryT BbITyCKaThCsi C TEIUIOBBIMU WM 0€3
TEIUIOBBIX pelie. MOIHOCTh BTATUBAIONIMX KATYIIEK NMPU BKIFOUEHUU COCTABIISIET
40 B-A, ipu ynepxxanuu — 7 B-A.

[TyckaTenu UMEIOT BCTPOSHHBIE TPEXIOMIOCHBIE TerioBkie pee PTT-89.

3. DnexkrpomarHuTHbele mmyckatenu tuna [IMA mocTaBidioTCs € TENIOBBIMU
pere wiM anmapartaMyd 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
0OMOTOK cTaTopa.

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

4. DnexktpoMarHuTHble myckatenu cepuu [IMJI mMmeroT To *e Ha3HayeHue,
yro [IMA. MomHocTs, noTpedaseMas BTATHUBAIOIMIMMH KaTyIIKaMU ITycKaTelen
IpU yJepxkaHuu, He npesbimaet 60 B-A. Bpems 3amblkaHusI IpU HOMUHAJIBHOM
HarmpspKeHUU He Oonee 63 Mc, a pasmbikanus — 15 wmc. Ilyckarenm umeror
TeruoBkle pene cepun PTILL
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OcHOBHbIE TEXHHYECKHE JAHHBIC HYCKaTeﬂeﬁ

TaOmuma 4.17

HcnonaexHue, KomuuectBo
Tun Ha3nauenue KOJIMYECTBO IVIAaBHBIX BCIIOMOTaTEIbHEIX Usow, 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 A A A . AL
6; 16; 25; 40; 50; 60;
IIMJI 33+1p; 660 120
53+lp
~380 ) ]
[IM12 - - - 2660 80; 100; 160
1M 14-10 47
1IM14-16 - - - ~220 66
EH EeCKOHTaKTHLIIE, B B ~220 4: 10: 25: 63
HEpPEBEPCUBHBIN ~380
5P DeCKOMTAKTHELA, - - ~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 pelie, [Ipumeuanus
UX TOKH, A
1IM12-010 10 <660 0,25+10 3amensror IIMJI-1000, ITME-100,
IIMA-0000, ITME-000, I1-6
1IM12-025 25 <660 5+25 3amensror [IMJI-2000, IIME-200
1M 12-040 40 <660 10-+-40 3amensror [IMJI-3000, IIMA-3000
1M 12-063 63 <660 32+63 3amensror [IMJI-4000, IIMA-4
Ucnionuenuns: [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 63 TEIIoBBIX perie;
IIMA-3000 40 <380 1040 TIMA-3200, TIMA-3400, [TIMA-3210 —
BCE C TEIUIOBBIMHU pPeJie

Tabnuna 4.19
TemuioBblie pesie TokoBbie cepun PTT

Cepust loms A Usiow, B [puMeyanus

JIst KoMIIeKkTalumuy myckarenen u
WHJMBUYaJIbHOW YCTAHOBKH.

PTT5-10 0,25+10 <660

Ucnomuenns: PTT-11, PTT-111 —ma
PTT-1 <925 <660 |wHEMBUIYyansHON ycTaHoBku; PTT-13, PTT-131 —
JUTs1 KOMIUTEKTaluK myckarenet cepun [1IM12-025

Ucnomuenns: PTT-12, PTT-121 — s
KOMIUTEKTaIMHK mmyckatenet cepun [IM12-040;
PTT-1 <40 <660 Ucnonneuns: PTT-14, PTT-141 — mis
KOMIUTEKTauu myckarenei cepun [IMA-3000

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

BcTpauBaemblie B nyckareu cepuu IIME u ITA

Taomuma 4.20

HommnanbHbIiH MakcuManbHBIM TOK
TOK TEIUIOBOTO | MPOAOIKUTEIHHOTO PEeKUMA
Benmuuna Homunansubii | PS A, TIpH peie, A, B IycKarexne
Tun pene +25°C
MyCKaTes TOK pene, A 3aIUIIICHHOTO
(monoxeHue OTKPBITOTO
peryisTopa MCTIONHEHHSL | oo THEHIA
(B 000JI0UKE)
ycTaBkH «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 uinn 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 | TRES2 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,
yKka3zaHHble B Ta0Onuue 4.21, 3HaueHUs HOMUHAIbHBIX Pa0OYMX TOKOB KOHTaKTOB
IJIABHOM LIETIM U BUJA UCIIOJIHEHUS (OTKPBITHIE WJIU 3aIMILEHHBIE).

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

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
cocTaBiisiet: 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 AOTMOJHUTEIbHBIC TEXHUYECKHUE TaHHBIE:

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;
pHu TOKE Sl o 10 c;

e BpeMs BO3BpaTa JIEKTPOTEIUIOBOM 3aIIUTHI HE Oosiee 4 MUH;

® CPOK CIIYXOBI 8 JIeT.

3nech |y o — HOMUHAIBHBIM TOK MyCKATEJIS.

7. IonynpoBogHukoBble (OeckoHTakTHbIE) myckatenu TunoB [IBP u IIBH
nHerT 1, 2 wim 3 kaHana KoMMmyTanuu. Bpems BKIIIOUEHMS ISl MyCKaTeNneu ¢
MPSIMBIM IMIYCKOM CcOCTaBJIsieT He Oojee 10Mc, a Bpems oTKiIro4eHus — 15mc.

Bpewms cpabaThiBaHUS TOKOBOM 3aIIUTHI:

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

o 1pu /1 .= 1,3 He Oomee 300 c.

Bpewms cpabaTeiBanus 3amuthl oT K3 cocraBiser He 6oiee 10Mmc.

8. Tupucropneie nyckarenun thna I[IT MMEOT eCTECTBEHHOE BO3YIIHOE
oxJaxxaeHue. HanpspkeHue BXOHBIX 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 — mpoxoaHOM WK AJ1s1 YCTAaHOBKM HA IUIOCKUX IIMHAX;

3 —

3aMBIKaHUs Ha 3EMJTIO;
JI — uMeeT CepIeUHMK B CHEIMaIbHOM UCIOJHEHUU i AuddepeHImaibHon

3allMUTHI;

P — pazpemMHBII CEpICUHUK.
yepe3 TUpEe TMociae OyKBEHHOro O00O03HAYEHHS COOTBETCTBYET
HOMHUHAJIbBHOW BTOPHYHOM Harpyske Tpancgopmartopa B Owm, yBeaudeHHoi B 100
pa3. Y tpanchopmaropoB tuna TKJI-0.5T u THIJI-0.5T mudpa 0.5 obozHagaeT
KJIACC TOYHOCTH, a OykBa T — TpONM4eCKOe UCTIOTHEHUE.

OCHOBHBIE TEXHUYECKHE JaHHBbIE TPaHCHOPMATOPOB TOKA IPUBEICHHI B
tabmure 4.22, a B Tabnuiie 4.23 — cBeIeHUs 0 3aMeHax TpaHC()OpMaToOpoB.

Ludper

HMCCT CCPACYHUK B CICHOUAIIBHOM MCIOJHCHUN MJI 3allWThbI

oT

Ta6numa 4.22
Texnnuyeckue JaHHbIE TPAHCHOPMATOPOB TOKA
m = Bropuunas Harpy3ska, mpu KOTOpon
S S obecrneunBaeTcs KJIacC TOYHOCTH
= o~ = o~
= 2E|EE
s 2E|EE
= | Homumamemwii | & & | 5 &,
e . CRCARER
Tun T | NEPBUYHBIA TOK, | & = | E =
) jeniY-] )
2 A =535
2 2| E2|0m|BA|O |BA| O | BA
T 35 2 0o
= S5 5
=} =~
an o
1 2 3 4 5 6 7 8 9 10 | 11
5; 10; 15; 20; 30;
T | es0 | 40;50,75:100; | ~ |~ | | 5 | — | | - | -
’ 150; 200; 300
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apoaonKeHue tao. 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 | ,00 200 a00re00: | -~ | - | 02| 5 |02] 5 | - | -
800: 1000
5: 10; 15; 20; 30; 40;
50; 75; 100; 150;
TK-40 | 660 | 500 s0c 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 oo | —lo2!s5 lo2| 5| - |-
TII-40 | 660 |  600; 800; 1000 ~ —Joalwo | -] - =] =
TII-120 | 660 | 800: 1000: 1500 oo S T2 0 -] -
TLI-05 | 500 14000 640y | — | - | - | - | - [ = | -
TLUI- 400: 600: 800 5
05T | 960 1000: 1500 -~ | =~ Jwl| 2] |>
100-300 40 |s500| - | 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 S I I
300: 400
Tgigg- 660 | 600: 800: 1000: I R e e
! 1500
THILI- _
066 | 660 | 15000; 25000 e
T | oo 2000: 3000. e _
0,66 4000: 5000 T I
TIMC- | o | 2000;3000;4000 | - | - | — | - | | - _
0,66 5000: 6000: 8000 | - | — | — | 40 I
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OKOHYaHwue tadmn. 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(4¢c) | — | 0,8 | 20 | 20 | 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

Tunsl 3aMeHsAeMbIX TpaHCHOPMATOPOB 3ameHa

TK-20; TK-40; TII-0,66; TK-120; T-0,66; THIH-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; TIIJI-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

T3J1-1; T3JIM-1; T3PJI,

TI3I1 T3J13-125
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5. BbICOKOBOJIbTHOE OBOPYOOBAHUE CUCTEM
ANEKTPOCHABXEHUA

5.1. Cunoeblie mpaHcghopmMamopbl

CunoBble  TpaHcopmaTopbl

NpCaAHa3HAYCHbI

Ui TpeoOpa3oBaHus

ANEKTPUYECKON SHEPrHUHM IEPEMEHHOT0 TOKAa OJHOTO HAIpsHKEHUs B JApPYToe.
CtpykTypa yclIOBHOTO 0003HaueHUsI TpaHC(hOpMaTOpOB IpHBeeHa Ha puc.S.1.

1

Onna 6ykBa
Yucino das:

O — ogHO(ha3HBIH
T - Tpexdazubiii

OnHa wim 1Be OYKBBI

?

3

AH5||6

Bun oxnaxaeHus:

C — BO32yILIHOE OTKPBITOE;

C3 — Bo3ay1IHOE 3AIIUIIICHHOE;

CI' — BO3aylIHOE repMETUYHOE;

CJI — BO31y1IHOE C AYTHEM;

M — ectecTBeHHass UUPKYISALUSA Maciaa U
BO3/YyXa;

J| — npuHyauTenbHas UUPKYJSALNS BO3AyXa U
€CTECTBCHHAs Maca,

MII - ecTecTBEHHAas UUPKYISALUSA BO3AyXa U
NPUHYIUTEIbHAS MaCa;

AL - npuHyauTeNbHAS TUPKYJIALMS BO3IyXa
1 Maclna;

MB - npuHyauTenbHast HUPKYISLNAS 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 udpa
Kitace Hanpsixenuit, kB

MHuoro3nauHas nudpa
HomunansHas MomHoCTh, KBA

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

Opna 6ykBa «T»

O6o3HayeHue TPexoOMOTOYHOTO TpaHchop-
Maropa

1. Ins 0603HaYeHus1 aBTOTpaHCPOPMATOPOB Jo0aBIseTcst OykBa «A»

2. 1ns 0603HaueHMs 3aIUThHI Macja a30THOM MOAYIIKOM 0e3 paciuupuTens nocie Buaa
OXJIaX/IEHUs cTaBUTCS 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 AJIEKTPOCTAHIIMMA 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 MAacCJSIHbIX TpaHcpopmaTopoB, B Tabiuue 5.4 — TpexoOMOTOUYHBIX

MAacJSHBIX TpaHC(HOPMATOPOB.

Tabmura 5.1

Texnnuyeckue 1aHHbIe TPpex(da3HbIX CyXux Tpanchopmaropos, U,,, < 1000 B

Soms Uson 00MOTOK, B ITotepu, BT
T kBA | BH HH XX k3 | Y ® | b
TC10/ 0,66 380; 660 | 230; 400
TC3-10/0,66 | O 380 .42 | 7°(%0) | 280 7,0
380; 660 | 230; 400
T, | 16 220 230 1100 (125)| 400 58
' 380 36; 42
380; 660 | 230; 400
%8'32_%%626 25 250 230|140 (180)| 560 48
' 380 36; 42
380; 660 | 230; 400
%85‘%9'8%6 40 220 230|200 (250) | 800 4.0
' 380 36 42
TC-63/0,66 380; 660 | 230; 400
TC3-63/0,66 | 3 220 o501 280(350) | 1050 3,3
131001086 | 100 390 (490) | 1450 27
380: 660 | 230: 400
%83%536/06,6666 160 560 (700) | 2000 2,3
Ipumeuanue. Cxema u rpymmna coeguaenuit oomorok Y/Y, — 0.
Tabmuma 5.2

Texnnueckue JaHHbIe TPpeX(a3HbIX CyXux Tpanchopmaropon, U, .ugu >1000 B

Stoms Uson 00MOTOK, KB ITorepu, kBt

Tn KBA BH HH XX | K3 | Jen %0 | lea %
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; 10,5 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 . . 0,4 2,5 12 8
TC3A-1000/10 6,63, 10 215 1.1
TC3Y-1000/10 6 10 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

Ilpumeuanue. Cxema u rpynrna COeJMHEHUH 0OMOTOK

u Y/Y,—0 1o 1000 kBA BKIIOYHUTENBHO.

A/Y — 11 mi1s Bcex UCIIONTHEHU




TexHuyeckue JaHHbIE TPeX(Pa3HbIX MACJIAHBIX TPAHCHOPMATOPOB

Taomuma 5.3

Tun Shoms U,.on 0O0MOTOK, 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 A/Y 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 YN .-0: A/Y 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 1L
1575 11 Y/A-11 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
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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 6.3 105 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 x 5200
35 3.15
TM-4000/35 4000 50 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 i - 5 5
T/1-16000/35* 16000 : i X X - 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 - 0s
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 (HomunajgbHas 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
TPH-63000/110 63 6,3-10,5 50,5 245 0,5
TPIH-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
TP/JH-63000/220 0563
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 tpanchopmMaTopoB, OTMEUEHHBIX 3BE3/I0YKOH (*), MOTEpH ONMPEEISIOTCS MPH MPHEMOYHBIX HUCITBITAHHSIX.

2. Tpancpopmarop TMBM3 nmeer BUTON MarHUTONPOBO/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 tpanchopmaropor TPJIIIH-100000/220 u 160000/220 ams oomoroxk BH-HH1 (HH2) Uy,
=23 %); nns oomorok HH1-HH2 U,; >30% (110 kB), Uy, > 28 % (220 xB).

4. Tlotepu K3 ans TpancdopmaTopoB ¢ pacieruieHHoi oOMOTKOI npuBeieHs! 11 oomotok BH-HH.

5. Cxema u Tpynma COCIMHEHHH  OOMOTOK  TpaHcpopmaropoB Y, /A-11, nmns  TpaHchOpMaTopoB €  pacHICTUICHHOU
oomotkoit HH - Y,/A-A-11-11.

6. Tpanchopmatoper 110 kB momkHBI JOmyckarh paboOTy C  3a3eMJIGHHOM HeHlTpanpio o6motok BH mpu  ycrmoBum
3alUTBl HEUTPAJIN COOTBETCTBYIOLIUM Pa3psIHUKOM.

7. Bsonbl u otBoas! Heltpanin HH tpancdopmartopos 110 kB u BbIle 10KHBI OBITh pacCYMTAHbI HA TPOAOKUTENBHYIO HArPy3Ky TOKOM,
pPaBHBIM HOMHHAJIBHOMY TOKY 00MoTOK BH.

8. Pexxmm pabotel HeWTpamu oOmorok BH  tpancopmaropoB 220 kB - riayxoe 3azemienuwe. I[lpm  3TOM  HM30JISAIHS

126

HEeHTpanu 10JKHA BBIJIEpKATh OJTHOMUHYTHOE HaNpsKeHHE MPOMBIIUIEHHONW 4acTOThl, paBHOE 85 KB (neiicTByloiiee 3HaueHMe).




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 | 5o 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 e 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
T/ITH-63000/220 63 _ _ _ _ _ _

Ilpumeuanus.

1. HoMuHampHBIE MOIITHOCTH BCEX OOMOTOK paBHBI HOMHUHAJIBLHON MOIITHOCTH TpaHcdopMmaTopa (3a uckimrodeHuem oomotkun CH
HanpspkeHueM 34,5 kB, koTopas paccuuTaHa Ha Harpy3Ky, paBHyio 90 % HOMUHATBHON MOIITHOCTH TpaHCchopMaTopa).

2. lNotepu K3 u nanpsokenus K3 ykazaHsbl 111 OCHOBHBIX OTBETBJICHUH 0OMOTOK.

3. 3Be3oukoii (*) ykazansl HanpspkeHus K3 npu n3menenuu pacrnonoxxenust ooMorok CH u HH oTHOCHTENnbHO CTEp kHS MarHUTOIPOBO/IA.
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5.2. BbIiKniro4amesiu e bICOKO20 HanpsiXXeHus!

BoIkiIrouaTenu BBICOKOTO HaIPSOKEHUS MpEAHA3HAYEHBI I OTKIIOYEHUS U
BKJIFOYEHUS LIENeH B HOPMAJIBHBIX U aBAPUMHBIX PEKUMAX.

BeIkitouarens  SIBISIETCS  OCHOBHBIM — ammapaTtoM B 3JIEKTPUYECKUX
ycTaHoBKax. OH CIY>KUT JUIsl OTKJIFOUEHUS U BKJIFOYEHHS LENU B JIFOOBIX pEeKUMaXx:
JUIMTeNbHAsT Harpys3ka, meperpyska, K3, xomoctoit xona, HeCMHXpOHHas paborta.
HawnOoiiee cio)XHOW M OTBETCTBEHHOW OIepanuen SBISIETCS OTKIOYEHUE TOKOB
K3. UYerkas pabora BBIKJIIOUATENSI OTPAaHUYMBAET PACIPOCTPAHEHUE aBapuu B
ANEKTPUYECKON ycTaHOBKE. OTKa3 BBIKIKOYATENSI MOXKET IPUBECTU K Pa3BUTHUIO
aBapuu.

ITo KOHCTPYKTUBHBIM OCOOEHHOCTSIM M CIIOCOOY TallIEHUIO IyTH Pa3InyaroT
MAacCJIsIHbIE 0aKoBbIE, MaJIOMACJISHBIE, BO3/yILIHEIE, 3JIETa30BBbIE,
AJIIEKTPOMATrHUTHBIE, BAKYYMHBIE BBIKIOYaTed. Kpome TOro, 1o poay yCTaHOBKHU
paznuyaroT BBIKIIOYATENHM JJIsI BHYTPEHHEH, Hapy>KHOM YCTAaHOBKM U JJIA
KOMIUIEKTHBIX  PaClpeNeIUTENbHbIX  YCTpOMCTB.  CTpyKTypa  YCIOBHOIO
0003HaYEHUs BBIKIIIOUATEIEH BEICOKOTO HAMPSXKEHUs TPUBEJAEHA Ha puc.S.2.

[2][3][4][s][e][7][8]e]

Opnna O6ykBa O mdpa

B — shicmionarens, ‘ 1 — s paboThI HA OTKPBITOM

M - MmamoMacIIsTHBIN BO3ZIyXe:

Onna GykBa 2 — st paboTHI B MOMEIIEHHUSX CO
M — MaHOMaCHHHBII;'I; CBO6OI[HBIM JOCTYIIOM Hapy>KHOT'O
B — Bakyy™mHBIi; BO3/TyXa;

3 — 1 paboTHI B 3aKPBITHIX

I' — ropuIkoBEIif (TeHepaTOPHBIA); .
MTOMEIIICHUSAX C €CTECTBEHHON

I1 — OJBECHOE UCTIONHEHHE TOJIFOCOB; 5
D — ¢ 2JIEKTPOMATHUTHBIM MPUBOJIOM; BEHTHILICH
K — xonoukoseiii win niist KPY

OpHa i 1Be OYKBBHI

Opnna nnu 1Be OyKBBI

M — MOZIepHU3UPOBAHHBIN;
O — € 3IEKTPOMAarHUTHBIM ITPUBOJIOM;

VY — a5 yMEpEeHHOr0 KIuMaTa;
T — nas TpONMMUECKOTO KIMMAaTa;
XJI — 11 X010JHOrO KJIMMAaTa

1 — mpuBOJ PY>XKMHHO-MOTOPHBII UITH
II0/IBECHOE HCIIOJIHEHHUE II0JIIOCOB; MuorostauHas uugpa
CH —crienmansHoro HCIONHEHHMS Homunanbubii Tox, A
T — TpeXnoJIIOCHBIN;

K — mosiBeCHOE MCTIOJIHEHHE TIONIOCOB

2-, nnu 3-3HauHas nudpa
HoMuHanbHBIN TOK
Onna OykBa OTKJIIOUEHHs, KA

C — celCMOCTONKMUIA,
Y — 17151 4acThIX KOMMYTALINIA;
O — 3NIeKTPOMAarHUTHBIN PUBOJT

MHoro3HayHas nudpa
HomunansHoe Hanpspkenue, kB

Puc.5.2. CtpykTypa ycIOBHOTO 0003HAUCHHUS BBIKIIOYATEICH BEICOKOTO HAIIPSYKEHUS

B Tabmumax 5.5 m 5.6 mpuBeAeHbI TEXHUYECKHE JAaHHBIC MaJOMACIISHBIX,
AIIEKTPOMArHUTHBIX U BaKyyMHBIX BBIKJIIOUaTesnei Ha Hanpsbkerue 6/10 kB. bonee
HIMPOKasi HOMEHKJIATYpa BBIKJIFOUATeIeH BRICOKOTO HAMPSHKEHUS J1aHa B [5].
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TexHnueckue JaHHbIE BbIKJIIOYATeE e

Taomuma 5.5

[IpenenbHbIN CKBO3HOM TOK | KA
K3, kA HOMLBIE Toxk Tepmu-
HaganpHoe Hauansnoe YeCKOu
JIEUCTBYIO- JICUCTBYIO- CTOMKOCTH, Ioxsoe
Tun Usom, KB hiow hioworin niee 3Haye- niee 3Haye- KA/morry- BpeMi
HOM> A KA Haubomns- Hau60b- OTKIIIO-
mmit Tox | e MEPHO mmit Tox | e MEPHo cTimoe YEHHs, C
TAYECKOHN IAYECKOMN BpEMs €ro
COCTaB- COCTaB- JIEUCTBHS, 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
BMIIS-10-630-20Y3 630
BMII>-10-1000-20Y3 1000
BMII>-10-1600-20Y3 1600 20/8 0,095
BMIIS-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
BMIIS-10-630-31,5Y3 630
BMII3-10-1000-31,5Y3 10 1000 0,095
BMII3-10-1600-31,5Y3 1600
BMIIS-10-3150-31,5V3 3150 31,5 80 315 80 31,5 31,5/4 0,12
BMII3-11-630-31,5T3 630
BMIID-11-1250-31,5T3 11 1250 0,095
BMII3-11-2500-31,5T3 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-10-1600-20Y2 1600
BK-10-630-31,5Y2 10 630 0.07
BK-10-630-31,5T3 11
BK-10-1000-31,5Y2 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
BKD-10-20/630V3 630
BK3-10-20/630T3 11
BK5-10-20/1000Y3 10 1000 20 52 20 52 20 20/3
BK3-10-20/1250T3 11 1250
BK3-10-20/1600Y3 10 1600 0,095
BKD-10-31,5/630V3 10 630
BKD-10-31,5/630T3 11
BKD-10-31,5/1000Y3 10 1000 20 80 315 80 315 3L5/3
BKD-10-31,5J1250T3 11 1250
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MPOI0JIKEHNEe Tab. 5.5

1 2 3 4 5 6 7 8 9 10
BKD-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

MI'T-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 1950 20 52 20 52 20 20/4 0,07

BD5-6-40/1600Y3{T3) 1600

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

B5-6-40/3200Y3(T3) 3200

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

BDC-6-40/2000Y3(T3) ’ 2000

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

BD53-6-40/1600Y3(T3) 1600 40 128 40 128 40

BB3C-6-40/1600Y3(T3)

B53-6-40/2000T3

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

B53-6-40/2500Y3(T3)

BDOC-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
B99-6-40/3150V3
BYDC-6-40/3150Y3 6 3150 40 128 40 128 40 40/3 0,08
BD-10-1250-20-Y3(T3) 1250
BD-10-1600-20-Y3(T3) 1600
B5-10-2500-20-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
B5-10-3600-31,5-Y3(T3) 3600
BD-10-40/1600V3 10 1600
B5-10-40/1600Y3 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

BBT3-10-10/630Y2
BBTI-10-10/630Y2 - 10 25 10 25 10 10/3
BBT3-10-20/630YXJI2
BBTII-10-20/630YXJI2
BBT5-10-20/1000YXJI2 10 1000 0,05
BBTII-10-20/1000Y XJI2 20 52 20 52 20 20/3
BBD-10-20/630V3 630
BBD-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

BB5-10-31,5/630Y3 630
BBD-10-31,5/1000Y3 1000
BBD-10-31,5/1600Y3 10 1600 31,5 80 31,5 80 315 31,5/3 0,075
BB5-10-31,5/2000Y3 2000
BBD-10-31,5/3150¥3 3150
BB32-10-20/630T3 630
BBD-10-20/1250T3 1250 20 52 20 52 20 2013
BB3-10-31,5/630T3 630

: 11 0,075
BBD-10-31,5/1250T3 1250 '
BBD-10-31,5/1600T3 1600 315 80 315 80 315 31573
BBD2-10-3175/2500T3 2500
BBD-10-40/1250T3 1250

BB2-10-40/1600Y3

1600
BBD-10-40/1600T3
BB2-10-40/2000Y3 2000 40 112 40 112 40 1073
BB3-10-40/2500T3 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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OKOH4YaHue tadi. 5.5

1 2 3 4 &) 6 7 8 9 10
BBITY-C-10-20/1000Y3 1000 50 o1 0,04
BBI13-10-20/630Y3 630
BBI13-10-20/1000V3 1000 20 52 20 52 20 2013
BBI12-10-20/1600Y3 10 1600 0.08
BBI12-10-31,5/630Y3 630 ’
BBI12-10-31,5/1000V3 1000 31,5 80 31,5 80 31,5 31,5/3
BBI13-10-31,5/1600Y3 1600
BBCH-10-25/1000Y3 6; 10 1000 25 63 25 63 25 25/3 0,06
BBK95b-10-20/630Y3 630
BBK95-10-20/1000Y3 1000 20 52 20 52 20 20/3
BBK3b-10-20/1600Y3 1600 0.07
BBK9b-10-31,5/630Y3 630 ’
BBK3b-10-31,5/1000Y3 1000 31,5 80 31,5 80 31,5 31,5/3
BBK95b-10-31,5/1600Y3 10 1600
BBK3P-10-20/630Y3 630
BBK3P-10-20/1000Y3 1000 20 52 20 52 20 20/3 0,08
BBK9P-10-20/1600Y3 1600
BBM5-10-40/2500Y3 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 BwikatouaTenmu cepud BBIID-10 moryT OBITh yCTaHOBJIEHBI B3aMeEH
BMII3-10 B KPY cnenyromux 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 npennasHadensl uisi  4acThIX
KOMMYTalluii BO BHYTPEHHUX YCTaHOBKax HampsbkeHueM 10 kB TpexdaszHoro mepeMeHHOro
TOKA.

3. Bakyywmnsie Bwixmrodatenun tuma BBCH-10-25/1000Y3 mpumenstorcs B KPY,
HAaCOCHBIX TMEPEKAUYMUBAIONIMX CTAHIUSAX U HUCIOJB3YIOTCS IS 3aMEHbl MaJOMacClIsTHBIX
BeIKItouareneit HL-4-8 yvemnickoro npousBoacTa B mkadax KPY tuma RS465, Haxomsmmxcs B
JKCILTyaTaluu.

KoHCTpyKMs HCKIIIOYaeT BO3HMKHOBEHHME B 3JIEKTPOYCTAHOBKAX IEPEHANPSDKEHUN Ipu
OTKJIFOUYEHUHU WHYKTUBHBIX TOKOB (B TOM YHCJI€ IPU KOMMYTAIIUU 3JIEKTPOABUTATENICH ).

4. Bakyymuble BBIKJTFOUYATEITN cepuu BBK39b-10 NpeHa3HaYEHbI
st 3ameHbl BeIkItouaTenet cepun BKD-10 ma nomuuanbubie Toku 630- 1600 A u Toku
oTkJIroueHUs 10 31,5 KA.

5. Bakyymubie Bwikmatouatenn cepuu BBKOP-10 npucmocobiienbr 111 3aMEHBI
ManoMacisiHbIX Beikimtodatenei Tuna BK-10 u BKD-10 B mkadax KPY cepuit KM-1, K-104, K-
59.

6. Bakyymuble Bblkitouarenu cepuid BBMD-10 npenHasHaueHsl i1 3aMEHBI
BhIKITIOUarenei cepuit BMIID-10 u BOM-6.

7. Bakyymuble Boikiarodarenu cepur BB/TEL umeroT crnenyoomue mpeuMyiiecTBa Io
CPaBHEHUIO C TPATUIIMOHHBIMHA BaKyYyMHBIMH BBIKIIOUYATEIISIMU:

® BBICOKMI MEXaHUYECKUU pPecypc;

e Majoe noTpedieHue MEKTPOIHEPTUH M0 LEMSAM BKIIOUYCHHS U OTKIIOYCHHUS,

e MaJjble TabapuThl U Maccy;

® BO3MOXKHOCTH YIPaBJIEHUS KakK IO IEMAM OIEPAaTUBHOIO IOCTOSHHOTO, TaK H

OTEPAaTUBHOTO MIEPEMEHHOTO TOKOB;

® OTCYTCTBUE HEOOXOAMMOCTH PEMOHTOB B TEUEHHE BCErO CPOKa CIIYKOBI;

e MaJasi TPYAI0EMKOCTh MPOU3BOJICTBA U, KaK CJIE/ICTBHE, yMEPEHHAs 1ICHA.

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

OmnpiT skermyataiun KPY moxasbiBaeT, yTo HamOojee YS3BHMBIM DJIIEMEHTOM B €ro
coctaBe sBIsieTcs BbIKIovarenb. C  TMOsBIEHHEM BaKyyMHBIX BBIKJIIOUaTelel —crana
1enecoo0pa3Hoil 3aMeHa HMH MACIHSHBIX, KOTOpPbIE YCTYHNAlOT TMEPBbIM MO TEXHUKO-
AKCIUTYaTAIAOHHBIM XapaKTEPUCTHUKAM U MPOCTO MCUYEPIAId CBOM CPOK Cy»)Obl. Takas 3ameHa
BBIKJTIOUaTeneil He TpeOyer 3ameHsl Bcero KPY u cinyxbam »skcmimyatanuu 00XOAuTCS
MUHHUMAaJIbHBIMU 3aTPaTaMU.

Beikmouatenu BB/TEL  KOHCTpYKTHBHOro HcCHoigHeHHMs | M 2 mpeaHa3HAa4YeHbl B
OCHOBHOM U1 3aMeHbl BeIKIIO4ateneir BMII-10, BMII3-10, BMIIII-10, BK-10, BKO-10, a
TakK>Ke JJIs IPUMEHEHHUs BO BHOBb pa3pabaThIBaeMbIX BBIKATHBIX deMeHTax siueek KPY.

Brikmouarenu BB/TEL KOHCTpYKTMBHOTO HCIIOJIHEHUS 3 MpeAHAa3HAYEHbl B OCHOBHOM
st 3aMmenbl B mkapax KCO u KPH macnsanbix Beikirouareneit BMI-133 u um nmonoOHbIX, a
TaK>Ke JJIs IPUMEHEHUs BO BHOBb pa3zpabarbiBaembix mkadax KCO u KPH.

B mnacrosimee Bpems ¢upmoii «TaBpuma DneKTpuK» pa3paboTaHbl M BHEIPSIOTCS B
OKCIUTYyaTaIlMI0 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 m HapyXHOH YyCTaHOBKH
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HOMUHAJIBHBIM HanpspkeHueM a0 10 kB tpexdasznoro nepemenHoro toka yactotoit 50 I'm ans
CHUCTEMBI C M30JIMPOBAHHON HEHUTPAIbIO U CIYXKUT 11 ycTaHOBKH B KPVY, a takxke miist 3aMeHbl
KOJIOHKOBBIX MasioMaclisiHbIX Beikimrouareneid 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 BCTPAaUBAETCS BMECTO BBIKIIIOYATENEH
cepurt BMII B BeikatHblie Tenexku cnenayromux KPY: K-37, KPY2-10, K-XI1, K-XI111, K-XXVI,
KP-10/500.

Taomuma 5.6
BakyyMHble BBIKJIIOYATEIH
S 88 |5
o = O (P
Tun I A liomorcn | Thom.omins 5 % c% 8 E = 6
HOM> KA C 4_‘8 g ; 8 CES 8‘;%
o s Q X
O S ] L O
S| 88|58
~ M =
BBT3-M-10-31,5; 20;/630; 1000; 12.5; 0,04 0.1 310
1600 630: | 20: 31,5
BBIIC-10-20/630; 1000; 1600 L000: ' 359 0055 | 0,06 2.510°
BB3-M-10-31,5: 20 /630 1000; 1600 004, | 4, 310°
1600 20:315| 0,05 !
BBIIB-10-20/630; 1000; 1600 0,055 | 0,06 2.510°
) . ) 2000;
15,3_3-1\/1-10-31,5,40/2000, 2500: 2500 |315:40| 005 | o1 110°
3150 50
BBY-CI1-10-31,5 (BBUY-C-10- 630, .
315) 20/630; 1000; 1600 1000: |20:315| 004 | 01 310
1600
BBCK-10-12,5: 20/630; 1000 fggo 315:40| 005 | 02 5-10°
630
BBK?-10 1000: | 20:31,5| 0055 | 0,06 ;
1600

Jlononnenus k mabnuye 5.6.

1. ¥V Bcex BbIKITIOUaTEsIEH IPUBO/I AJIEKTPOMArHUTHBIN, 3a uckiouenrnem BBIIC u BBIIB,
y KOTOPBIX — TPYXKHUHHO-MOTOpHBIM. KoMMyTalmoHHass HM3HOCOCTOMKOCTh JaHa MpH
HOMUHAJILHOM TOKE€ OTKJIIOUEHUS IIUKIIOB «BO».

2. Bakyymuble BoikmroyaTenu TunoB BBTO-M-10 u BBIIC-10 npeagna3znaueHsl 1uist
3aME€HBl MaJIOMACJISHBLIX BBIKTIOUaTenaed TuroB BMIID-10, BMII-10, BMI'-133, a Taxxke mis
ycTaHOBKH B Aueiikax tuna KPYD-61I1, 2KB2-6M, KPVII-6I1.

3. Bakyymubie BwIkmtouaTenm TuiioB BB3-M-10-20, BBD-M-10-31.5, BBIIB-10-20
npeaHa3zHaueHbl g yctaHoBkM B KPY tuma K-104, KM-1®, K-49, B3aumo3aMeHsembie ¢
BeIKIIFOUaTessiMu tuma BK-10, BKD-10.

4. Bakyymubie BoikmtoyaTenu Tuma BBD-M-10-40 mpeaHa3sHadeHbI ISl KOMMYTAIUH
ANEKTPUYECKUX IIETIeH TPH HOPMAJIBHBIX W aBaApPUUHBIX PEKUMAX B CETAX C W30JUPOBAHHOU
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HelTpanblo HanpspkeHueM Ao 12 kB. Ycranasnusarorcs B KPY tuna K-105, K-59, a taxxke
MOTYT MCII0JIb30BaThCs U1 3aMEHbl MAJIOMACIISIHBIX U 3JIEKTPOMAarHUTHBIX BBIKITIOUATENCH.

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

6. Bakyymusbie Boikmouarenu tuna BBK3-10 ¢ npyXHHHBIM MPUBOJOM MPHUCIIOCOOICHBI
uis  BcTpauBaHusg B wmkapel KPY BelkaTHOro THma M IpegHa3sHAYeHbl Ul 3aMEHbI
ManioMacisiHbIX Beikirouateneid TunoB BK-10 u BKD-10 B mkadax KPY cepuit KM-1, K-104,
K-59, K-XII, K-XXVI, KPVY-2-10, KPY-37.

7. Baxkyymubslie Bbikitouarenu tunoB BBU-C3-10, BBY-CII-10 npenna3zHayeHbl yist
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 - BeIKITIOUaTEND | KiumaTtndeckoe UCIOJIHEHHE
U KaTeropusi pa3MeIeHNs

H - narpysku VY — 1 yMEPEHHOI0 KJIMMaTa,
3 — Ui pabOTHI B 3aKPBITHIX

Opnna OGyksa IIOMEILEHUAX C ECTECTBEHHOM

P — ¢ pyunsIM npuBOIOM; BEeHTHJISIHCH

I1 - ¢ npyXMHHBIM MTPUBOIOM;

B - BakyymHBIi 3 — HalMuMe yCTPONCTBA IS

HOJJauM KOMaH/bl Ha OTKITIOYEHUE
Opnna nnu 1Be OyKBBI

1 — CO BCTPOCHHBIM
MpeAoXpaHUTENIEM;

Opnna niu 1Be OYKBBI

IIpY IEPETOPAHUM IPETOXPAHUTENSA

y — ¢ yCHICHHOM KOHTaKTHOH 3 — C 323eMIISIFOIIMMH HOXKAMH;

cneTemMon Il — 3a3€MJIAIOLINE HOKHU PACIIONOKEHBI
3a IPCAOXPAHUTCIIAMUA

HomunaneHoe Hanpsokenue, kB

HomuHansHOE 3HaU€HUE TEPUOINYECKOMN

HomunanbHBIN TOK, A .
COCTaBIIAIONIEN CKBO3HOTO 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

[Ipenenpublii| JlomycTumblii
< | « CKBO3HOM TOK S| o
< o TOK, A |BKIIOYCHHS, KA| o é g
<
< | E| E o= = | 85| o
T @] 0] 0] Z = = <
s Q z ) o 2 O o 2 |E ol 8 &
S B % £ | =S = E2 | 295|8¢8
= 2| E| E|EE| §| Bz c2/¢¢5
= S 5 T S T 5 a = S| 2K
é v < S s < S S c 0| ¥ g
Tun o S & |55 & 590 | 288 &
S = = 8 3 S 8 33| 23|53
T = = g | gx=| & S | 5823
| o 5 H |2 ¢ = 22| 28|25
cE> = A 2 | =3 2 = 3 SE| 5 &
an < = I~ M O = m O = Q| B K
= | | §E|5EZ| 5|58 28|65
= = E |= 5| B = |28 ¥
s £ | £ |=E| < | 28| F|8
o | T = = <|F
: :
BHP-10/400-103Y3 95 15
BHPm-10/400-103V3 ’ ’
BHPn-10/400-1033V3 1
BHPm-10/400-10301Y 3 15
BHPm-10/400-103013Y 3 400 | 400 | 800 | 25 10 o5 1o
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 HOMHHANBHBIN M HanOONBIINN TOK JaHBI
npu cosp > 0,7. HomunanpHOe W HaumOosbiiee padouee Hanpspkerus 10 u 12 kB
COOTBETCTBEHHO. TOKM OTKJIIOYEHMsSI: aKTUBHBIA U YpaBHHUTEIbHBIM paBHBI U cocTaBisioT 400
A. B Beixiouatensax Harpysku cepur BH-10 npumensitorcs npenoxpanurenu tunos [IKT101-
6, IIKT102-6, ITIKT103-6, [IKT101-10, [IKT102-10, ITKT103-10.

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

[11].

5.4. lNnaekue npedoxpaHumesnu HanpsixeHuem 6/10 kB

[Ipenoxpanurenn npeaHa3HAYEHbI Ul 3aLUTHI JJIEKTPUYECKUX LENeu U
ANEKTPOOOOPYIOBaHUS OT TOKOB, NPEBBIMAIOIIUX JOMYCTUMbBIE IO YCIOBHIM
Harpesa ¢ y4eTOM NEPErpy304HOi CLIOCOOHOCTH.

CrpykTypa yclIOBHOTO 0003HAaUeHMs MPEAOXPAHUTENEH NIPUBEACHA HA PUC.
5.4, a OCHOBHBIE TEXHHUYECKHE JaHHbIe — B Tabnuue 5.8. Ha puc. 5.5 nansl Bpems-
TOKOBBIE XapaKTEPUCTUKH IUIABJICHUS HEKOTOPBIX npenoxpanureneit cepuu 11IKT.
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ITKT
|

I1 - mpenoxpaHuTtens

K - kBapueBsbIit

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

Tpex3Haunas mudpa

XXX -

101....105 — HOMEDp cepumn

HomunannHoe HAITPAKCHUEC I

MPEIOXPAHUTENECH KIIMMATUHYECKOTO
WCIIOJTHEHUS Y WK HauOoJiblee pabouee
HanpspKeHUe JUIs TpeoXpaHuTeNnei
KJIuMaTuyeckoro ucnoianenus T, kB

Kareropus pazmereHus

1 — Ha OTKPHITOM BO3/1yX€;

3 — U1 pabOThI B 3aKPBITHIX
IOMEIICHUSX C €CTECTBEHHON
BEHTUJISILIUEN

Kiumaruueckoe ucroiHeHme

KJIIMMaTOM

Y — s pailoHOB ¢ yMEPEHHBIM
KJIUMaTOM,;
T — ni1g paiilOHOB C TPOITUYECKUM

HoMmuHanbHBIM TOK OTKIIOUYCHUS, KA

HomuHaneHbII TOK npeoxpanurens, A

Puc. 5.4. CtpykTypa ycinoBHOro o003HaueHHs IpeIoXpaHuTenen

Ta6numa 5.8
OcHOBHBbIE TEXHHYECKHE JAHHbIC MPeAOXPAHUTEICH
Tun Usoms KB | Umax, KB | Loy Ipenoxpanutens, A | lyom orn, KA

1 2 3 4 5
IIKT101-6-2-40Y3 2
IIKT101-6-3,2-40Y3 3,2
IIKT101-6-5-40Y3 5
IIKT101-6-8-40Y3 6 29 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
IMKT101-10-8-31,5V3 10 19 8 31,5
IMKT101-10-10-31,5¥3 10
IMKT101-10-16-31.5¥3 16
IIKT101-10-20-31,5¥3 20
IIKT101-10-31,5-12,5VY3 31,5 12,5
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npoaopkenue tabi. 5.8

1 2 3 4 5
[IKT102-6-31,5-31,5Y3 315
[IKT102-6-40-31,5Y3 6 - 40
[IKT102-6-50-31,5Y3 ' 50
[IKT102-6-80-20-Y3 80 20
[IKT102-10-31,5-31.5Y3 31,5 315
[IKT102-10-40-31,5V3 10 12 40
[IKT102-10-40-12,5V3 50 12,5
[IKT103-6-80-31,5V3 80
[IKT103-6-100-31,5Y3 6 7,2 100 31,5
[IKT103-6-160-20Y3 160
[1KT103-10-50-31,5Y3 50 315
[1KT103-10-80-20Y3 10 12 80 20
[1KT103-10-100-12,5Y3 100 12,5
[IKT104-6-160-31,5Y3 160 31s
[1KT104-6-200-31,5Y3 6 7,2 200 ’
[IKT104-6-315-20Y3 315 20
[1KT104-10-100-31,5Y3 100 315
[IKT104-10-160-20Y3 10 12 160 20
[IKT104-10-200-12,5Y3 200 12,5
[IKT101-6-2-20Y3 2
[IKT101-6-3,2-20Y3 3,2
[IKT101-6-5-20Y3 5
[IKT101-6-8-20Y3 6 7,2 8 20
[IKT101-6-10-20Y3 10
[IKT101-6-16-20Y3 16
[IKT101-6-20-20Y3 20
[IKT101-10-2-12,5V3 2
[IKT101-10-3,2-12,5V3 3,2
[IKT101-10-5-12,5V3 5
[IKT101-10-8-12,5V3 10 12 8 12,5
[IKT101-10-10-12,5Y3 10
[IKT101-10-16-12,5Y3 16
[IKT101-10-20-12,5Y3 20
[IKT101-6-2-40Y1 2
[IKT101-6-3,2-40V1 3,2
[IKT101-6-5-40Y1 6 7,2 5 40
[IKT101-6-8-40Y1 8
[IKT101-6-10-40V1 10




OKOHYaHue T1adm. 5.8

1 2 3 4 5
IKT101-6-16-40V 1 16 40
IIKT101-6-20-40VY 1 6 7.2 20
[IKT101-6-31,5-20V1 315 20
[IKT101-7.2-2-40T3 2
MKT101-7,2-3,2-40T3 3,2
IKT101-7,2-5-40T3 5
IIKT101-7,2-8-40T3 6 - 8 40
IIKT101-7,2-10-40T3 ' 10
IIKT101-7,2-16-40T3 16
IIKT101-7,2-20-40T3 20
MIKT101-7,2-31,5-20T3 31,5 20
IIKT101-10-2-20V 1 2
MIKT101-10-3,2-20Y 1 3,2
IIKT101-10-5-20¥ 1 5
IIKT101-10-8-20Y 1 8
IIKT101-10-10-20Y 1 10
IIKT101-10-16-20Y 1 16
IIKT101-10-20-20V 1 20
IKT101-10-31,5-12,5V1 31,5 12,5
[IKT101-12-2-20T3 2
IIKT101-12-3,2-20T3 3,2
[IKT101-12-5-20T3 5
IIKT101-12-8-20T3 10 12 8 20
IMKT101-12-10-20T3 10
IIKT101-12-16-20T3 16
IIKT101-12-20-20T3 20
[IKT102-7,2-31,5-31,5T3 31,5
[IKT102-7,2-40-31,5T3 6 7.2 40 315
MIKT102-7,2-50-31,5T3 50
ITKT102-12-31,5-20T3 10 1 31,5 20
ITKT102-12-40-20T3 40
[IKT105-7,2-80-31,5T3 80
[1KT105-7,2-100-31,5T3 0 72 100 313
[IKT105-12-50-20T3 50
IIKT105-12-80-20T3 10 12 80 20
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Puc. 5.5. Bpemsi-TokoBbIE XapaKTEPUCTUKH IJIABKUX MPEIOXPAHUTENEH TPYIIIbI
IIKT (t,; — npennyroBoe Bpems, |, , — IeMCTByIOIIEE 3HAUCHHUE TIEPUOIUYECKON
COCTaBJISOIIEH 05KUJIAEMOTO TOKA).

a) — I IpeIoOXpaHuTeNeH
IIKT101-10-2-12,5Y3
I[MIKT101-10-3,2-12,5¥3
IIKT101-10-5-12,5Y3
IIKT101-10-8-12.5Y3
IIKT101-10-10-12,5Y3
IIKT101-10-16-12,5Y3
IIKT101-10-20-12,5Y3
IIKT101-10-31,5-12,5¥3
IIKT102-10-50-12,5Y3
IIKT103-10-100-12,5Y3
IIKT104-10-200-12,5Y3
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0) — U1 TIpeIOXpaHUTENCH
I[MIKT101-10-2-31,5V3
I[IKT101-10-3,2-31,5V¥3
IMKT101-10-5-31,5V3
IMIKT101-10-8-31,5V3
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
IMKT103-10-50-31,5V3
I[MIKT103-10-80-31,5V3
IIKT104-10-100-31,5VY3
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
Pa3zbeaMHUTE 1M BHYTPEHHEH YCTAHOBKH
o S Bpewms
= = CTOMKOCTB ITpH [IpOTCKAHN
;’ 0:) j“ CKBO3HBIX TOKax K3, HaH6TO(J)II?;Her o
& a & KA TEPMHYECKON
= E s CTOMKOCTH, C
[€a)
Tun ; R =8 T 52 ¢ = é B IIpuBon
= Q 5 Sy=p= TR < =
2 = = EZSw 75,2 25 ks
5 | g S | 5588 | EZ% | Ex | &%
e} o = = Loz OoF g ) =)
= e S | 598 g2 EE | 2&
= 5 T | £29 S s = Q
g |2 = 5E% g
B mpexnontocnom ucnoanenuu (pama)
PB3-20/63V3 20 24 30 50 20 4 I1P-3V3
PB3-20/1000Y3 20 24 | 1000 55 20 4 I1P-3V¥3
PB3-35/630V3 35 | 40,5 | 630 51 20 4 I1P-3Y3
PB3-35/1000Y3 35 | 40,5 | 1000 80 31,5 4 I1P-3V3
[1P-3V3, unu
s 10 | 12 |2000| 85 315 4 I14-50V3,
v [1J[-5VY'1
B oononomochom ucnonnenuu
PBK-35/2000 35 | 40,5 | 2000 115 45 4 I1P-3V3
M4-50Y3,
PBP3-10/2500¥3 | 10 12 | 2500 125 45 4 v [T1-5VY1,
niu [TP-3V3
PBP3- * * i IM4-50Y3
35/2000Y X1 10 12 | 4000 | 125/180 45/71 4 o TL-5Y 1
PBP3-20/6300Y3 | 20 | 24 |6300| 220260 | 80/200 | 4 IT1-50%3
niu [T/1-5VY'1
PBP3-20/8000Y¥3 | 20 24 | 8000 | 300/320 112/125
] ] MJ1-12Y3 u
PBP3- 410 riu., | 180 riLm., I14-50Y3
20/12500¥3 20 24112500 250 3a3. 100 3as3.
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Tadmuma 5.10

Pa3bequHuTE I HAPYKHOU YCTAHOBKU

) S Bpewms
= g Croi IIPOTEKAHUS
= TOMKOCTB TIPH
2 E <:n CKBO3HBIX TOKax HaH6T0(J)II£’;Her0
& | g = K3, kA TepMUUECKOMH
=) = 5 CTOMKOCTH, C
ia)
Tun ; g = I S o = QE) B IIpuson
|3 s |>»25 222 % =
- =| E |EESw TS X B 35
3 | B S |E555| 585 | % | 2%
= O S & o = =T
= = T 5 25 2 wox = Q
2 | = = =82 S
1 2| 3 4 5 6 7 8 9
B mpexnontocnom ucnoanenuu (pama)
PJIH/I-10/400V1 400 25 10 I[TPH-10MVY 1
PJIH/I-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“
PJIHJI 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\11
PJIH/I 2-10/400X11 T
PJIH/ 2-10/630V 1 630 35,5 12,5
B oononontocrom ucnonmnenuu
PH/I-35/1000VY1
PHJ/I3-1a-35/1000Y 1 I1P-Y1
PH/13-35/1000VY 1
PHJI-35/1000XJ11 ITP-XJI1
PH/I3-C-35/1000VY1 1000 63 25 ITP-XJI1
[1B-20Y?2 wiu
PH/I-355/1000Y1 35 40,5 4 IIPH-110B
PHJ/13-3565/1000VY1 I1P-Y1
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-2YXT1
P/13-35/3150YXJI1 3150 | 125 50 1
MMP-2YXJI1
110/1000VY1
[TP-V1 nmm
PH/I-110/1000VY1 -5 1
PH/131a-110/1000Y1
PH/I-1106/1000Y1 | 110| 126 | 1000 80 31,5 3
PHJ131a-110/1000Y 1 P-Y1
PH/131a- J1-5Y'1
1106/1000VY1
PHJ13-1106/1000V 1
PHJI3-110/1000V1
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okoHyauue tadi. 5.10

1 2 ] 3 | 4 5 6 8 9

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

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

I1P-V1 mm
PH.I-150/1000Y 1 1000 _
PHILIS3000vT 1150 [172 fgog] 100 40,0 M-5Y1
PII13-220/3150Y X1 3150 | 125 50,0 Hﬂ'sgﬁﬁnm'
PH/1-2205/2000Y 1 252 | 2000 ! HP'YSES;T SA-

220

PI13-220/1000Y XJI1 1000 | 449 40,0 Hﬂ'sggjﬁnm'
PJ13-220/2000Y XJI1 .| 2000 HP’Q%HHP'

Ilpumeuanue. B TunoBoM 0003HAYEHMM pPa3bEIUHUTENEH YKa3bIBAIOTCA MX OCHOBHbBIE
napaMeTpsl 1 0COOEHHOCTh KOHCTpyKUuU: P- pazbenunurtenu; B - BHyTpeHHsAs ycTaHoBKa; H -
HapyxHas; JI - nuneiinsle; K - Hoxu kopoOuaroro npoduist; [l - pa3beAMHUTENb UMEET JBE
OTIOPHO-U30JIALIMOHHBIE KOJOHKH. BbykBa 3 0003HAauaeT Hanuyue BApUAHTOB HMCIOTHEHUS: C
oaHUM 3azemnsitoniuM HOokoMm - PHJI31a; ¢ aByms 3azemmstomumu Hoxamu - PHJI32; 6e3
3azemisitolnx Hoxke - PHJI. DBykBpl, crosiiume mnepex HampsbkeHueM, C - Hajaudue
MeXaHUYECKOM OJOKHPOBKU. ByKBBI, cTOsIIIIME TIOCTIE HANPsKEHMs, b - ¢ ycuneHHON N30IIsLuen.

5.6. Kopomko3amMbikamesnu

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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Tadomuma 5.11

KopoTrko3ambikaTean* HapyKHOW YCTAHOBKH (OTHONOJIIOCHOE MCIIOJTHEHHE)
s |o v < S [MonHOE Bpemst 3
m | E é B 2| s 2 BKJIIOUCHUA**, ¢, HE | o é
= 1B % = g g o Gosee S
S |8 3 z 5|9 = = 8 =
Ho| & & Q| g 25 [pu royonene| g -
2 cE o g = g « E;( S TOJIILMHOIA, 5 =
S|y |Eg/EE|E L% MM = g
= N =)= s 5
Tun % é @ E §" é § E é E’% 6e3 5 % [TpuBox
< L O =N | =
¢ 12 1ER3E (35| E il :
S8 |s | 28|25 2L rem =
2 K E
g |8 = S S 2. x o 2 5
T |5 |E N = = < £
= < [T B S g
KPH-35V1 35 [40,5| 42 | 16,5 4 0,1 | 0,15 - 490 |TIPK-1VY1
ITPK-1V1
K3-110¥YXJ11 51 12,5 0,14 0,2 v [TPK-
110 | 126 12,5 . _ 784 X1
K3-1106-V1 32 0,18
K3-150V1 150 | 172 0,2 - ITPK-1V1
K3-220V1 220 | 252 5L | 20 200 0,25 980

Ipumeuanue. B TumoBoM 0003HaueHUH KOPOTKO3aMbIKaTessi: K3 - KopoTko3aMbIKaTeNb;
P - pybsmero tuna; H -HapyxHO# ycTaHOBKY; 35 - HOMUHalIbHOE HanpsikeHue; b - ycunenHoe
ucniondenue; Y1, YXJII - kiuMaTuueckoe UCTIOTHEHUE U KaTeropus pa3MeIleHHUs.
* KoMIIIEKTHO ¢ KOpoTKo3aMmbIKaTeaeM 35kB nmocTasnsercs onun tpanchopmarop Toka TIIII
Ha JIBa I10JI10ca, a ¢ KopoTko3ambikareneM 150 u 220 kB - Tpu TpancdopmaTopa TOKa Ha OJIUH
TOJIIOC.
** [lonHoe BpeMs BKJIIOUEHHUS (C YUETOM MOJauy KOMaH/bl Ha BKIIOYEHHE) - 10 KaCaHUsI
KOHTAaKTOB.

5.7. Omdenumenu

Otpenutens — 3TO KOMMYTAIIMOHHBIN ammapar, MpeIHa3HAYCHHBIA IS
aBTOMATHYECKOTO  OTKJIIOYCHHUS  TOBPEKICHHOTO  ydacTKa  JIMHUA WM
TpaHcopmaropa mociie HcKyccTBeHHoro K3, a Takke Mg OTKIIOYCHHUS H
BKJIIOUCHHSI YYaCTKOB CXEMBI, HaXOIAIIUXCs Oe3 HanpsKEHUs, OTKIIOUCHHUS WU
BKJIIOUCHHMS HWHIYKTHBHBIX TOKOB XOJIOCTOIO XoOJa TpaHc(opMaTtopoB U
€MKOCTHBIX TOKOB HCHArpyKE€HHBIX JIMHUH.

OCHOBHBIC TEXHHUYCCKHE XapaKTCPUCTUKH OTICIUTENICH IIPUBEICHBI B
Tabaune 5.12.
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OTaeauTe/ M HAPYKHOH YCTAHOBKH
(pa3MeneHne Kaxa0ro moJroca Ha OTAeJbHON pame)

Ta0muma 5.12

<
Hpevz[ Clb- | AMIIH- S E [Tonnoe Bpems
HEIM TOK | TyZ1a Hpe- | J o| © OTKITFOUEHUS* C
TepMUUCC- | IGTBHOTO | 5 o & ;| -
KOH CTO#- |cKBO3HOTO | & 5| 8 & PUBOJIOM,
E 38 Oonee, C
KOCTH, KA | TOKa, KA g 2 s =
q <« 5 5 é S 0 % ITpu rosonene
Tur 3 %“ o (% o (% = ; = ; o TOMIMHOM, MM |  [IpuBox
S| £ | 5| 2| £ E|EE%g 5
g v o > S O E & =
= = = X O = S
< | 2 g| §|8E84 3
S| E| 2| 2|82 23 =|10/[15]20
M M = OB & o
S 2| 8| 238 ¢
AR IR
i P E |5
O/13-35/630V1 35 | 630 [125| - 80 | 4 [490|0,45|0,50| - - | IMPO-1VY1
I[TPO-1V1
O13-
110/1000¥XJ11 | 110 0.3810,45) 0.5 o
1000 | 31,5 80 3 | 780 POIXJTI
O/I-1106/1000Y1 ' - - 04 " - - | ITPO-1VY1
O/1-1506/1000¥1 | 150 - - ’ - - | 0,5| ITPO-1V1
OJ1-2206/1000¥Y1 | 220 - - 05| - - 10,6 | ITPO-1VY1

* OT mogauu KOMaHAbl Ha IPUBOJI 0 MOJIHOTO OTKIIOYCHHUS.
Ilpumeuanue. B tumnoBom o6o3HaueHuu: O - oraenurtenb; J[ - IBYXKOJIOHKOBBIM; b
(moce HanpsKEHUs ) - KaTeropust U30JAud (YCUICHHOE UCTIOTHEHUE).

5.8. OepaHu4Yumersnu 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 WIIM KOMIIEHCUPOBAHHON HEUTPAIIBIO U
BKJIFOUAIOTCS MapajUlesIbHO 3alMIaeMoMy OOBEKTy. B CTpykType ycClIOBHOTrO
0003HaY€eHUsl IPUHSTO:

O - OTPaHUYHNTEIIb;

IT - IEPEHANPSKECHMUS

H - HEJIMHEHHBII;

IT - TOJTMMEPHAs U30JIALMS;

1 - OLIOPHOE MCMOJIHEHUE YCTAaHOBKH;
XXX - KJIACC HAINPSKEHUs CETH, KB;
YXII - KIIMMaTUY€CKOE NCIOJIHEHUE;

1 - KaTeropusi pa3MemieHus.

OCHOBHBIE TEXHHUECKHE XaPAKTEPUCTUKU OTPAHUIUTENICH MePECHANPSIKEHUS
npuBeeHBI B Ta0wmIe 5.13.
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Tabmuma 5.13
OCHOBHbIE TEXHHYECKHE XaAPAKTEPUCTHKH OTPAHUYNTEJIEH NepeHanpsKeHust

KpaTkas TexHuueckas XxapakTepucTUKa

= 8 Ocraroliieecs HanpspKEHUE MPU

= 2 o 3 | BOJIHE MMITYJIbCHOTO TOKa 8/20 MKC

) QO o o

5 m| &35 g C aMIUINTYJI0U, KB Macca
HaumeHoBaHue uznenus g %o E» = ’

5 = 5 A g < KI'

Z5| 35 < | < | | Z

54 S 3 o o =

3°| 38 &l 2 S S S =

& S EEl 9 VY el S =

= = o N N @\ v 2

o

JUIS 3aIIUTHI 2JIEKTPOOOOPYJOBAHUS OT aTMOC(EPHBIX U KOMMYTALMOHHBIX NT€PEHANPSKEHUN B
CETAX C M30JIMPOBAHHON WJIM KOMIICHCUPOBAHHONW 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 | 22,5 4,2
OITH-II1-101I YXJI1 10 12 - 1295 - 36 38 6

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

JUTSL 3aIIUTHI U30JISAUH SIEKTPOOOOPYIOBAHUS PACTIPEACITUTENBHBIX CETeH C H30JIMPOBAHHOM
1160 KOMIEHCHPOBAHHON HENTPaIbIO OT I'PO30BBIX MEPEHANPIKEHUI

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-1-10/121I1 YXJI1 10 12 - 1308 352 ]| 376 | 40,7 2,8
OITH-2-10/1211 YXJI1 10 12 - 1308 352 | 37,6 | 40,7 3,4
OITH-1-10/12,7111 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 3J'IeKTp0060py,HOBaHI/IH TATOBBIX HO)ICTaHLII/II\/'I, IMMOCTOB CCKIIMOHUPOBAHU U
ITYHKTOB MapalJICJIbHOI'0 COCANHCHUSA CeTeH IMOCTOSTHHOI'O TOKA.

OITH-3,3 Ol 0 33| 40 | - [ - | - [120] - | 23

JUIS 3alIMThl KOHTAKTHOM CETH IIOCTOSTHHOTO TOKA Ha KJlacc HanpshkeHus 3,3 kB u 3ammThl
YCTPOMICTB 3/IEKTPUPHUIMPOBAHHBIX JKEJIE3HBIX JI0POT IEPEMEHHOI0 TOKa Ha KJ1acc
HanpspkeHus cet 27,5 kB oT arMocepHbIX 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

JUTSI 3aITUTHI U30JIAIUH dJeKTpoobopyaoBanus 110 u 220 kB oT rpo30BbIX 1 KOMMYTAIMOHHBIX
MIEPEHANPSHKEHUNN B CETAX € 3a36MIIEHHON HEUTPAJIbIO

OITH-I11-110/77/10/2 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-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-I11-220/163/10/2 YXJI1 | 220 163 394 | 398 | 414 | 482 | 522 564

OITH-111-220/172/10/2 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 - pa3pSIHUK;

B - BEHTHJILHBII;

C - CTAHI[UOHHLIH;

XX - HOMUHAJIBHOE HAIMPSIKCHUE;
T - KJIMMaTH4E€CKO€ HCIIOJHEHNUE;
1 - KaTeropusi pa3MemieHus.

CrpyKTypa yCIIOBHOTO 0003HAUYEHUS TPyOUaThIX pa3psIHUKOB CIEAYOMIAs:

P - pa3psIAHUK;
- TpyOYaTsbIii;
B - BUHHILIACTOBBII;
XX - HOMUHAJIbHOE HaIIPSKEHUE;
XX - HWOKHUU MIPeIeIl TOKA OTKJIFOYEHHUS;
XX - BEpXHHUHU MIPEEI TOKA OTKIIIOUCHNS;
Yy - KIMMATHYISCKOEC MCIIOTHCHUE;
1 - KaTeropusi pa3MemieHus.

OCHOBHBIC TEXHHUYECKHEC XapaKTCPUCTUKH pa3psIIHUKOB IIPUBEICHBI B
tabmumax 5.14 u 5.15.
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Pa3psitHuku TpydUyaThbie

Tabmuma 5.14

HasnaueHue, KpaTKas TEXHUUECKAs XapaKTEPUCTHKA
o)
M = 3 2
i
:“ 3 e E g g 23] ) 5 @
= " > & o =
= = = aE o ==
E =~ 2= = =S < m N =
2 o A == s 5 2 = 8 =
& > = a O = o O o
= s = = o 5 < o X
) S g S 2 S ow & s V| Macca
HaumenoBanue uzaenus s M = x5 Z2Q = E o ’
= o QL Q—«E a A — O = KT’
= K =5 = 8 S &
3 4 & 5 2 B
= 5 & s F 2 0o ©
W s 5 A~ 5 E =
S s 8 235 5
= |2 = |z i ERS
= = 2| <
= = = = = = o o
5 = p= = M
: 2 E | Tt ] E
PTB-10-0,5/2,5 V1 10 12 0,5 25 80 70 20 2,1
PTB-10-2/10 V1 10 12 10 80 70 20 1,8
PTB-20-2/10 V1 20 24 2 10 140 120 20 2,2
PTB-35-0,5/5 V1 35 405 | 05 5 240 200 40 2,8
PTB-35-2/10 V1 35 | 40,5 2 10 240 | 200 40 2,5
PTB-110-2,5/12,5 V1 110 | 100 25 | 125 | 600 500 50 45

Pa3pHI[HI/IKI/I BCHTHUJIBHbBIC

Tabauna 5.15

KpaTKaH TCXHUYCCKAA XapaKTCPUCTHKA

Homunane- | UMnynscHOE poOMBHOE
HaumenoBanue uzaenus Kaace HOE HarnpsHKeHUe pu Macca,
HaIpsHKEHUS,
<B HaNpsDKEHUE, | MPeAeTbHOM pa3psaAHOM KT
kB BpEMEHH OT 2 10 20 MKC
1 2 3 4 5

JUist 31U Thl OT aTMOC(EPHBIX MEPEHANPSKEHUH N30IALUH 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
JI1s 3a1U Tl OT aTMOC(EPHBIX NEPEHAPSHKEHUN N30JISILUU AJIEKTPOYCTAaHOBOK C 3a3€MIIEHHOM
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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oKoH4Yauue 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 aTMOCQEPHBIX NIEPEHANIPSHKCHUN U30JISIIIAH JIEKTPOYCTAHOBOK C
M30JIMPOBAHHON HEHUTPAJIbIO
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
JIJist 32U ThI OT aTMOC(EPHBIX TIEPEHAIPSHKCHUI U30JISIIIIA 000PYA0BaHUS IEPEMEHHOTO TOKA
gactotod 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-10VY1 10 12,7 48 4,2
PBO-10T1 10 12,7 48 4,2
J1g 3a1u Tl OT aTMOC(EPHBIX MEPEHAIPSKEHUN N30SI 000PYA0BaHUS
IEKTPOPUITMPOBAHHBIX JKEJIE3HBIX JOPOT
PBKVY-1,65T01 1,65 2,1 7,0 25
PBKY-1,65 101 1,65 2,1 6,5 25
PBKYVY-1,65 EO1 1,65 2,1 42 25
PBKYVY-3,3 AO1 3,3 4.0 8,5 30
PBKYVY-3,3 BO1 3,3 4,0 10 30
J171s 321U TEL OT aTMOC(EPHBIX MEPEHANPSKEHHI U30JISAINH SJICKTPUUECKUX BPALTAOIINXCS
MaIIiH IEPEMEHHOT0 TOKa C KJaccoM HarpsbkeHus ot 3 1o 10 kB
PBP/I-3V1 3 3,8 7 18,5
PBPJI-6V1 6 7,5 14 23,8
PBP/I-10V1 10 12,7 23,5 32,3
PBPI-3T1 3 3,8 7 18,5
PBPJI-6T1 6 7,5 14 23,8
PBP/I-10T1 10 12,7 23,5 32,3
JI1st 3a1UThl OT aTMOC(EPHBIX TIEPEHANPSIKEHUM U30JIAIIMA BBICOKOBOJIBTHBIX BBOJIOB
BBICOKOBOJIBTHBIX TpaHC(HOpPMATOPOB
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,
W3MEHEHUSI HAMpAaBJICHUS BpalleHUs U OCTAHOBKU AJIEKTPONPUEMHUKOB MpPU
pY4YHOM U aBTOMaTWdyeckoMm ympaBieHuu. I[lo cmocoOy rameHuss ayru
BBICOKOBOJIBTHBIE KOHTAKTOPHI BBITYCKAIOTCS B JBYX OCHOBHBIX HCIIOJIHEHUSX:
BAKYYMHBIE U DJICKTPOMArHUTHEIE.

Bakyymusiii kontaktop KBT-10-4/400 V2, VXJIS npennazHadeH s
KOMMYTAI[MOHHBIX OMNEpAlMi B CETAX W BJICKTPOYCTAHOBKAX IMPOMBIIIICHHBIX
NpeanpusiTiii Ha HoOMHHANIbHOE HampspkeHue 10 kB Tpexdasnoro mepemeHHOro
Toka yacrotoi 50 T'n. Konrtakrop mnpenHasHadueH s paboOThl B
ANEKTPOYCTAHOBKAX, PA3MEIICHHBIX M0J] HABECOM (KaTEropusi pasMemnieHus 2) u B
MOMEIIEHUSIX C TTOBBIIICHHON BIXHOCTBIO (KATEropusi pa3MerieHus 5).

CtpykTypa yCIIOBHOTO 0003HAUYEHUS:

KBT-10-4/400 Y2, YXIJIS5 X:

KB - KOHTakTOp BaKyyMHBIN;

T - TPEeXIONIOCHBIN;

10 - HoMUHATBEHOE HaMpsDKEeHUE, KB;

4 - HOMUHAIBLHBIA TOK OTKIIFOUCHUS, KA;

400 - HOMHUHAJIBHBIN TOK, A;

V2, VXJIS - koMOMHUpOBAaHHOE 0003HAYEHUE KIIMMATHYECKOTO

UCIIOJTHEHUS W KATETOPUU Pa3MEILCHHUS;

X - HOMUHAJIBHOE HANPSHKEHUE LENel MUTaHus IpuBoJa, B.

Konrtakropsl 3nmekTpomarautheie tuna KB-2M V2 u pesepcopsl tuna PB-
2M V2 npenHazHay€Hbl 7Sl YIPABICHHS ACHUHXPOHHBIMU WM CHHXPOHHBIMHU
AJIIEKTPOJIBUTATEISIMU B YCTAHOBKAX, HE MOJBEPKCHHBIX JTEUCTBUIO aTMOC(HEPHBIX
MIEPEHANPSKEHUM.

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

KB - koHTakTop BbICOKOBONIBLTHBIN (PB — peBepcop BEICOKOBOJIBTHBIN);

2 - pacmnoJio’KeHHe TIPUBO/IA - TApaUIETFHOE TOIF0CAM;

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
npuBeeHBI B TabmuIe 5.16.
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TexHHUYeCKHE JaHHbIE BHICOKOBOJIbTHBIX KOHTAKTOpOB

Tabmura 5.16

Twun ucroHeHU 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 V2
KB-2M-6-032-0,7 Y2 |KB-2M-6-063-1,0 ¥2| KB-2M-6-100-1,5 ¥2 | KB-2M-6-160-3,9 V2 |KB-2M-6-250-3,9 V2
[TapameTpsl
Tun ucroJIHeHHsI peBEPCOPOB
PB-2M-6-040-0,7 Y2 |PB-2M-6-160-1,0 Y2| PB-2M-6-160-1,5 Y2 | PB-2M-6-250-3,9 V2 |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
gactoron 60 I'g 32 63 100 160 250
HomuHaIBHBIA TOK OTKIIOUYEHUS, KA 0,7 1,0 15 3,9 3,9
Bxirouaromast CiocoOHOCTh, KA 1,5 1,5 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
Uucno BUTKOB KaTYIIKU 23 10 7 4 3
MarHUTHOTO JYThs
YacToTa BKJIIOYEHHH, 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

HanpspkeHuss 1o 3HadyeHus 100 wimm 100/ V3 B, He0GXOZMMOro IS MATAHMS
W3MEPUTEIFHBIX TMPUOOPOB M 3aIlIUTHBIX YCTPOWCTB, IIETICH aBTOMATHKUA U
CUTHAJIU3ALNH.

TunoBoe o003HaueHUE TpaHC(HOPMATOPOB HAIIPSKEHUST PACIIU(PPOBBIBACTCS
CJIeIyIoIuM 00pazoM:

HOC — tpancdopmarop HanpsbkeHUs oqHO(a3HbIN, CyXOi;

HOCK — Ttpanchopmatop HampsbkeHus oAHo(asHbIM, Ccyxou, mis
KOMIUJIEKTHBIX paclpeieuTeIbHbIX YCTPOMCTB;

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

HOM — tpancdopmarop HanpsikeHus: 01HO(DA3HbIN, MaCIISTHBIN;
3HOM — ¢ 3a3eMJICHHBIM BBIBOJIOM NEPBUYHON OOMOTKH, TpaHc(opMatop
HaIpsHKeHUs! 0THO(a3HbINA, MACIISTHBIH;

HTMK — Ttpanchopmarop HampspkeHust Tpex(as3Hblid, MaclgHbId, C
KOMITEHCHPYIOIIEH OOMOTKOM AJI1 yMEHBUIEHUS YTI0BOM MOrPEIIHOCTH;
HTMU - rtpancopmaTop HampspkeHus TpexdasHblid, MaclsSHbIA, ¢

JIOTIOJTHUTEIHbHOW BTOPUYHONU OOMOTKOM (711 KOHTPOJIS U30JISLIUU CETH );

3HOJI — ¢ 3a3eMJIeHHBIM BBIBOJIOM IEPBUYHON OOMOTKH, TpaHc(opmaTop
HaIpsHKEHUs1 0IHO(DA3HBIN, C TUTON U30JISIUECH;

HK® — Ttpancpopmarop HampspkeHuss KackaaHeli B (dapdopooii
ITOKPBIILLKE.

OCHOBHBIC TEXHUYECKHE XapPaKTEPUCTUKU TPaHCHOPMATOPOB HAIPSIKEHUS
MpuBEICHBI B Tabnuie 5.17, a cBeeHus: 00 ux 3aMeHe — B Tabsnuiie 5.18.

Tabmuma 5.17
Texnnuyeckue JaHHbIE TPAHCHOPMATOPOB HANIPSAKEHH S

HoMmmunHanpHast MOIITHOCTb,

HoMmunaneHOe HanpsikeHue 5 <

BA, s xiaccoB S

00MOTOK, KB a5 .
TOYHOCTH 5 & 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 | 45
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OKOHYaHMe Tadymel 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/N3 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 | 4,8
3HOJL.06-6 6/N3 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 18/73 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***| 66/13 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 u HH (ocHOBHO#, oTHeceHHBIE K
MaKCUMAaJIbHON MOIIHOCTH);

** moxer ObITh BbinonHeHa Ha 0,1 kB (Hampumep, A HCHONB30BaHUS B ILEMSAX
yIpaByieHUs BO30Y>KI€HUEM reHepaTopoB);

¥ mpegHA3HAYEHBI IJIs CETEH C M30JIMPOBAHHON HENUTPAIIBIO.

Ilpumeuanue. MomHoCTh, yKa3aHHas i TpaHchopmaTopoB HampspkeHust ThnoB 3HOJ,
3HOM u HKO®, sBnsiercss cyMMapHOl MOIIIHOCTbIO OCHOBHOW M JIOMOJHUTEIBHONW BTOPUYHBIX
00OMOTOK.

155



Tabmuma 5.18
CaelieHus 0 3aMeHe TPaHCGOPMATOPOB HANPSIIKEHUS

Twurmbl 3aMeHsIeMBIX TpaHCHOPMATOPOB 3amena (TexHueCKue
JIaHHBIC B Ta0J1.5.19)

HOM-6 HOJI.08-6
HOM-10 HOJI.08-10
HTMK-6, HTMH-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
TpancdopmaTopbl HANPsIzKEHUsI, Kjaacc TouHocTH (,2-3

Hanpsbkenuss o0OMOTOK
Tun v > =
MepBUYHON, KB BTOpUYHOH, B JOMOJIHUTEIBHOM, B
HOJI.08 or3goll 100 —
HOJI.11 6 100; 127 -
HOJI.12 ot 0,38 1o 10 100; 127 -
3HOJLO6 or 3/\/3n0 24//3 100/+/3 100; 100/3
3HOJI?-35 35/4/3 100/+/3 100/3
3HOJI-35V XJI1 27,5 100 127
3HHOJI-6(10) } 6: 10 100 3
M3MEPUTEIbHBIN
HAMUT-10-2 6; 10 100 100
AHTUPE30HAHCHBII

5.12. TpaHcghopMmamopbl MokKa

Tpancpopmaropsl TOKa MpeAHa3HAYEHBI JIJIs1 TOHMXKEHHS] IEPBUYHOIO TOKA
10 CTaHAAPTHOM BEJMYMHBI U JJI OTIECJICHUS LENed WU3MEpPEHUsS U 3allMUThl OT
MEPBUYHBIX LENEH BEICOKOTO HAIPSIKEHHUS.

CtpykTypa YCIOBHOrO 00OO3HAu€HHUS TpaHCPOPMATOPOB TOKa JaHa Ha
puc.5.6. B  Ttabmumax  5.22-5.25 npuBeleHbl  TEXHUYECKUE  JIAaHHBIC
TpaHc(OpMaTOPOB TOKA BHYTPEHHEH M HApYKHOM YCTaHOBKH, a B Tadnuie 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 ycinoBHOTo 0003HadeHHs TpaHC(HOPMATOPOB TOKA

Taomuna 5.20

OcHOBHbIC HOMMHAJIbHBIE IAPAMETPHI TPAHCPOPMATOPOB 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 GFk*x- G

HoMuHanbHass BTOpHYHAs Harpyska c
K03 () 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****

HoMuHanpHBINM KJJacCC TOYHOCTH JJIS 3aIlUTHI

5P; 10P
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Ipumeuanus x maobn. 5.20:
* IUIS CYIIECTBYIOIIUX YCTAHOBOK U TeHEPaTopoB ¢ Uyoy = 15,75 kB;
** U1 BCTPOCHHBIX TpaHC(HOPMATOPOB TOKA, HAuMHAS OT 75 A W BbIIIE; A
TpaHc(hOpMaATOPOB TOKA, MpPEJHA3HAUEHHBIX A KOMIUIEKTallUd TypOo- U
TUIPpOTeHEPaTOpPOB, 3HaueHUs cBbliiie 10000 A sABIAIOTCS pPEKOMEHAYEMBIMY;
*#* MOMyCKaroTCs 10 COTJIAaCOBAHUIO C MTOTPEeOUTEIEM;
#HEX TOJMBKO JUI BCTPOCHHBIX TpaHC(HOPMATOPOB TOKA.

Tabomuma 5.21
IpeneabHble 3HAYEHHUS MOTPENTHOCTH TPaHCHOPMATOPOB TOKA
IS PA3JTHYHBIX KJIACCOB TOYHOCTH

[IpenenbHOE 3HaYCHHE [Ipenesnsl BTopuyHOM
Kitace IlepBHUYHBIi1 TOK, IOIPEIIHOCTH Harpysku, %
TOYHOCTH | % HOMHUHAJIBHOTO | TOKOBOH, YTJI0BOI HOMUHAJIbHOM, IpU
% MUH 10 pan cos(2=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

10 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 HOPMHpYETCS 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 BTOPOW BTOPUYHOH
Yucno ox- HapyxHbiii BaHUSA 1enu, He 0oee, MB
T BaThIBac- oT
W1 JIHaMeTp
MBIX | oeors wvl U S 7 S moiyuy. oT HECHUMMETPUY
KaOerei ’ oM ToTp: Ont npu 1 A, |mogMaravd| HOCTH HpH
BA BA YWBAHUS | HOMHHAJIbHOMN
HarpysKe
THI2 | 1-2 20 0,00625 17
THII-4 3-4 50 45
110 10 150
THII-7 5-7 50 0.00344 14
THII-12 8-12 60 70 ’
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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

=
Q< E E i = = = BTOPOM BTOPUYHOM 1IETIH,
R 20 0 o SE =z MB
g9 g0 8 = 5 =g o<
o = ao :l::( O < E ~ o= g oo
2525 | EE% | BB | SBix
Tn 5223 gEs EZ | 'SSEZ |ornon- o
EEE5 o8o == = HECUMMETPUHU
) =1 Maranvu
E9 = E N = = 2 S =2~ | hamus HEPBUYHBIX
NEER § 5_ § =9 TOKOB
= = >
THII-1111 1750 24 20 60
THIT-1112 3000 48 165 25 100 85
THII-II3 4500 72 30 100
THII-IL3Y 7500 90 180 35 150

Tab6aunia 5.24
TexHnuyeckue JaHHbIE TPAHCHOPMATOPOB TOKA BHYTPEHHEH YCTAHOBKHU

w HomunanbsHas
* S 2
* E E & | BTOpUYHas
33|88 =
2 =2 | 58 Harpyska, 9 5
5 S5|25 BA 5 E 8
Tun 5 o & E 3 3 Sé
rpanchop- S HomunanbHbIN ; = g = s =a )‘; Macca,
P p = MePBUYHBIN TOK, A g = == E g | B g = EE o) KT
Mmaropa 3 § A = 5 = T 2| 2 3 E
& SS9 | Bo|l g | Eg| 25 E
= 2 9 2z C = = s | = o=
= 3 é 2 )é 5 58 v <
= X O 5 5| 2° | 8¢° g
0 = = &
m Qo o =
=
1 2 3 4 5 6 7 8 9
1/10P 300; 400; 600; 800; - *
TJIM-6 0.5/ 10P 1000: 1500 33 125 10 15 20 27
50 40 340 30 30
) 80 40 340 30 30
TOJIK-6 | 1; 10P 100; 150; 200 46* | 26+ | 30 | 30 | >° | 13
300; 400; 600 11* — — -
) 10; 20; 30; 50; 75; 100;| 20 350
TBJIM-6 1; 10P 150: 200: 300: 400 20 E5o* 15 15 45 45
10P; 30; 50; 75; 100; 150 45 250
0,5/10P; 200 - - )
TIJI-10 10/10P; 300 45 175 10 15 13 10-19
10/10P 400 35 165
10P;
TILJIY-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 | &l 10 23
TIIOJI-10 | 0,5/10P 1000 27 | 69 | 10 | 15 | 20 18
1500 18 | 45 25
50; 100; 150; 200:400| 50 | 51* | 10 | 15 | 15
600; 800 50 | 128* 17
TJI-10 0.5/10P B e | 105, 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 o | Toe| 10 | 15 | 15 27
1000: 1500 26% | 100*
TOJ-10 | 0.5/10P 50 50 | 350 | 10 | 15 | 1° 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
TIJIK-10 1 0p/10p 600: 800 Al g 101 151 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 a5 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:
-0 |40 08 oo 3 | - | 20 | 30 | 25 49
TII-10 | 0.5/10P 2000: 3000 42 | 81* | 20 | 30 - 26
. 15
TIIB-15 | 0,2/10P 6000: 8000 20 | - | 30 | 30 | 2| 5003
TILIO-20 |  10P 400 19 | 200 - | 20 %g 23
TII-20 , _ _ " 9 _
\ 0.2: 10P| 8000; 10000; 12000 | 160* | — | 30 | 30 |, .o | 4149
TII-24 | 0.2: 10P 20000 |~ | 100 | 100 135 105
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OKOHYauue tadi. 5.24

1 2 3 4 5 6 7 8 9
TIIB-24 |0,2; 10P 24000; 30000 6 — 100 | 100 5;6 11?L65,
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 B
TBT-35 0,5; 1, 200; 300; 600; 1000; 28 10-40 |15-40 |5-24 16-80
10P 3000; 4000 B
TB-110 0,5; 1, 200; 300; 600; 20- 10-50 |10-60 | 5-50 |96-103
10P 1000;2000 125* B
TBT-110 1; 10P | 300; 600; 1 000; 2000 25 — 30-50 [10-50 | 12-24 [42-122
TBT-150 0,5; 1; 600; 1 000; 2000 25 10-60 (10-40 22 212-
10P B 220
TB-220 0,5;1; | 600; 1000; 2000;3000 |63-250* 10-50 (10-50 | 10-50 143-
10P B 157
TBT-220 0,5;1; | 600; 1000; 2000; 4000 25 30-100 |30-60 24 145-
10P B 155
* TepMHUYECKast U DJIEKTPOAMHAMHUYECKAs! CTOMKOCTh IPUBEACHBI B KHJI0AMIIepax;
** TpancdopMaTopbl TOKa, HCTIOJHEHHE KOTOPBIX 0003HaueHO 1poOHO (Hanpumep, 1/10P)
UMEIOT OJIMH TpaHchopmMarop kiacca 1 u Bropoit kinacca 10P.
Tab6mauma 5.25
TexHnuyeckue JaHHbIEe TPAHCGOPMATOPOB TOKA HAPYKHOH YCTAHOBKU
HomunaneHas o =
= = Q
BTOpHUYIHAS 5 oz s = e
Harpyska, BA | I £ 8 2|78
5 2 ZE| 5,
5 o 28| 58
HoMuHanbHbIH = &5 o | 0% B2
Tun Tpanchop-| BapuanTs s S =2 % | 5 =| 8 E|Macca
MaTopa ucromerms | | oPoRHBII R 3 SsE2| 8 S| E &
TOK, A 5 = ) 2= R 5 2 = :
=2 % |E:Z |g8|E:
o''8 = S, 85| &
5 = | 3¢ |Eg|E
= 3 T E 00| X
TR R
= 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
TD3M35b-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-Il | 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| 100072000 | 30 | 50 | 30:25:25 | 41.6 | 113 | 1165
Td3M2205-111]0.5/10P/10P/10P| 300/600/1200 | 30 |50:50:30| 15:15: 10| 39.2 | 83 | 2260
Td3M2205-1V| 0.5/10P/10P/10P| 500/1000/2000| 30 |50:50:30] 25:25: 20| 39.2 | 50 | 2380

* TepMUYecKas M AJCKTPOJMHAMHYECKAs CTOMKOCTD MTPUBEICHBI B KWJIOAMIIEPaX;
** eci HOMUHAJIBHBIN MEPBUYHBINA TOK YKa3aH B BHJIE ABYX WM TPeX HU(p depe3 KOCYI0 YepTy

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

nepBuuHbIi Tok 1000 1 2000 A.
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Tabnuua 5.26
CBeneHusi 0 3aMeHe TpaHC(l)O MaTOpPoOB TOKA
Tunsl 3aMeHseMbIX TpaHCHOPMATOPOB 3amena (TEXHUHUECKNE NaHHbIC
B Tabsmie 5.27)
TIUI-10, TBK-10, TJIK-10, TJIM-10, TBJIM-10, TOJI10-1
TIIJIM-10, TOJI-10, TBJI-10
TIID-10, TIIOM-10, TIIOP-10, TTIOD-10 TIIOJI-10
TBJIM-6 TOJIK6
TIIIJI-10 TJII-10
TII0JI-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 15+1000

TOJI35b-11 35 15+2000

TOJI35b-1I 35 5003000

TIIOJI10 10 20-1500

TJIII10 10 2000+5000

THIJI10 10 2000+5000

TOJIK 6, 10 50+600

TILI 20,35 300+1500

THIJIII10 10 1000, 2000

THIJI20 20 600010000

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, onnodasusie 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
UHAYKTUBHOCTH Lgs. OOBIMHO moTpeduTesneil moaKIovYaroT K KpalHUM BBIBOJIAM,
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

= w
é < S S o Bricora
=
25| < oS 3 = KOMILIEKTA IIPH
£ O o 3 = =) o, .
2 | © S % < E 5 YCTaHOBKE, MM 2
2Ll o BEE S| S == -
EM| o Q 5| s = )
S5 ox%| =8 E|E = - = 0
T = = | = S Ol H<| " & i = ©) =y
u gelzp g =8 2] | 3| %
EE(22|¢88|8 |25 2] 8| &8 8
= ST I a oS X é 5 & o) E S
TE|E |5E°|F |8 | | &8 8
15} & i < = > 2
= 2 = c | = & | 5 g,
5 5 =2 o 1S
: :( > —~
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 tadi. 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 - — 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 - — | 12301 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

PbJ, 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| - — | 1280 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

* ¢ CEKIIMOHHOM cxeMoil 00OMOTKHU

Ilpumeuanue. B tune peakropa: P — peakrop; b — 6eronnslii; /| — npunyauTensHoe
OXJIXCHHUE C IyTheM (OTCYTCTBUE OYKBHI /[ 0O3HaUaeT 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€ 41CiI0 — HOMUHAJIBHBIN TOK, A; TPEThE YUCIO — HOMUHAJIBbHOE HHAYKTUBHOE
conpoTusienue, OM.
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