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BBEJAEHHUE

[Ipennaraemoe ydeOHOe moOcoOWe TpEeAHA3HAYEHO IS CTYJICHTOB
ANEKTPOIHEPTETUUECKUX U DIIEKTPOMEXAHUYECKHUX ClielanbHOCTEN. B Hem
noAoOpaH OOMIMPHBIM CHPaBOYHBIM Marepual 1O MPOSKTUPOBAHUIO
ANEKTPOCHAOKEHUS  OOBEKTOB,  HEOOXOAUMBIM Il BBINOJIHEHUS
WHJMBUAYAJbHBIX 3aJlaHUM, KYpPCOBBIX M BBIMYCKHBIX KBAJIH(UKAIMOHHBIX
pabot. IlocoOue coAEpKUT JEBSIThH pa3JeIOB M OXBAaThIBAET BOMPOCHI
MPOCKTUPOBAHUS BHYTPU3ABOJACKUX M IIEXOBBIX CHUCTEM 3JIEKTPOCHAOXKEHUS,
KOMIICHCAIIUI0 PEAKTUBHOM MOIIHOCTH B DJJICKTPUUYECKUX CETAX OOIIEero
HazHavyeHus. Kpome crpaBouyHOro Marepuasia B HEM JIaHbl PeKOMEH UK 110
pacueTry LEXOBBIX DJJICKTpUUECKHX ceTerl HampstkenueM a0 1000 B wu
pacnpeneNuTeNbHbIX  BO3AYIIHBIX W KaOENbHBIX JIMHUA  BBICOKOIO
HaANpsHDKeHUS, YKa3aHus 10 BbIOOPY TpaHc()opMaTOpOB, KOMMYTALIMOHHON U
3alllUTHOM ammaparypbl, METOJUKAa pacyeTa TOKOB KOPOTKOTO 3aMbIKaHUS U
IpoBepKa BBIOPAHHOTO OOOpPYAOBaHHUS HA YCTOMYHBOCTh K WX JIEHCTBHIO.
Hannune nmanHoro mocoOusi He 0CBOOOXKIAET CTYJACHTOB OT HEOOXOJIUMOCTHU
WCIOJB30BaHUS JIPYTOM HOPMATUBHO-TEXHUYECKOW JOKYMEHTALMU TIPU
JNETAIbHOW  OpOpadOTKE  OTAENIBbHBIX  BOIPOCOB  MPOEKTUPOBAHUS
AEKTPOYCTAHOBOK.

B nepsom pazoene mpencrtaBieHbl Tpauku HArpy3ok MpeanpUsTUHNA
HEKOTOPBIX OTpacjei MPOMBIIICHHOCTH U METO/IbI ONIPEICIICHUS] PACUETHBIX
Harpy30K Ha pa3IMYHBIX YPOBHSIX CHUCTEM DJIEKTPOCHAOKEHHS OOBEKTOB.
Kpatko oTpakeHbl 0COOCHHOCTH pacueTa CUIIOBBIX DJIEKTPUUECKUX HATPY30K
METOJIOM YTOPSAIOYECHHBIX JHarpaMM IoKa3zaTteled TIpapuKoB Harpysok.
[IpuBeneHs! cripaBOYHBIE JAHHBIE IJIs1 pacue€Ta OCBETUTEIBHBIX HATPY30K.

Bmopoii pazoen mocBdileH BOIpocaM BBIOOpa CXeM U KOHCTPYKLHUN
IIEXOBBIX CETEH, crmoco0a KaHaTW3aIHMK DJICKTPUYECKON SHEPIHMH U THUMA
MIPOBOJAHUKOB C YUETOM TEXHOJOTHH MTPOU3BOJICTBA U YCIOBUHN OKPYKaIOIIEH
cpenbl. JlaHBl TEXHMYECKHME XapaKTEpPUCTUKU TMPOBOJOB, Kadeieil u
KOMIUIEKTHBIX IIIMHOMPOBOJIOB, YKa3aHUS 110 UX BEIOOPY U IPUMEHEHHUIO.

B mpemvem pazdene cucTeMaTU3HPOBAHbI CBEACHUS O JIMTEIBHO
JOMYCTUMBIX TOKOBBIX HAarpy3kax IpPOBOJOB, IIMH U KabOeliei; CBEICHUS O
MONPaBOYHBIX KO3 (UIIMEHTAX Ha YCIOBHUS MPOKIAAKA W TEperpy3Ku
MPOBOHUKOB.

B uemeepmuiii pazden BouuiM MaTepHalbl MO 3JIEKTPOOOOPYAOBAHUIO
HanpspkeHuemM g0 1000 B, kotopoe B HacTosilliee BpeMs IMIHPOKO
AKCIUTyaTHUPYETCS B CETSIX MPOMBIIUICHHOTO 3JIEKTPOCHAOKEHHS, a TaKkKe
CBEJICHUS O HOBOM M MOJICPHU3MPOBAHHOM OOOpPYAOBAHHH, O BO3MOKHBIX
3aMeHax yCTapeBIINX MOAU(PUKAIINI HOBBIMHU.

Ilamuuii pazoen MOCBSIIEH METOAMKE MPOBEPKU BHIOPAHHBIX CEUYCHHM
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MIPOBOJIHUKOB T10 TTOTEPE HANIPSIKEHUSI.

B wecmom pazdene kpaTko H3II0KEH pacdyeT TOKOB CHUMMETPUYHBIX U
HECUMMETPUYHBIX KOPOTKHUX 3aMBIKAaHUN B paclpeNeIUTEIbHbIX CETSX, TaHbI
pPEKOMEHJIAIMK 10 MpOBEpKe o0opyaoBaHus Ha uX JeiictBue. OCHOBHOE
BHHMAaHHE yZAeJIeHO pacueTy TOKOB K3 B ycraHoBkax HanpspkeHueM 1o 1000 B.
31ech K€ CHCTEMaTH3UMpOBaH Marepuan 00 aKTUBHBIX M HHAYKTHBHBIX
COIIPOTHUBJICHUSAX IPOBOJAHMUKOB, KaTyLWIEK pacUENHUTENed aBTOMATUYECKHX
BBIKJTIOUATENIEH U JPYTUX JIEMEHTOB CETEeN 3JIEKTPOCHAOKEHHSI.

CBeneHMsT O TEXHUYECKHMX XapAaKTEPUCTUKAX  BBICOKOBOJBTHOTO
000pyIOBaHUSl CHUCTEM DJJIEKTPOCHAOKEHHS W O BO3MOXKHBIX 3aMEHax
anmnaparoB MPEeACTaBIEHbI B ce0bMOM pa3zoesie TocoOus.

Bocbmoti pazden mocBsilieH BBIOOPY MPOBOJHUKOB U AJIEKTPUUYECKUX
anmaparoB HanpsbkeHueM A0 u Beime 1000 B. Paccmorpen Bompoc
COTJIacOBaHMUsl BHIOPAHHOTO MO YCJIOBUSIM HarpeBa CEUEHHsI MPOBOJHHUKA C
anmnapaTamM¥ 3aIlMThl.

B oesamuiii pazden BkiIOUEeH Marepual MO KOMIIEHCALUH PEAKTUBHOMN
MOIIIHOCTH Ha pPa3HbBIX YPOBHAX CHUCTEM O3JEeKTpocHaOxeHus. WM3noxeHna
METO/IMKAa TEXHUKO-)KOHOMUYECKHMX pacyeToB IIpU BBIOOpE YCTPOICTB
KOMITEHCALIUH.

MHoroo0Opa3ue ycinoBUd, KOTOpPblE HEOOXOJUMO YUYWUTBHIBATh IpU
NPOEKTUPOBAHUM  AJIEKTPOCHAOKEHUS OOBEKTOB PA3NIMUHBIX —OTpaciei
MPOMBIIIUICHHOCTH, HE IM03BOJISIET B psiie Cly4yaeB JaTh OJHO3HAYHbIE
PEKOMEHJAallMK MO0 HEKOTOpbhIM BompocaMm. OHU JNOJKHBI peuiaThCcsl IMyTeM
TUIATENIBHOIO aHaliu3a CHeu(pUYECKUX TPeOOBAHUM, NPEIbABISAEMbIX K
AIEKTPOCHAOKEHUIO TMPOU3BOJACTBOM WJIM OTPaCibl0 TPOMBIIIICHHOCTH.
[looToMy mpuBeJEHHbIE B TOCOOMHM pEKOMEHIAIMU HE  CleayeT
paccMaTpuBaTh KakK €JUHCTBEHHO BO3MOXXHbIE. B OTHENbHBIX ciydasx
BO3MOXXHbI U HEU30€XHBI OTCTYIUIEHHS OT HHUX, BBITEKAIOIIME W3 OIbITA
IPOEKTUPOBAHUS B KOHKPETHOM OTpaciiyd MPOMBIIUICHHOCTH U CHenupuKu
paboThl OOBEKTOB.

[Tockonbky moOcoOME TMpenHa3HAYEHO [JIsi Y4YeOHbIX ILeJed, He
MIPEACTABIISIETCS. BO3MOKHBIM BCIOJly JI€JIaTh CCHUIKM Ha MEPBOUCTOYHUKU. B
OCHOBHOM CIIPaBOYHBIM Marepuan 3auMCTBOBaH u3 [1-7], a Takxke wu3
UH(OPMAIMOHHO-CIIpaBOYHOro  u3nanusi «HoBoctu  DnekTpoTexXHUKM»
(www.news.elteh.ru). ITo Bonmpocam, KOTOpbI€ U3T0KEHBI TOJBKO YaCTUYHO,
10 TEKCTY JAIOTCS CCHUIKM HA COOTBETCTBYIOIILYIO JIUTEPATYPY.

Matepuaisibl cCripaBOYHHKA MOTYT OBITh MCIIOJIb30BAaHbl KaK Ha CTaJuu
MPOEKTUPOBAHUS AJIEKTPOCHAOKEHUSI OOBEKTOB M YCTAHOBOK, TaK M MpHU
npopaboTKe BOMPOCOB ONTHUMHU3ALMH PA3BUBAIOIIMXCS CETEH M CHUCTEM
ANIEKTPOCHAOKEHUS,  TOBBIIICHUS  HAJEKHOCTH,  0OE30IacCHOCTH U
SKOHOMHUYHOCTHU UX PabOTHI.
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1. 9JIEKTPUYECKHUE HAI'PY3KHU TPOMBIHIJIEHHBIX
HNPEAIIPUATUHN

1.1. MeTtoas! pacyera

DNeKTpUYeCKne Harpy3ku IMPOMBINUICHHBIX MPEANPUATHI ONPEEISIOT
BBIOOp  BCEX  DJJEMEHTOB  CHUCTEMBI  JJIEKTPOCHAOXKEHUWS:  JIMHUU
JJIEKTpOoIIepeaauH, PalOHHBIX TpaHC(HOPMATOPHBIX MOACTaHIINH,
IIATATEJIbHBIX M  pacnpeNeNuTeNbHbIX ceTed. lloatomy mnpaBwibHOE
OTpe/IeTICHUE SJCKTPUUECKUX HArPYy30K SIBISETCS pelaroiuM GakTopoM npu
MIPOEKTUPOBAHUM U IKCILTYaTALUH dJIEKTPUUECKUX CETEH.

Pacuer Harpy3ok Ha  pa3HbIX  YpPOBHAX  3JIEKTPOCHAOXKEHUS
IIPOU3BOJIUTCS PA3JUYHBIMU METOJAaMHM, B 3aBUCHUMOCTH OT MCXOJHBIX
JaHHBIX W TpeOoBaHMil TOYHOCTU. OOBIUHO pacyeT BEAyT OT HHUBIIUX
ypOBHEHN K BbIcIMM. OJHaKO MpU NPOECKTUPOBAHUM KPYHHBIX MPEINPUATHIA
MHOT/Ia IPUXOJUTCA BECTU pacueThl OT BEPXHUX YPOBHEN K HUKHHUM. B 3TOM
clly4ae TOJB3YIOTCS KOMIUIEKCHBIM METOJIOM pacuera. 3a OCHOBY OepyT
UH(OPMAITMOHHYIO 0a3y aHaJOTUYHOTO MPEANpUSTHS (TEXHOJOTHSA, 00BEM
IPOU3BOJICTBA, HOMEHKIarypa wusgenuii). Ilpm »TomM cHauana pemaror
BOIIPOCHI 3JIEKTPOCHAOKEHUSI MPEANPUITHS B LEJIOM, 3aT€M KOMIUIEKCa
LIEXOB, OTACJIBHOTO MMPOU3BOJCTBA, pPaliOHa 3aBOJA; LI€Xa MJIM 4acTU 3aBOJA,
nurarommxcss or oxHou PII. KommekcHbli MeTon mpeaycMaTpuBaET
OJIHOBPEMEHHOE MPUMEHEHUE HECKOJIBKHUX CIIOCOO0B pacyeTa MaKCUMaJIbHON
Harpysku P, (tabi. 1.1).

Ta6muma 1.1
MeTtozpl pacuera dJIEKTPUUECKUX HATPY30K
Merton pacuera dopmyna [Tosicuenust
[To anmekTpoeMKocTH TIPo- M;, D; — 00BbEM U IEKTPOEMKOCTh
KLU Tabu. 1.2) npoayKuuu i-ro BUJA;
Ay PY0, M,/ T, |! ) mpoayex !
T,,— roI0BO€ YHUCIIO YaCOB HCIOIb30BaHUS
MaKCHUMyMa Harpy3Ku
[To ob6mreronoBoMy 3JeK- K, — cpenneronoBoit k03 PUIHEHT MaKCcH-
TPOTIOTPEOJICHUIO P~K,A/T, MyMa; .
A — 0011ero1oBoe 3JIEKTPONOTpeOICHUE;
T, = 8760 — 4nci0 4acoB B TOy
[To yaenbHBIM MOIIHOCTSIM Y — yAenbHas MIOTHOCTh Harpy3Ku
Harpy3ok P=yF (tabun. 1.5);

F — nyoniaap npeanpusiTysl, paiioHa, mexa

ITo cpennerogoBomy Ko- Pyem — CyMMa yCTaHOBIIEHHBIX MOIIIHOCTEH;

s dunmenty crpoca K, Pp=Ke Pyom K. — xoadunment cripoca (tadi. 1.6)
Meton ynopsiIo4eHHBIX Py — CyMMa yCTaHOBJICHHBIX MOIITHOCTEH;
quarpamm (ta6m. 1.3) P=K, K, Pycn, |K, —xod¢pduient makcumyma (tadm. 1.8);

K, — xoadpdurmenT ucnionszoBanust (tadi. 1.7)
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Tadmuna 1.2

CpCI[HI/Ie YACIbHBIC HOPMBI pacxoaa 3JICKTPOSHEPIUY Ha HCKOTOPBLIC BUABI
IMPOMBIIIJICHHBIX 15631 (10417

Enuanna uzmepe-

Cpennsist yaenbHas

Tponyicus HUS HOpMa pacxojia
1 2 3

Kucnopon «Bm - u 469,7
[TepepaboTka raza 3 16,1
Ckatblil BO3yX molc.m 80
OTujeH 22144
Auerniien 3234.8
Uyryn 9,7
DIIEKTPOTEXHUYECKAs CTATh 677,2
Crasib MapTEeHOBCKas «Bm - u 11,9
Cranb KUCIIOPOAHO-KOHBEPTOPHAS 25
[IpokaT 4epHbIX METAJIIIOB m 102,5
TpyOsl cTasbHBIE 133,3
bymara 667,3
[Hemmrono3a 367,1
ITpon3BOACTBO Macen 309,9
JloObIua sxene3Hou pyabl 56,5
JloObIua MapraHIeBOM PY/IbI 90,2
deppocunut 45% KkBm - u 4726
Lement m 106
Acbect 600,5
I'nnc 243
JloObrua yriis 30,0
B Tom uuce:

J00BIYA MTOJI3EMHBIM CIIOCOOOM KBm -y 38,0

J00BIYa OTKPBITHIM CIOCOO0OM m 11,9

nepepaboTka yrist (oboramieHue) 6,9

YTOJIbHbIE OPUKETHI 27,6
[Tunomarepuansl 19
JpeBecHOCTpYKEUHBIE IITUTHI KBm -y 169
danepa KieeHas M 104,6
2Kene300eTOHHBIE KOHCTPYKITUH 28,1
Kupnuy kpacHbliii «Bm - u 77,2
Kupnuu cunukaTHbIN — 34,9
Iludep mulc.uum 557
CTpouTeabHO-MOHTaKHBIE paOOTHI KBm -u 22,63
[TpousBoacTBO Mebenu molc.pyo. 429
Xnom4ato0yMakHbIE TKaHH 1100
[llepcTsHblE TKAHH KkBm - u 2390
IllenkoBEIE TKAHU moic.m> 1210
JIbHSHBIE TKAaHU 1061,4
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Oxkonyauue Tadoauner 1.2

1 2 3
UyJ104HO-HACOYHBIE U3IEIIUS xBm - u 200,6
O6YBB KOX>XaHast muic.nap 791 ,5
bypenue passenounoe KBm - u 74,5
Bypenue skcrtyTalinioHHOE M 101,5
JloObrua HETH 30,7
[TepepaboTka HedTH: 30,4
nepBUYHAs repepadboTka «Bm - u 14,2
KPEKUHT TEPMUYECKUI —_— 14,7
KPEKHUHT KaTaIUTHYECKUI m 60,6
TUIPOGOPMHUHT M KaTaTUTUYECKUN 81,1
pudepunr
TpancnopTupoBka He(TETPOTYKTOB 1O Ma- 15.4
TUCTPAJILHBIM ITPOTyKTOIIPOBOIaM ’
TpaHcropTUpOBKa HEPTH 11O MATUCTPATTb- KBm -u 13.4
HBIM He(TerpoBo1aMm MbLCIL - KM ’
TpaHcnopTUpOBKa ra3a Mo MarucTpajibHbIM 20.2
ra3onpoBOJaM ’
XnuMHUyecKre BOJIOKHA 4861,8
B ToMm uncne:
IIEIK BUCKO3HBIN 8937,6
LIEJIK KalpOHOBBIN 11651,3
LIEJK alleTaTHBIN 6263.4
LIEJIK TPUALleTaTHBIN 76433
LIETK XJIOPUHOBBIN 2396,1
LITaresb BUCKO3HbBIN «Bm - u 2349,0
HITAIENb METHO-aMMHUAYHBIA _— 1981,5
HckyccTBeHHBIN HIENK Ul KOpAa U m 4180,0
TEXHUYECKUX U3IEINN
IIEJIK KalPOHOBBIHN /17151 KOpJa U TEXHU- 6409,7
YeCKUX U3EITNU
LIEJIK JIAaBCAHOBBIM 17151 KOpAA U TEXHU- 5383,2
YeCKUX U3ACITUN
LITarnesb KalpoHOBBIN 3355,3
LITAIEeNb JIAaBCAHOBLIM 3507.4
CHuHTETHYECKHE CMOJIBI M IIIIACTMACCHI 14144
B ToMm uuncne:
KapOaMHUIHbIE CMOJIBI 160,7
KaIpoJlakTam 4053,1
auMmeTrindranar 1663,2
arerar KBm - u 6098.6
HOJIMATHWIECH BEICOKOTO JTABJICHUS m 2285,5
HOJIMATHIECH HU3KOT'O JaBJICHUS 3797,2
aleTaThl 1EUIF0I03bI 2053,9
HOHOOOMEHHBIE CMOJIBI 2378.,8
MIOJIMBUHUJIALETATHAS. DMYJIbCHUS 4289
MIPOYME BUJIbI CMOJ U IJIACTMACC 780,9
10

Ba)XHble NYHKTbl AOKYMEHTa MO)XHO HalATu no CCbIAKEI



https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=148

Taomuna 1.3

CBo/iKa OCHOBHBIX MOJIOKEHUN 110 OMPEACIICHUIO PACUETHBIX SJIEKTPUUECKUX

Harpy30K METOJIOM YIIOPSJIOYECHHBIX THArPaMM

dakTHueckoe »
YUCJIO JJIEKTPO- __ 47" nom. max
P = Moy P,, kBt Oy, kBAp
MIPHUEMHHKOB B p _
HOM. MIn
rpymnme, n
TpH M MCHECC HC OHpeHeHﬂeTCH Pp = Zpl-m.wl Qp = zpﬁau.i ' tg(pz
=] i=1
m<3 Ipun <10
IIpu onpenenenun uc- P,=K,P.,= Op=1L10c;
kiouarotes O, cym- o =nl KoY K Prow i npu n > 10
MapHasi MOIHOCTb KO- | P (K, onpenensiercst |Qp = Ocy =
TOPBIX HE MPEBHIIIAET o tabin. 1.8) _ Z": ¢
5% szOM prl‘[l‘IBI - P pc.rwi g(pl
=0,75-P
P = staz i'pHOM.i Qp P
P P (wrs OIT um-
(momyCcKaeTes IPU- | o o pexuma
m>3 HUMATh K;q25=0,9 cos=0,8;
(TO4HOE ompeneneHue | i,y < 4 |1t D11 pnuTens- tg@=0 7’5)’
Boee Tpex He TpebyeTcs) HOTO peXuMa u 0, P’ ’
Ksaop=0,75 mma OI1 [=7 P
Iﬁg’) (mnsa OIT TIKP
cos@=0,7; tgop=1)
[Ipun <10
Qp = lal'QCM;
Pp =Ky Pey
npu n > 10
m>3 Nyg > 4 |(K, onpenensercs 0)= 0w =
o Tadi. 1.8) poo=
= meti ’ tg(pt
i=1
naqb> PpZPcm: _
m>3 = Q0.
200 = ZKM i 'pHOM. i Qp ch
Ecnu 6onee 75% ycTaHOBJIEHHON MOIII-
HOCTHU pacuyeTHOro y3ia coctasisitoT Il c| He on- pP.=p. = Op=0cn=
NPAaKTHYECKH IIOCTOSHHBIM TpaduKoM Ha- |penens-| L~ _ Z”: -t
rpy3kH (k, > 0.6, Ko<l K305,>0.9 — Haco- | ercs = 2 KuiDrow. i = ZPei e
CBI, KOMIIPECCOPHI, BEHTHJISITOPHI)
[Ipn Hanuuuwm B pac-
yeTHOM Yy3iie DIl ¢ Omnpenensercst TOABKO AJIs P =P +P, =
p_ 1Ipl p2 — _
IIEPEMEHHBIM U I10- DIl ¢ nepeMeHHBIM Tpadu- KP4 p Op=0Op1 + Oci2
CTOSIHHBIM TpauKOM KOM Harpysku w el T w2
HArpy3KH
Ilpumeuanue: >PGEKTUBHOE HYHCIO  DJEKTPOINPHUEMHHKOB  OMPENEseTcs] 1O  COOTHOIIECHHUIO
. Hom. v WJIA OOHUM W3 YIIPOIIEHHBIX CIIOCO00B; IpU m>3 U K, < sz Ny OIIPEACITACTCA I10
le yip Gos; pu m>3 u K,<0,2 1, onp
n,=>"

Tabimne 1.4.
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Taomuna 1.4

OTtHocuTenbHbIe 3HaYeHUs () (PEKTUBHOTO YUCITA DTEKTPOTIPUEMHUKOB

n n P
N = ’V B 3aBUCUMOCTH OT 7, = / u P ="l
3¢ n n PHOM

n, P

— *
Nx=—"""

1.0 0910810706 105]045| 04 ({035|03]0,25|0,210,15]| 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 10,009(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 10,02 |0,02|0,03|0,04|0,05|007|0,09]|0,11{0,14|0,19 | 0,26 | 0,36 | 0,51 | 0,71
0,03 |0,03|0,04|0,04|0,06|008|0,110,13]0,16|0,21 0,27 | 0,36 | 0,48 | 0,64 | 0,81
0,04 | 0,04 |0,05]0,06|0,08| 0,1 |0,15]0,18]0,22(0,27|0,34 | 0,44 | 0,57 | 0,72 | 0,86
0,05 |0,05[0,06|0,07| 0,1 |0,130,18|0,22 0,26 |0,33|0,41 0,51 |0,64|0,79| 0,9
0,06 |0,06|0,080,09|0,12]0,15|021|026]0,31|0,38]0,47|0,58|0,70 | 0,83 | 0,92
0,08 |0,08[0,09|0,12|0,15]0,20|0,28 | 0,33 | 0,40 | 0,48 | 0,57 | 0,68 | 0,79 | 0,89 | 0,94
0,10 10,09 (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 ]0,23|0,28 0,37 | 0,48 | 0,56 | 0,67 | 0,72 | 0,80 | 0,88 | 0,93 | 0,95 | -
0,20 |0,19(0,23]0,29|0,37|047|0,64|0,69|0,76 0,83 0,89 093[0,95| - | -
0,25 |024(0290,35|0,45|0,57|0,71 [ 0,78 | 0,85(0,90 0,93 095| - | - | -
0,30 10,29 (0,35]0,42|0,53|0,66|0,80|0,86|0,90(0,94095| - | - | - | -
0,35 |033(0410,50|0,52|0,74|0,86[0,91]0,94[095| - | - | - | - | -
0,40 |035(047]0,57]0,69|081/091[093[095| - | - | - | - | - | -
0,45 |043(0,52]0,64(0,76|0871093[095| - | - | - | - | - | - | -
0,50 |048(0,58]0,70(0,82/091/095| - | - | - | - | - | - | - | -
0,55 1052(063]0,75]0,.87094| - | - | - | - | - | - | - | - | -
0,60 1057[0,69]081(091[095| - | - | - | - | - | - | -] -1 -
0,65 1062[074]086[094| - | - | - | - | - | - | -] -] -1 -
0,70 10,66[0,80[0,90(0,95| - | - | - | - | - | - | - | -] - | -
0,75 1071085093 - | - | - | - | - | - | - | -] -] -] -
0,80 1076[0,89]095| - | - | - | - | - | - | - | -] -] -] -
0,85 1080[093] - | - | - | - | - | - | - | - | -] -1]-1]-
090 1085(095| - | - | - | - | - | - | - |- | -1|-1]-1]-
1,0 (095 - | - | - | - | - -0 -1 -"1-1-1-1-1-

Ipumeyanus: 1. JInd NpoMeXyTOUHBIX 3HaueHUil P, U n, peKoMeHyeTcs OpaTh Onwkaifiine MeHbLINe

3HAYCHUS.
2. Tabnuma cocTaBieHa MO YPAaBHCHUIO:

095

p* T pa 2
P°  (I+P

MGEON

n. 1—n,
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Tabmuna 1.5

o 2
OpI/IeHTI/IpOBO‘-IHBIe YACIBHBIC IINIOTHOCTH CUJIOBOU HAI'PY3KH HaA I M
omaau Ipon3BOJCTBCHHBIX B,HaHI/Iﬁ HCKOTOPBIX OTpaCJIeﬁ

IMPOMBIINIJICHHOCTH

IIpon3BOACTBEHHBIE 31aHUS Y, Br/m”
JIuTeliHple U IUIAaBUIbHBIE [IEXU 230-370
Mexanuueckre U cOOpOYHbIE LIEXU 200-300
MexaHocOopoUHbIe IIeXU 280-390
DIEeKTPOCBAPOUHBIE U TEPMHUECKHUE IIEXH 300-600
[ItamnoBouyHbIe U Gpe3EpHBIE LIEXU 150-300
[exu MeTamIoKOHCTPYKIUI 350-390
HNHcTpymeHTanbHbIE LIEXU 50-100
[IpeccoBouHble 11€XU AJIs 3aBOJOB IJIaCTMAcC 100-200
JlepeBooOpabaThIBarore u MOICIbHbBIC IIEXU 75-140
broku BcnoMoratenbHbIX LIEXOB 260-300
3aB0/1bl TOPHO-IIAXTHOTO 000PYIOBaHUS 400420
3aBojbl OypoBOTO 000PYI0BAHUS 260-330
3aBOJbl KPAHOCTPOEHUS 330-350
3aBoJibl He(pTeanmaparypbl 220-270
[IpeccoBbie Lexu 277-300

1.2. Koa¢g¢puumeHThI cIpoca, HCNOJIb30BAHUA U MAKCUMYyMa

3HaveHusI K03(PPUIIMESHTOB UCIIOJIB30BAHUS, CIIPOCAa U MAaKCUMyMa IS
Pa3IUYHBIX DJICKTPOIPUEMHUKOB OIPEACIICHBI U3 ONbITa 3KCIUTyaTallud U
IpU  TMPOCKTUPOBAHUHU TPUHUMAIOTCS 110 CIPABOYHBIM MarTepuajgam
Ta61.1.6-1.8.

Tadmuna 1.6
KoadduumenTs cnpoca U MOLTHOCTH
HaumenoBanue nexa, mpou3BOACTBA K. cos®
Kopnyca, yexa, nacocuvie u opyaue ycmanosxu 0ouenpomMululieHHO20 HA3HAYEHUS
b10K OCHOBHBIX IIEXOB 0,40-0,50 0,75
biok BcrioMoraTenbHBIX 1IEXOB 0,30-0,35 0,7
Ky3HeuHo-1mipeccoBbie 0,40-0,5 0,75
Tepmuueckue, 3aKanoyHbIC 0,6 0,75
MeTa/NTIOKOHCTPYKIMIA, CBAPOUYHO-3arOTOBUTEIbHBIE 0,25-0,35 | 0,65-0,75
MexaHocOopoUHbIe, CTOSIPHBIE, MOJIETIbHBIC 0,20-0,30 | 0,60-0,80
Mansipabie, KpacUIbHbBIE 0,40-0,50 | 0,60-0,70
CobctBennblie Hyxab1 TOL] 0,60-0,70 0,8
JlaGoparopun, 3aBOJOYIpaBiICHHS, KOHCTpyKTOpckue Oropo, | 0,40-0,50 | 0,70-0,80
KOHTOPBI
Jlero snekTpokap 0,50-0,70 | 0,70-0,80
13
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ITponomxenue Tadauibl 1.6

HaumenoBanue nexa, mpou3BoACTBa K. cos®
Herno (mapoBo3HOE, MOKAPHOE, KEIEZHOAOPOKHOE) 0,30-0,40 | 0,60-0,80
["apaxxu aBTOMaImH 0,20-0,30 0,7
KorennHbie 0,50-0,60 0,8
Cknazipl TOTOBOM NPOAYKIMH, METAIIA, Mara3uHbl 0,30-0,40 0,8
CromnoBas 0,40-0,50 0,9
Jleco3zaBobl 0,35-0,45 0,75
Jlecocymmnku 0,60-0,70 | 0,75-0,90
Tepmuueckas Harpy3ka (HarpeBaTeIbHBIC MTEYH) 0,70-0,80 | 0,85-0,90
KpanoBas Harpyska, mogbeMHUKA 0,20-0,30 | 0,50-0,70
DJeKTpocBapKa 0,6 0,35
Mansipabie, MOZICIIbHBIC 0,40-0,50 | 0,50-0,60
Cknazpl OTKPBITHIE 0,20-0,30 | 0,60-0,70

Meoennasunvbhvie 36000l
BarepikakeTsl U OTpa)kaTelbHbIE M1€YN 0,5 0,8
Lex padgunanum meau 0,6 0,75
3a600v1 ysemnou memannypauu
Lex anexTponu3za 0,7 0,85
Otnen pereneparu 0,5 0,8
PaznuBouHnas 0.4 0,7
Jlaboparopus 0,25 0,7
Armnonex 0,5 0,8
3a600b1 ueprnou memaniypauu
[lex xomomHOTO TIpOKaTa 0,40-0,50 0,8
[lex ropsiuero mpokara 0,50-0,60 0,8
MapTeHOBCKHI 11eX 0,40-0,50 0,75
JIOMEHHBIN 11eX 0,45 0,75
Crs6uHr 0,5 0,8
Llex cranemIaBUIBHBIX TICUCH 0,4 0,7
Ilex mpokata xxectu 0,45 0,70-0,80
Oboeamumenvhbie pabpuxu

Ilex oOoramenus 0,60-0,65 0,8
Llex mpobiieHus 0,40-0,45 0,75
droTalMOHHBIN 1IEX 0,60-0,70 0,75
Cryctutenu 0,50-0,55 0,7
[[TapoBbie MENBHUIIBI 0,50-0,60 0,8
PearenTHbIi, 0apUTOBBIN 11EX 0.6 0,8
3010u3BICKATEIBHBIN IEX 0,4 0,7
Ilex MOKpOI1 MarHUTHOM cenapaluu 0,5 0,8
JpoOuibHO-POMBIBOYHBIH 1IEX 0,40-0,50 0,8

14
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ITponomxenue Tadauibl 1.6

HaumenoBanue nexa, mpou3BoACTBa K. cos®
Aenomepayuonnvie habpuxu
CriekanbHBIN HEX 0,5 0,7
Lex punpTpanuu 0,50-0,60 0,7
Lex pyaHu4YHOM MeIOYn 0,4 0,65
Lex muxThI 0,4 0,65
Llex nmeperpy3ku 0,30-0,40 0,65
CepoynaBnuBaroliee yCTponcTBO 0,50-0,55 0,75
Antomunuesvle 3a600b1
bnok Mokporo pazmoina u 00paboTku 0,5 0,3
Brinapxka, nekoMmno3uius 0,55-0,60 0,85
[lex cnexanusi, MpOKaJbIBAHUS 0,50-0,60 0,85
Ilex BbllIeTaunBaHuUsl, CTYIIECHUS 0,40-0,50 0,8
Cknazpl ChIpbs 0,20-0,30 0,65
3a600b1 msdiceno2o MauuHOCMpoeHus
['maBHBINA KOpITYC 0,30-0,40 | 0,65-0,70
MapTeHOBCKU LIEX 0,40-0,50 | 0,70-0,80
Ky3neunsrii iex 0,40-0.45 0,75
Tepmuueckuii uex 0,50-0,60 0,65
MoTopHBIii 11eX 0,35 0,75
DKCnepuMEHTANIbHBIA LIEX 0,30-0,40 0,7
ApmaTypHbIH 1IeX 0,30-0,35 0,6
Peccopnblii nex 0,3 0,65
CBapouHblii 11eX 0,40-0.45 0,6
AnnapaTHbIi 1ex 0,3 0,7
M30sMOHHBIHN LIEX 0,50-0,60 0,9
JlakoBapouHbIi 1IEX 0,6 0,9
Dcrakaaa 0,25 0,65
Lex npecc-nopoika 0,40-0,50 0,85
Lex anexTponu3za 0,5 0,8
[ex MeTanIonoKpbITHIA 0,4 0,8
DKCIepUMEHTATBHBIN 1IEX 0,2 0,7
TpancghopmamopHvle 3a600061
I'maBHBIN KOpITYC 0,4 0,80-0,85
CBapouHbIii Kopmyc 0,35 0,7
AnnapaTHbII KOPITyC 0,3 0,7
M301111MOHHBIN KOpILyC 0,6 0,9
JlakoBapouHbIil KOPITYC 0,4 0,8
Aemopemornmubie 346000l

Ilex 0OMOTKH ITPOBOIOB 0,4 0,7
Ky3zoBHoii iex 0,35 0,8
Ilex oOkaTKu aBTOABUTATEICH 0,60-0,70 0,6
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ITponomxenue Tadauibl 1.6

HaumenoBanue nexa, mpou3BoACTBa K. cos®
CranouHoe 000pyJ0BaHHE 0,25 0,6
Pa3z0opHo-MOeuHbIH 11eX 0,3 0,65

CyoopemonmHuule 3480006l
['naBHBIN KOpITYC 0,4 0,8
KorenbHblil ex 0,5 0,65
Cyxoii 10k 0,4 0,6
ITnaBaromuii 10K 0,5 0,7
MexaHndeckue 1exa 0,25-0,35 | 0,60-0,70
AsmomobunvbHble 3a6000bl
[ex maccu u riaBHBIN KOHBEWEp 0,35 0,75
MoTopHBIii 11eX 0,25 0,7
[IpeccoBo-Ky30BHBIII 11EX 0,2 0,7
Ky3neunsrii iex 0,2 0,75
ApMatypHoO-arperaTHalil 11ex 0,2 0,7
Asuayuonnule 3a6000bl
Ilex 0OpaboTku OJI0KOB, MOPIIHEH, MIATYHOB M MPOYHX JeTanei 0,35 0,7
JBUTATEIIEH
Ilex cOopku, UCTIBITAHUI IBUTATENEH 0,4 0,8
[lex mpon3BOACTBA MEJIKUX JeTaleh 0,3 0,7
I"anmpBaHMYeCKHi 1IEX 0,5 0,85
CraHuust XMMBOJOOYNCTKY, KaHAJIU3allM1 0,6 0,8
I'panupns 0,7 0,8
Cknaz KUCIIOT 0,3 0,7
Llex miacTmacc 0,4 0,9
[IITaMOBOYHBIN LIEX AeTallel KopIlyca caMoeTa 0,4 0,6
[[ITaMIOBOYHBI 1I€X AeTaneil HOKPBITUS CaMOJIeTa 0,3 0,8
Ilex cObopku ocToBa camosieTa 0.4 0,6
Ilex monHO# cOOPKH CaMOJIETOB 0,4 0,7
Xumuueckue 3a600bl U KOMOUHAMbL

Llex xpacuteneit 0,4 0,75
[lex HaTpueBoit conun 0,45 0,75
Llex xnopodoca, CHHUIBHON KUCTOTHI 0,50-0,55 0,75
Ilex MeTuneHxiaopuaa, cyiabhara aMMOHUS 0,5 0,70-0,75
[lex X010AUIBHBIX YCTAaHOBOK 0,6 0,8
CkJazibl TOTOBOM MPOAYKITUU 0,2 0,5
HangmraxTHeie 30aHUA 0,7 0,80-0,85
31aHus MoabEMHBIX MaIIUH 0,60-0,70 | 0,80-0,85
["anepeun Tpancnoprepos 0,35-0,40 | 0,60-0,80
31aHue maxTHOro KoMOuHaTa 0,5 0,9
OcTakaJpl U pa3rpy304YHbIE ITyHKTHI 0,60-0,70 | 0,65-0,80
[lex 006e3BOKMBAHUS 0,5 0,8
bamns OctHepa 0,5 0,7
Ocraka/la HaKJIOHHOIO TpaHCIOpTa 0,4 0,8
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[Tponomxenue Tadauibl 1.6

HaunmenoBanue 1iexa, mpou3BOACTBA K. CosQ
CymunbHOE OT/AENIEHHE 0,7 0,8
Kopmyc 3anacHbIx pe3epByapoB 0,3 0,8
Xumnaboparopus 0,3 0,8
[ex 3aUTHRIX TOKPHITHIA 0,5 0,8

Hegmenepepabamuvisarowue 3a6000b1
YcraHoBKa KaTaaTu4ecKOTo KPEeKHHTa 0,50-0,60 0,8
YcraHOBKAa TEPMHUYECKOTO KPEKUHTa 0,65 0,85
YcraHoBKa NpsTHHOM TOHKU 0,50-0,60 0,75
Y cTaHOBKa AIKUIISALMU, UHEPTHOTO ra3a 0,55 0,75
DNeKTPo0OECCONMBAOIIAS, ITHICMECUTEIIbHAS YCTAHOBKA 0,50-0,60 0,8
2JI0Y 0,50-0,60 0,8
PesepByapHble napku 0,3 0,65
Koxkcoxumuueckue 3a600b1
Je3unterpaTopHoe oTaeIeHuE 0,6 0,8
[leperpy3ouHast craHiust APOOICHUS 0,5 0,7
Jo3upoBouHOE OT/IETIEHUE 0,4 0,8
YTonbHbIE IMBI 0,7 0,75
BaronoonpoxkuasiBaTenb 0,4 0,8
Kokcossie 6aTapen 0,60-0,70 | 0,85-0,90
[lekokokcoBasi yCTaHOBKa 0,7 0,8
CMOI0pa3roHHBIH 1eX 0,7 0,8
JpIMOCcOCHas ycTaHOBKA 0,7 0,8
beH30IbHBIN 1IEX 0,7 0,8
HacocHast koHzeHcaTa 0,6 0,7
PexTudukarus 0,6 0,75
Cepoouncrtka 0,7 0,8
Yriemolika 0.4 0,75
XOJIOIWILHUKNA aMMHUAUYHOU BOJIBI 0,5 0,8
Ilemenmnuie 3a60001

[udepuoe mpor3BoaCTBO 0,35 0,7
ChIpbeBbIE METHHUIIBI 0,50-0,60 0,8
CymunbHbIN HEexX 0,40-0,50 0,85
[lemeHTHBIC MEITBHUITHI 0,50-0,60 0,8
IInambacceiHbI 0,7 0,85
KnunkepHoe otaenenue 0,35-0.45 0,75
Ilex oOxwura 0,40-0,50 | 0,80-0,90
DnekTpoGUIBTPHI 0,4 0,75
Llex npobnenus 0,5 0,8
XHUMBOJOOYNCTKA 0,50-0,60 0,8
Cknanpl ChIpbs 0,20-0,30 0,6
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[Tponomxenue Tadauibl 1.6

HaunmenoBanue 1iexa, mpou3BOACTBA K. CosQ
3as00b1 abpazusHvie u 0cHeynopos
ex mumudmnopomkon 0,5 0,8
[ToaroroBUTENBLHBIN [IEX 0,4 0,75
Hex mumudzepna, numudusaenui 0,40-0,50 0,75
Llex npobnenus 0,50-0,60 0,8
Ilex mepemyiaBKu nupuTa 0,6 0,85
Ileunoit mex 0,6 0,9
YraenoaroToBka 0,40-0,50 0,75
IITamMoTHEIN HEX 0,40-0,45 0,7
CTeKOJIbHBIN 11eX 0,5 0,75
Tlpomvluinennvie 6asvl cmpotuuHoycmpuu
Kopmyc npoOnenust kamHs 0,40-0,60 0,75
Kopnyc npoMbIBKH U COPTHPOBKH 0,40-0,50 0,7
Kopmyc kepamM3uTOBBIX, OETOHHBIX U TOHYAPHBIX TPYO 0,4 0,7
Kopmyc sxene300eTOHHBIX KOHCTPYKIIHIA 0,30-0,40 0,7
beronHo-cMeCUTENBHEBIN LIEX 0,5 0,75
Ilex CHIIMKATHO-OCTOHHBIX M3CIUI 0,40-0,45 0,75
Ilex mpousBoacTBa mudepa 0,40-0,45 0,75
Llex moMosa u3BecTH 0,5 0,7
[lex suencThIX OETOHOB 0.4 0,65
Ilex ruOCOILIAKOBBIX U3ICIIHI 0,4 0,65
ApmaTypHbIH 1IeX 0,35 0,6
Cximaasr 0,25 0,6
Texcmunvhvle, MpUKOMAadicHvle, CUMYeHaAOUBHbIe Mellandicesble hadpuxu

[IpsaunbHBINA LEX 0,50-0,70 0,75
Trankuit nex 0,60-0,70 0,8
KpacunbHsliii, 0TOTBHBIN 1IEX 0,50-0,55 | 0,70-0,80
KpyTunbHsrii mex 0,50-0,60 0,8
Kopnyca "menuo", "ytka" u ap. 0,5 0,7
CymmibHbBINA, BOPCOBAIBHBIN 11EX 0,40-0,50 | 0,75-0,80
IleyaTHbIN 11EX 0,5 0,75
Bsi3anbHbIi, TPUKOTAXKHBIHN 1IEX U JP. 0,40-0,50 0,7
[{ex HOCOYHO-UYJIOYHBIX U3IETUN 0,40-0,50 0,7
[{ex xarpoHO-HEUTOHOBBIX U3IETHI 0,50-0,60 0,75
[IBeitHbIe MacTepcKue 0,30-0,40 0,65
OCHOBaJBLHBIN KOPITYC 0,6 0,7
Ky3HeuHo-cBapouHbIN 1IEX 0,3 0,5
OnbITHBINA (QIIOTAITMOHHBINA 1IEX 0,7 0,8
Pasrpy3ouHoe ycTpoicTBO 0,3 0,8
['maBHBIN KOpIyC CUIBBUHUTOBOM (padpuku 0,7 0,8
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Oxkonyauue Tadbaunel 1.6

HaumenoBanue nexa, mpou3BoACTBa K. cos®
Hayuno-uccnedosamenvckue sxcnepumeHmanbHule UHCIUMYmbl
['maBHBIN KOPIYC OMBITHOTO 3aBOJA 0,30-0,40 0,7
MamvHHBIHA 3a71 0,5 0,8
Onexrpoduznueckuii Kopimyc 0,4 0,75
JlabGoparopust HU3KUX TEMIIEPATYP 0,50-0,60 0,85
Kopnyc BeICOKMX HamnpsiKeHun 0,35 0,8
Jlaboparopus crieruaibHBIX paboT 0,35 0,7
Jlepesooopabamulearowue KomMOUHAMbvL U 3A800bl
JleconunbHLIN 3aBO 0.4 0,75
CymunbHbIN HEexX 0,35 0,8
bup:xa cbipbs 0,3 0,65
[lex mpeccOBaHHBIX TUIAT 0,4 0,75
CronsipHbIN, MOIECTBHBIHN, 1€pEBO0Opa0ATHIBAIOIINN 0,25-0,35 0,7
CmanxocmpoumenbHblll 34600
I'maBHBIN KOpIyC 0,5 0,6
DcTakaja K TJIaBHOMY KOPILyCy 0,5 0,7
CraHUMs OCBETICHHUS BOJI 0,7 0,85
bymasicnvle pabpuxu
BymaskHbie MalIMHBI 0,60-0,65 0,75
HepeBopyOxa 0,40-0,45 0,65
KucnoTHbIH 11eX 0,5 0,8
BapocHhbrit niex 0,35 0,70-0,80
OTOeNbHBIN LIEX 0,50-0,60 0,7
TpsnkoBapka 0,60-0,65 0,8
Jlecotacku 0,35 0,6
Tabauma 1.7

KoadhdurmenTs! ncnonp30BaHus U MOITHOCTA HEKOTOPHIX MEXaHU3MOB U
arrnapaToB MMPOMBILIJICHHBIX NPEANPUATAN

MexaHn3MBI U annaparbl

Ky

cos®

MetaopexyIre CTaHK| MEJTKOCEPUIMHOTO TPOU3BOJICTBA C
HOPMAJIbHBIM PEXXUMOM palbOThl (MENIKHE TOKapHHIE,
cTporajibHble, 10J0ekKHbIe, (hpe3epHbIe, CBEPIUIbHbIE, Kapy-
CeJIbHBbIC, TOUHIIbHBIE, PACTOUYHBIE).

To e npu KpymHOCEPUUHOM MTPOU3BOJICTBE.

To xe npu TSKEIOM pexuMe padoThl (IITaMIIOBOYHBIE
MIPECCHI, ABTOMATHI, PEBOJIBBEPHBIC, O0UPOUYHBIE, 3y00-
bpe3epHbIe, a TAK)KE KPYIHBIE TOKApHBIE, CTPOTAIbHbIE,
(dbpesepHbIe, KapyCeabHbIC, PACTOYHBIC CTAHKH).

0,12-0,14
0,16

0,17-0,25

0,5
0,6

0,65
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Oxkonyauue Tadoauner 1.7

MexaHu3MBI U anmaparbl K, cosQ®
IToTrounsie nuHuK, ctanku ¢ YITY 0,6 0,7
[lepeHOCHBI 3IEKTPOUHCTPYMEHT 0,06 0,65
BeHntunsatopsl, s3kcraycTepbl, CAHUTApPHO-TEXHUUECKAas BEH-
THIISAIAS 0,6-0,8 0,8-0,85
Hacocsl, koMmnpeccopsl, AU3€1b-T€HEPATOPbI U JBUTATEIb-
TrE€HEPATOPBI 0,7-0,8 0,8-0,85
Kpansl, Tenbdepsl, kpan-6anku npu [1B =25% 0,06 0,5
To xe npu [1B=40% 0,1 0,5
Tpancnoptepbl 0,5-0,6 0,7-0,8
CBapouHble TpaHCPOPMATOPHI AYTOBOM CBAPKH 0,25-0,3 0,35-0,4
[TpuBOABI MOJIOTOB, KOBOUHBIX MAlllMH, BOJOYMJIbHBIX CTaH-
KOB, OUHCTHBIX OapabaHOB, OETYHOB U JIp. 0,2-0,24 0,65
DneBaTopsl, NTHEKH, HecOaTaHCUPOBAaHHbIE KOHBEHEPHI
MomrHocThIo g0 10 kBT 0,4-0,5 0,6-0,7
To ke, cOJIOKUpPOBaHHBIE U MOITHOCTHIO BhImIe 10 kBT 0,55-0,75 0,7-0,8
OnHONOCTOBBIE CBAPOUHBIE IBUTATEIb-T€HEPATOPHI 0,3 0,6
MHOTronoCcTOBbIE CBAPOUHBIE JBUTATEIh-TCHEPATOPHI 0,5 0,7
CBapouHble MallIuHbI IOBHbBIE 0,2-0,5 0,7
CBapouHbIe MalTUHBI CTBIKOBBIE 1 TOUCUHBIC 0,2-0.25 0,6
CBapouHble JyroBble aBTOMATHI 0,35 0,5
[Teyn conpoTUBIIEHUS C aBTOMATUYECKOM 3arpy3Koi u3ze-
JIMH, CyIIuIbHbIe MIKadbl, HarpeBaTeIbHbIE TPHUOOPHI 0,75-0,8 0,95
[Teyn conpoTUBIIEHUS C aBTOMATUYECKOM 3arpy3Koi u3ze-
JIUH, CyIuIbHbIe MIKadbl, HarpeBaTeIbHbIE TPHUOOPHI 0,75-0,8 0,95
[Teun conpoTUBIIEHUS ¢ HEABTOMATUYECKOM 3arpy3KOM U3/ie-
TN 0,5 0,95
Bakyym-Hacocsl 0,95 0,85
BeHTUISTOPBI BBICOKOTO JTaBJICHUS 0,75 0,85
BenTunstopsl k npobusikam 0,4-0,5 0,7-0,75
["a3omyBKH (arJIOAKCTPYAEPHl) MPU CUHXPOHHBIX JBUTATEISAX 0,6 0,8-0,9
To ke mpu aCUHXPOHHBIX ABUTATENAX 0,8 0,8
MonoTkoBbIE IPOOUTKH 0,8 0,85
[[TapoBbie MeTBHUILIBI 0,8 0,8
I'poxoTbl 0,5-0,6 0,6-0,7
CMmecutensHbIe OapabaHb 0,6-0,7 0,8
YameBnle 0XI1aIUTEIIN 0,7 0,85
CymmnbHble 6apabaHbl M cerapaTopbl 0,6 0,7
ONneKTpopUILTPBI 0,4 0,87
Bakyym-unbTpsl 0,3 0,4
BaronoonpokuabiBatenu 0,6 0,5
['peiieprbie kpaHbI 0,2 0,6
JlaMIIBI HaKaTUBaHUS 0,85 1,0
JIFOMUHECHIEHTHBIE JaMITbI 0,85-0,9 0,95
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Taomuna 1.8

Omnpenenenue kodpuireHTa MaKkCuMyma 1o
M3BECTHBIM 3HAUECHUAM K, U 71,

Koadpumment makcumyma K, ipu K,
n
o 0,1 0,15 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 | 2,87 | 2,42 2,0 1,76 | 1,57 | 1,41 1,26 | 1,12 | 1,04
6 304 | 2,64 | 224 | 1,88 | 1,66 | 1,51 1,37 | 1,23 1,1 1,04
7 2,88 | 2,48 2,1 1,8 1,58 | 1,45 | 1,33 1,21 1,09 | 1,04
8 2,72 | 2,31 1,99 | 1,72 | 1,52 1.4 1,3 1,2 1,08 | 1,04
9 2,56 2,2 1,9 1,65 | 1,47 | 1,37 | 1,28 | 1,18 | 1,08 | 1,03
10 2,42 2,1 1,84 1,6 1,43 | 1,34 | 1,26 | 1,16 | 1,07 | 1,03
12 224 | 1,96 | 1,75 | 1,52 | 1,36 | 1,28 | 1,23 1,15 | 1,07 | 1,03
14 2,10 | 1,85 | 1,67 | 1,45 | 1,32 | 1,25 | 1,20 | 1,13 | 1,07 | 1,03
16 1,99 | 1,77 | 1,61 1,41 1,28 | 1,23 1,18 | 1,12 | 1,07 | 1,03
20 1,84 | 1,65 1,5 1,34 | 1,24 1,2 1,15 | 1,11 1,06 | 1,03
25 1,71 1,55 | 1,40 | 1,28 | 1,21 1,17 | 1,14 | 1,10 | 1,06 | 1,03
30 1,62 | 1,46 | 1,34 | 1,24 | 1,19 | 1,16 | 1,13 | 1,10 | 1,05 | 1,03
35 1,55 | 1,41 1,30 | 1,21 1,17 | 1,15 | 1,12 | 1,09 | 1,05 | 1,03
40 1,50 | 1,37 | 1,27 | 1,19 | 1,15 | 1,13 | 1,12 | 1,09 | 1,05 | 1,03
45 1,45 | 1,33 | 1,25 | 1,17 | 1,14 | 1,12 | 1,11 1,08 | 1,04 | 1,02
50 1,40 | 1,30 | 1,23 | 1,16 | 1,13 | 1,11 1,10 | 1,08 | 1,04 | 1,02
60 1,32 | 1,25 | 1,19 | 1,14 | 1,12 | 1,11 1,09 | 1,07 | 1,03 | 1,02
70 1,27 | 1,22 | 1,17 | 1,12 | 1,10 | 1,10 | 1,09 | 1,06 | 1,03 | 1,02
80 1,25 | 1,20 | 1,15 | 1,11 1,10 | 1,10 | 1,08 | 1,05 | 1,03 | 1,02
90 123 | 1,18 | 1,13 | 1,10 | 1,09 | 1,09 | 1,08 | 1,05 | 1,02 | 1,02
100 1,21 1,17 | 1,12 | 1,10 | 1,08 | 1,08 | 1,07 | 1,05 | 1,02 | 1,02
120 1,19 | 1,15 | 1,12 | 1,09 | 1,07 | 1,07 | 1,07 | 1,05 | 1,02 | 1,01
140 1,17 | 1,15 | 1,11 1,08 | 1,06 | 1,06 | 1,06 | 1,05 | 1,02 | 1,01
160 1,16 | 1,13 | 1,10 | 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
Benmnunna koaddunmenta cnpoca K, MoxeT OBITb NIPUHATA IO

Tabnuiie 1.9 B 3aBUCUMOCTH OT BETUYHHBI KO3 puimenTa ucnosb3oBanus K,
JUTsl TaHHOW TPyNIbl MPUEeMHUKOB (Tabnuma 1.9 cocraBneHa s CpeaHEro
kodddumrenTa BritoueHus, pasaoro 0,8).

Tabmuna 1.9
B3aumocssize Mexay ko3hpuimenToM crnpoca
1 KO3(PPUIIMEHTOM UCIIOJIb30BAHUS
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
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1.3. OcBeTuTeILHAS HATPY3KA
Tabauma 1.10

KoadduimmeHTs! cripoca 0CBETUTETBHBIX HArPy30K

XapakTepruCTUKA MOMEILICHUS K.,
Mernkue npou3BOJCTBEHHBIE 3/JaHHSI U TOPTOBBIC TOMEILIECHHS 1
[Ipon3BoICTBEHHBIE 3/1aHUS, COCTOSIILINE U3 OTJAEIbHBIX KPYIHBIX POJIETOB 0,95
[Ipon3BoiCTBEHHBIE 3/1aHUS, COCTOSILUE U3 PSAAA OTJCIBHBIX TOMELCHUH 0,85
bubnnorexky, aAMUHUCTPATUBHBIE 3IaHMSI, MPEANPUITHS obOuecTBeHHoro nu-| 0,9
TaHUS
JleueOHbIC 3aBe/IeHNS U YUEOHBIC YUPEKICHHSI, KOHTOPCKO-OBITOBBIC 3MaHUS 0,8
Cknazackue 3/1aHus, FIEKTPUUYECKUE OICTAHIINU 0,6
ABapuiiHoe ocBellleHue 1,0

Taomuna 1.11

. 2
VY aenbHast MOITHOCTH (TUIOTHOCTH) OCBETUTENHHOM HArpy3ku, B1/m

HaumenoBanue o0bekTa Py

Jluteilidple U IUTaBUIBHBIE II€XA 12-19
Mexanuyeckue u cOOpOUHBIC 1IeXa 11-16
DNEeKTPOCBapOYHBIE U TEPMUYECKHUE LIEXa 13-15
WNHcTpyMeHTallbHBIE LIEXa 15-16
JlepeBooOpabaTkiBaromife U MoIeibHbIE IIeXa 15-18
biioxku BcnomoraTenbHbIX EXOB 17-18
HNnxeHnepHble Kopiryca 16-20
LlenTpanpHbIe 3aBOJCKUE 1aOOpaTOPUN 20-27
3aB0/1bl TOPHO-IIAXTHOTO 000PYIOBaHUS 10-13
OcBellleHHEe TEPPUTOPUI 0,16

1.4. I'papuxu 3/1eKTpUIECKUX HATPY30K

PexxuMbl paboThl TOTpEOUTENEH PIEKTPUUECKONW SHEPTHH HE OCTAIOTCS
IIOCTOSSHHBIMH, A HENPEPBIBHO H3MEHSIOTCS B TEUEHUE CYTOK, HEJEIb,
MecsteB U roga. COOTBETCTBEHHO HW3MEHSETCS M Harpy3ka BCEX 3BEHBEB
Mepelaun U PaCIpPEICIICHUS JIEKTPOIHEPTUH U TEHEPATOPOB EKTPUUECKUX
craHiui. V3MeHeHHne Harpy3oK >JIEKTPOYCTAaHOBOK B TE€UEHUE BPEMEHU
IPUHATO U300pakaTh rpad)UIECKu B BUIE rpauKOB HArPy3KHU.

Paznuuator rpaduku  aKTUBHBIX U PEAaKTUBHBIX Harpysok. Ilo
MPOIOKUTEIBLHOCTU IpadUKU HArpy3KH JCJSTCS Ha CMEHHbIE, CYTOUYHBIC U
TFOJOBEIE.

B ycrnoBusX SKcIlyaTalMd W3MEHEHUSI HArpy3kud II0 AKTUBHOW U
PEaKTUBHOW MOIIHOCTH BO BPEMEHHM NPEACTABISAIOT B BUAE CTYIIEHUATOU
KpUBOM 1O  TOKAa3aHUSIM  CYETYMKOB AKTUBHOM W  PEAKTUBHOU
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AIIEKTPOIHEPTUH, CHATHIM Yepe3 OJIMHAKOBBIE OMpPEIeNICHHbIE HHTEPBAJIbI
BpeMenH (30 mwiam 60 MuH.).

3HaHue Tpa@UKOB HATPY3KH MO3BOJISET ONPEICNSITh BEIMUYUHY CEUECHUN
MPOBOJIOB M JKWJI KaOesei, OIeHMBATh TMOTEPU HAINPSDHKEHUs, BBIOUPATH
MOIITHOCTH  T€HEPaTOpOB  BJEKTPOCTAHIIMN, PACCUUTHIBATH  CHUCTEMBI
ANEKTPOCHAOKEHUS TMPOEKTUPYEMBIX MNPEANPUSATUNA, peniaTh BOMPOCHI
TEXHUKO-3KOHOMUYECKOI0 XapaKTepa U MHOTOE JPYToe€.

XapakTepHble  CYTOYHbIE  TpauKH  DJIEKTPUUYECKUX  HArpy30K
NPEANPUSTAN PA3IUYHBIX OTpACiie MPOMBINLICHHOCTH TPUBEICHBI Ha
puc. 1.1.
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Puc. 1.1. XapakrepHbsie cyTO4YHbIE TpapUKU SIEKTPUUYECKUX HArpy30K MPEANpH-
SATUM PA3JIMYHBIX OTPACIEH IPOMBILIIEHHOCTH

a — HedTenepepaboTKa; 6 — yrienoObiua; B — TopdornepepadoTka; T — BETHON METaILTyp-
THH; I — XUMHH; € — YepHOIl METaJUTypruu; XK — PEMOHTHO-MEXaHUYECKUX 3aBOJIOB; 3 —
CTaHKOCTPOMTENFHBIX; U — aBTOMOOMIIBHBIX; K — JIepeB000padaThIBatoNIell IPOMBIIIICH-
HOCTH; J1 — IIEJUTIOJIO3HO-0yMa)KHON MPOMBIIUIEHHOCTH; M — JIETKOM MPOMBIIIJICHHOCTH; H
— TMPSANIBHO-TKAIKKUX (aOpUK; O — MEYaTHBIX M OTJEIOYHBIX (haOpHK; IT — MHUIIEBO MPo-
MBIIIJIEHHOCTH; P — TSDKEJIOTO MAITMHOCTPOCHUSI.

P, O — akTuBHas W peakTUBHAS Harpys3ka padbodero JHS; Pyx, Opux — AKTUBHAS U pEaKTUBHAS Ha-
rpy3Ka BEIXOJHOTO JTHSI.
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Oxonuanue puc. 1.1
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1.5. IToka3aTenu, xapakTepusywouue rpaguKi HArPy30K

[Ipu pacyerax Harpy3ok HIPHUMEHSIOTCS HEKOTOpble Oe3pa3MepHbIe
nokKaszatelid TpapuKOB HArpy3o0K, XapaKTepU3yIOIIHe peXUM padoTh
MIPUEMHHUKOB 3JIEKTPOIHEPTUU 11O MOIIIHOCTH U BO BPEMEHHU.

Tabmnma 1.12

[TokazaTenu rpauKoOB AMEKTPUUECKUX HArPY30K MO aKTUBHOW MOITHOCTH

Pacuetnble popMyIibl mokaszareneit
Kosddunuent
boun NunuBunyanbHbIE
['pynmoBeie rpaduxu
rpaduKu
Ucnonb3oBanus, K, Ku = Pesd Prom i
K .- .
Ku = Kexn'Ksazp K = Pau =1 ui” Puoxi
u P - n
Ho Z p HOM 1
i=1
K, = Ko 'Kxazp
Bxmrouenus, Ky, ¢ t +t -
Kem =1 =P = ZKKKﬂi ’ puo,wi
t K = i=1
YUK Yukn o n
Z p HOM T
i=1
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Oxonyaunue Tadoaunsl 1.12

PacuerHbie popMyIIbl moKazaTenei

Koaddurment P
rpaduku I'pynmoBsie rpaduku
3arpy3kd, Kiep Peve K, P K
sazp X - a sazp R.em
dopmel  Tpaduka Ha- D, . P
rpysku, Ky Ky = p— +=
P _ Plz.t1+])22't2+"'+])nz’tn
" fHt, oL ’

rae Py, Py, ... P, — cpenHss Harpy3ka Ha
MHTEPBAIAX BPEMEHHU MEXIY 3aMepaMHu
MOKa3aHUW NpUOOpOB; ti, t, ... t, —
BpPEMEHHBIE MHTEPBAIBI MEXIY 3aMepa-
MHU.

Maxkcumyma, K,

i
M P

K, = f (n,¢, K,) — omlpenenstor 1o
Tabm.1.8

Cmpoca, K, — K — Pp
‘ PH(L’M
Kc = Ku 'KM
3amonHeHus Tpaduka - P, 1
Harpysku, K. se T T
Py Pp KM
PasnoBpemeHHOCTH - P,
MaKCUMyMOB HAarpy3Ku K==
(mns TparcopmaTopoB 2P pi
T'TII cm. Ta6. 1.13 o
om. Taba. 1.13) K, = 0,85+1,0

Taomuna 1.13

3HaueHus K0O3PPUITMCHTOB Pa3HOBPEMEHHOCTH
Ha muHax (6—10 kB) tpancdopmatopos I'TIIT

Koa¢p¢punuent paznospemeHHOCTH K 5,

mpu K, <0,3 03<K,<0,5 npu K, > 0,5
0,75 0,80 0,85
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2. BHYTPULEXOBBIE DJIEKTPUYECKHE CETH

OmnpenenstomumM GakTOPOM MPHU BEIOOPE CXEMBI IEXOBOM CETH SIBISETCS
pPacmoioKeHNE TEXHOJIOTHYECKOTO 000pYy0BaHUS Ha IUIaHE IIeXa, CTENeHb
€ro  OTBETCTBCHHOCTHM, HOMMHAJIBbHOE  HANPSXKEHUE U MOUIHOCTH
AIEKTPONPUEMHHKOB, paccTosiHue OT LEHTpA MMATAHUS 10
ANEKTPONPUEMHHUKA, XapaKTep Harpy3ku (CIOKOWHAs, pe3KomepeMeHHas) U
ee pacnpezaeneHue no miomaau nuexa. [lo crpykrype cxeMbl BHYTPULIEXOBBIX
ANEKTPUYECKUX CeTed MOTYyT OBITh paJUaIbHBIMH, MAarucTpajibHbIMU H
cMemaHHbIMU. 110 KOHCTPpYKTHBHBIM MpHU3HAKaM Kilaccu(uKamus ceteu
npuBesieHa Ha puc. 2.1. BeIOop KOHCTPYKIIMU CeTel, crocoda KaHaIM3aluu
ANEKTPUYECKOM DHHEPrUM M THUIIA TPOBOJHUKOB OCYIIECTBISETCA C
OpPUCHTALIMEW Ha YCJIOBUS OKPYXAaKIIEW Ccpeabl IMOMENECHUM LexXoB. B
IIEXOBBIX ceTAx HanpsbkeHuem g0 1000 B nambonee mmpokxoe
pacnpoCTpaHEHUE  TMOJYYWIIM  DJICKTPONPOBOAKH, KaOENIbHbIE  JIMHUU
KOMIUIEKTHbIE I[IWHONPOBOABL. Bo3ayllHble JIMHUM HMMEIOT  KpaiiHe
OTPAaHUYEHHOE PUMEHEHUE.

2.1. O0mas kaaccupukanus cpea U NoMeleHu i

DJIeKTpoNnoMellleHUAMHU Ha3bIBAIOTCS TIOMEILEHUS WM OTTOPOKEHHBIE,
HarpuMep, CeTKaMu, YacTH TIOMEIIEHUs, JIOCTYIHBbIE TOJIBKO IS
00CITyKUBAIOIIETO0 TEpPCOHaNa, B KOTOPHIX YCTAaHOBJIEHO HaXOJsIIeecs B
AKCIUTYaTalu 3JIEKTPpooOOpy0BaHuE, MIpeHA3HAYECHHOE ISl POU3BOJICTRA,
npeoOpa3oBaHus WU PACTIPEICICHUS DJIEKTPOIHEPTUH.

B 3aBucumocTH OT XapakTepa OKpy»Karoued cpeibl HOPMAaTUBHBIMU
JToKyMeHTamHu [7] BBelleHa cienyrolas Kiaccuukanys noMeneHui:

Cyxue mnomMelieHusi — TIOMEIICHUS, B KOTOPBIX OTHOCHUTEIbHAS
BJIaXHOCTh He mpeBbimaer 60% npu 20°C. Cyxue noMenieHus: Ha3bIBatOTCs
HOPMaJbHBIMU, €CJIM B HHUX OTCYTCTBYIOT YCJIOBHUS, XapaKTEpPHbIE ISk
MOMEUICHUN JKAPKUX, NbUIBHBIX, C XMUMHUYECKH AaKTUBHOU CPEIOU WU
B3PBIBOOIIACHBIX.

BiakHble NOMelleHUs] — TIOMELICHHsS, B KOTOPBIX Mapbl WU
KOHJICHCHPYIOIIAsCSl BJara BBIACISIOTCS JIMIIb BPEMEHHO M B HEOOJBLIMX
KOJINYECTBAX, OTHOCHUTEJIbHAsI BIAKHOCTh B KOTOPBIX HE MpeBblIaeT 75%
npu 20°C.

Cobipble mNOMelleHUsI — TOMEIICHUS, B KOTOPBIX OTHOCHUTEIhHAS
BJIYKHOCTb JUIUTENBHO TipeBbimaeT 75% mpu 20°C.
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Oco00 cpIpbie IOMENeHUsI — IOMEIICHUS, B KOTOPBIX OTHOCHTEIbHAS
BIQXHOCTh Bo3ayxa Ommska k 100% mpu 20°C (TOTOJOK, CTEHBI, MO U
MIPEIMETHI, HAXOSIINECS B TOMEIICHHUH, TIOKPHITHI BIIArOM).

Kapkue nomelmeHusi — TIIOMEIICHUs, B KOTOPBIX TemIleparypa
nnuTenbHo npesbimaet 30°C.

IIblIbHBIE TOMEIIeHUs — IIOMELICHUs, B KOTOPBIX II0 YCJIOBHUSM
ITPOU3BOJCTBA BBIICIISIETCA TEXHOJIOTMYECKAS MbLIb B TAKOM KOJIUYECTBE, YTO
OHA MOJKET OCEJaTh Ha MPOBOJAAX, MIPOHUKATh BHYTPb MAIIWH, allllapaToOB U
T.1. [IpUIbHBIE TOMENIEHUS TTOAPA3ACIISIIOTCS HAa TOMELIEHUS C MPOBOALICH
Y HENPOBOASIIEN MBUIBIO.

ITomelmeHuss ¢ XUMHYECKH AKTHBHON Cpeaod — IIOMECIICHUS, B
KOTOPBIX MO YCJIOBUSX HPOU3BOJCTBA MOCTOSHHO WJIH JUIMTEIBHO
cojepKarcsi mapel WM O0pa3ylTCs  OTJIOKCHHS, JICHCTBYIOIIHE
pa3pyIiaroiie Ha W30S0 ¥ TOKOBEIYIIHE YacTH JICKTPOOOOPYI0BAHHS.

B3pbiBoonacHble TNOMeLeHUs] — TOMEIIeHUs (M Hapy)KHbIE
YCTaHOBKH), B KOTOPBIX MO YCJOBHUSIM TE€XHOJOTMYECKOrO MPOIEcca MOTYT
o0pa3oBaTbCsl B3PBHIBOOMACHBIE CMECH: TOPIOYMX Ta30B WJIM TapoB C
BO3JlyXOM WJIM KHCIIOPOJOM U C APYTMMH I'a3aMU-OKUCIUTEISIMU (C XJIOPOM);
TOPIOYMX IBUIEH WM BOJIOKOH C BO3yXOM IIPH IEPEXOJE UX BO B3BEIICHHOE
COCTOSIHHE.

K HEB3pBIBOOIIACHBIM OTHOCSTCS MOMELICHUS U Hapy>KHbIE YCTAHOBKH,
B KOTOPBIX C)KWTaeTCs TBEPAOE, >KHUAKOE WM Ta3000pa3HOE TOILIMBO
(meYHbIe OTJAENIEHUS Ta30r€HEPATOPHBIX CTAHLIUN, Fa30BbIE KOTEJIbHBIE U JP.),
TEXHOJIOTUYECKUM TMPOLECC KOTOPBIX CBSI3aH C IPUMEHEHUEM OTKPBITOTO
OTHS WM PAaCKAJIEHHBIX YacTed (OTKPBIBAIOUIUECS 3JIEKTPUUYECKUE U IPYTUe
neuu), JUOO Hapy)KHbIE MOBEPXHOCTU MMEIOT TEMIEepaTypbl Harpesa,
NPEBBIIIAIOIINAE TEMIIEPATypy CaMOBOCIUIAMEHEHMS IapOB M Ta30B B
OKpYXKaroLlen cpene.

B3psiBoonacHoOCTH MOMELIEHUAN ONpeneIsaeTCs MPUHATON
kiaccudukaruen — kinaccel B-1, B-1a, B-16, B-Ir, B-II, B-IIa.

K knaccy B-1 oTHOCST momenieHus, B KOTOPBIX B OOJIBIIIOM KOJUYECTBE
BBIICJISIIOTCSL TOpPIOYME Tra3bl WIM Mapbl, o0dajarolue CBOMCTBAMH,
CHOCOOCTBYIOLIMMH 00pa30BaHUIO C BO3AYXOM WU JAPYTUMHU OKUCIUTENSIMU
B3PBIBOOIMACHBIX CMECEH MTPU HOPMAJIBHBIX HEIJIUTENbHBIX PEXKUMaX paOOTHI.
Hanpumep, npu 3arpy3ke Win pasrpy3Ke TEXHOJIOTMYECKUX alnapaToB, IIPU
NIEPEITMBAHNU JIETKOBOCIUIAMEHSIOIIUXCS U TOPIOYMX KUIKOCTEM.

K xkmaccy B-la oTHOocAT mnomemieHus, B KOTOPBIX OTCYTCTBYIOT
B3PBIBOOIIACHBIE CMECU T'OPIOYMX MTAPOB WX I'a30B C BO3yXOM WIH APYTUMH
OKHCIIUTEIIIMU, HO HAJIMYKME WX BO3MOYKHO TOJBKO B PE3yJbTaTe aBapuid WU
HEHCIIPaBHOCTEM.
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K kmaccy B-I6 oTHocaT Te ke momMemieHus, 4To U K kiaccy B-la, HO
UMEIOLINE CIEAYIONUE OCOOEHHOCTH:
® TOpHOYME ra3bl O0JIAJal0T BBICOKMM HW)KHUM IPEAEIOM B3pPbIBAEMOCTH

(15% wu Oomee) M pe3KUM 3amaxoM MpPH TPEICIbHO JOMYyCTHMBIX IO
CaHUTApHBIM HOPMaM KOHUEHTpalusX (MAIIWHHBIE 3ajbl AMMHUAYHBIX
KOMIIPECCOPHBIX U XOJOAUIbHBIX a0COPOIIMOHHBIX YCTAaHOBOK);

e o0Opa3oBaHME B aBapUMHBIX CiIy4yasx B TOMEIICHUSAX  OOIIei
B3PBIBOONIACHOW KOHUEHTPAUUM MO YCJIOBUSAM TEXHOJOTHYECKOTO
Ipolecca MCKIIYAEeTCsA, a BO3MOXKHA JIMIIb MECTHAs B3PBIBOONACHAs
KOHLIEHTpauus (IOMEIEHNS 3JIEKTPOJIN3a BOJIbI U [IOBAPEHHOM COJIN);

® TrOprYME Tra3bl M JIETKOBOCIUIAMEHSIOIIMECS TOpPIOYHE KUAKOCTH
UMEIOTCS. B MOMEIIECHUSX B HEOOJBIIMX KOJIMYECTBAX, HE CO3JAOILIUX
o011ei B3pHIBOOMIACHOW KOHIIEHTPALMU, U paboTa ¢ HUMHU IMPOU3BOIUTCS
0e3 MPUMEHEHUs OTKPBITOrO IUIAMEHU. DTH TOMEIIEHUS OTHOCSTCSA K
HEB3PHIBOOMACHBIMU, €CIIM PaboTa B HHUX BBINOJHAETCA B BBITSDKHBIX
mKadax Win 1Mo/l BHITSSKHBIMA 30HTaMU.

K xmaccy B-Ir oTHOCAT HapyXHBIE YCTAaHOBKHM, COZAEpPKAILIHE
B3PBIBOOIACHBIE Ta3bl, Mapbl, TOPIOYUE U JIETKOBOCIUJIAMEHSIOLIUECS
KHUJKOCTH (ra3roiibJepbl, EeMKOCTH, CIMBHO-HAJIMBHBIE 3CTAaKabl U T.A.), T1€
B3PBIBOOIIACHBIE CMECHM BO3MOYKHBI TOJIBKO B pE3yJIbTaTe aBapuu WIH
HEUCTPABHOCTHU. J{JI1 Hapy>XHBIX YCTAHOBOK B3PBHIBOOIACHBIMU CUMTAIOTCS
30Hb: 70 20 M MO TOPU3OHTAIM M BEPTHKAIM OT 3CTAKAJ C OTKPBITHIM
CIIMBOM M HAaJMBOM JIETKOBOCIUIAMEHSIIOLIUXCS KUAKOCTEH; 10 3 M IIO
FOPU3OHTAIM U BEPTHKAIH OT  B3PBIBOONACHOTO  3aKPBITOTO
TEXHOJIOTHYECKOTO O00OpYIOBAaHUS M 5 M IO BEPTHKAIM U TOPU3OHTAIH OT
NBIXaTeIbHBIX U MPEIOXPAHUTEIBHBIX KJIAMaHOB — JUISi  OCTaJIbHBIX
ycTaHOBOK. HapykHble OTKpBITBIE 3CTakaabl C TpyOOmpoBOJaMHU s
rOPIOYMX Ta30B M JIEFKOBOCIUIAMEHSIOLIMXCS JKUJIKOCTEH OTHOCAT K
HEB3PBIBOOMACHBIM.

K ximaccy B-II orHOcAT mnoMemieHusi, B KOTOPBIX BBLACIISIIOTCS
NEPEXOSIINE BO B3BEUIEHHOE COCTOSIHUE TOPIOYME NbUIb WM BOJIOKHA,
crocoOHbIe  00pa3oBaTh C  BO3AYXOM H  JIPYTUMHU  OKUCITUTEISIMU
B3PBIBOOTIACHBIE CMECH TPH HEJIUTEITBHBIX pexXuMax paboThl (3arpyska u
pasrpy3ka TEXHOJOTHYECKHX aIlllapaToB).

K ximmaccy B-Ila otHOCAT nmomewmenus knacca B-1I, B koTopeix onacHbie
COCTOSIHHSI HE UMEIOT MECTa, 4 BO3MOKHBI TOJIBKO B pE3yJIbTaTe aBapyuil WiIu
HEHCIIPaBHOCTEM.

Ilo:xkapoonacHble mNOMemIeHMS — TIOMEIIEHHUS, B KOTOPBIX IO
TEXHOJIOTUYECKOMY MPOLECCY BBIACISIOTCA, NPUMEHSIOTCS WM XpaHATCA
roproune  BemecTBa.  [lokapoomacHOCTb  ONpEAENseTcs  NPUHATON
kinaccudukanuen — knacest [1-1, TT-11, I1-11a, T1-I11.
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K xmaccy II-I oTHOCAT noMelieHMsl, B KOTOPBIX NPUMEHSIOTCS WIIN
XpaHsATCAd TOPIOYME JKUJAKOCTH C TeMIepaTypod BceHObImKU Bbilie 45°C
(HanpuMep, CKJIAAbl MHHEPAJIBHBIX MAaceNl, YCTAHOBKM II0 pereHepanuu
MUHEpaIbHBIX Macel U T.I1.).

K knaccy II-II oTHOCAT moMelIeHus], B KOTOPBIX BBIAEISAIOTCS TOPIOUHE
IbUIb WJIA  BOJOKHA, MEPEXOIAIIAE BO  B3BEHIEHHOE  COCTOSIHHE.
Bo3zHukaromas npu 3ToM OacHOCTh OTpaHUYEHA M0KapoM (HO HE B3PBIBOM)
u3-3a (U3NYECKUX CBOWCTB MBUIM WJIM BOJOKOH WM H3-3a TOTO, YTO
COIECpKaHME HX B BO3JAyXE II0 YCIOBHUAM DKCIUIyaTalldd HE JOCTUraeT
B3pPBIBOONIACHBIX ~KOHIIEHTpaluil (Hampumep, JepeBo0O/eIOUYHbIE lieXa,
MaJj03anbUICHHBIE TOMEIIEHNS MEJIBHHULL U JIEBATOPOB).

K xmaccy Il-Ila oTHOCAT NMPOU3BOACTBEHHBIE U CKIIAJICKME IMOMEIICHUS,
COZEpIKAIllE€ TBEPAbIE WM BOJIOKHUCTBIE T'OPIOYME BEIECTBA, INPHYEM
IIpu3HaKy, nepeunciennsie B [I-11, orcyrcrBytoT.

K xmaccy II-IIl oTHOcAT HapyXHbIE yCTAaHOBKM, B KOTOpPBIX
IIPUMEHSIIOTCS WJIM XPAHATCS TOPIOYHUE KUJIKOCTH C TEMIIEPATYPOU BCIIBIIIKU
napoB Belle 45°C (Hampumep, OTKPBIThIE CKJIaJbl MUHEpPAJIbHBIX Maceln), a
TaK)XK€ TBEpJblE€ TOPIOYME BEIIECTBA (HAIPUMEP, OTKPBITHIE CKIIAIbI YIS,
Topda, TPEBECHHBI).

C TOUKM 3peHHs MOPAKEHMSI DSIECKTPUYECKHM TOKOM ITOMEUICHUS
MOJAPA3JETAIOTCS Ha TIOMEIIEHHUS C MOBBILIEHHOW OMAaCHOCTBIO, 0C000
OIMACHBIE U TOMEIIEHHSI 0€3 MOBBILIEHHOM OMaCHOCTH.

IlomemeHuss ¢ NOBBIMIEHHONW ONMACHOCTBIO  XaPaKTEPU3YHOTCA
HaJM4yueM B HHUX OJHOTO M3 CIEAYIOIIMX YCIOBUH, CO3JAFOLIUX
MTOBBIIEHHYIO OMACHOCTD:

— CBIPOCTH WJIY IPOBOJSIIIEH IBLIN;

— TOKOMNPOBOJAILIUX IMOJIOB (METAJUIMYECKUX, 3€MIIHBIX, KeJe300€TOHHBIX,
KUPIHUYHBIX U T.11.)

— BBICOKOH TeMIIEpaTyphl;

— BO3MOXHOCTH OJHOBPEMEHHOI'O IIPUKOCHOBEHUS YEJIOBEKA K UMEKOLIUM
COEIMHEHNE C 3eMJICH METAUIOKOHCTPYKIUAM 3AaHUN, TEXHOJIOTUYECKUM
arnraparaM, MEXaHu3MaM U T.II., C OAHOM CTOPOHBI, U K METAIIMYECKUM
KOpITycaM 3JIeKTPOOOOpYAOBAHUS — C APYTOM.

Oco000 onacHble MOMENIEHUSI XAPAKTEPUIYIOTCS HAIMYUEM OJIHOTO M3
CJIEIYIONTUX YCIOBHH, CO3/IAI0IINUX 0OCOOYIO OMACHOCTH:
— 0C0001i CHIPOCTH;
— XUMUYECKU aKTUBHOU CPEJIbl;
— OJIHOBPEMEHHOI'O HaJIUYus JBYX WU O0Jiee YCJIOBHI TOBBIIICHHON
OIMACHOCTH.
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ITomemenus 0e3 MOBBLIIIEHHON OMACHOCTH — IIOMELIEHUS, B KOTOPBIX
OTCYTCTBYIOT YCJIOBUS, CO3/IaI0INE «IIOBBIIIEHHYIO OMACHOCTBY» U «OCOO0YIO
OIaCHOCTB.

PekoMenganuu 1mo BbIOOPY HamNpsOKEHUS pacHpeeMTeIbHBIX ceTei
npuBeAeHbI B Tadnuie 2.1.

Tabnuua 2.1
Br10op HamnpsikeHus: pacipeeanuTeNbHbIX CETel

HomunansHOe Hanpsoke-

IIpumenenune
HHUE ceTH, B

Hanpaxcenue 6viwe 1000 B

6000 Ha npoMbIuIeHHBIX NPEANPUATUSX NPU HAJIMYUKM 3HAYUTEIb-
HOTO YHCJIa JIEKTPONPUEMHHUKOB Ha 6 KB, mpu smekrpocHab-
KEHUM TIEPENIBIKHBIX CTPOMTENBHBIX MAIIWH (IKCKaBaTOPOB,
3eMCHapsIIOB).

10 000 B ropomax u cenbckux pailoHax, Ha NMPOMBIIIIEHHBIX IPEN-
NPUATHUAX MPU OTCYTCTBUU OOJIBIIOTO YKCIA IEKTPOIPUEM-
HHUKOB, KOTOPBIE MOTYT MUTAaThCs HEMOCPEJCTBEHHO OT CETH
6 xB.

Hanpsaocenue oo 1000 B

660 B yronwpHO#, ropHOPYIHOM, XUMHUYECKOH M HEPTIHOM Mpo-

MBIIIJICHHOCTH. I[OHyCKaeTCH 663 OFpaHquHHﬂ JJI BCEX OT-

paciieil TPOMBIIIJIEHHOCTH B CIy4ae SKOHOMHYECKOW IIeJie-

COO0OpPa3HOCTH.

380/220 B ropoackux »5nekTpoceTsx, il MUTaHUS CHJIOBBIX M OCBE-

TUTCIIBHBIX BHQKTpOHpI/ICMHI/IKOB HpOMBIH_UICHHBIX HpeanH-

SATHHA 10 YETHIPEXITPOBOIHON CHUCTEME OT OOIUX TpaHchop-

MaTopOB.

36 st ceTm 1 peMOHTHOTO OCBEIIEHUS B MOMEIICHUSX TMOBbI-

IIEHHOM OITAaCHOCTH.

12 st cetn MECTHOrO U PEMOHTHOTO OCBEIIEHUS B KOTEJIbHBIX

U JIPyTUX 0CO00 OMACHBIX MOMELICHHUSX.

12, 24, 36, 48, 60, 110, Jns muTaHus nenei yrnpaplieHHs, CUTHAIM3AUM U aBTOMa-
220 THU3ALHUH TEXHOJOTMYECKUX IPOLIECCOB.

2.2. DJIEKTPONIPOBOAKHU

DNEeKTPONPOBOJKONM HA3BIBAETCSI COBOKYITHOCTh MPOBOJOB M Kaleneh ¢
OTHOCSIILIUMUCST K HUM  KpEIUICHUEM, NOJAECPKUBAIOIINMH, 3alIUTHBIMU
KOHCTPYKIMSIMA M JIETASIMU.  JTO ONpEACNICHUE PACIPOCTPaHSETCsl Ha
AIIEKTPOITPOBOJIKH CHUJIOBBIX, OCBETUTEIBHBIX U BTOPUYHBIX LIENEN HAITPSHKEHUEM
10 1000 B mepeMeHHOro ¥ MOCTOSIHHOT'O TOKA, BBIMOJIHEHHBIX BHYTPH 3/1aHUN U
COOPYKEHUH, HA HAPYKHBIX CTEHAX, TEPPUTOPUSIX MPEANPUATUN U YUPEKICHUM,
MUKPOPalOHOB W JIBOPOB, HA CTPOUTENIbHBIX IUIOIIAAKaX C MPUMEHEHUEM
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M30JIMPOBAHHBIX MMPOBOJIOB BCEX CEUCHHUH, a TaKKe HEOPOHUPOBAHHBIX CHIIOBBIX
Kabelell ¢ PEe3MHOBOM WM IIIACTMACCOBOM M3OJIAIMEH B METAUTMYCCKOM,
PE3MHOBOM MJIM IIJIACTMACCOBOM 00OJIOYKE ¢ ceueHreM (ha3HbIX KW 10 16 MM’
(rpu cedernu Goree 16 MM — KaGelbHbIC JTHHNN).

B »snekTpornpoBoAkax NPUMEHSIOT 3alUIICHHBIE W HE3alIUIICHHBIC
M30JIMPOBAHHbIC MTPOBOJIA, a TAKKE KaOEIH.

3alMIICHHBIA TPOBOJ HMEET MOBEPX JJIEKTPUUECKOM M30JALNN
METAJUTMYECKYI0 WM  JPYryl0  00OJIOYKYy, MpPEIHA3HAUYCHHYIO IS
FEPMETU3ALMNA U 3aI0UThl OT BHEIIHUX BO3JAEUCTBUM HAXOIALICHCS BHYTPHU
HEE YacTH MPOBO/IA.

HesamuiieHHbIi poBOJ; HE UMEET TaKOW 000JIOUKHU, HO MOXKET UMETh
OOMOTKY WJIM OIUIETKY MPSDKEH, KOTopas HE paccMaTpPUBAETCS Kak 3allluTa
POBOJIa OT MEXAaHMYECKUX TTOBPEKICHUM.

KabGenp — olHa WM HECKOJBKO CKPYYEHHBIX BMECTE H30JMPOBAHHBIX
KUJI, 3aKIIOYEHHBIX B OOIIYyI0 TE€PMETHYECKYI0 O000JI0YKY (PE3HMHOBYIO,
MJIACTMACCOBYI0, ATIOMUHUEBYIO, CBUHIIOBYIO).

JIns  SIEKTpONpPOBOJAOK  MNPHMEHSIOT  MpoBojga HW  Kabenwm
MPEUMYIIECTBEHHO €  QJIIOMHUHUEBBIMH  KWJAMU 32  HCKJIIOYEHUEM
IIPOM3BOJICTB CO B3pBIBOONACHOM cpeaou kareropuid B-1 u B-la, rae
MIPUMEHEHUE MPOBOJHUKOB C MEIHBIMU KUJIaMU SIBISIETCS 00S3aTEIbHBIM.
Kpome »3TOoro, memHble NPOBOJHUKKA TPUMEHSIOTCA JUIsi MEXaHU3MOB,
paboTaroKX B YCIOBUSIX MTOCTOSTHHBIX BUOpAINI, COTPSCEHUH, a TaKKe IS
MePEIBIKHBIX JIEKTPOYCTAHOBOK.

OcHOBHBIE TEXHMYECKHE JlaHHbIe Haubojee pacrnpoCTPAHEHHBIX
ITPOBOJIOB MPUBEJICHBI B TabuIe 2.2.

VYkazaHuss 10 BBIOOPY M NPUMEHEHUIO IIPOBOJAOB U Kabeyen s
CUJIOBBIX U OCBETHTEIIBHBIX CETEH OTpa)keHbl B Tabnuie 2.3, a MUHUMAJIbHO
JOMYCTUMBIE CEYEHUSI MO YCIOBUIO MEXAaHWYECKONM MPOYHOCTH — B
Tabnuie 2.4.

[Ipu mpoxnaake kabeneil C aTIOMHUHHEBBIMH JKUJIAMH B TpPaHIIESX
CEICHHEM JKIIT JOJDKHO COCTABIIATH HE MEHEE 6 MM .

Ecnm mpexycMoTpeHa aIeKTporpoBoiKa B TpyOax, TO BO BCEX CITydasX,
r€ 3TO JOMYCTUMO, CJIEAYyEeT BMECTO METAIUIMYECKUX TPYO NPUMEHSTH
MJIaCTMACcCOBBIC. MeTajinueckue TPyObl HMCHOJIB3YIOT BO B3PBIBOOMACHBIX
30HaX M B CIEIMAIILHO 0OOCHOBAHHBIX B MIPOEKTE CIIy4yasix B COOTBETCTBUU C
TpeOOBAaHUSIMU HOPMATUBHBIX JOKYMEHTOB (Tabnuia 2.5). Pazmepnr Tpyo,
MIPUMEHSIEMBIX JIJIsI 3JIEKTPOIPOBOAOK, IPUBEAEHBI JJIsl TIOJIUMEPHBIX TPYO B
tabauie 2.6, a 111 CTAJILHBIX — B Ta0auIe 2.7.
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Tabmuma 2.2

OcHOBHBIE TEXHUYECKHE JTAHHBIE HanOOJIee paclpoCTPAHEHHBIX MPOBOIOB

Hanps- | Konuue- Tlromanp
Mapka XapakTepucTUKa CeYeHHUs
J)KeHue, B | ¢cTBO ui b
YKUJTBI, MM
Ilposooda ¢ artoMuHUEeBLIMU HCULAMU
ATIP YCTaHOBOqHHI:I, C PE3WHOBOM M30JISIIUEH 660 1 2.5-240
B IIPOMTUTAHHOMN OTLIIETKE
AIIB C NOIMBUHUIXJIOPUIHON U30JISLIUCH 660; 380 1 2,5-120
C NOJIMBUHWIXJIOPUIHOW U3OJISIITUEH,
AIIIIB MJIOCKUH, C pa3eIuTeIbHBIM OCHOBAHHU- 500 2:3 2,5-6
eM
ATITIBC To xe, HO 0€3 pa3aeIUTETHPHOTO OCHO- 500 2:3 2.5-6
BaHUS
ATIPD C RGSHHOBOH M30JISIIHEH B (DambIlOBaH- 660 1:2:3 2.5-4
HOI 000J10uKe n3 criaBa AMI]
N N 1 2,5-240
C pe3uHOBOM U30JISIHEH B OTIIETKE 7.3 25-120
ATIPTO XH?anTO6yMa)KHOH TIPSDKH, TIPOTTUTAH- 660 4: 7 10; 2.5
HOM MMPOTUBOTHUIIOCTHIM COCTaBOM, IS 14
MPOKJIATKH B TPyOax 4:7 4-10
ATIH C PE3MHOBOH H3ONIALMEH, HE PacIpo- 500 1 2,5-6
CTpaHsIOIIEH ropeHus, 6e3 OIIeTKN 2;3 2,54
Y cTaHOBOYHBIM, C pE3MHOBOU U30JISIU- 2 2,54
APT ei, C AIIOMUHUEBBIMU KUJIaMU, C HECY- 660 3 4u6
UM TPOCOM 4 4-35
ABT C NOAMBUHUIXJIOPUAHON U30JSLUEH, C 380: 660 2;3 2,54
HECYILUM TPOCOM 4 2,5-16
ABTY To e, ¢ ycusieHHbIM HecymuM Tpocom | 380; 660 2;3 2,54
ABTB u To xe, uto u npooaa ABT u ABTY, Ho o o L
ABTBY JUIsl BHYTPEHHEN IPOKIIATKU
ATIPB C pe3nHOBOI U30IISITUEH B 000JI0UKE U3 660 1 2.5-6
TIOJIMBUHUITXJIOPUTHOTO TUTACTHKA
ATIPU C pe3uHoBOM nsonsumet, oOmaaroriei 660 1 2.5-120
3aIIUTHBIMU CBOHCTBAMH
ATIPH C Pe3HHOBOI H30JIALMEH B Heroproyei 660 1 2.5-120
PE3UHOBOM 000JI0UKE
[Tnockuii ¢ pe3nHOBOM U3OJISILIMEH, HE
AIITIP pacrpoCTpaHsOLIEH TOPEHNS, C pa3Aein- 660 2;4 2,5-10
TeJIbHBIM OCHOBAaHHUEM
Ilposoda ¢ meouwviMu Huramu
C pe3nHOBOM U30JISAIUEN B OIUIETKE, ITPO- 660 1 0,75-240
1P N
IUTaHHOM ITPOTUBOTHWIIOCTHBIM cocTaBoM | 3000 1 1,5-185
I1PT To >xe, HO ¢ THOKOM JKHIIOM 660 1 0,75-240
I1B-1 C NOJIMBUHUIXJIOPUAHON U30JIsIIUEH 660; 380 1 0,5-95
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[Tponomxenue TabIUIBI 2.2

Hamnps- | Konnue- ILnoma
Mapka XapakTepucTuKa CeUYEeHUs
J)keHue, B | cTBO xuI 2
YKUJIBI, MM
I1B-2 To e, HO ¢ THOKOH JKHIIOH 660; 380 1 0,5-95
TP C PE3UHOBOH H3OIALMEH B HEMPONHTAH- 330 ) 0.75-6
HOM OIlIETKE
B C MOIMBUHUIIXJIOPUIHON U3OJISIIUCH, C 500 2:3 0.75-4
pasaenuTeTbHBIMA OCHOBAaHHUEM
[IBC To >xe, HO 0€3 pa3AeTUTEILHOTO OCHO- 500 2:3 0.75-4
BaHUS
PJ1 C Pe3MHOBOH 30MALIMEH, B OILIETKE, 1O- 660 1 0.75-6
KPBITOM JTAKOM, OHOKFJTHHBIN
ITPTJI To ’xe, HO ¢ THOKOM >KHIIOH 660 1 0,75-70
KPIIT Kabenb ¢ pe3anHoBOi H30IsILIKeH, repe- 660 1 2,5-120
HOCHBIH, B pE3UHOBOI 000JI0UKe 2u3 0,75-120
2u3c | 0,75-120
3a3eM-
JISIFOIIICH
KHITON
ITPIT C pe3nHOBOI U30JIALIMEH, B OTJIETKE U3 660 1.; 2'; 3_ 1-95
CTaJIbHBIX TTPOBOJIOK 46, 7; 4-10
8;10
4;5; 6;
7 8;
10; 14; 1-2,5
19; 24; 30
1;2;3 1-95
4;6;7;
8:10 4-10
ITPPIT To e, HO B pe3HHOBOM 000JI04Ke 660 4;5;6;
7; 8;
10; 14; 1=2,5
19; 24; 30
IPd C PE3UHOBOH H3OIALUEH, B (danpIioBaH- 660 1:2:3 14
HOI 000J10uKe u3 criaBa AMI]
ITPDJI To >xe, HO B JIaTYHHOU 000JI0UKE 660 1;2;3 1-4
o o 1 1-240
C pe3uHOBOM U30ISIHEH, B XJIOMYATO- 7.3 1-120
IPTO OyMaKHOU OTUIETKE, TIPOTTMTAHHOH MPO- 660 4: 7 10; 1.512.5
TUBOTHUJIOCTHBIM COCTAaBOM, JJIsI IPO- 14
KJIQJIKU B TpyOax 4y 4-10
IIPB C PE3HHOBOH H3OIALMEH B OMMBHHII- 660 1 16
XJIOPUAHOM 000JI0UKe
ITIPI'B To >xe, HO ¢ THOKOM >KHIIOH 660 1 1-6
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Oxonuanue TaOIuIE 2.2

Hamnps- | Konnue- TLromane
Mapka XapakTepucTUKa CeUYeHUst
J)KeHue, B | cTBO xKuI 2
YKUJIBI, MM
C pe3uHOBOI U30JISIIIHEH B 000104Ke U3
ITIPB MOJTMBUHWIXJIOPUAHOTO TIJIACTUKATA, 380 2 1-6
JBYX>KWJIBHBIN, CKPY4ECHHBIN
P C pe3uHoBOM n3oIALHeH, oOramaromei 660 1 0.75-120
3allIMTHBIMA CBOWCTBaMHU
ITPTU Taxkue ke, kak [TPU, HO ¢ THOKOI KUJION 660 1 0,75-120
PH C PE3UHOBOH H30MIALEH B HEropiodeH 660 1 1,5-120
PE3UHOBOM 000JI0UKE
I[IPTH Takue xe, kak [IPH, HO ¢ rrOKOI1 U101 660 1 1,5-120

Ilpumeuanue: ctanmapTHBIN psn cedeHuit mposonos: 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 mm>. st kax0it MapKH IIPOBOJIOB YCTAHOBJICHA OIPeIeIeH-

Has mkana ceyennit. Ceuenns 0,35; 0,5 u 0,75 MM — TOJIBKO JUTS MEIHBIX JKHJI.

Tabnuua 2.4

MuHuManbHO 10NyCTHUMbIE CEYEHUSI TPOBOIOB U Kabeeil B
AJIEKTPOIPOBOJIKAX 10 YCIOBUIO MEXaHUYECKON TPOYHOCTH

MuHUMaJIBHOE CCUCHUE, MM
[TpoBona u kabenu
Menn ATIOMUHUN
[Iuayps! B 00111€1 000104KE ¥ MPOBOJA IIJIAHTOBBIE JUIS
MIPUCOCTUHEHHUSI TIEPEHOCHBIX OBITOBBIX 3JIEKTPOIPUEMHU- 0,75 —
KOB.
[TpoBona u kabenu MUIAHTOBBIC JIJIs1 TPUCOCIUHEHMUSI TIe-
PEHOCHBIX AJIEKTPOIIPUEMHUKOB B IPOMBIIICHHBIX YCTa- 1,5 —
HOBKaXx.
KaGenu nutanroBblie A7sl IEPEIBUKHBIX SJICKTPOITPHUEMHHU- 25 o
KOB. ’
IIpoBOa BHYTPUIOMOBOM CETH:
- JI7ISl TPYITIOBBIX JTMHUHM CETH OCBEIIECHHSI TIPU OTCYTCTBUHU 1 2.5
HITETICENbHBIX PO3ETOK,
- JUIS TPYTIIIOBBIX JIMHUM CETH OCBEIICHUS CO IITETNICETHbHBIMU 15 25
PO3ETKaMH U IUTETICENbHbIE JIMHUY, ’ ’
- 17151 BBOJIa B KBAPTHUPHI K MTOTPEOUTEIISIM, PACUETHBIM 25 4
CUETYHKAM, ’
- JI7IS1 CTOSIKOB B YKWJIBIX 3[IAHUSX IS IUTAHUS KBAPTHUP. 4 6
W3onupoBaHHbBIE IPOBO/IA U KaOeu pH MPOKIIATIKE BO
B3PBIBOOIIACHBIX MIOMEIICHHUSX B CTATBHBIX TPyOax:
- OCBETUTEIILHBIE CETH, 1,5 2,5
- CHUJIOBBIC CETH. 2,5 4
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VYkazanus 1o BEIOOPY U IPUMEHEHUIO MTPOBOJIOB U KaOeJel il CUIIOBBIX M OCBETUTENIBHBIX CeTel [§]

Taomuna 2.3

XapakTepuCTHKa IOMELICHUN U 30H 110 YCIOBUSIM CpEbL

Bun Cri0co6 npoiakn o 5| o % % g o . [MToxapoonacHsie B3spriBoonacHsle 2 5
JIIEKTPO- Mapka mpoBo- | a8 L = o 3 2 2 =
NPOBOJIOB M Kale- |23 8| £ 2| S| E8E| X i - — < % 2
MIPOBOA- el JIOB ¥ Kabeei X z5 K 5| g |22 gl E S|l = =] =2 Sl =lel=s|S]E 3 £
KH Qg’ééogiéé%nnﬂnmmmmgbmgi
o |95
Henocpencteenno | AITPH, ITPH + + +
s no nosepxHoctn | AIIB, I1B1 + + | + | + +
2 creH, motosiko | ATIPU, ITPU + + +
cE Ha CTpyHax, JeH- | AIIIIB, IITIB + + + +
e Tax, 1Moyocax AITP®, TTPD + + + + + + +
3 ITo noBepxnoctn | AIIIIB, III1B + + + +
= cren, motonkos, | ATTPU, TP + +
z MOKPHITHIX cyxoii | AIIB, I1B1 + + |+ ]+
§ WM MOKPoﬁ mry- |IIPI, [TPB]] +2
5 KaTypKoil Ha ponu-
= Kax W KIIMIax
£ Ha uzonsaropax ATIPU, ITPU + + + + +
= AIIB, TIB1 + + |+ | + + + +
: Ha norkax u B xo- | ATIB, TIB1 + + |+ | + s+ L £P £ F +
g pobax c otkpeiBae- | ATTPH, TIPH + + |+ |+ S I S R I +
§ MbIMU Kpbllikamu | ATIPO, [TP® + + + +
& B anextporexuu- | AlIIB, IIB1 + + |+ | + +
g yeckux muHTycax | AIIMNBC, IINBC +
g AITPH, TTPU +
= AIIPH, ITPH + + + + +
§ B Bunnmiacroseix | AIIB, IIB1 + + + + +
2 |1pybax AIITBC, IIBC | + + | +
= ATIIPH, ITPH + + |+ | + + +
© ATIPTO, TIPTO +
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It

[Iponomxenue Tadbnuist 2.3

XapakTepucTHKa MOMEUIEHUH 1 30H 110 YCIOBUAM CPEJIbI

) 2l = [ToxxapoonacHble BspriBoonacHbie
Bun Croco6 TPOKIaKu & & el o, | & 88 o o P P 3 E
3JIEKTPO- Mapxka nposo- | T ) = 3| Q.5 ) S £ m
MIPOBOJIOB U Kabe- bemeii | 55| E 21 5| E28xs| % =) _ s | = = ¥ o
IpOBOA- nei AIOB H KabEITeH g = 2| 5 = o | =& 2| & gl |5 | S || 2SS FIE| S| 25
KH §§50‘§§Eé%ﬂud|ﬂmmmmc'ﬁm§§
O = o |3
Otkpsl- |B cramenbix Tpy- | AIIPTO, IIPTO | + + 1+ |+ + [T+ ]+ +
rasmo | 62X AIIB, IIB1 + + ]+ |+ + || AP P+ |+
I AIINBC, INBC|  + + |+ | +
AIIPH, ITPH + + + + + + + + + +
PaeMbIM T pocax ABTB, ABTBY,| + + |+ | + + |+
U TpyIHO APT, ATIB
cropae- ABTY +
MBIM ABT +
OCHOBAa- AIIPH, ITPH + + + + + + +
HUSIM
. Hemnocpencteenno | AITP®, [TP® + + + +
5 110 IOBEPXHOCTH AIIPH, ITPH + + + + +
g creH, motonkoB | AIITIP, IITTP +8 +8
: Ha CTpYyHaXx, JIeH-
s Tax M MoJocax
a C nogxnankoii nox | AIIB, I1B1 + + [+ | + +
3 nposoza Hecropae- | AITIIB, TTTTB + + |+ +
= MBIX MaTepUaJIOB AIIPU, ITPU + + +
§ = Ha ponukax u AIIPH, ITPU + +
S & |wmmax AIIB, TIB1 v I
o TIPJ1, [IPB]] +
é 2 Ha usonstopax AITPH, ITPU + + +
5 AIIB, I1B1 + + | + | + +
= Hanotkax uBkxo- | AIIB, IIBI, + + |+ | + +° + +°
5 pobax ¢ OTKpbI- AIIPH, ITPH
o BAFOIIMMUCS KPBbILLI-
Z‘ KaMH{
g B cranenbix Tpy- | AIIPTO, ITPTO + + | + | + + + + + + + +
& 6ax’ AIIB, I1B1 + + |+ ]+ + |+ |+ |+ |+ ] +
N ATITBC, IITIBC + + + + +
© AITPH, I[TPH + + | + | + + + + + + + +
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[Iponomxenue Tadbnuist 2.3

XapakTepucTHKa MOMEUIEHUH 1 30H 110 YCIOBUAM CPEJIbI

HBIX KOHCTPYKLIUH
(CTCHOBBIX TTaHE-
JIeH, IeperopojioK,
CIUIOLIHBIX ITaHe-

Bux &b 2| =5 [MoxapoomnacHsie BspreiBoomnacHsie °
Croco6 TPOKIaKu S & el o, | & 88 o o 2 2
JJIEKTPO- Mapxka nposo- | T <) =2 7| 8.5 A S Sl
NPOBOJIOB M Kabe- bemcii | OS5l E | & | © | 288 | Z = s | — = ¥ o
MpOBOJ- nei Aopuiabeneil | 9 22 £ | Fl o |EES| E| S| |B| 2| E (2|28 |5 |2|%5 |25
KH §§50\§§E£%Ecggmmdxmc§m§§
O = o |©V&
Orxpeiro | Ha Tpocax ABTB, AIIB, + + + + + +
1o cro- IIB1. AIIPH,
PAcMbIM ABTBY o+ |+ + |+ +
HOBEPX- ABT + + |+ |+ + +
HOCTSIM U ABTY +
KOHCT-
PyKIMsAM
Henocpencreenno | AIlIB, I1BI, + + + + + +
5 B BuHUIIactoseix | AIIPTO, IIPTO
=z Tpy0ax 1o mo- AIIMNBC, IIMBC |  + + + +
& BepxHocTsaM cTeH u | AITPH, ITPH + + + + +
% HOTOJIKOB
z B nonustuneno- AIIB, IIB1 + + + + + +
S 5 |BBIX TpyOax, 3amo- | AII[IBC, [IIIBC| + + | +
S E |HONMYCHHBIX B AITPH, ITPH + + + + +
8 2 |6oposmax utar, B |AIIPTO, I[IPTO +
= £ | CIUIOLIHOM Clloe
2 § | Hecropaembix Ma-
; g |TcpUALIOB
= = |Bcramnex Tpy- |AIPTO, IIPTO| + + |+ |+ + [+ +
Z ; 6ax ¥ TIyXHX ATIB, TIB1 + + |+ |+ + || PP
E s cranbHbIX kopobax | AIITIBC, IINBC + + +
s 5 |menocpencrsenno | AIPH, [TPH + + |+ | + + + |+ | + | +
é > | B kanmanax Hecro- | AIIIIBC, IIMIBC| + + [+ [+ T
al
2] paembIx ctpoutens- | AIIB, I1B1 + + + +
=
o)
=
o
E_4
)
&
Q

Jei, mepexpaITHii) "
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[Iponomxenue Tadbnuist 2.3

XapakTepuCcTHKa IOMELICHUN U 30H 110 YCIOBUSIM CpEbl

ropoJiKaM B Cy-
xoit'” uim Mok-

Bun Cr0c06 mpoia % g o é % g‘_ o . [MoxapoormacHsie B3spriBoonacHsie 2
JJIEKTPO- | Mapka nposo- | = 2 = e g9, 2 = £ =
nposoa- | "POBOAOB H Kaoe nosuKabeneii |0 55| | &| 2 |ESE| E Elalelel =2l ol = o | =] = | =] &8

e E N S 2 8|2 ZR| =5 s D R = —~ 1 n n n = T RS

i £ & | 9§ || R |F|E|lg| =2 |®|m|a @& @A 55

O = S |© 3

. [To crenam, nepero- | AIINBC, IIIBC + + + + +

X = POIIKaM U NEepEeKpbI-

£ g THSIM'” B CYXOil HITH

; 5 MOKPpO#i IITyKaTyp-

% = = |ke", noBepx mecro-

§ § E PacMbIX IIUT NICPE-

= E % KPBITH MO]T YHC-

§ = & TBIM I10JIOM, B IIpe-

= 2 3 | Aenax uepiaka win

2 & 5 |KpOBIM MoBEpX

o & 3Ta>1<a14,1360p03z[ax

2 g JKEJIE300E€TOHHBIX U
S = KpYNHONAHEbHBIX

TUTUT

. B Bunammmiacroeix | ATIB, I1B1, + + + + + + +

5 py6ax ¢ nogxnax- | AIIPTO, IIPTO

2 KO T0JT TpyOBI AIIMNBC, IINBC + + | + + +

g Hecropaembix marte- | ATIPH, TTPH + + + + + +

z puanos'’ ¢ mocse-

; JTYFOIIM 3aIITyKa-

3 TypUBaHHEM

§ g |BcramempIx TpY- | AIIPTO, IIPTO | + + [+ ]+ + |+ [+ +]+] + n

& 6ax u riryOOKmIx AIIB, TIB1 + + | + | + + + |+ |+ |+ + +

5 cranpHBIX Kopobax | AITIIBC, IINIBC + + + +

8 Henocpeacteenno | ATIPH, TTPH + + + + + + |+ | + +

< ITo crenam, nepe- | AIITIBC, IINIBC + + + +

3

g

O

poii'® mrykarypxe
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Oxonuanue Ta0auns! 2.3

XapakTepuCcTHKa MOMEIIEHUN 1 30H T10 YCIOBUAM CPEJIbI
Bux & b 2| B “';i ® IToxapoomnacHsie B3spriBoomacHbie 0 =
Croco6 mpoknaaKu S & v ° 2| 86 2 o 32
3JIEKTPO- | Mapka nipogo- | = 2 = 2 | i A S T x
MPOBOJ- TIpOBOJIOB 1 kabe 110B 1 Kaberneit | o ks % 82| 9| E¢% ) g = = < o — < e | 28
et SEX| S| 2| 8| 28X | 2 S| T|IT |5 F | 3] = = |25 | 2] &8
o 22| E(C| S BT |2 R =2 2|2 @2 |a|ala|a ks
O = o |V E T >
Ortkpeito | Hemocpencteenno | ABBI', BBIT, + + + + + + + + | + | + + + + + + +
mo He- | mo nmosepxHocTsM | ABPT, BPT'
cropae- |creH u noroskoB, |AHPI, HPT' + + + + + | + | + + + + + + +
MBbIM U Ha JIOTKax U B KO-
cropae- |po0ax ¢ OTKpHIT-
MBIM | BAIOIUMHUCS
KOHCT- | KPBIIIKAMHU
pykumaM | Ha tpocax ABBI', BBI', + + + + + + + + | + | + + + + + + +
ABPT, BPT'
AHPT, HPT' + + + + |+ |+ [ + + + + + + +

" Ha porukax s CHIPBIX MeCT.

? B XKHJTBIX U OBIIECTBEHHBIX 3IAHUSAX IPH PEKOHCTPYKIIHH.

3 TobKO B KOPOBGAX C OTKPHIBACMBIMH KPBIIIKAMH.

* Tonsko ITPTO.

> Tonsko T1B1.

TIPTO B Tex cinyuasx, Korja TpebyeTcst IpMMEHEHHe TPOBOIOB C MEIHBIMHU KHIAMH.

"TIB1 B Tex ciydasx, Korja TpeGyercs IpUMeHeHHE IPOBOJIOB C METHBIMH JKHIAMH.

8 BHyTpu 31aHMI B CENBCKOW MECTHOCTH.
3amperiaercsi IPUMEHEHUE CTaJbHBIX TPYO U CTAIBHBIX TIIyXHUX KOPOOOB C TOJIIIMHOW CTEHKH 2 MM M MEHEE B CHIPBIX U 0CO00 CHIPBIX OMELICHUSIX U B HAPYKHBIX
CTaHOBKaX.

% C nojKiaIHol IMCTOBOro achecTa TOMIMHOMN He MEHee 3 MM, BHICTYIAIOIIEro B 06€ CTOPOHBI OT MPOBOJIA MM TPYOHI Ha 10 MM.

"' B crmonmHom cioe mTyKaTypKH, ane6acTpoBOro, IEMEHTHOTO PACTBOPA MK acGecTa TOMIIMHOM He MeHee 10 MM.

2B 3aIITyKaTyprBaeMoii 60po3/e, B CIUTOITHOM CII0€ a1ebacTpoBOTO HaMeTa TOJIIIHON He MEHEe 5 MM WITH TI0JT CJIOEM JIMCTOBOTO acOecTa TONIIMHON HE MeHee 3 MM.

" TTox croem Mokpoi IITYKAaTYPKH TOJILKMHOM HE MEHEe 5 MM.

" TTox coeM eMEeHTHOTO M ae0acTpoOBOro HaMeTa TONIIMHOM He MeHee 10 Mm.

"% To sxe myTeM 3aKiajKku (3aMOHONMUMBAHKS) IPOBOJIOB B HECIOPAEMbIe KOHCTPYKIIMHU MPH HX M3TOTOBJICHHM.

' 3amTykaTypuBaHue TpyObl OCYIIECTBIAETCS CILIONIHBIM CIIOEM IITYKaTypKH WIH anebacTpa TONIUHOM He MeHee 10 MM.

B cromHoM crioe ane6acTpoBoro (LIeMEHTHOr0) HaMeTa TONMIMHOM He MeHee 10 MM I MesKLy JBYMs CIOSMH JHCTOBOTO achecTa TONMIMHOMN He MeHee 3 MM.

"® [Mox croeM MOKpOIt IITYKATypKH ¢ MOAKIAAKO O/ MPOBOI CJIOS INCTOBOTO acOecTa TOMILMHON He MEHee 3 MM HJIH 110 HAMETY IITYKaTypKH TOJIIMHOM He MeHee

10 MM, BBICTYNAIOUIUX C KaXI0H CTOPOHBI IPOBOJA HE MeHee ueM Ha 10 MM.
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Tabmuma 2.5

OO6nacTh NPUMEHEHUS CTANBHBIX TPYO LTSI SJIEKTPOYCTaHOBOK

Ne /it HaumenoBanue Tpy0o O6nacTh MpUMEHEHUS

1 TpyOsl cTanbHBIE a) BO B3PbIBOOMACHBIX 30HAX;
BOJIOTA30TPOBOTHBIE 0) B TO)KapOOTACHBIX 30HaX (Ha y4acTKaX BbIX0Ja
(OOBIKHOBEHHBIE U Tpy6 U3 moxa, GpyHIAMEHTOB H T.IL.)!
JIETKHE)

2 TpyOsl cTanbHbIE U a) B OYKapOOMAaCHbIX 30HAaX BCEX KJIACCOB MPHU

. 1
AJIEKTPOCBAPHBIC CKPBITOH MPOKIIAJIKE ;
IPSIMOILIOBHBIE 0) B IETCKUX SCISX U CaAax, B 030POBUTEIbHBIX
narepsix;

B) Ha Yep/aKax IPOMBIIUIEHHbBIX, TPaXIaHCKUX U
JKUJIBIX 3JaHUM;

I') B )KUBOTHOBOAUYECKUX MIOMEUICHMSIX;

1) B IIpe/iesiaX CUEeHBI (3CTpajbl, MAHEXka), B KUHO-
MIPOEKTOPHOM, IEPEMOTOYHOM, 3pUTENBHBIX 3a1aX
TEaTpoB, KIIYOHBIX YUPEXKACHUH, CHOPTUBHBIX Y-
PEKIICHUM;

€) B CHAJIbHBIX OOJBLHUYHBIX KOPITYCOB;

) B BBIYMCIIUTEIBHBIX IEHTPAX;

3) B JOMax-UHTEpHATAaX JJIsl UHBAJIMJIOB U IpecTa-
penbIX;

1) B CIIOKHBIX (DyHIaMEHTaX 1Mo 000pyI0BaHHE;
K) 32 HEIPOXOJHBIMHU MOJIBECHBIMU ITOTOJIKAMU U3
CrOpaeMBIX MaTepHAIIOB';

J) B FOpSYMX 1i€Xax (JMHEUHBIX, Ky3HEUHO-
MIPECCOBBIX U T.I1.), [JI€ IPOU3BOJUTCS paboTa ¢
TOPSIYUM METAJIIIOM.

' Tomuuua CTeHOK TPy6 10KHA GbITh HE MEHee 2,5 MM.
* B ChIPBIX, 0000 CHIPBIX HOMEIIEHUSAX U B HAPYKHBIX YCTAHOBKAX TOMILHHA CTEHOK TPYO JOJIKHA ObITH HE
MeHee 2 MM.

Tabmuma 2.6

Pa3mepsl monuMepHbIX TPYO I 3JEKTPONPOBOAOK, MM

HapykHblii quamerp TonmuHa cTeHKU 1St TPYOBI THTIA

(HOMUHAJbHBIN) 1 CJI C T
1 2 3 4 5
U3 nornusmunena HU3KOouU U 6blCOKOU NAOMHOCMU
10 2,0
12 2,0
16 2 2,7
20 2 3,3
25 2,0 2,7 4,2
45

Ba)XHble NYHKTbl AOKYMEHTa MO)XHO HalATu no CCbIAKEI



https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=148

Oxonuanue Ta0Iuns! 2.6

1 2 3 4 5
32 2,0 2,4 34 5,3
40 2,0 3,0 4.3 6,7
50 2.4 3,7 5,4 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 5,1
Bununnacmosuwie
10 1,0
12 1,0
16 1,2
20 1,5
25 1,5 1,9
32 1,8 2,4
40 1,8 2,0 3,0
50 1,8 2.4 3,7
63 1,9 3,0 4.7
75 1,8 2,2 3,6 5,6
90 1,8 2,7 43 6,7
l'oppupoeanuvie uz norudsmuieHa HU3K020 0ABIEHUS
16
20
25
32
40

Tlpumeuanue: JI — nerxuii, CJI — cpennenerkuit, C — cpeqauit u T — TSKeNbIi THIL.
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Tabmuma 2.7

TpyOsI cTanbHBIE BOIOTA30MPOBOIHBIC IS MPOKJIAJAKH TTPOBOJIOB M KaOeen

VYcnosslii npoxoa | HapyxHbriil auamerp TonmmHa CTEHKH, MM
Dy, MM Dy, MM 1
erKue OOBIKHOBEHHBIE
20 26,8 2,35 2,8
25 33,5 2,8 3,2
40 48,0 3,0 3,5
50 60,0 3,0 3,5
65 75,5 3,2 4,0
80 88,5 3,5 4,0
90 101,3 3,5 4,0
100 114,0 4,0 4,5

Ipumeuanue: cmoco® coeaWHEHHST TPyO: JETKUX —

Ha HakaTHOM pe3p0e WIM MaH)KeTaMy,
OOBIKHOBEHHBIX — MpPH TOJIIWHE CTEHKH OT 2,8 mo 3,5 MM Ha HakaTHOW pe3pde WM MaHXeTaMH, MpH
ToyuHe cTeHku 4,0 1 4,5 MM — TOJIBKO MaH)KETAMM.

Huametp TpyO BBIOMpAIOT B 3aBHCUMOCTH OT YHCIa W JIHAMETpa
MPOKJIA/IBIBAEMBIX B HUX MPOBOJOB, a TAK)KE KOJIMYECTBA M3THOOB TPyOBl Ha
Tpacce MEXAY NPOTSHKHBIMH WM OTBETBUTEIBHBIMU KOpoOkamu. BHauane
onpenensercs rpymnmna cioxuocty (I, I wiu 1) npoknaaku B 3aBUCUMOCTH
OT JUIMHBI y9acTKa TpPyOHOH Tpacchl, YWClia W YIJIOB WM3THOOB ydacTKa
(Tabin. 2.8). 3atem mo HoMmorpamme (puc. 2.2) omnpenenseTcss BHYTPEHHUM

4
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u kabened (d, mm)

35

150

100

60
50

40

30~ ~

20
4 g
II 111

[ N /\l o O
/
/
/
Lo bt e vebieobooboobgbobbet s be bbbl v v el

W \Jocoo—

BryTrpennuii tuamMerp  Ywucio mpoBOIOB
B TpyOe (n)

TpyOsI (D, MM)

W
(=]
1%

4

N
(=]
S O O

[¥8)
(=]
(%)

%)

(=)
[\®)
(=]

—

W
—
W

w -bUlO‘\\lws

I e WRAAR AR PRSI AT ey e e o M

—
w s U\O\\]OQOO

e
—

111

ey (11 KEAT] TI1) (X1 | I N \IHHIHHIHHIHHIHMJ

50
40

Puc. 2.2. Homorpamma 1 BeIOOpa AuaMerpa TpyO JJIs MPOKIIaAKU Tpex U Ooee
MIPOBOJIOB U Kabesnein
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quamMeTp TpyObl D B 3aBUCMMOCTH OT YHMCJa IPOBOJOB N, UX HAPYKHOTO
muamerpa d W Tpynmbl CIOXKHOCTH TMPOKIAIKU SJIEKTPONpPOBOAKU. Jms
ONpe/eNICHUs] BHYTPEHHEro JAuaMerpa TpyObl MNpU MPOKIAJKE B HEH
IIPOBOJIHUKOB OJIHOI'O AMAaMETPa COEIMHSIIOT MPAMOW JIMHHEH OTMETKH Ha
IIKajgaxX, COOTBETCTBYIOIIME JMAMETPy MW YHUCIY MPOKIAJbIBAEMBIX
MPOBOJIHUKOB IS 33JJaHHOM T'PYIIIBI CI0KHOCTU Mpokiaaku. llepeceuenue
NpsIMOMl CO CpelHEH IIKAJIOH COOTBETCTBYET TpeOyeMOMY BHYTPEHHEMY
auaMeTpy Tpyosl (puc. 2.2). AHaIOTMYHBIE HOMOTPAMMbI UMEIOTCS U IS
ciy4yass TMpOKJIAAKA B OJHOM TpyO€ HECKOJIBKUX MPOBOJOB pa3HBIX
JMaMETPOB.

Ta0muna 2.8

['pynmna ciioKHOCTH MPOKIAJAKU MPOBOOB JIJIsl yYaCTKOB TPYOHBIX MPOBOJAOK
B 3aBUCUMOCTH OT UX KOH(UTYpAIUU U IJTUHBI

MakcumanbHas IJMHA
Konduryparus ydacTkoB TpyOHBIX IPOBOJIOK IIPH TpyOONPOBOSIOB, M, JIsl FPYIIIT
Pa3IMYHBIX COYCTAHUAX YTIIOB IIOBOPOTA CIIOIKHOCTH

I 11 I11
[Tpsimoii ydacTok 100 75 50
[ToBOpOTHI:
1x90° umm 2x(120°; 135°) 75 50 30
2x90° mmm 3%(120°; 135°), mmm 1x90°+2x(120°; 135°) 50 30 20
3x90° nmm 4x(120°; 135°), o 1x90°+3% (120°; 135°), 40 25 15
i 2x90°+2x(120°; 135°), mmm 1x90°+4%(120°; 135°)
4x90° mmm 5%(120°; 135°), mmm 2x90°+3x (120°; 135°), 30 20 10
i 3x90°+2x(120°; 135°)

Ilpumeuanue: ipu GOIBIIEM KOJIUYECTBE MOBOPOTOB TPYOHBIX Tpacc WM OONBIICH MX JUIMHE TPACCHI
Pa3eisAIOT Ha YaCTH MPOTSDKHBIMU KOPOOaMH.

JUis mpokianku B TpyOax MO YCIOBHSIM HMPOTSKKH HE PEKOMEHIYEeTCs
TIPUMEHSTD IIPOBOJHUKHU CEUCHHEM BbIie 120 MM’

[Ipun nmpoxnaake HECKOJIbKUX KalOened M 0oJjiee YeThIpexX MPOBOAOB B
OJIHOM TpyOe, JIOTKE, KOpoOe BHIOOP CEYEHHUs! MPOBOJHHMKOB IO YCIOBHIM
HarpeBa JJUTEIbHBIM TOKOM TMPOBOJAT C YYE€TOM IONPAaBOYHOTO
K02(hQUIUEHTa HA YCIOBUSA NPOKIAIKU Kipoxs. IIpM HOpMaJIBHBIX yCIOBHAX
(ommH Kabenb, NMPOKIAAKa Ha OTKPBITOM BO3ayXe) Kipow=1, B OCTaNbHBIX
ciiydasx omnpejaensiercs mo tadbmumam [1Y 3.

2.3. KaGeabHbIe JIUHUA

OCHOBHBIMH QJIICMCHTaMH CHJIOBBIX Ka0eJen SABJIATOTCA:
TOKOIIPOBOJAIIHNC KUJIbI, U30JIAINA, 000JIOYKH U 3alIUTHBIC ITIOKPOBLI. KpOMe
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OCHOBHBIX JIEMEHTOB B KOHCTPYKITHIO KAOEJIsl MOTYT BXOJUTh SKPAHbI, KHUJIbI
3aIMTHOTO 3a3€MJICHUS U 3aMOJHUTENH (puc. 2.3).

Puc. 2.3. CeueHust CUIOBBIX KaOEJIEH:

a — JBYX)KWIbHBIE KaOeIW C KPYITBIMH M CEIMEHTHBIMH KHMJIaMH; 0 — TPEeX>KHIbHbIE
Kabemu ¢ MOsICHON M30IIAIMel M OTAEIBHBIMU 000IOUKAaMH; B — YETHIPEX KUIIbHBIE Kabenu
C HYJIEBOW JKWJIOW KPYIJIOH, CEKTOPHOW M TpeyrosbHOW (opmbl; 1 — TOKONpOBOASIIAs
KW, 2 — HyJieBas Kuia; 3 — U30JISIUs JKUJbl; 4 — DKpaH Ha TOKOMPOBOAAIIEH XKuie; 5 —
MOSICHAsT U30JISIMS; 6 — 3aIllOJIHUTENb; 7 — 9KpaH Ha W3OJSLUM XKHUJIbI; 8 — obonouka; 9 —
Oponenokpos; 10 — Hapy>XKHBIH 3aIIUTHBIN TOKPOB

CunoBsie kabely pa3InvaroT: MO POy METalljla TOKOMPOBOASIIIUX SKHIT
— Kabenu C aTlOMUHHEBBIMH W MEIHBIMU JKHIIAMH; IO POJIy MAaTepHajoB,
KOTOPBIMU M30JUPYIOTCS TOKOBEAYLIME >KUJIbl — Kabemu ¢ OyMaKHOM, ¢
IUIACTMACCOBOM M PE3MHOBOW H3O0JALIMEH; MO POAY 3aIIUThI U3O0JISIIHUU KU
Ka0eneil OT BIUSHUSA BHEIIHEH cpenbpl — Kabemu B METAUIMYECKOH,
IJIACTMAaCCOBOM M PE3MHOBOM  000JI0YKe; TO Ccmocol0y 3aluThl  OT
MEXaHUYECKUX TOBPEXKACHUN — OpOHMpPOBAHHBIE U HEOPOHWPOBAHHBIC; IO
KOJIMYECTBY KUJ — OJJHO-, IBYX-, TPEX- U YETHIPEXKUJIbHBIE.

TpexxunbHble KaOeIn UMEIOT TOJBKO OCHOBHBIE >KHWJIbI (7151 TIepeaayun
ANEKTPUUYECKON HPHEPruu), a YEThIPEXKUJIbHbIE — TPU OCHOBHBIE M OJHY
HyJieByt0. JlJid Kaxxqoil Mapku kabeneil ycTaHOBJIEHA OINpeEJeIeHHAs LIKaja
ceyeHul [6]. Hyneas xuna, Kak IpaBUiio, MMEET CEYEHNUE, YMEHBILIEHHOE 10
CPaBHEHMIO C OCHOBHBIMH XKujiamu (Tabi. 2.9).

Tunopasmepsl cunoBbIX Kabenei HanpspkenreM 10 10 kB npuBeieHsl B
tabmmie 2.10.
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Tabmuma 2.9

., 2
CooTHOIIEHUE CEYEHU, MM, OCHOBHBIX U 3a3€MJISIOIINX (HYJIEBbIX) JKHII

CeucHHUe JKUTBI 3aIIUTHOTO 3a3eMICHNS, MM°, TSl Kabelei
CedeHue OCHOBHOM .
TOKOTIPOBOALICH C IJIaCTMAacCOBOM C PE3MHOBOM ¢ OymakHOH
HKUJIBI, MM I — S— NpONUTAHHOH
U30JIA1HMel
1 — 1 _
1,5 1 1 _
2,5 1,5 1,5 _
4 2,5 2,5 _
6 4 4 _
10 6 6 6
16 10 10 10
25,35 16 16 16
50, 70 — 25 25
95, 120 — 35 35
150, 185 — 50 50
240, 300 — 70 _

Ilpumeuanue: y xabeneil ¢ pe3sMHOBON HM30JIALMEH C alFOMUHUEBBIMH OCHOBHBIMU KUJIAMH CEYECHHUEM
2,5 MM’ CEYCHHE KHIIbI 3aIUTHOTO 3a3€MJICHHS TOJIKHO OBITH 2,5 MM,

Tabmuma 2.10

Tunopasmepsl CUIIOBBIX Kabenei HanpsbkenueM 1o 10 kB

Mapxka

Yucno
SKUIT

2
CedeHue xuja, MM*, TIpU HaNpsoKeHUH, kKB

0,66 1 3 6 10

Kabenu ¢ 6ymanxncuot nponumannHou uzoniyuell

AAT, ACT, CT', AAllls, AAllIn
AAbnl, AAbn, AAB2n, AAB2IIIB,
ACB, Cb, ACbx, Cbn, ACBb2n, Cb2mn,
ACBbn, CBH, ACbnn, Cbim, ACBI', CBI
AAIln, AAII2a, AAIIal", ACII, CII,
ACIIn, ClIln, ACII2n, CI121, ACILn,
Cllnn, ACIIT', CIIT', AAIlxlls
AAIlIB-B, AAII2nlllB-B, AAbxa-B,
ACB-B, Cb-B, ACbn-B, Cbn-B, Cbu-B,
ACbnu-B, ACB21-B, ACbhu-B, CB21-B
ACBI'-B, CbI'-B

ACB2nl'-B, Cb2nl'-B, AAIInl-B, ACII-
B, CII-B, ACIIn-B, CIIn-B, ACII21-B,
ACII2n-B, ACIInu-B, CILmn-B, ACIII -
B, CIII'-B, AAIIn-B, CI12n1-B
ACII2nl-B, CII2al-B

AAbn, AAbn-B, ACB, Cb, ACB-B, Cb-
B, ACbn, Cba, ACbn-B, Cbi-B,
ACII2m, CIT2m, ACIIn, CKn, ACKn

1

1

10-800 | 10-625

10-800 | 10-625

50-800 | 35-625

10-500 | 10-500

10-625

240-625

240-625

240-800

50

Ba)XHble NYHKTbl AOKYMEHTa MO)XHO HalATu no CCbIAKEI



https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=148

[Tponomxenue Tadbauist 2.10

Mapka

Yucio
KU1

2
CeueHue Xuj, MM, TIpU HaAIpsbKeHUH, KB

0,66 1 3 6 10

ACT, CI', ACB, Cb, ACbn, CBJI,
ACB2n, Cb2n, ACbsa, Cbu, ACbim,
Cbau, ACBI', CbI

ACII, CII, ACIIxn, CIln, ACII2m,
CII2n, ACIII, CIII'

ACB-B, Cb-B, ACbi-B, Cbi-B,
ACbnu-B, Cbu-B, ACbau-B, Cbina-B,
CbI'-B, ACB21-B, Cb21-B, ACBI'-B
ACII-B, CII-B, ACIIn-B, CIIn-B,
ACIII'-B, CIII'-B, ACII12a1-B, CII2n-B
AAT, AAlllB, AAIlIn, AAbx,
AAB2nllIs, AAB2nllIn, AAbal,
ACIlIB, AAB2n1, ACbau, Cbau, ACBI',
CBI', ACB2n, Cb2n, ACB2nllls,
Cb2nllle, ACB2nal', CB2al’, CI', ACT,
ACB, Cb, ACbn, Cbi, ACbh, Cbu
CIIIIB

CllIs, CbllIB, AAIT2n, AAIIl,
AAII2nllIBs, AAII2al", ACILn, ACII,
CI1, CIln, ACII2n, CI12n1, ACILs,
Cllnn, ACIIT, ACII2al’, CIII', ACKun,
CKn, CII2nI

AAIlIB-B, AAII2nllIB-B, AAba-B,
AAB21-B, ACh-B, Cb-B, ACbi-B,
Cbu-U, AAT-B, ACbnu-B, Cban-B,
ACBI'-B, CbI'-B, CB21-B, AAllIn-B,
ACB2n-U, Cbn-B, ACbr-B

AABB, AABBI'

AAIllB-B, AAbnl'-B, ACBI'-B, CbI'-B
AAIIn-B, AAIInI'-B, ACII-B, CII-B,
ACIIn-B, CIIn-B, CIlna-B, ACIIns-B,
ACII2a-B, CII2n1-B

ACIIT-B, CIIT"-B, ACII2nI-B,
CII2al'-B

AAT, AAllln, AAlllB, AAbal,
AAII2nlIB, AAbn, AAB2a, ACT', CT,
ACB, ACba, Cbn, ACBH, CBH,
ACbin, Cbhan, ACBI', CbI', ACB21,
Cb2n, ACIIs, CllIs, CBIlIB, ACBI'-B,
CbI'-B

AAIIn. AAII2n, AAIInl", ACII, CII,
ACIIn, CIIlB, CIln, ACIlnn, CIlns,
ACIIT', CIIT", ACII2n

6-150

25-150

6-120

25-120

6-240 | 6-240 | 10-240|16-240

25-240 16-240 | 16-240

25-240 | 25-240 | 16-240 | 16-240

6-120 | 6-120 | 16-120

185-240

10-240 | 16-240

25-150 | 25-150 | 16-120

185-240

10-185

16-185
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[Tponomxenue Tadbauist 2.10

2
CeueHue Xuj, MM, TIpU HaAIpsbKeHUH, KB

Yucno
Mapka
KU 0,66 1 3 6 10
AAIlIB, AAII2nl1IB-B, AAbn-B,
AAB2n-B, ACbu-B, ACbnu-B, Chbu-B, 4 o 10-1201  — o o
ACB2n-B, Cb2n-B, ACBh-B, Cbh-B,
ACbn-B, Cbi-B
ACKn, CKn 4 —  |25-185| — — —
AABnI'-B, AAIln-B, AAIInl-B, CII-B,
ACII-B, ACIInn-B, CIlna-B, ACIIT-B, 4 161201 — o o
CIII'-B, ACII21-B, CI121-B, ACIIn-B, )
CIIs-B
Kabenu ¢ bymadxcnoii uzonayueti, nponumaHHol HeCmekarwum cocmagom
LHAABm, ITAAB21, I[TAABIIIB,
HAABII, [TAATLL [TAAIT2xn,
HAABAl, IAABmH, LIAATIIAL,
HAAILm, ITAATInIIB, [TAACIIIIS,
LCbhn, HAAIIIB, TIACB, LICB, HACBT, o o o
LICBI", HACBH, LIACBIIB, I1CI1Is, 3 25-185 ) 25-185
LACIIIB, IICTIIIB, IICBIlIB, ITACTI,
HACBn, HCba, HACIIT, LICIT, HCIIT,
HCIn, HACI L, HCI, HACK,
HCKn, HAABBI', HACIIH
Kabenu ¢ nnacmmaccoeou uzonayueiu

BBI, I1BI', TIcBI, I1eBI', BBI'-XJI L i’ 3 1,5-50 i’gfgg — — _
ABBI, AIIBI', AllcBI', AIIBBI, 1,2,3 7.5.50 25240 o o
ABBI'-XJI 4 ’ 2,5-185
ABB6l1Is, BB611IB, AITBGLLIE, g 4-50 | 6-240 6_2_40 o o
Allcbhollls, ITcbollls, AITsbOIIIB

4 6-185 —

3 6-240 | 6-240 | 10-240
ABAIlIB, BAIlIB, ATIBAILIB, ITBAILIB 4 4-50 6185 | 6185 — —
ABBI', BBI', AIIBI, IIBI', AllcBr,
[1cBT, ATIBBI, I1sBI', ABBOI1IB,
BbOl1IB, AITBOIB, ITHOIIB, 3 — — — 10240 —
Allcbollls, ITcb6l1Is, AIIBB6I1IB,
[T8bOI1IB
BBI, I1BI, TIcbI', I1eBI', BBI'-XJI, 5 o 1,525 o o
AIIBI', ATIcBT, ATIsBI', ABBI' 2,5-3,5

Kabenu cunosvle 011 63pbl600nacHbIX U XUMUYECKU AKMUBHBIX CPEO)

2 2,5-50 | — — — —
ABbBB 34 |2,5-120f — — — —

2 1,5-50 | — — — —
BbB 34 1595 — | — | — | —
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Oxonuanue Tadoauns! 2.10

2
CeueHue Xuj, MM, IPU HaNpsbKeHUH, KB

Yucio
Mapxka
KA 0,66 1 3 6 10
Kabenu cunoevie cubrue
KHIBI-XJI, KHIBI'9B-XJI 3 — — — 10-150| —
1 2,5-120| — — _ _
KPIIT, KPIITH, KPIIT-XJI 23 o750 B - B
KPIIT", KPIII-XJI 2u3 [0,75-70| — — — —
KPIITH 3 1,5-10 — _ _ _
KPIIC, KPIIC-XJI 3 2,5-10 — _ _ _
KPIICH, KPTICH-XJI 3 2,5-50 — _ _ _
KPHIK, KPHIK-XJI 3 95-150 — — — —
KIIBI'-XJT1, KIIBI'-XJT 3 — — — 6-50 —
Kabenu ¢ pesunosoti uzsonayuei
1 1-240 — 1,5-500 | 2,5-500 | 240400
CPr 2u3 | 1-185 — — — —
1 4-300 — 4-500 | 4-500 | 240400
ACPT 4250 | — _ _ .
3 25240 | — — — —
BPT', BPTT, HPI', BPI'-XJI 1-3 1-240 — — — —
ABPI', AHPT', ABPTT 1 4-300 — — _ _
ABPT-XJI 2u3 (25300 — — _ _
240,
CPB2al", ACPB2inI" 1 — — 400, _ _
500
95,240, —
CPBI', ACPBI' 1 _ _ _ 200500 —
CPB, CPBI', BPbH, BPb, BPEI, HPB,
HPBI", BPTE, BPTBI", BPThH 23 25185 — | — | — | —
ACPB, ACPBI', ABPB, ABPbu 2 4-240 — — — —
ABPBI', AHPB, AHPEI', ABPTB,
ABPTET, ABPTBH 3252400 — | — | — | —

Tpumeuanue: cranmapTHBIN psix ceueHmit kaoeneit: 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 s kaxxnoil Mapku ycra-
HOBJICHA onpezeneHHast mkana cedennit. Ceuenus 0,35; 0,5 u 0,75 MM — TOJIBKO JUTS. MEJTHBIX KHJL

Kaxnast KOHCTpykuus KaOenel UMeeT CBOE O0O03HAUeHHE U MapKy.
Mapka kabensi cocTaBisieTcss M3 HaydajbHbIX OYKB CJIOB, ONMCHIBAIOLIUX

KOHCTPYKITUIO KaOens (tabu. 2.11).
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Taomuna 2.11

bykBenHbie 0003HaYCHHS MapOK Kadenen

MecTo HanucaHusg B 0003HaUCHUH

CumBoI 3HaueHue
MapKu
A Bnepeau o603HaueHus Marepuan Xui — alTrOMUHUI
He nmeert
— Marepuain xui1 — Melb
CUMBOJIa
Bnepeau o6o3nauenus (11s kabe-
A JIEH ¢ aJIIOMUHHUEBBIMU JKHJIAMU O00J104Ka — AITFOMUHUN
MOCJIe CHUMBOJIA MaTepraa >KH)
C To xe O06004YKa — CBUHEL
O6omnouka — cranbHas rohpupo-
CT To xe bpup
BaHHAasI
B To xe 0O060I109Ka — MMOTUBUHUIIXIIOPH]T
O06omnouka — HaupuT (Heroproyas
H To xe pu ( P
pe3uHa)
I1 To xe O060m04Ka — MOJIUITHIEH
H3omamms X1 — TeImIoCTONKas
P B cepenune o6o3HaueHMs
pe3uHa
H3zomsuus Kui — MOJIMBUHUIXIIO-
B To xe
pun
II To xe HN3omsmus ki — MOJIUITUIIEH
N3omamusa xxuin — camo3aryxaro-
IIc To xe N H Y
I MOJIUATUIIEH
N3onamus xui — ByJIKAaHU3HPO-
IIs To xe Lj Y p
BAHHBIN HOJIUATHIEH
He nmeer To sxe W3onsauus sxun — OymaxxHast, HOp-
CHUMBOJIA MaJIbHO TIPOTMTUTAHHAS
B B koHI1e 0003HaUYeHHS Yepes Jie- W3onsmms sxun — OymaxHas,
¢buc 00€THeHHO-TTPOITUTAaHHASI
W3omnsmus sxun — OyMaxHasi, mpo-
11 B magaie o0o3HaueHUA MUTaHHAasI HECTEKAIOIIEN MacCor
Ha OCHOBE liepe3rHa
3aIUTHLIH HOKPOB — OpOHS U3
b B xoHI1e o603HauCHUS HI . P p
CTaJILHOI JIEHTEI
3amuTHBINA TOKPOB — OPOHS U3
II B xoHIe 0003HaUEeHUS IUIOCKOU CTAJILHOU OIIMHKOBAHHOM
MIPOBOJIOKH
3anIUTHBINA TOKPOB — OpOHS U3
K To xe KpPYIJIOM CTaJlbHON OIIMHKOBAHHOM
MIPOBOJIOKU
r To sxe VYka3bIBaeT Ha OTCYTCTBHE JIKYTO-
BOI OTUIETKH MOBEPX OpOHU
XapakTepusyeT KaOellu C OTAENb-
O [Tepen cumBosiom C P PH3Y A

HO OCBHMHIOBAHHBIMH XHUJIaMHU
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Oxonuanue tadmue 2.11

Mecto Hanucanus B 0003HAYECHUU
CumBoII 3HaueHue
MapKu

XapakTtepusyeT KaOeiu ¢ OTIeINb-
HO SKPaHUPOBAHHBIMHU KUJIAMU

O [Tepen cumBosiom B .
M0J1 TOTUBUHUIXJIOPUIHOM 000-
JIOYKOM KaXKIOU JKUJIIEI
Vka3pIBaeT Ha HAJTUYME IIIaHTa U3
s B xoHIe 0003HaUEeHUS MOJINBUHWIXJIOPUIHOTO IIACTHUKA-
Ta
Vka3pIBaeT Ha HAJIUYME IIIaHTa U3
I B konme o0o3HaueHus

IIOJINOTHUIICHA

VYKka3bIBaeT Ha HAIMYKUE YCUICHHOMN
MOy IIKH 1O OpPOHIO, HAKIa IbI-

[Tocne OykBbI, 0003HAYAIOIICH THIT N N
BaeMO¥ MOBEPX ATFOMUHHECBON

OpoHH
000JIOUKH JIJIS1 3aIIUTHI €€ OT KOp-
po3uu
OTCyTCTBUE MOAYIIKU YV 3aIIUTHO-
0 To xe y y y
ro MOKpOBa
YcuneHHas NOAYIIKA YV 3aIIUTHOTO
I To xe ay ¥ 3ail
MOKpOBa
Oco000 ycuiaeHHas MOayIIKa y 3a-
21 To xe y Y y
HIMTHOT'O MOKPOBA
Heroprounii Hapy>KHBIHA IIOKPOB
H To xe p Py poB Yy
3alIUTHOTO IMOKPOBa
C omHON WIIH OBYMS KOHTPOJIbHEI-
-1k, —2K B koHI1e 0003HaUYeHUS, TTOCTIE THPE A ABY p
MU XKUJIaMU
T, TC To xe B TponmyeckoM UCIIOIIHEHUH

OO6nacTb MPUMEHEHHUS CUJIOBBIX KaOenel 3aBUCUT OT KOHCTPYKTHUBHOTO
BBINIOJIHEHUS DJIEKTPUYECKOM CeTH, crocola TMpoKIaaku Kaldened wu
BO3JICMCTBUSI HAa HUX AarpecCMBHOM UM B3PbIBO- WM [OXAPOOIACHOU
OKpy»Karouien cpenapl. Mapku kabeneil, peKOMEHIyeMbIX AJisi MPOKJIAJKU B
3emuie (TpaHUIEsX), IPUBEACHBI B Ta0nuie 2.12, a 11 OpOKIaJKU B BO3yXE
— B Tabmume 2.13. Mapku kabenedl B ATUX TaOIUIAX PACIOJIOKEHBI B
yObIBaroniei IIOCJIEA0BATEIBHOCTH, Ha4YWHas Cc HauOoJsee
MPEANOYTUTENbHBIX.
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Tabmuma 2.12

Mapxku kabeneil, peKOMEHIyeMbIX ISl POKIAJAKU B 3eMiIe (TpaHILIEsX )

O06nacTb npuMeHe-
HHES

Kabens npoxiiabl-
BaeTCs Ha Tpacce

C OyMaXKHO# IPOTIMTAHHON M30JISIIIUCH

C macTMaccoBOM U
PpE3UHOBOI U30JIs-
mei 1 060J10UKOi

B npouecce skce-
IJIyaTaluy He MOJ-
BEpraercs pacTaru-
BAIOILKM yCHUIIUAM

B npouecce ske-
IJIyaTaluu MOoABEp-
raeTcs pacTAru-
BAIOILUM yCHIIUAM

B npouecce skc-
IJIyaTalyuy He MOJ-
BEpraercs pacTaru-
BAIOILUM yCUJIUAM

be3 6myxnaromux AAIllB, AAllln | ABBI, ATIcBI™
’ ’ AATIIn, ACIIn ’ ,
TOKOB AAB, ACB' ’ AIIBBI®, AIIBI™®
B 3emute (Tpanmesx) ABBB, AIIBB,
C HU3KOM KOppO3H- c 5 AHCﬁ% AHHgI’H
o HasmuueM Omyx- | AAllIs, AAIm, | ATTBIIB, AITB6I1IB,
OHHOM aKTUBHOCTBIO RIOLIX TOKOB AAB211, ACB' AAII2n, ACIIn ATIBBGLS,
ABBOoI11B, ABBOII,
ATlcbollIB
be3 6myxnaromux AAllls, AAITn, | |

B 3emite (Tpanmesx) TOKOB AABn, AAB2n, ACB', | AATLn, ACTIn ATIAIIIm, ATTAIIB,
CO CpeHel Koppo- ACBr' ABAIlIB, AllcAlllB,
3MOHHOU aKTUBHO- C 5 AAIlm, AALLE, ABPB, AHPE,

cTbio e OIYi- | AABs, |AAT2LACILY | ABABA, ATIAB:
s ACB', ACB2st
AAIn, AALLIS’,

B 3emiie (TP&HIHC)IX) bes Omyxparommx | AAB2s, AAB2nl e, AAIT2xlLIE, ACTT2 ATTAIIn, ATTAIIB,
C BBICOKOI KOppo- | TOKOB AAB2nllIn, AABB, ABAIlIB, AllcAllls,
3HOHHOM aKTHBHO- ACBx', ACB2x' ABPB, AHPB,

CTBIO C nammunem Omyx- | AAllm, AABB, ABABmn, AITIAbn

JTAIOIIAX TOKOB

ACB2it, ACB2nll1Ig!

AATI2nl1IB, ACIT2:"

! [IprmeHeHne kabemneil B CBUHIIOBON 000JI0YKE JOIDKHO OBITH B KaKJOM KOHKPETHOM

000CHOBAHO B IPOEKTHOH JJOKYMEHTAI[HH.
% Kabeii Ha HOMHHAIBHOE HAPSDKCHHE 10 | KB BKIIOUHTEIBHO.

3 HO)ITBep)KIlaETCSI OIIBITOM 3KCILTyaTalluu.

# [Inst mpokiazky Ha Tpaccax 6e3 OrpaHHYeHHs Pa3HOCTH yPOBHEI.

Ipumeuanus: 1.

3alllMTHOT'O IIJIaHTa.

ClIyda€ TEXHUYECKU

Kabenn ¢ mmactmaccoBoil M30isiMed B alIOMHHUEBOI 00OJIOYKE HE CIEAyeT
NPUMEHATh ISl TPOKJIAJKW Ha TpaccaX C HajJuMyheM ONy>KAalolmnX TOKOB B TPYHTax C BBICOKOH
KOPPO3UHHON aKTUBHOCTBIO.

2. Kabenu AAILIB He creryeT NIPpUMEHATH: Ha Tpaccax ¢ YHUCIIOM MOBOPOTOB OoJiee YETHIPEX IO/ yTIIOM,
npessimatomuM 30° (unu Gosee IBYX IOBOPOTOB B TpyOax); Ha NPSIMOJIMHEHHBIX YYaCTKax, MUMEFOIIHX
OoJiee YeThIpex MepexooB B TpyOax JumMHHOK Oosiee 20 M (nim Oosiee ABYX MEPEXO/0B B TPyOax JUTMHOM
40 M) u Oosee YeTHIpEX MEPEXOJOB UYEPe3 OTHECTOMKHE IEPEropoOJKH WJIM AHAJIOTHMYHBIC NPETSTCTBUS
(HampuMep, CTeHBI 3/1aHUH) M3-32 3HAYNTEIHHON JKECTKOCTH Kalens M HU3KOH MEXaHHYECKOH IMPOYHOCTH
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Taomuna 2.13

Mapxku kabemnelt, peKOMEHIYEeMbIX JTsl MPOKIIAIKU B BO3/IyXE

Ob6nacTp mpuMeHe-

C npornuTaHHOi OyMa)XKHOH U30JIALUEH

C macTMaccoBOi ¥ PE3UMHOBON U3OJISIIH-
eii 1 000J10UKOMH

TIPH OTCYTCTBUH

TIpU OITaCHOCTH M€-

TIPH OTCYTCTBUH

TIpA OTTaCHOCTH M€~

HUS OTIACHOCTH MEXaHH- | XaHWYECKHX MOBPE- | OMACHOCTH MEXaHH- | XaHHMYECKHUX MOBpe-
YECKUX MOBPEKIC- | KICHUMA B OKCIUTya- | YECKHX MOBPEXKIE- | JKIACHHH B SKCILTya-
HUH B 3KCIUTyaTaIuu TaIWH HUH B 3KCIUTyaTaliu TaIUH
[Ipoknanka B no-
MeIIeHUsX (TyHHe-
JISX), KaHajax, Ka-
OeJbHBIX MOJTy3Ta-
’Kax, I1axrax, KoJ-
JICKTOpax, MPOu3-
BOJICTBEHHBIX IO- ABBBI', ABPEBI,
MEUIEHUSIX U Jp.: ABBOIlIB, ABAIIIB,
CYXHUX AAT, AAIIIB AAbal’ ABBI, ABPT, AllscbOIIIB,
CBIPBIX, YaCTUYHO AHPT, AHBBFz, AllIcBBI', AllBcBI,
OTATLINBAEMbIX TIPH ATIBI?, AllscBI, | AIIBBI?, AHPET,
HaJIMYUU CPENIBI C AAIlIB AAbBbal’ AllcBI AHBBBFZ,
HU3KOI KOPPO3HOH- AITAIllB,
HOM aKTUBHOCTBIO ATIBBGIIIB
CBIPBIX, YACTUIHO
OTaIUTMBAEMBIX IIPH AABBT, AABZJI%HB,
HaJIMYUU CPEJIbI CO 1 AABbal’, ACbal",
cpeaHel U BBICOKOH AAllls, ACILs ACBZnFl,
KOPPO3HOHHO# aK- ACB2lllg’
THBHOCTBIO
ABBBI', ABBBoTI',
[Ipoknanka B moxa- AAT, AAILIs AABBFi AABT, ﬁ?[?gf?fl?lgéBF, ABBOIIIB, AHBC]BF,
pOONacHbIX 30Hax ACbnI AHPT. ACPT"" ABPBI', ACPBI,
’ ATllcbollIB
[Ipokiagka Bo
B3PBIBOOIIACHBIX
30HaX KJIaCCOB:
3 3 3 BEB, BBﬁH_IB,
B-1, B-Ia CBI', ChllIB — g?lg’ BT, HPT™, BBEOI', BBBT,
HPBI', CPBI!
BIr. B-II AABal, ACBI', o ABBI', ABPT", ABBB, ABB6I1IB,
’ AAIlIB AHPT ABBBOI"
AAT, ACT', | ABBI', ABPT", ABBBI', ABPBT,
B-I6, B-Ila ACIII8%, AAILIB AABal’, ACBT AHPI', ACPT'! AHPBI', ACPBI"!
IIpoxnanka Ha 3cTa-
Kajax:
ABBBI', ABBBoTI',
rexHOTOrMueCcKIx | AATIIR AABII', AABBI', 1 o ABPBI', AHPBI',
AAB2nlllB, ACbnl' ATllcBBI', AllBcBI,
ABAIIIB
CIIENUAJBHBIX Ka- AAIlls, AABnT, ABBI', ABPT, ABBEBI', ABBBoOT,
GeITBHBIX AABBI™, ACBaT _ AHPT, AllcBI' ABPBI’, AHPEI
ATlIBBI', AIIBT,
10 MocTaM AAIllg AABAT ATlscBT, ABAIlTs, | ABALLB, AIICBBT,
AIIBBBI, AIIBBI"
AITAIlIB
[Tpoxmaaka B 6iokax | CI'y, ACT’ ABBI', AllcBI', AIIsBI', AIIBI

! IIpumenenne kaGeneil B CBMHIIOBOI 060JI0YKE JOKHO GBITH B KaXIOM KOHKPETHOM CIIydae TEXHHUECKH

000CHOBaHHO B ITPOEKTHOH TOKYMEHTALlUH.
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? JI71s1 O/IMHOYHBIX Kabe IbHBIX JTHHHH, IPOKJIAIbIBAEMBIX B TIOMEIICHUSX.

3 Jl1st rpyIIIOBBIX OCBETUTENBHBIX CETeil BO B3PHIBOOIACHBIX 30HaX Kiacca B-Ia.

* [IpUMEHSIOTCS Y HAIMYMM XUMHYECKH AKTUBHOI CPEJIB.

> Kabens mapkn ACB2nlllB MoxeT GbITh HCMONB30BAH B HCKIIOUHTEIBHO PEIKHX CIydasX ¢ OCOOBIM
000CHOBaHHEM.

Ipumeuanus: 1. To xe, 9To mpuMedanue 2 K Tadmmre 2.12.

2. Kabenmu ¢ OymMakxHOW NMPONMHUTAHHON HM30JILKEH B aTIOMHHHEBOW OOOJOYKE C OTHOIPOBOJIOYHBIMHU
AMIOMHUHHEBBIMH KHIAMH ceueHueM 3X150-3x240 MM® He peKOMEHIyeTcs MPOKIAAbIBATh HA y4acTKaX
Tpacc C YHCIIOM IOBOPOTOB Ha CTPOUTENLHOW JnHe Kabens Oomee Tpex mon yrioM 90° B kaOenmbHBIX
COOPY>KEHUSIX IPOMBIIUICHHBIX MPEANPUATHI H3-32 YCUINH TSHKSHUS, TIPEBBIIAIONINX HOPMUPYEMBIE.

B 4eThIpexXIpOBOIHBIX CETAX MPUMEHSIOT YETBIPEXKUIbHBIE KaOelu.
[Tpoknaaka HyJIEBBIX KU OTACIBHO OT (pa3HbIX HE JIOMYCKAETCH.

B cersx TpexdazHoil cuCTEMBbI TOMYCKAETCs TPUMEHSITh OJHOXKUIbHBIC
Ka0enu, eciad 3TO MNPUBOJUT K 3HAUYUTEIBHOM HKOHOMHM MEIU WIIU
ATIOMMHUS N0 CPABHEHHIO C TPEXKWIBHBIMM WM TIPU HEBO3MOKHOCTH
IpUMEHEHHUs Kabenst HE0OXO0AUMOM CTPOUTEIbHON JJINHBI.

2.4. KoMIuIeKTHbIE IIMHOTIPOBO/BI

[[InHOTPOBOIOM HA3BIBAETCS KECTKUW TOKOMPOBOJ HA HANPSIKEHUE 10
1000 B 3aBOJCKOrO  M3rOTOBJICHMS, IIOCTaBISEMbIA  KOMILICKTHBIMH
cekuuamu. [I0 HA3HAYEHWIO IIMHOIMPOBOIABI JEIATCS HA MarucCTpPalibHbBIE,
paccuMTaHHble Ha OOJIBIIOW TOK, C MajbiM KOJMYECTBOM OTBETBICHUM, U
pacripe/ieIuTeIbHbIE, BBINIOJIHEHHbIE HA MEHBIIME TOKM U  OOJIbIIOE
KOJINYECTBO MPUCOCINHEHHM, a TAKKE€ HA OCBETUTEIILHBIE U TPOJUICHHBIE.
KoHCTpyKIIMy NIMHONIPOBOIOB Pa3IMYHbIX THUIIOB IPUBEACHBI HA pUC. 2.4.

MarucTtpaibHble IIMHONPOBOIbI MPEIHA3HAUYECHBI I MarucTpajbHBIX
YETBIPEXITPOBOJHBIX JJICKTPUUECKUX CETEH B CUCTEME C IIyX03a3€MJICHHOU
HEUTpaAIbIO, CIYXKAT JJIsI NMUATAHUSA PACTPEACITUTEIbHBIX MIMHONPOBOJAOB U
MYHKTOB, OTJEJIbHBIX KPYIHBIX D3JICKTPOINPUEMHUKOB. MX TexHHUECKHE
JTaHHBIE TIPUBEICHBI B TabuIe 2.14.

Pacnpenenurenbubie  mmHONpoBonabl  IIIPA (¢ amtoMUHUEBBIMU
muHamu) U [1IPM (c MeaHbIMM IMHAMH) TpEAHA3HAYEHBI JJIsl TIepeadu U
pacnpeneneHus  JJIeKTposHepruu — HampsbkeHuem  380/220 B mpm
BO3MO>XHOCTH HETOCPEICTBEHHOTO MIPUCOETUHEHHUS K HUM
JJIEKTPOIPUEMHUKOB B CHCTEMAax C IVIyXO3a3¢MJICHHOM HEUTpablo.
Texuuveckue nanHbie MUHONPOBO0B IIIPA u IIIPM nanbl B Tabnune 2.15.
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Puc. 2.4. KoHCTpyKIIMM MIMHONPOBOOB Pa3JIUYHBIX CEPUN U UX DJIEMECHTBI:
a — maructpaibHblid [IIMA; 6 — pacnpeaenurensrbnii [IIPA; B — ocBerurensrsnii LIIOC; T
— tpomneiinsnii IIITM; 1 — BBogHAas KOpoOKa; € — OCBETUTENbHAsI KOPOOKa ¢ aBTOMATHYe-
CKUM BBIKIIFOUaTeNieM; | — KpbImKa; 2 — CTSDKHBIE OONTHI; 3 — allOMHHHEBBIC YTOJKH;
4 — M30JATOPEI; 5 — IUHBL; 6 — APMO; 7 — aBTOMATUICCKUNA BBIKIIIOYATENb.
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Taomuna 2.14

TexHuueckue AaHHBIC MAaruCTpaJIbHbIX HIMHOIIPOBOJOB IICPCMCHHOI'O TOKA

Tun muHONpPOBOAA
[Tokazarenu
IIMA-73 | LI3M-16 HIMA-68-H

HomuHanesHBIN TOK, A 1600 1600 2500 4000
HomunaneHoe HamnpsbkeHue, B 660 660 660 660
DneKTpoJuHaMHUYECKasi CTOMKOCTh 70 70 70 100
yaapHoMmy Toky K3, kA
Comnporusnenue Ha ¢pazy, OM/Km:

aKTHBHOE 0,031 0,017 0,027 0,013

pEaKTHUBHOE 0,017 0,012 0,023 0,020
ComnpotuBieHue nemu ¢aza-Hyib
(cpennee), OmM/kMm:

aKTHBHOEC 0,072 — — —

pEaKTUBHOE 0,098 — — —
Yucno u pa3mepsl MIKMH Ha Qa3y, MM 2(90x8) | 2(100x10) | 2(120x10) | 2(160x10)
Yucno u cezquHe HYJIEBBIX MTPOBOJ- %710 o %640 %640
HUKOB, MM

Ipumeuanus: 1. unonposon HIMA-73 3ameHen Ha [IIMA-16 Ha TOT k€ HOMUHAJIbHBIN TOK.

2. HomunanpHsIi TOK mmHONPOBOAOB [IIMA-4: 1250, 1600, 2500 u 3200 A.

KoMmruiekTHbIe MarucTpaibHble W paclpeieIuTeIbHbIe MIUHOMPOBO/IbI
MPUMEHSAIOTCS  TOJILKO  JJIi  BHYTPEHHEW  anektpornpoBoiaku. [lpu
HEO0OXOIMMOCTH BbIXO/Ia IIIMHOMPOBO/A 3a MIPEEibl MOMEIICHUS, a TAaK)KE Ha
CJIO’KHBIX Tpaccax, B MECTaxX MEPECCUCHUsI C MHKECHEPHBIMU COOPYKECHUSIMHU
yaoOHee 3aMEHSTh CEKIMM MAaruCTPaJbHOTO IIMHOIMPOBOJA KaOEIbHBIMU
BcraBkamMu Mapku ABB wHa Oonpmme Toku. TeXHHYECKHE JTaHHbBIE
OJTHOKMIIBHBIX Kabeneit mapku ABB npuBenens B Tabnuiie 2.16.

TposuieiiHble MUHOMPOBOBI MpeAHA3HAYEHBI JJISI MUTAHUS MOJIbEMHO-
TPAHCIIOPTHBIX ~MEXaHU3MOB U TEPEHOCHBIX  AIEKTPUPUIIMPOBAHHBIX
MHCTPYMEHTOB. M3roTaBiuBarOTCs ¢ MEIHBIMU IIMHAMHU (Ha HOMHUHAIbHBIN
tok 100, 200 u 400 A) U c mmWHaAMH U3 AJTIOMUHUEBOro CIUIaBa (Ha
HoMuHaIbHBIA TOK 100, 250 1 400 A).

OcBeTuTenbHbIE  IMIMHOMPOBOJLI  MpPEJHA3HAYEHBl JJISI  MHUTaHUs
CBETWJIBHUKOB U AJIEKTPOIPUEMHUKOB MAJIOW MOIIHOCTU. X HOMUHAJIBHBIN
ToK 25,63 1 100 A.

OCHOBHBIC TEXHUYECKUE JIaHHBIC TPOJUIEHHBIX M OCBETUTEIBHBIX
IIMHOIMPOBOJIOB IPUBEACHHI B [2].
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Ta0muna 2.15

TexHuueckue JaHHBIC PACIIPCACINTCIIbHBIX HIIKMHOIIPOBOIOB
IIEPCMCHHOI'O TOKa

Tun IIUHOIIPOBOJA

Ilokazartenu
IIPA-73 IPM-75 IIIPA-74
Homunaneuerii Tox, A | 250 400 630 100 250 400 630
Homnnansioe Ha- | 30077 | 380/220 | 380/220 | 380/220 | 380/220 | 380/220 | 380/220
npsbkenue, B
DeKkTpoAnHAMUYe-
CKasi CTOUKOCTh yJap- 15 25 35 10 15 — —
HOoMy TOKy K3, KA
CormnpoTuBiieHre HA
¢bazy, Om/km:
AKTHBHOE 0,20 0,13 0,085 — 0,15 0,15 0,14
pEaKTHUBHOE 0,10 0,10 0,075 — 0,20 0,20 0,10
JInnelinas noreps Ha-
npsbkeHus, B, Ha nom- — 11,5 12,5 — 9,5 — —
He 100m nipu cos@=0,8
Pawepg’;‘ﬁ HE QA | 355 | 60xs | 80xS |3.6x112| 35x5 | S0x5 | 80xS

Ipumeuanue: muuaonposox IIIPA-73 3amener Ha IIIPA-4 Ha HanpspkeHune 660B.

Tabmuma 2.16

TexHuyeckue JaHHbIC OJTHOKUIBHBIX Kadenelr Mapku ABB

CeueHue, MM
[TapameTpsl
1000 1500 1800 2000
JlnurensHO AOMycTUMasi TOKOBas Ha- 1180 1440 1620 1790
rpy3ka, A
HapyxHblil auamMeTp, MM 55 63 66 68

Tpumeyanue: MakcuMaibHas JUIMTEIBHO JOIyCTUMas pabouas TemrepaTypa xuibl He 6oinee 70°C.
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3. TOKOBBIE HAI'PY3KH HA ITPOBO/JA, IIUHBI 1 KABEJIN

3.1. InuTe/ibHO JONyCTUMbIE TOKOBbIE HATPY3KH HA HEM30JIMPOBAHHbIE
NMPOBO/AA M IHHbI

JUINTENBbHO JAONMYyCTUMBIE TOKOBBIE HArpy3Kd Ha HEU30JUMPOBAHHbBIE
IIPOBOJIAa U HIMHBI IpuBeAeHBI B Ta0auuax 3.1-3.4. OHU NPUHATHI UCXOAS U3
JOIlyCTUMOM TeMmmepaTypel ux Harpea 1o 70°C mpu Temmeparype
okpyxaromei cpeasl 25°C. Ilpu pacnosio)K€HHH IIWH MPSMOYTOJIBHOIO
cedeHus1 MWHUPHUHOW 10 60 MM IUTalIMs TOKOBBIE HArpy3KH, yYKa3aHHBIC B
tabmumax 3.2, 3.3 u 3.4, HeoOX0UMO yMEHBIUTH Ha 5%, a MIWH TTUPUHOU
6onee 60 mm — Ha §%.

Ta6numa 3.1
I[J'H/ITGJ'IBHO I[OHyCTHMBIﬁ TOK JJIsI HCU30JIMPOBAHHBIX IIPOBOIOB
CornpoTtuBieHne
HapyxHblii _ IIOCTOSHHOMY
waveTp, M C;;: Tox I, A, U1t MPOBOJIOB MapOK Toky np 20°C,
Ceue- (amo- 19, OM/KM
HHE, MU~ AC, ACKC, M Amn M An
MM HUI/CT | ACK, ACKII AKII AKII AC,
AuM | AC am’;’ BHE | BHYTpH M ACK,
MM . | BHyTpH mome-
IoMe- | ImoMme- | BHE MMOMEIEHUI N ACKII
o o IICHAH
IICHUH | IeHUHA
10 3,5 4.4 10/1,8 84 53 95 — 60 — 1,79 3,16
16 5,1 5,4 16/2,7 111 79 133 105 102 75 1,13 1,80
25 6,3 6,6 25/4,2 142 109 183 136 137 106 0,72 1,176
35 7,5 8,3 35/6,2 175 135 223 170 173 130 0,515 | 0,79
50 9,6 9,9 50/8 210 165 275 215 219 165 0,36 0,6
70 10,6 11,7 | 70/11 265 210 337 265 268 210 0,27 0,43
95 12,4 13,9 | 95/16 330 260 422 320 341 255 0,19 0,30
120 14,0 15,3 | 120/19 | 390 313 485 375 395 300 0,154 | 0,245
120/27 | 375 — 0,249
150 15,8 17 150/19 | 450 365 570 440 465 355 0,122 | 0,195
150/24 | 450 365 0,194
150/34 | 450 — 0,196
185 17,5 19,1 | 185/24 | 520 430 650 500 540 410 0,099 | 0,154
185/29 | 510 425 0,159
185/43 | 515 — 0,156
240 20,1 21,5 | 240/32 | 605 505 760 590 685 490 0,077 | 0,118
240/39 | 610 505 0,122
240/56 | 610 — 0,12
300 222 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
400 25,6 27,8 | 400/22 | 830 713 1050 815 895 690 0,047 | 0,073
400/51 | 825 705 0,073
400/64 | 860 — 0,074
500 — — 500/27 | 960 830 — 980 — 820 — —
500/64 | 945 815
600 — — 600/72 | 1050 920 — 1100 — 955 — —
700 — — 700/86 | 1180 1040 — — — — — —
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Tabmuma 3.2

TokoBas HarpyskKa Ha CTAJIbHBIC IIMHBI IMIPAMOYI'OJIbHOI'O CCUCHUSA

Pasmep, Mmm Pasmep, Mmm

Iupraa Tommuuna Tox, A Iuprna Tommuuna 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

Ipumeuanue: B 4ucnuTeNe ykaaHa TOKOBas Harpyska mpu paboTe Ha MEpeMEHHOM, a B 3HAMEHATelne — Ha

IIOCTOSIHHOM TOKC.

Tabmuma 3.3

ToxoBast Harpy3ka Ha MEIHbBIE IMHBI IPSIMOYTOJILHOTO CEYEHUS TIPH pa3-
JIMYHOM YMCJIE MOJI0C Ha MOJIIOC Wi a3y

Pa3zmep, Mmm Tok, A
[Iupuna Tommmua 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
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

Ipumeuanue: B aucnuTene MpUBEICHA TOKOBAA Harpy3Ka Inpu paboTe Ha IEPEMEHHOM TOKE, B 3HAMEHATEIe

— Ha NOCTOSHHOM.
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Tabmumna 3.4

TokoBast Harpy3Ka Ha aJIOMUHHUEBBIC IMHBI IPSIMOYTOJIBHOIO CEYEHUS IPU
Pa3TUYHOM YHUCJIE MOJI0C Ha MOIOC WK a3y

Pazmep, Mmm Tok, A
[Inprna TonmuHa 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

HpuMettaHue: B HUCJIUTCIIC IIPUBEICHA TOKOBA HArpy3Ka Ipu pa60Te Ha NCPEMCHHOM TOKE, B 3HAMCHATCJIC
— Ha NIOCTOSAHHOM.

3.2. InuTebHO 0NMYCTUMbIE TOKOBbIE HATPY3KHM HA Ka0eJiM U NMPOBOJAA C
PE3MHOBOM M IJIACTMACCOBOM U30JIAUeN

ToxoBbie Harpy3ku Ha KaOenu W MPOBOJIA JAHHOW TPYIIIBI, B TOM YHCIIE
Ha Kabenu B CBUHIIOBOHM, pesnHoBoi W [IBX oOosouke, mpuBeneHbl W3
pacyeTa MaKCUMaJbHOrO HarpeBa xuil na0 65°C mnpu Temmeparype
okpyxaromero Bozayxa 25°C wu 3emmum  15°C  (tabmumer  3.5-3.7).
JlomycTuMble NIUTENbHBIE TOKM HArpy3Kd JJisi TPOBOJOB M KaOelsei,
MIPOJIOKEHHBIX B KOPOOaX UITU B JIOTKAX MyYKaMU, JOJHKHBI IPUHUMATHCS:

— ISl TIPOBOJIOB 1O Tabnwie 3.5, Kak Jyis MMPOBOJIOB, MPOJIOKCHHBIX B

TpyOax;

— st kaOeneit mo tadaunam 3.6 u 3.7, Kak 1 KaOeseH, MPoJIOyKEHHBIX
B BO3/yXE.

[Ipy OIHOBpEeMEHHO Harpy>KeHHBIX TIpoBOoJiax Oojee ueThIpeX,

IIPOJIOKCHHBIX B pr6ax, Kopoﬁax HJIA JIOTKaX IIy4YKaMH, TOKH HAarpy3Ku AJisd
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MPOBOJIOB JIOJDKHBI TPUHUMATHCS MO Tabmuie 3.5, Kak sl MPOBOJIOB,
MPOJIOKEHHBIX ~ OTKPHITO (B BO3AYyXEe), C BBEICHHEM CHIDKAIOIIUX
ko3pdunmenTor 0,68 miusa 5—6 mposoxaos, 0,63 mus 7-9 u 0,60 mma 10-12
poBOOB. {11 MPOBOJIOB BTOPHUYHBIX IIENEH CHIDKAONIME KO3 QUIIMCHTHI
HE BBOJISATCS.

JlommycTuMble  JUIMTENbHBIE  TOKH  HArpy3Kd Il MPOBOJIOB,
MIPOJIOKEHHBIX B JIOTKAX MPHU OJHOPOJHON YKIIAIKE, CIeAyeT IPHHNMATh KaK
JUTSL TIPOBOJIOB, MPOJIOKEHHBIX B BO3JIyXE, a MPH MPOKJIAJKE B KOpoOax — Kak
JUISL OJWHOYHBIX TPOBOJOB W KaOejeH, TMPOJIOKEHHBIX OTKPBITO, C
MIPUMEHEHUEM CHIDKAIOIIUX KO PUIIUEHTOB.

Tabnuna 3.5
TokoBas Harpy3ka Ha MPoOBOJIa ¥ MIHYPbI ¢ pe3nHoBoM u [IBX n3omsauuen
Tok, A
Tponoxennre [IponoxxeHHsIe B TpyOE
OTKPBITO
E l§ C MEAHBIMU KHUJIaMH C aJIFTOMHUHHUEBBIMH SKHUJIAMHA
S, Mm* E 3
M
= TSl ox| ox| BE|AE|BE| e | e dE| BE| BE
= 5 =5 T 3 I 3 © I = 4 2 = I I © I = 4 o
= | 25| f5| 55| g2 | 85| E5 | 58| 58| gd| 38|
= S ® s 5 = B 3= == = s 5 = 3 s == o=
3 = R = SIS 5 i == E = 8 = SS 5 i E = = =
5 S HE | =52 el a R g% | X% | &% | 2 el a 2| g K
0,5 11 — | -] =] =1 =1-=1—=1—=1 =171 =1 =
0,75 | 15 — | - = = = = =] = = = | —
1,0 17 — 16 15 14 15 14 — | — — | — | —
12 | 20 18 18 16 15 16 | 145 | — | — — | = | =
1,5 | 23 — 19 17 16 18 15 — | — — | — | =
2 26 21 24 22 20 23 19 19 18 15 17 14
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

_.
[w]
o)
[e)
[}
[e)
i
[w)
o
[e)
(o)
()
[
)
(9]
[e)
(o)
()
n
{Q
w
N}
~
S
w
0

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
95 330 255 275 255 225 245 250 215 200 175 190 165
120 385 295 315 290 260 295 — 245 220 200 230 190
150 440 340 360 330 — — — 275 255 — — —
185 510 390 — — — — — — — — — —
240 605 465 — — — — — — — — —
300 695 535 — — — — — — — — — —
400 830 645 — — — — — — — — — —
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Tabmuna 3.6

TokoBas Harpy3ka Ha IIpOBOJA C MEAHBIMHU JKWIAMHU C PE3UHOBOMN U30JISILUEN
B METAJUTMYECKHUX 000JI0UKaX U Kabesu ¢ MEIHBIMH KUJIAMU C PE3UHOBOM
u3ossinuen B cBUHLIOBOM, [IBX nnu pe3sunoBoil 06oiouke, OpOHUPOBAHHbBIE
U HeOpOHUPOBAHHBIE, C HYJIEBOH XKHIION U 0€3 Hee

Tok, A
S, MM’ OJTHOXUJIbHBIE JIBYyXKUJIbHBIE Tpex>KuibHbIE
B Bo3nyxe B Bo3gyxe B 3emie B Bo3gyxe B 3emiie

1,5 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 — — — —

Ta6muma 3.7
TokoBast Harpy3ka Ha KabeJiu ¢ AIFOMUHUEBBIMU KUJIaMU C PE3UHOBOM WK
IJIACTMACCOBOM M30IsAIIMel B cBUHIIOBOM, [IBX 1 pe3uHoBoi 000J109Ke,
OpOHUPOBAHHBIE U HEOPOHUPOBAHHbBIE

Toxk, A
S,
vt OnHOKUIBLHEBIE JBYXKUJIbHbBIE Tpex:KuIbHbIE
B Bo3nyxe B Bo3nyxe B 3emite 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 — — — —
66

Ba)XHble NYHKTbl AOKYMEHTa MO)XHO HalATu no CCbIAKEI


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=148

3.3. liMTe1bHO A0IYyCTUMbIE TOKOBbIC HATPY3KH HA CHJIOBbIE KaleJu ¢
OyMaKHOI MPONMUTAHHON U30JI el

JUIMTeNTsHO JTOMyCTHMbIE TOKOBBIE HArpy3Kd Ha CHIJIOBBIE KaOenu ¢

OyMa)KHON M30JISILMEN B AJIFIOMUHUEBON WJIM CBUHIIOBOW O0OJIOYKE MPUHSATHI

UCXOAs U3 JIONyCTUMOW TeMIepaTypbl

HarpeBa KW KaOenell mnpu

HOMUHaJIbHOM HamnpsikeHuu 1o 3 kB He 6osnee 80°C, Ha Hanpsbkenue 6 kB He
6onee 65°C u Ha Hanpspkenue 10 kB He 6omee 60°C.

JlormycTuMble TOKOBBIE HArpy3KH MpuBeneHbl B Tadaunax 3.8-3.11. Ouun

NPUHATHI U3 pacueTa MPOKIAIKA OAHOTO Kabemns B TpaHiiee Ha riayoune 0,7—
1,0 M ipu Temnepatype 3emint 15°C 1 yeapHOM TEIJIOBOM CONPOTUBICHUU
semuin 120 OMm-Tpan/BT, B Bo3ayxe — BHYTPH U CHAPY KU 3JIaHUN TPU JIFOOOM
YyuCJe MPOoJIOKEHHBIX Kabesel u temneparype 25°C.

Ta0muna 3.8

TokoBast Harpy3ka Ha CHJIOBbIE KaOenu ¢ OyMakHOW MPOTIUTAHHON W30S~
el B CBUHIIOBOM WJIM aJTIOMHUHUEBOM 000JI0UKE, MPOKJIAIbIBAEMbBIC B 3€MJIC

Tok, A
MenHbIe KUIIbI AJIFOMUHUEBBIE YKUIIBI
S, Mm
1 xu- | 2 xu- 3 Kubl 4 xu- | 1xku- | 2 xu- 3 Ul 4 xu-
J1a, 10 | JIBl, 10 JIBL, 710 | J1a, 10 | JIBI, 10 JIBL, 10
1xB | 1xB | 23 | 6xB | 10xB| 1B | 1xB | 1xB | 23 | 6xB | 10xB | 1xB
kB kB

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 — — — — — 1080 — — — — —
625 1520 — — — — — 1170 — — — — —
800 1700 — — — — — 1310 — — — — —
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Tabmuma 3.9

TokoBasi Harpy3Ka Ha CHJIOBbIE KaOesu ¢ O0yMa)KHOW MPONUTAHHON U30JISU-
€il B CBUHIIOBOM WJIM aJIIOMUHHUEBON 000JI0UKE, TPOKIIAIbIBAEMbIE B BO3AYXE

Tok, A
MeHble JKUIIbI AJIFOMHHHEBBIE JKHTIBI
S, mM? | 1 xu- | 2 xu- 3 KUJIBI 4 xu- | 1xu- | 2 xu- 3 KUJIBI 4 xu-
JIa, 10 | Jbl, 10 | 510 3 JIBL, 710 | J1a, IO | JIBL, A0 | 10 3 JIBL, JTO

1B | 1xB | «B | OB |10B I g | 1B | 1B | «B | OB |10B| (g

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
120 415 320 285 250 240 260 320 245 220 190 185 200
150 470 375 330 290 270 300 360 290 255 225 210 230
185 525 — 375 325 305 340 405 — 290 250 235 260
240 610 — 430 375 350 — 470 — 330 290 270 —
300 720 — — — — — 555 — — — — —
400 880 — — — — — 675 — — — — —
500 1020 — — — — — 785 — — — — —
625 1180 — — — — — 910 — — — — —
800 1400 — — — — — 1080 — — — — —

BAaCMBIC B BO3AYyXC

Tabmuma 3.10

TokoBas Harpy3ka Ha OJJHOKUJIbHBIE CHIIOBBIE KaOeau ¢ OyMaXKHOM MpoIu-
TaHHOM U30JILMEN B CBUHLIOBOI 000JI04KEe, HEOPOHUPOBAHHBIE, IIPOKJIA IbI-

Tok, A
S, MM MenHbIe KHIIBI AIOMUHHEBBIE JKUIIbI
1o 3 kB 20 kB 35xB 1o 3 kB 20 kB 35xB
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 — —

Ilpumeyanuy: B YUCIUTENE YKa3aHbl TOKH IS KaOeseH, pacrooKeHHBIX B OJJHOH INIOCKOCTH C PACCTOSHHU-
eM B cBeTy 35—125 MM, B 3HamMeHarese — Juisi KaOesieil, pacroioKEeHHbIX BIUIOTHYIO TPEYTOJIbHUKOM.
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Tabmuna 3.11

ToxoBast Harpy3Ka Ha TPEX>KHJIbHbIE CUJIOBBIE Ka0eIu ¢ 00eTHEHO-
MPOMUTAHHON U30JISAIMEN, B OOIIEH CBUHIIOBOM 000JI0YKE, HA HATIPSHKCHHE

6 kB, npokiiaipiBaeMbI€ B 3eMJI€ U BO3AYyXE

Toxk, A
MSN,IZ MC,Z[HBIG JKUJIBI AJIOMUHHUEBEIE YKUAIBI
B 3emiie B Bozne B Bo3nyxe B 3emiie B Bozne B BO3myxe
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 YCIOBUSX TPOKIAIKH CJIEAYeT BBOJUTH TOMPABOYHBIN
kodhummenT s ykazaHHbIXx B Tabmumax 3.8-3.11 momycTHMBIX TOKOB
Harpy3Ku, NoJb3ysch Tadnuieit 3.12.

Tabmuua 3.12

[TonpaBouHble KO3 (ULIUEHTHI HA TONYCTUMBIE JUTUTENIbHbIE TOKHU AJIs Kade-
JIEN, TPOJIOKEHHBIX B 3€MJIE, B 3aBUCUMOCTH OT YJIE€JIBHOT'O CONPOTUBIICHUS

3CMJIN
VY nenpHOE TEIIo-
Boe comnpotusie- | [lonpaBouHblid
XapakTepucTUKa 3eMIU
HUE 3EMITH, KodhGUIUEHT
Om-tpan/Bt
Ilecok ¢ BraxxHOCTEIO OoJiee 9%, mecuaHo- R0 1.05
[JIMHUCTAS I1I0YBa C BIIAKHOCTHIO 0osee 1% ’
HopwmasnbHbie mo4Ba 1 Mecok ¢ BIAKHOCTBIO 7—9%, 120 1
IECYAHO-TIIMHUCTAA II0YBa C BIAXXHOCTRIO 12—14%
Ilecok ¢ BiaxxHOCTBIO 7%, ITEeCUaHO-TIIMHHUCTAS
o 200 0,87
0YBa C BIaXXHOCTBIO 8—12%
Ilecok ¢ BiaxxkHOCTBIO 10 4%, KAaMEHUCTas! TI0YBa 300 0,75

JlonmycTUMbIE TOKOBBIE HArpy3Kd Ha OJUHOYHBIE CHJIOBBIE KaOelu,
NpOKJIaJbIBaéMble B TpyOax B 3emiile 0€3 HCKYCCTBEHHOM BEHTWIISLINM,
clenyeT BeIOMpaTh Kak JJis TeX ke Kabemnel, MpoKIIagblBaeéMbIX B BO3/IyXe, a
IIPU CMEIIAHHOM XapakTepe NPOKIAJAKM — KaK JUIA y4acTKa ¢ HauXyZIIUUMH
TEIJIOBBIMH YCIIOBUSIMH, €Cli JiTMHA Ka0Oens Oosbiie 10 M. B Takux cioydasx
PEKOMEHy€eTCsl IPUMEHSTh BCTABKH OTPE3KOB KaOesst O0JIbIIEro CEYEHUS.
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[Ipu npoxknazke HECKONbKUX KaOesei B 3emiie (B TOM 4YHCIEe U NpU
MpOKJIaIKe B TpyOax) MIMTEIBHO JOMYCTUMBIE HArpy3Kd HEOOXOIUMO
YMEHBIIaTh, TPUMEHs K03 UIMEeHTHI, IpUBeeHHbIe B Tabmuie 3.13, 6e3
ydeTa pe3epBHBIX kaOeneu. [Ipokmaaka HECKONBKHX KaOenel B 3emMie Ipu
paccTossHMM Mexay HUMU MeHee 100 MM He peKOMeHayeTcs.

Tabmuna 3.13

[TonpaBouHble KO3 (HULHUEHTHI HA KOJIMYECTBO padoTalOIUX Kadeeu, je-
KaIuX psIoM B 3eMiie (B TpyOax uiu 6e3 Tpyo)

Paccrosinue mexy KoaddumuenT npu konmryuectse kabdenei

Ka0ensiMU B CBETY,
MM 2 3 4 5 6
100 0,90 0,85 0,80 0,78 0,75
200 0,92 0,87 0,84 0,82 0,81
300 0,93 0,90 0,87 0,86 0,85

3.4. Ileperpy3zounasi cnocOOHOCTb Ka0eJIbHbIX JUHUMI

[Ipu osKcmlyaTanmuu CHCTEM  DJIEKTPOCHAOXKEHUs Il KalOelnei
HanpspkeHueM 110 10 kB MoxeT TomycKaThCsl KpaTKOBPEMEHHAS MEPErpy3Ka.
CymiecTByer JaBa BHJA JONYCTHMBIX IEPErpy30K: IEperpy3ka 3a cyeT
HEJOrpy3KH KaOeJIbHOM JIMHUM B HOPMAJIBHOM DPEXHME M IEperpy3ka Ha
BpeMsl JIMKBUAAIMM TOBpexaeHuid. JlomycTumas meperpy3ka KaOelbHbIX
JIMHUW 3aBUCUT OT 3HAYECHUS U JUINTEIBHOCTH MAaKCUMyMa Harpy3K JIMHUU B
HOPMAJIbHOM pEeXMME W OT croco0a npokianku kaodenen. s kabeneit
Hanpspkenuem 10 10 kB ¢ OyMakHON NMpoNUTaHHOW M30IsUUeN TomycTUMas
neperpyska npusejieHa B tTaonuiie 3.14.

Ha Bpems nukBMIanuu IOCIEaBapUMHOIO pexuma ais Kalene c
NOJIMATUIICHOBOM HM30JAMEN Jomyckaercs mneperpyska no 10%, a mus
Kabeneil C TMOJMMBUHWIXJIOPUIHONW wu3oysiued — 1o 15% HOMHUHAILHOM.
VYKazaHHas neperpyska JOIyCKAaeTCsli Ha BpeMsS MaKCUMyMOB HAarpy3Ku
IPOAOKUTEIBHOCTRIO HE OoJjiee 6 4acoB B CyTKH B TE€UEHHUE 5 CYTOK, €CIIU
Harpy3ka B OCTaJbHbIC IEPUOABI BPEMEHM OTHUX CYTOK HE IPEBBIIIACT
HOMHUHaJIbHYI0. Ha Bpems nukBuaanuu aBapuid ajs KaOesnel HanpspkKeHUEM
1o 10 kB ¢ OymakHO# MPONUTAaHHONW U30JIALMEN JTOMyCKaeTCs MeperpysKa B
TE4YEeHHE 5 CYTOK B Mpejenax, yKa3aHHbIX B Tabmuie 3.14.
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Taomuna 3.14

JlommyctuMas nieperpyska KaOenbHbIX JIMHUKN HanpspkenueM 10 10 kB ¢ Oy-
Ma)KHOM IPONIMTAHHOM U30JISIHUEN

JlormmycTtumast neperpy3ka o OTHOLLIEHUIO K HOMU-
HAJIBHOM ITPH JUIMTEIILHOCTH MaKCHUMyMa

Koadbdunu- —

€HT TIpe/iBa- HODMANBHELA DEIKIM MocJieaBapuiHbIN pe-
PHUTEIBHOMN Bun npoxnanu P P KAM
3arpy3Ku B TEUEHUE, U
1 2 3 1 3 6

B 3emne 1,35 1,30 1,15 1,50 1,35 1,25
0,6 B Bo3gyxe 1,25 1,15 1,10 1,35 1,25 1,25
B tpy06ax (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 Bo3nyxe 1,15 1,10 1,05 1,30 1,25 1,25
B tpy6ax (B 3emie) 1,10 1,05 1,00 1,20 1,15 1,10

3.5. llonpaBo4Hbie KOIPPUIHEHTHI HA TEeMIIEPATYPy

OKPY:KAKLIEH cpeabl

[Ipu onpenenennn IIUTENBHBIX TOKOB JJisi KaOeJeH, MpOBOJOB U IIHUH,
MIPOJIOKEHHBIX B CpeJie, TEMIIEpAaTypa KOTOPOW OTJIMYAETCSI OT MPUBEICHHOM
B paznenax 3.1-3.3, npuMeHsIOT NonpaBoOYHbIe KOIPHUIIMEHTHI, YKa3aHHbIE
B Ta0ymie 3.15.

Tabmuua 3.15

[TonpaBouHbIe KO3()PHUIIMEHTHI HAa JOMYCTHUMbIE TOKOBBIE HATPY3KH JJIS Ka-
Oesnell, HEM30JIMPOBAHHBIX M U30JMPOBAHHBIX TPOBOJOB U IIMH B 3aBUCUMO-
CTH OT TEMIIEpATypPbl 36MJIM U BO3/1yXa

VYcnos- | Hopmupo-
Has TEM- BaHHAaY HOHpaBO"IHI)IC KO:')(I)(bI/IHI/IeHTBI Ha TOKH HpI/I pvaCTHOﬁ TeMr[epaType CpeI[BI, OC
neparypa | Temrepa-
P f’é}’l’ Typ’ié‘( Mhlo=s| o | s | 10 ] 15 ] 20| 25 | 30 | 35 | 40 | 45 | 50
15 80 104 | 111 | 1,08 | 1.04 | 1 | 0.96 | 092 | 0.88 | 0.83 | 078 | 0.73 | 0.68
25 80 124 12 | 107 | 113 | 1,09 | 1.04| 1 |085] 09 | 085 | 0.8 | 0.74
25 70 129|124 | 12 | 15| 101 ] 1.05| 1 | 094|088 081|074 | 067
15 65 118 | 114 | 1.1 | 1.05] 1 | 095|089 084077071063 055
25 65 132 | 127 (122 107 [ 112|106 | 1 | 094|087 079|071 | 0,61
15 60 120 | 115 | 1,12 | 1.06 | 1 | 0094|088 | 082075067 | 057 | 047
25 60 136 | 131|125 12 | 1,13 ] 1.07] 1 | 093|085 0.76 | 0.66 | 0.54
15 55 122|117 | 112|107 1 | 093] 086|079 | 0.71 | 0.61 | 0.50 | 0.36
25 55 141 | 135129 123 | 115|108 | 1 |091| 082|071 058|041
15 50 125 12 [ 104107 ] 1 |093| 084|076 066|054 |037| —
25 50 148 | 141 [ 134|126 | 118 |1.09| 1 |089]0.78 | 063 | 045 | —
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3.6. JxoHOMHYECKAA INIOTHOCTH TOKA

DKOHOMMYECKas IUIOTHOCTh TOKa J,, periiaMeHTHupoBaHa [7] Ha OCHOBE

TCXHUKO-OKOHOMHNYCCKUX pPacucToOB

C

y4ETOM

CTOUMOCTH

OTEPh

QJICKTPOSHCPIuU, KallUTAJIbHBIX BJIIO>KCHUN B CTPOUTCIIbHYIO 4aCTb HHHHﬁ,
O9KOHOMMH IIBCTHBIX MCTAJIJIOB. HOpMI/IpOBaHHOG 3HAa4YCHUC J3K JJIA 3aaHHBIX

YCJIOBHM NpUBEEHO B Tabiuue 3.16.

Tabmuma 3.16

DKOHOMHYECKas MIOTHOCTh TOKA

2
DKOHOMHUYECKAS INIOTHOCThL TOKa, A/MM”,
IMpU YUCJIC YaCOB UCIIOJIB30BaAHUA MAKCH-

[IpoBogHMKH MyMa HarpyskH, 4/Toj
1000-3000 | 3000-5000 | 6omee 5000
HewuzonupoBaHHble TPOBO/IA U IIHUHBI:
MEIHEIC 2,5 , 1,8
AJTIOMUHHUEBEIC 1,3 1,1 1,0
Kabenu ¢ OymaxHO# 1 IpOBOJIa C PE3MHOBON
Y TIOJTUBUHWIXJIOPHUIHOM U30JISAIUEH ¢ Kula-
MH:
MEIHBIMH 3,0 2,5 2,0
AIIFOMUHUECBBIMU 1,6 1,4 1,2
KaGenu ¢ pe3snHOBO# U MI1aCTMAcCOBOM H30-
JISIIIAEH C KUJIaMU:
MEIHBIMH 3,5 3,1 2,7
AJTIOMUHHACBBIMU 1,9 1,7 1,6
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4. 3JIEKTPOOBOPYJIOBAHUE IIEXOBBIX
JTEKTPUUECKUX CETEHA

4.1. KoMIuieKTHbIE TPAaHC(OPMATOPHBbIE NMOACTAHIMHA
HanpsxenueMm 6/10 kB

Kommnektusie Tpanchopmaropusie noactaniuu (KTII) npumenstorcs
JUIsl TIpUeMa, pachpenefieHus U MpeoOpa3oBaHMs DIIEKTPUUYECKONW HHEPTUu
TpexdazHoro Toka yactoroit 50 I'm.

[To yucny tpanchopmatopoB KTII moryr ObITH OIHO-, ABYX- U
TpexXTpaHc(hOpPMATOPHBIMH, a TIO POJIY YCTAHOBKHU:

— BHYTPEHHEW YCTAaHOBKM C MACJISHBIMU, CYXMMH WM 3allOJIHEHHBIMU
HEroprouei KUAKOCThIO TpaHCHOpMATOPaMHU;

— HaApYKHOU YCTAHOBKH (TOJIBKO C MACIsIHBIMH TpaHC(PpOpMaTOpaMM);

— CMEIIAHHOW YCTAHOBKM C  PAcCIIOJIOKEHHEM  PACHPEACIUTEIBHOTO
ycTpoiictBa (PY) BbIciero HampsbkeHHs M TpaHcpopmaTopa CHapyXH, a
PV Hu3mero HanpspKeHUs: BHYTPU MOMEILICHMUS.

Jns nexoBbIX TpaHChOPMATOPHBIX MOACTaHIMK ucnonb3ytoTess KTII
BHYTPEHHE U HApy>KHOW yCTaHOBKM MomHOocThio 160...2500 kBA.
KommiektHbie TpaHchOpMaTOpHBIC MOACTAHIIUA TON TPYIIIBI COCTOST W3
mkadoB BBosa Ha HanpsikeHue 6/10 kB u pactipeaenuTenbHOTO yCTPOUCTBA
Hanpsbkenuem 1o 1000 B. B Hux mnpumeHsitorcs TpaHchOpMaTOpbl
CIEIUAJILHOTO UCIIOTHEHUSI ¢ OOKOBBIMU BBIBOJAMU.

Ha puc. 4.1 npencraBieHa KOMIUIEKTHash JBYyXTpaHchopmaTopHas
nojctaniuss MoirHOCThI0 630...1000 kBA myisi BHyTpeHHEH YCTaHOBKU C
OJTHOPSIAHBIM pacmoioKEeHUEM 000opynoBaHUsI. ABTOMAaTHYECKHUE
BBIKJTIOUYATEIIH BBIJIBUKHOTO UCTIOJIHEHUS CIIy>KaT 3aIIUTHO-
KOMMYTAalMOHHOM anmaparypod. Kaxzaplii aBTOMAr 3aKpbIT JBEPBIO,
YIPABICHUE MPOU3BOAUTCS PYKOSITKAMHU U KIIKOUYAMU, PACTION0KEHHBIMUA Ha
nBepsx mkadoB, a JJs JAUCTAHIIMOHHOTO YMIPaBICHHUS KOHIIBI MPOBOJIOB
MOJBE/ICHBI K PEUKE C 3a)KUMaMHU.

TexHudeckue JaHHbIC TTOACTAHIIUM BHYTPEHHEH YCTaHOBKHU MPUBEICHBI
B Tabmuiie 4.1, a HapyXKHOM yCTaHOBKH — B Tabmuiie 4.2.
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Tabmuma 4.1

Texunueckue xapakrepuctuku KTII nanpspkennem 6/10 kB o6mero nazna-
YeHUS U1 BHYTPEHHEH YCTAaHOBKHU

MorHoCTb Komrutekryromiee o6opynoBanue
Tun tpancdop-
Tun TpaHnchopma-
Topa, KB-A MaTopa HIxader BH xader HH
KTII 250/6 n 10/0,4 250 TM®-250/10 — —
2KTII 250/6 u10/0,4 2x250 TM®-250/10 — —
KTII 400/6 n 10/0,4 400 TM®-400/10 BB-1 KPH-5
2KTII 400/6 u 10/0,4 2x400 TM®-400/10 BB-1 KPH-5
KTIT 630/6 u 10/0,4 630 TM®-630/10 BB-4 KPH-6
2KTII 630/6 u 10/0,4 2x630 TM®-630/10 BB-4 KPH-6
KTIIM 630/6 u 10/0,4 630 TM®-630/10 BB-4 KPH-6
2KT1_{1(\)/§0620/6 . 2x630 TM®-630/10 BB-4 KPH-9
KTIT 630 630 T™M3-630/10 BB-2 KH-2
2KTII 630 2x630 TC3-630/10 BB-2, BB-3 |KH-2, KH-3, KH-4
KTIT 1000 1000 T™M3-1000/10 | BB-2, BB-3 |KH-2, KH-3, KH-4
KH-5, KH-6, KH-
2KTII 1000 2x1000 TC3-1000/10 | BB-2, BB-3 17, KH-20
KTIIM 1000 1000 TC3-1000/10 IBB-3 LIHB- 1M, [IHJI- 1M
2KTIIM 1000 2x1000 TC3-1000/10 1IBB-3 IIHB- 1M, [IHJI- 1M
KTIIM 1600 1600 TC3-1600/10 HIBB-3 HIHC-1M
2KTIIM 1600 2x1600 TC3-1600/10 IBB-3 [IHB-2M, IITHC-2M
KTITY 630 630 T™M3-630/10 BB-2 [IH-2M, [IIH-4M
2KTITY 630 2x630 TH3-630/10 IIBB -3 [IH-5; I1H-8
KTITY 1000 1000 TM3-1000/10 [1IBB-3 HIH-10
2KTITY 1000 2x1000 TH3-1000/10 HIBB-3 [IH-10
KTITY 1600 1600 TM3-1600/10 [IBB-3 HI1H-9
2KTITY 1600 2x1600 TH3-1600/10 [1IBB-3 [IH-9
TM3, TH3- | IIBB-5 ¢ Bei- | IIHB-1M, I1IHB-
KTIIM 1000 1000 1000/10 KIIFoYaTesneM M
TM3, TH3- | HIBB-5 ¢ Ber- | LIIHJI-1M, LIHJI-
2KTIIM 1000-6/0,4 2x1000 1000/10 ClOATEIeM M
TM3, TH3- BH-11 wmun | IHHC-1M, IIHC-
2KTIIM 1000-6/0,69 2x1000 1000/10 ryxoi M
TM3, TH3- BH-11 wmm | HIHB-2M, IIIHB-
KTIIM 1600/10 1600 1600/10 - M
TM3, TH3- BH-11 wmm | IHJI-2M, IITHC-
2KTIIM 1600/10 2x1600 1600/10 — M
KTIIM 2500-10/0,4 2500 TH3-2500/10 1IBB-3 [IHJI-2K, [IHJI-3K
2KTIIM 2500-10/0,69 2x2500 TH3-2500/10 11IBB-3 LIHC-3K, IIHB-2K

Ipumeuanuu: 1. BlIok BEICOKOBOJIBTHOTO BBOJA BBIMOJHsETCSA TpexX TUIOB: BB-1 — ¢ rimyxum npucoeau-
HeHueM kabensi; BB-2 — ¢ npucoenuaennem kabens uepe3 pasbenuHuTenb; BB-3 — ¢ npucoenuneHnem ka-
0est yepes pa3beAMHUTENb U IpepoxpaHuTels. 2. bykssl M u Y B 0603Hauennn tunoB KTII coorBercTBeH-
HO 0003HavaroT: MOANGHUINPOBaHHAS U YHU(UINPOBAHHAS.

Ba)XHble NYHKTbl AOKYMEHTa MO)XHO HalATu no CCbIAKEI
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Tabmuna 4.2

Texunueckune xapakTepUCTUKA KOMIUIEKTHBIX TPAHC(POPMATOPHBIX MOJICTAH-
i HapykHO# yctanoBku Tuna KTITH-72M nanpsixenuem 6/10 kB

IToxa3arens KTIIH-72M-160 KTIIH-72M-250 KTIIH-72M-400
MouiHoCTh TpaHc-
dopmatopa, KB-A 160 250 400
Pa3bnenuuurenn BP3-10-400 BP3-10-400 BP3-10-400
[IpuBon I1P-10 I1P-10 I1P-10
BBox KabenpHb1it KabenpHb1it KabenpHb1it

Ipumeyanue: KTTIH nocrasinsitoTcst 0e3 CHIOBBIX TpaHC(HOPMATOPOB.

4.2. KoMIuleKTHbIE pacnpeaeauTebHbIe YCTPOicTBa
Hanpsi:kenuem a0 1000 B

KomrnekTHbIe pacnipenenuTenbHble yeTpoicTBa HanpsikenrueM a0 1000
B npennaznaueHbl Uil TpUeMa W paclpesielieHUs DJIEKTPOIHEPIuH,
YOPaBICHUS M 3alIUThl 3JIEKTPOYCTAHOBOK OT IMEPErpy30K U KOPOTKUX
3aMmblkaHuil. OHM COCTOSIT U3 MOJTHOCTHIO WJIM YACTUYHO 3aKPBITHIX MIKapOB
Wi OJIOKOB CO BCTPOCHHBIMH B HHUX KOMMYTAIlMOHHBIMH M 3allUTHBIMHU
anmaparamu, yCTPOHWCTBaMHM aBTOMATHKH, W3MEPUTEIbHBIMU MpUOOpaMu U
BCIIOMOTATEIbHBIMH YCTPONCTBAMM.

Jnst  pacnpedeneHus: BJEKTPOSHEPTMU B I€XaX MNPOMBIIUIEHHBIX
NPEANPUATANA TPUMEHSIOTCS CHUJIOBBIE pacClpeAeuTeNbHble IKadbl U
MYHKTBHI.

Hlxagvr cunosvie pacnpeoerumenvuvie [IIP1] tnpuMeHstoTcs IS
npueMa U pachpeesieHUs SJIEKTPOIHEPTUU B MPOMBIIUICHHBIX YCTaHOBKAX
Ha HOMHHAJIBHBIN TOK 10 400 A. B 3aBucHMOCTH OT TuIa mkada Ha BXOJE
yCTaHaBJIMBaETCsl pyOUIIbHUK, JIBa pyOUJIbHUKA IPU MUTAHUM 1IKada OT ABYX
HWCTOYHUKOB WU pyOWIBHUK ¢ mpenoxpanuteneMm. lllkader umeror 5...8
OTXOSILIMX TPYIII, YKOMIUIEKTOBAHHBIX Mpeaoxpanurtensmu cepuu [TH2 wnm
HITH2 na sHomunansHbie TokH 60, 100 u 250 A. B Tabaune 4.3 npuBeacHBI
napameTpbl HEKOTOPBIX TUIIOB pachpenenuTenbHbIxX mkados P11,
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Tabmuma 4.3

[xadwr pactipenenurensubie cepuun LIP11

Anmnapatsl BBOJA Yucno TpexdazHbIX TpyIn U
HOMUHAJbHBIE TOKH, A, Tpe-
Tun mxkada Tun u HOMMHAIIBHBIE TOKH, A .
JOXPAHUTENEN OTXOIAIINX
pyOUIBHUK MIPEAOXPAHUTEIb JUHUN
[IP11-73701 5%60
1IP11-73702 P16-353 — 5x100
11P11-73703 250 A 2x60 + 3x100
[IP11-73504 8x60
P11-73505 8x100
[IP11-73506 P16-373 8x250
P11-73707 400 A — 3x100 + 2x250
P11-73708 5%x250
[IP11-73509 4x60 + 4x100
[IP11-73510 2x60 + 4x100 + 2x250
[IP11-73511 6x100 + 2x250
[IP11-73512 8x60
[IP11-73513 P16-373 8x100
IIP11-73514 400 A 400 8x250
IIP11-73515 4x60 + 4x100
IIP11-73516 2x60 + 4x100 + 2x250
[IP11-73517 6x100 + 2x250

Ipumeyanus: 1. 1llkadp! BBITYCKAIOTCS 1O CTENEHH 3alUTHl 000JIOYKH MKada B JBYX HCIIOJHEHUIX
IP22 n IP54 (cTpykTypa 0003HaUeHHs NpUBElICHa Ha pHC. 4.2), 4TO OTpaxkaeTcs B 0003HaUCHMH IIKada BBe-
JICHHEM JOMOJHHUTENBFHO K Mapke mkaga ob6o3zHaueHus 22VY3 wm 54VY2, manpumep, [IP11-73701-22Y3 u
IP11-73701-54Y2.

2. JImMTenpHO AOMYyCTHMAs Harpy3Ka MmKada co CTeNeHbko 3amuTel 00omouku [P22 paBHa HOMHHAIBHO-
MY TOKY BBOJHOTO ammnapaTta, a mkados co cTeneHbo 3amuTsl [P54 — 80% 3T0i Benu4uHbI.

I P 5 4

International 3amura OT MPOHUKHOBEHUS BOJIBI:
1 — OT BepTUKAaJIBHBIX Kalleb;

Protection | 2 — OT KareJb Ipy HaKJIoHe 10 15°;
3 — ot nmoxas (yron HakioHa 60°);

3ammTa OT CONMPUKOCHOBE- 4 — ot OpBI3T B IFOOOM HAIPABJICHUY;

HUS M TIONAfaHus IOCTO- 5 — OT BOASHBIX CTPYH B ITOOOM

POHHUX TBEPJBIX TEN: HaIpaBICHUH,

1 — pazmepom Ooiee S0MMm; 6 — OT BOJIH BOJIBL;

2 — pa3mepom Gosee 12Mm; 7 — TIpY TIOTPY>KEHUH B BOILY,

3 — pasmepoM Oojiee 2,5MM; 8 — pu IIUTETHFHOM HOTPY>KEHUU

4 — pazmepom oree 1,0Mm; B BOZY;

5 — 3ammrTa OT IbLIH; X — OTCYTCTBYET.

6 — IBUICHETIPOHUIIAEMOCTD;

X — OTCYTCTBYET.

Puc. 4.2. CtpykTypa yCIOBHOTO 0003HAUCHHSI CTETICHHU 3aIUThI
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Ilynkmol  pacnpedenumenvhvie cepuu [IP1] mnpeaHa3HA4YeHbl IS
pacrnpeneneHds AJIEKTPO3HEpruu HampsbkeHueM 10 660 B mepemenHoro u
220 B mocTossHHOTO TOKa ¥ J1J1s1 O0ECTIeUeHHS 3aIUThI JIMHUN TIPH Teperpy3Kax
U KOPOTKMX 3aMbIKaHUAX. [IyHKTBI YKOMIUIEKTOBAHBI aBTOMAaTUYECKUMU
BeIKIOyaremsiMu - cepurn - AE20 B OIHONOJIOCHOM M TPEXIOJIIOCHOM
WCIIOJIHEHUSIX ¢ HOMUHAJIBHBIM TOKOM 63 1 100 A. B 3aBHCUMOCTH OT CXE€MBI B
mkadax ycraHaBnuBaercss OT 3 g0 30 JMHEMHBIX — OJHOTOIIOCHBIX
aBTOMATUYECKUX BBIKIIOUaTenet u or 1 go 12 — tpexmomtocHbix. Ha BBOgax
IIyHKTOB NPEIyCMATPUBAETCSl ABTOMAaTHUYECKUW BbIKIItOUarensb cepun A3700

Ba)XHble NYHKTbl AOKYMEHTa MO)XHO HalATu no CCbIAKEI

wm AE20 nwa Tokm 100-630 A. Ilapamerppl HEKOTOPBIX THUIIOB
pacnpenenurenbHbIx myHKTOB [1P11 npuBenens! B Tabnuiie 4.4.
Tadmnuna 4.4
[TynkTsl pacnpenenutenbubie cepuu [1P11
TunoucnoiHeHUE IMyHKTA HoMHHATE- Kon-o jn-
. Tur BBOOHOTO | HEMHBIX TPEX-
HBIH TOK
Hagechoe | HanmonbHoe | YTOIICHHOE | pypkra, A BBIKIIIOHATE/IA | MOIOCHBIX
BBIKJTIOYATEICH
Ilynkmeot ¢ aunetinvivmu asmomamamu AE2030
ITP11-3011 — — 90 — 4
IMP11-3012 — — 90 AE2056 4
I1P11-3017 — — 144 — 6
IMP11-3018 — — 144 A3710 6
ITP11-3025 — — 225 — 8
IMP11-3026 — — 225 A3720 8
ITP11-3035 — — 225 — 10
IMP11-3036 — — 225 A3720 10
Ilynkmui ¢ aunetnvivu govikoyamensimu AE2040
T1P11-3047 — TP11-1047 90 — 2
ITP11-3048 — ITP11-1048 90 AE2056 2
IMP11-3053 — — 225 — 4
ITP11-3054 — — 225 A3720 4
ITP11-3059 — [MP11-1059 225 — 6
ITP11-3060 — ITP11-1060 225 A3720 6
ITP11-3067 — [1P11-1067 225 — 8
ITP11-3068 — ITP11-1068 225 A3720 8
[1P11-3077 | IIP11-7077 | IIP11-1077 225 — 10
IMP11-3078 | TIP11-7078 | IIP11-1078 225 A3720 10
ITP11-3089 — ITP11-1089 360 — 6
ITP11-3090 — ITP11-1090 360 A3730 6
IMP11-3097 — IMP11-1097 360 — 8
ITP11-3098 — ITP11-1097 360 A3730 8
[MP11-3107 | IIP11-7107 | TIIP11-1107 360 — 10
ITP11-3108 | TIP11-7108 | ITP11-1108 360 A3730 10
78
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Oxonuanue Ta0oauns! 4.4

TunouncnosHeHue MyHKTa HoMUHATE- Kos-o mi-
o Tur BBOAHOTO | HEMHBIX TPEX-
HBII TOK
Hagechoe | HamombHoe | YTomieHHOE | pypkra, A BBIKJIFOHATCIS | MOJIFOCHBIX
’ BEIKJIIOUATEIIEH
Ilynkmui ¢ aunetnvivu govikouyamensimu AE2050
[1P11-3117 — — 225 — 4
[1P11-3118 — — 225 A3720 4
I[1P11-3119 [1P11-7119 — 360 — 6
[MP11-3120 | IIP11-7120 — 360 A3730 6
[1P11-3121 [1P11-7121 — 567 — 8
A3730 unu
I[1P11-3122 [1P11-7122 — 567 A3740 8
— I[1P11-7123 — 567 — 12
A3730 umn
— [1P11-7124 — 567 A3740 12

Ipumeuanus: 1. IlyHKTBI MOTYT OBITH BBIIIOJIHEHBI 0 cTeneHn 3amuTsl [P-21 u IP-54 (54 ucnonnenue)
1 TI0 KIIMMAaTHYECKOMY HCIIOTHEHHUIO U KaTteropuu pasmemmenus Y3, V1, T3, T1, XJ12, XJI3, XJI4.
2. JlaHHBIE TyHKTOB C OHOTOIFOCHBIME BBIKITIOYATEISIMI 1 KOMOMHAIMEH OTHO- ¥ TPEXIIONIOCHBIX CM. B [9].

Ilynkmer  pacnpedenumenvrvie  cepuu  [IP24  yKOMIUIEKTOBAHbI
aBTOMAaTHYECKMMH BhIKITIoUaTessiMu cepuu A3700. B 3aBHCUMOCTH OT CXEMBI
B WKadax ycraHaBiupaercss 4, 6, 8§ wnam 12 nuHeliHbIX aBTOMarToB. B
Tabnuie 4.5 mpuBeneHb MapaMeTpbl M KOMIUIEKTAlUA HEKOTOPHIX THIIOB
pacnpeaenuTenbHbIX MyHKTOB 11P24.

Pacnpeoenumenvuvie nynkmor cepuu 1IP85 u IIP87 BblllycKaloTCs Ha
HOMUHaJIbHbIE TOKA OT 160 mo 630 A. KomMIiekTyroTCsi aBTOMAaTHYECKUMHU
BBIKIIOUaTensiMu  cepun BA5S0 w mpenHasHaueHbl I paclpelesCHUs
AIEKTPOIHEPTHUH U 3aILUTHI AIEKTPOYCTAHOBOK MU Meperpy3kax u tokax K3,
JUISl HEYACTBhIX OINEPATHUBHBIX BKJIIOUECHUN M OTKIIOUYEHUH SJIEKTPUYECKUX
LEIEeN U IyCKa aCHHXPOHHBIX JIBUTATEIICH.

ITyHKTBI UMEIOT UCIOJIHEHHUS IO HOMUHAJIbHOMY TOKY — 160, 250, 400 u
630 A, nio crenenu 3amuthl 000104Kku — [P21 u [P54, no cnoco0y ycTaHOBKH
— HamojbHOE, HaBecHoe U yromieHHoe. Ilynkrsl cepun IIP85
MpeIHa3HAuYeHbl JUIsl OJKCIUTyaTalldd B CETAX HampsbkeHuem g0 660 B
MepeMeHHoro toka, a cepuu [IP87 — B cersax HampspkeHuem no 220 B
NOCTOAHHOIO TOKa. [IyHKTBI MOryT MMETh Ha BBOJIE aBTOMAaTHYECKHUE
BbIKIrouaTenun cepun BAS1, BAS5 u BAS56. B kayecTBe JHMHEHHBIX
BBIKJIIOYATENEeH B MyHKTaX YCTAHABIMBAIOTCS aBTOMAaTUYECKHE BBIKIIIOUATEIN
onHonoyocHbie BAS1-29 u tpexnontocubie BAS1-31 u BA51-35. lupokwuii
JMana3oH  HOMHUHAJbHBIX  TOKOB  pacLENUTeNed  aBTOMAaTUYECKHX
BBIKJIFOUATENEN MO3BOJISET OCYIIECTBUTH 3AIIUTY AJIEKTPUUYECKUX LENEH U
YCTaHOBOK Pa3JIMY€HHOTO Ha3HAYEHUSI.
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08

[TyHkThl pacnpenenutenbubie cepuu [1P24 TpexnoatocHOro NCIOTHEHUS

Tabmuna 4.5

PacnpenenutenbHbIi MyHKT

BcerpanBaemslil BRIKIIIOYATENb

HagecHoe ucnos- . JluHelHbIH (KOTMYECTBO BBHIKITFOUATEICH
HanonbeHoe ucnonnenue BBoanoii
HEHUE THIIOB)
Criocob MOHTa)ka BHEITHUX POBOJHUKOB IIpenenst = x = % %
Homyctumslit peryiauposa- oD & &
> 2 > > >
Ceepxy u cHH3Y IpoBoJamMu U kabensimu | CHU3Y KaOemsMu ¢ TOK, A Tuir Komaecrso | A% HOMH- S 2 9 o S .
o o . \O O N O
C PE3MHOBOH M € I1ACTMACCOBOH H30- 6yMa>1<Hoan30n;1— HaJIbHOTO oo == =
nsuuen uuen TOKa pactie- 2 g 2 2 2
nuTens, A
I1P24-3101(3401) | 11P24-5101(5401) | T1P24-7101(7401) 630(700) — — — 2 2 —
[1P24-3102(3402) | 11P24-5102(5402) | T1P24-7102(7402) 630(700) — — — — 4 —
I1P24-3103(3403) | 11P24-5103(5403) | 11P24-7103(7403) 630(700) — — — 2 4 —
[1P24-3104(3404) | 11P24-5104(5404) | T1P24-7104(7404) 630(700) — — — — 2 4
[1P24-3105(3405) | 11P24-5105(5405) | T1P24-7105(7405) 630(700) — — — — 6 —
[1P24-3206(3506) | 11P24-5206(5506) | T1P24-7206(7506) 630(700) — — — 2 2 4
11P24-3207(3507) | 11P24-5207(5507) | T1P24-7207(7507) 630(700) — — — — 4 4
11P24-3208(3508) | 11P24-5208(5508) | T1P24-7208(7508) 630(700) — — — — 6 2
11P24-3309(3609) | 11P24-5209(5509) | T1P24-7209(7509) 630(700) — — — — — 12
11P24-3310(3610) | 11P24-5210(5510) | T1P24-7210(7510) 630(700) — — — — 2 10
I1P24-3311(3611) | 11P24-5211(5511) | T1P24-7211(7511) 630(700) — — — — 4 8
11P24-3312(3512) | 11P24-5212(5512) | 11P24-7212(7512) 550(600) A3744C | 400-630 2 2 —
11P24-3213 11P24-5213 11P24-7213 420 A3734C 1 250-400 — 2 2
[1P24-3214(3514) | 11P24-5214(5514) | 11P24-7214(7514) 550(600) A3744C | 400-630 — 4 —
[1P24-3215(3515) | 11P24-5215(5515) | T1P24-7215(7515) 550(600) A3744C | 400-630 2 2 2
I1P24-3216(3319) | 11P24-5216(5219) | 11P24-7216(7219) 420 A3734C | 250-400 — — 6(8)
11P24-3217(3517) | 1IP24-5217(5517) | 11P24-7217(7517) 550(600) A3744C | 400-630 — 2 4
I1P24-3218(3518) | 11P24-5218(5518) | T1P24-7218(7518) 550(600) A3744C | 400-630 — 6 —
11P24-3320(3620) | 11P24-5220(5520) | T1P24-7220(7520) 550(600) A3744C 1 400-630 — — 8
11P24-3321(3621) | 11P24-5221(5521) | T1P24-7221(7521) 550(600) A3744C 1 400-630 — 2 6
11P24-3322(3622) | 11P24-5222(5522) | 11P24-7222(7522) 550(600) A3744C 1 400-630 — 4 4
[1P24-3223(3523) | 11P24-5223(5523) | 11P24-7223(7523) 550(600) A3748H | — 2 2 —
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Oxonuanue Tadaunsl 4.5

PacnipenenuTenbHblil IyHKT

BcerpauBaeMblii BEIKIIOYATEND

Hagecnoe ucnosn- . JIuneitHbIN (KOJTMYIECTBO BBIKITFOYATEICH
HanonpHoe ucnonnenue Bronnoit
HEHUE THIIOB)
Cnoco0 MOHTaKa BHELIHUX IIPOBOIHMKOB Ipenenst N o _— %
JloTy CTUMBIi peryaupoBa- 0O 0 b
2 > >
Caepxy u CHH3Y IpoBoJgaMHu U kabemsimu | CHU3Y KaOensiMu ¢ TOK, A HUSL HOMH- CRS CRC! S
" M - Tun KomanuectBo S N 3 & g *
C PE3UHOBOM MIIM C TUIACTMACCOBOM M30- | OyMa)KHOM U301~ HaJIbHOTO Qg = = =
JAuuen uuen TOKa paclie- 2 g g 5 g
nurens, A
[1P24-3224(3524) | 11P24-5224(5524) | 11P24-7224(7524) 480(520) | A3738H 1 — — 2 2
[1P24-3225(3525) | 11P24-5225(5525) | 11P24-7225(7525) 550(600) | A3748H 1 — — 4 —
[1P24-3226(3526) | 11P24-5226(5526) | 11P24-7226(7526) 550(600) | A3748H 1 — 2 2 2
[1P24-3227(3527) | 11P24-5227(5527) | 11P24-7227(7527) 480(520) | A3738H 1 — — — 6
[1P24-3228(3528) | [1P24-5228(5528) | I1P24-7228(7528) 550(600) | A3748H 1 — — 2 4
11P24-3229(3529) | 11P24-5229(5529) | 11P24-7229(7529) 550(600) | A3748H 1 — — 6 —
11P24-3330(3630) | 11P24-5230(5530) | IT1P24-7230(7530) 480(520) | A3738H 1 — — — 8
11P24-3331(3631) | 11P24-5231(5531) | I1P24-7231(7531) 550(600) | A3748H 1 — — — 8
11P24-3332(3632) | 11P24-5232(5532) | 11P24-7232(7532) 550(600) | A3748H 1 — — 2 6
11P24-3333(3633) | 11P24-5233(5533) | I1P24-7233(7533) 550(600) | A3748H 1 — — 4 4

Hpmeanuﬂ: 1. B ckoOkax YKa3aHbl MYHKTHBI C APYTUMHA OOITYCTUMBIMH TOKaMU IpU TOM K€ KOMIUICKTHOCTH.

2. [TyHKTHI BBITYCKAIOTCS 110 CTEIICHH 3alUTHI B IBYX HcrmoilHeHusX — [P21 u IP54, daro orpaxkaeTcs B 0003HaUYCHUH ITYHKTA BBEJICHUECM JIOTIOJHUTEIBHO K MapKe

nyHkTa obo3HaueHuit 21Y3 wnu 54Y3, nanpumep [1P24-3101-21Y3 n [1P24-3101-54V3.

3. * HOMHMHANBHBIA TOK TEPMOOWMETAIUIMYECKUX paclenuTenei BeikmrouaTeneii TumoB: A3726DY3—(160-250)A, A37220Y3-160A; ** — 1o xe, IS THIIOB
A3716DY3—(16-160)A, A3712DY3-160A; *** — 10 xe, mis TunoB A3716DY3—(16-80)A.
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CrpykTypa YCJIOBHOTO OO0O3HAYeHHUS pAaClpeleIUTENbHbIX ITyHKTOB
npuBeicHa Ha puc. 4.3, a mapamMeTpsl M KOMIUIEKTaus — B Ta0nuiax 4.6 u 4.7.

o) [o] 20 3] 4] [8] Le
IIynkr pacnpe- Osa widpa
ACTHTCIRHBIT Kareropus pasme-
CHUS
JlBe tmdpor i
Howmep pa3pabotku OpHa win aBe OYKBBI
cepuun Knumaruueckoe ucnosHeHne
Onna wdpa CreneHb 3auThl 000J0UYKH

Bun ycranoBku nmyHKTa:

3 — HaBECHOE; BBOJI CBEPXY U
CHU3Y MIPOBOJIHUKAMU, KaOeIsIMU
B PE3MHOBOM WJIU MJIACTMACCOBOM
U30JISIIIUH; CHU3Y — KaOeIIsIMH B
OyMaXKHOH H30MAIMH

4 — HamoJIbHOE; BBOJI MPOBOJA U
KabeJst CBepXy

5 — HaBeCcHOE, BBOJI CBEPXY U
CHHU3Y IPOBOIaMH, KaOEIsIMU B
PE3UHOBOM WJIM IJIACTMAacCOBOM
M30JISIIHN; CHU3Y — KaOellsiMu B
OyMaXKHOU H30JIAIIAN

Tpu 1udpsr

Howmep cxemsl

[To HOMEpPY CXEMBI MOJKHO OTIPEACIIUTH TabapuT
(Zom»> A), KOJI-BO M THII BBIKIIIOUATENEH, APyTHE
JTaHHBIE

"7 — HaImoJbHOE; BBOJI CBEPXY WJIM CHU3Y MPOBOJIAMH, Ka-
OesiIMU B PE3WHOBOM WJTH IIACTMACCOBOM M30JISIIHH;
CHHU3Y — KaOeIsIMHU B OyMaKHOW M30JISITHN

8 — HanoJILHOE; BBOJI TIPOBOJIAMH MJIH KaOeJieM B PEe3UHO-
BOU WJIY IJIACTMACCOBOM M3OJISAIIUU

9 — HamoasHOE; BBOJ KabeneM ceuenriem 1000 MM’

Hanpumep
(o] [ss{— | {3 ] jorig] [ [21][-]}y 3]
ITynkT pacnpe-
JIEJIATENbHBII Kareropus pazmerienus
3 — 11 3aKPBITHIX
Howmep pazpabotku cepun TOMEIICHU I
85 — mepeMeHHBII TOK
87 — MOCTOSTHHBIA TOK KinmaTndeckoe ucnoaHeHne
V — nnst yMepeHHOTO KiIruMara
3 — HaBECHOE HCIOJHEHHUE;

BBOJI CBEPXY U CHU3Y MPOBOJIAMH,
KabeJIIMU B PE3MHOBOM WJIM TLTACT-
MacCOBOM H30JIAIVH; CHU3Y — Kabe-
JISIMH B OyMaXHOH HU30JIAIMH

012 — HOMED CXEMBI

IP21 — crenens 3amumThI (cM. puc. 4.2)

2 —3ammra OT MPOHUKHOBEHUS BHYTPH MANBIEB WIH MPE-
METOB UTMHHOH 110 80 MM ¥ OT IPOHUKHOBEHUS TBEPIBIX
TeN pazMepom Oosiee 12 MM

1 — 3a1UTa OT BEPTHKAIBHBIX Kallellb BOJIbI

Puc. 4.3. CtpykTypa yCIOBHOT0 0003HaUCHHUS paACIPESTUTEIFHOTO ITyHKTa CepUH
ITP85 u I1P87
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Tabmnuma 4.6

Texuuueckue nannplie [1P85 ¢ TpexmonoCHbIMU JTMHEUHBIMU BBIKJIIOYATEISIMU

Howmep cxe-
MBI

Li, A

Pabouwii I, A, mpu ucmodn-

HCHHUU

KonnuecTBo TpeXmoatoCHbIX
JIMHENHBIX BBIKIIOYATEIEN

IP21V3

P54 YXJ12,
T2

BAS51-31

BAS51-35

153
154
155
156
157

090
091
092
093
094
095
096
097
098

115
116
117
118
119
120
121
122
123

140
141
142
143
144
145
146
147
148

630

630

630

630

504

C gviknoyamenem

504

C gviknoyamenem

504

C swixnroyamenem

504

C 3axcumamu Ha 6600e

473

473

473

473

®© o B |

BA51-39 na esooe

oAb | TS0

BA55-39 na esooe

oAb | TS0

BA56-39 na esooe

oAbV | TSwo

[NCTN \S RN \S I O I\

ITlpumeuanue: TIP 85 no cxemam 153...155 umeroT Toapko HaBecHoe ucnonaenue (IP21 u IP54), Bce oc-
TaJbHbIC — HaBECHOE U HamnoJyibHOe ucnonnenue (IP21 u [P54).

&3
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Tabmuna 4.7

Texnuueckue nanuwie [1P 85 ¢ 0qHO- ¥ TPEXIOMIOCHBIMY JIMHEHHBIMU BbI-

KJIFOYaTEIAMU
PaGouuii I, A, npu ucno:i- Komnuecrso BA51-31 nu-
Homep cxe- HEHHH HEWHBIX
MEI b A IP54 YXJI2
1P21V3 T2 ’ 1-mmomroCH. 3-T10JIFOCH.
1 2 3 4 5 6
C 3aoicumamu Ha 8600e

001 160 120 120 3 —
002 6 —
003 3 1
004 — 2
005 12 —
006 6 2
007 — 4
008 —
009 2
010 4
011 — 6
012 250 200 183 12 2
013 6 2
014 — 4
015 18 —
016 12 2
017 6 4
018 — 6
019 24 —
020 18 —
021 12 4
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
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[Tponomxenue Tadbnuust 4.7

1 2 3 4 5 6
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 svixniouamenem 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

C svixniovyamenem BA51-35 na ésooe
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 svixniouamenem BA51-37 na égooe
074 400 320 300 — 4
075 18 —
076 — 2
077 6 4
078 — 6

Ba)XHble NYHKTbl AOKYMEHTa MO)XHO HalATu no CCbIAKEI
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Oxonuanue Tadaunsl 4.7

1 2 3 4 5 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 ésooe
099 400 320 300 — 4
100 18 —
101 12 2
102 400 320 300 6 4
103 — 6
104 24 —
105 18 2
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 svixnovyamenem BA56-37 na ésooe
124 400 320 300 — 4
125 18 —
126 12 2
127 6 4
128 — 6
129 24 —
130 18 2
131 12 4
132 6 6
133 — 8
134 30 —
135 24 2
136 18 4
137 12 6
138 6 8
139 — 10

Ipumeuanue: myraktsr [1P 85 mo cxemam 001...089 mo cmocoOy ycTaHOBKH MMEIOT MCIIOTHEHHE HaBeC-
Hoe (cremeHb 3amuThl [P21 u [P54) wmu yromnennoe (IP21), a mo cxemam 099...114, 124...139, 152 — Ha-

BecHoe u HarosibHOe (IP21 u IP54).
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4.3. KoMMyTanMoHHbIE U 321U THBIC ANNAPATHI
Hanpsi:xkeauem a0 1000 B

4.3.1. IIpenoxpanurtenn

[Ipenoxpanurenu NPUMEHSAIOTCS U1l 3aIUTHI 3JEKTPOYCTAHOBOK OT
TokoB K3. 3ammra OT neperpy3ok ¢ MoMOLIBIO0 NMPEJOXPAHUTEIIEN BO3MOXKHA
TOJBKO TPHU YCJIOBUHU, YTO 3alllMIIacMbI€ 3JEMEHThl YCTAaHOBKH OYyIyT
BBIOpaHbl C 3amacoM M0 MPOIYCKHOM CIIOCOOHOCTH, IPEBBIIIAIONIEM
MPUMEPHO Ha 25% HOMUHAIIBHBIN TOK IUIABKOW BCTaBKH.

Hanbonee pacnpocTpaHEHHBIMU MNPEIOXPAHUTENSAMU, MPUMEHSIEMbIMU
JUISL 3alUTHI 3JIEKTPOYCTaHOBOK HamnpspbkeHuem a0 1000 B, sBastoTes:

ITP — npenoxpanurtenb pa30OpPHBIN;

HITH — HacwImHOM Mpe1oXpaHuTeNb, HEPa30OPHBIIA,

[TH2 — npegoxpaHuTeNb HACHITTHOM, pa300PHBIN.

Hanonaurenem sBiseTcs KBapLEBbIA METKO3EPHUCTBIN NIECOK.

B Ttabmume 4.8 m 4.9 mpuBeneHBl TEXHUYECKHE JaHHBIC IUIABKUX
MpeoxXpaHuTene, a Ha puc. 4.4 TOKa3aHbl 3AIIUTHBIE XapaKTEPUCTUKH
IJIABKUX BCTABOK Ipenoxpanutesnent tuna [1H2 Ha pa3nuyHbie HOMUHAIIBHBIE
TOKH.

Tabomuna 4.8
TexHuueckue nanHple npenoxpanureneit [1P2
Ny HanbGonpmmii OTKIIFOYaeMBIi TOK
HomunansHbIH TOK, A .
(meiicTByrOIIICE 3HAUCHUE), A
g ,§ Ucnonrenue 1 HUcnonaenue 2 Hasuauenue
% GE) ITi1aBKUX BCTABOK NIpY HanpsHKeHuu, B
BT 220 380 380 500
15 ?’5136125 . 1200 800 8 000 7 000 B ——
60 4 f ? > ? 5500 1 800 4 500 3 500 |OOTHI B CETAX ITOCTOSAHHO-
3; 60 TO M TICPEMEHHOT'O TOKa
100 [60; 80; 100 14000 | 6000 | 11000 | 10000
200 |100; 125; 160; 14000 | 6000 | 11000 | 10000
;88 95: 260: HomuHnanbHOE Hanpsike-
350 300f 350’ ’ 11 600 6 00 13000 | 11 000 |HHEy UCHONHEHHS 1 —
350f 430: 500: 220 B, a y ucnonseHnus 2
600 | 00 15000 | 13000 | 23 000 | 20 000 |—500B
600; 700; 850;
1000 1000 — — — —
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Tabmnuna 4.9

Texnuueckue nanueie npenoxpanureneit HITH u I[TH2

HomuHnanbHBIM TOK E q::g L
& < 222 Ef: Ipu KakoMm mo-
Tun npenoxpanurens ol 5 EEY 2 | noxenuu npeao-
S 5 IJIaBKUX BCTABOK, A Ho E 5 XpaHUTENS
o = ax s >‘:r'
== =i
HITH-15 15 1|6;10;15 — n
HITH-60M 60 |20;25;35; 45; 60 - Hfﬁ;i‘fﬁ*ﬁg’
IH2-100 | 100 |30; 40; 50; 60; 80; 100 50 000 TaHLHOMII’mHO_
Marporst| TTH2-250 | 250 |50 100 1291305200510 000 - |acemmns
pa;fl‘;p' TTH2-400 | 400 [200; 250; 300; 400 25000 | Tonbko mpu Bep-
[IH2-600 | 600 |300; 400; 500; 600 25000 |THKaIBHOM MO-
[IH2-1000 | 1000 [500; 600; 750; 800; 1000 | 10000 |moxeHun
_ 10
T RANIRRAY 120
LA VA N N
E\ | | WAL L\
= A \ AN
= VAV A\ 150
— AW W W VA \ \ \
30 VAV AT W 200
O\ \ \
. AV AT AN 250
AN 300
5 LN W W WAY | WD % 0 |
AN W VA W WA \ A ¥ N\
L A AR A \ W\ 400
1 AN N e
2 20O NN AN N\
5 | \ \ \ N\ \ [\ \ \
> | W WA AV SN
< 50NN AN
> 601 AN
’ 80 ANV R AR
0,05 — AN OO
NI ERANEAN N\ A AN NN DN
1 \§\ NN T
NG TN ~ | N ~
0,01 > \\\\E
0,005
50 100 200 500 1000 2000 5000 10000 LA

Puc. 4.4. 3anmuTHble XapaKTEepUCTUKHU TJIABKUX BCTABOK Mpeaoxpanuteneit [TH2

88

Ba)XHble NYHKTbl AOKYMEHTa MO)XHO HalATu no CCbIAKEI



https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=148

4.3.2. ABTOMAaTHYEeCKHE BBIKJIIOYATEIN

ABTOMAaTHYECKHE  BBIKIKOYATEIM C  E€CTECTBEHHBIM  BO3YIIHBIM
OXJIaXJeHUEeM (aBTOMAThI) MpeJAHA3HAYCHBbI I OTKIOUeHus: Toka npu K3,
neperpy3kax U HEJOMYCTUMbBIX CHMKEHUSX HANpsLKEHHs, U1 ONEPATHBHBIX
BKJIIFOUEHU W OTKIIOYEHHMM JJEKTPUYECKUX Lened (B TOM 4HCTe
aneKTpoABUraTesei) Ha nanpsbkenue 10 1000 kB.

Pacuenurenu, sSBASACh COCTAaBHOM YacThi0 aBTOMATOB, KOHTPOJHMPYIOT
3aJIaHHbIN MapameTp 3aluiIaeMoN 1IeNu U BO3JACUCTBYIOT HA pacUEIUISIoee
YCTPOMCTBO, OTKJIFOYAIOIIIEE ABTOMAT.

Hauboinee pacnpocTpaHeHHbIMHU PACUEIUTEISIMU SBIISIOTCS:

a) SJIEKTPOMAarHUTHbIE — JUIsl 3alIUTHI OT Toka K3;

0) TeIJI0BbIC — JIJISl 3AIIUTHI OT MEPETPY30K;

B) KOMOWHHPOBAHHBIE, COBMEIAIOIINE B ce0€ IIEKTPOMATHUTHBIE U
TEIJIOBBIE PACLEIIUTEINH;

I) MOJYIPOBOJHHUKOBBIE, IO3BOJISIOIIME  CTYIEHYAaTO  MEHSTH!
HOMMHAJIbHBIA TOK paclenuTessi, BpeMs cpabaTbiBaHUs B 30HE MEpPErpy3KH,
OTHoOIIIeHUE Toka cpabaTeiBanus npu Toke K3 (0,1; 0,25; 0,4 ¢).

[TonynpoBOJHUKOBBIE  pacLENUTEIN HUMET Oojiee  CTaOWIbHBIC
napaMmeTpbl U yJ0OHbBI B HACTPOMKE.

Ecnu aBroMar He HMMeEET MaKCHUMalbHBIX paclenureneid, TO OH
UCIIOJIb3YETCsl TOJIBKO JJI1 KOMMYTallUU Lienen 6e3 Toka.

Kpome ykazaHHBIX BbIlIE, UMEIOTCS TAaKK€ MHUHUMAaJbHbIEC, HYJIEBbIE,
HE3aBUCUMbIE M MaKCHUMaJlbHbl€ TOKOBBIE paclenuTend. MUHHUMalbHbIE
pacuenuTeny OTKIYarT BKIOUYEHHBIM aBroMar npu U=(0,35+0,7) Uyey;
HysneBble pacuenutenu — npu (0,1+0,35) Uy, HezaBucumbie pacuenutenu
CIyXaT JJs JUCTAaHLIMOHHOTO OTKIIIOYEHHS aBTOMATOB, MaKCHUMAaJIbHbIE
TOKOBBIE — JUIsl 3aIUTHl AJIEKTPUUECKUX ILienei (Kpome aBurarenei) ot
Meperpy3KH.

Haubonee coBpeMeHHBIMH, SIBISIOTCS aBTOMATHUYECKUE BBIKIIOYATENN
cepun BA, npenna3zHaueHHble aiig 3ameHbl yctapeBmux A31, A37, AE,
ABM u «3nextpon». OHU UMEIOT yMEHBIIICHHBIE Ta0apHUThl, COBEPIIICHHbBIE
KOHCTPYKTUBHBIE Y3JIbI W 3J€MEHTbl. PaboTaloT B CEeTSX MOCTOSHHOIO H
nepeMeHHoro Ttoka. Ha pwuc. 4.5 mpexncraBieHa CTpPyKTypa YCIOBHOTO
o0o3HaueHus cepuu BA.

OcHOBHBIE TEXHHYECKHE TaHHBIE aBTOMATOB JaHbl B TadOimue 4.10, a
noApoOHbIE YCIOBUSA UX 3KCIUTyaTtauuu — B [10].

Jlononnumenvnvie ceedenus 06 aemomamax: 1. ABTOMaTHYECKHUE
BbIKIIFOUaTenu cepun AIIS0b BelyckaroT ¢ pasHbIMU BUAAMU PACLEUTENEH,
4TO OTpaxkaeTcs B ux o0o3HaueHuu. Tak, Hanpumep, AIISOb2MT — ¢ aByms
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BA 51 — 31 — 1

O6o3HaueHue O0603HaYECHUE KOIMYECT-
BBIKJTFOUATEIISI Ba IOJTIOCOB;
1 — ooun
Pa3paborka: 2 — nBa
51, 52 — ¢ TEIUIOBBEIM M DJIEK- 3—T1pH

TPOMAarHUTHBIM paclenuTe-
JSIMU (UITU TOJIBKO € AJIEKTPO-
MarHUTHBIM);

53, 55,75 — ¢ nonynpoBOAHU-
KOBBIM MaKCHUMaJIbHBIM pac-
HENUTENeM;

56 — 6e3 MaKCUMaJIbHBIX pac-
LEeNnnuTeNnen

O0603HaueHnss HOMUHATBHOTO TOKA (Ihoy, A)

BBIKJIFOYATEJIS:

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

Puc. 4.5. Ctpykrypa ycia0BHOro 0003HaUEHHUSI aBTOMATHYECKOTO BBIKJIFOUATES
cepuu BA.

KOMOMHMpOBaHHBIMU  pacuenutensmu;  AIISOB2M - ¢ aBywms
aneKkTpoMarHuTHeIMU pacuenurensiMu; AIISOB3TH — ¢ Tpemst TeniaoBbIMU
pacuenuTesIMI 1 MUHUMAJIbHBIMU PAcCUENUTESIMU HanpsbkeHnu; Oyksa J]
O3HA4YaeT — HE3aBUCUMBIN pacuenureiab, OykBa O — MaKkcHUMallbHBIN
pacUEenuTeNb TOKA B HYJIEBOM ITPOBOJE.

[IpenenbHas ~ KOMMyTallMOHHAs  CIOCOOHOCTh  aBTOMaTa  MpH
nepeMenHoM HanpsbkeHud 380 B cocraBuser 0,5—-10 KA npu HOMHUHAJIBHOM
TOKE MaKCUMaJbHBIX pacuenureneu 1,663 A.

Texnuueckue naHHble BbIKIouyaTeneil cepuu AIIS0 Ha HOMHMHANIBHOE
Hanpsbkenue 380 B mepemenHoro u 220 B moCTOSIHHOTO TOKa MPUBEACHBI B
Tabmuue 4.11.

2. ABromarnueckue Boikitouarenu cepud AKSO u AK60 BeimyckaroT co
CICOYKIIUMU BUAaMU pacuenurenei: MIT — 3JIeKTpOMarHUTHBIA €
TUIPABIMYECKUM 3aMeNJICHUEM cpadaThiBaHUS IS 3alIUThl B 30HE TOKOB
neperpy3ku U K3; M — 3J1eKTpOMarHuTHBIN 1J1s1 321U THI B 30HE TOKOB K3.
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Taomuma 4.10

OCHOBHBIC TEXHHYCCKHE JaHHBIC aBTOMAaTHYCCKHNX BBIKJIIOUATEICH

Bup pacue- -
VYcraBka cpa- A
m | TTATENS MaK- GaTHIBAHIS Bpewmst cpabarbiBanms, | @ 5
S | cumanpHoro| Howmu- S, c EL%
U % TOKa HaJIbHbBIC pactt g S Bun
Tun w11 WAl & [ B3o0- TOKH pac- g 2| npu-
B pu 48 O
2 HE LEMNUTENS, | B 30HE npu 5 5 BOJIa
CE) Tepe- B 30- A nepe- B 30HC | TOKE TOKE B 30HC 5{ =
= e K3 K3 | 1,05 K3 |82
rpy3- TPY3KH I 6 I ou = g
KI/I HOM
=220 630; 800; 35
506 =440 | 800; 630; 800; 3,57, 25 s
~380 | 1000 s | o 1000 10 =
660 2 | & 4015
o o ~
=440 | 1250; = £ 1630; 1000 45 S
’ ; : =
216 660 | 1600 5| & | 160 | 4:8: 8342123 30 | &
=440 [2000; | — | & | £ [1000;1600| I R K R IV <
325 2500; E | & |2500;4000 ’ =
~660 | 3200; = 2> 3,57 55 o
4000 3 3 S
=440 | 4000; = = 2500; 4000 g,
340 5000; 6300 A
~660 | e300 85
=220 2 s | — 5 — [320] — | 45
g GE’ g Oaé’ 0’?’
Q Géé JE }a 19%7 -
plst b R 5:2:
= m =5 99~ [}
SE5 EE|2si4s 2 5
AK350 50 |, ,|ESE|E 56810 . = =
~380 2;3 5Eg % § 12,515 | 135 [ 5101 & | — 102:04] 5 E
§§ g & 8| 20;25; 5
g2 | 8 32; 40; 2
S8 [0 45; 50
=220 1 (1,62;;),81,61, 1,5;5 3-5
=440 2 22 Log | 3
= 2;2,5;
= 3,15;4;5;
AK63 63 z 6,3; 8; 10; 1,5:3;] — | 320 | —
~500 2:3| 8 25165 | 13 12 2,3;9
= 20; 25;
= | s | 31.5;40;
S 2 | 50;63
ATISOB 22> 21 2| 5| 1625 3; 5; 0541
. =500 | 50| o E seatol 125 00| — |Ls10) — 03350 8
~660 ‘i e 0,24-1 5
AE1000 £ [6;10; 16;] 1,25; 1,2;
- “ B > > > ) _ 94y
- 380 | 25 1 S | o005 | 15 |1218] Ig
~380 = | © 10304 g 0,7-4
3 0,5;0,6; o
S 0.8; 1; s | — | =
= 1,25; 1,6;| 0,9- S
Tl e A = 225 [11s| | & 0,7-1,6
3,15; 4; 5; o
6,3; 8; 10;
12,5; 16
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[Tponomxenue Tabauist 4.10

Brua pacue- VcraBka cpa- A
MIUTEIS MaK- Bpewms cpabatbiBanus, | 2 &
a OaTbIBaHUA 52
S | cmmaneHOro | Homm- c B
S} pacrienurerst 5
g TOKa HaJIbHBIE S Bun
U e S
Tun M Mo Al E | B 30- TOKH pac- =R § npu-
B ° pu )
= HE LEINTENS, | B 30HE pu B = BOJIA
2 nepe- B 30- A repe- B 30HE | TOKE ToKe B 30HE g[ %
=) ne K3 K3 1,05 K3 |22
rpy3- rpy3Ku I 6 1 0m ==
KH HOM =n
~220 1 0,6;0,8; 2-6
~380 1;3 151,25 . 0,8-6
440 1 1,6;2; 2 2-4,5
o = 2,5;3,15; 2
< 2 A
=3 63 4;5;6,3; g o o
5:'] S 8; 10; %
< | 660 3 12,5; 16; o 0,7-4 | =
20;25; | 0,9- s g
31,5;40; | 1,15 12 g
50; 63 A
~380 10; 12,5; - 2,4-6
> 16; 20; o
a 25;32; S 2&
S | ~ee0 | ' 40; 50: 5| I PR
< 63; 80; 28
100
=
o 16; 20; 3,5-
o ~380 g 25:31.5; 11,5
S 5 40; 50; 0,9- L L o Pyu-
o 560 160 =1 g | 63:80; | 1,15 12 3.6 | Mol
R = | 100; 125; -
= 160
=220 cg 0,6; 0,84; 1,3-10 2-5
g | 1,125
< % 1,6;2;
e . 5 |2,5;3,25;
B ago| 2|12 P 4563 20| | T | T |ogs|
< 8; 10;
12,5; 16;
20; 25
_ 21 < 2,5 5; )
AE2540 =220 63 4205',5301.,2,3 - 10 o o R (N
~380 T 5-10 3-6
_ 50; 60;
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[Tponomxenue Tabauist 4.10
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Oxonuanue Tadauns 4.10
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Taomuna 4.11

ABToMaTuyeckue Boikitouarenu cepun AI150

Ba)XHble NYHKTbl AOKYMEHTa MO)XHO HalATu no CCbIAKEI

[Ipenensi pe- | Tok cpabaThIBaHUS 3JIEKTPO-
KpaTHocTh | TynupoBaHMsl | MarHMTHOTO pacLENUTENs
Homunane- | Toka cpaba- | HOMUHAJIBHO- (oTceuka), A
Tum aBTOMaTa | HBIM TOK pac- | ThIBaHUA TEM- | T'O TOKa ycC-
LenuTeNss, A | JIOBOTO pac- | TaBKU TEIUIO- | [IPH IIEPEMEH-
MIPH TTOCTOSTH-
nenurensi, A | BOro pacie- |HOM TOKE Yac- HOM TOKE
MIATEIIS totoit 50 I'x
Kombunupoeannuviii
AII50-3TM 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 2,54 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
ODnekmpomacHumHubsli
AII50-3M 1,6 11 14
AII50-2M 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
ATII50-3T 1,6 2,16 1-1,6 — —
AII50-2T 2,5 3,38 1,6-2,5 — —
4 5,4 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
95
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3. ABroMatuueckue Boikiatouarenu cepun AE1000 npeanaszHayeHsl 11

3alIUThI

OCBCTHUTCJIBHBIX

QICKTPUICCKUX I.[CHGI?I IICPEMCHHOI'0  TOKA,

HOMUHAJIBHBINA PEXUM pabOTHI — MPOJAODKUTENbHBIN (Tabm. 4.12).

Tabnuna 4.12

ABTOMAaTHYECKUE OJHOMOIIOCHBIE BbIKItoUarenu cepun AE-1031 nepemen-
HOT0 TOKa HanpsbkeHueM 220 B Ha HOMUHaNBHBIN TOK 25 A

KpaTtnocTs TOKa cpa-
. Tok cpabareBaHUS
Tun aBromara u pac- | HomMuHanbHBINA TOK 0aThIBaHUS HIEKTPO-
TEIUIOBOTO pacLenu-
HEenUTeNs pacuenurens, A MarHMTHOTO pacle-
Tems, A
MTUTEIIS
Kombunupoeannuiii
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
DnexmpomazcHumHbl i
AE-1031-13 6 —
AE-1031-23 10 — 12-18
AE-1031-33 16 —
AE-1031-43 25 —
AE-1031-53 25 —
Tennoeou
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. Amtomaruueckue BbIkIOUaTenu cepun AE20 paznuuarorcs 1o
3HAYEHUIO HOMHUHAJIBHOTO TOKAa BBIKJIIOYATEN CIEIYIOIUM 00pa3oMm:
AE2020 — I, =16 A; AE2030 — I;,,, =25 A; AE2040 — I;,,, =63 A;
AE2050 - I;,,, =100 A; AE2060 — I,,,, =160 A. YerBepras mudpa B
0003HAYEHUHU BBIKIIOYATENS] O3HAYAET CIEeAyIollee: 3 — TPEXMOIIOCHBIE C
AIIEKTPOMAarHUTHBIMU MaKCUMaJIbHBIMH PaCLENUTENSIMHU; 4 — OJJHOIOJIIOCHBIE
C 3JIEKTPOMArHUTHBIMU U TEIUIOBBIMH MAaKCUMaJIbHBIMU PACLIETIUTEISAMH; 6 —
TO 7K€, HO TPEXIIOJIFOCHBIE.

5. ABromMarnueckue BbIKIOuUarenn cepur AE25 mMeroT mo omHOMY
3aMBIKAOIIEMY U [0 OJHOMY Pa3MBIKAIOIIEMY KOHTAKTY.
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JInst 3TUX aBTOMAroOB HMMEET MECTO CIEAYIOLIEEe YHUCIO TOJIFOCOB B
KOMOHMHAIIUY ¢ MAaKCUMaJIbHBIMU PACLIETIUTEISIMU TOKA: 1 — OTHOMOJIIOCHBIE C
ANEKTPOMArHUTHBIMA ~ MAaKCUMAJIbHBIMU  pACHENUTENsIMH  TOKa; 2 —
JBYXIIOJIFOCHBIE C 3JIGKTPOMAarHUTHBIMU  paclenuTeNsiMH Toka; 4 —
OJTHOTIOJIFOCHBIE C AJNIEKTPOMArHUTHBIMHU U TEIUIOBBIMU PACLENUTENSIMU TOKA;
5 — JIBYXIMOJIOCHBIE C ANEKTPOMATHUTHBIMU U TEIJIOBBIMH MAaKCHUMaJbHBIMU
pacLEenUTENSIMU TOKA.

6. ABTOoMarnueckue BbIKIIOYaTenu cepun BA13 nmpenHazHaueHbl s
OTKJIIOYEHUS AJeKTpUUecKux 1enei npu neperpyskax u K3. [laras u mecras
mupel B 0003HAYEHMM BBIKIIIOYATENS O3HAYAIOT clenyrouiee: 22 — 7aBa
NOJIFOCA C DJICKTPOMArHUTHBIMM PAaCUENUTENAMU; 23 — 7Ba MOJIOCA C
AJEKTPOMArHUTHBIMU PACHENUTENSAMHU C THIPABINYECKUM 3aMeIJICHUEM; 32
— TPH MOJIOCA C ANEKTPOMArHUTHBIMU paclenuTensiMu; 33 — Tpu moJroca ¢
AJEKTPOMAarHUTHBIMA PACUENUTENSIMU C THUIPABIAYECKUM 3aMEIJICHHEM.
BpeMmst oTKIt0ueHUsT aBTOMATOB 0] J€HCTBUEM HE3aBUCUMOTIO PaCLETIUTENS
He npesbimaet 0,05¢.

7. ABTOMaruhueckue BbIKIOYaTenun cepun BA16 BeimyckaroTcs Ha
cleayrolmue HoMUHaNbHbIE TOkM: 6,3; 10,0; 16,0; 20,0; 25,0; u 31,5 A.
HomuHanbHbIe yCTaBKH MO TOKY CpabaThIBaHHUsI COOTBETCTBEHHO PaBHBI: 95;
140; 225; 280; 350; u 440 A.

8. ABroMarnueckue BbIKIOUarenu cepun BA19 nmpenHazHaueHsl 1Uis
3alUTHl DJIEKTPUYECKUX YCTAHOBOK OT TOKOB Meperpy3ku u TokoB K3 B
LHEnsAX MEPEMEHHOTO0 TOoKa. MMET OoIuH 3aMbIKAOIMMA W OJUH
Pa3MbIKAIOIINI KOHTAKTHI.

9. ABtomaTruueckue BbIKIIO4aTenun cepur BAS1-25 mnpenHazHadeHsbl
JUISL OKCIUTyaTalMy M 3alUThl AJIEKTPUUYECKUX LENEN MEePpEMEHHOT0 TOKa OT
TOKOB Tieperpy3ku M TOKOB K3. ABTOMarvueckue BBIKIIOYATEIN CEPHIl
BASII25 cayxat mjist mycka, ocTaHOBa U 3aniuThl AJl OT TOKOB MEperpy3Kku
u TokoB K3. ABTOMAaThl MMEIOT OJIUH 3aMBIKAIOIINN W OJIUH Pa3MbIKAOIIUM
KOHTAKThl WJIM JIBa 3aMBIKAIOIIMX KOHTAKTa, a TaKXE HE3aBUCHMbBIE H
MUHHUMAJIbHBIE PACLETIUTENN HAPSHKEHUS.

10. ABromatnueckue BoikirogaTenu cepur BAS1 Ha Toxm 100 u 160 A
MpEeIHA3HAYEHBI JUJIS AKCIUTyaTallud B 3JEKTPUYECKUX LEMAX MEPEMEHHOTO
TOKa, BCTPAMBAIOTCA B  KOMIUIEKCHbIE  yCTPOMCTBAa JJisi  3alIUTHI
ANIEKTPUUECKUX Ieneil or TokoB mneperpy3ku u K3; OykBa «I'» B cepum
O3HAYaeT, YTO 3TU aBTOMATHI CIIYXaT JJI 3alIMThl, MycKa U oTKiItoueHus AJl.
ABTOMAT MMeEET MaKCHUMAaJIbHbIE PACUEMUTENN TOKa (IJIEKTPOMATHUTHBIE U
TEIJIOBBIE), a TaKkKe HEe3aBUCHUMble W MHUHHUMAJbHBIE PACLENUTENTN
HaIPSKEHHUS.
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11. ABromaTnueckuii Boikitouaresnb cepun BAS1 Ha Tok 250 A umeer
TO ke HasHaueHue, yro m BAS5S]l na Tokm 100 m 160 A. MHmeer
MAaKCHMaJIbHbIEC, HE3ABUCUMBIN, HYJIEBOM U MUHUMAJIbHBIN PACLECITUTEH.

12. ABromaTtmyeckuii  BbIKIIOUatenb cepun BAS5S2-37  umeer
KaIuOpyeMble  3HAYEHUS  yCTAHOBOK IO  TOKYy  cpaOaThIBaHUS
AJIEKTPOMArHUTHOIO pacClENUTEeNs] TOKAa, KOTOpPbIE HMEIOT ClIeIyIolee
3HaueHus: npu nepemeHHoM Toke: 1600; 2000; 2500; 3200; 4000 A; npu
noctosHHOM Toke: 2000 m 2500 A (a1 HWCIOJHEHWS aBTOMAaToOB 0Oe€3
TEIJIOBBIX MAaKCUMAaJIbHBIX pacliemuTeNei ToKa).

13. ABromarnueckue Bbikmouarenn cepun A3700 [2, 11] mo Bunmy
MaKCHUMAJIbHBIX paclenuTesied ToKa MoApa3AeisitoTCs Ha:

a) TOKOOIPAHUYUBAIOIINE c AIEKTPOMArHUTHBIMU U
MOJIYIIPOBOJHUKOBBIMU ~ pACLENUTENSIMH, C  DJIEKTPOMAarHUTHbIMU U
TEIUIOBBIMUA  PACLHENUTENSAIMH, C JJIEKTPOMAarHUTHBIMH PACUENUTEISIMU;
CEJIEKTUBHBIE C MOJYITPOBOAHUKOBBIMU PACIIENUTEISIMU;

0) HETOKOOTPAaHWYWBAIOIIME C JJICKTPOMATHUTHBIMHU U TEIUIOBHIMU
pacLenuTeNsIMu, c AIEKTPOMAarHUTHBIMU pacUEenUTENsIMU; 0e3
MAaKCUMAJIBHBIX PaCLEINUTENIEH TOKa.

Ha puc. 4.6 npuBeneHa CTPyKTypa YCIOBHOTO 00O3HAYEHUS
BBIKJIIOUaTenel 3Toi cepuu, a B Tabmuuax 4.13—4.15 m Ha puc. 4.7 ¢
OpHUEHTAaIMEN HAa KOMIUIEKTAUIO PaCIpEIeIUTENbHbBIX IIYHKTOB cepun [1P24
JTAaHBI UX OCHOBHBIC TEXHUYECKUE XaPAKTEPUCTUKH.

A37XXX

0003HaYCHHUE CEPUU

BCJIIMYHMHA BBIKJIOYATCIIs1 B 3aBUCUMOCTH OT
HOMHWHAJIBHOI'O TOKA.

1-160 A
2-250 A
3-400 A
4-630 A

HCITIOJIHCHUC BBIKIIIOYATCIIA 11O YUCITY ITOJIFOCOB U
YCTaHOBKH paCHGHHTGHGﬁ TOKa

Puc. 4.6. Ctpyktypa ycia0BHOT0 0003HAUEHHUST aBTOMATHYECKOTO BBIKJIFOUATEIS
cepuu A3700
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Taomuna 4.13

TexHuueckue nanHble Boikitouatenei cepun A3700 ¢ moTynpoBOIHUKOBBIMU U 3JIEKTPOMArHUTHBIMU PAaCUEUTEISIMU

VYcragka | KanuGpyewmslie 3Hauenus yc- | [Ipenenst pe-
KanubpyeMble 3Ha- | paclenuTessi| TaBOK PACLENUTENS B 30HE | TYJIUMPOBaHUs | YCTaBKa II0
Howmu- . | YEeHMS HOMUHAIBHO- | II0 TOKY Cpa- tokoB K3 BpEMEHH Cpa- | TOKy cpada-
o bazoBrrii
THIT BBIKITIO- | HAIBHBIH ro pabouero Toka | GaTbIBAHUA B OaTbIBaHMUSA, C,| THIBAHHSA
qaTtens TOK pacue- | .. | TONYNPOBOJHUKO- | 30HE TOKOB 110 BpeMeHH pu 3IIEKTpOMAr-
nuTens, A ’ BOTO pacLeNuTeNs | meperpysky, | O3ThIBAHUS, cpabateBa- | Oluow pacy. (1€~ | HUTHOTO pac-
Liompacis A KpaTHast KpaTHOC HUSA, C pEeMeHHBIN | memuTens, A
IHOM paciL. IHOM pacul. TOK)
HUcnonnenue cenekxuenoe ¢ nOAYynpo60OHUKOBHIMU PACYENUMENAMU
A3734C 250 200 160, 200, 250 3JIEKTpOMar-
A3744C 400 320 250, 320, 400 1,25 2;3;5;7;10 ] 0,1; 0,25; 0,4 4;8;16 HUTHOTO pac-
630 500 400, 500, 630 LETTUTEIIS] HET
Hcnonnenue moxkoozpanuuuéanouwee ¢ NOLIYNPOEOOHUKOBLIMU U INEKMPOMAZHUMHBIMU PACYENUMENAMU
A3714b 160 32 20, 25,32, 40 BhLIEDSKKIL
63 40, 50, 63, 80 1,25 2;3;5;7;10 5 eleelgn HeT 4;8;16 1600
125 80, 100, 125, 160 p
A37245 250 200 160, 200, 250 1,25 2:3:5;7;10 | DPUCPRKH 4;8; 16 2500
BPEMEHH HET

A3744b 250 200 160, 200, 250 BhLte 2500

400 320 250, 320, 400 1,25 235710 | :ﬁegfﬁz 4;8; 16 4000

630 500 400, 500, 630 P 6300

Ilpumeuanus: 30HBI BOSMOXKHBIX 3AIIUTHBIX XapAKTEPUCTHK ITOJTYITPOBOAHUKOBBIX paclenuTenel IpUBEIeHB B [2].
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Taomuna 4.14

TexHuueckue aaHHble BeIKIto4aTenen cepuu A3700 ToJbKO ¢
3JIEKTPOMArHUTHBIM paclENUTEIEM MaKCUMAJIbHOTO TOKa

. VYcTaBka 1o TOKy cpadatbl-
HomunansHBINA TOK BBIKIIO-
Tun BeIKITIOYATENSA BaHU 3J€KTPOMAarHUTHOTO
qarens, A

pacuenurens, A
A3712b, A3712® 160 630, 1000, 1600
A3722b, A3722® 250 1600, 2000, 2500
A37320 400 2500, 3200, 4000
A3742b 630 4000, 5000, 6300

Taomuna 4.15

Texnuueckue nanHbie BeikItouareneid cepun A3700 ¢ 31eKTpOMarHUTHBIMU
Y TEIJIOBBIMU PACUEIUTEIISIMU

Tun BEIKITIOUATES

HomMmuHanbHBIA TOK
3JIEKTPOMATrHUTHOTO
pacuenurens, A

Homunansubie TOKHU
TETUIOBBIX PACIIECIN-
Teﬂeﬁ, A, IHOM TEII. Pacil.

VYcraBka 1o TOKy
cpabaTbIBaHMS HJIEK-
TPOMarHUTHOT'O pac-

HenuTenrs, A

A37166 160 16, 20,25 630
A3716D 160 32, 40, 50, 63, 80,
100, 125, 160 630, 1600
A3726B, A3726 250 160, 200, 250 2500
A3736B. A37360 400 250, 320, 400 10 Lo semn. pace
A37465 630 400, 500, 630 10 Lou srems. pacas

Ilpumeuanus: 1. YcraBka 1o ToKy cpabaThlBaHMs TEIUIOBOTO pacuenuTens paBHa 1.15 Loy renn. paci
2. YCcTaBKH TOKOB TEIJIOBBIX U AJIEKTPOMArHUTHBIX PACLCIIUTENCH HE PeryIUPYIOTCS.

14. ABTOMaTHYECKHE BBIKIIOYATENIN CEPUN «DIIEKTPOH)» IO COUYETAHUIO
BUJIOB PACLICIIUTEIICH TOAPA3ACIAIOTCS Ha!

a) C MaKCUMAaJbHBIM pPACLENUTENIEM TOKa (ITOJYINPOBJIHUKOBBIM (30HBI
BO3MOXKHBIX 3alIUTHBIX XapakTEPUCTHK TMpuBeIeHbl Ha puc. 4.8 [2])),
UMEIOUIMM TEepPEKIYaTeNb I MEPEKIIoUeHUs] Ha PaboTy B peXUME C
BBIJICP)KKOW BpeMEHUM (MTCHOBEHHO) M MHUHHUMAJIBHBIM  pacUEenuTeIeM
HaIpPsLKEHMS, KOTOPBIM OCYIECTBIISIET ONIEPATUBHBIE OTKIIIOUEHUS;

0) Cc MakCHUMaJbHBIM pACLEIUTENEM TOKa W  HE3aBUCUMBIM
pacuenuTeneM HalpsKeHHUS.
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Puc. 4.7. CeMelCTBO 3allIUTHBIX XapaKTEPUCTUK aBTOMATUYECKHUX BBIKIIIOYATENICH
A3700 ¢ KoMOMHUPOBAHHBIMU (TEPMOOMMETATNTNIECKIMH U 3JIEKTPOMATHUTHBIMH)
paclenuTesiMU B UICITOJTHEHUSIX TOKoOTpaHnduBaroieMm — A3700b u
HeTokoorpannunBaronieM — A37000.

Ilpumeuanus: 1. Ha KpUBBIX yKa3aHbl HOMHUHAJIbHBIE TOKH PACLENUTENCH M YCTaBKH
TOKa cpabaThIBaHUS UX IEKTPOMArHUTHBIX 3JIEMEHTOB.

2. Pacuemnurenun ¢ HOMHUHAILHBEIMEH TOoKaMu 32—-160 A BKIIOUUTENLHO IS
BBIKJItOUaTeNe |- BEMMYMHBI IO 3aKa3zy MOCTaBISIOT C YCTaBKaMH TOKa MIHOBEHHOI'O
cpabarbiBanus 630 unu 1600 A.

3. KpuBble mnpuroaHsl Kak [Uid TPEXIOJIOCHBIX, TaK M IS OJHOIOJIIOCHBIX
BBIKJIIOYATENE NEPEMEHHOTO U IOCTOSHHOTO TOKOB IIPU TEMIIEpaType OKpy Karollen
cpenbl 40°C u Ipox0oXkKAEHNUN TOKa 10 BceM (a3zaM (MOTKcaM) BHIKIIOYATENS.
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Puc. 4.8. 30HbI BO3MOKHBIX 3aIIUTHBIX XaPAKTEPUCTUK MOTYTIPBOJHUKOBBIX PEJIe
MaKCHUMAaJILHOM TOKOBOH 3aIlIUTHI aBTOMaTHYECKUX BBIKIIOYATEIIEN
«nexTpon» [2].

Toukamu 0603HaUEHBI YCTaBKU TOKA M BPEMEHHM, YKa3aHHbIC Ha IIKaNIax y
PETYJIMPOBOYHBIX PYKOSITOK; (PAKTUUECKH PETYIUPOBKY OCYIIECCTBIISIIOT IJIABHO MEKIY
MUHUMAaNbHBIM (MHIEKC — IITPUX) U MAKCUMaIbHBIM (MHIEKC — JIBa IITPUXA)
3HAYEHUSIMU.
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15. ABtomatuueckue BbiKiIouarenu cepuid BAS1-39 u BAS2-39
JIOIyCKaeTCsl UCIOJIb30BATh JJI MPSAMBIX MTyCKOB U 3auThl A/Jl.

B 3aBucHMMOCTM OT MCHOJIHEHUS UMEIOT pa3Hble COYETaHUS
pacuenuTeneil: TerIOBbIX, 3JIEKTPOMAarHUTHBIX, HE3aBUCHUMBIX, HYJIEBBIX WU
MUHHUMAaIbHBIX.

16. ABTomaTtuueckue BbIKIIOYaTeaIn TUIIOB BAS5S3-41; BAS5-41 mu
BAS56-41 nomyckaercst MCIONB30BaTh I HEYACTBIX NPSMBIX IycKoB A/l
Brixirouarenu 3TUX TUNIOB pa3jIMYarOTCs 110 MAKCUMaJIbHOM TOKOBOM 3alIATE
(MT3):

a) BAS53 — TokoorpaHMYMBAIOIIME C  MOJYHIPOBOAHUKOBBIMU
MaKCUMAJIbHBIMM ~ pPacCUENUTEISIMA  TOKa JJIsi 3alluThl B 30HE TOKOB
neperpy3ku u K3 u ju1st 3a1uThl OT 0JHO(PA3HBIX 3aMbIKAHU;

06) BAS5 — ¢ nonynpoBOHUKOBBIMH MaKCUMAJIbHBIMU PacCUENUTEIIMU
TOKA C BBIIEPKKOM BPEMEHHU JJISl 3AIMTHI B 30HE TOKOB reperpy3ku u K3 u
JUTSL 3aIUTHI OT OJJHO(A3HBIX 3aMbIKAHUN;

B) BA56 — 6e3 MakcHMaJIbHBIX paclenuTeNeld TOKa, pa3padoTaHbl Ha
0a3e BeIKITIOUYaTENe cepun BASS.

Brixntouarenu c MOJIYTIPOBOJHUKOBBIMU MaKCUMaJIbHbIMU
pacUENUTENISIMU TOKAa B YCIOBUSIX JKCIUTyaTalluu JOMYCKAIOT CTYNEHYaTyIo
PEryJIMPOBKY CIEAYIOIUX MapamMeTpoB: HOMHUHAIBHOIO TOKAa pacLEemUTENs
1, 110n, HOMAHAJILHOTO HAIPSKEHHA (TONBKO ISt IOCTOSTHHOIO TOKA); YCTaBKH
Mo TOKYy cpabaTeiBaHus B 30He TOKOB K3, ycTaBkM 1O BpeMeHH
cpa0aTbIBaHKA B 30HE TOKOB NEPErPY3KH IPH 0 1, ., A1 NIEPEMEHHOTO TOKA
U 5 I, 114 IOCTOSIHHOTO TOKA, YCTaBKU II0 BDEMEHH CpaOaThIBaHMS B 30HE
TokoB K3 juia Beikirouareneii Tuna BAS5-41.

BrikmtoyaTenu ¢ BeIAEpKKOW BpeMeHU B 30He TOkOB K3 tunos BAS55-41
JOTOJIHUTEIIBHO UMEIOT:

| — BepxHIOIO TpaHHUIy 30HBI CEIEKTHUBHOCTH, KA: MPU NEPEMEHHOM
toke: 20,0; mpu nmoctosHHOM Toke: 30,0;

2 — KpaTHOCTh YCTAaBKHU MO BpeMEHH cpabarbiBanus B 30He TokoB K3 10
BEpXHEW rpaHUIIbl 30HbI CEJIEKTUBHOCTH, C:

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

pu noctostHaoM toke: 0,1; 0,2.

[TonHOE BpeMsi OTKIIIOUEHHSI AJIEKTPUUYECKOM 1enu B 30HE TokoB K3
BhIKIIIOUaTe siMu TUTIoB BAS3, BASS (mocne uctedeHus yCTaHOBIEHHOTO
BpeMeHHu cpabatbiBanusi) 1 BAS6 (mpu Toxke K3 He menee 25 kA mid
BBIKJIFOUATENIEN MMEPEMEHHOTO TOKa, U He MeHee 40 KA nis BBIKIIIOUATENEH
MOCTOSTHHOT'O TOKa) He 6osee 0,04 c.

17. ABTomaTtuueckue BeIKITIOUaTesm THIIOB BAS53-43, BA55-43, BA56-
43 paznuuarot 1o MT3:
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a) BAS53 — TokoorpaHuuMBarOUMe C TOJYNPOBOJHUKOBBIMU U
AJIIEKTPOMArHUTHBIMU MAaKCUMaJIbHBIMHU PACIETIUTEISIMU TOKa 0€3 BBIIEPIKKHU
BPEMEHM JJIsl 3alIUThl B 30HE TOKOB meperpy3ku u K3 u s 3amuThl OT
0THO(a3HBIX 3aMBbIKAHUH;

0) BAS55-43 — ¢ DOJynpOBOOHUKOBBIMH  MaKCHUMaJIbHBIMHU
pacUENUTENISIMU TOKa C BBIICPKKOW BPEMEHHU ISl 3alllUThl B 30HE TOKOB
neperpy3ku u K3 u miis 3a1uThl 0T 04HO(a3HBIX 3aMbIKaHUIA;

B) BAS56 — aBTOMaruueckue, 6€3 MakCHUMAJIbHBIX paclEeNnuTesied TOoKa,
pa3paboTaHbl Ha 0a3e BeIKIIOUaTenei cepuu BASS.

18. ABrOomaTnueckue BbIKIIOUaTen cepur BAT7S5 umeroT ciemyromme
pacUenuTeNIn: HE3aBUCHUMBIM, HYJEBOr0 HAMpPSKEHUS, MHUHUMAJIBHOTO
HaMpPsHKEHUS C BBIIEPKKON BpEMEHHU.

19. Asromarmyeckue BbikItouarenu cepuii BASI, BASS, BAS7
MpeaHa3HaYeHbl U OKCIUTyaTalldd B DJEKTPOYCTAHOBKAX, a TaKke
NOMYyCKaeTcsl  HMCHOJIb30BaTh MX s HOpsAMbIX  myckoB  AJl ¢
KOPOTKO3aMKHYTBIM POTOPOM M OTKJIIOUEHUS BpPAIIAIOLIUXCS JBUTATENECH.
[{udper B 0003HaUEHUHN BBIKITIOUATENCH 03HAYAIOT CIIECAYIOIIee:

81 — TOKOOTpaHMUYMBAIOIINE BBIKIIOUATEIN C JJIEKTPOMArHUTHBIMU
pacuenuTensieM;

83 — TOKOOIPaHMYMBAIOIIUE BBIKIIOYATEIN C MOJYINPOBOAHUKOBBIMU U
AIEKTPOMArHUTHBIMU PACLICTTUTENSIMU;

85 — CENEeKTUBHBIE  BBIKIIOYATEIM C  MOIYIPOBOIHUKOBBIM
pPaCLETHUTEISIM.
BAS87 — Beikitouarenu 0€3 MaKCUMaJbHBIX paclenuTeledl Toka.

Brikmouatenu BA87-41, He uMerolue MakKCUMaJIbHBIX pacUenuTeNe TOKa,
W3TOTaBIMBAIOTCS Ha 0a3e CEeJEKTHUBHBIX BBIKIIOYATEICH M COXPAHSIOT
BKJIFOYEHHOE TOJIOKEHHWE JO 3HaueHWil TOKoB K3, COOTBETCTBYOIIMX
BEPXHEH I'paHUIIEC 30HBI CEJICKTUBHOCTH I CEJICKTUBHBIX BBIKJIFOUATEINICH, a
CBBIIIIE€ 3TUX TOKOB OTKJIIOYAIOT JICKTPUUECKYIO IIETIb.

ITonmHOE BpeMsi OTKJIIOYEHHUS IIEMM BBIKJIIOYATEIEM MPU HOMHUHAIBHOM
TOKE C MOMEHTa MOJayu padoYero HaMpsHKeHHS Ha BBIBOJABI KATYIIKHU
He3aBUcUMOro pacuenurens ne oonee 0,065 c.

4.3.3. KoHTaKTOPBI 1 MATHUTHBIE IIyCKATEIH

Konmakmop — 5TO0  anmapar  JAMCTAHIMOHHOIO  JIEWCTBUS,
IpeIHa3HAYeHHBIA JUISI YaCThIX KOMMYTAlMW AJIEKTPUUECKUX LeTel Mpu
HOMHUHAQJIBHBIX  pexuMax  paboTbl.  KoOHTakTOopel HE  3alIUIIAIOT
ANEKTPUYECKHUE IIEMU OT HEHOPMAJIbHBIX PEXUMOB. KOHTAaKTOp COCTOUT W3
AIIEKTPOMArHUTHOM CUCTEMBI, obecrieunBaroniei JTUCTaHIIMOHHOE
yIOpaBJI€HUE, TJABHBIX KOHTAKTOB CHJIOBOM I€MHU; JyroracHTEeIbHOTO
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YCTPOMCTBA; OJIOK-KOHTAKTOB, BKJIIOYa€MbIX B II€[lb aBTOMATUKU U
curHanu3anuu. KoOHTakToOpbl MPUMEHSIOTCS B CUJIOBBIX LIETSX NEPEMEHHOTO
Y MTOCTOSIHHOTO TOKa. [Tpu uucie nomocoB ABa Uil Tpu OHU JomyckarT 600-
1200 BkIJItOYEHUH B Hac.

OCHOBHBIE TEXHUYECKHE JIaHHbIE KOHTAKTOPOB TMPHUBEICHBI B
tabnuuax 4.15 u 4.16.

Tabmuua 4.15

TexHuyeckne TaHHble KOHTAKTOPOB HA HOMHUHAJIbHOE HanpspkeHue 1140 B

Tun
[TapameTpsl
KTMI15P KTI12 KT12P37M | KTMI15
HomuHanesHBIN TOK, A 250 250, 400 250, 400 250
Yacrora, I'ng 50 50 50 50
Tox BxiroyeHus, A 5600 5600, 6500 5600, 6500 5600
Tok oTkimroueHus, A 3000 3000 3000 3000
Hanpsixenue ynpasnenus, B 36 220 36 220
KomMyTanmoHnHas ©3HOCOCTOMKOCTB,
TBICSIY LIMKJIOB «BO»:
B Kareropuu AC-3 1600 2000 1600 1600
B Kareropuu AC-4 300 630 300 300
MexaHnyeckasi U3HOCOCTOMKOCTb, 5000 5000 5000 5000
ThICSIY UKIOB «BO»

Jlononnumenvuvie ceedeHus o koHmaxmopax. 1. DIEKTpOMarHUTHBIE
koHTakTophl cepun KT6000/20 npuMeHstoT B IPUBOAAX, T/I€ HE JOMYCKAeTCs
OTKJIIOUCHHE KOHTAKTOpa MPU UCUEC3HOBEHUM WJIM CHUKEHUU HAMNPSHKEHUS B
Lenu BTATUBarOUIed KaTymkd. KoOHTakTopel JAOMycKaloT paldoTy mpHu
HaNpsHDKEHUM Ha 3aXuMax BTAruBarommx karymek ot 0,85 mo 1,1 U, aus
koHTakTopoB KT6000/00 u ot 0,7 no 1,1 Uy, ansa koatakropoB KT6000/20.

2. JIns »AeKTpOMarHUTHBIX KOHTakTOpoB cepur KT6600 cToikoCcTh K
MIPOTEKAHUIO CKBO3HBIX TOKOB COCTABJISIET:

3200 A npu 1,,,=63 A;

3600 A npu 1,,=100 A;

4000 A mpwm 1,,,=160 A,
rae 1,,,, — HOMAHQJIBHBIA TOK KOHTAKTOPA.

CTOMKOCTh K TPOTEKAHWIO TMHUKOBBIX 3HAYECHHM CKBO3HBIX TOKOB
(aMIUIUTYy IHOE 3HAYEHHUE) PaBHA:

4000 A mipu 1,,,,=63 A;

4500 A mipwm 1,,=100 A;

5000 A npu 1,,,=160 A.
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901

OCHOBHBIC TEXHUYCCKHE JaHHBIC KOHTAKTOPOB

Tadomuna 4.16

KonnuecTBO KOHTAKTOB

KoMmMmyTanmonHast ciocoOHOCTh, A

Tun Usows B | sambikaro- | pasmbikaro- Liows A BKIIFOYAE€MBIM TOK OTKJIIOYAEMBIH TOK
X ux ~380 B 220B ~380 B 220B
KT6000/01 — KT6000/04 :izg 3;6;9;12 | 3;6;9;12
=520 16 100 25 16 1
KT6000/21 — KT6000/24 380 1;4;7; 10 1;4;7; 10
KT6600 ~660 — — 63; 100; 160 — — — —
KT6600/2 ~380 2;3 — 160;230: 630;) — —
40; 100; 160 1000
’ ’ 160; 250; 40; 100;
KT6600/3 =220 1;2 1 — 630 — 160
1 (rnaBHBIE) —

KM18-36-5110 ~380 2 (Bcriomora- | 2 (BcrioMora- 315 500 — 500 —

TEJIbHBIE) TEJIbHBIE)
KM24-21 1;2 10 20 20
KM24-33 =500 1 — 160 — 320 — 320
KM24-35 250 500 500

~380 400

KM20-37 660 — 750 3200 — 2400 —
KHE-230 3 — 63 — — —
KHE-220 — ) 100 —
KHE-320 250
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3. DnektpomarHuTHble KoHTakTophl cepuii KT6000/2 u KT6000/3
MpeaHa3HAYCHBI JUIsl pabOThl IPH OTCYTCTBUU HANPSDKCHHS B IIEMU MUTaHUS
karymiku, cepuii KT6000/3 — a1 rameHus moJjis CHHXPOHHBIX MAIllUMH U IS
LEeNe, rJe HEeNONYyCTUMO OTKIIYEHHWE KOHTAaKTOopa IpU OTCYTCTBUHU
HaIpPsHKEHUS B LN MUTAaHUS KaTYIIKU.

4. OnexrpoMarHuTHble KOHTAakTOpsl THUa KMI18-36-5101 wnmeror
[JIABHBIE M BCIOMOTaTEelIbHbIE KOHTAKThl; HOMHUHAJIBLHOE HaIpPSKEHUE
IJIaBHBIX KOHTAakTOB — 110 B; TOK BKIIOYEHUS — OTKIIOYEHUS] B PEKUME
penkux komMmyTauui (He meHee 10 pa3) — 560 A; HOMHUHAJIBHBIM TOK
npoxoxaeHus B TedeHue lc — 900 A; HOMHMHANIBHOE HaIpPSIKEHHE
BKJIIOYAIOIeN KaTymkud — 36 B; moTpeOisiemas MOIIHOCTh BKJIHOYAIOLIEH
KaTymku He 6ojee 15 Br.

5. st aneKTpoMarHuTHEIX KOHTakTopoB Turma KM20-37 B Tabnure 4.16
yKazaHa HauOoJbIIas KOMMYTallMOHHAs CHOCOOHOCTh (cos®=0,35) mnpu
HanpsokeHun — 380 B; npu nHanpsbkennn — 660 B HamOosnbmas
KOMMYTAIlMOHHAsl CIIOCOOHOCTh COCTaBIISIET: BKIOYaeMbli Tok 2000 A;
otkimrouaeMblii TOK 1500 A. CTOWKOCTh NpHU NPOTEKAaHWH CKBO3ZHOI'O TOKA B
teueHne Ic paBHa 5600 A, THUKOBOrO CKBO3HOTO TOKa (B TeUECHUE
nosryBosiHbl) — 7000 A.

6. DJIEKTPOMArHuTHbIE KOHTAKTOpHI cepuun KM24 umeroT criepyroiiue
JOTIOJIHUTENIbHBIE TEXHUUECKUE XapaKTEPUCTHUKU:

® HOMHMHAJbHOE HaIPSHKEHHUE BKIIIOYAIOIINX KaTyliek 24 B;

® HOMHHAJIBHOE HANPSKEHUE BCIOMOTaTEIbHBIX KOHTAKTOB 24B;

® HOMMHAJIbHBIN TOK BCIOMOTATEIbHBIX KOHTAKTOB 10 A;

® MakcUMaJbHas MOIITHOCTb, norpeosiemast KOHTAKTOPOM,

coctaBisieT: it KM24-21 — 10 Br, noa KM24-23 — 35 Br; nug
KM24-35 — 50 Br.

JIs1 BCIOMOTaTeNIbHBIX KOHTAKTOB HOMHMHAJIbHBIE HAMPSKEHUS U TOK
COCTaBJAIOT COOTBETCTBEHHO 110-660 B m 10 A.

Mazhnumnoi  nyckamenb — OTO  TPEXIIONKOCHOW  KOHTAKTOP
MEPEMEHHOTO TOKA, B KOTOPOM JOIMOJHUTEIbHO BCTPOEHBI JBAa TEILIOBBIX
peJie 3aluThl, BKIIOUYCHHBIX IOCIEI0BATEIFHO B ABE (ha3bl TJIABHOW IICTIH.
MarnuTtHble MycKaTeIu MpeaHa3HaueHbl JIs yIpaBieHus (Iycka, OCTaHOBa,
peBepca) Tpex(da3HbIX ACHHXPOHHBIX JBHUraTeliel C KOPOTKO3aMKHYTHIM
POTOPOM MOIIHOCTBIO 10 75 KBT, a Takke i 3a1uThl UX OT IEPETrpy30K
HEJONYCTUMOM NPOJOJKUTENBHOCTH. KpoMe 3TOro, MarHUTHBIE ITyCKATENH
MOTYT HCIIOJIB30BaThCA ISl BKIKOYEHUS U OTKIFOUEHHS DJIEKTPOYCTAHOBOK,
TpeOYIOIUX JUCTAHIMOHHOTO YIpaBJEHUs. 3allluTa OT Meperpy3ok
OCYILECTBIISIETCS TEIUIOBBIMU pene. [ 3amuThl OT TOKOB KOPOTKHX
3aMbIKaHUN HEOOXOJAMMO YCTAaHABJIMBAThH IOCJIEIOBATEILHO C TEIUIOBBHIMU
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pese IUIaBKUE IPENOXPAHUTENN WIM aBTOMAaThl C JJIEKTPOMArHUTHBIMU
paCLENUTEISIMU.

MarHuTHblld  IyCKaTeab OTKIIOYAeT JBUTATEIb OT CETH IpH
WMCUYE3HOBEHUM HAINPSKEHUST Wi ero mnoHmwxkeHun g0 50-70% ot
HOMHUHAJIBHOTO 3HAYCHMUS.

OCHOBHBIE TEXHMYECKHE JAaHHBIE MAarHUTHBIX ITyCKATEJIEW NMPUBEICHBI B
tabmuuax 4.17 u 4.18. Bo3aMoxHbIe 3aMeHbI MycKaTenei 1anbl B Tadnuie 4.18.

Llononnumenvhuvie ceeoenus 0 MACHUMHBIX nycKameJisix.
1. OnekTtpomarnutaeie myckarenu tuna [IME-000M npenHazHadyeHbl s
JVCTAHIIMOHHOTO IyCKa HEMOCPEACTBEHHBIM ITOAKIIOUEHUEM K CETH U
oTkioueHueM Tpexdasupix AJ[ ¢ KoOpoTko3aMKHYTBIM potopom. [lpu
HaJMYUU DJIEKTPOTEIIOBBIX TOKOBBIX pene (1adn.4.19 u 4.20) myckarenu
OCYLIECTBJISIIOT TaKXK€ 3allUTy YHOPABIAEMBIX DJIEKTPOABUIATEIIEH OT
IEPETPYy30K  HEAOIYCTUMOM  IPOJOJDKUTEIBHOCTH, B  TOM  4YHCIE,
BO3HUKAIOIIMX MpU BbINaJAeHUU oAHOM u3 (a3. Ilyckarenu (peBepcuBHBIE U
HEPEBEPCUBHBIE) BBIMYCKAIOTCS C TEIUIOBBIMH UJTU 0€3 TEIJIOBBIX pelie.

HomunaneHbie paboune TOKHU IycKaTesel ¢ pejie paBHbl HOMUHAIbHBIM
TOKaM TEIUIOBBIX AnemeHToB 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).

IIpn nHampsoxenun 500 B mepeMeHHOro TOka HOMHMHAJIBHBIA padouuii
TOK ImyckaTens 2 u 3 A.

2. DOnexktpomarauTHele myckarenn tuna I[IMA-0000 umeror TO ke
HazHaueHue, uto u [IME-000M. MoryT BbIIyCKaThCs ¢ TEIJIOBBIMU WK O€3
TEIUIOBBIX pesie. MOIIHOCTh BTATMBAIOIIMX KaTyIIEK IpU BKIIOYEHUHU
coctaBisieT 40 B-A, nipu ynepxxanuu — 7 B-A.

ITyckarenn uMEr0T BCTPOECHHBIE TPEXIIOIIOCHBIE TETUIOBBIE peste PTT-89.

3. OnexrpoMarHuTHble myckarenu Ttuna IIMA mnocraBisorcs ¢
TEIJIOBBIMH PEJI€ WM annapaTaMy MO3UCTOPHOM (TEIUIOBOM) 3aIlUTHI, MOTYT
UMETh AJIEKTPUUECKYI0 1 MEXAHUUECKYIO OJIOKUPOBKH.

C nmomoupro anmapartoB nousctopHou 3amuTel Tuna A3Il u YBT3-1M
OCyIIECTBISETCA 3amuTa A/l OT HETOIYCTUMOIO MOBBIIICHHUS! TEMIIEPATYPHI
00OMOTOK cTaTopa.

ITyckarenu umeroT Takxe TerioBsie pene tuna PTT-211 unu PTT-311.

4. OnexrtpoMmarHuTHele Imyckarenu cepun IIMJI umeror 1O XK€
HazHaueHne, uto [IMA. MomHocTts, mnoTpebisiemMas BTATMBAIOIIMMHU
KAaTylIKaMU IIyCKaTejled Ipu yaepxkaHuu, He npeseimaer 60 B-A. Bpewms
3aMbIKaHUs IPY HOMHHAJIBHOM HamlpsbKeHUH He Oosiee 63 MC, a pa3MbIKaHUs
— 15 mc. Ilyckarenu nmerot TeroBele pene cepun PTIL.
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601

OCHOBHBIC TEXHHYCCKHE JAaHHBIC HYCKaTeHeﬁ

Taomuna 4.17

Hcnomaenune, xoande-

KonnuecTBO Bcnomora-

Tun Haznauenue CTBO TJIaBHBIX KOHTAK- Usom, B Liom, A
TEIIbHBIX KOHTAKTOB
TOB
13
HepeepcuHnblii 33 13+2p ~380 4;6,3; 10
IIME-000M 13+4p
. 23+4p(8p)
PeBepcuBHBII 63 23+8p
13; 33+2p; 13+4p; 53; ~380 2,5
IIMA-0000 2p+43
~660 1,2
Hepesepcusnbiii; pe- | C KHOMKaM# Win 0e3 ) ) ~380 40; 63; 80; 100; 160
MA BEpPCUBHBIN KHOITIOK yITpaBJI€HUS 23+2p; 43+2p; 23 ~660 25; 40; 50; 63; 100
13; 13+1p; 23+2p; 33+3p;| ~380 6: 16: 25: 40: 50: 60;
IIMJI 33+1p; 660 120
53+1p
~380
I[IM12 — — — 660 80; 100; 160
1IM14-10 47
1IM14-16 - - - 220 66
EH EeCKOHTaKTHHHi Hepe- o o ~220 4: 10: 25; 63
BEPCHUBHBIN ~380
IIEP EeCKOHTaKTHHHi Hepe- o o 440 100: 160
BEPCHUBHBIN
IIT TupuctopHslii — — ~380 6,3; 10; 2540400; 63; 160;
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Taomuna 4.18

[Tyckartenu snekrpomarautHeie cepun [IM12, IIME u [IMA

Hanuuue term-
Cepus Liows A | Ugoun, B | JIOBBIX peiie, uX [Ipumevanus
TOKH, A
1IM12-010 10 <660 0,25+10 3amenstor [IMJI-1000, IIME-100,
ITMA-0000, ITME-000, T1-6
1IM12-025 25 <660 5+25 3amenstor [IMJI-2000, I[IME-200
1IM12-040 40 <660 10+40 3amensror IIMJI-3000, IIMA-3000
[IM12-063 63 <660 32+63 3amenstor [IMJI-4000, [IMA-4
IIME-200 10 <660 5+25 Hcnonuenus: IIME-211, [IME-221 —
Bce 0e3 TeroBbIx pene; [IME-212,
I[IME-214, IIME-222 — Bce ¢ TeIIo-
BBIMU pelie
IIMA-3000 40 <380 10+40 Ucnomaenus: [IMA-3100, ITIMA-3110,
I[TMA-3300 — Bce 6e3 TEeMmIOBbIX pere;
IIMA-3200, ITMA-3400, IIMA-3210 —
BCE C TEIIOBBIMU pelie
Ta6auma 4.19
TerutoBslie peine TokoBble cepuu PTT
Cepust Liom, A Ution, B [Mpumeyanus
PTT5-10 0,25+10 <660 JI71s1 KoMIUTIeKTamu mycKaresied U MHAUBUY AJlb-
HOW yCTaHOBKH.
PTT-1 <25 <660 Ucnonnenus: PTT-11, PTT-111 — nnst unauButy-
anbHOM ycranoBku; PTT-13, PTT-131 — misa kom-
IUIeKTauuu myckareneit cepun [1IM12-025
PTT-1 <40 <660 Ucnonuenust: PTT-12, PTT-121 — 151 KOMIUIEK-
tanuu mmyckarenen cepuu [IM12-040; Mcnonne-
Husi: PTT-14, PTT-141 — 11 KOMITIEKTaIMA 1Ty C-
karenei cepun [IMA-3000
PTT-2 12,5+63 <660 |Ucnomnenus: PTT-21, PTT-211
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Taomuna 4.20

TemnoBbie peiic C Harp€BaTCIbHbIMU 3JICMCHTAMH, BCTPANBACMBIC B

nyckarenu cepun [IME u [TA
Homunaneheii | MakcuMalbHBIM TOK IPOJI0JI-
TOK TETVIOBOTO | XKUTEJIHFHOTO pekuMa peine, A, B
B . | perme, A, pu ImycKaresue
CJIMYnHa HomMunannHbII °
Tumn pene +25°C (mozo-
mycKartemns TOK pene, A 3aIUIICHHOTO
KEHHE PETyJis- |  OTKPBITOTO
TOpa YCTaBKU | WCIOTHEHUS MCTIOTHCHH (B
«O») 000JI0YKe)
| TPH-8 unn 10 0,5 0,625 0,55
TPH-10 0,63 0,79 0,69
0,8 1 0,88
1 1,25 1,1
1,25 1,56 1,375
1,6 2 1,76
2 2,5 2,2
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
I TPH-20 umu 25 5 6,25 5,5
TPH-25 6,8 7,876 6,93
8 10 8,8
10 12,5 11
12,5 15,6 13,75
16 20 17,6
20 25 20
25 25 23
111 TPH-32 unu 40 16 20 17,6
TPH-40 20 25 22
25 31,2 27,5
32 40 35,2
40 40 36
v TPII-60 60 25 31,2 —
30 37,5 —
40 50 —
50 62,5 —
60 63 60
v TPII-150 150 50 62,5 —
60 75 —
80 100 —
100 110 106
VI TPII-150 150 100 — —
120 — —
150 146 140

Ipumeuanue: ipenen perynupoBaHisi HOMHHAIEHOTO TOKa ycTaBKu cocTaBisieT (0,75—1,3) Loy
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KOHT

5. DnexrpomarHutHele myckarenu cepuu [IM12 umeror ciemnyroniue,
yKkazaHHbie B Tabnuie 4.21, 3HauYeHHWs HOMHHAJIBHBIX pPa0OYNMX TOKOB

aKTOB TJIAaBHOM IeNU

3alUIIEHHBIC).

n

Buaa HCIOJHCHHA

(OTKpBITBIE  WIU

Tabnuua 4.21

HomuHanbsHble paboune TOKM KOHTAaKTOB INIaBHOM LienHu myckaresns [IM12

Liiov KOHTAKTOB [VIaBHOM LIETIH ITycKaTens, A, Ipy HanpspKeHusX 1 yactotax 50, 60 I'g

~415, 440,500 B

~550 B

OTKpLITBIC/ 3aKPbITHIC

OTKpBITbIe/ 3aKPbITHIC

IHOM) A a0 ~380B
OTKpLITBIe/ 3aKPbITHIC
80 80/72
100 100/95
160 160/150

80/72
100/95
160/150

50/50
63/63
100/100

HoMunanbpHOE HanpshkeHUE EPEMEHHOT0 TOKa BKIIFOYAIOIIUX KaTyIIeK
coctaBiisieT: 24; 36; 40; 42; 48; 110; 127; 220; 240; 380; 400; 415; 440; 500;
660 B gactotsr 50 I'm.
6. DnekTpoMarHuTHbIe oaHO(a3zHble myckarenu cepuu [IM14 umeror
CJIEIyIOILME AOMOHUTENIbHbIE TEXHUUECKUE TaHHbIE:

e BpeMs BKIIIOUeHUs myckarens He 6omee 0,04 c;
e JIONyCTUMBINA CKBO3HOU TOK B TeueHue 0,1 ¢ He 6omee 200 A;
e BpeMs cpabaThIBaHUS DJIEKTPOTEIUIOBOM 3aITUThI MTyCKATEs:
30 MuH;
2 MUH;

npu ToKe 1,21 ou
pu TOKE 1,57} 1ou
IIPU TOKE S/} you

10 c;

e BpeMs BO3BpaTa dJIEKTPOTEIUIOBOM 3aIUTHI He Oosiee 4 MUH;

® CpOK CIIyXOHbI 8 JeT.

31ech Iy 110 — HOMUHAIIBHBIN TOK ITyCKATEJISI.
7. TonynpoBogHuKoBbIe (OeCKOHTakTHBIE) myckatenu TumnoB [IBP u
[IBH wumeror 1, 2 mnm 3 kaHana KoMMyTanuu. Bpemsi BKIIOUEHUS IS
MycKaTele ¢ MmpsSMbIM MYCKOM cocTaBisger He Oosiee 10 mc, a Bpems
OTKJIFOUYEHHUs — 15 Mc.
Bpewms cpabaTbiBaHusI TOKOBOW 3aIlIUTHI:
o npul/ I, =7 He Oonee 5 c;

o 1pu [/ [ u0n = 1,3 HE G0mE 300 C.
Bpewms cpabatsiBanus 3auuThl oT K3 cocrasinser He 6osee 10 mc.

8. Tupucropnsle nyckarenu tuna [IT UMeOT ecTeCTBEHHOE BO3AYIIHOE
oxJjaxjeHue. HanpsokeHue BXOAHBIX CUTHAJIOB:

norudeckoro «0» 0,05 B;
joruyeckou «1» 12 B.
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4.4. TpancdopmaTopbl TOKa HU3KOBOJIbTHbIE

[IpennasnayeHs! 7151 pabOTHI B IETSX MEPEMEHHOTO TOKA HapsHKEHHUEM

1o 660 B.
TunoBoe 0003HaueHnE TpaHC(HOPMATOPOB COCTABIEHO U3 OYKB U 1uQp,
KOTOpbI€ 0003HAYAIOT:

T — Tpancdopmatop TOKa;

K — karyuieuHnslii;

I — MIMHHBIN;

JI — ¢ IMTOM N30MIAIUCH;
M — MOepHU3UPOBAHHBIN UM MalorabapUTHbIN;
H — HM3KOBOJILTHBIN;
Y — yCuJIeHHBIN;

O — 0IHOBUTKOBBIN WJIM OTIOPHBI;
IT — npoxoaHO¥M WK AJ1s1 YCTAHOBKH Ha IUIOCKHUX IIMHAX;

3 — UMeeT CepJ/ICYHUK B CHEUMAIBHOM HCHOJHEHUM JJIS 3alIUThl OT

A

udpsl

3aMbIKaHHUA Ha 3€MIIIO,
—  HUMCCT

CePICYHHUK

B

criCiuajJaIbHOM HCIIOJTHCHHUH JJIs

nuddepeHranbHON 3alIUThI,
P — pazpeMHBIN CEpCUHUK;
yepe3 TUpe Tociae OYyKBEHHOro 00O03HAYEHUS COOTBETCTBYET
HOMHUHAJIBHOW BTOPUYHOM Harpys3ke TpaHchopmaropa B OM, yBEIMUYEHHON B
100 pa3. ¥V tpancpopmaropoB tuna TKII-0.5T u THIJI-0.5T mudpa 0.5
0003HayaeT KJIacc TOYHOCTH, a OykBa T — TpONMHUECKOE UCTIOTHEHHE.
OCHOBHBIE TEXHUUYECKHE JAAHHbBIE TPAaHCPOPMATOPOB TOKA MPUBEACHHI B
tabmuie 4.22, a B Tabuiie 4.23 — cBeJIeHUsI 0 3aMeHax TpaHc(hopMaTopoB.

Tabmuna 4.22
Texuunueckue JaHHBIC TpaHC(l)OpMaTOpOB TOKa
Homu- Ogo- dnek- | BTOpHYHAas Harpyska, Ipu KOTOpoi obecreun-
ceﬁzg- Tpo- BaETCsI KJIACC TOYHOCTH
Hank Tep, | Zua- 05 1 3
HOE . TP~ | Myrge-
HomuHanbHbI# 1ep- | mMude-
Tun Harmps- . CKast
. BUYHBIN TOK, A CKAT | 1ol
P CTOM™ | yocte | OMm B-A OmMm B-A OMm B-A
JKEHUE, ?K(I))C;f (KpaT—
B HOCTb) HOCTB)
5;10; 15; 20; 30; 40,
TRAND- | 660 | 50,757 100:150; | — | — | — | 5 | — | — | — | —
’ 200; 300
5; 10; 15; 20; 30; 40;
50; 75; 100; 150;
TR-10% 1660 1 5607 300: 400:600: | — | — | OV | 25 | — | — | — | —
800; 1000
5; 10; 15; 20; 30; 40;
TK20 | 660 | 075 100:150: 1) g | s o2 | 5 | — | —

200; 300; 400; 600;
800; 1000
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Oxonuanue tadmue 4.22

OnHo-

Homu- coxyn- Jnek- | BTOpHYHAas Harpy3ka, Ip1 KOTOpOi obecreun-
Tpo- BAETCS KJIACC TOYHOCTH
HaJlb- AHAL | e
Hoe } Tep- | AT 0,5 1 3
T Homunanenslii iep- | mude- cKast
i Hingfl- BUYHBIA TOK, A CKat | o
P CTOM™ | wocts | Om B-A OmMm B-A OMm B-A
JKEeHHUeE, FK(;C;B (kpart-
B HOCTB) HOCTD)
5;10; 15; 20; 30; 40;
TK40 | 660 | ,o0i 11900 f ) — J o4 | 10 |04 | 10 | — | —
800; 1000; 1500
5;10; 15; 20; 30; 40,
50; 75; 100; 150;
TR-120°1 660\ 560."400; 800; 1000; | — | — | — | — | 2| 30| — | —
1500
TI20 | g6 | 0000000800 o s { o2 | s | — | —
TIII-40 660 600; 800; 1000 — — 0,4 10 — — — —
THI-120 660 800; 1000; 1500 — — — — 1,2 30 — —
TII-0,5 500 14000 6(4c) | — — — — — — —
TIJI- 660 400; 600; 800 o L L 5 — 5 — 5
0,5T* 1000; 1500 10
100-300 40 500 — 5 — 5 — 5
TIHIH-0,66 | 660 400-600 30 187 — 5-10
800-1000 37 125 — 10
THII-0,5* | 500 15000; 25000 22(4c)| — — — — — 2 50
300; 400 — — — 5 — — — —
THIL-0,66 | 660 | 600. 800: 1000: 1500 o | — | — | — | =
THII-0,66 | 660 15000; 25000 — — — — — — 2 50
2000; 3000. — — — — — — — —
THUT-0,66 | 660 4000; 5000 I R T I I
TIIMC- 660 2000; 3000; 4000 — — — — — — — —
0,66 5000; 6000; 8000 — — — 40 — — — —
800; 1000; 1500;
THIILI- 660 2000 25(4c)| — 0,8 20 2,0 50 4,0 100
0,66 3000; 4000; 5000 | 75(4c)| — 0,8 20 2,0 50 4,0 100
8000; 10000 — — — — — — 0,8 20
TOII-0,66 | 660 ot 1 10 250 — — — — — — — —
TIIII-0,66 | 660 ot 300 mo 1500 — — — — — — — —
T3JIM 660 8,5%* — — — — — — — —
T3PJI 660 25%* — — — — — — — —
T3JI-1 660 T** — — — — — — — —
T3J13-125 | 660 2,8%* — — — — — — — —
T33-4 660 J* — — — — — — — —
* — CHSAT C IIPOU3BOJICTBA; ** — TOK YyBCTBUTEIHHOCTH.
Taomuna 4.23
3ameHa TpaHcpopMaTOPOB TOKA
Tunel 3aMeHsAeMBIX TPaHCPOPMATOPOB 3amMeHa

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

TOI1-0,66; TILII-0,66

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

2000 A 1 3000 A

TIIJI-0,66 2000/5 — 5000/5

T3]

T3JI-1; T3JIM-1; T3PJI, T3JI2-125
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5. MPOBEPKA CEUYEHUH ITPOBOJHUKOB 110 IIOTEPE
HAIIPAKEHUA

[IpoBepka BBIOpaHHOIO CEUEHUS! MPOU3BOAUTCS IYTEM CONOCTaBIICHUS
JONMYCTUMOM TIOTEPU HANPSKEHHS C pacueTHOW. [ CuIOBBIX ceTei
OTKJIFOYEHHUE HAIPSKEHUSI OT HOMUHAJIBHOTO JIOJDKHO COCTAaBJIATh HE Oojee
15% Uyon. 11 OCBETUTENBHBIX CETEW MPOMBIIUICHHBIX NPEANPUATANR U
OOIIECTBEHHBIX 37aHUMN JOIMYCKAETCS OTKIOHEHUE HaIpsKEHUs OoT +5 10
—2,5% Ulom, 1151 CETEM KUIBIX 3/TaHUN U HAPY>KHOTO OocBeleHUs £5% Uy

IIpoBepka 1EXOBOM CETH N0 YCIOBUSAM JONYCTUMOM IIOTEPH
HaIIPSKEHUS. M IOCTPOEHUE DIIOPHI OTKIOHEHUS HAIIPSKEHUS BBITIOJIHSIOTCS
it nermoykd auHuA ot muH [TIII go 3axumMoB omHOro HauoOoee
ynaneHHoro ot uexoBoil TII mnu Hambosiee MOIIHOTO 3JEKTPONPUEMHHKA
JUISL pEKUMOB MaKCUMAaJIbHBIX U MUHUMAJIbHBIX Harpy3ok (Oornpeaensercs u3
cyroyHoro rpaduka Harpy3ok (cm. pazgen 1)), a B ciayyae
IBYXTpaHC(HOPMATOPHOI MOJACTAHIIMN — U JIJISl TTOCIIEABAPUMHOTO PEKUMA.

Jlns Ttpexda3Hoil ceTh ¢ OJHOW Harpy3KoW, MPUIIOKEHHON B KOHIIE
JUHUY, TIOTEPs HAIPSOKEHUS B OJJHOM MpoBoje ((pa3Has moTepst HampsHKEHMST )
COCTaBHT:

AU¢%=]FCOS@+IXSIH(I)-1OO, (5.1)

HOM
a MexayQazHas

AU% =AU 3%3. (5.2)
JlJ1s Hepa3BETBIEHHON MarucTpaibHON Tpex(da3HoUl ceTH ¢ Harpy3Koi,

MPUCOEIMHEHHON BJOJb JIMHUM Ha MPOU3BOJBHBIX paccTosHUsIX (puc. 5.1),
Mexay(pazHas moTepst HAMPSKEHUS

. i=n i=n
AU%=M DI Ricosg; + Y I X;sing; (5.3)
Hom \ j=1 i=l1

NI

AU% =

M(%anosq)f +§Il.xi sinqol.] (5.4)
i=l

HOM i=l
PacmugpoBka cumBoioB, Bxoasmmx B ¢dopmynsl (5.3) u (5.4), naHa Ha
puc. 5.1. 3HaueHus (MOrOHHBIE) AKTUBHBIX U MHIYKTHBHBIX COIPOTUBIICHUM
KOMIUIEKTHBIX IIIMHOIPOBOIOB, IPOBOAOB U Kabenel NpUBEIEHbI B Ta0IMLAX
pazzaena 6.

B Tabmumax 5.1 u 5.2 naHbl JUIMHBI JIMHUH TIPY MOJTHOK Harpy3ke Ha 1%
NOTEPU HAIPSKEHUS [z¢10,. 1IpH 3aJTaHHON TOMYCTUMOM MOTEpE HANPSKEHUS

AU, on9, IO COOTHOIICHUIO:
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< Ly, Ry, Xy >
< L3, R3, X3 >
< L), Ry, Xy ——>
Ly, Ry, Xi
pd N
N 7
cosOy, 1) cos®y, I» cos®Ps, I cosOy, Iy
- >
Iy, X1 I, X2 13, X3 I'n, Xn
< Il Sle lz N 13 ln N
[N 1IN 7 7 |
\'4 ]1’ Y ]2' Y [3' Y In,
cosQ;’ cos®,’ cosQs’ cosQy,’
Puc. 5.1. OnHonMHEHAs cXeMa MaruCTpaJibHON CETH.
R U r — QaAKTHUBHBIC COHpOTI/IBJ'IGHI/ISI COOTBCTCTByIOIJ_[I/IX y‘-IaCTKOB CCTH, X n x —

WH/yKTHBHBIC COMPOTHBJICHHUS COOTBETCTBYIOIINX yYaCTKOB CeTH, |~ — JIMHEHHbBIC TOKH
AIIEKTPOIIPUEMHHKOB, COSQ' — KO3()(UIIMEHTH MOITHOCTH 3JIEKTPONPUEMHUKOB, COSY —
KO3(PHIMEHT MOIIHOCTH COOTBETCTBYIOIINX YYaCTKOB JIMHUH, L ¥ [ — COOTBETCTBYIOIINE

JJINHBI YYaCTKOB CCTH.

Tabmuma 5.1
OcHOBHBIC pacyeTHBIC JaHHBIC TpeX(ha3HBIX KaOenei
Kabenu ¢ anroMuHHUEBBIMU KHU-
Kabenu ¢ MeIHBIME KUJIaMU
JaMu
Harips- Ceuenue | Ilorepu B og- [Torepu B ox1-
JKEHUE, 2 p A JlmmHa Kades p g JmiHa kabes
KWIbL, MM~ | HOM Ka0eJie ipr HOM KabeJie npu
kB . Ha 1% notepu . Ha 1% notepn
MONHOM HATPY3- | o | MOUHOH Harpys-|
ke, KBT/kM Hatp ’ ke, KBT/km P ’

10 40 185 41 310

16 45 220 46 370

25 50 260 47 445

35 51 310 49 524

50 54 360 52 600

6 70 59 410 59 690
95 61 470 61 790

120 64 510 64 865

150 67 560 66 935
185 69 600 70 1020

240 70 680 72 1150
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OxkoHuaHue Tadmume! 5.1

KabOenu ¢ amoMUHUEBBIME KHU-

Kabenu ¢ MeqHBIMU KUIIaAMU

JamMu
Harps- Ceuenne | Ilorepu B on- [lorepu B oz~
JKEHHE, 2 JlmmHa Kades JmiHa kades
<B KWIbL, MM~ | HOM Ka0eJie ipu Ha 1% notepu HOM KabeJie npu Ha 1% notepu
IIOJIHOW Harpy3- TIOJIHOW Harpy3-
ke, KBT/K HAIPSDKEHUS, M ke, KBT/KM HAIPSDKEHUS, M
16 36 400 37 535
25 39 510 38 650
35 42 560 43 730
50 44 660 44 860
10 70 44 780 45 1010
95 50 860 49 1120
120 54 930 53 1210
150 56 1010 54 1320
185 57 1100 58 1440
240 58 1250 60 1570
Tabmuma 5.2

BOSJ_IYH_IHBIG ABYXICITHBIC JINHUKW Ha MCTAJNIMYCCKUX OIIOpPax

JnvHa TuHAH, M,
Hanpsixe- | Ceuenue, | Bec.1/kM Ha Hotepn mout- | Harpyska, | npu noxtoi ﬁla_
e, kB ol - HocTU KBT/KkM | coTHu KBA Ha | rpy3ke Ha 1%
Ha OJHY LIl | OJIHY IIeTh MOTEPH HaTpsi-
JKEHUS
35 0,31/0,45 88 10,3 1340
50 0,39/0,59 113 13,3 1480
70 0,55/0,83 125 16,6 1650
35 95 0,77/1,16 134 20,3 1840
120 0,93/1,48 140 23,0 2050
150 1,21/1,85 149 27,0 2190
185 1,48/2,31 161 31,2 2340
240 1,96/2,99 176 36,9 2560
70 0,55/0,83 125 104 5100
95 0,77/1,16 134 128 5700
110 120 0,93/1,48 140 144 6400
150 1,21/1,85 149 170 6800
185 1,48/2,31 161 196 7300
240 1,96/2,99 176 232 7900
1
ldon = lAUl% ) AU{)on% ] = (55)
pacuem.
T0€ loon, Ipgew. — MOIYCTUMBIA M PACUETHBIM TOK JIMHHM, MOXKET OBITH

paccuuTaHa JOMycTHMas JJUHA [y, MO0 MpU W3BECTHOW JJIMHE — TMOTEpU
HaIpSKEHUS.
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[To manHbIM TabmuUIl 5.3—5.5 MOTEpH HANPSHKEHUS B KaOCTbHBIX JIMHUSIX

N IIXHOIIPOBOAAX OIIPCACIIAIOTCA 110 COOTHOIICHUIO!

AU%=AU, -1, . -I.

pacu

(5.6)

Tabmuma 5.3
[Torepu manpsixenust AUy, % / (A-xm), B Tpexda3zubix cersix 380 B,
BBIIIOJIHEHHBIX NMPOBOJIaMH B Tpy0ax U KabensiMu

Ceuenue AUy, % / (A-xm), Tipu cosQ
HKHITBL,
ive 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
Ilposooa u xabenru ¢ AaNIOMUHUEBLIMU HCULAMU
2,5 1,76 2,32 2,89 3,45 4,02 4,58 5,14 5,69
4 1,11 1,47 1,82 2,18 2,52 2,87 3,23 3,56
6 0,754 0,988 1,22 1,46 1,69 1,92 2,15 2,37
10 0,469 0,610 0,748 0,887 1,03 1,17 1,29 1,42
16 0,307 0,394 0,480 0,567 0,642 0,735 0,817 0,888
25 0,211 0,266 0,321 0,375 0,428 0,480 0,530 0,569
35 0,160 0,200 0,238 0,276 0,313 0,349 0,384 0,407
50 0,122 0,149 0,176 0,202 0,227 0,251 0,273 0,284
70 0,0965 | 0,116 0,134 0,152 0,169 0,185 0,200 0,203
95 0,080 | 0,0934 | 0,106 0,119 0,130 0,141 0,151 0,150
120 0,070 | 0,0806 | 0,0906 | 0,100 0,109 0,117 0,123 0,119
150 0,0628 | 0,0710 | 0,0787 | 0,0855 | 0,0915 | 0,0970 | 0,100 | 0,0945
185 0,0547 | 0,0633 | 0,0692 | 0,0746 | 0,0792 | 0,0830 | 0,0847 | 0,0769
240 0,0510 | 0,0555 | 0,0601 | 0,0637 | 0,0664 | 0,0683 | 0,0687 | 0,0592
Ilposooda u kabenu ¢ MeOHLIMU HCULAMU
1 2,63 3,43 4,26 5,10 5,94 6,76 7,60 8,41
1,5 1,74 2,29 2,85 3,41 3,96 4,51 5,06 5,60
2,5 1,06 1,40 1,73 2,06 2,39 2,72 3,05 3,37
4 0,68 0,891 1,10 1,30 1,51 1,71 1,92 2,11
6 0,464 0,603 0,741 0,880 1,02 1,15 1,28 1,41
10 0,293 0,373 0,458 0,541 0,621 0,70 0,776 0,842
16 0,199 0,250 0,301 0,351 0,400 0,447 0,494 0,528
25 0,142 0,173 0,205 0,236 0,266 0,295 0,322 0,337
35 0,110 0,133 0,155 0,176 0,197 0,216 0,234 0,241
50 0,0874 | 0,103 0,117 0,132 0,146 0,158 0,169 0,169
70 0,0701 | 0,0805 | 0,0901 | 0,0997 | 0,107 0,115 0,121 0,120
95 0,0615 | 0,0692 | 0,0760 | 0,0824 | 0,0879 | 0,0929 | 0,0956 | 0,0887
120 0,0555 | 0,0615 | 0,0664 | 0,0710 | 0,0751 | 0,0779 | 0,0787 | 0,0702
150 0,0514 | 0,0551 | 0,0592 | 0,0624 | 0,0646 | 0,0664 | 0,0660 | 0,0562
185 0,0478 | 0,0510 | 0,0537 | 0,0555 | 0,0574 | 0,0578 | 0,0565 | 0,0455
240 0,0440 | 0,0460 | 0,0478 | 0,0490 | 0,0495 | 0,0490 | 0,0467 | 0,0350

Ipumeyanue: nnsa xabeneit ¢ Oymaxnoi nzomsinued 10 1000 B npu cos@=0,3 u ceuennu 240 MM® JTaH-
HbIE TaOJIUIIBI IOJDKHBI OBITH CHIDKEHBI TpuMepHO Ha 15%. [1o mMepe ymeHbleHus cedeHus 10 2,5 MM” HIH
yBeJIMYEeHUs 3Ha4eHUst cosP 110 1,0 3To CHIKEHHNE OCTEeNeHHO yMeHblIaeTcs 10 0.
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Tabmuma 5.4
[Totepu nanpsixenus AUy, % / (A-km), B Tpexdaszubix cersx 380 B,

BBITIOJTHEHHBIX MPOBOJIaMH MPOJI0KEHHBIMU OTKPBITO B OJTHOM MJIOCKOCTH

IIPU pACCTOSIHUU a=15 cm

Ceuenue AUy, % / (A-xm), Tipu cos®
HKHJTBI,
MM 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0
Ilposooa u xabeiu ¢ ANOMUHUEBBIMU HCULAMU
2,5 1,87 2,43 2,96 3,52 4,10 4,65 5,19 5,69
4 1,22 1,56 1,91 2,26 2,6 2,94 3,28 3,56
6 0,855 1,08 1,32 1,55 1,77 1,98 2,20 2,37
10 0,56 0,697 0,830 0,960 1,06 1,22 1,34 1,42
16 0,394 0,477 0,560 0,640 0,716 0,790 0,856 0,888
25 0,292 0,344 0,394 0,442 0,488 0,530 0,567 0,569
35 0,238 0,275 0,309 0,341 0,371 0,399 0,419 0,407
50 0,196 0,221 0,243 0,264 0,283 0,298 0,307 0,284
70 0,168 0,184 0,198 0,211 0,222 0,230 0,232 0,203
95 0,147 0,158 0,167 0,176 0,180 0,184 0,181 0,150
120 0,135 0,143 0,149 0,155 0,158 0,157 0,152 0,119
150 0,125 0,130 0,135 0,137 0,138 0,136 0,129 | 0,0945
185 0,116 0,120 0,123 0,124 0,124 0,120 0,112 | 0,0769
240 0,110 0,112 0,113 0,113 0,111 0,106 | 0,0951 | 0,0592
Ilpoeooda u kabenu ¢ MEOHbLIMU HCULAMU
1,5 1,85 2,40 2,95 3,49 4,04 4,58 5,10 5,60
2,5 1,16 1,50 1,83 2,15 2,47 2,79 3,10 3,37
4 0,78 0,99 1,19 1,39 1,59 1,78 1,97 2,11
6 0,565 0,698 0,833 0,970 1,04 1,21 1,33 1,41
10 0,386 0,464 0,547 0,617 0,690 0,757 0,819 0,842
16 0,286 0,333 0,379 0,423 0,464 0,501 0,533 0,528
25 0,222 0,251 0,278 0,303 0,327 0,346 0,359 0,337
35 0,189 0,209 0,226 0,242 0,256 0,266 0,270 0,241
50 0,161 0,174 0,185 0,194 0,202 0,205 0,202 0,169
70 0,141 0,148 0,154 0,159 0,161 0,160 0,153 0,120
95 0,129 0,134 0,137 0,139 0,138 0,135 0,126 | 0,0887
120 0,121 0,124 0,125 0,125 0,124 0,118 0,108 | 0,0702
150 0,113 0,115 0,116 0,114 0,111 0,105 | 0,0947 | 0,0562
185 0,108 0,108 0,108 0,106 0,102 0,095 | 0,0883 | 0,0455
240 0,104 0,103 0,103 0,098 0,094 0,086 0,074 | 0,0350

B pacuernoit uenouke I'TIII — yaganeHHbIH 3IEKTPONPUEMHUK UMEETCS
TpaHcopmaTopHast
tpaHcdopmaTope AU,,,% ONpenessatoTcs Mo COOTHOMEHHUIO:

oexoBast

AU,,%=8,,U, cos@,+U, sin@,)+

Ba)XHble NYHKTbl AOKYMEHTa MO)XHO HalATu no CCbIAKEI
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Tabmura 5.5

[ToTepu HamnpsiKeHHs! B LIMHONIPoBOoAaxX HanpsbkeHueM 380 B

Howmu- [Motepu Hanpsixenus AUy, % / (A-kM), Tipu cos@
[[luHompo- | HaNbHBIN
BOJ TOK IIIUHO- 1,0 0,95 0,90 0,85 0,80
npoBoja, A
250 0,114 0,128 0,13 0,131 0,129
ILIPA 400 0,082 0,0964 0,1 0,102 0,1022
630 0,0455 0,0575 0,0607 0,0626 0,0637
1600 0,0155 0,018 0,0185 0,0187 0,0187
HIMA 2500 0,0091 0,0115 0,0121 0,0125 0,0127
4000 0,0059 0,00845 0,0098 0,0098 0,0104

rae f3,,, — OTHOIICHUE (aKTHUECKON HATrPpy3KH OJHOTO TpaHc(hopMaTopa K ero
HOMHUHAJIBbHOM MOILIHOCTH B paccMaTpuBaeMoM pexume padots; U, U, —
aKTHBHAs U PEAKTUBHAS COCTABJISIIOLIME HANPSKEHUS KOPOTKOTO 3aMbIKaHUS
U,;%, paBHbIE:

Aua%=£1oo; AU, % =,|(U,%)* - (U, %)’ (5.8)

Hor.mp
AP, — moTepu KOPOTKOTO 3aMBIKaHUsA B TpaHchopmarope, KBT; Syoump —
HOMHUHAJIbHAS MOIMHOCTH TpaHchopmaTopa, KBA; cos@, u sin@, -—
KOA(PGUIIMEHT MOIIHOCTH BTOPUYHON HArpy3kd TpaHc(hopMmaropa ¢ y4yeToM
YCTAaHOBKHA KOMITCHCHPYIOIIUX YCTPOMCTB M COOTBETCTBYIONIUH €My SinQ.
3unauenus AP, u U,;% TpancpopMaTopoB JaHbl B pazjiene 7.

OTKIIOHEHUE HANPSDKCHUS OT HOMHHAJIBHOTO B JIFOOOW TOYKE CETH

PaCCUYHMTHIBACTCS 110 BBHIPAKCHUIO:
i=n
V=VW%=8Ump%—ZAUI.%, (5.9
i=1
rae V% — OTKIIOHEHWE HANpPSHKEHHs B LEHTPE NMUTAHUSA, KOTOPOE PABHO
+5%Uyn B PEXKUME MAKCHUMAIBHBIX HArpy3o0k W Uy, B peXUME
MHUHHUMANBHBIX Harpy3ok cetu; 0U,, — «m1o0aBKa», co3laBaeMasi LEXOBBIM
TpaHchOpMaTOPOM; IZ’Z‘AUI.% — CyMMa TOTepb HaIpPSKEHUsI 0 KaKou-1100
i=1
TOYKHU CETH, HAUUHASI OT IIEHTPA MUTAHMUSL.

[Tox «106aBKOI» HAMPSXKEHUS 1IEXOBOTO TpaHChOopMaTopa MOHUMAETCS
OTKJIOHEHHUE HANpsDKEHUS OT HOMUHAJIBHOTO I BTOPUYHON OOMOTKH
Tpanchopmaropa, Korja B TEPBHYHOH OOMOTKE COOTBETCTBYIOIIEE
OTBETBJICHHE. 3HAUCHHUE «T00AaBKW» PETYIUPYETCS H3MEHEHHUEM YHCTa
BHUTKOB IIEPBUYHOM OOMOTKH TpaHChopMaTopa.
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6. PACYHET TOKOB KOPOTKOI'O 3AMbBIKAHHWA U IPOBEPKA
OBOPYJIOBAHUA HA UX JTEUCTBHUE

Pacuer TOokoB K3 B cucremax »sneKTpoCHaOXEHHSI MPOU3BOIUTCS
YOPOUIEHHBIM CIIOCOOOM C PSIAOM JOMYLIEHUI:

— Tpex(}a3Hy CUCTEMY CUUTAIOT CHMMETPHUYHOIA;

— HE YYWTBHIBAKOT HACBIIICHHWS MArHUTHBIX CHCTEM, 4YTO ITO3BOJISIET
CUMTaTh BCE IENU JUHEHHBIMH, CJIEJO0BATEIHbHO, MOXET OBITh NMPUMEHEH
MIPUHITUIT HATOKECHUS,

— npeHeOperatoT HaMarHA4YHABaIOIIUMHU TOKaMHU CUJIOBBIX
TpaHCHOPMATOPOB M E€MKOCTHBIMH MPOBOAMMOCTSAMH BCEX 3JIEMEHTOB
KOPOTKO3aMKHYTON ceTu (kpome Bo3ayuiHbix jguHui 330 kB u Bbime u
kabenbHbIX TUHUN 110 kB 1 BbIIIE);

— B TeueHue Bcero npouecca K3 3.4.c. reHepaTtopoB CUCTEMBI CUUTAIOT
COBIIAIAIOIIMMHU 110 (ase;

— DJIEKTPOJBWKYIIME CHJIBI BCEX HMCTOYHUKOB NUTAHUS, 3HAYUTEIBHO
yaaleHHbIX OoT Mecta K3, cunTaroT Hen3MeHHbIMU.

Ecnu ykasaHHbIE NONyLIEHHs NPHUHATH HENb3s,, TO pacdyeT TOKOB K3
ciieyeT NPOU3BOAUTH O0Jiee TOUHBIM criocodom [12, 13].

6.1. OcHOBHBIE COOTHOLLICHUSA MEK1Y TOKAMHU NPH Tpex(pasHoM
KOPOTKOM 3aMbIKAHMHU

[ToaHBII TOK  KOPOTKOTO  3aMBIKAHMUSI  OMNpPENEISeTCS  CYyMMOM
NEePUOJUYECKON U alepuoguveckoil  coctamistomux. Haumbosbiee
aMIUTUTYJJHO€ 3HAYEHUE IIOJHOTO TOKa HAOMIOAAaeTcs 4Yepe3 MOJIeproja
(0,01c) mocne navana K3. 3TOT TOK Ha3bIBaeTCs yAapHBIM TOKOM KOPOTKOTO
3aMBIKaHHA I,y W OIPENEIAETCS KaK CyMMa aMIUIMTYJHOIO 3HA4EHUs
IIEPUOJIUYECKON  COCTABJSIIOLIEM TOKA WM MIHOBEHHOIO  3HAUYEHUS

anepuoanydeckoi cocrapisronieit aist ¢ = 0,01c.

3

CBsi3b  MeXAy 3HAYEHUEM YIapHOro TOKa iyf) U HAYAIbHBIM

JEUCTBYIOIIMM 3HAYEHUEM IEPUOJAUYECKON COCTABIISIONIEN TOKA KOPOTKOTO
3aMbIKaHus [} yCTaHABIMBAETCS M3 CIIEAYIOMUX COOTHOIIEHHIA.

Anepﬂozmqecma COCTaBJIAOIAd 3aTyXacT II0 3KCIIOHCHIOHWAJIbHOMY
3dKOHY:

i =i exp —Ti , 6.1)

a
a

rac iao — MAaKCHUMAJIbBHOC 3HAYCHUC aHCpI/IOI[I/I‘K?CKOﬁ COCT&BHHIOIHGfl; Ta -
ITIOCTOsIHHAas BpEMCHU 3aTyXaHUA ar[epnozmqeacoﬁ COCTaBHHmmeﬁ,
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omnpenessieMass COOTHOIICHHEM MEXAY HWHIYKTUBHOCTBbIO Ly W aKTHBHBIM
conpoTuBiieHueM Ry nienu K3:

L
T, =% (6.2)
Rk
wiu npu yactore f = 50 'y yepe3 MHIYKTUBHOE COMPOTUBIIEHUE X LIETIH:
X X
I = k= £ (6.3)
2n f R, 314R,
VY napHslil TOk, cooTBeTcTBYIOIMMI BpeMenu ¢ = 0,01c, cocTaBiuser:
t
(3) _ o .
yd l + ln max laO CXp| — - + ln max ? (64)
NN O N CC) S
e I, .. =V2 I,/ — MakCUMaJIbHOE 3HaYeHue; [, — NEHCTBYIOIIEE 3HAYEHHE
MePUOANIECKON COCTaBIIIONIEH ToKa mpu Tpexdaznom K3.
B moment Bpemenun t =0Tok [, . =1 _ ,TOorja:
4 4
i =i Il+exp —— ||=v2 13| 1+exp —— ||.  (6.5)
T, T,
¢
OO6o3Ha4uB | 1+exp| —— || = Ky, HOIydaeM:
T
i® (3)
i =k N21G). (6.6)

CnenoBaTenbHO, yAApHBIM KOY(QQHULUUEHT K,y YUYUTHIBAET COOTHOLICHUE
MEXJy aKTHMBHBIM M pPEaKkTUBHBIM compoTuBieHueM unenu K3, T.e.
paccrosaue mecta K3 ot reneparopa. 3HaueHus K,y B 38BUCUMOCTH OT MECTa
K3 npusenens! B Tabnuie 6.1 u Ha puc. 6.1.

Tabnuua 6.1
VY napubie K03 PUIUEHTH B 3aBUCUMOCTH OT MECTa KOPOTKOT'O 3aMbIKaHUs

MecTo KOPOTKOTO 3aMbIKAHUS Kyo
BBIBO/IBI SIBHOTIOTIOCHOTO T€HEPATOPA C YCIOKOUTEIHHOH OOMOTKOM 1,93
BriBoas! TypOoreneparopa 1,91
B nienu 6e3 y4yera akTHBHOTO CONPOTHBIICHHUS 1,8
Ha ctopone no 1000 B tpanchopmaropo momuocThio: 1600, 2500 kB-A 1,4
630, 1000 xB-A 1,3
100, 250, 400 xB-A 1,2

VY nanennsie Touku K3 ¢ y4eToOM akTUBHOI'O CONPOTHUBIICHUS o puc.6.1
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Puc. 6.1. Kpusas s onpeneneHus yaapaoro kodgduimenrta

[Ipy nuTaHMM OT HCTOYHMKA OECKOHEYHOW MOIIHOCTH 3.J1.C. €ro
HEU3MEHHA U Ilepuoaudeckas cocrasistonias Toka K3 Oyaer HensMeHHa:

[0 =0 = Yo 6.7)

oo \/5 Zp& D

rae 18— nelictByrommee 3Hauenune ycranousmierocs toka K3; U, — cpennee

HOMHUHAJIbHOE (JIMHEHHOE) HANPSHKCHUE CHUCTEMBI, IPUBEACHHOE K CTYIICHH,
Ha KoTopoil paccmarpuBaercsi K3; Z,, — mnonHoe (MIM HHIYKTHBHOE)
conpoTuBiieHue 10 Mecta K3.

6.2. Crioco0bI 1 0COOEHHOCTH pPacyeTa TOKOB KOPOTKOI0 3aMbIKAHNS B
pacnpene/JuTebHbIX ceTAX Hanps:xeHueM Boime 1000 B

IIpu pacuere TOokOoB K3 B cersax Beiue 1000 B  yuuTeiBaercs
WHIYKTUBHOE CONPOTHUBIICHUE DJIIEMEHTOB CETH: DJIEKTPOJBUIATENEM,
TpaHC(OPMATOPOB, PEAKTOPOB, BO3AYUIHBIX M  KaOENbHBIX JIMHUM,
TOKOIIPOBOJOB. AKTHUBHOE CONPOTUBIIEHUE YUYUTHIBAETCS JJISi BO3AYLIHBIX
JIDII ¢ ManpIM Ce€4eHUEM IPOBOJOB U CO CTAJIbHBIMHU IIPOBOJIAMH, a TAKKE
JUIs KaOENbHBIX JTMHUNA OOJIbLIONW MPOTSYKEHHOCTU C MajbIM CEYEHHEM K.
[lenecooOpa3HO yuHTHIBaTh aKTMBHOE COINPOTUBIIEHHUE, €CIU Fy = X5/ 3, THe
rs, Xy — CyMMapHbl€ AaKTUBHO€ U PEAKTHUBHOE COMPOTUBJIEHUS CETU OT
MCTOYHUKA nuTaHus 10 mecra K3.

AKTUBHOE CONPOTHUBIIEHHE TpPaHC(POPMATOPOB TaKKE HEOOXOIUMO
y4UTBIBaTh B pacuerax TokoB K3, ecmu 7,,=0,3x,, Kpome storo, nHa
CONPOTUBJICHUE BJIMAET W3MEHEHHE YHCIa BUTKOB OOMOTOK YCTpOWCTBaMHU
pPEryJIUMpOBaHUsA  HAlPSDKEHUsA.  YYeCTb  JACHCTBUTEIBHOE  ITOJIOXKEHUE
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OTBETBJICHUH KaX/I0ro TpaHchopMmaropa B PaCHpPEACIUTENBHBIX —CETIX
IIPAKTUYECKU HEBO3MOXKHO, IIOCKOJIBKY WX IIOJIOKCHHE H3MEHSETCS B
3aBUCHMOCTHU OT 3HAUEHUs Harpy3KH, CXeMBbI U pexkuma padotel cetu. [loaTomy
Opy pacueTax MPUHUMAETCS, YTO BCE TpaHC(HOPMATOpPhl BKJIIOUYEHBI Ha
OCHOBHO€ OTBETBJICHHE, COOTBETCTBYIOIIECE NX HOMUHAIBHOMY HAIIPSKEHUIO.

Bimsinue nBurarenein Ha Toku K3 He ydWThIBaeTCA: NIpU €IMHUYHOU
MotHocTy asuratens 1o 100 kB, ecnu npu 11000i MOUTHOCTH JBUTaTEIn
otneneHsl oT Mecta K3 aByms unu Oonee cTyneHsiMu TpaHchopmalnuu, eciu
TOK OT JIBUTATENIsI MOXET NOCTynaTh K MecTty K3 uepe3 Te ke 3IeMEHTHI,
4yepe3 KOTOpbIE MPOXOIUT OCHOBHOM TOK K3 OT ceTtH, 1 ecinu cOnpoTUBIICHHE
ATHUX JIEMEHTOB (JIMHUM, TpPaHC(HOPMATOPOB U T.I1.) BEJIUKO.

s onpenenenus: 3HadeHU TokoB K3 cocTaBiisieTcsi B OJJHOJIMHEMTHOM
UCIIOJJHEHUM pacyeTHas CXeMa, B KOTOPYK BBEICHBI TI'€HEPATOpHI,
CUHXPOHHBIE M aCUHXPOHHBIE JBUraTenu, Biauswomue Ha Tok K3, a Takxke
DJIIEMEHTHl  CHUCTEMBI  DJIEKTPOCHAOXKEHHsS] (JIMHUM, TpaHC(HOPMATOPHI,
pPEaKTOpbl), COEAUHSIOINE UCTOYHUKH AeKTposHeprun ¢ mectoM K3. Ilpu
COCTaBJICHMHM PAaCYETHOM CXEMbI MCXOJAT U3 YCJIOBHM IJIUTENBHOU padOTHI
AIEKTPOYCTAHOBOK PACCUMUTHIBAEMOU CETH.

JIns  SIEMEHTOB PAacyeTHOM CXEMbl NPUHUMAKOTCS — CIIEIYIOIIHE
WHIYKTUBHBIE CONPOTHUBIICHUS:

— Ui CMHXPOHHBIX T€HEPATOPOB X, BBIPAKAETCA B OTHOCHTEJHHBIX

CAMHUIIAX M TPEACTaBIsAeT CO00Ml CBEpPXMEPEXOJHOE OTHOCHUTEIbHOE
PEaKTUBHOE CONPOTUBIICHHE IO TMPOAOJBHOW OCH  TMOJIOCOB; IS
Typ6orenepatopoB x; = 0,125; 11 THAPOreHEPATOPOB C YCIOKOUTEIBHOM

06MOTKON X, = 0,2; 6€3 YCIOKOUTENbHOM 06MOTKH — 0,27;
— JUIA CHHXPOHHBIX U CHHXPOHHBIX JBurarenei x, = 0,2;

— s TpaHcopMaTopoB, €ciM  TpeHeOpedb  UX  aKTUBHBIM
COIPOTUBIEHUEM (IIPH  Syoy mp > 630 KBA), HanpsokKeHME KOPOTKOIO
3amblkanusa U% = x,,% (3HadeHne U, TNPHBOAMTCA B Karajorax), s
HEKOTOPBIX TpaHCPOPMATOPOB CM. pasjei 7;

— st Bo3ayuHbix JIQIT nanpsokenuem Boiiie 1000 B 3HaueHue x, 1aHo
B TabJmiie 6.2;

— Ju1s KaOenbHBIX JIMHUHN HanpsbkeHreMm 6—20 kB xy = 0,08 Om/kmM;

— JJISI pEaKTOPOB COMPOTUBIICHUE JIA€TCS B MPOILICHTAX U MEPEBOIUTCS B
OTHOCHUTEJIbHBIC MM UMCHOBAHHBIC IMHHIIEI,

— 00001IeHHas Harpy3Ka — ee OTHOCUTeNbHOe 3HaueHue 0,35;

— AaKTHUBHOE CONPOTHUBJIEHUE 7y BO3AYIIHBIX M KAaOEJIbHBIX JIMHUI
NpUBEAEHO B Ta0auue 6.3;

— pacdeTHbie (OPMYIBI JIJIST OTMPEIEICHUS COMPOTUBIICHUS AJIEMEHTOB
CXEM BJIEKTPOYCTAHOBOK JiaHbl B [2, 11].
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Tabmuma 6.2

PeakTrBHOE CONTPOTHUBIICHUE AITFOMUHUEBBIX U
CTajJeaTlOMHUHUEBBIX TTPOBOIOB, OM/KM

[Ipu cpenHEeM T€OMETPUUECKOM PACCTOSHIM MEXY IPOBOJAMH, MM
Mapka

800 | 1000 | 1500 | 2000 | 2500 | 3000 | 3500 | 4000 | 4500 | 5000
A-35 0,352 | 0,366 | 0,391 | 0,410 | — — — — — —
A-50 0,341 | 0,355 | 0,380 | 0,398 | 0,413 | 0,423 | 0,433 | 0,442 | — —
A-70 0,331 | 0,345 | 0,370 | 0,388 | 0,402 | 0,413 | 0,423 | 0,431 | — —
A-95 0,319 | 0,333 | 0,358 | 0,377 | 0,393 | 0,402 | 0,413 | 0,421 | — —
A-120 0,313 | 0,327 | 0,352 | 0,371 | 0,385 | 0,396 | 0,405 | 0,414 | — —
A-150 0,305 | 0,315 | 0,344 | 0,363 | 0,376 | 0,388 | 0,398 | 0,406 | 0,416 | 0,422
A-185 0,298 | 0,311 | 0,339 | 0,355 | 0,370 | 0,382 | 0,391 | 0,399 | 0,409 | 0,416
A-240 — 10,304 | 0,329 | 0,347 | 0,361 | 0,372 | 0,382 | 0,391 | 0,401 | 0,406
A-300 — 10,297 | 0,322 | 0,340 | 0,354 | 0,366 | 0,376 | 0,381 | 0,394 | 0,401
A-400 — 10,289 | 0,315 | 0,331 | 0,344 | 0,356 | 0,366 | 0,374 | 0,386 | 0,391
A-500 — | 0,281 | 0,305 | 0,324 | 0,337 | 0,348 | 0,389 | 0,366 | 0,377 | 0,383
A-600 — 10,2751 0,300 | 0,318 | 0,330 | 0,343 | 0,353 | 0,361 | 0,370 | 0,377
AC-16 0,374 | 0,389 | 0,411 | 0,430 | 0,442 | — — — — —
AC-25 0,362 | 0,376 | 0,398 | 0,407 | 0,417 | 0,431 | — — — —
AC-35 0,346 | 0,362 | 0,385 | 0,403 | 0,412 | 0,429 | 0,438 | 0,446 | — —
AC-50 0,338 | 0,353 | 0,374 | 0,392 | 0,406 | 0,418 | 0,427 | 0,435 | — —
AC-70 0,327 | 0,341 | 0,364 | 0,382 | 0,396 | 0,408 | 0,417 | 0,425 | 0,433 | 0,440
AC-95 0,317 | 0,331 | 0,353 | 0,371 | 0,385 | 0,397 | 0,406 | 0,414 | 0,422 | 0,429
AC-120 (ACK-120, ACY-
120, ACKY-120) 0,309 | 0,323 | 0,347 | 0,365 | 0,379 | 0,391 | 0,400 | 0,408 | 0,416 | 0,423
AC-150 (ACO-150, ACK-
150, ACY-150, ACKY-150) — — — 10,358 1 0,372 | 0,384 | 0,398 | 0,401 | 0,409 | 0,416
AC-185 (ACO-185, ACK-
185, ACY-185, ACKY-185) — — — — 10,365 | 0,377 | 0,386 | 0,394 | 0,402 | 0,409
AC-240 (ACO-240, ACKO-
240, ACY-240, ACKY-240) — — — — — 10,369 | 0,378 | 0,386 | 0,394 | 0,401
AC-300 (ACO-300, ACK-
300, ACY-300, ACKY-300) — — — — — 10,358 | 0,368 | 0,379 | 0,385 | 0,395

ITo pacueTHON cXeMe€ COCTaBIAETCA CXEMa 3aMEUICHHS, B KOTOpPOU
TpaHC(pOpMATOpPHBIE CBSA3W  3aMEHSIOTCS  DJICKTPUUYECKUMHU, DJIIEMEHTHI
CHUCTEMBI DJICKTPOCHAOXKEHUS, CBSA3BIBAIOIINE MCTOYHUKHU DJICKTPOIHEPTHUU C
touko K3, BBOJIST B CXeMy 3aMEIICHUS COMPOTUBICHUSMH, & UCTOUHUKH
BJIEKTPOSHEPTUU — COINPOTUBICHUSIMH M 3.1.C., KOTOPbIE IPUBOIATCSA K
CTYIICHU HaIpsHKEHUs, TIe HaxoasaTea Touku K3.

Pacuetr TOokOoB K3 BBIMOIHSIECTCS B OTHOCUTEIBHBIX MM MMEHOBAHHBIX
€AMHUIIAX, TOKA MOTYT ONPENENAThCS U MO pacdeTHhIM KpuBbIM. [loipoOHO
9TH CIOCOOBI paCCMOTPEHHI B [2, 14].

B cucremax 2JIeKTpOoCHAOXKEHUS, HWMEIONIUX TIyX03a3eMJICHHBIC
HEUTpAIM WM HEWTpalid, 3a3€MJICHHBIE Yepe3 CPABHUTEIBHO MaJlbIe
WHJIYKTHBHBIE CONPOTUBJIECHUS, MOTYT UMETh MeCTO HecumMeTpuuHbie K3,
OCHOBHBIMHU BHJIaMHU KOTOPBIX ABJISIIOTCS oiHO(Da3Hbie K3 Ha 3emMitio.
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Tabmuma 6.3

AKTHUBHOE CONPOTHBJICHHE | KM KaOENbHBIX W BO3AYITHBIX JTUHUHN U
YHUGDUIIUPOBAHHBIX THOKUX TOKOMPOBOAOB, OM/KM

Kuna TpexsKILHOTO @da3a, BBIIIOJIHEHHAS IPOBOJIOM MApKHU
[Tnomanm Kabers ’
Cequzl/Iﬂ,
N e A ACuACO| ACY M
1 — 18,5 — — — —
1,5 — 12,5 — — — —
2,5 12,5 7,4 — — — —
4 7,81 4,63 — — — —
6 5,21 3,09 — — — 3,06
10 3,12 1,84 — — — 1,84
16 1,95 1,16 1,98 2,06 — 1,2
25 1,25 0,74 1,28 1,31 — 0,74
35 0,894 0,53 0,92 0,85 — 0,54
50 0,625 0,37 0,64 0,65 — 0,39
70 0,447 0,265 0,46 0,46 — 0,28
95 0,329 0,195 0,34 0,37 — 0,2
120 0,261 0,154 0,27 0,27 0,28 0,158
150 0,208 0,124 0,21 0,21 0,21 0,128
185 0,169 0,1 0,185 0,17 0,17 0,103
240 0,13 0,077 — 0,132 0,131 0,078
300 — — — 0,107 0,106 —
400 — — — 0,08 0,079 —
Ipumeuanue: conporuBieHue (pa3pl THOKOTO TOKOMIPOBOA IS TUIOIAIN cedeHus, OM/KM:
AxTHBHOE WunyktuBHOE
4%600.......c.cuenen 0,014 0,146
6x600............uee.. 0,009 0,131
8%600.......cceeenn 0,007 0,126
10x600................ 0,006 0,122

B cummerpuuHbIXx TpexdasHbX nemnax mnpu oxHodaszHom K3
COCTaBIIIIOT ~ CXEMbl  3aMELIEHUA MpPSIMOW, OOpaTHOM H  HYJIEBOH
IIOCJIEIOBATEIbHOCTEH.

Huoyxmusenoe conpomuénenue npsamol nociedo8amenbHocmu I00ro
AJIIEMEHTAa LENU — ATO €ro UHAYKTUBHOE COMPOTUBIIEHUE MPU CUMMETPUUYHOM
pexume padboTel  ¢daspl, T.e. HUMEHHO TO CONPOTUBIEHUE, KOTOPOE
IPUHUMAJIOCh IPU BBIYUCIEHNU TOKOB TpexdazHoro K3, Tak kak nocieanue
SBJIAFOTCS. TOKaMU IPSIMOU ITOCJIEI0BATEIBLHOCTH. TO K€ caMOe€ OTHOCHUTCS K
IIOJIHOMY Y AKTUBHOMY COIIPOTHUBIIEHUSAM IPSIMOM IOCIIEN0BATEIBHOCTH.

Conpomuenenue obpammoti nociedogamenvHocmu. JIns TeX 3I€MEHTOB
LEeNH, Y KOTOPBIX B3aUMOMHAYKIMS MEXKIY (pazamMu HEe 3aBUCUT OT MOPSIKa
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yepeaoBaHus (a3, WHAYKTUBHBIC, AKTUBHBIC W TIOJHBIC COIMPOTUBIICHUS
PSIMOK M1 0OPAaTHOM TOCJIEIOBATEIIBHOCTEH OAMHAKOBBI, T.€. X| = X), 1 =1, H
z;1 =z;. K TakuMm ajeMeHTaM OTHOCSATCS BO3AYIIHBIC M KaOelIbHbIC JIMHHH,
peaKkToOphl U TPaHCHOPMATOPHI.

Bo Bpamaromuxcsi mammHax TOKH OOpaTHOW TOCIIEIOBATEIHHOCTH
CO3IAI0T MArHUTHBIA TMOTOK CTaToOpa, KOTOPBIM BpalllaeTcs MPOTHUB
HANpaBJICHUS BPALLICHUSI pOTOPA, T.€. UMEET ABOMHYIO YIJIOBYIO CKOPOCTh MO
OTHOUIEHUIO K POTOPY MAIIWHBL. DTOT MArHUTHBIA TOTOK BCTpPEYaeT Ha
CBOEM MYTH M3MEHSIONIEECS MArHUTHOE CONPOTUBIICHUE, 3aBUCSIIEE OT
KOHCTPYKILIMM MAalIMHbI U OTJIMYAIOIIEECS OT MArHUTHOT'O COMPOTUBJIEHUS HA
MyTA MAarHUTHOTO TIOTOKAa MPSAMOM MOCIE€N0BAaTEIbHOCTH, CO3JaBaEMOI0
TOKaMU TIPSAMOM TOCJIEAOBAaTEIbHOCTH M BPAIIAIOIIEroCsl CUHXPOHHO C
poTopoM. ITosTomy B 001IeM citydae /Il BpaIalomuxcs Ml X| # X;.

Hemndupyromnme  KOHTYpbl  MAIIMHBI ~ HECKOJIBKO  CTJIa)KUBAIOT
HEPAaBHOMEPHOCTh MAarHUTHBIX XapaKTEPUCTHUK pPOTOpPaA, MOITOMY B pAIe
MPaKTUYECKUX pacueToB HecumMeTpuuHbix K3 s TypOoreHepatopoB u
TUPOTEHEPATOPOB C YCIOKOUTEIbHBIMU OOMOTKAMH HPUHUMAIOT X, = x;'.

NHayKTUBHBIE  CONMPOTUBIICHUS  OOpaTHOM  TOCIEIOBATEIHHOCTU
ACHUHXPOHHBIX JIBUTATEIEH MOKHO CUUTATh PABHBIMH:

1
Xy = X0 = 22 (6.8)

InyCK All

ComnporuBiieHHEe OOOOIIEHHOW HAarpy3Kd, OTHECEHHOE K IOJIHOM
MOIITHOCTH HAarpy3ku M CpeAHEMY HOMHUHAJIBHOMY HAMNpPSHKEHUIO TOM
CTYIICHHU, I'JI€ OHA IPUCOETUHEHA, COCTABJISET X, = 0,35.

Conpomuenenue Hyneeou nociredogamenvhocmu. CONPOTUBICHHUS,
yepe3 KOTOphIE 3a3eMiieHa HeWTpaiab TreHepaTopa, TpaHcopMmaTopa,
JBUTATENISI, HArpy3Kd, JOJDKHBI OBITh BBEJIEHBI B CXEMYy HYJIEBOU
MOCJIEIOBATEILHOCTH YTPOECHHON BEIMYUHOW. ITO OOYCIOBJIEHO TEM, 4YTO
CXeMy HYJIEBOM MOCIEA0BATEIIbHOCTH COCTABIISAIOT JJIsl OHOM (ha3bl, a yepe3
yKa3aHHOE COMPOTUBIICHUE MTPOXOAUT CyMMa TOKOB BCeX Tpex (has.

B tabnune 6.4 nmpuBenaeHBl COOTHOIICHUSI COMPOTUBICHUN HYJIEBOU U
MPSMOM MOCIEA0BATEILHOCTEN VISl DJIEMEHTOB CUCTEMBI SJIEKTPOCHAOKEHMUSI.

6.3. Brusinre CHHXPOHHBIX H ACHHXPOHHBIX ABUraTe/ el HANPsKeHueM
Bbile 1000 B Ha TOkM KOPOTKOI0 3aMbIKAHUA

Y4Yer moANUTKM MECT KOPOTKOTO 3aMBIKAHHSI OT DJIEKTPOJBHUIATENIEH
IIPOU3BOJIUTCS, €CIM OHHM HENOCPEACTBEHHO CBs3aHbl € ToukoM K3
AIEKTPUYECKHU U HAXOIATCS B 30HE MAJIOW YAAJIEHHOCTH.
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Tabmura 6.4

I/IHI[YKTI/IBHI)IG COIIPOTHUBJICHUA HyneBoﬁ IMOCJIICOAOBATCIBHOCTH X
QJICMCHTOB CXCMBI 3aMCIIICHU

DeMeHT X0

Bozoywnvie nunuu sanexkmponepeoaqu
JI71s1 OTHOTIETTHBIX JTMHUHM 0€3 TPOCOB MIIH CO CTaTbHBIMHU TPOCAMU 3,5 x;
J171st OTHOLETTHBIX JIMHUH C 3a3€MJICHHBIMU XOPOIIIO TPOBOIAIIUMU 2,0 x4
TpOCaMU U3 [[BETHBIX MeTaJUI0B U Iipu K3 Ha 3emiti0 3a3eMJICHHBIMU C
000MX KOHIIOB JIUHUHA
JInst ABYXIIETIHBIX IMHUN 0€3 TPOCOB UJTU CO CTAbHBIMU TPOCAMHU 5.5 x1
JInst ABYXIIETIHBIX JIMHUMN € 3a3€MJICHHBIMH XOPOIIO MPOBOSIIIMMHI 3,0 x;
TpOCaMH M3 IBETHBIX METAILTOB U Tipu K3 Ha 3eMII10 3a3€MJICHHBIMH C
000MX KOHIIOB JJUHUHA

Kabenvnvie nunuu
Jyist TpeXOKWIIBHBIX KaOesell B OpDUCHTUPOBOYHBIX pacueTax (3,5...4,6) x;
JI1st 4eThIpeX KMIIbHBIX Kalemeit X0=2,5X1; ro=ri
J1Jis1 11IMH ¥ anmnapaToB Xo=2X1; Fo=I1
Tpancgopmamopwi
[Tpu cxeme coeAMHEHUIX 0OMOTOK A/ Yy (zo/z11)=0,7...1,0;
(V ()T/ r 1T):1
[Tpu cxeme coeMHEHUSIX 0OMOTOK Y/ Yy Zor/z12)=5...10;

(l’oT/lf‘lT):lo. ..16

Hns cuaxponHoro asurarens (CJl) mpuHUMArOTCS CpeAHHE 3HAYEHUS
ceepxmnepexonnord 3.4.c. E”=1,1 u cBepxnepexoqHOro HHIYKTHBHOTO
COIPOTUBJIEHHUS TI0 IPOIOJIBLHON ocH X, = 0,2, OTH.€]I.

HauvanbHoe pnelicTByromiee 3HAYEHHE MNEPUOIUUECKON COCTABISIONIEH
toka K3 cuHXpoHHOTO ABUTaTENs, KOorja 3a 0a3uCHBbIC BEJIMUUHBI TPUHSATHI
HOMMHAJIbHBIN TOK 1 Hanpsbkenue ClI:

E’I
] _ HOM Cﬂ (6 9)
n0Cq — ’ .
X
a C YYETOM BHEIIHETO WHJIWBUIYAJIbHOTO Xg+ M AKTUBHOTO Py
COMPOTUBJICHUH, YePE3 KOTOPHIC JIBUTATEIIh MPUCOCIUHEH:
n

— E IHOM CcA (6 10)
n0 Cq \/ ” 5 5 . .
('xd* + 'xeu*) +7,

en*

/

3HauyeHHUE CBCpXHGpCXOI{HOﬁ 9.1.C. MOXCT OBITH OIIPCACIICHO:

E"=\Jcos’ ¢, +(sinQ,,, +x5)°, (6.11)
rIe  CoSQ,,, — HOMHHAIBHBIA KO3()(PHUIMEHT MOUIHOCTH B pPEKUME
nepeBO30YKICHUS.
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HavaneHoe pnelcTByroliee 3HAUYEHUE NEPUOAUYECKOW COCTABIISIOLICH
toka K3 acunxponnoro asurarens (AJl), xorma 3a Oa3ucCHbIC BETUYHHBI
IPUHATH] HOMUHAJIBHBIN TOK oy Ayt U HAaLIpsDKeHHUE AL

E’l
S L (6.12)

0 - ” s
n0 A7 X

1

rae E” — cBepxmepexoaHas 3.1.C. aCHHXPOHHOTO JABHraTels. B OIeHOYHBIX
pacderax IpH OTCYTCTBHM HMCXOIHBIX JAHHBIX MOXHO NpHHUMATh E~ = 0,9;
X, — CBEPXIEPEXONHOE MHAYKTUBHOE compotusienue AJl, KOTOpoe

ONnpcACLCTCA 110 KPAaTHOCTHU ITYCKOBOI'O TOKa IIpU ITYCKC OT IIOJIHOTO
HaIps’KCHUA .

1
M A
x =oAL (6.13)
Inyczc Al
BHeliHee conpoTUBIIEHUE YUUTHIBAETCS aHAIIOTMYHO ypaBHEeHHIO (6.10),

IpH X+ < (0,1...0,2) X! €ro MOKHO HE YUUTHIBATh.

VYnapueiii Tok TpexdazHoro K3 OT CHHXpPOHHOTO W AaCHMHXPOHHOTO
JBUTATENS PABEH:

iy(). 08 = Ky(). 08 \/5 InO 082 (6. 14)

t 0.01
Tae K, ,, =l+exp na =1+exp )

Ecnu BHelHee CONPOTUBICHUE HE YUUTHIBACTCSA, TO 3HAUCHUS Ky s IS
ACHHXPOHHBIX JIBUTaTeICH OepyTcs U3 TaOJHIBI 6.5, a i1 CHHXPOHHBIX — M3
TabauLEI 6.6.

Tabmmuia 6.5

VY napabie K03 PUIMEHTH ACHHXPOHHBIX IBUTATENCH MpH
KOPOTKOM 3aMbIKaHWH Ha UX BBIBOJIAX

Jns neurareneu cepuit
[TapameTp
A AO JIA30 ATM JAMCO BIJI, ABIA
Kyo 1,56 1,49 1,50 1,67 1,55 1,66
Tabmuma 6.6

VY napubie K03 PUIMEHTHI CHHXPOHHBIX JBUTaTENeH npu
KOPOTKOM 3aMBIKAHUH Ha UX BBIBOJAX

HomunansHas MomiHoCTh, MBT
Tun nBurarens
1 2 4 6 8 10 12
CIH, BAC, CT[ 1,82 1,84 1,87 1,89 1,90 1,91 1,91
CTM 1,83 1,87 1,91 1,92 1,925 1,93 1,94
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[Ipumepsl pacuyeTa TOKOB KOPOTKOTO 3aMBIKAHUS C YYETOM MOIIMUTKU
touku K3 nBurarensimu paccMoTpensl B [15].

6.4. PacueT TOKOB KOPOTKOI0 3aMbIKAHUS B CETAX M YCTAHOBKAX
HanpsizkenneMm 10 1000 B

DNEeKTPOYCTaHOBKM OOBEKTOB AJIEKTPOCHAOKEHUS HANPSLDKEHUEM 10
1000 B 0ObI4HO 3amuTBIBAIOTCS OT MOHIKAKOIIUX TpaHCHopMaTopoB ¢
HOMUHAJILHOW MOIIHOCTBIO Sy0x mp. = 25...2500 kBA. Eciin Momnocts K3 Ha
CTOPOHE BBICHIETO HANPSHKEHUS TPaHCPOPMATOPA Sy cuem. = 25Suom mp., TO
nepuoauyeckas coctaBistomas Toka K3 Oymer HemsmenHou. B
OOJIBIIIMHCTBE CITy4aeB ISl LIEXOBBIX CETEH 3TO COOTHOUIEHUE BBIIOIHSIETCS.
[Ipu He BBIMOJHEHUH €0 BEIMYMHA CONPOTUBIICHUS CUCTEMbI HAXOAUTCS 1O
3HaueHut0 MomnfHocTH K3 Ha BbIBOJaX OOMOTKM BBICHIETO HaIpPSKEHUS
MOHWXKAOIIEro Tpanchopmaropa:

_Uhn)’

cucm s

(6.15)

K3 cucm.

rae U non — CPEIHEE HOMUHAIBHOE HampsbkeHue cetd 10 1000 B (mxana
Uep. now: 690, 525, 400, 230 B).

[Ipyn OTCYTCTBUU HAHHBIX O BEIMYUHE Sy cuen. 3HAYCHUE Xy MOMKET
OBITH OMPEICIICHO MO0 HOMHUHAJIBHOU MOIIHOCTH OTKJIIOYCHUS BBIKIIOUATEIIS
S0 omi» YCTAHOBJIEHHOTO B MUTArOIIEH ceTn HanpsbkeHueM Boiie 1000 B:
WUy 616

HOM OMKI

cucm

MoxnHo cuurtaTth, 4TO0 K3 B cerax mo 1000 B muraeTcss oT CUCTEMBI C
HEOTrpaHUYEHHOM MOIIHOCTHIO, T.€. TepUoIndecKas cocrapistonias Toka K3
HEM3MEHHA B TEYEHHE BCETO BPEMEHHM CyIIeCTBOBaHMS pexnma K3:

9=, 6.17)

IIpu pacuerax TokoB K3 B ycraHoBkax HampspkeHueM a0 1000 B
HEOOXOJUMO YYHUTHIBaTh AKTHBHBICE W HMHIYKTUBHBIE COINPOTUBICHUS 0
touku K3 Bcex 92JIEMEHTOB  KOPOTKO3aMKHYTOM CETH:  CHJIOBOTO
TpaHcdopmaropa, MpPOBOJOB, Kabeled M IIMH, TOKOBBIX KaTylIEK
pacuenuTenel aBTOMAaTHUYECKUX BBIKJIIOYATENIeld, MEpPBUYHBIX OOMOTOK
TpaHchopMaTopoB TOKA, NEPEXOIHBIX KOHTaKTOB arraparos.
ComnpoTuBIEHUE DHIEKTPUUYECKOW Jyrd, Bo3HHKawmonied B Mecte K3,
paccuuThiBaeTcsl (OOBIYHO MPU OMPEIECICHUN YYBCTBUTEIIBHOCTH PENIEHHBIX
3aIUT) 0 COOTHOIIECHUIO:
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» 10004, : (6.18)

]()
rae I, — TOK, NpOXOASAIIMIA yepe3 Ayry (IpUHUMAETCs TOK, ONpPEAEIICHHBIN
0e3 yuera conpoTtuBieHus Ayru npu K3 B Tom ke mecte); [, — AJIMHA TyTHU, M,
paBHA PAaCCTOSIHUIO MEXKAY TOKOBEAYIMMH YACTSIMHU.
Pacuer mapamerpoB nenu u TokoB K3 BBINOJMHSIETCS B MMEHOBAHHBIX
€AUHULAX, HaNpsHKEHWEe NpUHUMAeTcss Ha 5% BbllIE HOMHUHAIBHOIO
HanpsokeHus ceTu (T.€. Uy, yon)

6.4.1. ConporuBJ/ieHHs 3JIEMEHTOB LeNM TPpexX(a3HOro KOPOTKOro
3aMbIKAHUSA

ComportuBiiennss B ceTd HampsbkeHueM g0 1000 B ynoOHo
paccuuThiBaTh B MOM.

[lomHoe  compoTHBIEHHE  JABYXOOMOTOYHBIX  TpaHC(HOPMATOPOB
OTIPEJIEIISIETCS 10 BBIPAKEHUIO:

uK3U30M 2 2
Z = 0 s W Z,, =R +X. , (6.19)

HOM.mp

d aKTUBHOC 1 HHAYKTHUBHOC — I10 COOTHOIICHMAM:
2 2

2 2
R — APKSUHOM . X — uKs _ APIG’ . UHOM (6 19)
woosr o 100 S s ’
HOM HOM HOM
rAe U, — HampsHKeHUE KOpPOTKOoro 3ambikanus, %; U,,, — HOMHHaJIbHOE

HampsbkeHue Tpancdopmartopa, B; AP, — moTepu KOPOTKOTO 3aMBIKAHUS,
kBT; S, — HOMUHaJIbHAs MOIIHOCTh TpaHcpopmaTopa, KBA.

ComnpotuBnienne TpaHchopmaropa OyJaeT MNPUBEAECHO K  TOMY
HaIPsDKEHHUIO, KOTOPOE MOJICTaBIIsIETCsl B KadecTBe U,

3HaueHus CONMPOTUBIIEHUH TpaHCHOPMATOPOB MPUBEICHBI B Ta0IHUIIE 6.7.

CompoTuBlieHUs  TOKOMpOBOjAa (IIMH) OT TpaHcpopMaropa K
aBTOMATHYECKOMY BBIKJIIOUATEIF0 OPUEHTUPOBOYHO NMPUHUMAIOTCSI PAaBHBIMU
R,=0,5MOM, a X,=2,25 MOM. 3HaueHUA MEPEXOJHOTO COMPOTUBIICHUS
KOHTAKTOB I Pa3jUYHBIX CTYNEHEH dJIEeKTPOCHAOKECHHS JaHbl B
Tabnuie 6.8, a HEMOABMIKHBIX KOHTAKTHBIX COSIMHEHMH — B TabauIe 6.9.

B tabmuuax 6.10—6.12 mpuBeaeHbI COMPOTUBICHUS IIUHOMPOBOAOB U
muH, a B Tabmuue 6.13 — compoTuBIEHUsS MOPOBOJOB M KabOeneit. [l
HEU30JIMPOBAHHBIX MPOBOJOB YJEIbHOE AaKTHUBHOE COMNPOTUBJICHUE JAHO B
tabmuue 6.3. [Ipu OTCYTCTBHMU JAHHBIX X, MPUHUMAETCS B COOTBETCTBUU C
Tabnurei 6.14.
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ConpoTuBlieHHE TOHUKAIOUTUX TPAaHC(HOPMATOPOB MOIIIHOCTHIO

Tabmuma 6.7

1o 1600 kB-A, npuBenenHble K BTOpuuHOMY Hampspkenuto 0,4/0,23 kB

Bepxumii
| npexen | Cxema
Moy HEPBUY- | COEIH- APy, Uz, R, KXonps Znp, Z ,(nlp) )
HOCTB, .
HOTO Ha- | HEHUH kBt % MOM MOM MOM MOM
kB-A
TpspKe- | 0OOMOTOK
Hus, KB
25 10 Y/Yu 0,6 4,5 153,9 243.,6 287 3110
Y/Zy 0,69 4,7 176,5 243 302 906
40 10 Y/Yu 0,88 4,5 88 157 180 1949
Y/Zy 1,0 4,7 100 159 187,5 562
63 10 Y/Yu 1,28 4,5 52 102 114 1237
Y/Zy 1,47 4,7 59 105 119 360
20 Y/Yu 1,28 5,0 52 116 127 1136
Y/Zy 1,47 53 59 121 134 407
100 10 Y/Yn 1,97 4,5 31,5 64,7 72 779
Y/Zy 2,27 4,7 36,3 65,7 75 226
35 Y/Yn 1,97 6,5 31,5 99 104 764
Y/Zy 2,27 6,8 36,2 126,5 109 327
160 10 Y/Yu 2,65 4,5 16,6 41,7 45 487
Y/Zy 3,1 4,7 19,3 42,2 47 141
35 Y/Yu 2,65 6,5 16,6 62,8 65 478
Y/Zy 3,1 6,8 19,3 65,2 68 203
250 10 Y/Yu 3,7 4,5 9,4 27,2 28,7 312
Y/Zy 4,2 4,7 10,8 28 30 90
35 Y/Yu 3,7 6,5 9,4 40,5 46 305
Y/Zy 4,2 6,8 10,8 42,2 43,6 130
400 10 Y/Yu 5,5 4,5 5,5 17,1 18 195
AYy 59 4,5 5,9 17 18 56
35 Y/Yu 5,5 6,5 5,5 25,4 26 181
630 10 Y/Yu 7,6 5,5 3,1 13,6 14 129
AYy 8,5 5,5 3,4 13,5 14 42
35 Y/Yu 7,6 6,5 3,1 16,2 16,5 121
1000 10 Y/Yu 12,2 5,5 2 8,5 8,8 81
AYy — — — — — 27
35 Y/ Yy 12,2 6,5 2 10,2 10,4 77
20 AYy — — — — — 32
1600 10 Y/Yu 18 5,5 1 5,4 5,4 54
A/Yy — — — — — 16,5
35 Y/ Yy 18 6,5 1 6,4 6,5 51
20 AYy — — — — — 19,5
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Tadomuna 6.8

[IepexoiHbIE CONMPOTUBIICHUS HA CTYIIEHSAX PACIPEICIICHUS

RCTyn.a
Crynesb Mecto MOM JloTioyTHUTENbHBIE CBEACHMUS
1 PacnpenenurenbHabie yCTpONCTBA 15 Hcnons3yrores npu OTCyTCT-
MOJICTAaHIIUU BHUHU JOCTOBEPHBIX JaHHBIX O
5 [lepBuuHble pacnpenenuTeaIbHbIE 20 KOHTAaKTaX U UX MEPEXOAHBIX
LIEXOBBIE ITyHKTBI COIIPOTUBIICHUSX B CETSAX, MU-
3 Bropuunsle pacnipenennTenbHble 25 TarOMKUXCA OT HCXOBBIX TPAHC-
LIEXOBBIE ITyHKTBI (bopMaToOpoB MOIIHOCTBIO 10
Armmaparypa ynpaBJieHHs 3JIeK- 2500 kBA BKJIIOUHTETHEHO
4 TPONPUEMHHKOB, IOy YAOIINX 30
nuTaHus OoT BTOpu4HbIX PII
Tabmuma 6.9
AKTHBHBIE MNEPCXOJHBIC COIIPOTUBIICHUA HCIIOABHUIKHBIX
KOHTAaKTHBIX COeI[I/IHeHI/Iﬁ
Kabens KoMInekTHbIN IUHOIPOBOA
S, MM Ry, MOM Lion, A R, MOM
16 0,085 Pacnpeoenumenvnuiii
25 0,064 250 0,009
35 0,056 400 0,006
50 0,043 630 0,0037
70 0,029 Mazucmpanvuwiii
95 0,027 1600 0,0034
120 0,024 2500 0,0024
185 0,021 3200 0,0012
240 0,012 4000 0,0011
Tabnuna 6.10
yI[GJII)HBIG COIIPOTHUBJICHUA TpOJIJICI\/’IHBIX IIUHOITPOBO 0B
Conportusnenue, MOM/M
Tuno Lion, A
X0 20
250 0,315 0,18 0,36
M 400 0,197 0,12 0,23
250 0,474 0,15 0,496
HITA 400 0,217 0,13 0,254
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Tabmuna 6.11

YI[GJ'H)HBIG COIMPOTHUBJICHUA KOMIIJIICKTHBIX IMTMHOIIPOBOAOB

Tum KOMIJIEKTHOTO HIMHOIIPOBOAA

[TapameTpsl
IIMA IPA

Liows A 1250 1600 2500 3200 250 400 630
ro, MOM/M 0,034 0,030 0,017 0,015 0,21 0,15 0,10
X0, MOM/M 0,016 0,014 0,008 0,007 0,21 0,17 0,13
0($-0), MOM/M 0,068 0,060 0,034 0,030 0,42 0,30 0,20
Xo(¢-0) MOM/M 0,053 0,060 0,075 0,044 0,42 0,24 0,26
Zo(-0), MOM/M 0,086 0,087 0,082 0,053 0,59 0,38 0,33

Tabmuma 6.12

AKXTHUBHOE " HHAYKTUBHOC COIIPOTHUBIICHUA INIOCKUX IIWH

Comnporusnenne, MOM/M
Pasmepsl aKTHBHOE TIpH 65°C MHAYKTUBHOE (MEZb U QJIFOMUHMI), TIpU CpeIHE-
IIMH, MM reOMETPHUECKOM PACCTOSHUU MEXAY (pa3zamMu, MM
MeJb ATFOMUHUN 100 150 200 300
25x3 0,268 0,457 0,179 0,200 0,295 0,244
30x3 0,223 0,394 0,163 0,189 0,206 0,235
30x4 0,167 0,296 0,163 0,189 0,206 0,235
40x4 0,125 0,222 0,145 0,170 0,189 0,214
40x5 0,100 0,177 0,145 0,170 0,189 0,214
50x5 0,080 0,142 0,137 0,156 0,180 0,200
50x6 0,067 0,118 0,137 0,156 0,180 0,200
60x6 0,056 0,099 0,119 0,145 0,163 0,189
60x8 0,042 0,074 0,119 0,145 0,163 0,189
80x8 0,031 0,055 0,102 0,126 0,145 0,170
80x10 0,025 0,044 0,102 0,126 0,145 0,170
100x10 0,020 0,035 0,090 0,113 0,133 0,157

HpuMeanue: HWHAYKTUBHOC COIIPOTUBJICHUC PACCUUTAHO I10 (bopMyﬂe ¥ =0.145 1g aCP , TJIC h — Hau-
b

0,25h

OoJbIINI pa3Mep CTOPOHBI OIEPEYHOTO CEUEHHS LIMHBL; ¢ =3/ a,,a,,a,, — CPEIHETCOMETPUUECKOe pac-
p

CTOSIHHE TIPH TPEXIIPOBOIHOM CHCTEME.

134

Ba)XHble NYHKTbl AOKYMEHTa MO)XHO HalATu no CCbIAKEI



https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=148

Ta0muna 6.13

AKTHBHOE ¥ UHIYKTUBHOE COTIPOTUBIICHUS ITPOBOJIOB U Kabeeil ¢ amoMu-
HUEBBIMU U MEJIHBIMU >KUJIAMHU

Conporusnenue, MOM/M

aKTHBHOE UHIyKTUBHOE
npoBOJA B
CequzHe’ nposoga | Kabesb ¢ Tpybax,
MM . | kabenp c |BO3IyIIHAs
QITIOMUHUI MeJlb OTKPBITO 6yMa)KH?H ar060i JMHUSA 110
MPONIOKEH- | MOSCHOH | yoonameii | 1000 B
HbIC M30IALNEH | (kpome By-
MayKHOM)
1,0 — 18,5 — — 0,133 —
1,5 — 12,3 0,374 — 0,126 —
2,5 12,5 7,4 0,358 0,104 0,116 —
4,0 7,81 4,63 0,343 0,095 0,107 —
6,0 5,21 3,09 0,330 0,09 0,1 —
10 3,12 1,84 0,307 0,073 0,099 —
16 1,95 1,16 0,293 0,0675 0,095 0,354
25 1,25 0,74 0,278 0,0662 0,091 0,339
35 0,894 0,53 0,268 0,0637 0,088 0,330
50 0,625 0,37 0,256 0,0625 0,085 0,317
70 0,447 0,265 0,245 0,0612 0,082 0,307
95 0,329 0,195 0,236 0,0602 0,081 0,297
120 0,261 0,154 0,229 0,0602 0,080 0,293
150 0,208 0,124 0,21 0,0596 0,079 —
185 0,169 0,1 0,21 0,0596 0,078 —
240 0,130 0,077 0,20 0,0587 0,077 —

Tabmuua 6.14

CpenHue 3HaYeHHS TOTOHHBIX PEAKTUBHBIX CONMPOTUBJIEHUN JINHUWA CETH

XapaKkTepUCTHUKA JIMHUI X0, MOM/M

KaGenbHble IMHUN HANPSKEHUEM:

1o 1000 B 0,06

6—-10 xB 0,08
N3onupoBaHHbIE MPOBOAA BHYTPEHHEN MTPOBOJIKU 0,11
[rHOIPOBOIBI 0,15
Bo3ayniHble TMHUN HANIPsDKEHUEM:

no 1000 B 0,31

6—-10 xB 0,38

35-220 xB 0,40

500 kB (c Tpems npoBonamu B ¢aze) 0,29
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[Ipu BpemeHU AEUCTBUS KOPOTKOTO 3aMbIKaHUs 0oJjiee TpeX CEeKYH]l B
pacdyerax  HEOOXOJIMMO  YYUTHIBaTh  YBEJIUYECHHE  CONMPOTUBIICHUSA
MIPOBOJAHUKOB 32 CUET UX pa3orpena:

2
r’:r1+m—’(1ﬁ) . 6.21)
1+0,0040, | S

3nech ¥ — conpoTuBiieHHE NPOoBOAHUKOB A0 K3 mpu temneparype O,
MOM; m — YHUCIeHHBIH KO3(puIueHT (ans menu m =22, A aTlOMUHUA
m = 6); § — ceyeHue MPOBOJIHUKA, MMZ; I; — Tox K3 u3 npeaBapuTenbHOro
pacueta 0e3 y4yeTa HarpeBa, KA; f — BpeMsi KOpOTKOTO 3aMbIKaHU4, C.

ComnpoTuBiieHUs] MEPBUYHBIX OOMOTOK TpaHC()OpMaTopoB Toka R,; U
X, TpuBeAcHb B Tabnuie 6.15, a CONpOTHUBICHUS TOKOBBIX KaTyIIEK
pacuenuTesiel aBTOMAaTHYECKHUX BBIKIOYATeNen R, u X, U TEepexoaHbIe
COMPOTUBJICHUSI KOHTAKTOB R, OTKJIFOYAIOIIMX aIlapaTtoB — B Tadmuiie 6.16.

Tabmuna 6.15

CpenHue 3HaYEHUS COMTPOTUBIICHUH MTEPBUYHBIX
0OMOTOK TpaHC(OPMATOPOB TOKA

Conporusnenus, MOM, TpaHC(OPMATOPOB TOKA KJIacCa TOUHOCTH
Ko dumment 1 3
TpaHcpopmaIu
XT.T RT.T XI‘.T RT.T
20/5 67 42 17 19
30/5 30 20 8 8,2
40/5 17 11 4,2 4,8
50/5 11 7 2,8 3
75/5 4,8 3 1,2 1,3
100/5 1,7 2,7 0,7 0,75
150/5 1,2 0,75 0,3 0,33
200/5 0,67 0,42 0,17 0,19
300/5 0,3 0,2 0,08 0,09
400/5 0,17 0,11 0,04 0,05
600/5 0,07 0,05 0,02 0,02

Cymmapssbie compoTuBiieHus: nenu Tpexdaznoro K3, nHanpumep, 3a
aBTOMAaTHUYECKUM BBIKIIIOUATEIEM TpaHc(hopMaTopa OnpeestoTCs:

ASE \/(RS))Z +(X9)? (6.22)

RY = R,+R,+R,+R +R,, ; (6.23)

XV=x_ + X, +X,+X, +X, . (6.24)
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Tabmuma 6.16

CpenHue 3HaYeHus CONMPOTUBICHUN OTKJIFOYAIOIINX aIapaToB

ConpoTuBieHMsl paclenuTe-
el ABTOMATHUECKIX BhL- IlepexoaHble CONPOTUBICHUS KOHTAKTOB, Ry,
. MOM
Homuaan- | HodaTenei npu 65°C, MOMm
HBIN TOK, A
aBTOMaTHye-
R, Xa CKHX BBIKITIO- | pyOUILHUKOB PasbeATHA-
yaTenen resen
50 5,50 4,50 1,3 — —
70 2,40 2,00 1,00 — —
100 1,30 1,20 0,75 0,50 —
150 0,70 0,70 0,70 0,45 —
200 0,40 0,50 0,60 0,40 —
400 0,15 0,17 0,40 0,20 0,20
600 0,12 0,13 0,25 0,15 0,15
1000 0,10 0,10 0,15 0,08 0,08
1600 0,08 0,08 0,10 — 0,06
2000 0,07 0,08 0,08 — 0,03
2500 0,06 0,07 0,07 — 0,03
3000 0,05 0,07 0,06 — 0,02
4000 0,04 0,05 0,05 — —

Ecnu tpebyercs paccuntars Tok K3 B 5110001 pyroi Touke CeTH, TO B
cyMMapHble conpotuienns R u X&) cnemyer BKIIOUMTH CONPOTHBIECHUS
Ka0esel, MMHOMPOBOIOB U IPYTUX 3JEMEHTOB J0 AJaHHOH Touku K3.

6.4.2. PacyeTr TOKOB Tpex- U ABYX(a3HOT0 KOPOTKOI0 3aMbIKAHUS

JlelicTByIOIIEE 3HAYCHUE TMEPHOJMYECKOM  COCTaBISIONIEM  TOKa
tpexdaznoro K3 6e3 yuera BIUSHHUS HENOCPEIACTBEHHO MPUCOSTUHEHHBIX
ACUHXPOHHBIX JBUTATEIICH OMPEIEIIACTCS 10 COOTHOIICHHUIO:

U
3) _ 73 _ cp.HOM
IK3 - Ioo - \/E ZZ(?) ) (6.25)

a ynapHbiii Tok Tpexdaznoro K3 ot cucremsi:
iV =2 IO (6.26)

0. y0. L ks

3HaveHue yaapHOro ko>dduuueHra x,, ONpeNeNseTCs IO KPUBOM Ha

puc. 6.1 mo orHomieHu0 Xz/Rs WU MO MOCTOSHHOW BpPEMEHHU 3aTyXaHUs

anepuoaudeckoil cocrasistomet 7, = Xs/(314Ry), a B OUEHOUHBIX pacueTax
— 110 Tadumne 6.1.
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BrnusiHMe aCMHXPOHHBIX JBUraTelel YYUTBHIBACTCA B TOM Cllyyae, €Ciu
OHM HEMOCPEACTBEHHO MoAkItoueHbl K Touke K3. HauanbHoe aeilcTByroliee
3HAQUEHUE MEepUOIUYECKON cocTaBisitomed Toka K3 oT acMHXpOHHOrO
JIBUTATEIIS OTpeensiercs no Gopmyre:
I 4
EO()e.

I =
K308. ” ) 7
\/(xd + xen) + (r()g + r@H)
rne E;, — (asHas cBepxmepexoiHas 3.J1.C. IBUTATENS; X, 7, W X

(6.27)

61 rgH
COOTBETCTBEHHO CBEPXIIEPEXOHbIE  MHIYKTUBHBIE W AKTHUBHBIC
CONPOTHUBIICHUSI JBUrATENsl, A TaKXE€ CONPOTUBIICHUS BHEIIHEHW CETH
npucoennHenus apurartens 10 Toukn K3. Meroauka TOYHOTro pacuera I o,
npuBe/ieHa B [2], IpUOIMKEHHO €r0 MOXKHO MOJYYUTh U3 COOTHOIICHUS:

0,9
1K3¢)3. = _IIIHOM 08. 9 (628)
d

IJI€ CBEPXIIEPEXOAHOE COMPOTHUBIEHHE X, MOXHO NPUHATH paBHBIM 0,2,
K308. = 45 I

[Tonrnoe MrHoBeHHOE 3HaueHHe Toka K3 B MecTe KOPOTKOTO 3aMbIKAHUS
OT MUTAIOIIEH CUCTEMBI U DJICKTPOJIBUTATENIEN COCTABUT:

i(3) = \/E (Kyd.llg) + 49521:171!0,‘1 03.1’) = \/EKyb.liEj) + 675211171!0,‘1 08.1 (629)

Torna [

HOM 08. *

0.

i=n
rac Zlmm de.i CYMMapHBII/I HOMMUHAJIBHBIN TOK OI[HOBpeMeHHO pa6OTaIOH_H/IX
i=1

JIBUTATEJICH.
Tok nByx(a3Horo kopoTkoro 3ambikanus B cetu A0 1000 B cocrasinser:

V3

I = 71,53) =0,871. (6.30)

JUIss  OLIGHKW TPaBWJIBHOCTH  BBITIOJHEHUS  pPacyeTOB  BEIMYWH
NEePUOIMYECKON cocTaBisitome Toka Tpexdasznoro K3 B Tabmune 6.17

npuBefieHsl 3HaueHus [0 mpu Tpexdasnom K3 HemocpeacTBeHHO 3a

annaparoM HamnpsbkeHueM 380 B tpancpopmaropa KTII u npu tpexdaznom
K3 na paccrossnuun 50 m ot KTII B kaOenbHOW JIMHMM C pPa3IMYHBIMU
CEUCHHSIMU AITFOMUHUEBBIX JKUJL.

6.4.3. IIpoBepka cpadaTpIBaHuA 3alIUTHI IPU OAHO(PA3ZHBIX KOPOTKHUX
3aMbIKAHMAX

OOecrieueHre OTKIIIOYEHHUS —ammapaTaMd 3alluThl TOKOB JBYX- U
Tpexdaznoro K3 He sBisieTcst rapaHTUel OTKIIIOUEHUs] TOKOB ojiHO(azHoro K3
10 TOW MPUYHMHE, YTO TOKU OJHO()A3HOTO KOPOTKOTO 3aMBIKAHUS B HECKOJIBKO
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Tabmuma 6.17

Toku TpexhazHOro KopoTkoro 3ambikanus I (kA) B Hemsx

HanpspkenueMm 380 B pu K3 3a tpancdopmaropom (anmna kademns 0 m)
¥ Ha paccTossHuu 50 M

JlnmnHa kabens
Homunansuas
MOIITHOCTD 50 m
Tpancdopmaro- OMm CeueHne aIIFOMAHUEBOM KUIBI
pa, kBA 5 3 5
150 mMm 95 MM 50 MM
400 9,8 7.3 6,7 5
630 15 10 8,2 5,6
1000 22,5 12 9,3 6
1600 34,3 14,8 11 7
2500 48 15,5 11,5 7,1

pa3 MeHbIlle TOKOB JBYX- W Tpexdasznoro K3. B ycranoBkax B cerax ¢
TIIyX03a3€MJICHHOM HEUTpalibl0 TpH  3aMblKaHuM ¢da3bl Ha  KOPIIYyC
HEOOXO0UMO 00ecneunuTh OBICTPOE OTKIHOYEHHE IMOBPEXKACHHOIO ydacTKa.
JlocTuraercs 3T0 CO3aHUEM BBICOKOI IPOBOJAMMOCTH B TeTie ¢aza—HyJb 3a
CUET CUCTEMBI 3aHYJICHUS.
[To IIYD mpoBOAMMOCTH 3aHYJSIIOIIETO MPOBOJHUKA JIOJDKHA OBITH
nopsiaka 50% npoBoAMMOCTH (Ha3HOTO:
2o S22, HIH 2 100% > 50% | (6.31)

3amuyn
z 3aHyn

30€Ch Zsqny, — TONHOE CONPOTHBICHHE IIPOBOJHMKA 3aHYJICHHA, A Zgg —
MOJIHOE  COMPOTHBIEHHE  (ha3HOTO  MPOBOJHUKA,  MPEABAPUTEIBHO
BBIOPAHHOIO MO JIOMYCTUMOMY TOKY M IOTepe HampsbkeHus. Kpome storo,
IPOBOJUMOCTh TMETIN (a3a—HyJdb JOJDKHA OBbITh TakoM, 4YTOObI TOK

onHodasHoro K3 Ha xopmyc asmekTpornpuemnuka [\ npepbiman Obl B

ONPEAEICHHOE YUCIIO Pa3 (O) TOK armapara 3amuTsl CETH (Lyon, scm.> Luow. pacy.»

]ycm. cpab. agm. ) .

ID>al. (6.32)
3HadeHus ko3pduurenTa o npuBeAeHsl B Tadnuie 6.18.

Pacuetnass touka omgHodazHoro K3 B ycTaHOBKax HampspKEHHEM 0
1000 B — koHeuHass TO4YKa IeNH TpaHCHOPMATOP-IJICKTPOIPUEMHUK,
3allMIAEMOl Ha TOJIOBHOM YYacTKE arrapaToMm 3amuThl. [ BeIOOpa ero
YCTaBOK cpabaTbIBaHUS HEOOXOAMMO ONPEIETUTh HAMMEHBIITUN BO3MOYKHBIN
B JIaHHOMU ceTH TOK ojiHo(dazHoro K3.
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Tabomuma 6.18

Kpatnocts Toka ognodaznoro K3 B ceTsix ¢ riryxo3a3eMICHHON HEUTPaJIbIo

KpaTtHocts TOKa K3 11 momerenuii co
cpenoit
Bun anmapara 3amuThl
. B3PBIBO-
HOpMaJbHOU P .
MOYKapOOIIaCHOU
i = M M
[TmaBkuii npenoxpaHuteinb: I =1,y sem. >3 0>47
ABTOMaTHYECKHIA BBIKITIOYATEIh C 00paTHO-
3aBUCUMOM OT TOKA XapaKTEPUCTUKOM:
1V >3] I1Y>61
I: IHOM pacy. K3 T HOM pacy. K3 HOM pacy.
- )
ABTOoMar TOgLKO C 3J'IeKTpf)MaFHI/ITHBIM pac 1., =214 jym“pa 6 aeem. TP L <100 A
EIUTEIEM 0€3 3aBUCUMOM YaCTHU XapaKTepH-
I PAKTEPI™ | j0 > 1057 mpu ] S100A
CTUKHU: I: chm. cpab. aem. K3 ° yem. cpab. asem. HOM agm.

IHopsnoxk pacyera.

1. CocraButh cxemy 3amernieHus 1enu onHodaszHoro K3, B kotopyto
BXOJAT CONPOTHUBIICHUS CIEAYIOIIMX JJIEMEHTOB: (a3Horo IpoBoOAa,
epexoIHoro conporusieHus B mecre K3, conporusienus oOpaTHoro (wim
YETBEPTOr0) MPOBOJIA € MOAKIOYEHHBIMHU NAPAJUIEIBHO EMY 3a3EMJIISIOLIUMHU
IIPOBOJHUKAMM U COINPOTHMBIICHHMS PACTEKAHMs 3a3e€MJICHUS HEUTpanu
MUTAIOIIETO TpaHcPopmaTopa.

2. OmpenenuTh aKkTUBHBIE M PEAKTUBHBIE COIPOTUBIICHUS IPSMOMH,
0o0paTHOW 1 HYJIEBOU MOCIEI0BATEILHOCTH JIEMEHTOB: Ry, X1, Ry, X5, Ry, X).

3. OnpenenuTh CONPOTUBICHUS AIEMEHTOB U 1enu npu oaHopaznom K3
B KOHEYHOI TOYKE ceTu (Hampumep, IIMHONPOBOAA), Tadbimua 6.19.

Tabmura 6.19.

ConpoTuBiIeHUS 3JIEMEHTOB MPHU OAHO(PA3HOM KOPOTKOM 3aMbIKAaHUU

AKTHUBHOE CONTPOTHUB- PeaktuBHOE co-
DneMeHT
JICHHE MPOTHBIICHHUE
Tpancdopmarop, Y / Yy R =(12..18)R,,, | X\ =(7..8)X,,,
n _ 1 —
Tpancdopmarop, A/ Yy R,, =3R,,, X,y =3X,,,
YeThIpex>KUIbHbIC Ka0enu R =3R _ X =45X, .
00712081 R;‘) =3R,, XL(;) =4X,,
[uronpoBoael IIIMA R =3R X =4X 0
ABTOMAaTHYECKHE BBIKITIOYATEITN R\ =3R, XV =4x
KoHTakTsI R =3R, —
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CymMapHble  aKTMBHO€ M  PEAKTUBHOE  COMPOTHUBJICHUS  LIEMHU
onHodazHoro K3 B KOHEUHON TOYKE CETH:

RO = RO+ R+ RV + RV + R, (633)

M _ y 1) 0)) o))
Xy’ =X, + X, + X"+ X0, (6.34)
4. PaccuutaTh 3HAuYCHUE TIEPUOJUYECKOM COCTABJISIONIEH TOKa
onnogasznoro K3. B cersix ¢ riryxo3azemiieHHON HEUTpaiblo (B YaCTHOCTH, B

cersix HampspkeHueMm 380/220 B) Tox omnodasnoro K3 ompenensercss mo
dbopmyre:

n _ \/§ U,
II('3 - Z(I)HOM ) (6.35)
z
n _ ()2 ()2
re Z = (RO +(X ),
M _ p® 0 o
RZ _RZI +R22 +RZO b
M _ v 1 (1)
Xy =Xy + X5, + Xy
Brecs RY, XO RO xO ph xyMH_ cooTBEeTCTBEHHO AaKTMBHBIE U
10 1o M2 2297200 >0
pEaKkTUBHBIE  CONPOTUBIIEHHS  NpPAMOW,  OOpaTHOM W HYJIEBOU

IIOCJIEA0BATENBHOCTEN NETIN (pa3a—Hyb.
JUis  yOpoLIEHHBIX pacyeToB TOKOB  OJHO(A3ZHOTO  KOPOTKOIO
3ambIKaHus [1YD pekomMeHay10T BeIpaXKeHHUeE:

V=——2? (6.36)

mp
—+ Zypo

B »sTom ClIydac OOITyCKacTCiAa apI/I(bMCTI/ILICCKOG CJIIOKCHHUC IIOJIHBIX

@ _
mp

MOJIHOE COIPOTHUBIIEHHE TpaHchopmaropa mnpu ogHodazHoM K3 — cuiibHO
3aBUCUT OT CXEMbl COeQuHEHHUs ero oomorok. [lpu cxemax coegmHeHUM

CONPOTHUBIICHUH, YTO JAET 3aHMWKECHHOE 3HaueHue Toka K3. Bennuuna z

A/Yy u Y/Z, Benuuuna z,,)/3 paBHa CONPOTHBICHHIO TpaHC(hopMaTopa

npu Tpex- uiu Asyxdaznom K3 u onpezensiercst o BbIpaXXeHUIO:

2
Zmp — " :(1)(3;]}10/14 ) ( 6 . 3 7)

Hom mp

JIns  yKa3aHHBIX CXE€M COEAVMHEHWW TNPU IATAHUM OT CHCTEMBI
OECKOHEYHOM  MOINHOCTH Toka opHodazHoro K3 Ha  BhIBOJax

TpaHchopmaTopa paBeH TOKy Tpexdaznoro K3:
](’1) — Ud’ — UHOM — 1(3) . (638)

K3 z \/5 K3

mp z mp
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[Tpu coenunennu Y / Yy, zfn][f # 3z, . OnpeneneHHas 9KCepuUMCHATIBHBIM

M

ITyTCM BCIIMUMHA Z mp

npuBeaeHa B Tadnuie 6.7.

ITonHOE COMPOTHUBIIEHHE METIU KOPOTKOTO 3aMBIKAHUSA Zy.o COCTOHUT U3
COMPOTUBJICHUH ()a3HOTO U HYJIEBOTO MPOBOIOB.

Hns Bo3aymHbix JinHuid 0,4 kB, BBINOMHEHHBIX Ha KpIOKax WIIA
TpaBepcax, TPAaHCHO3UIIMS MPOBOJAOB HE MPUMEHSETCS, PACCTOSHUS MEXKIY
Ga3HbIMU M HYJIEBBIM MPOBOAOM pa3Hbie. [lodTOMYy M HWHIYKTHUBHBIE
conpotuBieHus (a3 pasnuuHbl. B Tabmuue 6.20 n1aHbl BEIMYUHBI Zog-) TPHU
HauOOJBIIIEM PACCTOSHUU MEXAY (Da3HBIM M HYJIEBBIM IPOBOJAMU. ITO
pacCTOsSIHUE ONpENENseTCs 10 YepTexkKaM Omop.

Tabnuma 6.20

[TotHOE TOTOHHOE COTIPOTHUBIICHUE TIeTIH (DA3HBIN MPOBO — HYJIEBOH TTPOBO/T
Z(¢-0) YETBIPEXIIPOBOIHOM JTUHUH C HEU3O0JIMPOBAHHBIMU AJIFOMUHHUEBBIMU

POBOIAMU
da3HprIit Paccrosiaue HyeBoif poBojt
MPOBO/I, MEX]Ty Hy-
Mapka u JIEBLIM U
CEYEHHUE KpaitHUM Al6 A25 A35 AS50 A70 A95 | Al120
npoBo/ia, (ha3HbIM
MM IPOBOAOM, M 20(¢-0), OM/KM
Al6 0,4 4,86 — — — — — —
1 4,87 — — — — — —
2 4,88 — — — — — —
A25 0,4 4,01 3,18 2,76 2,43 — — —
1 4,04 3,21 2,79 2,46 — — —
4,05 3,23 2,81 2,49 — — —
A35 0,4 3,59 2,76 2,53 2,01 1,78 — —
1 3,62 2,79 2,57 2,05 1,82 — —
3,63 2,81 2,59 2,08 1,86 — —
A50 0,4 3,25 2,43 2,01 1,69 1,47 1,35 —
1 3,28 2,46 2,05 1,73 1,53 1,40 —
2 3,30 2,49 2,08 1,77 1,58 1,45 —
A70 0,4 — 2,21 1,78 1,47 1,28 1,15 1,08
1 — 2,25 1,82 1,53 1,34 1,21 1,14
2 — 2,28 1,86 1,58 1,39 1,27 1,20
A95 0,4 — 2,07 1,66 1,35 1,15 1,02 0,95
1 — 2,11 1,71 1,40 1,21 1,09 1,03
2 — 2,14 1,75 1,45 1,27 1,15 1,09

Ilpumeuanus: 1. BBUIy TOTO, YTO PACCTOSHHE MEXKILY HYJIEBBIM M KpaiHUM (asHbIM MPOBOAOM dg.g MO-
JKET M3MEHATHCS B mpenenax ot 0,5 no 1,0 M mpu kperuieHnn Ha Kprokax, u ot 0,64 mo 1,65 M mpu kperure-
HUH Ha TpaBepcax, B HacTosIeH Tabmure npuHsThl paccrostans 0,4; 1,0 u 2,0 M. J{i1s mpoMekyTOUHBIX pac-
CTOSHUH BEJIMUMHBI Z(-0) AOJKHBI OIIPEAEIATHCS HHTEPIOIMPOBAHUEM.

2. Coueranue (ha3HOTO TPOBOAA C HYJIEBBIM IIPOBOJIOM CEUCHHEM 0OoJjiee IMOJIOBHHEI (HPa3HOTO CIeayeT
MPUMEHATh B TE€X CIIy4asiX, KOTAa 3TO BBI3bIBACTCA HEOOXOAMMOCTBIO OOECHECUYHTH BBIMOJHEHUE YCIOBUS
(6.32) nyrem yBenudenus Toka K3 3a cueT yMeHbIIIEHUS! CONTPOTUBIICHUS.

142

Ba)XHble NYHKTbl AOKYMEHTa MO)XHO HalATu no CCbIAKEI



https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=148

JInst  TpeX>KUIbHBIX Kalened ¢ pPEe3WHOBOM WJIM  IIJJACTMACCOBOM
000JIOYKOM B KauyecTBE HYJEBOrO MPOBOJA OOBIYHO HCIOJIB3YIOTCS
METAJUIMYECKUE KOHCTPYKIMU 3JaHUN U MEXAHU3MOB, COCIUHSIEMBIE MEXKIY
co0olt u ¢ HyJIeBOW TOYKOHM Tpancpopmaropa. Eciau mpoBoauMocTh Takoi
CUCTEMBI HEJOCTATOYHA, TO BOJMW3HM KaOETHbHOW JIMHUHM TPOKIIATBIBACTCS
CIellMaJbHAs CTAJIbHAs TMOJIOCA, MCIOJIb3yeMas KakK HYJIEBOM MPOBOJ
(Tabm. 6.21).

B deThlpexnmpoBOJHBIX KaOENbHBIX CETSAX B KAueCTBE OCHOBHBIX
MMPOBOJIHUKOB 3aHYJICHUSI UCIOJb3YIOTCS HYJIEBBIE KUJIbl YETHIPEX>KUIbHBIX
kabeneit (Tadm. 6.22).

Tabmauua 6.22

[TomHOE MOTOHHOE COMPOTHBIICHHUE TeTH (pa3a—HYJIb ATFOMUHUEBOTO
YETBIPEXKUIBLHOTO Kabes 6€3 MeTAITNYECKOM 000JI0UKH U
YETBIPEXTIPOBOIHOM JTUHUH C AITFOMUHHUEBBIMHU TTPOBOJIAMH,

PacTOI0KEHHBIMU ITyYKOM

Cel{eH[/Ie (1)a3HOFO HOHHOC COHpOTI/IBﬂeHI/le Z()(q),()) JJIs1 CCUCHUA HyHeBOFO l'[pOBOLla, MM2
2

MPOBOJA, MM 2.5 4 6 10 16 | 25 | 35 | 50 | 70 | 95 | 120
2,5 2064 | — — — — = = | == — | —
4 2408 | 1852 | — — ol e e e e e
6 1543 | 1234 988 | — | — | — | — | — | — | —
10 — — | 988 | 741 | 592 | — | — | — | — | — | —
16 — — — | 592 | 443 370 335 | — | — | — | —
25 — — — 1 519 | 3,70 | 296 | 254 |222| — | — | —
35 _ _ — | 477 | 335 254 2,12 | 180|159 | — | —
50 _ _ — — | 306 | 222 1,80 | 148|127 | 1,13 | —
70 _ _ — — — 202 1,59 | 1,27 |1,09|092 | —
95 _ _ _ _ — | — | 145 |1,13/092 078 | —
120 — — — — — | — | 137 | 1,05| 084|070 | 0,62
150 _ _ _ _ — | — | — 1099082067052
240 _ _ _ _ — | — | — 1095]053]059] 0,51

Tlpumeuanue: st MPOBOJIOB U KaOelel ¢ MEAHBIMH JKAIAMHU JTAHHBIC TaOJIUIIBI HEOOXOMMO YMHOKUTh
Ha 0,586.

JUIs TpeX>KUJIBHBIX Kabesnel ¢ altoMUHUEBON 00O0JIOUYKOM B KayecTBE
HYJIEBOT'O MPOBO/IA UCTIONB3YETCS AIFOMUHUEBAsE 00oJouka (Tadia. 6.23).

JIis 4eThIpexXKWIbHBIX Kaleneill B alloMUHUEBOW 000J0YKe HyJeBas
KHUJIA COCIUHSETCS ¢ 00OJOYKOM, W JIJIi HEB3PHIBOOMACHBIX MOMEIICHUN B
pacueTe MPUHHUMAETCA HMX CyMMapHas MNpPOBOJMMOCTH (Tabn. 6.24). [ns
B3PBIBOOTIACHBIX TOMEIIECHUN aJTIOMHUHUEBAasi 000J0YKa HE YYUTHIBACTCS,
CUHMTAETCS TOIBKO COMPOTUBIICHUE HYJIEBOM JKHIIBI KaOes.

CBuHiOBas ob6ojsouka npu pacuere onHodaszubix K3 B pacueTHyro
CXeMy He BKJIIo4YaeTcs. B kauecTBe 4eTBEpTOM JKUIIbI UCIIOIB3YETCS CTalbHas
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Tabmuna 6.21
[TomHOE TOTOHHOE CONIPOTHRIICHHE IIETH (Pa3a TPEXKUIHHOTO ATFOMUHUEBOTO Ka0esl ¢ TUIACTMACCOBON U30JISIIUEH —
cTajJbHas Iojioca

124!

[TonHOE CONPOTUBIIEHHE LENNU Zo(-0), OM/KM, IIpH TOKa, A

Paccrosinme 200 300 600 600

JCHHU > d 4 >
)gfn iaGg- MeKIIy TI0- 100 300 | 1990 | 100 200 | 4o | 2500 | 100 | 200 | 300 | 3505 | 200 | 400 | 3449

2 | JIOCOH U Ka-
T M OeneM, M JUIS TIOJIOCHI Pa3MepoM, MM
25x3 40x4 60x4 80x4

3x6 0,2 11,22 | 10,13 | — | 9,53 | 877 | 834 | — |876 833|803 — |906]|7,66| —
0,8 11,22 | 10,17 | — | 9,57 | 880 | 837 | — | 880 | 837 |8,06| — |9,08]| 7,69 | —

3x10 0,2 871 | 7,64 | 680 | 7,03 | 6,24 | 5,80 | — | 6,24 | 5,80 | 5,49 | 5,09 | 5,60 | 5,12 | —
0,8 877 | 7,70 | 6,85 | 7,08 | 6,29 | 585 | — | 6,29 | 5,84 | 5,53 | 5,13 | 5,64 | 5,16 | —

3x16 0,2 735 | 6,27 | 542 | 5,65 | 486 | 441 | 3,96 | 485 | 4,40 | 4,08 | 3,67 | 4,12 | 3,69 | 3,45
0,8 7,43 | 6,34 5,48 572 | 492 | 4,47 | 4,02 | 491 | 4,46 | 4,14 | 3,73 4,18 3,74 | 3,50

3x25 0,2 6,50 5,47 4,62 | 485 | 4,04 | 3,59 | 3,14 | 4,04 | 3,58 | 3,26 | 2,84 | 3,29 | 2,86 | 2,61
0,8 6,64 | 555 | 4,69 | 493 | 4,12 | 3,66 | 3,21 | 4,11 | 3,65 | 3,33 | 2,91 | 3,36 | 2,93 | 2,68

3x35 0,2 6,16 | 5,07 | 422 | 445 | 3,64 | 3,18 2,73 3,63 | 3,17 | 2,85 | 2,43 | 2,89 | 2,45 | 2,20
0,8 6,25 4,17 4,30 | 4,53 | 3,73 | 3,27 | 2,81 | 3,71 | 3,26 | 2,93 | 2,51 | 2,96 | 2,53 | 2,28

3x50 0,2 587 | 4778 | 3,92 | 4,15 | 3,34 | 2,82 |2 43 3,34 | 2,87 | 2,55 | 2,13 | 2,58 | 2,15 | 1,90
0,8 596 | 487 | 4,00 | 424 | 3,44 | 298 2,52 3,42 | 2,97 | 2,64 | 2,23 | 2,67 | 2 24 1,99

3x70 0,2 5,67 4,64 | 3,73 | 396 | 3,15 | 2,69 | 2,24 | 3,14 | 2,68 | 2,36 | 1,94 | 2,39 1,95 1,71
0,8 577 | 4,68 | 3,82 | 4,05 | 3,25 | 2,79 | 2,34 | 3,23 | 2,78 | 2,46 | 2,04 | 2 48 2,05 | 1,80

3x95 0,2 555 | 446 | 3,61 | 3,83 | 3,02 | 2,57 2,12 3,02 | 2,55 | 2,23 | 1,81 2,27 1,83 | 1,58
0,8 564 | 456 | 3,69 | 3,43 | 3,12 | 2,67 | 2,22 | 3,11 | 2,66 | 2,33 | 1,92 | 2,36 | 1,93 | 1,68

3x120 0,2 547 | 438 | 3,53 | 3,75 | 2,95 | 249 | 2,04 | 294 | 248 | 2,16 | 1,74 | 2,19 | 1,75 | 1,51
0,8 557 | 4,48 | 3,62 | 3,85 | 3,05 | 2,60 2,15 3,04 | 2,58 | 2,26 | 1,84 2,29 1,86 | 1,60

3x150 0,2 5,41 432 | 347 | 3,69 | 2,88 | 2,43 | 1,98 | 2,88 | 2,42 | 2,1 | 1,68 | 2,13 1,70 1,47
0,8 551 | 442 | 3,57 | 3,80 | 2,99 | 2,54 | 2,09 | 298|253 |22 | 1,72 |2 23 1,80 | 1,56

3x185 0,2 5,36 4,28 342 | 3,65 | 2,84 | 239 | 1,94 | 2,84 | 2,37 | 2,05 | 1,64 2,09 1,65 | 1,41
0,8 5,46 | 4,38 | 3,52 3,75 295 1250|205 293|248 | 216 | 1,75 | 2,19 | 1,76 | 1,52

3x240 0,2 532 | 423 | 338 | 3,60 | 2,80 | 235|190 | 279|233 ]|201 |15 |2 04 1,61 | 1,36
0,8 542 | 433 [ 348 | 3,71 | 291 | 2451201 | 289|244 2,12 | 1,71 | 2,15 | 1,72 | 1,48
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Taomuna 6.23

ITonHOE MOrOoHHOE COIMPOTHUBJICHUC LICIIN (1)3321 — aJIIOMUHHEBas 000JI0YKa

TPEX>KUIIBHBIX Kabelnel ¢ OyMa)KHOM H30JISIHeH

[TonHOE COMPOTUBIEHUE Z(¢-0), OM/KM, AJ1s1 Kabeneit
Cetere >KH2H MemHBIX Al AJIIOMUHUEBBIX AJIIOMHUHHUEBBIX
Kaben, v AB AAT, AAp | Meambix Allls AAIlIs

3x6 5,02 7,71 4,98 7,67
3x10 3,33 4,95 3,31 4,92
3x16 2,95 3,36 2,31 3,33
3x25 1,81 2,46 1,79 2,44
3x35 1,39 1,85 1,37 1,83
3x50 1,09 1,42 1,07 1,40
3x70 0,84 1,07 0,83 1,06
3%95 0,67 0,84 0,66 0,83
3%x120 0,57 0,71 0,56 0,70
3x150 0,42 0,53 0,44 0,54
3x185 0,36 0,45 0,36 0,45
3%x240 0,31 0,37 0,29 0,36

Tabnuna 6.24

[ToHOE TOTOHHOE CONPOTHBIICHUE IIeTIH (Pa3a—HYJIb C YIETOM ATFOMUHHEBOM
000JI0YKH YETHIPEXKUIBHBIX Kabeseh ¢ OyMaKHON M30JIIIHCH

ConpoTuBieHue Zop-0), OM/KM, 114 Kabenei

2
Yucao U ceueHue Kujl, MM

menubix Al', Ab

amoMuHueBEIX AAL, AAB

3x6 + 1x4
3x10 + 1x6
3x16 + 1x10
3x25 + 1x16
3x35 + 1x16
3x50 + 1x25
3X70 + 1x25
3x95 + 1x25
3%x120 + 1x35
3x150 + 1x50
3x185 + 1x50

4,74
3,06
2,01
1,38
1,06
0,78
0,61
0,48
0,41
0,31
0,27

7,49
4,73
3,08
2,10
1,57
1,16
0,87
0,69
0,58
0,45
0,37

ImoJioca, IMpPOJIOKCHHAA BOIM3H KEI6€JI$I, WM MCTAJUIMYCCKUC KOHCTPYKIHNH

31aHNUI 1 MEXaHU3MOB.

[Ipu npokiaske TPEXIPOBOAHBIX JTUHUM B CTAIBHBIX TPyOax B KaueCTBE
OCHOBHOTO 3aHYJISIFOIIET0 MPOBOIHUKA TPUHUMAIOTCS TOJILKO caMu TpyObl. B
cllyyae TpPOKJIaAKU B TpyOe YETHIPEXMPOBOJHON JHUHUM HEOOXOJAMMO B

Ba)XHble NYHKTbl AOKYMEHTa MO)XHO HalATu no CCbIAKEI
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Ka4yeCTBE MPOBOIHMKA 3aHYJICHHSI HCIIOJIb30BAaTh HYJIEBOW MIPOBO COBMECTHO
c TpyOo# myTeM mapauieIbHOTO UX COeNMHEHMs. VICKIIIOUeHHeM SIBIISIOTCS
B3PBIBOOTIACHBIC TOMEIIEHUS, TJI€ VYYHUTHIBAETCS TOJBKO YETBEPTHIN
(HyneBOM) IPOBOJ, (BEJIMUNHA Z((4-0) ONIPEAEIIeTCs 1Mo Tadbauue 6.22).

[ToronHnoe compoTuBieHue Iienu (a3Hbli TpoBOA — Tpyda maHO B
tabnuime 6.25, a ¢a3HbI TPOBOJ — HYJIEBOW MPOBOJ C Y4ETOM TPyObI — B
Tabmmie 6.26.

Tabnuua 6.25
[TonHOE MOTrOHHOE COMPOTUBIICHUE 1IEeTH (Pa3HbIN MPOBOJ — TPyOa
TPEXMPOBOTHON JTMHUH C ATFOMHHUEBBIMH TIPOBOJAAMH, MPOJIOKECHHBIMH B
CTaJIbHOW 3JIEKTPOCBAPHOM (TOHKOCTEHHOMW) TpyOe

Pasmep Hapy>xHb1if 1riaMeTp X TONIIHWHA CTEHKH TPYOBI, MM
TpYyOHI,
MM 20x1,6 26x1,8 32x2
Tox
OJTHO-
¢azHo- 100 200 400 100 200 400, 100 200 400,
1250 1250
ro K3,
A
Kommue-
CTBO H
cedyeHne
IPOBO- Zo(¢-0) OM/KM
JI0B
JINHUH,
M
3x2,5 18,69 17,87 — 18,22 17,23 — 17,61 16,95 16,38
3x4 13,19 12,35 12,04 12,71 11,70 11,21 12,09 11,41 10,84
3x6 10,17 9,31 8,99 9,67 8,65 8,14 9,04 8,35 7,77
3x10 7,78 6,91 6,59 7,28 6,24 5,72 6,64 5,93 5,33
3x16 — — — 5,87 4,80 4,27 5,22 4,49 3,88
3x25 — — — — 4,11 3,57 — 3,79 3,18
3x35 — — — — — — — — 2,78
3x50 — — — — — — — —

[Tponomkenne TadauIe! 6.25

Hapy»xHblii apameTp X TOJIIMHA CTEHKH TPYOBbI, MM

Pa3mep tpyObI, MM

47x2 59x2
Toxk omHodasnoro K3, A 100 200 400, 1250 100 200 400, 1250
KonuuecTso 1 ceueHune mposo- Om/
JIOB JIMHUH, MM 20(¢-0), YM/KM
3x2,5 17,01 16,56 16,08 16,55 16,28 15,80
3x4 11,48 11,03 10,54 11,01 10,74 10,25
3x6 8,42 7,96 7,46 7,94 7,67 7,17
3x10 6,01 5,54 5,02 5,52 5,24 4,73
3x16 4,57 4,09 3,57 4,07 3,78 3,26
3x25 3,88 3,39 2,86 3,37 3,08 2,55
3x35 — 2,99 2,46 2,98 2,68 2,14
3%x50 — — 2,16 — — 1,85
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Tabmuma 6.26

[TorHOE MOTOHHOE COMPOTHUBIICHUE TIETH (Pa3HBIN MPOBOJ] — HYJIEBOU IMPOBO/T
YETBIPEXITPOBOIHON JICKTPONPOBOAKHU B CTAIBHOM 3JIEKTPOCBAPHOU
(TOHKOCTEHHOI) Tpy6e (ITpoBOJIa aATFOMUHUEBBIE)

Ceuenue nposo-

1108, MM Hapy>xHbIif qriaMeTp X TONMHUHA CTEHKH TPYOBI, MM
. R 20x1,6 | 26x1,8 | 30%2
é § Bennuuna Toka ogHodassoro K3, A
e = 100 | 200 | 400 | 100 | 200 | 400 [ 100 | 200 | 400
= Z0(-0)» OMm/km
2,5 25 | 1793 | 1736 | — [ 1764 | 1689 | — — — —
4 25 | 1244 | 11,85 | — | 1221 | 1136 | — | 11,66 | 11,14 | —
12,02 | 11,63 | — | 11,84 | 11,22 | — | 1147 | 11,01 | —
6 25 | 941 | 880 | 858 | 907 | 830 | 792 | 861 | 808 | 7.6l
4 9,10 | 859 | 839 | 881 | 816 | 7,80 | 842 | 795 | 7,54
6 877 | 836 | 819 | 854 | 799 | 7,69 | 822 | 7.82 | 745
10 4 — — — 643 | 573 | 537 | 603 | 553 | 5,11
6 — — — 6,17 | 558 | 527 | 582 | 541 | 502
10 — — — 579 | 533 | 508 | 551 | 519 | 487
16 10 — — — — — — 410 | 3,76 | 342
16 — — — — — — 380 | 3,51 | 325
25 — — — — — — 3,57 | 332 | 3,11
[Tponomxenne TabIUIBI 6.26
CeueHue IpoBOJIOB, MM Hapy>xHbIif AriaMeTp X TONIIMHA CTEHKU TPYOBI, MM
R 47x2 | 59x2
e =
S g Bennuuna Toka oHodasHoro K3, A
il g 100 300 | 600,800 | 100 | 300 600, 1250
a Z0(-0)» OM/kM
6 2,5 8,14 7,50 7,16 — — —
4 8,00 7,46 7,13 — — —
6 7,86 7,38 7,09 — — —
10 4 5,58 5,02 4,68 5,23 4,86 4,54
6 5,44 4,94 4,63 5,12 4,80 4,51
10 5,22 4,81 4,56 4,96 4,70 4,45
16 10 3,79 3,35 3,09 3,52 323 2,98
16 3,54 3,20 2,99 3,33 3,11 2,90
25 3,34 3,07 2,89 3,17 2,99 2,82
25 10 3,20 2,65 2,38 2,82 2,44 2,26
16 2,85 2,50 2,28 2,64 2,35 2,18
25 2,68 2,37 2,18 2,48 2,29 2,11
35 2,54 2,26 2,10 2,36 2,19 2,04
35 10 2,73 2,26 1,97 2,43 2,13 1,85
16 2,50 2,11 1,87 2,25 2,00 1,77
25 2,32 1,98 1,78 2,11 1,89 1,70
35 2,18 1,88 1,70 1,98 1,80 1,63
50 2,05 1,77 1,62 1,87 1,70 1,56
50 25 — — — 1,83 1,60 1,40
35 — — — 1,72 1,51 1,34
50 — — — 1,61 1,42 1,26
70 — — — 1,53 1,34 1,20
70 25 — — — 1,60 1,42 1,21
35 — — — 1,55 1,33 1,15
50 — — — 1,45 1,25 1,08
70 — — — 1,37 1,17 1,01

IHpumeuanus: 1. ConpoTHUBIEHUS BBIUYMCIEHBI C YYETOM COBMECTHOTO (MTapajjIeIbHOT0) NCTIOIh30BAHHUS
MPOBOAMMOCTEH HYJIEBOTO (UE€TBEPTOr0) MPOBOAA U CTAJIBHOU TPYObI.

2. B ciyyae mpokJaJKy JIMHUYU B IOMELIEHUH C B3PBIBOOIIACHOM CPEJIOH Clle/lyeT BENUYUHBI Zog.0) ONPE-
JIeNsiTh 1o Tabnuie 6.22 6e3 y4yera MpoBOAUMOCTH TPYOBI.
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[lonHoe  MOroHHOE  COMPOTUBJIEHWE  MeTnu  (pa3za—Hyabp A
IIMHOTIPOBO/IOB MPUBEEHO B TabmuIe 6.12.

6.5. HecumMmeTpruHble KOPOTKHE 3aMbIKAHHS 32 TPaHC(opMaTopaMu

Jnis pacuera 3amUT TpaHCHOPMATOPOB HEOOXOIMMO 3HATH 3HAUYCHUE U
HaIpaBJICHUE TOKOB B MEPBUYHOI 00MOTKe TpaHcopmatopa npu K3 Ha ero
BTOPUYHON cTOpoHe. B Tabnuie 6.27 narorcs BbIpaKeHUs AJiA Iepecuera
TOKOB M HX BEKTOpPHbIe auarpammbl. OCOOEHHOCTBIO TPHUBEICHHBIX B
Tabnuie 6.27 BbIpaXXEHHUH SBISETCSA TO, YTO 33 UCKIIOUYEHHEM OJHO(PA3HOIO
K3 3a tpanchopmaTopom co cxemoit coeauHeHuss Y /Y, Bce TOKU MpHU
pa3HBIX BHUAAX KOPOTKMX 3aMBIKAHMA M Pa3HBIX CXEMax COCIUHEHUU
00MOTOK TpaHc(opmaTopa BbIpakeHbl yepe3 Tok TpexdasHoro K3 B Toil ke

3 .
touke [’. Ilpm BBIBOAE BBIPRXEHUH MPUHATO, UYTO KOIPPUIUEHT

Tpancopmammu ~ TpaHchopMaTropa  paBeH  OTHOUICHHIO  JIMHEWHBIX
HanpspkeHnit xosoctoro xona Ui/ U= 1. [lo 3TOMy yCIIOBUIO ONpEIeIICHBI
Y COOTHOILICHUS YMCET BUTKOB OOMOTOK TpaHc(opmaTopa.

[Tonb30BaThCs BBIpAXKEHUSIMU, MTPUBEACHHBIMU B Tabmnuie 6.27, MOKHO
JBOSIKO: WJIM OIpeAeNuTh TOK TpeOyemoro Buaa K3, mpuBeneHHBIM KO
BTOPUYHOMY HampsbkeHuto U,, U mepecyuTaTh €ro 1Mo JACUCTBUTEIbHOMY
KodhpureHTy TpancpopManuy Ha MEPBUYHYIO CTOPOHY, WJIM BECTH pacyer
mist Tpexdaznoro K3, OTHOCS TOK U CONPOTUBJICHUS K TEPBUYHOMY
HanpspkeHuto U; U 1o BhIpaKeHUAM TaOmuiel 6.27 onmpenenuTh TOKU MPHU
Tpebdyromemcs Buae K3.

IIpumep. Ompenenantb TOKH Tpex-, ABYX- U oaHodasHoro K3 Ha
BBIBOJIaX HM3IIEro HampsbkeHus Tpancpopmatopa 400 kBA, 6/0,4 kB npu
cxemMax coeauHeHUH oOMOTOK Y /Y, m A/Y,. Iluranue oT CHCTEMBI
0ECKOHEYHOU MOIIHOCTH.

Pemenue. Coedunenue oomomox A/Y,. Pacuer nma HampsokeHUs
0,4 xB. Conporunenue TpaHchopmaropa, NPUBEICHHOE K HANPSKEHHIO
0,4 xB, mo Ttabmuue 6.7 paBHO z,,=0,018 Om. Tok oxHO(paszHOrO M
tpexdaznoro K3, ornecennsie k cropone 0,4 kB, cocraBiser:

U 400

IO =[O = e - =12900 A.
K3 K3 \/5 \/5 0,018

Zonp
Tok nByx¢asznoro K3:

¥ = ?1,5? = ?12900 =11200 A.
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Tabmuma 6.27
3Ha4YCHUS U BEKTOPHBIC THArpaMMbl TOKOB HECUMMETPHYHBIX KOPOTKUX
3aMBIKaHHMH MPH Pa3HBIX CXEeMaX COEAUHEHHH 0OMOTOK TpaHC(HOpMaTOpOB

Tox K3 Ha BropuuHo#i ctopone nipu U,/U, = 1 Kommue-
Cxema coenu- Bun " CTBO BIT-
HeHuit o6mMoTok | K3 B mecte K3 Ha MCPBIHHOM CTO-
poHe KOB
1, I
. T ; 22Y 1x=2/31,
¢ fnlp) IB=IC=1/3 Ia
IC IB
[b B ('OY:O)YH
RE
I=l.=— 1<3>
b—c 1b=16=£1,§j>
2 = 0,866 1;?
I. Ic
I I
I{l = = a =
" S R
a—20 mp mp — 0,58 I,(j)
x [y [z
Iy
SR b Iy [=21,=19 L
‘ A/Y, 11 B3 V3
| b—c 1,=1,="219 I,
‘ Wy, 2 Iy=1.= B
x|y|z A A Ic
A B C
1
1, — —_Ta _|
" T 1= =t L=l =57
a-0 w 0,581
XY |z Iy
0Oa ¢ c W17~0~
L hz,-u L Ic I =£1@ =10 | =0y /3
: 01z \/§ \/g
b—c I,=1,=—1I I,
2 I,=1,="¢
2
I, INAIN
2,
A B C
oy
I Ic N Iy
X4Y |Z \/§ 3) ) ) 2
P b-c ly=1.==-1; [, =21 =] O30y
Y/A-11 V3 N
A Ip
@ (DA
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Pacuer nns nanpsokenus 6 kB. ComporuBiieHue TpaHcopmaTopa,
MIPUBEICHHOE K HalpshKeHuto 6 kB, paBHo:

u U,  45-(6-10°)

Zpp = oM ;=405 Om,
100S,, 100-400-10
a Tok Tpexdasznoro K3 cocrapinser:
3
3 — Uuo,w _ 6-10 =860 A.

I® = =
Y 3z, /3405

Takoe e 3HA4YeHHE IONYUHTCS mepecueroM Toka [

K3 2

0,4 kB, na nanpspxkenue 6 kB: 12900-400 / 6000 = 860 A.
Tox 1"

K3 2

OTHCCCHHOI'O K

OTHECEeHHbIN K 6 kKB, nmo Tabnuue 6.27 paBeH:
10 =0,58 12 =0,58-860 =500 A.

Takolt TOK mpoTekaeT B JBYX (pazax Ha cTopoHe 6 KB. Amnanoruunoe
3HAUEHUE TOKa Iodydaercss mnepecuetoM ¢ HanpsbkeHus 0,4 kB Ha
Hanpspkenue 6 kB: 0,58:12900-400 / 6000 = 500 A.

HaunGonpmmuii Tok napyxgasnoro K3 co croponst 6 kB no tadnuie 6.27
paBen Toky Tpexdasnoro K3: I? =71 =860 A; B aByx japyrux ¢dazax —

BIBoOe MeHble — 430 A.

Coeounenue oomomox Y /Y, Tok Ttpexdaznoro K3 or cxemsl
COEIMHEHU 0OMOTOK He 3aBHCHUT U paBeH 12900 A Ha ctopone 0,4 kB u
860 A na cTopone 6 kB.

Tox aByxdaznoro K3 Ha cropone 0,4 kB Takke HE 3aBUCHT OT CXEMBI
coelMHEeHHsI 0OMOTOK U paBeH 11200 A.

st cxembl coenuHennit Y / Yy, Tok aByxdaznoro K3 co croponst 6 kB

paBeH:
f f

[ =19 =-=.860=745 A.

K3

Just onrodasnoro K3 conporusienne tpanchopmaropa z,,) = 0,195 Om
(Tabmn. 6.7), a TOK:
3U,  3-400
© 20 3.0,195

mp

=3570 A

BMecto 12900 A mst coequnenust A/ Y. Co ctoponsl 6 kB MakcuMmanbHbIN

TOK OyJIeT paBeH %3570% =159 A; B aByX Apyrux ¢aszax TOKu B 2 pasza

MEHbIIIE U paBHBI 79,5 A.

Pe3ynbTaThl pacuera cBejeHbI B TabnuIry 6.28.

Manoe 3Hauenune Toka mpu omgHodaszHbix K3 mis cxembl coemuHeHUn
Y /Y, 3HauuTenpbHO  3aTPyAHSICT  BBINOJTHCHWE  3aIUTHl  TaKHUX
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TpaHC(i)OpMaTOPOB N BBIHYXXIOACT IIPUMCHATH OoJyice CIIOKHBIC 3alllUThI C

YBEJIMYECHHBIM KOJMYECTBOM peJjie ¥ TpaHC(HOopMaTOpOB TOKA.

Tabnuua 6.28
3Ha4YeHUs1 TOKOB KOPOTKOTO 3aMbIKaHUsI (JIJIs1 TpUMepa)
Hanpsixenue, Cxema coeau- 3) 2) ()
. 1 I I,
kB HEHUU K3 K3 K3
0.4 Al Yy 12900 11200 12900
’ Y /Yy 12900 11200 3570
6 Al Yy 860 860 /430 500
Y /Yy 860 745 159/79,5

6.6. IlpoBepka NpOBOJHUKOB 110 TEPMHUYECKOH YCTONYMBOCTH K TOKY
KOPOTKOI'0 3aMbIKAHHSA

CunioBble kabenu B sekTpuueckux ceTsax Bbime 1000 B moanmexar
MPOBEPKE HA YCIOBUS HAarpeBaHWsi TOKOM KOpPOTKOrO 3amblKaHus. B
anekTpuueckux cersx g0 1000 B Ha TepMUYECKYIHO YCTOWYMBOCTH
MPOBEPSIOTCS TOJBKO IMIMHOTPOBO/IBI.

[ToBblllieHHE TEMIIEPATYphl KU H30JUPOBAHHBIX MPOBOJHUKOB M
ka0enell Mpu MPOXOXKICHUH TOKOB TEPETPY3KH M KOPOTKOTO 3aMBIKAHUS
BEJIET K XMUMHUYECKOMY Da30KEHUI0 HM30JSIUM U PE3KOMY CHHKEHHUIO €€
ANEKTPUYECKOM  mpouHocTu.  JlomycTuMble — TemmepaTypbl — Harpena
IIPOBOJIHUKOB MPUBEIEHBI B Tabauue 6.29.

[IpoBepky kaOeneil Ha HarpeBaHUE OT TOKOB KOPOTKOTO 3aMbIKAHUS
HaJI0 TPOBOJIUTD:

e I OJMHOYHBIX Kabenmed HeOONBIION MPOTSHKEHHOCTH, HUCXONA W3
KOPOTKOTO 3aMbIKaHUS B Hauaje Kades;

® ISl OMMHOYHBIX KaOesel, MEIONTUX COSTUHUTEIbHBIE MY(PTHI, UCXOIS U3
K3 B Havane KaXa0oro ydacTka, ¢ TE€M, YTOObl HMETh BO3MOXXHOCTh
CTYNEHSIMH YMEHBIIIATh CEYEHUE KaOes 1o ero JJIMHE;

e Juid JAByX U Oojee mapasieIbHO BKIIOYEHHBIX KaOenel, ucxons wu3
KOPOTKOTO 3aMbIKaHHsI HEOCPEICTBEHHO 3a ITy4YKOM (110 CKBO3HOMY TOKY).

OnexTpuyeckue Kabeau MOKHO HE MPOBEPATH MO PEKUMY KOPOTKOTO
3aMBbIKaHHUSI B CJIy4ae HMX 3allUThl IUIABKUMH MpeaoXpaHutensmu. Jluuus
CUMTAETCA  3aUIMIICHHOM  NPEJOXPAHUTENIEM, €CJIA  OTKIIYaroas
CIIOCOOHOCTh MPEAOXPAHUTENS JOCTATOYHA JJIsi OTKJIIOYEHHUS HAuOOJBIIETO
BO3MOYKHOTO aBapUITHOTO TOKA JIMHUMU.
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Tabnuua 6.29
JlomycTMBIE TEMIIEPaTyphl HarpeBa MpoBOIHUKOB, °C

Kpatko- T{zn;mepaTypa [TocTostHHas C,
peBa Ipu 12, 2
Jlu- BpEMEH- Toxax K3 B A-c/mm7, nas
TenpHas | HAA TEM- MPOBOJHHUKOB
neparypa | MPOBOTHHKAX
IIpoBOIHUK U €r0 U30JIALMS TeMIIe-
Harpesa — ATEO-
patypa | npu me-
marpesa | perpys- | MO MHU- Mea- | MHHUE
Kax HOM | HHMe- | HOrO | HHe-
BOM BOT'O
HewnsonupoBaHHble IpoBOAA U 70 125 300 200 _ | 90/98*
IIMHBI
[TpoBoxaa u kabenu ¢ pe3suHo-
BOM MJIM NOJTMBUHUIIXIOPUI-
HOM M30JISIIHEH: 55 110 150 150
o 6 kB 114 75
10 kB 118 78
Kabenu ¢ nonustunenoBoi
U30JIALUCH: 65 72 120 120
o 6 kB 94 62
10 kB 98 65
KaGenu ¢ 6ymaxHo! mpomnu-
TaHHOW M30JISIIUEH: 165 95
1o 3 kB 80 125 200 200
6 xB 65 110 200 200
10 kB 60 90 200 200
35xB 50 75 125 125

* — CraneaaOMHHEBLIE mpoBoaa.

JUis TUHUNA K MHAUBUAYAIbHBIM 3JIEKTPOIIPUEMHHUKAM WM HEOOIbIIUM
pacnpeennuTeNbHbIM TyHKTaM HEOTBETCTBEHHOI'O HA3HAUYEHHS MOYKHO HE
IPOBEPSATh NPOBOJHUKM HAa TEPMHUECKYIO YCTOMYMBOCTH IPU KOPOTKOM
3aMBbIKaHUH, €CJIN UCKIII0YAETCs BO3MOKHOCTB B3pbiBa Ipu K3.

BenmnuuHbl  AONMYCTUMOrO  yCTAaHOBMBULIETOCS  TOKA  KOPOTKOIO
3aMbIKaHHS TIpUBeIeHBI B TabauIe 6.30.

Tepmuueckoe JeHCTBHE TOKAa KOPOTKOTO 3aMBIKaHHS B TEUYEHUE
JNEHUCTBUTEIBHOIO  BPEMEHHM  NPOXOXKIEHUS ero 1, (ompenensercs
JUINTEIBHOCTBIO JIEUCTBUS 3aIUUTHI (f,,,) W OTKIIOYAIONIEH anmaparypsl
(feon)) XApaKTEPHU3yEeTCS BEIMYMHOM IPHUBEIECHHOIO BPEMEHH [,
MIPOMEKYTKOM BpPEMEHHU, B TEUYEHHE KOTOPOro ycTaHOBUBLIMKCA TOK K3
BBIICNIET TO K€ KOJMYECTBO TEIIa, YTO U U3MEHSIOIIUKCS BO BPEMEHHU TOK
K3 3a neicTBUTENBHOE BPEMSL.

ITpuBenenHoe BpeMs f,, OIPENEIAETCS COCTABIAIOIMMU BpPEMEHU
IEPUOANYECKOI £, , U ATIEPUOUYECKON 1, , cIaraeMbIX Toka K3:
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Loy

=t . +t

np.n

np.a

(6.39)

3HaueHue f,,, NpU JNEHCTBUTEIBLHOM BPEMEHHU [, < 5C HAaXOIMTCS IO
KPHUBBIM pUC. 6.2, a f,, , 10 BEIPAXKEHUIO:

u3ossiuei Ha Hanpspkenue 6 / 10 kB mo ycnoBusim TepMuydeckoin

_ 2
twa =0,05B°.

YCTOMYMBOCTH, KA

(6.40)

Tabnuua 6.30
JlommycTUMBbIE BETMUYUHBI TOKA KOPOTKOTO 3aMbIKaHUA Kabemnel ¢ OyMakHOM

[Tpuse- Ceuenne kabemss, MM~
JIEHHOE
Bpems, 16 25 35 50 70 95 120 150 185
taps C
Amomunueswvie xncuvl
0,25 3,12 4,88 6,85 9,75 13,70 | 18,50 | 23,40 | 29,25 | 36,00
0,5 2,20 3,45 4,80 6,90 9,65 13,00 | 16,50 | 20,00 | 25,45
0,75 1,80 2,80 3,95 5,60 7,90 10,65 | 13,50 | 16,90 | 20,50
1,0 1,56 2,44 3,40 4,85 6,80 9,25 11,80 | 14,60 | 18,00
1,5 1,28 2,00 2,80 4,00 5,55 7,55 9,55 11,90 | 14,75
2,0 1,10 1,72 2,40 3,45 4,80 6,55 8,25 10,30 | 12,75
2,5 0,985 1,54 2,16 3,08 4,30 5,85 7,40 9,20 11,40
3,0 0,90 1,40 1,97 2,80 3,95 5,35 6,75 8,40 10,40
3,5 0,83 1,30 1,80 2,60 3,65 4,95 6,25 7,80 9,60
4.0 0,78 1,24 1,70 2,44 3,40 4,65 5,85 7,30 9,00
4.5 0,73 1,15 1,60 2,30 3,20 4,35 5,50 6,90 8,50
5,0 0,70 1,10 1,52 2,18 3,00 4,15 5,23 6,53 8,10
5,5 0,66 1,04 1,45 2,10 2,90 3,95 5,00 6,23 7,70
6,0 0,640 1,00 1,40 2,00 2,80 3,80 4,80 6,00 7,35
Meonuvie rcunvl
0,25 4,63 7,25 10,2 14,5 20,2 27,5 34,8 43,5 53,5
0,5 3,28 5,12 7,16 10,4 14,3 19,5 24,6 30,7 38,0
0,75 2,68 4,19 5,85 8,37 11,7 15,9 20,0 25,0 31,0
1,0 2,32 3,63 5,00 7,25 10,1 13,8 17,4 21,8 26,8
1,5 1,90 2,96 4,15 5,92 8,30 11,3 14,2 17,8 21,9
2,0 1,64 2,56 3,58 5,12 7,18 9,72 12,3 16,6 19,0
2,5 1,47 2,30 3,20 4,58 6,42 8,71 11,0 13,8 17,0
3,0 1,34 2,10 2,93 4,19 5,86 7,95 10,0 12,6 15,5
3,5 1,24 1,94 2,71 3,88 5,43 7,36 9,30 11,6 14,4
4,0 1,16 1,81 2,50 3,62 5,05 6,90 8,70 10,9 13,4
4.5 1,09 1,70 2,39 3,41 4,78 6,48 8,20 10,2 12,6
5,0 1,04 1,62 2,27 3,25 4,55 6,16 7,80 9,75 12,0
5,5 0,99 1,55 2,16 3,09 4,32 5,86 7,40 9,25 11,4
6,0 0,95 1,48 2,07 3,06 4,15 5,63 7,10 8,88 11,0
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0.4 /,,f/,é/j/ ]
0.6 1.4 2.2 B

Puc. 6.2. 3aBUCUMOCTh NMPUBEICHHOTO BPEMEHH JUIsl MEPUOIUIECKON COCTaBIISIIO-
wei Toka K3: 7, , — IpUBEAEHHOE BpeMs A/l IEPUOJMYECKOM COCTABIAIOIECH TOKa
K3; ¢ — neticTBurenbHOe Bpems, C; 3 =17/ I, — OTHOIIIEHHE HAYAIBHOTO CBEpXIIEpe-
XOJIHOTO TOKa K ycTaHOBHUBIIeMYycs B mecTe K3.

ITpn neicTBUTETBHOM BPEMEHH &y > 1C BENMYMHOM £, , MOXKHO ITPEHEOPEYD.

IIpu pacuerax TOKa KOPOTKOTO 3aMbIKaHUS B PACIPEACIUTEIBHBIX
cetax no 10 kB wyacro 3aryxaHwe HE y4yuThIBalOT. B 3TOM ciyuae
MIPUBEJICHHOE BPEMs MOXKET OBITh NMPHUHSATO PaBHBIM JICHCTBUTEIBHOMY H
3a/1adya MPOBEPKHU JIEKTPUUYECKOTOo Kabells Ha TEPMHYECKYI0 YCTOWYHMBOCTH
YIIPOIIAETCS.

Ceuenne, oOecreunBaroIiee TePMUUYECKYI0 YCTOMUUBOCTh MPOBOIHUKA
K Toky K3, npu 3a1anHOl BeIMYMHE MPUBEICHHOTO BPEMEHH ONPEACIsAeTC:

t
Smin Zlm\/ga (641)

rae C — OoCTOsIHHAS, onpeiesieMasl B 3aBUCUMOCTH OT 3aIaHHOM ITpaBUIIaMU
YCTPOMCTBA 3JEKTPOYCTAHOBOK KOHEUHOW TeMIepaTypbl HAarpeBa XKWl M
HampspkeHust (tabn. 6.29); [.. — ycTaHOBUBIIMHCA TOK Tpexda3zHoro
KOPOTKOT'O 3aMbIKaHUSI.

3a cTaHJapTHOE TEPMUUYECKHU CTOMKOE CeUeHUE MPUHUMAIOT OJIMKaiiiiee
K pacueTHOMY MEHbIIIEE CCUCHUE.
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7. BBICOKOBOJIBTHOE OBOPYJTOBAHHUE CUCTEM
IAJIEKTPOCHABKEHUA

7.1. CunoBblie TpanchopMaToOpbI

CunoBble TpaHchopMaTOpsl MpeIHA3HAYEHBI A MpeoOpa3oBaHUS
AIIEKTPUYECKON SHEPTUH MIEPEMEHHOTO TOKA OJJHOTO HAIPSHKEHUS B IPYTOE.
CtpykTypa yclioBHOro 0003HaueHUs TpaHC(HOPMATOPOB MPUBEICHA Ha

puc. 7.1.

34516

Onna OykBa
Yucno da3:

O — onHOGa3HBIH
T — Tpexda3znbiii

Opna unu 1Be OYKBBI

Bug oxnmaxaeHus:

C — BO3QyILIHOE OTKPBITOE;

C3 — BO3AYIIHOE 3aIMIIEHHOE;
CT" — BO3AyIIHOE TEPMETUYHOE;
CJ1 — BO3AyIIHOE C IyThEM;

M — ectecTBEeHHas! HUPKYJISALIMS
Macjia ¥ BO3yXa;

J — npuHynuTenbHas UUPKYISIUs
BO3/yXa U €CTECTBEHHAs — Macla;
MII — ecrecTBeHHass LUPKYIALAS
BO3/lyXa U MPUHYIUTEIbHAS — MACIa;
JLl — mpunyauTensHas
UUPKYJIALMUSA BO3AyXa U MACIIa;
MB — npunyaurenbHas TUPKYJIALAS
BOJIBI I €CTECTBEHHAS — Maca;

[ — npunyaUTENbHAS LUPKYIISALUAS
BOJBI I MacIIa;

H — ecrecTBeHHOE HETOPIOUYUM
JKUJIKUM JTUBJIEKTPUKOM;

H/I — Heroprouum »’uaKum
JIUBIEKTPUKOM U TYTHEM.

2-, 3- wiu 4-3HauHas udbpa
Kunacc nanpsixenui, kB

Muoro3HauHas 1udpa
HomunanpHas MoniHocTh, KBA

Onna 6ykBa «Hy
Brimmontaenue onHoi 3 oomorok ¢ PITH

Opna 6ykBa «T»
O06o03HaueHne TPeXoOMOTOYHOT0 TpaHchop-
maropa

Puc. 7.1. CtpykTypa yCI0BHOTO 0003HAUEHHS CUIIOBBIX TPaHCHOPMATOPOB

Ipumeuanus: 1. ]I 0003HaYCHAS aBTOTPAHC(POPMATOPOB NOOABIAETCS OYKBa «A»
2. Jlna oOo3HaueHWs 3alUTBI Macjla a30THOW IOAYIIKOW O3 pacliupuTeNns IOCNe BHAA OXJIKACHUSA

ctaBuTCA OyKBa «3», HaripuMmep, « TM3».

3. Jlns o6o3Hauenus pacuiersieHHoi ooMotkn HH mocne umcna ¢a3 craBurcs 6yksa «Py», Hanpumep, « TPIH».
4. JIns obo3HaucHHUs TpaHChopMaTOpa COOCTBEHHBIX HYXKI IJIEKTPOCTAHLUHN MOCHEAHSsS OyKBa CTaBHUTCS

«C», narmpumep, « TPITHC».
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B TadIMax 7.1-7.3 IIPUBEICHBI TEeXHUYECKHE JaHHBIE
JByXOOMOTOYHBIX CYXHX M MacJSHBIX TpaHChopMaTopoB, B Tabmuie 7.4 —
TPEXOOMOTOYHBIX MACISHBIX TPAHC(HOPMATOPOB.

Tabmuma 7.1

Texandeckue nanaple Tpex(a3zHbiX cyxux TpancGopMaropon, Uy, < 1000 B

Stoms Ugon 00MOTOK, B [Totepu, Bt
Tun kBA BH HH XX K3 UK35 % Ixxa %
TC10/ 0,66 380; 660 | 230; 400
1C3-10/066 | 19 | " 380 3642 | 7500 | 280 7,0
380; 660 | 230; 400
¥8'31_?/6%626 16 220 230|100 (125)| 400 5.8
’ 380 36; 42
380; 660 | 230; 400
%ng_%%& 25 220 230 | 140 (180)| 560 438
’ 380 36; 42
380; 660 | 230; 400 45
TCRO0ee a0 | 7 220 230 |200(250)| 800 | 4.0
’ 380 36; 42
TC-63/0,66 380; 660 | 230; 400
TC3-63/ 0,66 | &3 220 30 |280(350)| 1050 3.3
TC3100 086 | 100 390 (490) | 1450 2,7
’ 380; 660 | 230; 400
TCo160/ 066 | 160 560 (700) | 2000 23
Ipumeyanue: cxema ¥ rpyIima coeimHeHu ooMoToK Y/Y,, — 0.
Tabmuma 7.2

Texnuueckue nannbie Tpexdazupix cyxux TpanchopmaTopoB, Ueusn > 1000 B

Stioms Uson 00MOTOK, KB [Totepu, kBT o o
Tun KBA BH HH XX | K3 |Yen 7| Lo %

TC3-160/10 160 | 6:6.3: 10: 10,5 0.7 | 2.7 4
TC3-250/10 250 6: 10 023:04: | 1 3.8 3.5
TC3-400/10 6:63.10:105| 0,69 3 3
TC3A-400/10 | 400 6: 10 ’ 54 | o5 [ e
TC3A-400/10 63:10.5 04 112 = ’
TC3A-630/10 6:63:10:105] 0.4:0.69 | 2.0
TCAG010 | a0 63: 10,5 0.4 172 | 73 15
TC3A-630/10 6: 10 04:069 |
TC3C-630/10 6:63.10:105| 04 85 | 8 2
TC3-1000/10 6: 10 04:0.69 | 112 | 55 | 15
TC3C-1000/10 6:63:10; 105 2
TC3A-1000/10 | 1000 0.4 25 | 12 | 8
TC3A-1000/10 6;6,3; 10 2.15 L1
TC3Y-1000/10 610 2.45 | 104 1
TC3-1600/10 1600 ’ 42 | 16 15
TC3Y-1600/10 6:10- 10,5 34 | 17 | o5 [ 07
TC31-630/10 630 16:63:10;105] 04:0,69 | 1.65 | 7.1 = 1.4
TC3J1-1000/10 | 1000 2 | 102 1.0
TC3I-1600/10 | 1600 6: 10 2 15 0.7
TC31-2500/10 | 2500 4 1205 | 6 | 065

Ipumeyanue: cxema u rpynna coequHeHuii oomorok A/Y, — 11 nus Beex ucnonuenuit u Y/Y,; — 0 1o
1000 kBA BKJIFOUHUTETBHO

156

Ba)XHble NYHKTbl AOKYMEHTa MO)XHO HalATu no CCbIAKEI



https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=148

LS

Texnuueckue nanHpie Tpex(a3zHbIX MACISHBIX TPAHCHOPMATOPOB

Taomuna 7.3

Uson 00OMOTOK, KB - ITotepu, BT .
Tur S KBA Cxema 1 Tpynma co p Hanpsmc(e): Tok XX, %
BH HH €IMHEHUs1 0OMOTOK XX K3 nue K3, %
1 2 3 4 5 6 7 8 9
Hanpsiocenue oo 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 ;{//ZYH_IOI 240 1280; 1470 4,5, 4.7 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 /Y0 >10 3100 4,5, 4.7 2,4
TM-160/35 35 AY H_ll 620 3100 6,5;6,8
TM-250/10 _ " 3700 ,
TM®-250/10 250 6; 10 Y/Zye 11 740 4200 4,5, 4.7 2,3
TM-250/35 35 0,4; 0,69 900 4200 6,5; 6,8
TM-400/10 AY -0
TM®-400/10 6; 10 AY 11 950 5900 4,5
TMH-400/10 400 AYy-11 2,1
TM-400/35 Y/Y -0 5500
TMH400/35 35 AY 11 1200 5900 6.5
TM-630/10 0,4 Y/Y -0 7600
TMD-630/10 6; 10 0,4 AY 11 1310 2500 55
TMH-630/10 630 0,69 AY 11 20
TM-630/35 0,4 Y/Y-11 7600 ’
TM®-630/35 35 0,69 AY 11 1600 8500 6,5
TMH-630/35 6,3; 11 Y/A-11, Y/A-11 7600
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8S1

[Iponomxenue Tadbnuist 7.3

1 2 3 4 5 6 7 8 9
0.4 Y/Y,-0
TM-1000/10% 6; 10 0,69 AY-11; AVY 11 ] ) ) )
3,15: 6.3 Y/A-11
10 10,5 )
13,8 15,75 0,4; 0,69 Y/Y-0; MY 11 12200
TM-1000/35 1000 20 6.3;: 10,5 Y/A-11 2000
35 3,15;6,3; 10,5 Y/A-11
0,4 Y/Y4-0; AY,-11
20 0,69 AY,-11 11600 6,5 1.4
TMH-1000/35 6.3: 11 Y/A-11 2100
35 0,4; 0,69 Y/Y,-0 12200
6,3; 11 Y/A-11 11600
‘ 0,4 Y/Y4-0; MY ,-11
TM-1600/10%* 0,69 AY,-11 - - - -
10 3.15;6,3 Y/A-11
0,4 Y/Y4-0; A/Y,-11
20 0,69 AY,-11
TM-1600/35 6,3; 10,5 Y/A-11 2750 18000
35 0,4; 0,69 Y/Y,-0
1600 3.15; 6,3; 10,5 Y/A-11
13,8 0,4 Y/A,-11
15.75 1 Y/A-11 16500 6.5 13
0,4 Y/Y-0; MY 11
TMH-1600/35 20 0,69 A1 2900
6,3: 11
35 0,4; 0,69 Y/Y,-0 18000
6,3: 11 Y/A-11 16500
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6S1

[Iponomxenue Tadbnuist 7.3

1 2 3 4 5 6 7 8 9
6 0.4 0.60 AN 11
TM-2500/10* 2500 10 3.15 VAl 3850 23500 | 65 | 1.0
10 63: 10.5
20 0.69 AY A1
TM-2500/35 35 315 3900
20: 35 63: 10.5 Y/A-11
2500 13.8: 15,75 6.3: 11 YA 2500 | 65 1
20 060 AY 11
TMH-2500/35 35 ’ Y/Y .0 4100
, 63
20: 35 =
610 3.15
TM-4000/10 ¥ L 5200
40003 4000 35 3.15 300 33500 | 7.5 | 09
30: 35 63: 105 VAT
TMH-4000/33 13.8: 15.75; 20 35 63 11 3600
TM-6300/10 10 3.15:6.3; 10.5 7400
35 3.15
TM-6300/35 6300 T 303 7600 46500 | 75 | 08
TMH-6300/33 35 6311 8000
T/1-10000/35* 10000 38.5 6.3:10.5 — = = =
T/1-16000/35% 16000 — — - - - - -
TI1-80000/35 8000 15.75 63:10.5 AAD 53000 | 280000 | 100 | 045
Mooepuusuposanmnvle ¢ MACIAHLIM OUITEKMPUKOM
TM-400/10 200 900 5500 [ Lo | LS
TM-630/10 630 1250 7600 ’ 155
TM-1000/10 1000 6: 10 0.4: 0,69 _ 1900 10500 L5
TMBM3-630/10 630 1200 8500 | 55 | o4
TMBM3-1000/10 1000 1650 11000 ’
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[Iponomxenue Tadbnuist 7.3

1 2 3 4 5 6 7 8 9
115 KOMRIEKMHBIX MPAHCHOPMAMOPHBIX NOOCMAHYULL

TM3250/10 750 740 700 | Lo [ 23
TM3-400/10 400 950 5500 ’ 21
TM3-630/10
LMo It 630 1310 7600 y 1.8
TM3-1000/10 _ , ’
R, 1000 6: 10 0.4: 0,69 _ 1900 10800 12
TM3-1600/10
LM IO Lt 1600 2650 16500 » 1.0
TM3-2500/10 2500 3750 24000 0.8

091

TH3-2500/10

Hanpsascenue 0o 220 kB (nomunanvnas mownocms 6 MBA, nomepu 6 kBm)

TMH-2500/110 2,5 110 6,6; 11 5,5 22 1,5
TMH-6300/110 6,3 6,6; 11; 16,5 10 44 1
TJAH-10000/110 10 6,6;11; 16,5 14 58 0,9
TJAH-16000/110 16 22; 34,5 18 85 0,7
TJIH-25000/110 25 385 25 120 0,65
TJIH-40000/110 40 115 ’ 34 170 0,55
6,3-6,3; 10,5

TPJIH-25000/110 25 10.5-10.5 25 120 0,65
TPJIH-40000/110 40 o 34 170 0,55
TP/IH-63000/110 63 6,3-10,5 50,5 245 0,5
TP/IH-80000/110 80 58 310 0,45
TPJIH-63000/110 63 38,5 50 245 0,5
TJAH-80000/110 80 10,5-10,5 58 310 0,45
TPAITH-25000/110 125 242 6,3 105 400 0,55
T1-80000/220 80 10,5; 13,8 79 315 11,0 0,45
THI-125000/220 125 10,5; 13,8 120 380 0,55
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191

OxonHuanue Ta0aus 7.3

1 2 3 4 6 7 8 9

TPJTH-32000/220 32 6,3-6,3 45 150 0,65
6,6-6,6 115

TPJTHC-40000/220 40 11-11 50 170 ’ 0,6
11-6,6

TPJIH-63000/220 2’222’2

63 11’0_1’1 5 70 265 — 0,5

TPILIH-63000/220 230 11.0-6.6

TP/IL{H-

100000/220 100 102 340 125 0,65

TPIL{H-

160000/220 160 11,0-11,0 155 500 - 0,5

TP/IL{H-

200000/220%* 200 o o o o

Ipumeuanus: 1. Y TpaHchOpMaTOpoB, OTMEUECHHBIX 3BE3J0UKOH (*), IIOTEPH ONPENENSFOTCS IPH IPHEMOYHBIX UCIIBITAHUSAX.
2. TparchopmaTtop TMBM3 mmMeeT BUTOH MarHUTOIIPOBO/I.
Jnst TparcdopmaTopos ¢ paciueruieHHoi oomotkoit HH ykasano nanpspkenune K3 mis oomorox BH-HH; mins oomoroxk BH-HHI (HH2) U, =20 % (110 kB),

w

U, =21 % (220 kB) (y tpanchopmaropos TPAITH-100000/220 u 160000/220 mis oomorok BH-HH1 (HH2) Uy, =23 %); s oomorok HH1-HH2 U, > 30%
(110 xB), Uy; > 28 % (220 xB).

Nownk

IMotepu K3 mis tpanchopMaTopoB ¢ paciieruieHHOH 00MOTKOM mpuBeieHb! it oomorok BH-HH.

CxeMma 1 rpyIma COeTUHEHUH 00MOTOK TpaHchopmaTopoB Y, /A-11, mis TpaHchopmaTopoB ¢ pacineruieHHoi oomoTkoit HH - Y, /A-A-11-11.

Tpanchopmarops! 110 kB nomkHbI Tomyckarh paboTy ¢ 3a3eMiIeHHO HeilTpasbio 0oMoTok BH npu yciioBuM 3auThl HEUTpay COOTBETCTBYFOLIMM Pa3psIHUKOM.
BBonsr n orBozp! Helitpan HH tpancdopmaTopos 110 kB 1 Bbine JO/KHBI OBITH pacCUMTaHbl Ha MPOAOJDKUTEIBHYIO HArpy3Ky TOKOM, PaBHBIM HOMHHAJILHO-
My ToKy oomoTox BH.

8. Pexwum pabotsl HeliTpanu oomoTok BH Tpanchopmaropos 220 kB — riryxoe 3a3emnenue. [Ipn 5ToM n3onsiuust HEHTpanu J0JDKHA BBIEP)KAaTh OJJHOMHUHYTHOE
HaPsDKCHHE TIPOMBIIUICHHON YacTOTHI, paBHOE 85 KB (meicTByrolee 3HaUYCHHE).
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Taomuna 7.4

Texnuueckue nanupie Tpex(a3HbIX MACISHBIX TPEXOOMOTOUHBIX TPAHCPOPMATOPOB OOIIETO HA3HAYCHUS

Tum Stionts Uson 0OMOTOK, KB ITorepu, kBt Hampsoxenne K3, % Tox
MBA BH CH HH XX K3 BH-CH BH-CH | CH-HH | XX, %
TMTH-6300/35 6,3 35 10,5; 55 7,5 7,5 16
TJITH-10000/35 10 [ 4 qs 13,8; 6,3 — 75 8; 16.5; ; —
TJITH-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 1,1
TATH-10000/110 | 10 16,5 ;325;534’5 661l | 17 76 1,0
TATH-16000/110 16 22;34,5; 38,5 21 100 175 6.5 0,8
TJTH-25000/110 25 11;22; 34,5; 38,5 6,6 28,5 140 10,5 ’ ’ 0,7
11 6,6
TATH-40000/110 40 115 22:34.5;38.5 6.6: 11 39 200 0,6
11 6,6
TATH-63000/110 63 38.5 6.6: 11 53 290 18,0 0,55
TIATH-80000/110 3131 5 G 2f611 7,0
80 li ’6’6 64 365 11,0 18,5 0,5
TIIITH-80000/110 385 6.6: 11
TATH-25000/220 25 45 130 12.5 20 6,5 0,9
TIATH-40000/220 40 230 38,5 6,6; 11 54 220 ’ 22 9,5 0,55
TATH-63000/220 63 — — — — — —

Ipumeuanus: 1. HoMuHanbHBIE MOITHOCTH BCeX OOMOTOK paBHBI HOMHHAIBHOW MOIIHOCTH TpaHcdopMmaTopa (3a uckimodeHneM oomotku CH HampspkeHuem
34,5 kB, xoTopas paccunTaHa Ha Harpy3Ky, paBHyo 90 % HOMHHAJIBHOI MOITHOCTH TpaHchopMaTopa).
2. otepu K3 u Hanpspkernus K3 ykazaHbl 11 OCHOBHBIX OTBETBICHUI 0OMOTOK.

3. 3Be3moukoii (*) ykasansl Hanpspxerns K3 mpu namenennu pacrnonoxenus oomotrok CH m HH otHOCHTENBHO CTEpKHS MarHUTOPOBO/A.
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7.2. BbIK/JII0YATEJH BHICOKOI0 HANIPSIZKEHUS

Belkiirouatenu  BBICOKOIO — HANpPsDKEHHMsT — NPEJHA3HAYEHbl IS
OTKJIFOYEHMS U BKJIIOUEHUS LIENIEH B HOPMAJIbHBIX U ABaPUIHBIX PEKUMAX.

BeIknroyaTenp SBIAETCS OCHOBHBIM  aIlIAPaTOM B JIEKTPUUYECKHUX
ycTaHoBKax. OH CIYXHUT IS OTKJIIOYEHHUS W BKIIOYEHHS LENU B JHOOBIX
pexuMax: JUINTENbHAs Harpyska, neperpyska, K3, xomocton Xxon,
HECUHXpOHHasi pabora. Haumbosee ClIOXKHOM M OTBETCTBEHHOW orepanuei
apisieTcss  oTkioueHue TokoB K3, UYerkas pabora  BBIKIIIOYATENS
OTPAaHUYMBAET PACIIPOCTPAHEHUE ABAPHUU B DIEKTPUUYECKON ycTaHOBKe. OTKa3
BBIKJIFOUATENS] MOKET IIPUBECTH K PA3BUTHUIO aBapHHU.

[Io KOHCTPYKTHBHBIM OCOOEHHOCTSIM M clocoOy TraileHus Jyru
pa3ianyaroT MacisHble 0aKOBbIE, MaIOMAacisHbIE, BO3/AYIIHbBIE, 3JIEra30BbIC,
DJIEKTPOMAarHuTHbIE, BaKyyMHbIE BbIKIOuaTenu. Kpome Toro, mo pony
YCTAaHOBKM  Pa3iu4arOT BBIKJIIOYATENW JJIs BHYTPEHHEH, HapyKHOU
YCTaHOBKH U JJIsI KOMIUIEKTHBIX PACIIPEAEIUTEIbHBIX YCTPOUCTB.

Ctpykrypa YCIOBHOIO OO0O3HAu€HHUS BBIKIIOYATENIe  BBICOKOTO
HaIlpsDKEHUST TPUBEIEHA Ha puc. 7.2.

[2](31[4][s]{e]l7]L8][o]
Opna OykBa Opna mudpa
B — BeIKITIOUATEND; ‘ 1 — st paboTHI HA OTKPHITOM
M - ManomacisiHbIH BO3AYyXE,

2 — i paboTHI B

Opna OykBa TTOMEMICHHSIX CO CBOOOTHBIM
M — manmomacIisiHbIi; JIOCTYIIOM HapYy>KHOT'O
B — BakyyMmHBIH; BO3yXa;
I' — ropuikoBbIi (TeHepaTOPHBIN); 3 — uist paboThI B 3aKPBITHIX
I1 — noaBecHOE UCIIOTHEHUE TIOJIIOCOB; MTOMEIEHNX C ECTECTBEHHOM
3 — C EeKTPOMArHUTHBIM NIPUBOOM; BEHTUIISILIAEH
K — xononkosBerii ninn mist KPY

Onna wim nBe OYKBBI

Opna nim nBe OYKBBI Y — 111 yMEpEHHOT0 KJIMMATa;

M — MOJIepHU3UPOBAHHBIH; T — m1st TPOMUYECKOro KINMATa;

D — C 9JEKTPOMATHUTHBIM PHUBOIOM; XJI — n1g X0n0JHOT'O KJIMMaTa

I1 — npuBOA IPYKMHHO-MOTOPHBIN WU

MOJABECHOE HUCIIOJIHECHUE OIIOCOB; MHoro3Ha4yHas mudpa

CH - crenuajbHOTO UCIOJIHEHHUS HomuHanbHEeI TOK, A

T — TpexmnoatoCHbIN;

K — mogBecHOE MCcoIHEHNE TOIIOCOB JIBYX— WTH Tpex3HadHast rudpa
HomunansHBINA TOK

Onna OykBa OTKJIIOYEHHS], KA

C — celiCMOCTOMKUI,

Y — 11 yacThIX KOMMYTALIHT; MHuoro3HauHas 1udpa

O — 3NEeKTPOMAarHUTHBIN MPUBOJ HomunansHoe HampspKeHne, kKB

Puc. 7.2. CtpykTypa yCIOoBHOTO 0003HAYCHHSI BHIKITIOUATEIICH BBICOKOTO HATIPSHKEHUS
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B Tabmumax 7.5 w 7.6 mnOpuBeIeHbl TEXHUYECKHE JaHHBIC
MaJIOMACJISIHbIX, JJIEKTPOMAarHUTHBIX W BaKyyMHBIX BBIKJIIOYaTeNed Ha
Hanpsokenue 6/10 kB. bonee mmpokas HOMEHKIATypa BBIKIIOUATENIEH
BBICOKOT'O HAIlPsDKEHUS J1aHa B [5].

Jlononnenus 6 mabauye 7.5.

1. Bakyymnbie Boeikmouarenun cepun  BBIID-10 moryt ObITh
yctanoBlieHbl B3ameH BMIID-10 B KPY cnenyromux cepuit: KPY-2-10-20;
K-1II; K-IITY; K-XII; K-XXV1; K-37; K-44 (6e3 nepenenku tenexku KPY).

2. Bakyymubie Boikatouarenu BB-10 u BBD-10 npegnasnauens s
YacThIX KOMMYTAallMi BO BHYTPEHHHMX YyCTaHOBKax HampsibkeHuem 10 kB
Tpex(azHOro NepeMEeHHOro TOKa.

3.  Bakyymuele Beikmodatenu — tuna — BBCH-10-25/1000Y3
npuMensitorcss B KPY, HacocHbIX mepekauMBarIMX CTaHUUAX H
UCIIONB3YIOTCA JUISl 3aMEHbl  MajoMacisHbIX BbIKItouarened HL-4-8
yenickoro mnpousBojacTBa B mkadpax KPY tuma RS465, maxonmsmmxcs B
AKCILTyaTalu. Konctpyknus HCKJIFOYAET BO3HUKHOBEHUE B
AIEKTPOYCTAHOBKAX TMEPEHANPSHKEHUN TMpPU  OTKIIOYEHUU WHIYKTUBHBIX
TOKOB (B TOM YHMCJI€ IPU KOMMYTALUH 31EKTPOJIBUraTENEH).

4. Bakyymuble Bbikitouarenu cepun BbBKOb-10 npegnasnauens s
3aMmeHsl BbIKitouarened cepur BKO-10 na HomuHanbabie ToOkK 630-1600 A n
TOKHM OTKII0oueHUs 10 31,5 KA.

5. Bakyymusbie Boikimtouatenu cepurn BBKOP-10 npucnocoOnens! ass
3amMeHbl MajomaciisiHbix BeIkItovareneid tuna BK-10 u BKD-10 B mkadax
KPYV cepuiit KM-1, K-104, K-59.

6. Bakyymnsbie Boikatouatenu cepuii BBMO-10 npennasHauensl s
3aMeHbl BeIKIIIoyaTenei cepuit BMITO-10 u BOM-6.

7. Bakyymnbie Bwikatouatrenu cepur BB/TEL wumeror crienyromue
NPEUMYyIIECTBA MO CPAaBHEHUIO C  TPAJULUMUOHHBIMU  BaKyyMHBIMH
BBIKJIFOYATEIISIMU
® BBICOKMU MEXaHUYECKUN pECypc;

e Majoe TOTpeOJIeHHE DIIEKTPOAHEPrUHM IO LENsIM BKIIOYEHHS U
OTKJIIOYEHHUS;

e Majble rabapuThl U Maccy,

® BO3MOXHOCTh YMNPABJIEHUS KaK MO ILEMsM OMNEPATUBHOIO IMOCTOSHHOIO,
TaK U ONEPATUBHOI'O NIEPEMEHHOTO TOKOB;

® OTCYTCTBHE HEOOXOJUMOCTH PEMOHTOB B TEUEHHE BCETO CPOKA CITY>KOBI;

e MaJasi TPyJOEMKOCTh IPOU3BOJICTBA U, KaK CIECICTBUE, YMEPEHHAS LICHA.

VYnpasieHue BaKyyMHBIM BBIKJIFOYATEIEM OCYILECTBIISIETCS
BCTPOEHHBIM 3JIEKTPOMATrHUTHBIM IPUBOJIOM C MATHUTHOM 3aLIEIKOM.
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S

Texuunueckne JaHHBIE BBIKJIIOYATEICH

Tabmuna 7.5

IIpenenbHplii CKBO3HOM I KA TOK TepMu-
TOK K3, KA HOM.BKIJI» quKoﬁ
T UHOM IH0M9 IHOM.OTKH) HauanbHoe HauanbpHoe Cz(/)ﬁKOCTH’ [TomHoE BpcC-
un ’ Hau- elCTBYIOIIEE elictBytomee |KA/AOIYyCTH| M OTKIIIOYC-
kB A Yol A YOI
A KA OOJIBLLINI| 3HAYEHUE IIe- Ii?;g(;gz 3HaueHue ne- | MOC BPueM’I HuUd, C
TOK PHOINYECKOM puommyeckoii | CTO ACHCT-
COCTAaBJIAIOLIEH cocraBisromeii| BYAL C
1 2 3 4 5 6 7 8 9 10
Manomacnsanwie

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-10-20/630VY3 0,11;0,14
BIIM-10-20/630Y2 630 0,14
BIIMII-10-20/630VY3 20/4 0,14
BIIM-10-20/1000¥Y3 0,11
BIIM-10-20/1000Y2 10 1000 0,14
BIIMII-10-20/1000Y3 20 52 20 52 20
BMIID-10-630-20Y3 630
BMIID-10-1000-20VY3 1000
BMIID-10-1600-20Y3 1600 20/8 0,095
BMIID-11-630-20T3 1 630
BMIID-11-1250-20T3 1250
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[Iponomxenue Tadnuubt 7.5

1 2 3 4 5 6 7 8 9 10
BMIID3-10-630-31,5Y3 630
BMII2-10-1000-31,5Y3 10 1000 0,095
BMII3-10-1600-31,5V3 1600
BMII2-10-3150-31,5Y3 3150 31,5 80 31,5 80 31,5 31,5/4 0,12
BMIID-11-630-31,5T3 630
BMIID-11-1250-31,5T3 11 1250 0,095
BMIID-11-2500-31,5T3 2500
BK-10-630-20Y2 10 630
BK-10-630-20T3 11
BK-10-1000-20¥2 10 100 20 52 20 52 20 20/4
BK-10-1250-20T3 11 1250
BK-10-1600-20¥2 1600
BK-10-630-31,5V2 10 630 0,07
BK-10-630-31,5T3 11
BK-10-1000-31,5¥2 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
BK3-10-20/630Y3 630
BKD-10-20/630T3 11
BKD-10-20/1000Y3 10 1000 20 52 20 52 20 20/3
BKD3-10-20/1250T3 11 1250
BKD-10-20/1600Y3 10 1600 0,095
BK3-10-31,5/630Y3 10 630
BKD-10-31,5/630T3 11
BK32-10-31,5/1000V3 10 1000 20 80 31,5 80 313 31,53
BK3-10-31,5/1250T3 11 1250
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1 2 3 4 5 6 7 8 9 10
BKD-10-31,5/1600Y3 10 1600 20 80 31,5 80 31,5 31,53 | 0,095
MIT-10-3150-45Y3 3150/-

MIT-10-4000-45Y3 4000/- 0,15

MIT-10-5000-45Y3 5000/

MIT-10-5000-63Y3 10 -/5000 63/58 170 64 170/100 64/38 64/4 0,13

MIT-10-2000-45T3 -/2000

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

MIT-10-4000-45T3 -/4000

MIT-11-3500/1000T3 11,5 | 4000/3500 | 64/58 170 64 170/100 64/38 64/4 0,12
3ﬂ€Kmp0Ma2Humel€

BDOM-102-1000/20Y3 1000

BOM-105-1250/20Y3 10 25 20 52 20 52 20 20/4 0,07

BD-6-40/1600Y3(T3) 1600

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

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

BDC-6-40/1600Y3(T3) 6(6.6) |00 40/4 0,075

BDC-6-40/2000Y3(T3) ’ 2000

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

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

BDDC-6-40/1600Y3(T3)

BDD-6-40/2000T3

BDDC-6-40/2000T3 6,6 2000 4073 0,08

BDD-6-40/2500Y3(T3)

BDDC-6-4025003(T3) | 060 | 2500
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1 2 3 4 5 6 7 8 9 10
B99-6-40/3150V3
BIDC-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
BD-10-2500-20-Y3(T3) 2500 20 31 20 31 20 20/4
B5-10-3600-20-Y 3(T3) 10 3600 0.075
BD-10-1250-31,5-Y3(T3) 1250 ’
B5-10-1600-31,5Y3(T3) 1600
BD-10-2500-31,5-Y3(T3) 2500 31,5 80 31,5 80 315 31,5/4
B5-10-3600-31,5-Y3(T3) 3600
BD2-10-40/1600Y3 10 1600
BD-10-40/1600Y3 11
BD-10-40/2500¥3 10
BD-10-40/2500T3 1 2500 40 100 40 100 40 40/3 0,08
BD-10-40/3150V3 10 3150
BD-10-40/3150T3 11

Bakyymnuie

BBTD-10-10/630Y2
BBTII-10-10/630Y2 0 10 25 10 25 10 10/3
BBTD-10-20/630YXJ12
BBTII-10-20/630YXJI2
BBT3-10-20/1000YXJ12 10 1000 0,05
BBTII-10-20/1000Y XJI2 20 52 20 52 20 20/3
BBD-10-20/630V3 630
BB3-10-20/1000Y3 1000
BB3-10-20/1600Y3 1600
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1 2 3 4 5 6 7 8 9 10
BBD-10-31,5/630Y3 630

BBD-10-31.5/1000Y3 1000

BBD-10-31.5/1600Y3 10 1600 315 80 315 80 315 3153 | 0,075
BBD-10-31.5/2000Y3 2000

BBD-10-31.5/3150Y3 3150

BBD-10-20/630T3 630

BBD-10-20/1250T3 1250 20 52 20 52 20 20/3
BBD-10-31,5/630T3 . 630 0,075
BBD-10-31.5/1250T3 1250 )
BBD-10-31.5/1600T3 1600 31,5 80 31,5 80 31,5 31,5/3
BBD-10-3175/2500T3 2500

BBD-10-40/1250T3 1250

BBD-10-40/1600Y3 1600

BBD-10-40/1600T3

BBD-10-40/2000Y 3 3000 40 112 40 112 40 1073
BB-10-40/2500T3 2500

BBD-10-40/3150Y3 3150

BB-10-20/630Y3 630

BB-10-20/1000Y3 1000

BB-10-20 000 10 1990 20 52 20 52 20 20/3 0.07
BB-10-20/16003 1600

BB-10-31,5/630Y3 30

BB-10-31.5/630T3

BB-10-31.5/1000Y3 1000

BRI 1250 oo 315 80 315 80 315 31,5/3
BB-10-31.5/1600Y3 1600

BB-10-31,5/1600T3
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OxoHuanue Ta0aunsl 7.5

1 2 3 4 5 6 7 8 9 10
BBITY-C-10-20/1000Y3 1000 50 51 0,04
BBII2-10-20/630Y3 630
BBI12-10-20/1000Y3 1000 20 52 20 52 20 2073
BBII2-10-20/1600Y3 10 1600 0.08
BBIID-10-31,5/630V3 630 ’
BBI12-10-31,5/1000Y3 1000 31,5 80 31,5 80 31,5 31,5/3
BBII2-10-31,5/1600Y3 1600
BBCH-10-25/1000Y3 6; 10 1000 25 63 25 63 25 25/3 0,06
BBK3b-10-20/630V3 630
BBK95b-10-20/1000Y3 1000 20 52 20 52 20 20/3
BBK3b-10-20/1600Y3 1600 0.07
BBK9b-10-31,5/630¥3 630 ’
BBK9b-10-31,5/1000Y3 1000 31,5 80 31,5 80 31,5 31,5/3
BBK3b-10-31,5/1600Y3 10 1600
BBKOP-10-20/630V3 630
BBK3P-10-20/1000¥3 1000 20 52 20 52 20 20/3 0,08
BBKOP-10-20/1600Y3 1600
BBMD-10-40/2500Y3 2500
BEMD-10-40/3150Y3 3150 40 100 40 100 40 40/3 0,07
BB/TEL-6-8/800 6 8 20 8 20 8 8/3
BB/TEL-6-10/800 10 25 10 25 10 10/3
BB/TEL-10-8/800 200 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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BakyyMHbIe BBIKIIFOUATENN

Tabmuna 7.6

S lSE|8,

o|lT & |E o

S |o % | 5 B
[HOM.OTK.H’ 5 E § >§ § é 5
Tun Liows A KA Twom.otk, € 5 ﬂé g § E zic\e
2|28|24

S| 2 | % 5

o S o O
BBTD-M-10-31,5; 20,/630; T L
1000- 1600 12351, 520, 004 | 01 3-10
BBIIC-10-20/630; 1000; 1600 | 630:1000: ’ 0,055 | 0,06 2.510°
BBD-M-10-31,5; 20; /630 1600 , .
1000; 1600 20; 31,5 | 0% 0.05] 0.1 310
BBIIB-10-20/630; 1000; 1600 0,055 | 0,06 2.510°
BBD-M-10-31,5; 40/2000; | 2000; 2500; | - -, 50 [
2300, 3150 Vo 31540 005 | o 110
BBU-CII-10-31,5 (BBU-CD- | 630; 1000; | .
10-31,5) 20/630; 1000; 1600 | 1600 | 20313 0,04 0.1 310
BBCK-10-12.5; 20/630; 1000 | 630; 1000 | 31,540 | 0,05 | 02 5107
630; 1000; | . _
BBKD-10 b C 20315 | 0055 | 0.06 i

OnbiT skcrutyaranmu KPY nokaseiBaeT, uTo Haubosee ysS3BUMbBIM
AJIEMEHTOM B €ro COCTaBe SBISIETCA BbIKIOUarenb. C  MOsBIECHUEM
BAaKyyMHBIX BBIKJIIOYATENIeH cTajia 1eJIecoo0pa3Hoil 3aMeHa UMHU MAacCsHBIX,
KOTOpBIE yCTyHaroT MIEPBBIM 1o TEXHUKO-3KCIUTyaTalluOHHbIM
XapaKTEPUCTHKAM M MPOCTO MCUEPIIau CBOM CpOoK ciykObl. Takas 3ameHa
BBIKITIOUaTeneil He Tpedyer 3amennl Bcero KPY um cimyxbam skcrutyaTanuu
00X0IUTCS MUHIMAJIBHBIMU 3aTPATaAMHU.

Beikimouarenu BB/TEL  koHcTpykTHBHOro wucnojgHenus 1 u 2
MPEIHA3HAYECHBI B OCHOBHOM JIJIs1 3aMeHbI BbIkItouarened BMII-10, BMIIO-
10, BMIIII-10, BK-10, BKD-10, a Takxe ais OpPUMEHEHHS BO BHOBb
pa3pabaTbiBaeMbIX BBIKATHBIX dJieMeHTax siueek KPY.

Boikimouarenu  BB/TEL  KOHCTpYKTMBHOrO  MCHOJHEHUA 3
npeaHa3HauYeHbl B OCHOBHOM 17151 3aMeHbl B mikadax KCO u KPH macnsubix
BoikitoyatTeneit BMI'-133 u uM momoOHBIX, a TakyKe i MPUMEHEHUS BO
BHOBB pazpabatreiBaeMbIx Ikadax KCO u KPH.

B nacrosmee Bpems ¢upmoit «TaBpuga DieKTpuk» pa3paboTaHbl U

BHEJIPSIOTCS B AKCIUIyaTallMIO MPOEKThl PEKOHCTPYKIMHU cienyrommux KPVY:
KCO-266, KCO-272, KCO-285, KCO- 292, KCO-2200, KCO-2VYM,
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KCO JIII-318, KCO A-13b, KCO KII-03-00, KPH-III, KPH-IY, KPYH
MK®H, KPYH K-YI.

BrikatHOM 35ieMeHT ¢ BakyyMHBIM Bhikimrodatenem tuna BB/TEL ¢
AJIIEKTPOMATrHUTHBIM TPUBOJIOM TpeaHa3HadeH i paboTsl B mkadax KPY
BHYTPEHHEW U HApyKHOM yCTAaHOBKM HOMHHAJIBHBIM HampsbkeHnem 10 10 kB
Tpexda3zHoro mnepemeHHoro Toka dyactorod 50 I'm ana cucremsl ¢
M30JINPOBAHHOW HEUTPAIBIO U CIIYXKUT [ ycTaHOBKM B KPVY, a Taxxke mid
3aMEHbI KOJIOHKOBBIX MajoMacisiHbIX Beikitouareseit tTuna BK B KPY cepuwii:
K-47, K-49, K-59, K-104, K-104M, KM-1, KM-1®.

8. YHuBepcaJbHbIA MOAYJb (BBIKATHOW AJIEMEHT, BaKyyMHbIN
BBIKJIIOYATEh U OJIOKUPOBKH) (pupmbl «TaBpuma DIEKTPUK» OPraHUYHO

BCTpAMBAETCsS BMECTO BbIKIIIOYaTenel cepun BMII B BBIKATHBIC TEIEKKH
cineayronux KPV: K-37, KPY2-10, K-XII, K-XIII, K-XXVI, KP-10/500.

Jlononnenus k mabauye 7.6.

l. Y Bcex BbIKIIOYATENE MPUBOJ  DJIEKTPOMArHUTHBIM, 3a
uckimoyenueM BBIIC u BBIIB, y KOTOphIX — HpYKMHHO-MOTOPHBIM.
KommyTanmonHas W3HOCOCTOMKOCTh JaHa TMPU HOMHUHAIBHOM  TOKE
OTKJIFOUEHHS TUKIOB «BO».

2. Bakyymssle Beikmrouarenu tunoB BBTO-M-10 n BBIIC-10
MpeHa3HAYEeHBI JIJIs1 3aMEHbI MAJIOMACIIAHBIX BbIKItOUarene tunos BMIIO-
10, BMII-10, BMI'-133, a takxe s ycTaHOBKM B stueiikax tuna KPYD2-6I1,
2KBD2-6M, KPVII-6II.

3. BakyymHsle Boeikarouarenu tunos BBO-M-10-20, BBO-M-10-31.5,
BBIIB-10-20 npenna3nauensl 1 ycraHoBkr B KPY tuma K-104, KM-10,
K-49, B3anmo3amensiembie ¢ BeikmouaTesimu tuna BK-10, BKO-10.

4. BaxkyyMmuble BbIkitouyatenu tuna BB3I-M-10-40 npegnaszHaueHbl
JUIST KOMMYTAIlUM SJEKTPUYECKUX LENed NpU HOPMAJIbHBIX U aBapUKHBIX
peXMMax B CETAX C M30JIMPOBAHHOW HEUTpasiblo HampsbkeHueMm no 12 kB.
VYcranapnmuBarores B KPY tuna K-105, K-59, a Takxe MOTyT HUCTHOJIb30BaThCS
JUTS1 3aMEHBI MAJIOMACJISIHBIX U 3JIEKTPOMATrHUTHBIX BBIKIIFOYATENEH.

5. Bakyymnbie Bbeikimouarenn thuna BBCK-10 npennaznadensl miis
ucnons3oBanusa B KPY HapyKHOU 1 BHYTPEHHEN YCTAHOBKH.

6. Bakyymuble Bpeikmoouarenn Ttuna BbBKDO-10 ¢ npyxuHHBIM
MPUBOJIOM TIPUCIIOCOOJIEHBI NIt BcTpauBanus B mikadbel KPY BeikaTHOTrO
TUIA U MpeHa3HAYEHBI JIJI 3aMEHbl MaJOMAC/SHBIX BBIKJIFOYATEICH TUIIOB
BK-10 u BKD-10 B mkadax KPY cepuit KM-1, K-104, K-59, K-XII, K-
XXVI, KPY-2-10, KPY-37.

7. Baxkyymubie Bbikioyatenu tunoB BbBY-C2-10, BBY-CII-10
npeaHasHadeHsl s yecraHoBku B KPY tuna KPY2-10, KPYOJII-10 u IIII-
10-6/630XJ11.
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7.3. BeIK/II0YaTEJIM HATPY3KH

Briximtouarens HArpy3Ku — KOMMYTallMOHHBIN arnmapar,
IIPEAHA3HAYCHHBIM Ul OTKJIFOYEHUS M BKJIIOYEHHMS TOKOB HArpy3Ku B
HOPMaJIbHOM peXuMe. BpIKmrouarenn HAarpy3ku NPUMEHSIIOT B yCTaHOBKax
HanpspkeHuemM  6/10 kB Ha  pacnpenenuTenbHBIX — IYHKTax U
TpaHcopmaTtopHblX mnonacTaHMsIX. OHM TpeaHa3HadyeHbl ISl pabOTHl B
mkadax KPY, kamepax KCO u KTII BHyTpeHHel yctaHoBkU. CTpyKTypa UX
YCJIOBHOI'O 0003HA4Y€HMsI MPUBEIECHA Ha puUC. 7.3.

BHPm — 10/400 — 10 31 3Y3

B — BrIKITIOUATENH | Knumatndeckoe ncnomHeHue
Y KaTeropus pa3MeieHus

H — Harpy3ku V — 11 yMEpeHHOro KJIMMara;
3 — 175t paboThI B 3aKPBITHIX

OpnHa OykBa MOMEIIECHHUSIX C €CTECTBEHHON

P-c PYYHBIM IPHUBOAOM; BCHTHHHHH@ﬁ

I1 — ¢ npyXMHHBIM IPUBOJIOM}

B — BakyymHbIH 3 — HayM4ue yCTponCTBa Jist
T10/1a41 KOMaH/IbI HA OTKJIFOYEHHE

OpnHa mu 1Be OYKBBI TIpH TICPETOpaHNH IPEIOXPAHNATEIS

1 — CO BCTPOCHHBIM
MIpEAOXPaHUTEIIEM;

Yy — C YCWJIEHHOW KOHTaKTHOU
cUCTEMOM

Onna unu 1Be OYKBBI

3 — C 3a3eMJISIOLIUMU HOKAMU;

I — 3a3EMIISIOIIME HOXKH PACIIOIOKCHBI
3a MPeAOXPaHUTEIIMU

HomunansHoe HanpsbxkeHue, kB

HomunanbHOE 3HaUEeHUE HepHOI[H‘-ICCKOfI

HomunaneHbBI TOK, A .
cocTrapiisgronieii ckBo3Horo Toka K3, kA

Puc. 7.3. Ctpyktypa yciaoBHOT0 0003HAUEHHUS BBHIKITIOUATENICH HATPY3KU

B Tabmuue 7.7 naHbl OCHOBHBIE TEXHUYECKHE XapaKTEPUCTUKH
BBIKJIIOUATENICH HATPY3KHU.

Jna  Beikmtouareneid Harpy3kn cepun BH-10 HomMuHanmpHbIE UM
HanOoJbIIMK TOK JaHbl npu cosp > 0,7. HomuHanpHOe M HauOoiblee
pabouee HanpspkeHust 10 u 12 kB coorBeTcTBeHHO. TOKM OTKIIIOUEHHS:
aKTUBHBINA U ypaBHUTEIbHBIN paBHBI U cocTaBisitoT 400 A. B BeIKITIOUaTeNnsix
Harpy3ku cepun BH-10 npumensitorcs npenoxpanurenu tunoB [TIKT101-6,
[IKT102-6, IIKT103-6, ITIKT101-10, IIKT102-10, ITKT103-10.

Texnuueckue xapaktepucTuku Bbikitouateneii BH-16, BHII-16 u
BHII-17 npuBenens! B [5, 11].
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Tabmuna 7.7

TexHnueckne XapakTepUCTUKU BBIKIIOUATEIEH HATPY3KH

. | IIpenensusiii | [JomycTumslii = °
o |2 i g = 5 <
CKBO3HOW | TOK BKIIOUe- | 2 2 S =
o | E 5 TOK, HUSL, K o @ g &
S |° = 5 ewl 58
S5« & |2oBls |ss8=25 ¢
5 2Gs<|E |Eg5E |Eggcsg st
Tun Z EEfdle |oEge |oZ235E EL
= |E5EEEeg S5 Ee2egEEy g2
2555k gagEEeagSSo 28
S g |E |E7|25 87| ER8og® BF
5 | E e =) =5 0 o5 5 2 o|lE = o s
= |2 |& E |2 ExlE |8 Exlg g =
S < = O 0 o= 8 o ol° E g 2
=D < [RFE< RFEFS | £
BHP-10/400-103VY3 25 15
BHPn-10/400-103Y3 ’ ’
BHPn-10/400-1033Y3 1
BHPn-10/400-1031Y3 15
BHP-10/400-10313Y3 400 | 400 | 800 | 25 10 s 10/1
BHITy-10/400-103Y3
BHITy-10/400-1031Y3 10 1,5
BHIIyn-10/400-10303¥Y3
BHB-10/320 320 — | — ] 20 — — — 12/— —

7.4. IlnaBkue npeaoxpaHuTeJu Hanpsizkenuem 6/10 kB

HpCI[OXpaHI/ITCJII/I NpCaAHAa3HAYCHBI IS 3alIUThI SJICKTPUYCCKUX HGHCI;'I

U DJIEKTPOOOOPYJOBaHUS OT TOKOB,

IIPCBLIIIAKOIMKUX OOIIYCTUMBIC IIO

YCIIOBUSIM HarpeBa ¢ y4eToM Ieperpy304Hoi CnocoOHOCTH.
CtpyKTypa yCclIOBHOTO 00O3HAUEHUS MPEJOXpAHUTENIEeH MPUBEACHA Ha
puc. 7.4, a OCHOBHBIE TeXHHWYECKHE NaHHbIe — B Tabnume 7.8. Ha puc. 7.5

JaHbl BPCMA-TOKOBBIC

npenoxpanureneut cepun [IKT:
a) — U IpeoXpaHnTeNei

IIKT101-10-2-12,5V3
IIKT101-10-3,2-12,5V3
IIKT101-10-5-12,5V3
TIKT101-10-8-12.5V3
TIKT101-10-10-12,5¥3
TIKT101-10-16-12,5¥3
TIKT101-10-20-12,5¥3
TIKT101-10-31,5-12,5¥3
TIKT102-10-50-12,5V¥3
IIKT103-10-100-12,5V3
IIKT104-10-200-12,5V3
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XapaKTCPUCTUKU

IIJ1aBJICHUA HCKOTOPBIX

0) — I pegoXpaHnuTeNeh
IIKT101-10-2-31,5V3
IIKT101-10-3,2-31,5V3
IIKT101-10-5-31,5V3
IIKT101-10-8-31,5¥3
IIKT101-10-10-31,5V3
[IKT101-10-16-31.5VY3
IIKT101-10-20-31,5VY3
I[IKT102-10-31,5-31,5V3
IIKT102-10-40-31,5V3
IIKT103-10-50-31,5V3
IIKT103-10-80-31,5V3
IIKT104-10-100-31,5VY3
IIKT104-10-160-31,5Y3
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INKT XXX -10—-16 - 31.5V3

‘ Kareropus pazmenienus
IT — npenoxpanurens | 1 — Ha OTKPBITOM BO3.yXE;
3 — st paboThI B 3aKPBITHIX
K — kBapreBblit MOMEIICHUIX C €CTECTBECHHOM
BEHTHWISIIINEN
T — m7st 321U THI CUIIOBBIX
TpaHc(hOPMATOPOB ¥ IHHUIL Knumatngeckoe ncnogHeHne
(TOKOOrpaHMYHMBAIOLIHE) VY — 1 paifoHOB ¢ yMEpEHHBIM
KIIMMaTOoM;
Tpex3HauHas mudpa T — nnst pailoHOB ¢ TPONIMYECKUM
101....105 — HoMeDp cepuu KJIMIMaTOM
Homunanbhoe HAIPSKEHHAS LIS HomuHanbHBIN TOK OTKIIIOUEHHS, KA

IpeJOXpaHUTENEH KIMMaTHIECKOrO

UCTIOJHEHUs Y WIN Hauboavuuee pabouee HoMuHaNbHBIA TOK OpeIOXpaHuTens, A
HANpPsDKEHUE TS TPEIOXPaHUTENCH

KJIUMaTHIecKoro ucrojuenus T, kB

Puc. 7.4. CtpyKkrypa yca0BHOI0 0003HaU€HUs IPEeIOXpaHUTENEH

Tabmumna 7.8
OCHOBHBIE TEXHUYECKHUE JAHHBIC HpGI[OXpaHI/ITeJIef/'I
Tum Usows KB | Unax, KB | Tyom ipeioxpanutens, A | Ilyom o, KA
1 2 3 4 5
ITIKT101-6-2-40Y3 2
ITIKT101-6-3,2-40Y3 3,2
ITIKT101-6-5-40Y3 5
ITIKT101-6-8-40Y3 6 79 8 40
ITIKT101-6-10-40Y3 ’ 10
IIKT101-6-16-40Y3 16
IIKT101-6-20-40Y3 20
IIKT101-6-31,5-20V3 31,5 20
IIKT101-10-2-31,5V3 2
IIKT101-10-3,2-31,5V3 3,2
IIKT101-10-5-31,5V3 5
ITIKT101-10-8-31,5V3 10 12 8 31,5
ITIKT101-10-10-31,5V3 10
ITIKT101-10-16-31,5Y3 16
ITIKT101-10-20-31,5Y3 20
I1IKT101-10-31,5-12,5V3 31,5 12,5
I1KT102-6-31,5-31,5V3 31,5
IIKT102-6-40-31,5V3 6 79 40 31,5
IIKT102-6-50-31,5V3 ’ 50
IIKT102-6-80-20-Y3 80 20
I1IKT102-10-31,5-31,5V3 31,5 315
ITIKT102-10-40-31,5V3 10 12 40 i
ITIKT102-10-50-12,5V3 50 12,5
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[Iponomxenue Tabnuibl 7.8

1 2 4 5
IT1KT103-6-80-31,5Y3 80
IT1KT103-6-100-31,5Y3 6 7,2 100 31,5
I1KT103-6-160-20Y3 160
ITKT103-10-50-31,5Y3 50 31,5
I1KT103-10-80-20¥3 10 12 80 20
I1KT103-10-100-12,5Y3 100 12,5
[1KT104-6-160-31,5Y3 160 315
[1KT104-6-200-31,5Y3 6 7,2 200 ’
IT1KT104-6-315-20¥3 315 20
I1KT104-10-100-31,5Y3 100 31,5
I1KT104-10-160-20Y3 10 12 160 20
I1KT104-10-200-12,5Y3 200 12,5
I1KT101-6-2-20Y3 2
IT1KT101-6-3,2-20¥3 3,2
I1KT101-6-5-20Y3 5
I1KT101-6-8-20Y3 6 7,2 8 20
I1KT101-6-10-20Y3 10
[1KT101-6-16-20Y3 16
[1KT101-6-20-20Y3 20
I1KT101-10-2-12,5Y3 2
I1IKT101-10-3,2-12,5¥3 3,2
IT1KT101-10-5-12,5Y3 5
I1KT101-10-8-12,5Y3 10 12 8 12,5
ITIKT101-10-10-12,5¥3 10
ITIKT101-10-16-12,5Y3 16
I1KT101-10-20-12,5¥3 20
I1KT101-6-2-40V1 2
I1KT101-6-3,2-40V 1 3,2
IIKT101-6-5-40V1 5
ITIKT101-6-8-40V1 6 79 8 40
ITIKT101-6-10-40VY1 ’ 10
ITIKT101-6-16-40VY1 16
ITKT101-6-20-40VY 1 20
IT1KT101-6-31,5-20Y1 31,5
IT1KT101-10-2-20V¥1 2
I1KT101-10-3,2-20Y1 3,2
IT1KT101-10-5-20V¥1 5 20
IT1KT101-10-8-20V¥1 10 12 8
ITIKT101-10-10-20V¥1 10
ITIKT101-10-16-20VY1 16
ITIKT101-10-20-20VY1 20
I1KT101-10-31,5-12,5V1 31,5 12,5
I1KT101-7.2-2-40T3 2
I1KT101-7,2-3,2-40T3 3,2
I1KT101-7,2-5-40T3 5
I1KT101-7,2-8-40T3 6 79 8 40
I1KT101-7,2-10-40T3 ’ 10
I1KT101-7,2-16-40T3 16
I1KT101-7,2-20-40T3 20
I1KT101-7,2-31,5-20T3 31,5 20
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OxonuaHue Ta0Iunel 7.8

1 2 3 4 5
[IKT101-12-2-20T3 2
I1KT101-12-3.2-20T3 3.2
ITIKT101-12-5-20T3 5
I1KT101-12-8-20T3 10 12 8 20
I1KT101-12-10-20T3 10
IIKT101-12-16-20T3 16
I1KT101-12-20-20T3 20
I1KT102-7.2-31.5-31.5T3 31.5
I1KT102-7.2-40-31.5T3 6 7,2 40 31,5
[1K'T102-7,2-50-31.5T3 50
[1KT102-12-31.5-20T3 10 12 31.5 20
[TIKT102-12-40-20T3 40
[1KT105-7.2-80-31.5T3 80
IT1K'T105-7.2-100-31.5T3 6 72 100 31,5
ITIKT105-12-50-20T3 10 12 50 20
ITIKT105-12-80-20T3 80

.., C
a)
100 F
10}
1 -
0,1
0,01 .
1 100 1000 2000 4000 7, A
L. 2 ,2 58 101690 4050 100 160 =LI..,A
0)
100
10fF
1 =
0,1}
0,01 ! : NN N
1 10 100 1000 2000 4000 7 . A

Puc. 7.5. BpeMmsa-TOKOBBIE XapaKTEpPHUCTUKM IUIABKMX IMPEIOXPAHUTEIEH TPYIIIbI
[IKT (t,, — npenayroBoe BpeMms, /o, — AEUCTBYIOIEE 3HAUCHUE MEePUOANUECKON
COCTaBJISIFOILEH OYKUIaEMOT0 TOKA).
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7.5. Pazpenuuureaun

PazpennHuTEND — 3TO KOMMYTAIMOHHBIN aIlIapar, MPeIHA3HAYECHHbBIN
JUIE KOMMYTaluu 1enu 0e3 Toka. OCHOBHOE Ha3HAYCHHE Pa3bEAMHUTENS —
CO3JaHME HAAECKHOIO BUAMMOIO pa3pblBa LeNd A1 O0ecredeHUs
0e30MacHOro MpPOBEIEHUS PEMOHTHBIX paboT Ha 0OO0OpyJOBaHUU U
TOKOBEAYIINX YaCTAX NIEKTPOYCTAHOBOK.

CnpaBouHble JTaHHBIE N0 PA3bEIMHUTENSIM BHYTPEHHEW M HaApy>KHOU
yYCTaHOBKH MpUBEJEHBI B Tabmunax 7.9 u 7.10.

Tabmuma 7.9
Pa3zpenunuTenn BHyTPEHHEN YCTAHOBKU
. < Bpewms npote-
;é = < CTOHMKOCTB ITpH KaHUs Hau-
o o) A CKBO3HBIX TOKaxX | OOJBIIETO TOKA
e |8 g K3, kA TEPMHUYECKO#
g m = ); CTOMKOCTH, C
O = g oa) A < © é = E . >
Tun 2 g o2 E|E5F 259 2 5 [puBon
2 ] 5 | 2Eeo TN Z pi]
5 ~| 2 T | SE5s| EEE xox | 28
= |8 S |ESE®| 862 22 | 25
= |8 = | ExY SE=R3) z R S 2
Z |g o 5 23 8w < e
2 |8 | T |<E¥ | E2¢ | E 3
an) O
B mpexnontocrom ucnonnenuu (pama)
PB3-20/63VY3 20 | 24 | 30 50 20 4 I1P-3V3
PB3-20/1000Y3 20 | 24 {1000 55 20 4 I1P-3V3
PB3-35/630VY3 35 40,5 630 51 20 4 I1P-3V3
PB3-35/1000V3 35 140,5(1000 80 31,5 4 I1P-3V3
I1P-3V3,
s 10 | 12 [2000] 85 31,5 4 i TT9-5073,
wm I1]]-5V1
B OOHOI’IOJZ}OCHOM UCNnoJIHeHUuu
PBK-35/2000 35 40,5(2000| 115 45 4 I1P-3VY3
IM4-50V3,
PBP3-10/2500¥3 | 10 | 12 [2500] 125 45 4 unu [1/1-5V1,
i [1P-3Y3
PBP3- « « IT4Y-50V¥3
35/2000Y X1 10 | 12 |4000|125/180*| 45/71 4 | wm TSV
IM4-50V3
PBP3-20/6300Y3 | 20 | 24 |6300| 220/260 | 80/100 4 s TUL-5Y 1
PBP3-20/8000¥3 | 20 | 24 |8000| 300/320 | 112/125
o o I[Na-12Y3 u
PBP3- 20 | 24 1250410 rn.m.,| 180 ro.H., M4-50Y3
20/12500Y3 0 |2503a3. | 100 3a3.

* B 3aBHCHIMOCTH OT PAaCCTOSTHHSI MEKY MTOTFOCAMH, MM.
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Pa3zbeuHuTEIN HAPYKHOM YCTAHOBKH

Tadmuna 7.10

Bpewms nporexanus

- m

L s CTOWKOCTB ITPH

S| N HanOOJIbIIIErO TOKa

5 < < | CKBOSHBIX TOKaxX TEPMHUYECKOMN CTOMKO-

2 | 5| ¥ K3, kA cTH, ¢

g | ®¥] 8 .

=] w 1 ! 1

E | &5 |2 |x8 = s

Tun y 3 E % g3 =5 2 9 puBos

) c 8 )E = =] =~

= 9 s | B2 | 38 = =i

4 = oo | EgE >< =

5 E = EoH ) 8 = 9 %

2| 2| £ |2Be|58=| £ | £

= 3 S EX-| "% = S

= [t} ) S 3 oS < >

2 | 3 Z5 |£& = 2

an s = L I3

B mpexnoniochom ucnoanenuu (pama)
PJIHJ-10/400V¥1 400 25 10 TTPH-10MV 1 wu I1P-
PJIHA-10/630V¥1 630 | 355 12,5 2V XJI
PJTHJL 1-10/400Y 1
PJIH/I 1-106/400VY1 400 25 10 I[TPH3-10VY1 wmm I1P-
PJIHJI 1-10/400XJ11 10| 12 4 1 2V XII1
PJIHI 1-10/630V¥1 630 | 355 12,5
PJTHJL 2-10/400Y 1
PJIH/I 2-106/400V1 400 25 10 T1PH3-2-10Y1 nm ITP-
PJIHJI 2-10/400XJ11 2V XII1
PJIH[ 2-10/630VY1 630 | 355 12,5
B oodnonontochom ucnoanenuu
PH-35/1000VY1
PH/13-1a-35/1000¥1 I1P-V1
PHJ13-35/1000V 1
PH/I-35/1000XJ11 T1P-XJI1
PH/13-C-35/1000Y 1 1000 63 1 25 TIPXJI1
PH-356/1000V1 35 140,5 4 I1B-20Y2 unu [TPH-110B
PH/I3-355/1000V1 T1P-V1
PHA3-C-35/1000V1
PH/13-355/2000Y 1 I1B-20Y2 nm [IPH-
2000 80 31,5 110B; ITP-Y1 I1P-

P/13-35/2000Y XJI1 2VXUT1 TIP-2YXUT1
P/13-35/3150YXJ11 3150 | 125 50 IP-Y1
PHA32-CK-110/1000¥Y1
PH/-110/1000VY1 ITP-Y1 wmm ITJ1-5V1
PHA31a-110/1000¥1
PHJI-1106/1000VY1
PH/131a-110/1000VY1
PH/131a-1105/1000 1 1000 80 31,5 1 ITP-Y1 wmu ITJI-5V1
PH3-1106/1000VY1
PHJI3-110/1000Y 1 1101126
PHA3-C-110/1000VY1 T1B-20Y2 wm [TPH-110B
PH3-110/1000XJ11
PH3-11072000X11 3 TIP-XJIT o TT1-5XJ11
PH/I3-110/2000¥1 2000 | 100 40,0
PH/3-1105/20005 1 [P-Y1 wm TI/1-5V1
PH/I3-110/3150Y 1 3150 | 125 | 50,0
PH/I-150/1000Y'1 1000 ITP-Y1 i ITA-5V1
PH/I-150/2000Y'1 1501172 2000 100 40,0
PJ13-220/3150Y XJI1 3150 125 | 50,0 TI/1-5Y 1w TJ-5X011
PH/1-2205/2000Y 1 550|252 2000 TIP-Y 1 wm SJ-5XJ11
P/13-220/1000Y XJI1 1000 | 100 40,0 TTI-5Y1 v TII-5XJT1
PJ13-220/2000Y XJI1 — 2000 TIP-Y 1w [IP-XJI1

Tpumeuanue: B TUIIOBOM 0003HAYCHIH Pa3beAMHAUTENICH YKA3hIBAIOTCS HX OCHOBHBIC TIApaMETPhI M OCOOCHHOCTD KOHCTPYKLIHH:
P- pa3semunrmreny; B - BHyTpeHHsist yeraHoBKa; H - Hapy»kHas; J1 - ymneiinbie; K - Hoxu kopoOuaroro npodmis; [ - pa3beMHHUTENh
MIMeET JIBE ONIOPHO-M30JLHOHHBIC KOJIOHKHU. bykBa 3 0003Ha4aeT Hajlure BapuaHTOB UCTIONHEHNS: C OTHAM 3a3¢MIITIOIIM HOKOM
- PH/I31a; ¢ mBymst 3a3emuisironimet Hovkamu - PHJI32; 6e3 3a3eminstroriux Hoxkeld - PHJL. Bykebl, cTosiime niepen Hanpsbkeruem, C -
HAJIMYHE MEXaHIMIECKOI OJIOKUPOBKU. BYKBBI, CTOSIIIME MOCTe HApshKeH:s, b - ¢ ycreHHO! H30IsImei.
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7.6. KopoTrko3ambIKkaTeJu

KopoTtko3ambikaTenp — 3TO KOMMYTallMOHHBIN armapar,
IIPEAHA3HAYECHHBIN U1 CO3/1aHUSI UCKYCCTBEHHOI'O KOPOTKOI'O 3aMbIKAHMS B
ANEKTpUYECKOW nenu. B ycraHoBkax 35 kB NpUMEHSIOTCS ABYXIOJIOCHBIE
KOPOTKO3aMBbIKaTEIIH, pu cpabaTbIBaHUU KOTOPBIX CO3JaeTCs
UCKYCCTBEHHOE JBYyX(a3HOe KOPOTKOE 3aMbIKaHHE dYepe3 3eMJIl0, a B
yctanoBkax 110 u 220 kB — oaHomomtocHeie, co3natomue oaHodaznoe K3,
KOTOPOE TAKXKe IMPUBOIUT K JACHCTBUIO PEJIICHHON 3aLUTHI.

B tabnune 7.11 npuBeneHbl OCHOBHbIE TEXHUUYECKHE XapaKTEPUCTUKU
KOPOTKO3aMBbIKATEICH.

Tabmuna 7.11

KopoTtko3ambikaTenn™® Hapy>KHOW YCTaHOBKH (OJTHOTIONIFOCHOE UCIIOJIHEHHE)

! e Y : b ITonHOE BpeMst BKITIO- s 3
) o = o3 Ea|le g P v g 0
& % - % g = § < % 2| B E o| weHns**, c, ue Gonee | & § §
% € =5 g E‘E,:" SRR TpY TONONEAE | ¥ 5 o
Sm|E&d| 52558 58|58 TomumHoM, MM | & 2 |
2285|255 S5 S 2588 2 2
Tn |2y S8 Ze|REETE|L S50 g7 Tpusox
HEEEL I FH
z & £ E§ %%S 5’5 mg’%nena 1010 |1020 |2 X 3
S S=|E2|l828/ 385|528 5253
5 ax S °ls & 2 2las H & <
s z2 |25 |EF|&8 &2
KPH-35V1 35 140,5| 42 16,5 4 0,1 0,15 - 490 TIPK-1VY1
[MTPK-1VY1 nnu
K3-110YXJI1 10 | 126 51 125 12,5 0,14 0,2 Ts4 IPK-1XJT1
K3-110B-V1 32 3 0,18 —
K3-150V1 150 | 172 0,2 — [IPK-1VY1
K3-220V1 220 | 252 > 20 20,0 0,25 980

Ilpumeyanue: B TUIIOBOM 0003HaUCHNN KOpOTKO3ambIKaTels: K3 — kopoTko3ambikarens; P — pyosiero
tuna; H — HapyXHOW yCTaHOBKH; 35 — HOMHHAJIbHOE HampspkeHne; b — ycunenHoe ucnonuenue; Y1, YXJI1
— KJIIMMAaTHYECKOE UCTIOJIHEHUE U KaTEerOpHsl Pa3MEILCHHUS.

* KoMIUIekTHO ¢ KOopoTKo3ambikatenem 35kB mocrasnsercs oxuu Tpancdopmarop toka TILJI Ha nBa
MOJIIOCa, a ¢ KopoTko3aMbikateieM 150 u 220 kB — Tpu TparcdopmaTopa TOKa Ha OJMH TOIOC.

** [TonHoe BpeMst BKJIFOUESHHS (C YUETOM MoJayl KOMaH/Ibl Ha BKJIFOUEHHUE) — JI0 KaCaHUsI KOHTAKTOB.

7.7. OTneanrean

OtaenuTenas — 3T0 KOMMYTAIMOHHBIN anmapar, npeIHa3HAYeHHBIA IS
ABTOMATHYECKOTO OTKJIIOYCHHUS TIOBPEKIECHHOTO YydYacTKa JIMHUWA WU
Tpanchopmaropa mociie uckyccrBeHHoro K3, a Takke I OTKIIOYCHUS U
BKJIFOUCHHS Y9aCTKOB CXEMbI, HAXOMSIIUXCS 0€3 HaNpPsDKCHUS, OTKITFOYCHUS
W BKIIOYCHHMS] MHIYKTUBHBIX TOKOB XOJIOCTOTO XOja TpaHCc(hopMaTopoB U
E€MKOCTHBIX TOKOB HEHArPyXECHHBIX JTUHUH.

OCHOBHBIC TEXHHUYECKHE XapaKTEPUCTHKU OTACIUTEIICH MPUBEICHHI B
tabmurte 7.12.
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Tabmuna 7.12

OtaenuTenu HapyKHOW YCTaHOBKH (pa3dMEIIEHUE KaKI0To MOJI0ca Ha
OT/ICJIbHOM pame)

IIpenens- < .
HBIM TOK AMIIATY § q‘i ITonHOE BpeMs OTKIIIO-
MPEAEIILHOTO *
TepMuJe- oo | © YeHHUS* ¢ TIPUBOJIOM, HE
CKOif cToii-| SKBOSHOTO |5 - | s 6oiee, ¢
cocri KA | TOKa, KA | I 5 S ’
OCTH, 5 3 8 3
= é g. 5 IIpH TOJIOJIENE
a < H = 2o | o 5 TOJIIIUHON, MM
Tun £ 2 |5 X 5 X S| ES I1
5 g R o= 0 = fg( puBOIA
T E| 2| E|E8|EE| ¢
] g % 5 |2z 82| 3
z | g z € 2585|510 15]20
< < =) Ee| 2o o
= § = = = o 58| ©
= % = § S >
8 8 |8 |8
m =S¢
0J13-35/630VY1 35| 630 |125| — 80 4 490 (045|050 | — | — TTIPO-1V1
O[3 ITPO-1VY1 win
110/1000YXJ11 110 - %0 B 0,381 0451 0.5 | — | ppoyixi
OJ1-1106/1000Y'1 1000 |31,5| — — 3 780 o4lb—1 —1— I1PO-1V1
OJ1-1506/1000¥1 | 150 — — ’ — | — |05 IIPO-1V1
OJ1-2205/1000¥1 |220 — — 05| — | — | 0,6 IIPO-1V1

* OT moiaun KOMaH bl Ha IIPUBOJL 10 MOJHOTO OTKIIIOYEHHUS.
Ipumeyanue: B TumoBom odoznaueHnn: O — otaenuTennb; [l — IByXKOJIOHKOBBIN; b (mocie HanpshkeHus)
— KaTeropus U30JsIuK (YCHIICHHOE HCIIOJTHEHNE).

7.8. OrpaHu4uTeH NepPeHANPAKESHUS

OrpaHuyuTeny MepeHanpsHKEeHUsl MNpPeJHA3HAYEHbl IS 3allUThl OT
KOMMYTAllMOHHBIX M aTMOC(EpHBIX  MEpPEHANpPSIKEHUN  U3OJSIUU
AIIEKTPOOOOPYIOBAHUS TIOJICTAHIIUN U CETeH Ha Kiacchl HampsikeHus ot 0,38
1o 220 kB.

OrpaHnuuTeny  NEpPEHANpPsDKEHHMS  YCTAHABIMBAIOTCA B CETAX
IIEPEMEHHOTO TOKa yacTtoton 48-62 Inm ¢ HW30JIMPOBAHHOW WIH
KOMIIEHCHUPOBAaHHOM HEUTPAJIbIO U BKIFOYAKOTCS NapaJUIENbHO 3aIHILAEMOMY
00BEKTY.

B cTtpykType ycinoBHOro 0003Ha4€HUsI PUHATO:

O — OTPaHUYHNTEIIb;

I1 — [IEPEHANIPSIKEHHUS

H — HEJIMHEWHBIN;

I1 — MOJMMEPHAs U30JISLIMS;

1 — OIIOPHOE MCIMOJIHEHNE YCTAaHOBKHU;
XXX — KJIaCC HaIpsKEeHUs CeTH, KB;
VXJI — KJIMMATHUYECKOE MCITIOJIHECHUE;

1 — KaTeropusi pa3MeICHUS.
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OCHOBHBIE TEXHHYECKHE XapaKTEPUCTUKH OTpPaHUYUTENICH NepeHa-
psDKeHUS pUBEICHBI B Tabmmie 7.13.

Tabanma 7.13

OCHOBHbBIE TEXHUUECKUE XapaKTEPUCTUKN OTPAHUYUTENICH NepeHanPsKEHUS

HanmenoBanue uzgenus

KpaTKaH TCXHUYCCKAA XapaKTCPUCTHUKA

Ocrarouieecst HallpsHKEHUE MTPU BOJIHE UM-
IMyJILCHOTO TOKa 8/20 MKC ¢ aMILTUTY 10, KB

5}
2
; Q
o= O <
O S I
% 2o m
= O O "y
o = N
=] Hod <
< 2 =
T A OB > =
OM OEQ_) v
o"LOO% [q\]
s 5 =R &
[—‘cq:
5] o o4
Qom:[l:

500 A

2500 A

5000 A

10000 A

Mac-
ca, Kr

071 3aUWuUmul 31eKmMpoobOPyO08anUs om ammochepHbix U KOMMYymay,

OINTH-IT1-311 YXJI
OITH-II1-611 YXJI1
OITH-IT1-10IT YXJI1
OITH-IT1-3511 YXJI1

O/ 3aUUmbl U30TAYUU IAEKMPOOOOPYOOBAHUSL PACIPeOeUMENbHbIX

u30]lup08aHH012 UIU KOMNEHCUPOB:

3 3,6 —
6 7,2 —
10 12 —
35 40,5 —

8,8
17,6
29,5
102

10,6
212
36

120

cemeli ¢ U301UpOo6aH

NEHCUPOBAHHOU HEUMPAIbIO OM 2PO308bIX NEPEHANPAIHCEHUN

OITH-1-3/3,8111 YXJI1
OITH-2-3/3,8111 YXJI1
OITH-1-6/7,2111 YXJI1
OITH-2-6/7,2111 YXJI1
OITH-1-6/7,6111 YXJI1
OITH-2-6/7,6111 YXIJI1
OITH-1-10/1211I YXJI1
OITH-2-10/12111 YXJI1
OITH-1-10/12,7111 YXJI1
OITH-2-10/12,7111 YXJI1

3 3.8 —
3 3.8 —
6 72 —
6 72 —
6 7.6 —
6 7.6 —
10 12 —
10 12 —
10 | 127 —
10 | 127 —

9,7
9,7
18,5
18,5
19,5
19,5
30,8
30,8
32,6
32,6

11,1
11,1
21,0
21,0
22,5
22,5
352
352
37,2

37,2

11,8
11,8
22,5
22,5
23,6
23,6
37,6
37,6
40,0

40,0

HJ’IS[ KOHTAKTHOM ceTH SHeKTpI/Iq)I/lIII/IpOBaHH])IX KCJIC3HBIX 10por

11,3
22,5
38
127

12,8
12,8
24,5
24,5
25,6
25,6
40,7
40,7
2.8
2.8

UOHHBIX NEPEHANPAICEHUTI 8 CEMAX C
AHHOU HEelMpAalbIO

2.8
42
6

20

HOU 1UOO KOM-

1,4
2,0
2,0
2,6
2,0
2,6
2.8
3.4
2.8

34

ons 3augumol 9ﬂeKmpoo6opy()06aHuﬂ ms206blx nodcmanuuﬁ, nocmoe CeEKYUOHUpOBaHusl U nyHKmoe napai-

OIIH-3,3 O1

JIeIbHO20 COCOUHEHUS cemell NOCMOSIHHO20 MOKd.

33 ] 40 | —

| 12,0

| 23

0711 3auyumyvl KOHMAKMHOU Cemu NOCMOAHHO20 MOKA HA Kaacc Hanpsdicenus 3,3 kB u 3awumoel ycmpoticme
INEKMPUDUYUPOBAHHBIX HCENE3HBIX 00PO2 NEPEMEHHO20 MOKA HA KAAcc Hanpsaxcenusi cemu 27,5 kB om
amMOCEEepHbIX U KOMMYMAYUOHHBLX NEPEHANPSINCEHUTL

OITHK-I11-3,3 YXJI1 3 4,0 — 13,5 - 17,0 19,3 10
OITHK-I11-27,5 YXJI1 25 30,0 — 79 - 95,0 102 25

0151 3augumal u30aAYUY 21eKkmpoobopyodosanus 110 u 220 kB om 2po306bix 1 KOMMYMAYUOHHBIX NePeHa-

NPAICEHUUL 8 CEMAX C 3A3eMAEHHOU HeUMpanibio
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-IT1-110/88/10/2 YXJI1 110 88 214 216 225 260 280 304
OITH-I11-110/77/10/2 YXJI1 110 77 187 189 197 228 245 266
OITH-I11-110/83/10/2 YXJI1 110 83 201 203 211 245 264 286
OITH-I11-110/88/10/2 YXJI1 110 88 214 216 225 260 280 304
OITH-I11-220/154/10/2 YXJI1 220 154 374 378 394 456 294 533
OITH-I11-220/163/10/2 YXJI1 220 163 394 398 414 482 522 564
OITH-I11-220/172/10/2 YXJI1 220 172 428 432 450 513 533 596
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7.9. PazpsiiHuku

Pa3psnHuku IIpeHA3HAYEHBI JUISI 3aINATHI U30JISIUUU
AJIEKTPOOOOPYIOBAaHUS M JIMHUK 3JIEKTporepesad IMEepeMEHHOr0 TOKa OT
aTMOC(EPHBIX NEPEHANPKEHUN.

Pa3zpsnHukn Ha  HOMHMHanbHBIE  HamnpspkeHus a0 35 kB
YCTAaHABJIMBAIOTCS B CETAX KaK C M30JMPOBAHHOM, TaK M C 3a3€MJICHHOM
HeWTpaiblo, a Ha Hanpsbkenue 110 kB — ¢ 3a3eMiieHHON HEWTpaibio
(k03 dunreHT 3ambikaHus Ha "3emuto" He BbilEe 1,4).

Pa3psinHUK MOJIKITIOYaeTCs MapauieNbHO 3alIUIaeMOMY OOBEKTY.

B crpykrype yciaoBHOro o003HayeHUs JUIsl BEHTUIIBHBIX Pa3psIHUKOB

IMIPUHATO:

P — pa3psIHUK;

B — BEHTHJILHBIM;

C — CTAHIIMOHHBIN;

XX — HOMHWHAJIbHOE HaIPSDKEHUE,

T — KJIIMMAaTUY€CKOE UCIIOTHEHHE;

1 — KaTeropHus pa3MEIICHUS.

CtpykTtypa ycioBHOTO 0OO3Ha4YeHHUsI TpyOYaThIX pa3psAHUKOB

ciacayroniasi:

P — paspsIHUK;

T — TpyOUaThIii;

B — BUHUILIACTOBBIM;

XX — HOMHMHAJIbHOE HaIPSKEHUE;

XX — HIKHUH IIPEJEN TOKA OTKIIIOUCHUS;

XX — BEpXHUH Mpesiesl TOKA OTKIIFOYECHUS;

Y — KJIIMNMAaTUY€CKOE UCIIOTHEHHE;

1 — KaTeropHus pPa3MEIICHUS.

OCHOBHBIC TEXHHUUYECKHUE XApPAKTCPUCTHUKHN PA3PAOAHUKOB IIPHUBCIACHLI B

tabmumax 7.14 u 7.15.
Tadmuna 7.14

Pazpsinauku TpyOUaTeie

HasHaueHue, KpaTKas TeXHHUECKAs XapaKTEPUCTHKA

« & IIpenenbupiii PaspsiHoe Harpsbke- . :E) 2 N

- ~ & | Tok oTKIOUE- | HHE IPO30BOIO HM- % g % e
HaumenoBanue usze- g 3 = E HUS, KA mynbea 1,2/50 mic, kB 9 g %C: Mac-

i = d § 9 o mmwx- | Bepx- | mpm2 MKC | min 5 ‘E = I

=l Eégﬂnﬁ HUH égg%ﬁ

5| 253 EEszg

SE Sed SEEEE
PTB-10-0,5/2,5 V1 10 12 0,5 2,5 80 70 20 2,1
PTB-10-2/10 V1 10 12 2 10 80 70 20 1,8
PTB-20-2/10 V1 20 24 2 10 140 120 20 2,2
PTB-35-0,5/5V1 35 40,5 0,5 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 2,5 12,5 600 500 50 4.5
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P&BpHI[HI/IKI/I BCHTHUJIBHBIC

TaOmuna 7.15

Kpartkas TexHH4ecKasi XapaKTepUCTHKA

HaunmenoBauue
U3Ienns

Knacc »a-
MPSKEHUS,
kB

Homunans-
HOE Hampsi-
JkeHne, kB

NmmynbcHOE mpoOUBHOE
HaIpsKEHUE TIPH Tpe-
JIEIbHOM pa3psTHOM Bpe- KT

MeHH oT 2 110 20 MKC

Macca,

Jna 3awumer om ammocgepHuix n

PBC-15
PBC-20
PBC-35
PBC-15T1
PBC-20T1

ool cucm
15
20
35
15
20

PBC-35T1

18
24
40,5
18
24

35

40,5

67
80
125
67
80

125

epeHanpsiCceHUll U30NAYUU INEKMPOYCMAHOBOK C JiI0-
eMOU 3a3eMAeHUsl Heumpaiu

49
58
73
49
58
73

ﬂ]l}l 3awumosl om ammocqbeprlx nepeHanpﬂofceHuﬁ U30JIAYUU ITIEKMPOYCMAHOBOK C 3a-

PBC-66
PBC-110M
PBC-150M
PBC-220M
PBC-22T1
PBC-33T1
PBC-110MT1
PBC-132MT1
PBC-150MT1
PBC-220MT1
PBC-230T1
Jlnsa 3auwumol om a

66
110
150
220
22
33
110
132
150
220
230

58
102
138
198
20
29
102
119,7
138
198
204,5

3eMJIeHHOU HeUmpanbio

188
285
375
530
70
94
285
376
375
530
530

105
175
338
497
44
59
175
326
338
497
497

mmocgepnvix nepeHanpsANceHull U30NAYUU 1eKMpPOyCMAHOBOK C U30-
JIUPOBAHHOU HEUMPATIbIO

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

s 3awumol om ammocghephvix nepeHanpsiiceHull
moxa ywacmomotui 50 u 60 I'y

uzonAyuUU 060py008aHUs NePemMeHHO20

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-6Y1 6 7,5 32 3,1
PBO-6T1 6 7,5 32 3,1
PBO-10Y1 10 12,7 48 4,2
PBO-10T1 10 12,7 48 4,2
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Oxonuanue Tadaunsl 7.15

KpaTkas TexHuueckas XxapakTepucTUKa

NMnyascHOE IpoOUBHOE
HanmenoBanue Knacc Ha- Homunans- y P
HalnpsHKEHUE MU pe- Macca,
A3 MIPSIKEHUS, HOE Harmpsi-
JIeIBHOM pa3psiIHOM Bpe- KT
kB JKeHue, kB
MeHHu oT 2 1o 20 MKc

na 3awumer om ammocgepnvix nepeHanpaxceHull usoIAYuUU 060py0osanus 1eKkmpodu-
YUPOBAHHBIX JHCENe3HbIX 00PO2

PBKYV-1,65T01 1,65 2,1 7,0 25
PBKYV-1,65 101 1,65 2,1 6,5 25
PBKYV-1,65 EO1 1,65 2,1 4,2 25
PBKYV-3,3 AO1 3,3 4,0 8,5 30
PBKYV-3,3 bO1 3.3 4,0 10 30

s 3auumol om ammoc@epHbix nepeHanpId’CeHUl U30IAYUU IIeKMPULECKUX 8PaAYaio-
WUXC MAWUH NEPEMEHHO20 MOKA C K1Accom Hanpsicenus om 3 0o 10 kB

PBP/I-3V1 3 3,8 7 18,5
PBPJI-6Y1 6 7,5 14 23,8
PBP/I-10V1 10 12,7 23,5 32,3
PBP/I-3T1 3 3.8 7 18,5
PBP/I-6T1 6 7,5 14 23,8
PBP/I-10T1 10 12,7 23,5 32,3

s 3auumol om ammocghephvix nepeHanpaHceHull U30IAYUU 8bICOKOBOLIMHBIX 860008
8bICOKOBOILIMHBIX MPAHCHOPMAMOPOS

PHK-0,5 V1 0,5 — 2,5 1,8
PHK-0,5 XJI1 0,5 — 2,5 1,8
PHK-0,5 Tl 0,5 — 2,5 1,8

7.10. KOoHTAKTOPBI BHICOKOT0 HANIPSIZKEHUS

KoHTakTOphl BBICOKOTO HANPSHKEHUS! CIYXKAT ISl MyCKa, YCKOPEHMUS,
M3MEHEHHUS HAIIPABJICHUS BPAIEHUSI U OCTAHOBKHU 3JIEKTPONPUEMHHUKOB MPU
pYYHOM M aBTOMaTHueckoMm ympasieHud. [lo cmocoOy ramenus ayru
BBICOKOBOJIbTHBIE ~ KOHTAKTOPBI ~ BBIIIYCKAIOTCSI B JIByX  OCHOBHBIX
WCIIOJTHEHHUSIX: BAKYYMHBIE U JIEKTPOMAarHUTHbIEC.

Bakyymusbiii kontakrop KBT-10-4/400 V2, VXJI5S npennazHaueH st
KOMMYTALIMOHHBIX OIEpalMil B CETAX U 3JEKTPOYCTAHOBKAX MPOMBIIIIEHHBIX
NpeanpusATHil Ha HoMHHATIbHOE Hanpsbkenue 10 kB tpexdasznoro nepemeHHOro
toka 4actoror S50 ['m. Kowrtaktop mnpenHasHaden st paboTel B
AIIEKTPOYCTAHOBKAX, Pa3MEUIEHHBIX 0]l HABECOM (KaTeropus pa3MelieHus 2) u
B IIOMEILICHUSX C MOBBIIIEHHON BJIAXKHOCTBIO (KaTErOpus pa3MeILeHus S).

Crpyxktypa ycnoHoro ooo3Hauenust KBT-10-4/400 V2, YXJIS X:

KB — KOHTaKTOp BaKyyMHBIN;
T — TpexXnoatoCHBIM;
10 — HOMHHAJIBHOE HaTpsiKeHue, KB;
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4 — HOMMHAJILHBIM TOK OTKJIFOUCHUS, KA ;

400 — HOMHMHAJIBHBIN TOK, A;

V2, YXJI5 — koMOMHUpOBaHHOE 0003HAYEHUE KIMMATHYECKOTO HMCIIOJHEHHS U
KaTeropuu pa3MelleHus;

X — HOMUHAQJIBHOE HaNpsDKEHUE 1eneil MUTaHus npuBoja, B.

KoHnrtakrops! anekrpoMarautasie Tuna KB-2M V2 u peBepcops! Trma
PB-2M V2 npenHasHayeHbl A YIPABICHHUS  ACUHXPOHHBIMH U
CUHXPOHHBIMH DJJICKTPOABUIaTEIISIMU B YCTAaHOBKAaX, HE IIOABEPIKEHHBIX
JEUCTBUIO aTMOC(EPHBIX MEePEHAPSKEHUH.

CrpykTypa ycinoBHOro o6o3Hauenust koHtakropa KB-2M-6-X-X V2:
KB — xoHTakTOp BHICOKOBOJIbTHEIN (PB — peBepcop BHICOKOBONIBTHBII);
2 — pacIoIoKEeHUE NPUBOJA — APAJUIEIBHOE MOJII0CAM;
M — MOAEpHU3UPOBAHHBIN;
6 — HOMUHaJIbHOE pabouee HanpsKeHue, KB;
X — HOMHUHAJIBHBIHA TOK, A;
X — HOMHHAJIBHBIM TOK OTKJIIOUCHHS, KA ;
V2 — KNIMMaTHYECKOE UCIIOJIHEHUE U KaTErOpus Pa3MEILCHNUS.
OCHOBHBIE TEXHUUYCCKHE JaHHBIC BBICOKOBOJIbTHBIX KOHTAaKTOPOB

npuBeAeHsbI B Tadnuie 7.16.
7.11. TpancdopmMaTopbl HANPSAKEHUSA

Tpanchopmaropsl HaNpPsDKCHHS] TMpEAHA3HAYEHBI IS TTOHMKEHUS

BBICOKOTO HampspkeHus 10 3HadeHus 100 wim 100/ V3 B, HeoGxomumoro
JUIS TIMTAHUST U3MEPUTENBHBIX MPUOOPOB W 3alUTHBIX YCTPOWCTB, IETICH
aBTOMATHUKH U CUTHAJN3aINH.

TumnoBoe 0003HAYCHHE TparchopMaTopoB HaTIPSDKEHUS

pacmipoBBIBaETCS CISTYIONIUM 00pa3oM:
HOC — tpancdopmarop HanpsikeHus: 0JHO(A3HBIN, CYyXOH;
HOCK - TtpanchopmaTop HampsokeHUsT OMHO(MA3HBIN, CYyXOW, I KOMIUIEKTHBIX
pacrpeieuTeIbHbIX YCTPOUCTB;
HTC — tpancdopmarop HanpspKeHHS Tpex(a3HbIi, ¢ €CTECTBEHHBIM OXJIAXKICHUEM;
HOM — tpanchopmaTop HanpsKeHUsS 01HO(A3HBIIN, MACIISTHBIN;
3HOM - c 3a3eMJIeHHBIM BBIBOJIOM IEPBHYHON OOMOTKH, TpaHC(HOpMATOp HANPSHKCHHS
oHO(a3HbIN, MACTISTHBIN;
HTMK - tpancdopmarop HampstkeHUs: Tpexda3HbI, MacisHBINA, ¢ KOMIICHCUPYIOUIEH
0OMOTKO¥ JUIsl yMEHBIICHHUS YTIIOBOW OTPEIIHOCTH;
HTMU - tpanchopmarop HampspkeHUs Tpexda3HbI, MaCISHBIN, C JOMOJHUTEIHLHOMN
BTOPUYHON OOMOTKOM (IJ1s1 KOHTPOJISI U30JISIUH CETH);
3HOJI — ¢ 3a3emMJICHHBIM BBIBOJIOM IEPBHYHONH OOMOTKH, TpaHCHOPMATOp HANPSHKCHHS
oHO(a3HBIH, C JIUTON U30ISAIUEH;
HK® — tpancdhopmatop HanpspKeHUS KackaaHbll B papdopoBoil MOKpEHITIKE.

OcHOBHEBIE TEXHHUYCCKUC XApaKTCPUCTHUKU TpaHC(I)OpMaTOpOB
HaMpsHDKEHUsS] MpUBENEeHbl B Tabmwuie 7.17, a cBeaeHUs 00 UX 3aMeHe — B

tabmurte 7.18.
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L81

TexHuueckue JaHHBIC BBICOKOBOJIbTHBIX KOHTAKTOPOB

Tabmuna 7.16

Tun ucriomHeHNUs KOHTAaKTOPOB

KB-2M-6-040-0,7| KB-2M-6-160-1,0 | KB-2M-6-160-1,5 | KB-2M-6-250-3,9 | KB-2M-6-400-3,9
V2 KB-2M-6- | ¥2 KB-2M-6-063- | Y2 KB-2M-6-100- | Y2 KB-2M-6-160- | Y2 KB-2M-6-250-
TTapameTpsr 032-0,7 V2 1,0 ¥2 1,5¥2 39V¥2 39V¥2
Tun ucoNHEeHNs PEeBEPCOPOB
PB-2M-6-040-0,7| PB-2M-6-160-1,0 | PB-2M-6-160-1,5 | PB-2M-6-250-3,9 | PB-2M-6-400-3,9
V2 PB-2M-6-032-| Y2 PB-2M-6-063- | V2 PB-2M-6-100- | Y2 PB-2M-6-160- | Y2 PB-2M-6-250-
0,7VY2 1,0 ¥2 1,5V¥2 39V2 39V2

HomunansHoe Hanpsbkenue, kB 6 6 6 6 6
Hawnlomnbiiee pabodee HanpsbkeHne, KB 7,2 7,2 7,2 7,2 7,2
HomMmuHansHBIHN TOK, A
gactoToi 50 I'1g 40 100 160 250 400
gacToTor 60 I'11 32 63 100 160 250
HomuHanbpHBIN TOK OTKIIIOYCHUS, KA 0,7 1,0 1,5 3,9 3,9
Bxrouaromast cmocoOHOCTh, KA 1,5 1,5 1,5 39 39
ToK 25IeKTpOAMHAMUYIECKON CTOMKO- 4,0 5.5 6.0 8.0 8.0
CTH (aMIUIMTYAHOE 3HAUEHHE), KA
Tok TepMHYECKON CTOMKOCTH 4-
CEKYHHBIN (JIeCTBYIOIIEE 3HAUE- 2,0 2,0 2,0 3.9 3.9
HHUE), KA
Uucino BUTKOB KaTyIIKM MarHUTHOTO 23 10 7 4 3
Ty Thsl
YacToTa BKIIOUCHH, 4, HE Oosee 300 300 300 300 300
Pexum paboThl [IpepbIBUCTO-ITPOTOIKUTENIBHBIN WM IIOBTOPHO-KPATKOBPEMEHHBIN
Macca, kT, He OoJiee:
KOHTaKTopa 100 100 100 115 115
peBepcopa 585 585 585 620 620
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Tadomuna 7.17
Texanyeckue maHHbIe TpaHCHOPMATOPOB HANPSHKCHUS

HomunanbHoe HanpskeHre 0OMOTOK, | HoMuHanbpHass MOIIHOCTE, BA, -
Tum HK}113 T JUIS KJIACCOB TOYHOCTH % % g § u(;</*=
OIT0JI- 0
BH (ocHOBHOI) HHTCﬁBHOﬁ) 0.2 0.5 ! 3 |=g7F

HOC-0,5 0,38 0,1 — — 25 50 100 200 4.4
HOC-0,5 0,5 0,1 — — 25 50 100 200 4.2
HOM-6 3 0,1 — — 30 50 150 240 3,58
HOM-6 6 0,1 — — 50 75 200 400 6,15
HOM-10 10 0,1 — — 75 150 300 640 6,4
HOM-15 13,8 0,1 — — 75 150 300 640 3,6
HOM-15 15,75 0,1 — — 75 150 300 640 4,63
HOM-15 18 0,1 — — 75 150 300 640 4,5
HOM-35 35 0,1 — — 150 250 600 1200 3,87
HOJI .08-6 6 0,1 — 30 50 75 200 400 3,47
HOJI.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

HTMU-10 10 0,1 0,1/3 — 120 200 500 960 5
HTMU-18 13,8 0,1 0,1/3 — 120 200 500 960 4,08
HTMU-18 15,75 0,1 0,1/3 — 120 200 500 960 4,32
HTMU-18 18 0,1 0,1/3 — 120 200 500 960 4,32
3HOJI.09-6 6/\3 0,1/N3 0,1/3%* 30 50 75 200 400 3,55
3HOJI.09-10 10/73 0,1/N3 0,1/3%* 50 75 150 300 640 4,8
3HOJI.06-6 6/\3 0,1/N3 0,1/3%* 30 50 75 200 400 3,55
3HOJIL.06-10 10/73 0,1/N3 0,1/3%* 50 75 150 300 640 4,8
3HOJI .06-15 13,83 0,1/N3 0,1/3%* 50 75 150 300 640 5,12
3HOJIL.06-15 15,753 0,1/N3 0,1/3%* 50 75 150 300 640 5,12
3HOJIL.06-20 18/73 0,1/N3 0,1/3%* 50 75 150 300 640 5,02
3HOJIL.06-20 20/V3 0,1/N3 0,1/3%* 50 75 150 300 640 5,02
3HOJIL.06-24 24/N3 0,1/N3 0,1/3%* 50 75 150 300 640 5,03
3HOM-15-72 6/\3 0,1/N3 0,1/3 — 50 75 200 400 3,42
3HOM-15-2 10/73 0,1/N3 0,1/3 — 75 150 300 640 4,63
3HOM-15-72 13,83 0,1/N3 0,1/3 60 90 150 300 640 4,57
3HOM-15-72 15,753 0,1/N3 0,1/3 60 90 150 300 640 5,1
3HOM-20 18/73 0,1/N3 0,1/3 60 90 150 300 640 5,6
3HOM-20 20/V3 0,1/N3 0,1/3 — 75 150 300 640 5,25
3HOM-24 24/N3 0,1/N3 0,1/3 — 150 250 600 980 4,4

3HOM-35-65 3513 0,1/N3 0,1/3 — 150 250 600 1200 6
HK®-110-57 110/V3 0,1/N3 0,1 — 400 600 | 1200 2000 | 4,05
HK®-110-58***|  66/V3 0,1/N3 0,1/3 — 400 600 | 1200 2000 3,55
HK®-110-58***| 110/V3 0,1/N3 0,1/3 — 400 600 | 1200 2000 | 4,43
HK®-220-58 150/V3 0,1/N3 0,1 — 400 600 | 1200 2000 3,83
HK®-220-58 220/\3 0,1/N3 0,1 — 400 600 | 1200 2000 | 4,13

* TlpuBeneHsl 3HaueHus u, % mexnay oomorkamu BH um HH (ocHOBHOI, OTHeceHHblE K MaKCUMaJbHOM
MOIIHOCTH); ** MoxeT ObITh BhimonHeHa Ha 0,1 kB (Hampumep, U UCHONB30BaHUS B LEISAX yIPaBICHUSL
BO30YKIIEHIEM T€HEpaTopoB); *** mpenHazHaueHBI AT CeTeH ¢ M30JIMPOBAHHON HEHTPAIIBIO.

Tlpumeuanue: MOIIHOCTD, YKa3aHHas s TpaHchopmaTopos Hanpspkenus Tunos 3HOJI, 3HOM u HK®,
SIBJISIETCS] CyMMapHOI MOIIIHOCTHIO OCHOBHOM M JOTIOJIHUTEJILHON BTOPHYHBIX OOMOTOK.
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Ta0Omuna 7.18

Ceenenust 0 3aMeHe TpaHC(HOPMATOPOB HATIPSHKEHUS

Tumnel 3aMeHsIEeMbIX TPaHC(HOPMATOPOB 3amena (TEXHUMCCKHC JAHHMIC B
tabn. 7.19)
HOM-6 HOJI.08-6
HOM-10 HOJI.08-10
HTMK-6, HTMU-6, HAMU-6, HAMUWUT-6 3x3HOJI.06-6
HTMK-10, HTMHU-10, HAMU-10, HAMUT-10 | 3x3HOJI.06-10
3HOM-15 3HOJIL.06-15
3HOM-20 3HOJI1.06-20
3HOM-24 3HOJL.06-24
3HOM-35 3HOJI-35

Tabnuua 7.19

Tpancpopmaropsl HanpsKEHUs, Kiace TogyHocTH 0,23

Hanpsioxenust 00MOTOK

Tun
MEepBUYHOM, KB BTOpUYHOU, B | momosHuTensHoOM, B

HOJI.08 or3moll 100 —
HOJIL.11 6 100; 127 -
HOJI.12 ot 0,38 1o 10 100; 127 —
3HOJL06 or 3/~3n0 24//3 | 100/+/3 100; 100/3
3HOJI?-35 35/4/3 100/+/3 100/3
3HOJI-35VXJI1 27,5 100 127
3HUOJI-6(10) uzme- 6: 10 100 3
PpUTEIbHBIN ’
HAMMUT-10-2 anTu- .
pE30HAHCHBIN 6; 10 100 100

7.12. TpancdopmaTopsl TOKa

TpanchopMatopsl Toka MpeaHA3HAYCHBI J1JI MOHWKEHUSI TIEPBUYHOTO
TOKA J0 CTaHAApPTHON BEJIMYMHBI U JJIsI OTACJICHUS LIETeH W3MepeHus u
3aIIUTHI OT IEPBUYHBIX IIENEN BHICOKOTO HAIIPSKEHUS.
CtpykTypa yciaoBHOro o003HaueHUsi TpaHC(HOPMATOPOB TOKA JlaHA Ha

puc.

7.6. B Tabmunax 7.22-7.25 npuBeacHBI

TCXHUYCCKHUC JaHHBIC

TpaHchOpPMATOPOB TOKA BHYTPEHHEW W HApYXHOW yCTaHOBKH, a B TabiuIie
7.26 — cBeIeHUS O 3aMEHE HEKOTOPBIX U3 HUX.
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HammenoBanue (HECKOIBKO OYKB) Kracc ToyHOCTH 1 9rCI0 00MOTOK

T — Tpancopmarop Toka; [Mumercs uepe3 npodk, Hanpumep: 0,5/]1.
1 — mpoxoHO¥ WK A7l yCTAaHOBKHU HA IIIO- DT0 03HAYAET, YTO BTOPHIHBIX OOMOTOK
CKUX IITHHAX; nBe: oHa kiacca TogyHoctH 0.5, a BTopas
I — mMHHBIH; Jutst TG GepeHITNaTFHON 3aIUTHI (T10-

Y — yCHITCHHBIH; IPEIIHOCTH TPAaHC(HOPMATOPOB TOKA TAHBI
O — OTHOBUTKOBBIH (TIepBUYHAS OOMOTKA — B Tabm. 7.21).

MEIHBIN CTeP)KEeHB) WITH OTIOPHBIIA;

K — xarymeunslif;

M — MoJIepHU3UPOBaHHbIN;

B — BTy/04HBIN UM BCTPOEHHBIH B BBIKIIIOYA-
Teb;

b — ObIcTpOoHACHIITAIOIHICS;

@ — hapdopoBast U30IAINST MEXKITY IEPBHIHON
Y BTOPHYHON 0OMOTKamu;

J1 — uMeeT cepieuHNK B CIIELIMATbHOM UCIION-
HeHHuU 1t AnddepeHanbHON 3aIUThL

3 — IMeeT CepACUHIK B CHEIHAIBHOM HCIION-
HEHUH JUTS 3aIIUTHI OT 3aMBbIKaHUH Ha 3eMJTIO;
P — pa3bemHbIii ceplieuHHK;

JI — ¢ u3oss1Ien U3 TUTON CUHTETUYECKON
CMOJIBL;

H — HU3KOBOJIBTHBIN;

TT — HU3KOBOJILTHBINA;

TK-48 — HU3KOBOJIbTHBIIA;

HII — nyneBas nocnenoBaTenbHOCTD

Puc. 7.6. CtpykTtypa ycinoBHOro 0603HaueHus1 TpaHCHOPMATOPOB TOKA

Tabnuma 7.20
OCHOBHBIE HOMUHAJIbHBIE TAPAMETPBI TPAaHC(HOPMATOPOB TOKA

Krnacc manpsoxennit (tdpa), kB
[IIxana HOMUHATBHBIX HAMPSHKEHUH U TOKOB
npuBeseHa B Tadur. 7.20

ITapamerp HoMuHassHOE 3HaYE€HHE
HomuHanpHOE HanpspDKkeHHUE (JIMHESHHOES) 0.66; 3; 6; 10; 15*; 20; 24; 27; 35; 110;
Uion, KB 150; 220; 330; 500; 750

HomuHanbeHbIi EpBUYHBIA TOK ** [140u, 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

HomuHanpHBIN BTOPUYHBIN TOK [ohom, A [; 2%%**; 2 5%**. 5

HomunanpbHass BTOpuUYHaAs Harpyska c 2,5;5; 10; 15;20; 25; 30; 40; 50; 60; 75;
ko3¢ duruerToM MonrHOCTH cosP,=0,8; BA 100

HomwunanbHbIH K1ace TOUHOCTH i1 m3mepennii|0,2; 0,5; 1; 3; 5; 10%***

HomunanbHBIN K1acc TOYHOCTH JIsd 3amuThI |SP; 10P

* IS CYIIECTBYIOIIMX YCTAHOBOK U TeHepaTopoB ¢ Uyoy = 15,75 kB;

** U1l BCTPOCHHBIX TpaHC(opMaTopoB TOKa, HAUMHASL OT 75 A W BBbILIE; I TpaHC(HOpMAaTOPOB TOKA, MPE-
Ha3HA4YEeHHBIX U1l KOMIUIEKTalul TypOo- U THIpOreHepaTopoB, 3HaueHus cBoimie 10000 A sBisitoTCs pexo-
MEH/yeMbIMU;

*¥* TOMyCKaIOTCS 110 COTIACOBAHUIO C TIOTPEOUTEIIEM;

*A%XX TOMBKO JJI1 BCTPOCHHBIX TPAHC(HOPMATOPOB TOKA.
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Tabmuna 7.21

[IpenenbHbIE 3HaYEHUS TOTPEITHOCTU TPaHC(HOPMATOPOB TOKA JIJISl Pa3IHY-
HBIX KJIACCOB TOYHOCTHU

[IpenenvHOE 3HaUEHUE TOTPEIII-
[TepBuunbIit HOCTH [Ipenenbl BTOpUYHOM Ha-
Kiacc
routoctu | T % HOMH- B CTOBOi Ipy3KkH, % HOMHHAIIb-
HaJILHOTO TOKOBOH, Y HO, Ipu cos(,=0,8
% 2
MUH 10™ paxg
5 +0,75 + 30 +0,9
0.2 10 +0,50 +20 +0,6 25-100
20 +0,25 +15 +0,45
100-120 +0,20 +10 +0,3
5 +1,5 +90 +2,7
0’5 10 + 1,0 + 60 + 1,8 25-100
20 +0,75 +45 +1,35
100-120 +0,5 + 30 +0,9
5 +3,0 + 180 +5,4
1,0 10 £20 | +120 | £36 25-100
20 +1,5 +90 +2,7
100-120 +1,0 + 60 +1,8
3 50-120 +3,0 50-100
5 50-120 +5,0 HC HOPMHUPYCTCA 50-100
10 50-120 +10 50-100
Tabmanma 7.22

Tpanchopmatopsl Toka (KabeabHbIE) BHYTPEHHEH YCTAHOBKH JUIS 3aIIUTHI OT
3aMbIKaHUs Ha 3eMJII0 B ceTsix 6—10 kB

! OJ1C nebananca BO BTO-
Q [enp mogmar- Bropuunas off BTODHTHOH IeTIH, He
2 )GE Hapyx- | pyqusanms 1ETb P 6p B
=3 HELL ojee, M
m
Tun % £ |/Amamerp S0 OT HECUMMET-
e K Ka0CI, | [y | Spoms OV o1 moamar- PMYHOCTH IIPH
g = MM B BA Z,Om | mpu 1 A, HUYHMBAHMS | HOMHHAIBHOM
=) BA
Harpyske
THIT-2 | 1-2 20
0,00625 17
THIT-4 | 3-4 50 45
110 10 150
THII-7 | 5-7 50
0,00344 14
THIT-12| 8-12 60 70
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Ta0muna 7.23

TpanchopmaTopsl Toka (IIMHABIC) BHYTPEHHEH YCTAHOBKH JIJIS 3AIIUTHI OT
3aMBIKaHUA HA 3eMJIIO B ceTax 6—10 kB

LU , : LA DJIC nebanasca BO BTOPOii
é ES S5 S< SRS BTOPUYHOMH IIENH, M
=5 z 2% ¢ S g2
Efs =95 > = o
55| 2EE | B2 | gis
Tun 2 %§< § =8 = S o E Eé OT MOA- | OT HECHMMET-
SEa = 5.2 5¢ e =g MarHuuy- | pud HEPBUYHBIX
SEQ & : o O Qax BaHUSA TOKOB
=5z | 28° | 3% | §iE
=8 2 = SEE
THII-1111 1750 24 20 60
THII-I112 3000 48 165 25 100 85
THII-III3 4500 72 30 100
THII-II3Y 7500 90 180 35 150
Tabmuma 7.24
TexHuyeckue naHHbIE TPaHCPHOPMATOPOB TOKA BHYTPEHHEN YCTAaHOBKHU
= Homunane-
o 2 £| & 2 |Has BTOpHY- §
g o3 g3 - .
= S £ O | Has HArpys %
o = E| 8 E w O S
5 = s Fr o Ka, s 9 &
= o s N & T E O
Tun = HomuHanpsblii | & % | = X & 28 &
=} . = 5| & E|8 o 3 2 8| Macca,
Tpancdop- 2 NECPBUYHBIN TOK, | o E = E = p= m R «r
Maropa = A 5ol ZalBE|S S8¢
= S = S5l e8|lx=x|2S & E
= i ;2 “ g = = g | T B E
= o ) 2.0 | & s g
OX | g | O & =t
& sE822° 5 | 2
m (SIS o & = E
o )
1 2 3 4 5 6 7 8 9
1/10P | 300;400; 600; | ~2r | 1nes
TIM-6 145/ 10p | 800; 1000; 1500 | 337 | 1297 10 1 15720 1 27
50 40 340 30 30
80 40 340 30 30
TOIK-6- 1 L1060, 150,200 | 4,6% | 26* | 30 | 30 | >° | 12
300; 400; 600 11* — — —
10; 20; 30; 50;
TBJIM-6 1; 10P 75; 100; 150; 58 2;2 15 15 4,5 4,5
200; 300; 400
10P; 30; 50; 75; 100; | 45 250
0,5/10P; 150 — —
TILJI-10 10/10P; 200 45 175 10 15 13 10-19
10/10P 300 35 165
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[Iponomxenue Tabnuiipl 7.24

1 2 3 4 5 6 7 8 9
10P;
TIIY-10 |0,5/10P;| 30;50;75;100 | 60 | 250 10 15 13 10-19
10P/10P
600; 800 32 81 19; 23
TIIOJI-10 |0,5/10P 1000 27 69 10 15 20 18
1500 18 45 25
50; 100; 150; 50 51* 10 15 15
200; 400 600; 50 | 128* 17
TJ-10 0,5/10P 800: 40* | 128* 17 47
1000 40* | 128*% | 20 30 [15;20;1
50; 100; 150 50 | 350
200 50 260
TJIM-10 0,5/10P 300; 400 18.4* | 100* 10 15 15 27
600; 800 23* | 100*
1000; 1500 26* | 100*
TOJI-10 0,5/10P 50 50 | 350 10 15 10 25
100; 150; 200 50 52%
300; 400 18,4* | 100*
TOJI-10 10/10P 600: 800 3% | 100* 10 15 10 25
1000; 1500 36* | 100*
10; 15; 30; 60; 250 12
0,5/10P 100 74,5% 17
TIUIK-10- 1 10p/10p | 150;200;300; | 47 |7a5+| 10 | 15| 59 | 47
400 74,5% 20
1/10P, 400 100%* 15 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
viop |Gy | 40 2030 13
TIIOJI-35 | 0,5/10P i 100* | 20 ’ 55
10P/10P 800; 1000 35 50 24
1500 50 26
5:10; 15; 20; 30;
40;50; 75; 100;
TJIJI-35 0,1 200; 300; 400; 4 10 15 — — 86
600; 800; 1000;
1500; 2000; 3000
0,5/10P/|  2000; 3000;
TIIJI-10 LOP/10P 4000: 5000 35 — 20 30 25 49
TJIII-10 0,5/10P 2000; 3000 42* | 81* | 20 30 — 26
15
TIHIB-15 0,2/10P 6000; 8000 20 - 30 30 504-93 50-93
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OxoHuanue Tadnunel 7.24

= Homunains-
* % E| = £ |Has BTOpHU- 3
= 22 > S | Hast Harpys- %
B == 8 E Ka = O 2
2 S| F s > < g S
= .| &g 3 g ZE =
Tun 3 Homunaneselil | & = s I
= . = S| EE|S o 5 &'8| Macca,
Tpancdop- S NEPBUMHBLH TOK, | 3 = = = . Z z : = <
— S
MaTopa z A Eé &é Eé >§: EEE
= g o ; o = S O X |IT B =
< L E|l B E| 88| E o g
= O N = | @ & =1
o S| _c| == O
2 25|/76lg |2 3
= %)
TIIIO-20 | 10P 400 19 | 200 | — |20 | 2| 23
. 8000; 10000; % 9
THI-20 0,2; 10P 12000 160 — 30 30 414-49 41-49
THI-24 0,2; 10P 20000 — — 100 | 100 135 105
THIB-24 |0,2; 10P | 24000; 30000 6 — | 100 | 100 | 5;6 11265’
0,5/10P/ 6000 30 6
TBI'-24 10P — — 30 —
10000; 12000;
10P/10P 15000 40 4
TB-10 0,5 6000 40 — 20 - 3 14
TBT-10 0.5 | 00O 1 ag | — a0 | - |[1%F ] 5067
TB-35 0,5; 1; 1200; 300; 600;|8- 10-40(10-40| 2-30 |15-35
10P 1500; 200% | —
2000;3000
TBT-35 0,5;1; | 200; 300; 600, 28 | 10-40 {1540 | 5-24 16-80
10P 1000;
TB-110 0,5;1; | 200;300; 600; |20- ~110-50[10-60 | 5-50 | 96-103
10P 1000;2000 125%*
TBT-110 1; 10P | 300; 600; 1 000; | 25 — 130-50|10-50 | 12-24 | 42-122
TBT-150 0,5; 1, | 600; 1 000;2000 | 25 _ | 10-60(10-40 22 1212-220
10P
TB-220 0,5; 1; 600; 1000; 63- | 10-50 {10-50 | 10-50 |143-157
10P 2000;3000 250*
TBT-220 0,5; 1; | 600; 1000; 2000; | 25 30- |30-60 | 24 | 145-155
10P 4000 o 100

* TepMuueckas ¥ JJIEKTPOJMHAMHUYECKasi CTOWKOCTh IIPUBE/IEHBI B KWIIOaMIIepax.
** TpanchopMaTOpbl TOKa, UCIIOJHEHUE KOTOPBIX 0003HaueHO JpoOHO (Hampumep, 1/10P) nmeror oaun
TpaHcdopmarop kiacca 1 u Bropoii kiacca 10P.
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Ta0muna 7.25

TexHudeckue naHHbIE TPAHCPOPMATOPOB TOKA HAPY>KHON YCTAHOBKHU

& ! ol
HomuHaneHas | € 2 L5 = é
] = & o
BTOpUYHAsd Ha- | = E S & 3 E
rpysxa, BA | T2 E| &8 ]
HoMuHanbHbIH 5= SR i a| S =
Tun tparchop- |Bapuanter ucmon- . o o « S| S8E| &5 |Maccs,
NCPBUYHBIN TOK,| X 3 Secs|EQ3 § E
maropa HEHUS A o S = = = E E 2SE 5 3 KT
o & o X ’ 2= =
S2| EE |22%|88 | £
QO = = (Sl Q © 5 ]
(T g S & 5= B O=
= = 5 acs A ©
2 & =g |58 5
15-600 200
TDO3IM35A 0,5/10P 800-1000 50 20 28 30 130 250
15-600 50 200
TD3M35b-1 0,5/10P 800-1000 30 30 20 35 130 350
1500-2000 35 70
500-1000 — — — 49 125%
TD3M35B-11 0,5/10P/10P 2000: 3000 30 50 13 57 145% 430
750/1500%%*;
TD3M110B-11 0,5/10P/10P 1000/2000 20 20 30 34 100 840
TD3M150A, B-I| 0,5/10P/10P/10P 600/1200 40 50 15 23 87 1060
T®3MISO0B-II | 0,5/10P/10P/10P |  1000/2000 | 30 50 30;25;2 416 | 113 | 1165
TG3M2205-111 | 0.5/10P/10P/10P | 300/600/1200 | 30 |50:5030 | 1570 | 302 | 83 | 2260
TDO3M220B-IV | 0,5/10P/10P/10P | 500/1000/2000 30 50;50;30 252%5; 39,2 50 2380

* TepMuueckas U NEKTPOANHAMHUYECKAsk CTOMKOCTh IPUBECHBI B KWIIOAMIIEPAX.
** EcaM HOMHHAJIBHBIA TIEPBUYHBIA TOK YKa3aH B BHJE JABYX WM TpeX LH(p depe3 Kocylo 4epTy (Hampu-
mep, 1000/2000), To 3TO 03HaUaeT, 4TO TpaHCc(HOPMATOP TOKA UMEET MepeKIroYaeMblii IepBUYHbIH TOK 1000

n 2000 A.

Tadmuna 7.26

Caenenus 0 3aMeHe TpaHc(hopMaTOpOB TOKA

Turmbl 3aMEeHIEMBIX TPAaHCPOPMATOPOB

3ameHa (TEXHUYCCKUE TAHHBIC
B Tabnuie 7.27)

TIUJI-10, TBK-10, TJIK-10, TJIM-10, TBJIM-10,
TIIIM-10, TOJI-10, TBJI-10

TI®-10, TIIOM-10, TIIO®D-10, TIIOD/I-10

TBJIM-6
TIIHIJI-10
TIIOJI-20
TO3M-35

TOJI

10-1

TIIOJI-10
TOJIK6
TJILI-10
TIII20
TOJI35
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Tabmuna 7.27

Tpancdopmaropsl Toka, kinacc TouHoctu 0,5

Knacc nanpsoxkenus, HomunansHbIi
Tun «B .
MEePBUYHBIN TOK, A

TOJI10 10 3001500
TOJI10-1 10 5+1500
TOJI35b-1 35 15+1000
TOJI35b-11 35 15+2000
TOJI3SB-III 35 500+3000
TITIOJI10 10 20+1500
TJII10 10 20005000
THIJT10 10 2000+5000
TOJIK 6, 10 50+600
TIJI 20,35 300+1500
THIJITT10 10 1000, 2000
THIJ120 20 6000+10000
TJIK10 10 30+1500

7.13. Toxoorpanu4uBaoUue peakToOpPbl

ToKOOTpaHMYMBAIOIINE PEAKTOPBI CIyKaT MJIA OrPaHUYEHUs TOKa
KOPOTKOTO 3aMbIKaHMsi M (WMJIM) CKOPOCTHM €ro HapacTaHus, a TaKxke
MO3BOJIAIOT TMOAACPKUBATh ONPEACICHHBIII YPOBEHb HANPSKEHUS MPH
MOBPEXKICHUU 32 PEAKTOPOM.

beronnsie BO3aylIHBIE peakTopbl mHpuMeHsoT Ha 6 u 10 kB,
BBIIIOJIHAIOT ¢ MeaHbIMU THIIAa Pb 1 anmtoMuaneBbeiMu 0OMoTKaMu TUIIOB PBA,
PBAM (¢ wmansimu mnotepsmu), PBAC (cmBoennsiii peaktop). Ha
HanpspkeHue 35 kB u Bblllle NIPUMEHSAIOT MacisIHbIE PEAaKTOPbL: TpeX(a3zHble
PTMT, ognodazusie PO/Ll u TOPM.

CIBOECHHBIE PEAKTOpPHl OTIWYAIOTCS OT OJWHAPHBIX OETOHHBIX
HaJMYueM BBIBOJA OT cepeluHbl 00MOTKH. CpeaHuil BBIBOJ pacCuMTaH Ha
JBOMHOMN TOK, 00€ BETBU M KpallHUE BBIBOJbI BBIMOJHSAIOTCS HAa OJMHAKOBBIC
HOMMHAJIbHBIE TOKM M HUHAYKTUBHOCTH Los. OObYHO mnoTpebOuTenen
MOAKJIFOYAIOT K KpallHUM BBIBOJIAM, HICTOUYHHK ITUTAHUS — K CPEAHEMY .

TexHuueckue AaHHbIE OAMHAPHBIX OETOHHBIX PEAKTOPOB JaHbI B
tabmuie 7.28, XapaKTepUCTUKU PEaKTOPOB APYTHUX THUIIOB B [5].
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Ta0muna 7.28
OnuHapHble OETOHHBIE PEAKTOPHI

BricoTa xom-

& s g S| ? o
=3 |2 Z > 5 S IUIEKTA [IPU yC- .
L5l |ES = o TaHOBKE, MM 2
HE|E 5 £ = S -
S5 | 28_|"7 |2 = o
o Bl g < = g % F g S
Tum 28|z |%8&|5 | & | 2] 2| T
5|5 -l e 5 E|g = 2| § s < 31
ESERECE8|EL 22| 2| 5| E 2
= =E==dl <l z .- =] ) 5
Z ol E Mﬁ O 2xpx 4 B 2 B E ) =
= O | = > = = < | © S g (oW E‘ ~
$3|825555E8 55| 8|° ¢
T E|CSHES > 5| T3 =
PB, PBY, PBI'-10-400-0,35 0,35 | 1,6 400 25 | 1430 |2870(1930| 945 &80
PB, PBY, PBI'-10-400-0,45 045119 400 25 | 1440 |3450(12315| 1135 | 880
PB, PBY, PBI'-10-630-0,25 0,25 | 2,5 630 40 | 1350 |3345(2215| 1040 | 930
PB, PbY-10-630-0,40 04 | 3,2 630 32 | 1410 (3435|2260 — | 1160
PBI'-10-630-0,40 04 | 3,2 630 33 | 1410 | — | — | 1040 | 1020
PBb, 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 | 3,5 | 1000 | 63 | 1370 |3660|2395| 1040 | 1120
PB, PBY-10-1000-0,22 0,22 | 44 | 1000 | 49 | 1490 [3765|2495| - 1340
Pb, P5Y-10-1000-0,22; 022 |44 | 1000 | 55 1490 | — | — | 1135|1190

PBI'-10-1000-0,22
Pb, PBY, PBI'-10-1000-0,28 | 0,28 | 5,2 | 1000 | 45 | 1530 |4050(|2685| 1230 | 1490
Pb, PBY, PBI'-10-1000-0,35 | 0,35 | 5,9 | 1000 | 37 | 1590 |3675]|2450| 1135 | 1660
Pb, PbY, PBI'-10-1000-0,45 | 0,45 | 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 0,14 | 6,1 | 1600 | 66 | 1510 |4335|2875| — | 1770
PBI'-10-1600-0,14 0,14 | 6,1 | 1600 | 79 | 1510 | — | — | 1325 | 1610
Pb, PbY-10-1600-0,2 0,20 | 7,5 | 1600 | 52 | 1665 [4050|2885| — | 2040
PbI'-10-1600-0,2 0,20 | 7,5 | 1600 | 60 | 1665 | — | — | 1230 | 1830

Pb, PBY, PBI'-10-1600-0,25 | 0,25 | 8,5 | 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

PB/I, PB/1Y-10-2500-0,14 0,14 |11,0| 2150 | 66 | 1955 |4185|2775| — | 2380
PBI'-10-2500-0,14 0,14 |11,0| 2500 | 79 | 1955 | — | — | 1230 | 2070
PB/I, 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
PBJI-10-2500-0,25 0,25 |16,1| 2150 | 49 | 2145 | — | — | 1180 | 2740
PB/I'-10-2500-0,35 0,35 {20,5| 2000 | 37 | 2220 | — | — | 1230 | 3040
PB/I"-10-4000-0,105* 0,105|18,5| 3750 | 97 | 2082 | — | — | 1170 | 2160
PB/1I"-10-4000-0,18* 0,18 [27,7] 3200 | 65 | 2140 | — | — | 1370 | 2890

* C CeKLIMOHHOMN cXeMOM 0OMOTKH.

Ipumeuanue: B tune peaktopa: P — peaktop; b — 6eTonHbIi; [| — mpuHYyAUTENBHOE OXJIAXKICHUE C Ty Th-
em (oTcytcTBHe OYKBBI J[ O3HAUaeT €CTECTBEHHOE OXJIaXIeHue); Y — CcTyneHvarast ycranoBka ¢as; I' — ro-
pH30HTaNbHAsT YCTaHOBKA (pa3 (orcyTcTBhe OykBbl Y Wi [T 03HAYaeT BEPTUKAIBHYIO YCTAHOBKY (ha3); mep-
BOE UHCJIO — HOMHHAIBHOE HAIpsUKEHne, KB; BTOpoe 4rciio — HOMHHAIBHBIN TOK, A; TPEThE YHCIIO — HOMH-
HaJbHOE HHIYKTHBHOE CONPOTHBIIEHHE, OM.
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8. BBIGOP ITPOBOJHUKOB U AIIITAPATOB CUCTEM
IJIEKTPOCHABKEHUA

8.1. O0mue cBenenus

THUIIOBOM y4YacTOK dJIEKTPUYECKON CETH MPOMBINUIEHHOTO IPEATPHUATHS
Hanpspkenuem 10/0,4 kB coctout u3 kabenpHOM muHuK HanpsbkenueM 10 kB,
MOHIKaroero Tpancpopmaropa HanpsbkenueMm 10/0,4 kB, mmuonpoBoaa
(wnu kabenbHOM MHUM) HanpspkeHueM 0,38 kB, HU3KO- ¥ BBICOKOBOJIBTHOTO
o0opynoBanusi. Cxema 3JEKTPOCHAOXKEHUS TaKOTO y4yacTKa M €ro cxema
3aMelnieHrs n300pakeHbl Ha puc. 8.1.

10 xB

T
KJI 10 kB 0,38 kB ]_HI/IHOHPOBOI[
3J'ICKTpOHpI/I€MHI/IKI/I
Uyon=10 xB %
RK +jXK y RT +jXT Rm +jXI_LI UHOM: 0738 kB
0) | l | | >
PH.HOM +le'LHOM

APCT +jAQCT

Puc. 8.1. Cxema snmekTpocHabxeHus (a) U cxema 3aMmerieHus (0)

Y4acTKa 3JIEKTPUUYECKON CETH
U0, — HOMMHAQJIBHOE HAMPSDKEHUE YYaCTKa CeTH; Py oy » Onnon — 3HAUCHUS PACUETHOM aK-
TUBHOW W PEAKTHMBHOM HArpy3KH IIEXOBOH TpaHCHOPMATOPHOU IMOACTAHIIUU TIPH HOMH-
HaJIbHOM HanpstkeHuu U, Ha 32)KMMax OPUEMHHMKOB JJIEKTPOdHEpruu; R, R, R, X
X Xu — aKTUBHBIC U PEAKTUBHBIC COMPOTHUBIICHUS Kabens, TpaHcopmaropa U 3KBHBA-
JICHTHOE COIPOTHUBJICHHUE IIMHONPOBOAA; K, — HOMUHAIBHBIA KO3 PUIMeHT Tpanchop-
Matuu; AP, AQ., — OTEPU XOJIOCTOTO X0Ja AKTUBHOM M PEAKTUBHOM MOIIHOCTH B CTa-
71 TpaHcdopmaTopa.

[lapameTpsl cxeMbl 3amMeleHusi, u300paxkeHHOM Ha puc. 8.1 O,
ONPENENAIOTCA  Harpy3kou  Ppucy 11+ jOpacur;, 1O  BENHYMHE KOTOPOM
MIPOBOAUTCS BBIOOD HOMUHAJILHOM MOIITHOCTH MTOHUKAIOIIIETO
TpaHc@opMaTopa S,,ump NPU 3aJaHHOM KOd(QQPHULIHEHTE 3arpy3ku [, H
COOTBETCTBYIOIIMI BBIOOp cedyeHus Kabels M MapKd [IMHOMPOBOJA.
[Ipenensl M3MEHEHUS OCHOBHBIX MApaMETPOB DBJIEMEHTOB AJIEKTPUUYECKOU
CETH MNPOMBIIUIEHHBIX MPEANPUATUN OT HOMHHAJIBHOM MOUIHOCTH
MOHIDKAIOIIETO 1I€XOBOTO TpaHc(hopmaTopa mpeacTaBieHbl B Tabnuie 8.1.
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[Ipu o1eHOYHBIX pacdeTax MapaMeTpbl YKa3aHHBIX JIEMEHTOB MOTYT OBIThH
ONpPEAENIEHbl MO Syoymp 1O COOTHOHIEHWSAM TaOmuubl 8.2. ToyHble HX
3HAYCHHUS, a TaKXKe CBEJACHUS 00 3JIEKTpOOOOPYJAOBaHWHU, NPHUBEIACHHI B

pazaenax 2-7.

Tabmuua &.1
XapakTepruCTUKH JIEMEHTOB AJICKTPHUECKONW CETH TTPOMBITTUICHHBIX

NpeAnpUATU (COMPOTUBIICHUS TPUBEACHBI K HanpsikeHuto 10 kB)

[Tapametp HomunasnbHas MOIHOCTB TpaHchopMaTopa, Sou mp, KBA
160 250 400 630 1000 1600 2500
Rr, Om 11,4 6,5 34 2,36 1,22 0,7 0,4
X7, OM 25,7 16,8 10,7 9,33 5,36 3,36 2,16
AP,;, kBT 2,65 3,7 5,5 8,5 12,02 18 25
AP, KBT 0,73 0,945 1,2 1,56 2,45 3,3 4,6
AQcn, KBAp | 3,84 5,75 8.4 12,6 14 20,8 25
F, MM 35 35 35 35 50 70 120
Foe, OM/KM 0,92 0,92 0,92 0,92 0,64 0,46 0,26
X0k, OM/KM 0,088 | 0,088 | 0,088 | 0,088 | 0,082 0,079 0,076
llnnonposox | [IIPA-73 | ILIPA-73 | LIIPA-74 |ILIMA-73|ILIMA-73 | [LIMA-68H| [LIMA-68H
Fou, OM/KM 125 81,25 | 53,13 37,5 19,38 16,88 8,13
Xou, OM /KM | 93 75 62,5 46,9 4375 | 26,88 14,38 12,5
Tabaua 8.2

VYpaBHeHU alPOKCUMAIIMK 3aBUCUMOCTEN TapaMeTPOB AJIIEMEHTOB
AIIEKTPUUECKON CETU CUCTEMBI SJIEKTPOCHAOKEHUSI TIPU U3MEHEHUH Sy mp

ot 160 1o 2500 kBA

[TapameTtp TouHOE BeIpaKEHUE
Fox, OM/KM 304-S (Sf}ip
Xor, OM/kM 0,1209- ;%%
Fou, OM/KM 16552-S,
Xou, OM /KM 4112-8,0"
Ry, Om 5109-S;1
Xz, OM 2270- S,
AP, kBT 0,0096-S mp T 1,78
APy, kBT 0,0017-S,,,, +0,56
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8.2. Bbi0op 3i1ekTpooOopynoBanus Hanpsikenuem a0 1000 B
8.2.1. 3amuTa 3J1IeKTPONPUEMHHUKOB IUIABKUMU NPeI0XPAHUTEIAMHA

[InaBkue mpenoxpanutenu HampsbkenueM g0 1000 B BwiGuparor mo
HOMMHAJIbHOMY HaNpsKeHUIO  U,oy ppes, HOMHHAIBHOMY TOKY IUIABKOU
BCTaBKH 1,y cn 1 HOMUHAJIIBHOMY TOKY NPEAOXPAHUTEIA 1105 npeo-

[Ipu BbIOOpE MO HOMHUHAIBLHOMY HAIMPSKEHUIO JOKHO BBIMOIHATHCS
COOTHOILICHHE:

UHOMn ed > UHOM cm (81)
p y

[InaBkue mpenoxpaHUTEIU JOJLKHBI 3alUIIATh dekTponpueMHuk (O11)
oT TokoB K3 u He oTk/I04aTh 1enb Mpu uX BKItoueHuu (mmycke). [Tpu 3amure
OIMHOYHBIX DJIEKTPOJBUTATENIEH MPEIOXPAHUTENISIMA C MAajoil TEIIOBOU
WHEpIMEN 3T TpeOOBAHUS BBITIOJHSIOTCS MPU COONIOACHUM CIEAYIOIIUX
YCIIOBHI:

]HOM ecm > IHOM 06 5 (82)
I
HOM 6cm 2 ny;.()g (8 -3)

T1€ Luowm.oss Lnyexos — HOMUHAIBHBIA M IIyCKOBOM TOK DJIEKTPOJBUTATENS, O —
KOO(PPUIIMEHT  KpPaTKOBPEMEHHON  TEIUIOBOW  MEpPerpy3kd  BCTaBKH,
YUYUTHIBAIOIINI YCIIOBUS MTyCKa JIBUTATEIS.

Jliis nerkoro mycka (HeyacThle IMyCKU U (MJIKM) BpeMs pa3roHa He Ooliee
10 cex) o =2,5, Opu THKEIOM — 4YacThle W (WIM) JJIUTEIbHBIC MYCKH —
a=1,6~+2,0.

[Ipn 3amure NWMHUK, NOUTAKOLIEN TPyNHy -3IEKTPOABUTATEIEH WIH
CMEIIaHHYI0 Harpy3Ky, BBIOOpP TUTABKOM BCTaBKH MPEIOXPAHUTENS
BBITIOJTHSIETCS 10 COOTHOIIICHUSIM

]HO.M.GCWI Z Ipacw 9 (8'4)
1
> e 8.5
HOM ecm 2,5 ( )

1€ Lpacy » Ly — PACYETHBIN M MMUKOBBIN TOK 3alUIIAEMON JINHUU.

HomuHanpHBIM TOK MJIaBKOM BCTAaBKU i 3alllUThl OTBETBIICHUS,
uaymero k Ol 6e3 MmycKkoBOro Toka, BeIOMpaeTcs MO €ro HOMUHAIBHOMY
TOKY U3 COOTHOIICHUS:

Liors sem = Lo 011 (8.6)
a JUIs 3aIUThI OTBETBJICHUS K CBAPOYHOMY alapary — U3 COOTHOLIECHMUS:
Ligwaem = 1,2:1ey' N TIB, (8.6)
riae /., — HOMUHAJIbHBIA TOK CBAPOYHOI0 TpaHc(hopMaTopa, IPUHUMAEMBIH 110
KaTajory i1 IIOBTOPHO-KPAaTKOBPEMEHHOro  pexuma;, [[IB  —
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MPOJIOJKUTEIBHOCTD BKJIFOUEHHUS, OTH.E€., UJIA MOYKET IPUHUMATHCS PABHBIM
JIOITYCTUMOMY TOKY ITPOBOJHHUKA, ITUTAIOIIETO 3TOT armapar.

[InaBkre BCTaBKM JUIS  3alUTBI  TpeX(as3HbIX KOHJAECHCATOPHBIX
YCTaHOBOK BBIOMPAIOTCS M3 COOTHOIIICHHMS:

n Q QHOM BK
Lo > o> :
e J3.u,, N3-U

< 1,6 n QK < 196 QHOM BK

It < < )
HOM 6cm \/g U won \/§ : UHOM

(8.8)

(8.9)

rae O, — HOMHUHAJIbHAsg MOIIHOCTh OJHOTO KOHJEHCATOpa; n — UX oOliee
KOJIM4ecTBO B Oarapee (Bo Bcex (aszax); U,,, — HOMUHAIBLHOE HaIPSKEHUE
CETH.

[InaBkue BCTaBKU € OOJIBIION TEIUIOBOW HMHEpIMEN BBIOMPAIOTCS I10
ycaoButo (8.2) uiu (8.4).

BriOpanHpie 1O TpHUBEACHHBIM COOTHOIICHHSIM HOMHUHAIBHBIE TOKHU
MJIABKUX BCTABOK MPEIOXPAHUTENEH TOJKHBI COOTBETCTBOBATH:
® KpAaTHOCTSIM JOMYCTUMBIX JUIMTEIbHBIX TOKOB (Ta0. 8.7);
e KpaTHOCTSIM TOKOB onHO(azHoro K3 B cetsix 0,4 kB ¢ riryxo3a3zeMieHHOM

HelTpaibio (Tabdm. 6.18).

[Ipu BBIOOpE MpemoXpaHUTENS MO €ro HOMHUHAJIBHOMY TOKY JOJDKHO

BBITIOJIHATHCS YCIIOBUE:

]HOJVI npe() Z [HOJW ecm - (8' 10)

Ecnu B ceTn yCTaHOBJIEHO HECKOJIBKO MMOCIEI0BATEIBHO BKIFOUEHHBIX
npegoxpanureneid, To npu K3 B kakoil 1uO0 TOuke ceTu cpabdaThiBaTh
JOJDKEH OMMbKaMIMi K TOYKe KOpPOTKOro 3amblkaHus. Ilpu 3ammre cereit
npenoxpanutensmu HITH u [TH2 cenekTUBHOCTH NEUCTBUA 3allUThl OyAeT
BBITIOJIHATHCS, €CIM MEXIYy HOMHMHAJIbHBIM TOKOM IUIABKOM BCTaBKH,
3alMIIAONIEN TOJIOBHOW Y4aCTOK CETH /., I HOMUHAJIbHBIM TOKOM IIJIABKOM
BCTaBKM Ha OTBETBJICHHM K morpeourtento I, (puc. 8.2) BbIAEPKUBAIOTCS
OIIPEIECIIEHHBIE COOTHOLIICHUS.

Puc. 8.2. Cxema 3alMThI CETH MPEAOXPAHUTEIAMU
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[Ipu Toxax neperpy3ku 180 ... 250% 1. > 1, xotrs Obl Ha OAHY CTYIICHb
CTaHJAPTHOM IIKaJbl HOMUHAJIbHBIX TOKOB IJIaBKUX BCTABOK.

IIpu K3 cenexkTuBHOCTh 3amuThl mNpenoxpanutensmu tuma HITH
o0OecrieuynBaeTCs, €CIu BBIJEPKUBAIOTCS COOTHOIIEHUS, MPHUBEJICHHBIE B

tadiune 8.3.
Tabmura 8.3

CooTHoIIIEHUs MEXKy TOKaMH, 00ECTICUNBAIONNE CEIICKTUBHOCTD 3aIUTHI
npenoxpanuressima HITH

1.,/ 1, He menee 50 100 200
L /1, 2,0 2,5 3,3

Ilpumeuanue: I, — Tok K3 B Hauasne 3a1uiaeMoro yqactka ceTu.

CooTHoIIeHUSsT MEXy HOMUHAJIBHBIMU TOKaMH TUIABKUX BCTABOK I U 1,
s mpepoxpanuteneid  tuma  [IH2, olOecrnieunBaromyie  HaJICKHYIO

CEJIEKTUBHOCTD, JaHbI B Tabiuie 8.4.
TaoOnuna 8.4

HomunaneHbIE TOKM MOCIEN0BATEIBHO BKIFOUEHHBIX MTPEIOXPAHUTEIICH
ITH2, o6ecnieunBaronux HaJASKHYIO CEIEKTUBHOCTD 3aIUTHI

HomunanbHbIN TOK HomuHanbHEIH TOK OONBIICH IIJIaBKOH BCTaBKH 1., A,
MEHBIIIEeH TIaBKOM IIPY OTHOIICHUH I,5/1,
BCTaBKH [,, A 10 20 50 100 u 6onee

30 40 50 80 120
40 50 60 100 120
50 60 80 120 120
60 80 100 120 120
80 100 120 120 150
100 120 120 150 150
120 150 150 250 250
150 200 200 250 250
200 250 250 300 300
250 300 300 400 bonee 600
300 400 400 bonee 600 -
400 500 bonee 600 — —

Hpumeanue: Im — TOK KOPOTKOI'O 3aMbIKaHUs B Ha4YaJIC 3alIUIIIACMOT'0 Y4aCTKa CCTH.

[Ipenoxpanutenu XapakTepU3YIOTCS TakkKe MpPEleIbHbBIM  TOKOM
OTKJIIOUEHHMS] TPU JAaHHOM HanpspkeHud. Ilog 3TUM TOKOM NOHUMAaETCs
HanOoJbIIIee EHCTBYIONIEE 3HAYCHUE MEPUOINUECKON COCTaBIAIONICH TOKa
K3 B mo6oit ¢daze B mepBwlid mepuoj MpoTrekaHus Toka. HawmOombinas
OTKJIIOUarmasi crnocoOHocTh mnpenoxpanurenein [TH2 npu HampsixeHun
380 B mpuBeaceHa B Tabaure 8.5.
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Tabmumna 8.5

Hawnbomnpimnas oTkiIovaromnias crmocooOHoCcTh mpeaoxpanurenei [TH2

Tun npenoxpaHuTens Tox HanOOJIBIIIEH OTKIIOYAIOLIEH CITOCOOHOCTH, KA
ITH2-100 100
TTH2-250 100
I[TH2-400 40
TTH2-600 25

ITpenoxpanutrenun HITH2-60 ¢ HomuHanbHbIM TOKOM 10 100 A umeroT
HANOOJIBIINN OTKITFOYAIOIINH TOK 10 60 KA.

8.2.2. 3amuTa JIeKTPUYECKHUX CeTell 1 YJIEKTPONPUEMHUKOB
AaBTOMATHYEeCKHUMHM BBIKJIIYATEIIMHA

BeiObop aBTOMaTOB IS 3alUTBI  CETEM U DJIEKTPONPHUEMHHUKOB
MPOU3BOJIUTCS [0 paccMaTpUBA€MbIM HUXKE YCIOBHUSIM HAa OCHOBaHHUHU
TEXHUYECKUX XapPaKTEPUCTUK, TPUBEAECHHBIX B pazaene 4.3.2:
1. Tlpu BBIOOpPEe aBTOMaTa IO HOMHHAJIHLHOMY HAMPSHKCHUIO JIOJDKHO
BEIIOTHATECH COOTHOIIEHUE: Ul uem = Usons yem-
2. HoMuHanbHBIA TOK aBTOMAaTa M €ro paclenuTeiass He JOJDKEH ObITh
MEHBIIE PACYETHOTO TOKA 3AINUINAEMOM JIMHUN 1,4, WJIM HOMUHAIILHOTO TOKa
ANEKTPONPUEMHHUKA [, 5. 1IpM 3TOM HOMHMHANBHBIE TOKH pPaCLEIUTENICH
JOJIKHBI OBITh MUHUMAJIBLHO BO3MOXKHBIMHU.
3. s Toro, utoOb! DI1 miK y4acTok ceTH He OTKIIOYAIIUCh MPH IyCKe WU
KPAaTKOBPEMEHHOU neperpy3ke (Lyyex, lux), allapar 3allUThl JOJKEH OBITH
BBHIOpAaH C YYETOM KpaTKOBPEMEHHBIX IEpPErpy30K B HOPMAJIbHOM WIU
nociieaBapuitHoM pexkume. Kpurepuu BeiOOpa 11 aBTOMATOB Pa3IUYHBIX
TUIIOB TIPUBEICHBI B Tabauiie 8.6. Anmapatsl 3amuThl s D11, He Meronux
MTyCKOBBIX TOKOB, BIOUPAIOTCS 0€3 yueTa KpaTKOBPEMEHHBIX NIEPETPY30K.
4. VYcTaBKHA TOCIIEIOBATENIBHO BKJIKOYEHHBIX alapaToB 3alIUThl JIOJKHBI
OBbITh MPOBEPEHbl Ha CEJIIEKTUBHOCTH JIEUCTBUSA, YTOOBI MPHU KaXKIOM
HapyIIEHUH HOPMAJIBHOTO PEXKHUMa OTKIIOYAJICS TOJBKO TMOBPEKICHHBIN
y4acTOK, HO HE€ cpabaThlBajM 3allUTHBIC amnmapaTbl B BBICIIUX 3BECHBSX.
[IpoBepKy CENEeKTUBHOCTU JEWUCTBUSI 3alIUTHhl MPOU3BOJAST IO THUIIOBBIM
BPEMsI-TOKOBBIM XapaKTepPUCTHUKAM MPUMEHEHHBIX amnmapaToB (CM. paszfien
4.3.2) c yuetoM pazbpoca xapakrepuctuk (15-25% oT cpeHero 3HaueHus ) u
Mo paccuuTaHHbiM TokamM K3 B 3ammimaemMoil ceTu MOCTPOCHUEM KapThI
CEJIEKTUBHOCTH JEHCTBUS 3AILUTHI.
5. TlpoBepka Toka cpabOaTbIBaHMUS paCUEHUTENs] HAa OTKJIIOYEHHUE TOKa
onHogazHoro K3 B ceTsix ¢ riyxo3a3eMIICHHOW HEUTpabio BBITIOIHSAETCA B
COOTBETCTBHUH C KPUTEPUSIMHU, YKa3aHHBIMH B TabmuIe 6.18.
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Ta0mumna 8.6

PacuerHbie BeIpakeHHs I BRIOOpA amnmapaToB 3alllUThl B CUIOBBIX U
OCBETUTEJbHBIX ceTAX [11]

Pacuetnbie popmysl
Anmapart CumnoBble ceTH OcCBeTUTEIIBHEIC CETU
Jlam1ibl Haka-
3aIInTbI JIvnuu K oau- | JIMHUM K TPyIIHaM [ Jlammsr JIPJI,
HOYHBIM D11 oIl JAPU
JIFOMUH.
TeruoBoy pacuenu-
TEIIb aBTOMATHICCKOT'O 7 >
BBIKJIFOUATEIS C HEpe- cpad.menn.up
TyJINpyeMOi oOpaTHO- *,
YIHpY o P 1715 ]HOM o171
3aBHCHUMOU OT TO\E(a I 2 [ > ]CPaﬁ,memJtp(Pee) -
XapaKTCPUCTUKOU cpab.mena.up( pee) cpab.menn.up(pez) — 13.7
7 _ 59" pacy
TemnoBoii pacuenu L1*.1 pac 1 e
TEJIb aBTOMAaTHYECKO-
IO BBIKITIOYATEIIS C cpad.menx.pez —
perynupyemoii oopar- 1,25%1, ..
o HOM
HO3aBHCHMOI OT TOKa
XapaKTEPUCTUKOMN
KomOuHnpOoBaHHbII
P cpab.komb.pez = 1 cpab.xomb . pez 2 i I
pacueImTelIb aBTOMA- cpab.komb.pec — cpab.komb.pec —
* *
THYECKOI'0O BBIKJIFOYA- 1,25 v nom IIT 191 v pacu ] 1.3-7
193 2
TeJIS C PETYUPYEMOit pact pact
oOpaTHo3aBUCcUMON OT | [ > 1 >
o yem.om yem.om
TOKa XapaKTEPUCTUKOM _ _
1’2 ’ Inycx 1’25 ) InuK
KomOuaMpoBaHHBIN > I > b > | ] >
cpab .komb.Hp — cpab.komb.up — cpab .komb.up — cpab.komb.up
pacuenuTenas aBToMa-
% *
Tuaeckoro Beicmoua- | LIS™-1, 5, 1 LI*1 1. 1,3-1,,.
TEeJI C HEPETyaupye-
MOl 00paTHO3aBUCH- )i > I
MOIi OT TOKa Xapakre- yem.an = yem:om — —
PUCTHKOM 1,21, L5-1,.

* [IpM yCTaHOBKE aBTOMAaTHYECKHUX BBIKIIIOYaTeNel B mKkady ¥ Ajst JIuHUA K cuiioBbiM OI1, He nmeronux B
CBOEM COCTaBE AJICKTPOBUraTesicH, noppimaroriue ko3¢ duipents: 1,25; 1,15 u 1,1 He BBOAATCS.

Ipumeuanus: 1. BeipaxxeHUs JaHBI U1 aBTOMATHYCCKIX BBIKIFOYATEIICH ¢ KPATHOCTBIO TOKA OTCEYKH HE
menee 10.
2. IlpuHATHI cnenyrouye 0003HAYCHUS:  Lopag mennups Lepac.menspess Lepacxont.nps Lepa.xons pee — HOMUHATIBHBIA TOK
HEPEryJIMPYEMOTo M PEryJIHpyeMOro TEMIOBOIO MM KOMOMHMPOBAHHOIO PACLENUTENS aBTOMATA; Lopqs oy —
TOK YCTaBKH (CpadaThIBaHUs) SJICKTPOMATHUTHOTO PACIICTIMTEINSI MTHOBEHHOTO ACHCTBHSL.
3. Jlns perynmmpyeMbIX pacuenuTenel NOx Iepusmens pe. CIEMYET MIPUHAMATE HE HOMUHANBHBIM TOK PACIIEIN-
Tend, a ero ycraBky. Hampumep, mis aBromata AE-2046M ¢ HOMHHAJIBHBIM TOKOM pacuenuTens 63 A u
npefenaMi  peryJIupOBaHUS 0,9+1,15,  snHadenMe  Iuomenspec ~ MOKHO  HPHHATH  PaBHBIM
Lepas menspe: = 0,9-63 = 56,7 A.
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6. IlpenenpHblid TOK, OTKIIOYAEMbIM BBIKJIIOYATENIEM [, JOJKEH
MIPEBBIIATH TOK TPeX(a3HOTO KOPOTKOTO 3aMBIKaHUS:

3)
I, >17. (8.11)
7. JluHamuyeckas CTOMKOCTh TokaMm TpexdazHoro K3 oOecneunBaercs npu
BBINOJIHEHUN COOTHOILICHUS:
. .3)
Loun >ly¢) 2 (812)

.(3)

IA€ gy — TOK DJICKTPOAMHAMUYECKON CTOMKOCTH, Io—

YIApHBIA TOK

Tpex(}a3HOro KOPOTKOIO 3aMbIKAHUSI.
8.2.3. Bb10op MarHMTHBIX MyCKaTeJIeil

MarnuTHble = MycKaTelud  BBIOMPAIOT 1O  HOMUHAJIBHOMY  TOKY
YIOPABISEMBbIX HMH 3JIEKTPONPUEMHUKOB, a TEIUIOBBIE 3JIEMEHTHI pele,
BCTpPAMBAaEMbI€ B ITyCKaTEIM JJISl 3aLIUThI OT NEPETPY3KHU, — [0 BBIPAKEHUAM
Tabmmupl 8.6 Kak Uil TEIUIOBBIX — pacUENUTeNedl  aBTOMAaTHYECKHX
BbIKITIOUaresneil. Kpome 31oro, BBIOOp MarHUTHBIX IMyCKaTeaeil MPOU3BOAUTCA:
— IO HAIIPSKEHUIO YCTAaHOBKHU:

Uycm < UHOM nyck ; (813)

— 110 KaTEeropuu NPUMEHEHHS.
8.2.4. Bb10op pyOMJIbHMKOB

Bob160p pyOMIBHUKOB MPOU3BOIUTCS:
— TI0 HAIIPSIKEHUIO YCTAaHOBKHU:

Uycm < UHo,wpy6 ; (814)

— II0 TOKY Harpy3KH:
]HOMpy6 = Ipacq; (815)

— 10 KOHCTPYKTUBHOMY HUCITOJIHEHHIO;
— M0 3JIEKTPOJAUHAMUYECKON CTOMKOCTH:

NES (8.16)

ly() = Loun »

— 10 TEPMUYECKON CTOMKOCTH:
B, <I: -t . (8.17)

mepm " mepm

HoMuHaIBHBINA TOK 1,0y py6, IPEACIBHBIA CKBO3HOHN (MJIM JTUHAMUYECKHI) TOK
louis,, TOK M BpPEMSA TEPMHYECKOH CTOMKOCTH [lyepys Imepn TPUBOIATCA B
KaTajorax © copaBoyHHMKax. OmnpeneneHue pacdyeTHOro0  HUMITYJIbCa
KBaJIpATUYHOTO TOKAa KOPOTKOTO 3aMbIKaHUs B, paccMaTpuBaeTCs MpH
pacuere TOKOB KOPOTKOTO 3aMbIKAHUA.
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8.2.5. Bb10op ceueHuii NpoBOAOB M KadeJieil 10 YCJOBUSIM HaArpeBa u
3aIMThI

Ceuenue npoBoAoB U kabeneit HampsbkeHuem 1o 1000 B mo ycioBuro
HarpeBa ONpeAesItOT B 3aBUCUMOCTH OT PacU€THOTO 3HAYEHHUS JOMYCTUMOM
JUIMTEIBHON  HArpy3kd TpU  HOPMAJbHBIX  YCIOBHSIX  MPOKIIAJIKH,
OMpeIeJICHHON KaK 00JbIasi BEIMYKMHA U3 JBYX COOTHOIIECHUN:
® 10 YCJIOBUIO HArpeBa JJIUTEIbHBIM PACUETHBIM TOKOM:

Lyon = 1y, (8.18)
rae 1y, — JOIMYCTUMBIN TOK KaOessi WM MPOBOJIa B HOPMAJIBLHOM PEXUME,
€ro 3HAYCHHMs IS Pa3IMYHbIX THUIIOB MPOBOJHUKOB IMPUBEACHBI B pa3enax
3.2 u 3.3; 1), — IIUTEIbHBIN pPACUETHBIA TOK JIMHUM: JJI1 OTBETBICHUS K
oIMHOYHOMY D11 — 3TO HOMUHAIBHBIN TOK JIEKTPONPUEMHUKA, a JIs JINHUH,
MUTAIOUIEH TPYIITY IEKTPOIPUEMHUKOB, — PACUETHBIN TOK JIMHUH.
® [0 YCJIOBUIO COOTBETCTBUS BBIOpDAHHOMY armapary MaKCUMallbHOU

TOKOBOM 3alUTHI:

]Oon > k3au4'13au49 (819)
rne I, — TOK YCTaBKM cpa0aTblBaHMs 3aIlUTHOTO ammnapara; kg,
KPaTHOCTh JJIUTENIbHO JOMYCTUMOTO TOKa [JIsi MPOBOAA WJIM Kadens Io
OTHOUIIEHUIO K TOKY cpabaThbIBaHUS 3aIIUTHOTO aIapara.

3HadyeHus ki U 14, ONPENENOT U3 TaOmuLpbl 8.7 B 3aBUCHMOCTU OT
XapakTepa CeTd, THUNa W30JSIUM TMPOBOAOB U Kabened, ycloBuM
OKPY’KaIOIIEH CPEbI.

Cetu pa3fensitorcsi Ha ABE TPYIIIbL:
® CeTH, KOTOphIE JOJDKHBI OBITH 3aIUINEHBI OT TEPETPy3KH H TOKOB

KOPOTKOT'O 3aMbIKAHUS;
® CETH, 3alIUIIAEMBIE TOJIBKO OT TOKOB KOPOTKOTO 3aMbIKAHMS.
Cornacno ITY D3, 3amuTte oT neperpy3ku u TokoB K3 noayexar:
® CETM BHYTPU T[IOMEUICHUM, BBIIIOJIHEHHBIE OTKPBITO MPOJIOKEHHBIMH,
HE3alUIICHHBIMU U30JINPOBAHHBIMU IIPOBOJAHUKAMU C TOPIOYEI H30JISLIUEN;
® CCTH BHYTPH MTOMEIICHUM, BHITIOJIHEHHBIC 3alIUIIEHHBIMA IPOBOIHUKAMH,
MPOJIOKEHHBIMU B TPYOax, B HECTOPAEMBIX CTPOUTEIIbHBIX KOHCTPYKIUAX
U T.I., B CIICAYIONIUX CIyYasx:
® OCBETUTEJIBbHBIE CETH B KWJIBIX M OOIIECTBEHHBIX 3JaHUSIX, a TAKXKE B
M0KapOOIAaCHBIX TPOU3BOJICTBEHHBIX IOMEIICHUSX;
® CHWIOBBIE CETH, KOrJa MO YCJIOBUSIM TEXHOJOTHYECKOro Mpolecca
MOKET BOBHUKHYTb JITUTEIbHAS IEPErPy3Ka;
® CETH BCEX BHUJOB BO B3PBHIBOOMACHBIX IMOMEIIECHUSIX HE3aBUCUMO OT
YCIIOBUH TEXHOJOTMYECKOT0 MPOoLECCa.
Bce ocranibHbIe CeTH 3alIUMINAIOT OT TOKOB KOPOTKOTO 3aMbIKAHHUSI.
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Tabmuna 8.7

MuHuMalIbHBIE KPATHOCTHU JOITYCTUMBIX TOKOBBIX Harpy30K Ha MPOBOJIA U
Ka0eJu M0 OTHOIICHUIO K HOMHUHAJIBHBIM TOKaM, TOKaM TPOTaHUs WM TOKaM
YCTaBKH 3aILUTHBIX aIlapaToB

Koaddunment 3ammrsl £, 115 ceTe

C 3aIIMTOH OT Meperpy3Kku
[IpoBOIHUKY C PE3UHOBOM WIIN

AHAJIOTUYHOH 110 TEIUIOBLIM Xa- Kabenu ¢
Tun 3anmumTHOTO anmnapara u paKTEpUCTUKAM U30JISIIUEH OyMasKHOU T—
3HAYEHHs NPUHMMAEMOTO TO- | B3priBo- 1 10- U30JIAAEN U i
Hes3pbiBo- 1 . | TBI OT IIe-
Ka 3AIUTHI L4y ’KapOOITacHbIE C U30JISAIHEN
HEMOoKapoonac- perpys3ku
MMOMEIIICHMS, 13 BYJIKAaHU-
HbIE€ MPOU3BO/I-
YKUJIbIE, TOPTO- 3UPOBAHHOIO
CTBEHHEIE I10-
BBIE U T.II. IO- MOJIUATUIICHA
MEIIEHU
MEIEHUS
HomuHanbHBINA TOK ITaBKOH
1,25 1 1 0,33

BCTaBKHU NPCOOXPAHUTCIIA:

13111,{4 = IHOM ecm

Tok ycTaBku cpabaThIBaHHS
aBTOMAaTHYECKOTO BHIKIIFOYA-
TeJIsl, IMEIOIIETO TOJILKO 1,25 1 1 0,22
MaKCHUMaJbHBIH MTHOBEHHO
JEUCTBYIOIINN pPAaCENUTENb:
I3au4 = chm.am- HPH K3

HomunanbsHbIM TOK pacuenu-
TeJIs BBIKJIIOUATEINS C HEPery-
JTUpyeMOi 00paTHO3ABUCH-
MOl OT TOKa XapaKTepUCTH-
KOU (HE3aBUCHUMO OT HaJTUYHS
WM OTCYTCTBUS OTCEUKH):

Isam = IIIOM pacy-

Toxk Tporanus pacuenuTess
aBTOMATUYECKOT'O BBIKIIIOYA-
TeJs C peryiupyemoi oopar-
HO3aBUCHMOM OT TOKa Xapak- 1 1 0,8 0,66
TEPUCTUKOH (TIpU HATUYUU
OTCEUKH):

Ly = Lyem IPY TIEPETPY3KE

Ceuenusi mpoBOJAOB M KaOenel i OTBETBJICHUS K JBUTATEIIO0 C
KOPOTKO3aMKHYTBIM POTOPOM BBIOMPAIOT B COOTBETCTBUU € yciaoBHeM (8.18),
B KOTOPOM JUIMTEJIbHBIA  pPACUETHBIM TOK JIMHUM  PaBEH: IS
HEB3PBIBOOMACHBIX TMOMEIICHUN — HOMUHAJIBHOMY TOKY JBUTATENs, a JJIs
B3ppIBOONAcCHbIX — 1,251, nBurarenss HanpsbkennemM g0 1000 B.
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BriOpanHoe ceueHue AOKHO OBITh MPOBEpeHO 1Mo ycioBuio (8.19) kak ms
CeTeM, 3alUIaeMbIX TOJIBKO OT KOPOTKOTO 3aMbIKaHMUS.

Bo Bcex ciydasx AomKHO OBITH 00€CTICUeHO HAJIC)KHOE OTKIIOUCHHE
3alIUTHBIMU  almapataMM  OJHO(A3HOTO  KOPOTKOrO  3aMbIKaHMS,
NPOUCIICAIIET0 B HAMOONEee OTJAICHHBIX TOYKaX CETH. OJTO YCJIOBHE
BBINIOJIHAETCS, €CIM KpaTHOCTh Toka onaHodasHoro K3 B cersax ¢
IIIyX03a3€MJIEHHON HENTpaliplo HE MEHEee, yKa3aHHbIX B Tadiuue 6.18.

[Tpu mpoknaaKe HECKONBbKUX Kadened m Ooiee dYeThpex MPOBOAOB B
OJIHOU TpyOe, TpaHilee, JIOTKe, Kopobe B pacueTHbie (popmyibl (8.18) u
(8.19) BBOAMTCS MONPaBOYHBIN KOI((GUIIMEHT HA YCIOBHS IPOKIAIKH Kyyporer:

[, > tu (8.20)
npoKn
]3au ) ksau
I{)on 2#9 (821)

npokn

YucneHnHble 3HaYE€HUA K0, JAHBI B pazaenax 3.2 u 3.3.

B ycnoBusix nByxTpaHcOpMaTOPHBIX MOACTAHIIUM WU/WIM HECKOJIbKHUX
kabeneil B OJIHOM JMHUU BBIOpAHHOE CEYEHHE MPOBOJHUKA MO YCIOBUSIM
HarpeBa JUIMTEJIBHBIM TOKOM  MPOBEPSAETCS IO  HArpeBy  TOKOM
II0CJIEAaBAPUMHOTO PEXUMA Ly4cy a6

I
pacu.as
]()on 2 k—’ (822)
nporn M nep
rae Kk, — KOO(QOUIMEHT IOIMyCTUMOM KpPAaTKOBPEMEHHOH IEeperpysKku

kabeei u mpoBo10B (pazaen 3.4).

N3 nByx ycnouii — (8.18), (8.19) wm (8.20), (8.21) — BeIOMpaercs
CEUCHHE MPOBOJAHMKA, yIOBIETBOpsItoliee o0ouM. Eciiu momyctumasi TokoBas
Harpy3ka, HaWJeHHas MO YCJIOBHIO COOTBETCTBUS BBIOpAHHOMY ammapary
MaKCUMaJIbHOW TOKOBOW 3alllUTHI, HE COBMAAACT C JaHHBIMH TaOJHIY
JONMYCTUMBIX TOKOBBIX Harpy3ok (pasmensl 3.2, 3.3), pa3pemiaercs
MPUMEHEHUE TPOBOJHUKA MEHBINETO cedeHus. OmHaKo 3TO CeYeHUEe He
JOJDKHO OBITHh MEHbIIE TpeOyeMoro TIpH ONPEACICHUU JOMYCTHUMOU
Harpy3KH 10 YCJIIOBHIO HarpeBa JUTMTCIIBHBIM PACUCTHBIM TOKOM.

8.2.6. Bb10op u npoBepka IIMHONPOBOAOB

Ceuenue IIUHOIIPOBOIOB BBIOMPAIOT o 3KOHOMUYECKOU
1[€7€CO00Pa3HOCTH U JUTUTEIBHO JOIMyCTUMOMY TOKY:
1, =1 (8.23)

don
T0€ lgmax — MAKCHMANBHBIA pabOYMii TOK LENH, B KOTOPYIO BKJIIOYEH
IIUHONPOBOJ, (3HAYEHHE L4c).

pab max >
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MakcumanbHbI paboYMil TOK 1€ BO3HUKAET:
e JUIS LENEW NapasuleabHbIX JUHAN — MPHU OTKJIOUYEHUH OJJTHOW U3 HHX;
e Juis uened TpaHchopMaTopoB — IMPHU UCIOJIB30BAHUU MX MEPErpy30YHOM

CIIOCOOHOCTH.
JI71st IpsIMOYTOJIBHBIX IIWH JJIUTEIBHO JOMYCTUMBIN TOK:
Loy =hy by ke 1, (8.24)

A€ lyono — IIUTEIBHO JNOIYCTUMBIA TOK OJHOM IOJIOCHI IPU TEMIIEPATYPE
muHbl 70°C, Temrieparype okpy:xaromen cpenbl 25°C 1 pacnooKeHUU MUH
BepTUKATIBHO (Ha pebpo), ompenensieMbld mo Tabmumam 3.2-3.4; k1 —
MOMPABOYHBIN KOI(QPUIIMEHT TMpPU PACIONOKEHUH IIWH TOPU30HTAIBHO,
k1=0,95; k; — nonpaBouHbIi KOAGGUIMEHT IUTEIHHO AOMYCTUMOIO TOKA
JUTISl MHOTOIOJIOCHBIX IIKH (Ta0. 8.8); k3 — monpaBoyHbId KOAG(UIMEHT AJis

IIMH TIPU TEMIIEpaType OKPYIKaroIield cpeabl (Bo3ayxa), OTIUYAIOIICHCS OT
25°C (tabm. 8.9).

on.o ?

Taomuna 8.8

[TorrpaBouHBII KOADPUIIUESHT IIUTEIBLHO JOIMTYCTUMOTO TOKA IS
MHOT'OIIOJIOCHBIX IIHUH k)

kr nns mma
Ceuenne
LIHH, MM JIBYXTIOJIOCHBIX TPEXMOIOCHBIX YETHIPEXIOJIOCHBIX
Cu Al Cu Al Cu Al
60x5 1,75 1,75 — — — —
60x6 1,7 1,75 2.3 2,45 29 3,1
60x8 1,7 1,7 2,25 2.4 2,8 3
60x10 1,7 1,7 2,25 2.4 2,7 2,95
80x6 1,7 1,75 2,25 2.4 2,8 3
80x8 1,65 1,7 2,2 2,35 2,7 2.9
80x10 1,6 1,65 2,1 2,3 2,6 2.9
100x6 1,65 1,7 2,2 2,35 2,7 2,95
100x8 1,6 1,7 2,1 2,3 2,6 2.9
100x10 1,55 1,6 2,05 2,25 2,5 2.8
Tabnuma 8.9
[TonnpaBouHbIi KO3 ULIUEHT k3
Temmeparypa okpy- k Temmeparypa okpy- &
xatroten cpensl, °C 3 JKaroten cpeasl, °C 3
10 1,15 30 0,94
15 1,1 35 0,88
20 1,05 40 0,82
25 1,0 45 0,75
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UroOsl He OBUIO TMPEBBINICHUS JOMYCTUMOW BEJIUYMHBI TOTEPhb
HaIIPSDKEHUS. B YCJIOBHUAX 3KCIUIyaTalWH, [WHOIPOBOJBI PACCUUTHIBAIOT I10
MOTEPE HAIPSIKEHUS:

U, = U — Lyyey' (R-cOSQ + X-sInQ), (8.25)
rae U;u U, — da3Hble HANPsDKEHUS B Hayajle U KOHIE MUHOMNpoBoAa; R u X
— aKTUBHO€ M MHJIYKTUBHOE COMPOTUBIICHUS (a3bl MIMHOMIPOBOJA; ( — YroJl
C/IBUT'a MEX]Ty TOKOM U (pa3HBIM HAIPSKEHUEM.

JUIs KOMIUIEKTHBIX paclpeiesIuTeNbHbIX IIHHOIPOBOJIOB B Ta0JIMLE
2.15 npuBenensl notepu HanpskeHus Ha 100 M ux IuHBL, a B Tabauue 5.5 —
NoTepU HapsKeHUs B %/(A-KM).

[IpoBepKy IMH NPOU3BOISIT:
® HAa YCTOWYMBOCTh K 3JIEKTPOJMHAMHYECKOMY BO3AECHCTBHIO TOKOB K3 m

JIOTIOJIHUTENBHBIM MEXAHUYECKUM YCHIIMSM, BO3HMKAIOIIMX B IIMHAX OT
COOCTBEHHBIX KOJeOaHui (MeXaHUUECKUN PE30HAHC);
® Ha TEPMHUYECKYI CTOMKOCTh K TOKaM KOPOTKOT'O 3aMbIKaHU.
MeTtoauka mpoBepKy NoaApoOHO u3NoxkeHa B [2, 14].

8.3. KaGenbHble uHNu HanpsikeHueMm 6/10 kB

Ceuenue kabOenbHbIX JMHUN HampsbkeHueM 6/10 kB BwIOupatoT 1o
HarpeBy pacuyeTHbIM TOKOM, IPOBEPSIOT 110 TEPMHUUECKON CTOMKOCTH K TOKaM
K3, moTepsiM HanpsiKeHUs: B HOPMAJIBHOM H IOCIIEaBAPUITHOM PEXKUMAX.

Ha Bpems TUKBUIALMKU aBapUil NEPETPY3KU JIOMYyCKAKOTCA B TEUECHHUE S5
cyTok. /s kaGemnel ¢ MOMMAITUICHOBOM U MOJIMBUHUWIXJIOPUTHON U30ISIIIUEH
Neperpy3kKu Ha BpeMs JTUKBUIALMHA aBapUM JTOIyCTUMBI COOTBETCTBEHHO [0
10 u 15%, nmpu »TOM yKa3aHHas NeEperpy3ka JOMYyCKAaeTcs Ha BpeMs
MaKCUMYMOB Harpy3Ku MpOJOJDKUTEIHHOCThIO HE Ooyiee 6 4acoB B CYTKH B
TEUYEHHE S5 CYTOK, €CIM B OCTAJIBHOE BpeMs JTHX CYTOK Harpy3ka He
IIpEBbIIIATAa HOMUHAJIBHYIO.

Kabenu, 3aIMIIECHHbBIC IJIaBKUMU TOKOOTPAHUYHUBAIOIIUMU
PEAOXPAHUTEISIMU, HA TEPMUYECKYIO CTOMKOCTh K ToKaM K3 He mpoBepsIoT.
B ocrampHbIX Cciy4dasx TepMHUYECKHM CTOMkoe K TokamM K3 ceueHue
ONPENENSIOT 1Mo BbipaxkeHusM (6.40). 3a cTaHAapTHOE TEPMHUYECKU CTOMKOE
CEUeHHEe MPUHUMAIOT ONMkKaliee K pacCueTHOMY MEHbIIIEe CeYEHUE.

BriOpanHoe ceueHue TMPOBEPSIOT 1O TMOTEpPE HANPSLKEHHS 10
BBIPAKEHUIO:

AU =+3-1

pacuy
ra€ s, — PAaCUETHBIM TOK JIMHMM, A; ¥, X — IIOTOHHbIE AKTUBHOE H
pPEaKTUBHOE COMPOTUBIEHUS NUHUM, OM/KM; / — IJMHA JUHUH, KM; COSQ U
sINQ COOTBETCTBYIOT KOA((PUIIMEHTY MOIIIHOCTH (t2() B KOHILIE JTUHUU.

-1-(rcos@+xsing), (8.26)
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IIpumep. BriGpaTh ceuenne kabenbHBIX JTMHUN Ha Hampsbkenue 10 kB,
MUTAIONIMX TOTPeOUTENe TEpBOM KAaTEropud MU HMMEIOUIUX PACUETHYIO
Harpy3ky Sp.,= 3500 kBA. 3nauenne Toka K3 Ha mmMHaxX HMCTOYHHKA
nuTtanus paBHO 8,45 KA, NpPUBEICHHOE BpeMsl JIEUCTBUS KOPOTKOTO
3aMbBIKaHusg cocTaBigeT 1,25 cex. Jlnmaa mmraromer auaun [ = 0,5 K,
cos® = 0,8; BpeMsi MAKCHUMAJIbHBIX MOTEPh Tya= S000 wacos. [loakmoueHue
Ka0enbHBIX JUHUHN K PY ocyiecTBisieTcs yepe3 MacisiHbIe BHIKIIIOUATEIH.

Pemrenne.

1. Jlnsa moTpebuTeneit nmepBoil KaTeropuu ¢ MeNblo obecredeHus Tpedyemoit
HAJIC)KHOCTU TUTAHUS MPUHUMAEM JBE NApalUIeIbHO IPOJIOKEHHBIE B
TpaHIee KabelbHbIe JIMHUH C pacCcTOsTHUEM Mexay HuMu 100 mm.

2. OnpegnensieM pacyeTHbIE TOKM B HOPMAIBHOM [,,., U aBAPUUHOM Iyucy g6
pexxumax (Korja oHa 13 JUHHUI OTKIIFOUYEHA):

S
Loy =t = 2200 _y59 4
n3-U, 2310
S
=D 300 g8 0,

I = =
pacy.aé I’l'\/g . UHOM 1\/5 . 10

3. Beioupaem (pazgen 2.3) kabGenb Mmapku AAbn — ¢ adtoMHUHUEBBIMH
KWIAMH, W30JIALMEH KW W3 TPOMUTAHHOW OyMaru B aJIOMHHHEBOU
000JI0uKe, OpPOHUPOBAHHBIM CTaIbHBIMU JICHTaMH, C TOAYLIKOM u3
outyma.

4. BoiOupaeM cedeHue KU KaOENbHBIX JIMHUW, YYUTHIBAs JOIMYCTHMYIO
NEeperpy3Ky B aBapUlHOM PEKMME M CHIXKEHHE JIOIMyCTUMOrO TOKa B
HOPMaJIbHOM PEXHUME NPU MNPOKIAJKE HECKOJIbKUX KalOeneld B OJHOU
TpaHuee. [lycTe Bpems JAMKBHAALMM aBapud paBHO 6 4YacoB, a
KO3 (PUIIMEHT 3arpy3Kud JUHUN B HOpMaibHOM pexkume pased 0,6. B
cooTBeTCTBUHM ¢ Tabmuuel 3.14 gomyctumas neperpyska cocrasiser 1,25.
KoapdunmeHnr cHwkeHUss TOKOBOW HArpy3ku k., w3 Tabmumsl 3.13
coctasirsieT 0,9.

JlomyCTUMBII TOK KaOENbHBIX JIMHUM OMPEIeNsieM U3 COOTHOIICHHUS

1 725'099Ic)on = ]pacq.ae;
Idon > ]pacq.ae/(l 925099)9
Ly,, =282 A.

[To Tabnuue 3.8 mpuHUMaeM ceueHue Kui TpexdazHoro kadbessi paBHBIM
185 MM (Lyon =310 A).
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5. Omnpenensem 1o BelpakeHuto (6.40) Tepmuyecku croiikoe K Tokam K3
ceyeHue kabems S, TpuHUMas 1o Tabmune 6.29 3HaYeHHE

C=95A ¢/ .
MM2

t /
S > \/g:8,45-103 19’525=99,4 MM

min )

bnuxkaiiiee MeHbllee CTaHAAPTHOE CEUYEeHHE MO Tabiwuie 3.8 cocTaBisieT

95 MM’

6. Ha ocHoBaHHH TIYHKTOB 4 1 5 BbIOHpaeM cedenue 185 MM’ 1 ompenerseM
MOTEPHU HANIPSKEHUS:

@) B HOpPMAJIbHOM PEKHUME:

AU, =31, I(rcos@+xsing)=+/3-159-0,5(0,169- 0,8+ 0,0596-0,6) = 23,5 B;
0) B aBApUHHOM pEXKUME:

AU, =31 I(rcos@+xsin®)=+/3-318-0,50,169-0,8+0,0596-0,6) =47 B,

pacu.ag

rJie ¥ ¥ X IpuHUMaeM mo tabmure 6.13.

N3 pacdyeToB BUIHO, YTO MOTEPH HAIPSHKCHUS B JIMHUM HE3HAYUTEIIbHBI,
CJIeIOBATEIbHO, HAMNpSDKEHUE Yy TMOTpeOuTeNeH TpaKkTUUeCKH He Oyner
OTJINYATHCSI OT HOMUHAJILHOTO.

7. OnpenensieM MOTEPHU MOITHOCTU B JIMHUU MPU ACHCTBUTEIBHOM HArpys3Ke:

AP=AP, k2 =3(I, Vrik> -107=3-279"-0,169-0,5-0,57*-10" = 6,34xBr,

nom' Vzazp 3azp

e I, =k, I, =09-310=279 A;
K02 (OUIIMEHT CHIKEHUS TOKOBOW HArpy3KH k., MpUHUMAEM U3 Ta0iuIpl 3.13;
1
3azp = placq = @ = 0957 .
1 279

oon
8. TloTepu 37EKTPOIHEPTUH B TUHUU COCTABIISIOT:
AD = AP T = 6,34:5000 = 31700 kB1u/Tos.

8.4. Bb100p BHICOKOBOJIbTHBIX ANNAPATOB

AmnmapaTel CHCTEMBI 3JEKTPOCHAOKEHHUS BBIOMPAIOT MO YCIOBUSAM
JUINTEIbHOM HOMHUHAJIBHOW palOThl, PEXHUMY IEPErpy30K M PEKUMY
BO3MOKHBIX KOPOTKHMX 3aMbIKAHUM.
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BriOpanHble MO0 HOMHHAJIBHBIM HAIPSOKEHUIO M TOKY ammaparhl
MIPOBEPSAIOTCS HAa IMHAMUYECKYIO U TEPMUYECKYIO CTOMKOCTh K TokaMm K3, Ha
OTKJIFOYAIOIIY IO CIIOCOOHOCTb. W3mepurenshuble  TpaHCHOpMATOPHI
JIOTIOJTHUTENIBHO TIPOBEPSIOTCS HAa COOTBETCTBHE UX pabOTHl Tpedyemomy
KJIAaCCy TOYHOCTH. YKa3aHHBIC pPACUCTHHIE 3HAYCHUS CPABHUBAIOTCS C
JOMYCTUMBIMU 1T AaHHOTO ammapata. J[ns obecnedeHuss HaAeKHON
0e3aBapuiiHON pabOThI pacueTHbIC 3HAYEHUS [IOJDKHBI OBITH HE MEHEe
JOITYCTUMBIX, TPUHATHIX IO KAaTAJIOTy WU NACIOpPTY anmapara.

Homunanenoe nanpspkenue anmapara U, ¢, JOJDKHO COOTBETCTBOBATH

KJIacCy €ro M30JILUN ¢ HEKOTOPBHIM 3allacoM IO 3JIEKTPUYECKONW MPOYHOCTU
(nopsiaxa 10—15%):

UHOM an Z UHOM) (8-27)

rae U,,, — HOMUHAJIbHOE HAMNPSKEHUE YCTAHOBKU, B KOTOPOM MCIIOJIB3yETCA
arnmapar.

[TpaBmIbHBIN BBIOOP ammapara 1Mo HOMHHAJILHOMY TOKY OOecIedrMBacT
OTCYTCTBHE OIIACHBIX IIEPErpeBOB 4YACTEHl ammapaTa MpU €ro IUTEIbHOU
paboTe B HOPMaJIbHOM peEXUME. ITO TpeOOBaHHME BBITIOIHSACTCS, €CIU
MaKCHMAJIbHBI JEHCTBYIOIUN pabo4uuii TOK LENU Ipu5max HE IPEBBINIAET
HOMMHAJIbHBINA TOK arapara:

]paé,max < IHOM an- (828)

[Ipu pabote amnmapaTta B TEMIEPATYPHBIX YCIOBUSIX, OTIMYAIOLIUXCS OT
IIPUHATOM PacYeTHOM TeMIEpaTypbl OKpY)Karomled cpensl, paBHOM +35°C,
JUIUTENIbHO JI0OIYCTUMBIN TOK armapaTa /y pacCUUThIBAETCS MO BBIPAXKEHUIO:

(8.29)

rne 0,,, — HaWMEHbBINAS JOMyCTHMas TeMIlepaTypa OTICIbHBIX 4YacTei
amnmapara; 0, . — TeMIeparypa oKpysKaromien cpebl.

ITpu 6, < 35°C Tok Iy MOKHO TIOBBICUTH OTHOCUTEIBHO 1,4, 4» HA 0,5%
Ha KaXJbIi rpagyc MOHWKEHUs TeMreparypsl npoTuB +35°C, HO He Ooiiee
yem Ha 20%.

ComnpoTuBJIeHHEe TOKOOTPAaHUYUBAIOIIUX PEAKTOPOB B 3aBUCHUMOCTH OT
WX Ha3HAueHUs BbIOMpaeTca To TpeOyemomy cHukeHHI0 Toka K3 3a
pEaKTOpoM (Il OTPAaHWYCHHUS OTKIIFOYAIOMICH CITIOCOOHOCTH BBIKITFOUATEIIS
WIN JUISI CHYDKEHUS CEUeHMsI Kabens), M0 MHHHMAJIbHOMY JTOIYyCTHMOMY
HaAMPsHKCHUIO Ha MHHAX (11 00eCTieueHHs caMo3aIycKa JBUTaresnei).

Br160p 1 mpoBepka BRICOKOBOJILTHOTO 000PYIOBAaHUS TPOU3BOIUTCS TIO
COOTHOIIICHUSIM, TPUBE/ICHHBIM B Tabsuiie 8.10.
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Taomuna 8.10

YcaoBus BbIOOpa U MPOBEPKHU IIEKTPUUECKUX aINIapaToB

Bup anmapara

YcnoBus BEIOOpA U IPOBEPKU

Tpanchopmaropsl | — MO KaTeropuu MoTpeOuTeNei;
MTOACTAHIIUI — 1o rpaduKy Harpy3Ku U MOJCUUTAaHHOW CpelHEN U MaKCUMallb-
HOM MOIITHOCTH;
— MO TEXHUKO-3KOHOMHUYECKUM I10Ka3aTeIsIM OTACIbHBIX HaMCUCH-
HBIX BaPHAHTOB YKCIIAa ¥ MOIIHOCTH TPAaHC(HOPMATOPOB C YIETOM
KalUTAaJIbHBIX 3aTPAT U IKCITYATAIMOHHBIX PACX0JIOB
Brixarogyarenu Usoman Z Unomyems  Tuom an = Luom yem
IIIO/VI OMKI — ]pacw.m I’IlO/Vl.OmKJl Z Ipacq.o/kAHB;
SHOM OTKII = Spacq.o; S’HOM.OTKJ'I = Spacq.o/kAHB;
Luom oun 2 lya; IHOM mep.cm 2 Ioo \Y Zan /tHOM mep.cm
Pa3’BeI[HHHTeHI/I UH()M an — UH() M ycm: IH(}M an Z IH()}W ycma
lHOM Oun 2 lyc), IHOM mep.cm 2 Ioo v znp /tﬂolw mep.cm
KopoTko3ambika- Usiontan = Usow yem;
Tenu 2 . 2,
lltow Oun = ly‘)’ IHOM mep.cm t/-lo,w mep.cm 2 Ioo tnp
OTHeHHTeHH UHO/\/! an 2 UHO’II ycm; ]HOJ/t an 2 ]HO.’IVI yCm;
2 2
lltow Oun = ly‘)’ IHOM mep.cm t/-lo,w mep.cm 2 Ioo ’ tnp
IInaBkne npeao- UHOM an = UHOM yems [HOM an = IHO.M ycm;
. 1
XpaHUTEIU knep'lﬁo.w an > ]paé.max, SHOM omicn = S"; ]HO’II omkn = > 1

Tae Kuep — KOIQOUIHEHT BO3MOXKHOI neperpy31<1/1 anmapata (Wi
MIPOBOJIHUKA) MIPU JAHHOM TNPOJIOIKUTEIBHOM PEXKUME Cro pa6OTBI'
I"" — HavanbHOE NIEUCTBYIOIIEE MEPHUOANYECKON COCTABIISIONICH TOKA
K3; S"=/3 U,on yeml"'. COOTBETCTBUE BPEMATOKOBOM XapaKTepu-
CTUKH TPEIOXPAHUTENIST PACUCTHBIM YCIOBHAM 3aIUAIIAEMOM IIETH.
B coorBeTcTBHH ¢ Tabaunen 8.11

Beikmouarenu Ha-
TPY3KH

UHOM an = UHonycm; IHOM an Z IHomycm;

. > . [ .
Thom oun = Iyos IHOM mep.cm 2 Ioo Zan /tHOM mep.cm

knep.IH()M npeo = ]pa6.max; SH()M omkn — = S” 5 IHO‘V! omki Z >1"

Pa3pﬂHHHKH UHOM an = UHOM yems  Unpo6 nopm < Upon pacus
Uocm nopm S Upon pacua lomm HOPM Z lconp pacu

Onopsble U307~ | Uyoran = Unon ycm,

TOPBI Foon = 0,6 Fpasp = Fpacy (1151 OTUHOYHBIX U30JISATOPOB);
Foon=2:0,5 Fpusp > Fpaey (171 CIAPEHHBIX U30JISITOPOB)

HPOXOI[HBIG Hn30- ZJIIOM an > (]IIOM ycm; IIIOM an > I, pacy ycm;

JIITOPBI knep']HOM.an = ]paﬁ.max; Fdon = 0,6 Fpaxp = Fpacq

PeaKTOpI)I ZJIIOJW an Z (]IIOJVI ycm; IIIO/VI an 2 IllO/l'i ycm;

knep']HOM an = ]paﬁ.max; Loun = iyd;
21 ,t, /5; X, BBIOMpaeTCs U3 yCIOBUS HEOOXOAH-

MOro orpaHuueHus Tokos K3 u nonyctumMoil norepu HanpsKeHUs B
pEeaKkTope B HOPMAJIBHOM PEKUME

Hom mep.cm/Scex
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Oxonyanue Tadaumnsl 8.10

Bup anmapara

VYcnoBus BEIOOpA U IPOBEPKU

IMpoBoma  Hewuso- | S = Sy = Lucu/Toc; Loon = Ipacy;
JIMPOBAHHBIC knep']()on > Ipa6.max; Coon = Opacus
Smin 2 Ioo \ Zan /C
W3mepuTenbHbie Usorian = Unosyems Luow an = Tuow yems
TpaHchopMaTOPEI . / -
P (1) P p knep'IHOM an = Ipaﬁ.max, koun' 2 Tiwom = Lyo,
TOKa ( )2 57
Hin F‘)O” = Fpacl" kmp ) ]lHOM ) tHo,u mep.cm ]oo ) tnp >
Zouon = Z» = 1y (B HEOOXOJMMOM KJIACCE TOYHOCTH)
HgMepHTeHLHBIe ZJHO,M an Z (]110/1/1 ycm;
TpaHcPopMaTopsl | Sy, > S2 (B HEOOXOIMMOM KiTacce TOUHOCTH)
HaIpsHKEHUS

Tpumeuanue: nctouHnK — CrIpaBOYHUK I10 HJIEKTPOCHAOKEHHIO M NIEKTpooOopynoBaHuio. Tom 1. Dnekrpo-
cHaOxenue/ [lox obmeit penakumeit A.A.®@enoposa. — M.: DHeproarommzaar, 1986.— 568 c.; MenpaukoB M.A.
BuytpusaBonckoe anekrpocHabxkeHue: YaedHoe nocodue. — Tomck: U3n-o TITY, 2004. — 159 c.

Tabnuua 8.11

Br16op npenoxpanuteneit A 3alUThl YCTAHOBOK TPeX(a3HOTo

NIEPEMEHHOr0 ToKa Harpsbkenuem 6/10 kB

HomunannHas
Homunansaas moni- MOIIHOCTE. KBA
HomMuHanbHBIN TOK, HOCTh, KBA, 3amu- | HoMuHAIBHEIN TOK, sa Hil aeM’oﬁ ci
A a€MOM YCTaHOBKH A LML y
TaHOBKHM MPH Ha-
IIpY HanpsLKeHUH, KB
npsbkeHuu, KB
IUIAaBKOM IUTABKOM
ycra- BCTaBKHU 6 10 ycra- BCTaBKU 6 10
HOBKH NpeaoX- HOBKHU | Tpeaox-
paHuTeNs paHuTens
0,5 2,0 5 10 20 40 180 320
1,0 3,0 10 20 30 50 320 560
1.9 5,0 20 30 54 75 560 750
3,0 7,5 30 50 70 100 750 1000
5,0 10 50 75 100 150 1000 1500
8,0 15 75 100 145 200 1500 2500
10,0 20 100 180 210 300 2000 —
14,5 30 135 240
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9. KOMIIEHCAIIUSA PEAKTUBHOM MOIIIHOCTHU B CUCTEME
IJIEKTPOCHABXEHUSA NPEANIPUATHA [16, 17]

3ajaua onTUMM3alUU OajaHca PEaKTUBHON MOIIHOCTH B CHCTEME
AIIEKTPOCHAOKEHUSI MPEANpUATHS, BbBIOOpa THIA, MOIIHOCTH M MecTa
YCTAHOBKM KOMIIEHCHUPYIOIIUX YCTPOWCTB JOJDKHA pemaTbCs Kak 3aj1ada
IIOMCKA YAOBJIIETBOPUTEIBHOIO TEXHUYECKOTO PELICHHsS IPU MHUHUMYME
3aTpaT B CUCTEME AIIEKTPOCHAOKEHHUSI.

Ha navanbHOW CcTaguu MPOEKTUPOBAHUS OMPENEIAIOTCS HauOOJNbIINE
CyMMAapHBbIE PacyeTHbIE AKTHBHBIE W PEAKTUBHBIC HATPY3KU MPEAIPUATHS
Prax 1 QOnax TIPU €CTECTBEHHOM K03 duiimenTe MouHoctd. Haubombinas
CyMMapHasi peaKkTUBHAas Harpyska NpEANpUSATUs, IpUHUMAeMas I
OIIPEEJICHNs MOIIHOCTH KOMIIEHCUPYIOILUX YCTPOUCTB, COCTABIISACT:

Ot = K O 9.1

rie K — xodhdumueHT, y4HTHIBAIOIIMK HECOBMAJCHUE 110 BPEMEHU
HaUOOJIBIIUX aKTUBHON HArpy3KHU SHEPTOCUCTEMBI U PEAKTUBHOW MOIIHOCTHU
MPOMBIIICHHOTO TPEANPUSIITHUSI.

3navyeHus kodpduurenta HecoBnajeHus K 1 BceX 00bEIMHEHHBIX
HSHEPrOCUCTEM MPUHUMAIOTCSA 110 OTPACIISIM TPOMBIIIJICHHOCTHU

HedrenepepabaThIBAIOMIAT, TEKCTHITBHAN . ... ventenreenrenreeneennenneeneennennnn 0,95
UepHas U [IBETHAsI METAJLTyprusi, XuMuieckas, HepremoObIBarorias,

MUIIEBAsI, CTPOUTEIBHBIX MATCPUATIOB, OYMAMKHAS . ... uveeeeeenreenneeenneannnnnn. 0,90
YronpHasi, ra3oBasi, MAIIMHOCTPOUTEIbHAS U METANIO00padaThIBAIOILAS. . . ... 0,85
TopdomnepepabdarbiBaroiiasi, 1PEBOOOPAOATHIBAIOIIAN . . ... vvveeneeeneeennnennns 0,80
TIPOUHE. . .ttt e 0,75

3HadeHHs] HAUOOJIBIIINX CYMMAPHBIX PEAKTUBHON (yax U AKTUBHOU Pax
Harpy30oK COOOINAIOTCS B DHEPrOCUCTEMY I OIpeeeHUs 3HAYEHUS
PKOHOMUYECKH ONTUMAJIbHOW PEaKTHUBHOW (BXOJHOW) MOIIHOCTH, KOTOpas
MOXKET OBITh TNepefaHa NPEANPUSITHIO B pEXKUME HaMOOJbIICH U
HAaVMEHbUIEH aKTHUBHOM HAarpy3Kd JHEPTOCHUCTEMBI, COOTBETCTBEHHO (J,; H
0,;. Ilo BXOAHOW pEaKTUBHONW MOINHOCTH (J,) ONpPEAENAETCS CyMMapHas
MOIIHOCTh KOMIIEHCUPYIOLIMX YCTPOMCTB MPEANPUATHS, @ B COOTBETCTBUHU C
3aJaHHBIM 3HaueHueM (J,, — peryimpyemMas 4YacTb KOMIICHCUPYIOIINX
YCTPOMCTB.

CyMmmapHasi ~ MOIIHOCTb  KOMIEHCHUPYIOIIUX  YCTPOUCTB (O
ompejnensieTcss W3 0OamaHca  PEaKTUBHOW  MOIMHOCTH HA  TpaHUIE
ANEKTPUYECKOTO paszliesia MPEANPUITAS W DHEPrOCUCTEMBI B MEPUOH €€
HauOOJIbIIIEH aKTUBHOW HATPY3KHU:

O = Ot — 91 - 9.2)
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Jnga  npennpuastuid ¢ MPUCOEAWHEHHOM CYMMApHOM MOIIHOCTBIO
tpanchopmaropoB meHee 750 kBA 3nauenue Oy 3aaeTCsl HEMOCPEICTBEHHO
HPHEPrOCUCTEMON U SBIsETCA OOS3aTEIbHBIM TPHU BBIMOJTHEHUH IPOEKTA
aNeKTpocHa0keHus npennpusitus [18].

9.1. KomneHcauusi peaKTHBHOW MOIIIHOCTH B 3JIEKTPHUYECKHUX CETAX
o011ero Ha3HavYeHus: Hanpskenuem 6/10 kB

bananc peakTtuBHOM MomHOCTH B y31e 6/10 kB mpoMbluIeHHOTO
NPEeANpUATHS B OOIIEM cllydae BbIpaXkaeTcsl COOTHOIIEeHHeM (puc. 9.1):

Oy =0, = Ock — QTau — O — ch =0. (9.3)

Cucrema
35220 xB

Q31 l
T

Qmpl Qcﬂi QEKT 0 TallT Qc1<1

Qpacq. 61

T
z S TOIl  CuHXpOHHBII
_@ KOMIIEHCATOP

bK
QHH

CHHXpOHHBIN
IBUTATEIIb
Puc. 9.1. Cxema noakJIr04€HHsI UICTOYHUKOB PEAKTUBHON MOIITHOCTH

PacueTHas peakTtuBHas Harpy3ka B ceTsx 6/10 kB mpombllIIeHHBIX
npeanpusaTuii Jpy CaraeTcs U3 pacueTHOW Harpys3ku npuemMHukoB 6/10 kB
Opacu. en» HE CKOMIIEHCUPOBAHHOM Harpy3ku cetu 10 1000 B, nuraemoii uepes
TpaHCHOPMATOPHI LEXOB O, U MOTEPh PEAKTUBHONU MomHOCTH AQ B ceTH
6/10 xB, ocobenno B TpanchopMaTropax U peaKTopax:

Opy = Qpacv. o T Qmp +AQ 9.4)

3apsigHasi MOIIHOCTh JIMHUM  paclpelieNIMTeIbHOM CETH B Yachl

MakcuMyMa  Harpy3ku AQ;,, OpPUEHTHPOBOYHO paBHA IOTEPSAM B
WHJIYKTUBHOCTU NTUHUN AQ, 1 B pacueTax HE YUUTHIBAETCS.

Bxongnas peaktuBHass MOUIHOCTh (J,; 3aJa€TCid IHEPrOCUCTEMOMN Kak
SKOHOMUYECKHU ONTHUMAaJbHAs PEAKTUBHAs MOIIHOCTh, KOTOPasi MOXKET OBITh
nepeIana MpeANPUsITHIO B TIEPUO,T HANOOJIBIIEH HATPy3KH YHEPTOCUCTEMBI.
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CHUHXpOHHBIE  KOMIEHCATOPbl  H3-32  TEXHUKO-2KOHOMHUYECKHUX
MOKa3aTeJael Ha MPOMBIIUICHHBIX MPEANPUATUIX MOJYYUIN OTPAaHHUYEHHOE
pactipoctpanenue (QOcx = 0).

Ha GonpmmncTBe nipeanpustuii 3aBojackue TILl oTcyTcTBY10, 2 Ha TeX,
rJic OHU CYLIECTBYIOT, UX OCHOBHOM 3a/iauell sIBJIETCS BbIpaOOTKA TeEIa.
[ToaTomy 11 MOAABISAIOIErO OOIBIIMHCTBA NpeAnpUITHA Oy = 0 1 3aga4a
KOMIICHCAllMK  PEAKTHBHOW  MOIIHOCTHM CBOJUTCS K  OINPEACIICHUIO
ONTUMAJIBHBIX 3HAYECHUN PEAKTUBHOW MOIIHOCTA CHHXPOHHBIX JIBUTATEINECH
Q¢ 1 6arapeli kKoHIeHCaTopoB Jpx B ceTax 6/10 xB.

9.1.1. OnpeaesieHne peakKTHBHON MOILIIHOCTH, TeHEPUPYeEMOil
CHUHXPOHHBIMH JABUTATEISIMU

B cucremax »iekTpOCHAOXKEHUSI YCTAHOBKA KPYMHBIX CHUHXPOHHBIX
neurateneit HampsbkeHueM Beie 1000 B menecoobpasHa B Tex ciydasx,
KOT/Ia HEOOXOAMMO HMETh CTPOTO TMOCTOSHHYIO YacTOTy BpAIICHUS WU
HY>K€H MOIIHBIA JIBUTATEIb C MAJIOW 4acTOTOM BpamieHus. Eciau mo cBoeu
MontHOCTH CJI MOTYyT 00eCreunTh peryiupoBaHuE HAMPSHKEHUST WA peKUMa
PEaKTUBHOM MONIIHOCTA B y3J€ HArpy3kd, TO OHHU JIOJDKHBI HMETh
aBTOMATUUYECKOE PETyJIUPOBaHUE BO3OYKIEHUS. Y CUHXPOHHBIX JIBUTATENICH
C TUPUCTOPHBIM BO30YKJIEHUEM MOKHO OBICTPO MOTACUTh IOJIE POTOPA, YTO
oOJier4yaeT  HUCHOJB30BaHME MX B  CXEMax  JJICKTPOCHAOKEHUS  C
aBTOMAaTUYECKUM BBOJIOM PE€3€pBa, a TAKKE VISl ObICTPOM pECUHXPOHU3AIUH,
KOTOPYIO OCYHIECTBJISIOT MO HeoOxonaumocTu npu Beimagenun CJ[ u3
cuaxponusma. Haumbonee pacnpoctpanen mpsimoit myck CI ¢
HEBO30YXJICHHBIM pOTOpoM. CHHXpOHHBIE JBUTATEIM UMEIOT Oojee
BBICOKYIO TIPOM3BOJMUTEIBLHOCTh pabodero arperara, 4eM aCUHXPOHHBIE
JIBUTATEIIU, MOCKOJIbKY CKOpOCTh CJl HE 3aBUCHUT OT HArpy3Ku B HOPMAJIbHBIX
peKUMax.

O06o03HaueHNEe CUHXPOHHBIX JABUTATENCH:

C — CHHXPOHHBII;

J1 — nBuraressb;

H — HopMasibHBIi;

3 — 3aKpBITHI;

T — Tpexda3znbrii;

Jlajiee yKa3bIBaeTCsl KIIMMAaTUYECKOE UCTIOJIHEHUE U KATETOPHs Pa3MELLICHUS:

Y — n1s yMEpEeHHOTO KIIMMara;

T — W1t TPONUYECKOTO KIMMATA;

XJI — a5 X07101HOTO KJIMMATa;

1 — a1t paGoOTHI HA OTKPHITOM BO3IYXE;
2 — 715t paboThI B MOMEIICHUSIX CO CBOOOTHBIM JJOCTYTIOM Hapy»KHOTO BO3/IyXa;
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3 — u1s pabOoThI B 3aKPBITHIX IOMELIEHUSIX C ECTECTBEHHON BEHTHIISALIUEH.

Y Bcex gBurareneir cepunm CIH cos@u, =0,9. Bo30yxnenue,
YOpaBJIEHHE IMYCKOM M OCTaHOBOM anekTpoasurateneit cepun CJIH-2
OCYUIECTBIISIIOTCA OT TUPUCTOPHBIX BO30ynureneit Tuna TES-380.

Kaxnplii  yCTaHOBJICHHBIM  CUHXPOHHBIA  JIBUTaTellb  SIBJSETCS
MCTOYHUKOM PEAaKTUBHOW MOIIHOCTH, MUHHMAJIbHOE 3HAYEHHE KOTOPOH IO
YCIJIOBUIO yCTOMYMBOW pabOTHI ABUraTes onpeaensercs Gopmyaou:

_ B (/] ) P CU Hom tg(PHo,w

QC,ZZ min s (95)
n
PC,H gaxm 2
rac BC,H = — K03C1)(1)I/IHI/I6HT 3arpy3KI/I 110 AKTUBHOU
CH nom
MOIIIHOCTH; PC,ZZ paxms PC,ZZHOM — (baKTI/IquKaH U HOMHUHAJbHAA AKTHUBHBIC

MOIIIHOCTH; tg(Pyon — HOMUHAIBHBIN KO (DHUIIMEHT peakKTUBHON MOIIHOCTH; M
— K.IL.J. IBATATEIS.

[Ipy HEOoOXOAMMOCTH BBIMOJHEHUSI KOMIICHCAIIMM Ha HaIpPsSKEHUU
6/10 xB cnemyeT paccmaTpuBaTh BO3MOKHOCTD MOTYUYEHHUS TOMOJHUTEIHLHOMN
PEaKTUBHOM MOIIHOCTH OT CHHXPOHHBIX JBHraTeiei, eciau ux Poy < 1. [lpn
HOMUHAJIbHOM aKTUBHOW MOIIHOCTH JIBUTATeNIe, paBHOW WM OOJIbIIIe
yKazaHHOW B Tabiuie 9.1, SKOHOMHUYECKH I1€JeCO00pa3HO HCIOIh30BaATh
IIOJJHOCTBKD ~ PACIIONIaraéMyl0  pPEAKTHUBHYK)  MOLIHOCTb  CHHXPOHHOIO
JIBUTATEIISI, ONIPEIETIEHHYIO0 TT0 (popMYyIIe:

2 2
QC,ﬂpacn = QC,ZZ 9K = am \/PCLZ HOM + QC,ZZ Hom 9 (96)

rae o, — koapduuuent pomyctumoit neperpysku CJI, 3aBucsmuii or ero
3arpy3Kd 1O HOMHUHAJIbHOM AaKTUBHOM MOIIHOCTU (OmHpenensierca 1o
HoMorpamme Ha puc. 9.2); Ocy pacns Ocir o — pacnonaraeMasi 1 3JKOHOMHUYECKH
1enaecoobpasHasl peakKTUBHASI MOIITHOCTH.

JInsl CHHXPOHHBIX JBUraTEIel HOMUHAJIBHOW AKTUBHOM MOIIHOCTBIO
MeHee YyKa3aHHOM B Tabnuue 9.1 HX SKOHOMHYECKH IlieJecooOpasHas
3arpy3ka IO PEaKTUBHOM MOIIHOCTH IPUHUMAETCS PABHOM HOMHMHAJIBHOU

QCLZ 9K = QC,ZZ Hom *

Ouenka pacronaraeMoil MOIIHOCTH MOXET OBbITh BBIIIOJIHEHA U MO
COOTHOILIECHHIO:

K,.,P tgQ,,.,

nep™ CH nom

QCﬂpacn = QC,Z] 9K = n 4 (97)

rae Ky, — K0O3QQHUUUEHT Neperpy3Kd M0 PeakTUBHON MOIIHOCTH, KOTOPBIH
3aBHCUT OT 3arpy3Kd JBHTaTelisi akKTHBHOW MOITHOCTBIO B¢y, MOABOAUMOTO
HalpsOKCHUST M TEXHWYSCKMX JIAHHBIX JBHUTareis (ONpeaenseTrcs 1o
tabnure 9.2).
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I/1

- — //////////
An ol cos(=0,95—1 %/, /i
0’9 0 9\/1, /////
08 0,85~/
do «k HE
’ 015N
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Puc. 9.2. Homorpamma onpeieneHus pacioyiaraéMoil peakTUBHON MOIIIHOCTH
CUHXPOHHBIX JiBUrateneut npu U,,, = 1 B 3aBUCUMOCTH OT KO3(PPUIIMEHTA 3arpy3KHU
C/l mo akTUBHOM MOIIIHOCTH

Tabmuma 9.1

MOIIIHOCTI/I CHUHXPOHHBIX ,Z[BI/IFaTeJIeﬁ, IMIPpHU KOTOPBIX UX HCJICCOO6p33HO
HCIIOJIB30BaTh IIOJIHOCTBIO OJII KOMIICHCAIl peaKTHBHOﬁ MOIITHOCTH

KOJI- HOMI/IHaJ'H:HaSI AKTHUBHAas1 MOIITHOCTH CI/IHXpOHHOFO JABUTaTCIIA,
O0BbenuHeH-
BO kBT, npu yactoTe BpaimeHus, 00/MuH
Hasi SHEPro- pad.
cactema cmen | 3000 | 1000 | 750 | 600 | 500 | 375 | 300 | 250
Llenrpa, Ce- 1 1000 | 1000 | 1600 | 1600 | 1600 | 2000 | 2000 | 2500
Bepo-3anaja, 2 2500 | 5000 | 6300 | 5000 | 6300 — — —
Ora 3 2500 | 5000 | 6300 | 5000 | 6300 — — —
Cpenneit Boi- 1 1250 | 1600 | 2000 | 2000 | 2000 | 2500 | 2500 | 3200
Iy’ 2 2000 | 2500 | 3200 | 3200 | 4000 — — —
3 2500 | 5000 | 6300 | 5000 | 6300 — — —
VYpana 1 1000 | 1000 | 1600 | 1600 | 1600 | 2000 | 2000 | 2500
2 2000 | 2500 | 3200 | 3200 | 4000 — — —
3 2500 | 5000 | 6300 | 6300 — — — —
CeBepHoro 1 2000 | 2500 | 3200 | 3200 | 4000 | 6300 | 6300 —
KaBkasza 2 2000 | 3200 | 4000 | 4000 | 4000 | 6300 | 6300 —
3 2500 | 5000 | 6300 | 5000 | 6300 — — —
Cubupu 1 2000 | 2500 | 3200 | 3200 | 4000 — — —
2 2000 | 2500 | 3200 | 3200 | 4000 — — —
3 2000 | 2500 | 3200 | 3200 | 4000 — — —
BocToxka 1 5000 | 6300 | 8000 | 10000 | 10000 | — — —
2 5000 | 6300 | 8000 | 10000 | 10000 | — — —
3 5000 | 6300 | 8000 | 10000 | 10000 | — — —
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Tadmnuna 9.2

3aBUCUMOCTb KO3(PPUIIMEHTA EPETPY3KHU 10 PEAKTUBHON MOIIHOCTH
CHUHXPOHHBIX ABHrarenei K., OT HanpsokeHus U K03(Q(QUIMEHTa 3arpy3KH 10
aKTUBHOW MOILIHOCTH Py

Cepuisi, HOMUHAIILHOE HAMIPS- OrrocHTEb H0C K03¢)¢)HHHGHT HepeerngH i v
JKEHUE U 4acTOoTa BpalleHUs HalIpsDKEHUE Ha AKTHBHOM MOTIHOCTH Rnep TPH KO-
p 3aKMMax JBUTrare- s urmente sarpysku Bey
JIBUTaTEIIs
718 Uomn 0,9 0,8 0,7
CJIH, 6 u 10 xB, mst Bcex 0,95 1,31 1,39 1,45
YacTOT BpaILECHUS 1 1,21 1,27 1,33
1,05 1,06 1,12 1,17
CJIH, 6 kB
600—-1000 o6/MuH 1,1 0,89 0,94 0,96
375-500 06/MuH 1,1 0,88 0,92 0,94
187-300 06/MuH 1,1 0,86 0,88 0,9
100-167 06/MuH 1,1 0,81 0,85 0,87
CJIH, 10 xB
1000 00/Mun 1,1 0,9 0,98 1
250-750 06/MuH 1,1 0,86 0,9 0,92
CTH, 6 u 10 kB, 3000 06/Mun 0,95 1,3 1,42 1,52
1 1,23 1,34 1,43
1,05 1,12 1,23 1,31
1,1 0,9 1,08 1,16
CI u CI3 380 B, mns Bcex 0,95 1,16 1,26 1,36
4acTOT BpalleHUs 1 1,15 1,24 1,32
1,05 1,1 1,18 1,25
1,1 0,9 1,06 1,15

Hapsiny ¢ BenmumHOW pacnosiaraéMod  pEeakTUBHOM — MOIIIHOCTH
CHHXPOHHOT'O JBUTATENS €r0 MOKa3aTeJIEeM TaKKe SBJISIETCS MOTEPS aKTUBHOM
MOIIHOCTH APy Ha reHepanuio peakTuBHON Q¢ paen. 110TEPH AP ()7 3aBHCAT
OT HOMUHAJIbHOW aKTUBHOW MOIIHOCTH CJ[ M 4acTOTHI BpallleHUs: YEM HIKE
3HaueHue Pcy 0, U YaCTOTA BPALICHUs, TEM BBILIE IIOTEPU B JBUraTENE Ha
TeHEePAINI0 PEAKTUBHON MOIIHOCTH. JIJis rpyIIIbl apayijieIbHO PaOOTaIOIIHNX
onmHOTUNHBIX CJ] ¢ OMMHAKOBBIM PEKUMOM PAOOTHI BEIMUMHA CyMMAapHBIX
norepb APy, 00ycIOBIEHHBIX TeHepanne (), paBHa:

D D
AP, = L0+ 2 Qz, (9.9)
QC,Z] HOM QC,ZZ nom N
riae  — cyMMapHasi peakTHBHasi MOIIIHOCTh, TeHepupyeMasi rpynmnoit uz N
nsurarenei; D;, D, — mnocTossHHbIE KO3(PGUIMEHTHI, 3aBHUCAIIUE OT
TEXHUYECKUX TMMapaMETPOB CHUHXPOHHBIX JBHUraTeNCd, WX 3HAYEHUS
MpuBEICHBI B Tabmuax 9.3-9.5.
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Tabmuma 9.3

TexHuyeckue naHHble CUHXPOHHBIX ABurateneit cepuu CIH HanpskeHuem

6 kB, cos¢ =0,9

HomunansHas MoIt-
HOCTBH

Koaddunuent, kBt

Twun nBuraress K.a.g., %
aKTUBHAs, | pPEaKTHUB- D D
kBT Has, KBAp ! 2

1000 o6/mun
CJIH-14-49-6 1000 511 95,37 5,09 3,99
CJIH-14-59-6 1250 633 95,95 4,74 4,42
CJIH-15-30-6 1600 812 95,75 6,65 6,8
CJIH-15-49-6 2000 1010 96,06 8,06 7,53
CJIH-15-64-6 2500 1260 96,5 8,13 7,74
CJIH-15-76-6 3200 1610 96,75 10,3 8,91
CJIH-16-69-6 4000 2000 96,43 14,1 11,8
CJIH-16-84-6 5000 2500 96,9 13,8 11,5
CJIH-16-104-6 6300 3150 97,22 14,6 13,1

750 06/mun
CJIH-14-46-8 800 407 94,86 49 4,57
CJIH-14-59-8 1000 511 95,61 4,37 4,96
CJIH-15-30-8 1250 637 94,84 7,73 7,29
CJIH-15-49-8 1600 812 95,77 7,22 7,33
CJIH-15-64-8 2000 1010 96,12 8,08 6,98
CJIH-16-54-8 2500 1065 95,85 11,2 10,2
CJIH-16-71-8 3200 1615 95,56 10,1 10,5
CJIH-16-86-8 4000 2010 96,8 11,0 11,4
CJIH-17-59-8 5000 2510 96,53 17,2 15,2
CJIIH-17-76-8 6300 3150 96,94 18,1 14,8
CJIH-17-94-8 8000 3980 97,22 20,3 18,1
CIH-17-119-8 10 000 5000 97,4 23,5 21,0

600 06/mun
CJIH-14-44-10 630 325 93,98 5,6 4,06
CJIH-14-56-10 800 410 94,65 5,76 4,63
CJIH-15-39-10 1000 511 94,68 7,66 5,38
CJIH-15-49-10 1250 637 95,16 7,54 6,56
CJIH-15-64-10 1600 812 95,78 7,79 6,99
CJIH-16-54-10 2000 1010 95,66 10,7 8,68
CJIH-16-71-10 2500 1265 96,22 10,9 8,46
CJIH-16-86-10 3200 1615 96,58 11,6 10,5
CJIH-17-59-10 4000 2010 96,67 12,9 12,7
CIH-17-76-10 5000 2510 97,06 14,6 11,7
CJIH-17-94-10 6300 3150 97,24 17,1 14,4
CJIH-18-71-10 8000 4000 96,94 223 20,1
CJIH-18-91-10 10 000 5000 97,26 22,7 22,1
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[Tponomxenue Tadauib 9.3

HommunaansHas Mo1I-
HOCTE Koadduuument, kBt
Twun nBurarens Kn.g., %
aKTHBHAs, | PEAKTHB-
kBT Has, KBAp Dy D

500 06/mun
CJIH-14-36-12 400 209 92,66 3,88 2,97
CJ/IH-14-44-12 500 257 93,45 5,05 3,63
CJIH-15-34-12 630 327 93,82 5,16 4,72
CJIH-15-39-12 800 412 94,15 6,48 5,54
CJIH-15-49-12 1000 511 94,89 6,61 5,88
CJ/IH-16-41-12 1250 637 94,78 8,44 6,09
CJIH-16-51-12 1600 816 95,39 8,63 7,61
CJIH-16-64-12 2000 1020 95,95 9,22 8,29
CJIH-17-49-12 2500 1265 95,79 11,5 9,36
CJIH-17-59-12 3200 1615 96,29 10,2 11,7
CJH-17-76-12 4000 2010 96,6 11,3 13,2
CJIH-18-59-12 5000 2520 96,37 20,0 14,9
CJIH-18-71-12 6300 3160 96,79 21,0 16,3
CJIH-18-91-12 8000 3990 97,18 18,1 18,5
CJIH-18-111-12 10 000 5000 97,43 20,6 22,5

375 o6/mun
CJIH-15-21-16 320 170 90,12 4,76 4,1
CJIH-15-26-16 400 211 91,45 5,31 427
CJIH-15-34-16 500 262 92,75 5,52 423
CJIH-15-41-16 630 327 93,2 6,64 491
CJIH-16-34-16 800 415 93,85 7,07 5,25
CJIH-16-41-16 1000 515 94,08 8,3 6,55
CJIH-16-51-16 1250 642 94,8 8,43 7,07
CJIH-17-39-16 1600 821 94,94 12,1 7,56
CJIH-17-49-16 2000 1020 95,36 11,9 10,4
CJH-17-59-16 2500 1270 95,8 12,5 11,8
CJIH-18-49-16 3200 1615 95,59 17,5 12,2
CJIH-18-61-16 4000 2020 96,12 17,6 13,4

300 06/mun
CJIH-15-29-20 320 172 90,15 4,64 4,6
CJIH-15-36-20 400 211 91,18 5,13 5,08
CJIH-15-26-20 500 264 91,7 5,81 5,39
CJIH-16-34-20 630 330 92,66 6,68 5,46
CJIH-16-41-20 800 416 93,32 7,76 6,0
CJH-17-31-20 1000 519 93,22 9,6 7,7
CJIH-17-39-20 1250 646 94,05 9,87 8,25
CJIH-17-46-20 1600 821 94,79 10,8 9,15
CJIH-18-39-20 2000 1020 95,08 13,4 9,85
CJIH-18-49-20 2500 1270 95,38 15,3 10,7
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Oxkonyauue Tadoaunsl 9.3

HomunaansHas MoIt-
HOCTD Koaddunument, kBt
Tun agBurarens K.n.a., %
aKTHBHas, €aKTUB-
kBT HFE)IH, kBAp Dy D
CJH-18-61-20 3200 1630 95,9 16,9 11,8
CJIH-18-74-20 4000 2020 96,31 18,2 13,0
250 06/mun
CJH-16-21-24 320 172 89,1 5,78 4,22
CJIH-16-26-24 400 214 90,9 5,83 4,34
CJIH-16-34-24 500 264 92,18 6,14 4,58
CJH-16-41-24 630 331 92,83 6,86 5,45
CIIH-16-31-24 800 418 93,17 8,5 6,3
CJH-17-39-24 1000 520 93,37 10,0 7,19
CJH-17-46-24 1250 646 94,2 10,3 8,21
CJIH-18-39-24 1600 825 93,77 14,6 10,4
CJIH-18-49-24 2000 1025 94,51 16,0 10,4
CJIH-18-61-24 2500 1270 95,23 15,9 11,7
CJIH-19-46-24 3200 1630 95,41 16,7 15,4
CJIH-19-54-24 4000 2030 95,71 20,8 16,3
187 06/mumn
CJH-17-19-32 320 174 89,25 5,19 4,72
CJH-17-21-32 400 216 90,2 5,97 5,38
CJH-17-26-32 500 266 91,6 6,57 5,29
CJIH-17-34-32 630 334 92,34 6,27 6,91
CJIH-18-26-32 800 423 92,08 11,1 7,29
CJIH-18-34-32 1000 524 92,76 11,5 8,31
CJIH-18-44-32 1250 650 93,76 12,1 8,4
167 06/mumn
CIH-17-21-36 320 175 88,68 6,65 4,18
CJH-17-26-36 400 216 90,03 7,64 4,25
CJH-17-31-36 500 268 91,3 8,07 4,7
CJIH-18-24-36 630 336 91,1 9,73 7,14
CJIH-18-29-36 800 423 91,68 10,5 8,30
CJIH-18-36-36 1000 523 92,86 11,3 8,31
CJIH-19-26-36 1250 655 93,69 11,4 9,65
150 06/mumn
CJIH-18-14-40 320 181 86,55 6,26 6,93
CJIH-18-19-40 400 220 89,6 6,22 6,12
CJIH-18-24-40 500 268 91,24 6,53 5,9
100 06/mun
CJH-19-31-60 800 430 90,53 12,9 10,3
CJIH-19-39-60 1000 532 91,55 15,3 10,6
CJIH-20-24-60 1250 660 91,55 21,0 11,9
CJIH-20-31-60 1600 836 92,54 21,5 12,5
CJIH-20-39-60 2000 1040 93,6 20,7 13,9
CJIH-20-49-60 2500 1290 94,24 19,6 19,2
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Tabmnuna 9.4

TexHuyeckue naHHble CUHXPOHHBIX ABurateneit cepuu CIH HanpskeHuem
10 kB, cos¢ =0,9

HomunanrsHast MomI-
HOCTbH

Koaddumment, kBt

Twun nBurarens Kn.a., %
aKTHBHAs, | PEAKTHB-
kBT Has, KBAp Dy D
1000 o6/mun
CJIH-15-39-6 1250 645 94,45 6,77 6,98
CJIH-15-49-6 1600 817 95,08 7,58 7,56
CJIH-15-64-6 2000 1010 95,73 8,39 7,2
CJIH-15-76-6 2500 1265 96,07 9,2 8,93
CJIH-16-69-6 3200 1620 95,95 11,3 11,0
CJIH-16-84-6 4000 2010 96,43 10,6 11,8
CJIH-16-104-6 5000 2510 96,72 13,1 11,0
750 06/mun
CJIH-16-39-8 1250 640 93,86 7,2 6,48
CJIH-16-44-8 1600 815 94,58 8,3 8,12
CJIH-16-54-8 2000 1020 95,04 9,48 9,83
CJIH-16-71-8 2500 1265 95,80 8,81 8,23
CJIH-16-86-8 3200 1615 95,62 12,2 12,3
CJIH-17-59-8 4000 2010 96,04 14,2 13,0
CJH-17-76-8 5000 2510 96,42 15,0 12,8
CJIH-17-94-8 6300 3160 96,75 16,5 15,3
600 06/mun
CJIH-16-44-10 1250 637 94,01 8,0 6,05
CJIH-16-54-10 1600 820 94,65 9,43 8,24
CJIH-16-71-10 2000 1015 95,38 9,64 7,5
CJIH-16-86-10 2500 1265 95,6 10,1 10,2
CJIH-17-59-10 3200 1620 95,91 10,3 13,6
CIH-17-76-10 4000 2010 96,45 11,3 13,6
CJIH-17-94-10 5000 2510 96,65 14,1 13,7
CJIH-18-71-10 6300 3170 96,4 17,6 18,7
500 06/mun
CJIH-17-34-12 1250 642 92,86 9,08 8,53
CIH-17-41-12 1600 820 93,76 8,51 11,0
CJIH-17-49-12 2000 1020 94,76 10,0 9,36
CJH-17-59-12 2500 1275 95,57 8,49 10,2
CIH-17-76-12 3200 1620 96,04 9,72 11,2
CJIH-18-59-12 4000 2039 95,67 16,4 15,4
CJIH-18-71-12 5000 2520 96,28 16,5 16,4
CJIH-18-91-12 6300 3160 96,62 14,2 19,4
CJIH-18-111-12 8000 4000 97,00 16,9 22,1
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Oxkonyauue Tadbauner 9.4

HomunansHas MoIt-
HOCTBH

Koaddunument, kBt

Tun nBurarens K.n.g., %
aKTHUBHAS, | PEAKTHB-
kBT Has, KBAp D Dy

375 06/mun
CIIH-17-41-16 1250 642 93,76 10,0 7,79
CJH-17-49-16 1600 825 94,25 10,3 10,4
CIIH-17-59-16 2000 1020 94,95 10,4 12,0
CJIH-18-49-16 2500 1280 94,88 13,2 13,1
CIH-18-61-16 3200 1625 95,15 14,7 14,7
CJIH-18-74-16 4000 2020 95,53 18,5 13,8

300 06/mun
CJH-18-31-20 1250 645 93,45 9,71 8,07
CJIH-18-39-20 1600 826 93,86 10,5 11,9
CJIH-18-49-20 2000 1025 94,6 13,0 12,3
CIH-18-61-20 2500 1275 95,34 12,3 13,2
CJIH-18-74-20 3200 1620 95,54 14,0 15,1

250 06/mun
CJIH-18-39-24 1250 650 93,46 9,96 8,83
CJIH-18-49-24 1600 825 94,21 11,1 9,51
CJIH-18-64-24 2000 1025 94,83 12,5 8,53
CJIH-19-46-24 2500 1280 94,68 13,7 13,3
CJIH-19-54-24 3200 1635 95,02 18,2 14,4

Tab6muma 9.5

TexHauyeckue naHHble CMHXpOHHBIX ABurateneit cepuu CT/I, 3000 06/mMuH,

cos® =0,9

Homuuansuas mMori-
HOCTbH

Koaddunument, kBt

Tun nBuraresns K.anng., %
aKTHBHAs, | PEAKTHB-
kBT Has, KBAp Dy D
Hanpsowcenuem 6 kB
CT-630-2 630 320 96,17 2,22 2,95
CTI-800-2 800 408 96,33 2,91 3,52
CTO-1000-2 1000 505 96,52 3,39 3,99
CTHO-1250-2 1250 630 96,85 3,93 3,54
CT-1600-2 1600 705 96,99 493 4,13
CTI-2000-2 2000 1000 96,96 5,48 5,94
CT-2500-2 2500 1250 97,43 6,74 5,53
CTH-3200-2 3200 1600 97,61 7,87 6,94
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OxkoHyanue Tadoaunsl 9.5

HomunaansHas MoIi-
HOCTE Koaddunuent, kBt
Tun nBurarens K.n.g., %
aKTUBHAs, | pPEaKTHUB-
kBT Has, KBAp Dy D
CTO-4000-2 4000 2000 97,57 8,99 10,0
CT/-5000-2 5000 2500 97,63 10,5 11,9
CTH-6300-2 6300 3150 97,83 10,3 11,6
CT/-8000-2 8000 4000 97,93 12,5 15,0
CTHI-10 000-2 10 000 5000 97,95 16,8 16,3
CT/H-12 500-2 12 500 6200 97,945 20,6 20,4
Hanpsorcenuem 10 kB
CTI-630-2 630 320 95,53 2,27 3,11
CT/-800-2 800 408 95,58 2,79 4,06
CTI-1000-2 1000 505 95,79 3,61 4,42
CT/-1250-2 1250 630 96,15 3,84 443
CTIO-1600-2 1600 705 96,31 4,64 5,57
CT/-2000-2 2000 1000 96,48 5,37 6,8
CTIO-2500-2 2500 1250 97,00 6,17 7,13
CT/-3200-2 3200 1600 97,08 7,76 8,98
CT-4000-2 4000 2000 97,19 9,41 11,1
CT/-5000-2 5000 2500 97,84 10,4 13,2
CTH-6300-2 6300 3150 97,49 10,6 14,8
CT/-8000-2 8000 4000 97,64 12,3 17,7
CTI-10 000-2 10 000 5000 97,8 14,2 19,2
CTH-12 500-2 12 500 6200 97,79 20,0 23,7

B TEXHUKO-3KOHOMHUYECKMX pacyerax Belu4yuHa 1orepb APcy
paccMaTpuBaeTCsl Kak COCTaBJSAIONIasl 3aTpaT Ha BBIPAOOTKY pEaKTUBHOM
MOIITHOCTH (cM. Tab1. 9.16).

9.1.2. OnpeneneHue MOIIHOCTH OaTapeil KOHAEHCATOPOB B CETAX
HanpsizxkeHueM Boire 1000 B

st KaX 01 LIEXOBOU [OJICTAHLUH pacCUYUTHIBAECTCSA
HECKOMITCHCHUPOBAaHHAsl pEeaKTHUBHAs HAarpy3ka Ha ctopoHe 6/10 kB kaxmoro
TpaHcdopmaropa:

Qmp. Heck Qmp. max — Osic<1s + AQmp ) (9.9)
1€ Oypmax — HANOOIIBILAS pacyeTHAsl PeaKTHBHAs HAarpy3ka TpaHC(HOpMaTopa;
Osk<1 8 — (PaxTUdecku MpUHATas MOIIHOCTh KOHueHcaTopoB mo 1000 B;
AQ,, — CyMMapHBIE PEaKTHUBHbIE IIOTEPH B TpaHC(HOPMATOpPE IIPH €ro
koa(puImeHTe 3arpy3Ke ¢ ydeToM KomneHcaiuu (tadi. 9.6).
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Tabmnuna 9.6

PeakTuBHbIe moTepu B Tpancpopmarope, KBAp, npu kodpduimente
3arpysKu P,

HomuHnansHas Momi- Bup
HOCTh TpaHchopma-
Topa, KBA 0,5 0,6 0,7 0,8 0,9 1,0

400 13 15 18 20 23 26
630 20 23 28 33 39 45
1000 28 34 41 49 58 69
1600 41 51 62 75 90 107
2500 62 79 99 121 146 175

JUis  KaXJ0ro pacupeleMTeIbHOr0 IMyHKTa (WM TOJACTAHLIUN)
OIIPENEIAETCS €r0 HECKOMIIEHCUPOBAHHAs PEaKTUBHAs Harpyska (J, , Kak
CyMMa PEaKTUBHBIX MOIIHOCTEMN MUTAOIIUXCSA OT HErO LEXOBBIX MOACTAHLIAN
U IpyTUX NMOTpeOuTENeH.

CyMMapHasi pacyeTHasi peakTUBHasi MOLIHOCTb OaTapeil KOHAEHCATOPOB
6/10 kB nns Bcero mnpeanpusTHs ONpeAensieTcss W3 ycloBus OanaHca
PEAKTUBHOW MOIIHOCTH:

i=n
QEK = Z;Qp,ni _QC,ZZ pacn _Qal 4 (910)

=
rae O, . — pacyeTHas peakTHBHAas Harpyska Ha muHax 6/10 xB 1i-ro
pacnpenenuTenbHoro  MyHKTa;  Qcjypeen — PpaclojlaraéMas MOLIHOCTb

CUHXPOHHBIX JIBUTATENIe; # — KOJUYECTBO PACHPEICTUTEIbHBIX MyHKTOB
WU TOJACTAaHIMN Ha mpeanpustuu; (J,; — BXOJHAs PEAKTHUBHAasT MOIIHOCTD,
3a/IaHHasl SHEProcUcTeMOM Ha muHax 6/10 kB.

YcranoBky Oatapei 6/10 kB pexomeHayercs npeaycMaTpuBaTh Ha T€X
pacripefieIuTeNbHbIX  IMyHKTaxX, TIJIe pEeakTUBHAas  Harpy3ka HMeEeT
WHIYKTUBHBIA  XapakTep M  HMMeEeTCsl  TEXHUYECKas  BO3MOXKHOCTh
npucoenuuenus. CymmapHas peakTuBHas MomHocTh BK pacnpenensiercs
MEXAY OTIEIbHBIMM CEKIMSIMHU TMOACTAHIIMM  MPOMOPIUOHAIBHO HX
HECKOMIICHCUPOBAHHOM peakTUBHOW Harpy3ke Ha muHax 6/10 kB wu
OKpyTJIAeTCS J10 OJMbKaIied CcTaHgapTHOM MOITHOCTH KOMILUIEKTHBIX
KOHJICHCATOPHBIX ~ yCTaHOBOK  (Tadm. 9.7-9.9). K xaxmod cexuuu
pacrnpenenuTeabHON MOACTaHIIUH PEKOMEHAYETCS MOJKIIOYATh
KOHJIEHCATOpbl OJMHAKOBOW MomHOCTH, HO He MeHee 1000 kBAp. Ilpu
MEHBIIIEH MOITHOCTH ©Oarapen ee Ieeco00pa3Ho yCTaHaBIMBATh Ha
MUATAIOLIEN NEXOBOW MOJICTAHLINH.
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Tabmuna 9.7

Perynupyemsie koHaeHCATOpHBIE ycTaHOBKHK 6/10 KB

Homu- | Homu- ["abapurtHbIe pa3Mepsl, MM
HaJIb- HAJIb- Kosu-
Tum Has HOE YeCTBO OCHOBaHHE Macca,

MOIIT- Halps- | cryne- KT

HOCTB, KCHUC, HEH JUINHA HINPU- BBICOTA

kBAp kB Ha
YKIJI56-6,3-450Y3 450 6,3 1 2210 820 1600 570
YKII56-6,3-900Y 3 900 6,3 2 3010 820 1600 825
YKIJI56-6,3-1350Y3 1350 6,3 3 3810 820 1600 1080
YKIJI56-6,3-1800Y 3 1800 6,3 4 4610 820 1600 1335
YKIJI56-6,3-2250Y3 2250 6,3 5 5410 820 1600 1590
YKII56-6,3-2700Y 3 2700 6,3 6 6210 820 1600 1845
YKIJI56-6,3-3150Y3 3150 6,3 7 7010 820 1600 2100
YKIJI56-10,5-450Y3 450 10,5 1 2210 820 1600 570
YKIJI56-10,5-900Y3 900 10,5 2 3010 820 1600 825
YKJI56-10,5-1350Y3 1350 10,5 3 3810 820 1600 1080
YKIJI56-10,5-1800Y3 1800 10,5 4 4610 820 1600 1335
YKJI56-10,5-2250¥3 | 2250 10,5 5 5410 820 1600 1590
YKII56-10,5-2700Y3 | 2700 10,5 6 6210 820 1600 1845
YKJI56-10,5-3150Y3 | 3150 10,5 7 7010 820 1600 2100
BK®>-12,6-800V 1 800 12,6 16 1670 1490 1070 640
BK®3-12,6-1000¥1 1000 12,6 20 1950 1490 1070 750
BKIIID-12,6-2200V 1 2200 12,6 22 1800 1490 1350 1530

Ta6mwmma 9.8

Heperynupyemsie (YK) u perynupyemsie o Hanpsbkenuto (H) u peaktuBHOM
motHocTH (M) KoHZleHcaTopHbIe ycTaHoBKHU 6/10 kB

HomunansHOE IIIxana HOMUHAIBHBIX MOIITHO-
Tun o
HanpsbkeHue, kB crelt, KBAp

VK-6-Q V3 6.3 300, 600, 900, 1200, 1500, 1800
YKH(M)-6-Q V3 6,3 300, 600, 900, 1200, 1500, 1800
VK-6-Q V1 6.3 450, 675, 900, 1125
YKC-6-Q V1 6,3 90, 180
YKH(M)-6-Q V1 6,3 300, 600, 900, 1200, 1500, 1800
YK-10-Q V3 10,5 300, 600, 900, 1200, 1500, 1800
YKH(M)-10-Q Y3 10,5 300, 600, 900, 1200, 1500, 1800
YK-10-Q V1 10,5 450, 675, 900, 1125
VKC-10-Q V1 10,5 90, 180
YKH(M)-10-Q V1 10,5 300, 600, 900, 1200, 1500, 1800

Ipumeuanus: 1. Q — MOIIIHOCTH TIO IIIKAJIE.
2. C — Ma4ToBas yCTaHOBKA.
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Tadmnuna 9.9

Konnencarops! ass nossimenus koddduimenta momuoctu, U = 1-10 kB

Howmu- Bricora
Homunans-
MomtHOCTh, | HallbHAs KoHIeH- | Mac-
Tun HOE Harps-
serye, KB kBAp €MKOCTb, caropa, ca, KT
MKD MM
K3I1-6,3-200-2V1 6,3 200 16,0 821 48
K3II-6,3-225-2V1 6,3 225 18,0 821 48
K3I1-10,5-200-2V¥1 10,5 200 5,7 861 48
KO3II-10,5-225-2V1 10,5 225 6,4 861 48
KOK®-4-200-2Y XJI1 4.0 200 39,8 827 50
KOK®-4,4-200-2Y XJI1 4.4 200 32,9 827 50
KOKIII-6,3-200-1VY1 6,3 200 16,0 861 50
KOK®-6,3-200-2Y XJI1 6,3 200 16,0 861 50
KOK®d-6,6-200-2YXJI1 6,6 200 14,6 861 50
KO9KIII-7,3-200-1Y1 7,3 200 12,0 861 50
KOK®-7,3-200-2YXJI1 7,3 200 12,0 861 50
KCK®-4,4-150-2V1 4.4 150 24,7 787 52
KCK®-6,6-150-2V¥1 6,6 150 11,0 821 52
KCK®-7,3-150-2V1 7,3 150 9,0 821 52
K51-1,05-37,5-1Y3 1,05 37,5 108,3 418 26
K91-1,05-37,5-2V3 1,05 37,5 108,3 418 26
K52-1,05-75-1Y3 1,05 75 217,0 739 52
K92-1,05-75-2V¥3 1,05 75 217,0 739 52
K51-3,15-37,5-2V3 3,15 37,5 12,0 441 25
K91-6,3-37,5-2V3 6,3 37,5 3,0 471 25
K51-10,5-37,5-2V3 10,5 37,5 1,08 526 25
K92-3,15-75-2¥3 3,15 75 24,0 756 48
KD22-6,3-75-2V3 6,3 75 6,0 786 48
K92-10,5-75-2V¥3 10,5 75 2,16 841 48

9.2. KomneHcanmusi peakKTUBHOI MOIIHOCTH B JJIEKTPUYECKHUX CETAX
001ero Ha3HaYeHus Hanpsixenuem a0 1000 B

Ha nmpoMbIIUIEHHBIX —OPEANPUATHAX K  AJICKTPUUECKUM  CETAM
HanpsiHKEHUEM bi (o) 1000 B MMOIKJIFOYAETCS OoubIIas JacTh
AIIEKTPONPUEMHUKOB, NOTPEOISIOUX PEaKTUBHYIO MOIIHOCTb.
Koadduument momHocT Harpy3ku o0bidyHO He mipeBbiaet 0,7-0,8, a camu
CETH DJIEKTPUYECKHU yAaJEeHbl OT UCTOUYHUKOB nuTaHus. [losTromy mepemaua
peakTuBHOW MomHOCTH B ceTh a0 1000 B mpuBOAMT K MOBBIIIEHHBIM
3aTparaM Ha YBEJIIMYECHHE CEUYCHHI MPOBOJHUKOB M IMOBBIIIEHUE MOUIHOCTH
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TpaHc(OpPMaTOpPOB, MOTEPSM AKTHUBHOM W PEAKTUBHOW MOIIHOCTH. OTH
3aTpaTbl MOYKHO YMEHBIIUTh, OOECHEYMB KOMIICHCAIIMI0 PEAKTUBHOU
MOIIIHOCTH HemnocpeacTBeHHo B cetu 10 1000 B.

Hcrounnkamu peakTuBHOM MoITHOCTH B ceTsix 10 1000 B moryT ObITh
CUHXpPOHHBbIE JBUraTenu HanpsokeHuem 380-660 B (tabn.  9.10),
KOHJIEeHCATOpHbIe ycTaHOBKHM (Tabm. 9.11, 9.12) m KoHmeHcaTopbl s
noBBIIICHUS KO3 (uUIMEeHTa MOIIHOCTH HampsbkeHuemM 1o 1000 B
(tabn. 9.13). HeckomneHcupoBaHHasi 4YacTb  PEAKTUBHOW  HArpy3Ku
MOKPBIBAETCS IEPETOKOM PEaKTUBHOW MOIIHOCTHU ¢ HH 6/10 kB.

Tadmuna 9.10

TexHuueckne naHHble CHHXpOHHBIX aBuratenei cepuu Cl u C13
Hanpsbkennem 380 B, cos¢g = 0,9

HomuHansHast MOIIHOCTH Koadppumnument, kBt
Twun nBura- K, %
TeJs aKTUBHAs, | pPEaKTUBHas, D, D,
kBT kBAp
12-24-6 250 130 93,0 1,74 2,18
12-29-6 320 166 93,5 2,04 2,54
12-36-6 400 206 94,0 2,20 2,88
12-46-6 500 256 94,5 2,45 3,21
12-24-8 200 105 92,5 0,98 1,95
12-29-8 250 131 93,2 1,55 2,28
12-36-8 320 166 93,7 1,88 2,51
12-46-8 400 206 94,2 2,10 2,72
12-24-10 160 84 92,2 1,33 1,53
12-29-10 200 105 92,3 1,47 2,00
12-36-10 250 130 93,0 1,72 2,18
12-46-10 320 166 93,6 2,08 2,42
12-24-12 125 67 90,2 1,23 1,88
12-29-12 160 85 91,0 1,46 2,25
12-36-12 200 105 92,0 2,35 2,39
12-46-12 250 131 92,5 2,01 2,67
13-20-16 125 68 88,5 1,63 2,33
13-25-16 160 87 89,5 1,88 2,57
13-34-16 200 107 90,5 1,98 2,93
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Tabmuna 9.11

Perynupyemsbie koHieHCcaTOpHbIE ycTaHOBKH, U < 1000 B

Homit- | Homs Ko ["aGaputHbIe pazMepsl, MM
Tun Hﬁgﬁfﬂ H;;Iri’g;e YEeCTBO OcHoBanue Macca,
HOCTh, | )KEHME, CTgel;Ie' - BeicOTa | T
kBAp kB JUIAHA Ha
YKM58-0,4-100-33'V3 | 100 0,4 3 530 440 | 1675 | 175
YKM58-0,4-200-33'°y3 | 200 0,4 6 720 440 | 1675 | 285
YKM58-0,4-268-67Y3 268 0,4 4 730 440 | 1910 | 335
YKM58-0,4-402-67Y3 402 0,4 6 1120 | 440 | 1910 | 505
YKM58-0,4-536-67Y3 536 0,4 8 1430 | 440 | 1910 | 635
YK1-0,4-37,5Y3 37,5 0,4 1 415 150 360 | 14,52
VK2-0,4-37,5V3 37,5 0,4 2 415 150 360 | 14,52
YKM-0,4-112,5-37,5Y3 | 112,5 | 04 3 540 410 | 1860 | 130
YKM-0,4-225-37,5Y3 225 0,4 6 740 410 | 1860 | 180
YKM-0,4-337,5-37,5Y3 | 337,5 | 04 9 1070 | 410 | 1860 | 270
VK1-0,4-33"%V3 333 1 04 1 430 130 | 450 28
YK2-0,4-66"°Y3 66> 0,4 2 430 325 500 59
VK3-0,4-100Y3 100 0,4 3 430 530 500 87
YK4-0,4-133'°V3 1333 | 04 4 430 735 500 115
BKD-1,05-252V1 252 | 1,05 4 900 530 575 143
YK-0,38-110H 110 | 0,38 | 1x110
VYK-0,38-220H 220 | 038 | 2x110
VYK-0,38-320H 320 | 0,38 | 3x110
YK-0,38-430H 430 | 038 | 4x110
YK-0,38-540H 540 | 0,38 | 5x110
YK-0,38-150H 150 | 038 | 1x110
YK-0,38-300H 300 | 038 | 2x110
YK-0,38-450H 450 | 0,38 | 3x110
YK-0,38-600H 600 | 0,38 | 4x110
YK-0,38-750H 750 | 0,38 | 5x110
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Tadmuna 9.12

Heperynupyewmsie (YK) u perynupyemsie o Hanpsbxkenuto (H), peakTuBHOM
MortHocTH (M), momaomy Toky (T) u Bpemenu (B) koHaeHCaTOpHBIE
ycTaHoBKHU HarpsikeHueM 380 B (Q — MOUTHOCTD 110 HIKaje)

[ITxana HOMUHAJILHEIX MOIIIHO-

Yucrno peryinnpyembix

Tun creid, KBAp CEeKINH
VYK-0,38-Q V3 75; 150; 225; 450 —
KKT(H)-0,38-Q V3 25; 50 1
YKH(T, B)-0,38-Q V3 75; 150; 225; 450 1
YKH(M)-0,38-Q-50 V3 150; 300 3;6
YKH(M)-0,38-Q-150 V3 450; 600; 750; 900 3;4;5;6

VK-0,38-Q-V1
KKT(H)-0,38-Q V1
VKH(T, B)-0,38-Q V1

75; 150; 225; 450
25; 50
75; 150; 225; 450

Tabmauma 9.13

Konnencarops! asist noBsimenus koddduimenta momuocty, U < 1000 B

Homunans- Mor- Homunans- BricoTa Macca,

TI/IH HOC HaHp}I— HOCTB, Hasj CM- KOHACHCA- KI', HC

JKeHue, kB kBAp KOCTb, MK®D TOpa, MM Oonee
KD1-0,38-25-2Y3 0,38 25 551,0 410 26
KD1-0,38-25-3Y3 0,38 25 551,0 410 26
KD2-0,38-40-2Y3 0,38 40 882,0 480 53
KD2-0,38-40-3Y3 0,38 40 882,0 480 53
KD2-0,38-50-2Y3 0,38 50 1102,0 480 53
KD2-0,38-50-3Y3 0,38 50 1102,0 480 53
KDK1-0,4-33'3-2V3 0,4 33173 663,0 410 25
KDK1-0,4-3313-3y3 0,4 33173 663.,0 404 25
KDK2-0,4-67-2V3 0,4 67 1334,0 725 50
KDK2-0,4-67-3Y3 0,4 67 1334,0 725 50
KD1-0,66-25-2Y3 0,66 25 183,0 418 26
KD1-0,66-25-3Y3 0,66 25 183.0 418 26
KD2-0,66-50-2Y3 0,66 50 366,0 480 53
KD2-0,66-50-3Y3 0,66 50 366,0 480 53
KCK1-0,4-33'3-3T3 0,4 33153 522.8 404 30
KCK1-0,415-33"33T3 0,415 3313 | 616,3;513.6 404 30
KCK1-0,44-33'3-3T3 0,44 33173 456,9 404 30
KCK2-0,4-67-3V3 0,4 67 1111; 1334 725 60
KCK2-0,415-67-3T3 0,415 67 1239; 1032 725 60
KCK2-0,44-67-3T3 0,44 67 919 725 60
KMIIC-0,4-12,5-3V3 0,4 12,5 82,9x3 271 3,9
KD1-1,05-37,5-1Y3 1,05 37,5 108,3 418 26
KD1-1,05-37,5-2Y3 1,05 37,5 108,3 418 26
KD2-1,05-75-1Y3 1,05 75,0 217,0 739 52
KD2-1,05-75-2Y3 1,05 75,0 217,0 739 52
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9.2.1. OnpenesieHre MOLIHOCTH 0aTapeil KOHIACHCATOPOB

CyMmMapHasi pacueTHasi MOIIHOCTb HH3KOBOJIBTHBIX BK ompenensercs
[0 MHUHUMYMY IIpUBEJIEHHBIX 3aTpaT JByMs IIOCJIEI0BAaTEIbHBIMU
pacyeTHBIMHU STallaMU.

1. BeiOOp 3KOHOMHYECKH ONTHUMAIBHOTO YHCIA TpaHChHOPMATOPOB
LEXOBBIX TPAHC(POPMATOPHBIX MMOACTAHIIUH.

2. OmnpeneneHue JOMOJHUTEIBHOM MOIIHOCTH OaTapel ¢ 1esblo
ONTHUMAJIBHOTO CHUKEHHUS MOTEpb B TpaHcpopmaTopax u B cetu 6/10 kB
PEANPUATHS, TUTAIOIIENH 3T TPAaHCPOPMATOPHI.

CymmMmapHnas pacuetHas MouIHocTh Oatapeil Hike 1000 B paBHa:

QEK,H :QEK,HI +QEK,H27 (9.11)

rne Opsx m U QOpkx ;2 — CyMMapHble MOIIHOCTU OaTapei, omnpeaereHHble Ha
yKa3aHHBIX dTanax pacyera.

Pacuernas MOIIHOCTh Oarapei pacrpenensercs MEKITY
TpaHchopMaTopamMu liexa MPOMOPIMOHATBHO UX PEAKTUBHBIM Harpy3KaM.
Jns KakIOW TEXHOJOTMYECKHM KOHLEHTPUPOBAHHOW TPYNIbl ILEXOBBIX
TpaHC(HOPMATOPOB OJMHAKOBOW MOIIHOCTH MHUHHMMAJIBbHOE UX YHUCJIO,
HEO0OXOAMMOE JUIsl MHUTAHHUS HAWOONBIIEH PAaCUETHOW AaKTHBHOW HArpy3Ku,
ompenensercs mo ¢popmyiie:

P
— p ﬁ A/
Nmp min S + ’ (912)
B mp > nom mp
rac Pcp — CpCOoHAA CYMMaApHasd pacdCTHasA aKTHBHAA HAI'pPpy3Ka ,HaHHOﬁ

Tpynnel TpaHC(GOPMATOpPOB 3a Hambosiee 3arpyKEHHYI0 CMEHY; [3,,
K02()(GUIMEHT 3arpy3Ku TPAHCHOPMATOPOB; S,y mp — TPUHATAST HOMHHAJIbHAS
MOIIIHOCTh OJHOTO TpaHchopmaTtopa; AN — nobaBka A0 OJMKaWIIETro
OOJIBIIEro LENOro Yucia.

[Tpu BeIOOpPE uncna u momuHocTd KTII anst nuranus cetu mmwke 1000 B
[IEXOB CIEAYyeT yUYUTHIBaTh, YTO MPU MOBBIIIEHUH MOIIHOCTH KOMIUIEKTHBIX
TpancdopmaropHbeix noactanuuid 6—-10/0,4 kB Beime 1000 kBA  pesko
pacTeT UX CTOMMOCTb:
® IpU HUMEIOUMXCA  COOTHOLIEHUSX  MEXAY  KalBJIOXXEHUSMU B

TpaHcopMaTopbl LEXOBBIX MOACTAHUMH U anmaparypy i HX
HOJIKJIFOUEHUS, TTOTEPSAMU XOJOCTOTO XO/a, HAarpy30YHBIMU IOTEPSMU U
CTOMMOCTSIMM  JJIEKTPOPHEPIMH 10 JEHCTBYIOIMM TapuPaM S, mp
LEXOBOM mojacTaHUMU He JomkHa npesbimarh 1000 kBA 1o TexHUKO-
PKOHOMHUYECKUM cooOpaxkeHusM. [Ipumenenue tpanchopmaropon 1600 u
2500 kBA BO3MOXHO TOJBKO MO TEXHUYECKUM TPEOOBAHUIM, €CITU 3TO HE
IPUBOJIUT K 3HAUUTEIILHOMY YBEITUUYCHUIO KABIOKEHHUM B CETEBbIE Y3JIbL;
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® U3 OLEHKH ONTUMAJILHOTO KOd(QUIMEeHTa 3arpy3Kud TpaHCHOPMATOPOB
HOJICTAHIIMH CIEAYET, YTO B OOJIBIIMHCTBE CIIy4aeB OH MOXET MPEBBIIIAThH
JOIYCTUMBIN 10 HATPEBY NPEEN, PABHBIN €IUHULIE.
Bvibop  onmumanvho2o  uucia  mpawcopmamopos - yexoswix
noocmanyuy. DKOHOMUYECKH ONTHMAaJbHOE 4YHUCIO TpaHc(hopmMaTopos
paccuuThIBaeTCs o Gpopmyrie:

Nmp3K=Nmpmin+m’ (913)

rae m — JOINOJHUTEIbHOE 4YHCIO TpaHCHOPMATOPOB, a OIpelensercs
YACNBHBIMU 3aTpaTaMHM Ha Iepefady pPEeaKkTHBHOM MOIMHOCTH C YYETOM
ITOCTOSTHHBIX COCTABJISIOIINX KallMTaJbHBIX 3aTparT:

N 3 —3 *
_ B,y (35 1t = 351, 8) =B,,3., (9.14)

3
TTI€ 35K 1, 35K B> 3nc — COOTBETCTBEHHO YCPEIHEHHBIE IPUBEIACHHBIE 3aTPAThI

3

nc

« 3k, 3Bk, B
Ha KoHAeHcaTopsl 10 U Beime 1000 B u noacrannuro; 3, = : =
3

nc

%
[Tpr m3BeCTHBIX YAEIBHBIX 3aTparax, (POPMUPYIOIIMX 3HAYeHHE 3, ,

ONTUMAJIbHOE KOJMYECTBO TPaHCHOPMATOPOB PEKOMEHIYETCS ONPENEsTh
110 KpUBBIM puc. 9.3.

3oHa lm=0 3oua m=1 3o0Ha m=\2 30Ha\m=3 30}{21 m=4

Nmpmin \ >\ \ \\ \\\

oo \\\
30(15)

AN=0 0,2 0,4 0,6 0,8 JA

20(10) |-

10(5) -

I
0,1 02 03 04 0,5 0,6 3.
Puc. 9.3. KpuBble onpeneneHus JOMOJIHUTEIBHOTO Ynciia TpaHC(HOPMaTOPOB 10
(dhakTUIECKUM 3;, npu B, = 0,7+0,8 (3HageHUA N,y min B CKOOKAX JUIS
By = 0,9+1,0)
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Nmp min | 3oHa m=3 N, mp
26
" 3ona m=1
18
- A
-0 3ona m=0
| 11 I I
0,1 0,4 0,7 AN 0,1 04 0,7 AN
a) 0)

Puc. 9.4. 30HbI A5 onipeneneHus AOMOTHUTENFHOTO YUCIa TPAaHC(POPMATOPOB:
a—B,,=0,7+0,8; 6 — B,, = 0,9+1,0

Ecmu pacyernas touka A(N,p min, 3,. ), J€Kamas B 30He m rpaduka,

OKa3anach IpaBec TIpaHULbl TOYKU bB(N,pmin, AN) DTOW XKe 30HBI,
OTBeualolledl paHee NpHUHATONW BeauuuHe AN, TO K N,pmin IpUOaBIAETCS
YHUCJIO M, B IPOTUBHOM ciiy4dae — uucio (m — 1).

[Ipy OTCYTCTBMM JOCTOBEPHBIX CTOMMOCTHBIX IOKa3aTelied s

%
INPAaKTUYECKUX PACYETOB [OIyCKaercs MNpuHUMath 3,.= 0,5 u N,y

OIIPENENAT B 3aBUCUMOCTH OT 71 (N, min, AN) 110 pHc. 9.4.

[Ipu Tpex TpancopmaTopax U MEHEE UX MOIIHOCTb BHIOUPAIOT UCXOST
U3 HamOOJbINeH pacueTHON akTUBHOW Harpy3ku Hike 1000 B 3a mambGonee
3arpy>KEHHYIO CMEHY Ppax yp 110 YCIOBHIO:

P
S onimp 2 —Bma";”\’; : (9.15)
mp
[lo BBIOpaHHOMY  KOJMYECTBY TpaHC(HOPMATOPOB  OMNPEIEISIOT
HanOOJIbIIYI0 PEAKTHBHYI0 MOIIHOCTb, KOTOPYIO IIeJieco00pa3HO MepenaTh
yepe3 TpaHcopmaTopsl B ceTh Hanpsbkenus 10 1000 B:

Qmp = \/(Nmp 9K Bmp SHOM mp)2 - Pr?lax mp * (916)
CymMmapnasi momHOCTh Oatapeit Hmxe 1000 B nns maHHOW rpymmbl
TpaHC(hHOPMATOPOB COCTABHUT:

QEK,HI = Qmax mp - Qmp H (9 17)
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0,5

0,1 0,1
L1 1 R A R N A N N
10 20 30 40 K, 10 20 30 40 K,
a) 0)
Puc. 9.5. Kpussle omnpenenenus KodppuienTa y a1 paaualbHON CXeMbl TUTaHUS
TpanchopMaTopos:

a) Uyon = 6 kB; 6) Uyoy = 10 kB

I11€ Omax mp — CYMMapHasi pacyeTHas peakThBHas Harpyska Hike 1000 B 3a
HanOoJiee HArPYKEHHYIO CMEHY.

Ecmum okaxercsa, 4to QOpx 1 <0, TO MO mNepBOMYy 3Tally pacuera
ycTaHoBKa HU3KOBOJbTHBIX BK He Tpebyercas u wmomHOCTh Ok i
IIPUHUMAETCS PABHOU HYJIIO.

Onpedenenue mowHocmu  bamapeti  KOHOEHCAMOpPO8 C  YeJblo
ONMUMANILHO20 CHUJICEHUS nomeps. JI0NOIHUTENbHAs CyMMapHasi MOIIHOCTD
bK no 1000 B mnst manno# rpynmsl TpaHchopMaTopoB Osk pp OTPEIETSIETCS
o ¢popmyiie:

Osic.112 = O mp Ose,m =7 Nmp e Shon mp > (9.18)

rie Y — pacueTHbld KOd(PQUIMEHT, OMNpeaesieMblidi B 3aBUCUMOCTH OT
nokazarened K;, K, W cXeMbl NUTaHUS 1E€XOBOM TMOACTAHIUU: JIA
pagdaIbHOM CXEeMBbI MO pHC. 9.5; N9 MarucTpaibHOM CXEMBI C JBYMS
Tpancopmaropamu mo puc. 9.6; IS MarucTpaabHOM CXEMbl C TpeMsl U
6onee Ttpanchopmatopamu Y= K;/30; s HIBYXCTYNEHYATOH CXEMBI
nuTaHusl TpaHc(hOpMaToOpoB OT pacmpenenurenbHoro myHkra 6/10 kB, nHa
KOTOPBIX OTCYTCTBYIOT HICTOYHUKH PEAKTUBHOM MoUTHOCTH, Y = K / 60.

3navueHue K| 3aBUCUT OT YJIEIbHBIX NMPUBEACHHBIX 3aTpaT Ha Oarapeu
HanpsibkeHreM 10 U Bbiiie 1000 B u ctouMocT noTeps:

(31-1, k 36,K)

0
rae Cy — pacueTHasi CTOMMOCTb MOTeph Mo Tadnwuile 9.14 (Tonbko I pacueTa
KOMIIEHCALIUM PEAKTUBHON MOIIHOCTH).

K, = 10°, (9.19)
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Puc. 9.6. Kpussie onpenenenns kodahUIueHTa y 1y MarucTpaabHOU CXEMBI
MUTaHus TpaHnchopmaropa:
2) Usow = 6 KB; 6) Uyow = 10 kB

Tabmauma 9.14

Ilokazarenn CTOMMOCTH IOTEPH U 3HAYEHUA K| U1 pa3INYHbIX PaliOHOB

Pacuetrnas ctou- | YaenbHBIN KO-
OObenuHeHHas SHEProcucTeMa Komrecrso MocThb noTeps Cy, s dunmeHt
padounx cuen y.e./kBT nortepb K

Llentpa, CeBepo-3amnana, FOra 1 52 24

2 106 12

3 112 11
Cpennent Bonru 1 64 19

2 93 13

3 106 12
Vpana 1 56 22

2 91 14

3 117 11
Cesepnoro Kakaza 1 89 14

2 95 13

3 103 12
Cubupu 1 85 15

2 85 15

3 85 15
Bocroka 1 136 9

2 136 9

3 136 9
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[Ipy oTCyTCTBHM JIOCTOBEPHBIX CTOMMOCTHBIX IOKa3aTeiedl s
MPAKTUYECKUX pacueToB K| peKOMEHAyeTcs MPUHUMATh 1o Tabmure 9.14.
3nauenue K, onpenensercs mo GopMmyie:

K2

IS

HOM mp

5

(9.20)

F
rae F' — cedenuwe nuHWM; [ — NIWHA JTUHUW (TIPU MAaruCTPAIBHOW CXEMe C
IBYMS TpaHC(POpMaTOpaMu — JJTMHA Y9acTKa J0 MEPBOTO TpaHCHOopMaTopa).
[Ipu OTCYTCTBHHM COOTBETCTBYIOIINX AAHHBIX IOMYyCKaeTCs 3HaUeHUE K,

npUHUMATh 1o Tabnuie 9.15.
Tabnuna 9.15

3Hauenne K, B 3aBUCUMOCTH OT [ U S0 mp

HoMHHAIEHAS Koaddutment K, npu [yirHE NMUTAIOUICH TUHUH, [, KM
MOIIHOCTH TPAHC-
ot 0,5 o ot 1,0 o ot 1,5 o
dopmaropa, kB-A 10 0,5 1.0 15 2.0 cbimre 2,0
400 2 4 7 10 17
630 2 7 10 15 27
1000 2 7 10 15 27
1600 3 10 17 23 40
2500 5 16 26 36 50
Ecmm  oxaxercsa, 4rto QOpxm <0, TO U1 [aHHOW TIPYyNIBI

TpaHCc(OPMATOPOB pEaKTUBHAS MOIIHOCTb (g pp TPUHUMACTCS PaBHOU
HYJIIO.

9.2.2. PacnpenesieHue MOIIHOCTH 0aTapeil KOHIEHCATOPOB B LIEXOBOI
ceTn

JIns KaXaoW UEeXOBOM IOJCTAHIIMM PAacCMATPUBAETCA BO3MOYKHOCTD
pacnpeiesnieHns HailIeHHOM MOIITHOCTH KOHJIeHcaTopoB 10 1000 B B ee cetw.
Kpurepuii 1enecooOpa3HOCTH TaKOTO pacHpelesieHusi — JOMOJHUTEIbHOE
CHUKEHHUE TPUBEJICHHBIX 3aTpaT C YYETOM TEXHUYECKHX BO3MOYKHOCTEU
MOJKJIFOYEHHS OTJEIbHBIX OaTtapeld. Tum, MOITHOCTh M IPYyTUe TEXHUYECKUE
napamerpel BbK mnpuHUMamTCI B COOTBETCTBUHM C JAHHBIMHU 3aBOJa-
usrotoputend. [lomydeHHas BelIMYWHA MOIIHOCTH OaTapeil OKpyTseTcs 0
OnmKalIeil CcTaHmapTHOM MOIIHOCTA KOMILJIEKTHBIX KOHJIEHCATOPHBIX
yCcTaHOBOK (Ta0i. 9.11-9.13).

Ecnu pacnpenenutenbHas CETh BBINOJHEHA TOJBKO KaOEIbHBIMU
JUHUSMH, KOHJICHCATOPHYIO YCTAHOBKY JIFOOON MOIIHOCTH PEKOMEHAYETCS
MPUCOEAUHATh HEMOCPEICTBEHHO K IIMHAM II€XOBOM MOJICTAHIIUY.
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[Ipy nuranuu oT oJaHOTO TpaHchopmaTopa JBYX WM Oolee
MarucTpajbHbIX IIUHONPOBOJOB K KaKJIOMY M3 HUX MPUCOEAUHSIETCS TOJIBKO
no oxHoit Oartapee mo 1000 B. OOmast pacdyeTHass MOIIHOCTH Oartapeit
pacnpezensercs MeXIy IHUHONPOBOIAMHU MPOMOPLHUOHAIBHO UX CyMMapHOM
PEaKTUBHOM Harpy3Ke.

Ha oanHOYHOM MarucTpanabHOM IIMHOIIPOBOJIE CIEAYET MPEyCMaTpUBaTh
YCTaHOBKY He 0oJjiee ABYX ONM3KHX MO MOUTHOCTH KOHJIEHCATOPHBIX YCTAHOBOK
cymMMapHoi  MOIHOCTH  Qpe = Oy ¥ Qs yrn-  Ecli OCHOBHBIE

PEaKTUBHBIC HArpy3Kyd MPUCOCIMHEHBI BO BTOPOM €ro IOJOBUHE, CIEAYET
yCTaHaBJIMBATh TOJbKO oJHYy OaTapetro A0 1000 B. Touka ee moakItOUECHHS
OIPENEIIAECTCS YCIOBUEM:

QEK,H
Oy 2=—=20m; (9.21)
rae Oy, Op+1— PEAKTUBHBIE HArPY3KU IIMHOMPOBOA MEPE y3JI0M /1 U mocie
HEro.
IIpu nprcoeaHEHNN K IHMHOIPOBOAY IBYX HU3KOBOJIBTHBEIX bBK TOukH
UX MOJKIIFOUYEHUS HAXOAAT U3 CIECIYIOIUX YCIOBUIA:

® TOYKA MOJKIIOYCHUS NajdbHEeN OaTapeu:

Q0,2 Q’;’” 20,5 (9.22)
® TOYKA MOJKIIIOYCHUs OnvKkaiiiiei Kk Tpancopmaropy d6arapeu:
Qh - QEKZ 2 Q;K] 2 Qh+1 _Q51<2' (9~23)

9.3. TeXHHUKO-IKOHOMHYECKHE PACYEThI IPH MPOBeIeHUU MePONPUSTHIA
10 KOMIIEHCAIIUN PEAKTHBHON MOIIHOCTH

KputepreM 5KOHOMHYHOCTH TIpH TPOBEACHUH MEPONPUATUN TI0
KOMIICHCAIIMA PEAKTHUBHOW MOIIHOCTU SIBJISETCSI MUHHUMYM TPHUBEICHHBIX
3arpar.

BenuunHa mpuBEACHHBIX 3aTpaT MPH €IWHOBPEMEHHBIX KalMTaIbHBIX
BJIOYKEHUSIX Y TIOCTOSTHHBIX €KETOTHBIX M3ACPKKAX OMPEISISIETCS CyMMOM:

3=E K+H4, (9.24)
rie K — kanuranbHbBIE BIOXKEHHS B COOpY)XEHHE 00bekTa, pyo; E,
HOPMATUBHBI KOAPGUIUEHT 3((HEKTUBHOCTH KANUTAIBHBIX BIIOXKCHHH,
l/ron; 1 — exeroJiHble U3IEP>KKU HA HKCILTyaTalnio 00beKTa, pyo/ro.

Exeronubie u3aepkku /A COCTOAT M3 OTUYMUCIICHUM HA aMOPTU3ALUIO,
pacxoJ0B Ha 00CITy>)KMBaHUE U TEKYLIMH PEMOHT, a TAaK)K€ 3aTpaT Ha OIUIATy
NOTEPb AINEKTPOIHEPIUH.

240

Ba)XHble NYHKTbl AOKYMEHTa MO)XHO HalATu no CCbIAKEI


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=148

OtunciieHHsT Ha aMOpTU3AIMI0 U Pacxojbl Ha OOCTy)XKUBaHUE U
TEKYIIUH PEMOHT MOTYT OBITh BBIPAXKEHBI B BHUJE JOJEH OT KamuTaIbHBIX
BinoxkeHnii. Torma oOmme eXerogHble OTUYUCICHUS OT KamUuTaIbHBIX
BJIO’KEHUI £ MOTYT OBITh MIPEICTABICHBI CYyMMO:

E=E +E +FE , (9.25)
rae E, — HopMupoBaHHBIA KO3(QPUIMEHT OTUUCIECHUN HAa aMOpTU3aluto; £, —
KO3 (PUIIMEHT OTYMCICHUIM Ha 00CITyKUBAaHUE U TEKYIIUI PEMOHT.

C y4eToM 3Toro Belpak€HUE MPUBEACHHBIX 3aTpaT MpUOOpeTaeT BUL:

3=EK+C, (9.26)
rie C — 3arpaTbl Ha NOKPBITUE MOTEPHh DJIJIEKTPOIHEPIUU U AKTUBHOU

MOIIHOCTH B 3JIEMEHTaX JJIEKTPUYECKOW CETH M HMCTOYHUKAX PEAKTUBHOU

MOIITHOCTH, py0/TO1.

B Tex ciywasx, Korga BEJIWYMHBI OTYHUCICHUH OT KalUTalbHBIX
BJIOXKCHU B OTJEIBHBIC SJIEMEHTBI COOPYKAEMOTO OOBEKTa pPa3IUYHbI,
MIPUBEICHHBIC 3aTPaThI:

n
3=Z;E1Ki +C, (9.27)
=

rJIe 7 — YUCIO JIEMEHTOB, UMEIOIINX Pa3JIMYHYIO0 BEJIMUYMHY OTYUCICHUU OT

KalUTaJIbHbBIX BIOKECHUH.

[Ipu coopykeHUN 0OBEKTOB IO 3TAMAM BEIWYMHA 3aTPaT U3 TOJa B TOJ
OyJleT MEHSIThCA JO TE€X MOp, MOKa OOBEKT HE OYJIET MOJTHOCTHIO BBEJCH B
sKCcIuTyatanuio. st Takux 0ObEKTOB 3aTpaThl HA BECh MEPUOJT COOPYKEHUS
MPUBOJATCS JIUOO K TOJly OKOHYAHHUS CTPOUTEILCTBA, MO0 K Tojly Hayaia
ero. Ilpm mpuBeneHUM 3aTpaT K HAYaJIbHOMY TOJdY CTPOUTEIHCTBA
MIPUBEICHHBIC 3aTPaThl 3a BECh MEPHO]I cOOpyKeHus (7 JIeT) COCTaBIISIeT:

T n
B:Z(ZEZ.KZ.+C)B’, (9.28)
t=1 \\i=1

rae ¢ — MPOMEXKYTOK BPEMEHHM B ToJax OT Hadalla CTPOUTENbCTBA, B —

K03 PUIIMEHT MpUBeIeHNs pa3HOBPEMEHHBIX 3aTpart.

[Ipu ompeneneHuu BEIWYMHBI MPUBEACHHBIX 3aTpaT Ha KOMIICHCAIUIO
YUYUTHIBAIOT:

e 3aTpaThl  HAa  YCTAHOBKY  KOMIICHCHUPYIOIIUX  YCTPOMCTB u
JIOTIOJIHUTENILHOTO ~ 000pyAoBaHUsS  (KOMMYTAllMOHHBIX  allllapaToB,
PETYIUPYIOLIUX YCTPOMCTB U T.I1.)

® CHWKEHHE CTOMMOCTH 000pYyI0BaHMs TPaHCHOPMATOPHBIX MOJCTAHIIUN U
CTOMMOCTH COOPYEHHS MUTAOLIEd U PaCIpeIelIUTEIIbHON CETEeH,
BBI3BAHHOE YMEHBIIIEHUEM TOKOBBIX HAIPy30K;

® CHIDKCHHUE TOTEPh DJIEKTPOSHEPTUU B MUTAIOIICH M pacnpeneluTeIbHON
CETSX;

241

Ba)XHble NYHKTbl AOKYMEHTa MO)XHO HalATu no CCbIAKEI


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=148

® CHI)KEHHE YCTAaHOBJICHHOW MOIIHOCTU DJIEKTPOCTAHIINM, BBI3BIBAEMOE
YMEHBIIEHUEM TTOTEPb AKTUBHOM MOIITHOCTH.

B tex cnmydasx, Korja BO3MOKHO OIEHHUTh SKOHOMUYECKUU dPeKT oT
YIIYUIICHHS] PeKUMa HATIPSHKCHUS B CETSIX IMOCIE MPOBEACHUS MEPONPUATUN
M0 KOMITCHCAIIUA PEAKTUBHON MOIIHOCTH, OH TaKXKE JIOJDKCH OBITh YUTCH B
BBIPOKCHHUH MTPUBEICHHBIX 3aTparT.

3arpaThl Ha KOMIICHCAIIMIO PEAKTUBHOM MOIMHOCTH (yCTaHOBKY
KOMITCHCUPYIOIIUX YCTPOMCTRB) B OOIIIEM ClIydae OMpeaesaioTcs o Gpopmyiie:

3 = 30 + 31QK + 32Q13 s (929)

rae O, — peakTHBHAsE MOIIHOCTh KOMIEHCHpYIOUIe ycTtaHoBKH, MBAp; 3, —
MOCTOSIHHAs! COCTABJISIONIAs 3aTpaT, HE 3aBHUCSILNAs OT PEAKTUBHON MOITHOCTH
YCTaHOBKH, pyO/rom; 3, — ynmenpHbIe 3aTpathl Ha | MBAp peaktuBHOU
MOIIIHOCTH yCTaHOBKH, py0/(MBAp-Ton); 3, — yaAenbHble 3aTparbl Ha
1 MBAp” peakTHBHO} MOIIHOCTH YCTaHOBKH, py6/(MBAp®-rox).

PacueTHble BbIpakeHUs A onpeneneHus 3,, 3; U 3, A pa3InyHbIX
MCTOYHHUKOB PEAaKTHMBHOM MOIIHOCTU NpuBeAeHbI B Tabmuue 9.16. B stux
BBIDAKECHUAX: K, — CTOMMOCTB pETyJIATOpa BO30YXKIEHHA CHHXPOHHOIO
JBUTATENs WU PErylIaTopa MOLUIHOCTH Oarapen KOHAEHCATOpoB, pyo; £, —
BEJIMYMHA CyMMapHbIX oTdncienni ot K,; Cy — CTOMMOCTB IOTEPh, pyO/KBT
(tabn. 9.14, meromuka omnpenenenus C, npuBeaeHa B "Y3akaHUAX TI0
KOMIIEHCAIIUM PEaKTUBHOM MOIIHOCTH B paclpeneauTenbHbIx ceTsax"); Dy, D,
— TIOCTOSHHBIE BEJIIMYMHBI, 3aBUCALIME OT TEXHUYECKUX IapaMeTpOB
nsurarens (reneparopa), KBt (3Hauenust D u D, 1 ABUTATENEH pa3imyHbIX
TUTIOB, MOIIHOCTEH W YaCTOT BpallleHWs TMpuBEACHBI B TadOmumax 9.3-9.5,
9.10); O, — HOMUHANIBHAS peakThBHAsg MomHOCTh ojgHoro C/, CK umu CT,
MBAp; N — KOIM4eCTBO OJHOTHIIHBIX ABHMrareneu (remepatopo) O,, —
pEaKTUBHAsT MOIIHOCTb, T€HEpPUpyEMas TIPyNIONd OJHOTHUIHBIX JABUTATENEH,
IEeHEpaTOPOB WJIM CHHXPOHHBIX KOMIIEHCATOPOB JJIsi BCEX MOTpeOUTENei,
KpoMme paccmatpuBaemoro, MBAp; Ky — CTOUMOCTb BBOJTHOTO yCTPOMCTBA JIsl
npucoequHenns Kk cetu bK, py0; K, — ynensHas croumocts bK, py6/MBAp
(tabn. 9.17, 9.18); K., — moiaHAs CTOMMOCTb YCTAHOBKM CHHXPOHHOTO
KOMIICHCATopa, py0; £ — BeIM4YMHA CyMMapHBIX oTuucienuii ot Ky, K, n K. ;

Us.« — OTHOIICHHWE HOMHUHAIBHOTO HANpPsHKEHUA KOHJIEHCATOPOB K
HOMUHAJIBHOMY HAIpsDKEHUIO ceTh, paBHoe | mms BK HampsbkeHueM 1o

1000 B u 1,05 nna BK nanpsixenuem 6—-10 kB; U — oTHOcUTeNIbHAs BEJIMUKMHA
HaNpsDKCHUS CeTH B IMyHKTe npucoeamnenus bK; p; . — yaenpHble morepu
aKTUBHOU MOIIIHOCTU B KOHAeHcaTopax, KBT/MBAp (tabin. 9.17, 9.18); AP, —
HOMUHAJIBHBIE TMOTEPH XOJOCTOTO XOJila CHMHXPOHHOI'O KOMIIeHcaTtopa, KBT;
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AP,, — HOMUHAJbHbIE TIOTEPU KOPOTKOTO 3aMbIKAHUS CHUHXPOHHOTO
KomrieHcaTopa, kBt; Cyy — ctoumocth motepb xonocroro xoaa CK, pyo/xBr,
onpenensiemass aHanorndyHo Cy, HO JUIsl YUCJIA YacOB MOTEPh, PABHOTO YUCITY
gacoB pabdotel CK B rogy; Cp, — CTOUMOCTh MOTEPh KOPOTKOI'O 3aMbIKAHUS
CK, py6/xBt, onpenensiemast ananmoruuto Cy.

Tabmuna 9.16

PacueTHbie BeIpaxkeHUs AJi ONPeeNIeHUs 3aTpaT Mo COOTHOLIEHHUIO (9.29)

VCTOYHUK peaKTHB-

HOM MOILIHOCTH 3 3 %
Bo3ayuneie u ka- 0 0 0
OCIIbHBIC JTMHUHU
Cunxponnsie isu- | E, N K, (1 npak- D,  2D0, D’
ratemu (CJI) Co T Con

TUYECKHX PACYETOB Qv QN Q0N

MO’KHO TIPHHAMATh

PaBHBIM HYJIIO)
I'eneparopsl d51€eK- D, 2 Danp C D,
tpocranumii (CT') 0 G, 0 + N "0’ N
Barapeu KoHzeHCa- . 2
TOPOB MOIEPEUHOTO EK, + E,K, EK Usx +C,p 0
BkioyeHus (BK) Y U oo
CHHXPOHHEIE KOM- EK, AP, C = AP,
nencatopsl (CK) 0 0 + Cog 0 + Oar = 0’
+2C,, QMZQ"”

3arpaThl Ha IMepeAadyy MO CEeTH PEaKTUBHOM MOIMHOCTH () Takxke
OTIPENEIISIIOTCS 10 opMyIie, aHamoruyHoi (9.29), B KOTOpoil:

30 =30 =35
3, =3, =2C,aM, (9.30)
3,=3, =C,aR.

Bxopnsmas B Bbipaxkenue (9.30) BenmuuumHa 3z OpeACTaBIsiET COOOM
CYMMY 3aTpaTr Ha peKOHCTPYKIIMIO CETH, 00YCIOBICHHYIO Nlepeiayeii o Her
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144

TexHuueckue AaHHBIC HCKOTOPBIX THIIOB KOMIIZICKTHBIX KOHACHCATOPOB YCTAHOBOK

Tabmuna 9.17

Tun ycTaHOBKH Momnocth, | KommuectBo | VaenbHble mote- | YenbHas CTOM- Hpusenennpie F'abaputst (zm-
kBAp CTyTeHEeMn pu, kBT/kBAp | MocTs, y.e./KBAp 3aTpatbl, HaXILIHPHHAXBEI-
’ 7o y.e./KBAp, BTOA coTta), MM
s oceemumenvuvix cemeii 380 B
YK2-0,38-50¥3 50 2 0,0045 6,7 1,48 375%430x650
YK3-0,38-75VY3 75 3 0,0045 5,8 1,28 580x430x650
YK2-0,38-100Y3 100 2 0,0045 5,6 1,23 375%430x965
Jlns cunoswvix cemeti 380 B
YKBH-0,38-100-50Y3 100 2 0,0045 10,5 2,31 800x440x895
YKBbT-0,38-150Y3 150 1 0,0045 8 1,76 630x520x1400
VYKT-0,38-150VY3 150 1 0,0045 7,5 1,65 700x560x1660
YKb-0,38-150Y3 150 — 0,0045 6,2 1,36 580x460x1200
YKBH-0,38-200-50Y3 200 4 0,0045 9,3 2,05 800x440x1685
Jlns cunoswix cemeti 6 u 10 kB
YKM-6,3-400-Y1 400 1 0,0030 49 1,08 2140x860x2060
VYK-6,3-450-J1Y3 450 1 0,0030 4,1 0,90 2140x880x1800
YK-6,3-900-J1Y 3 900 1 0,0030 3,7 0,81 3540x880x1800
VYK-6,3-1125-J1Y3 1125 1 0,0030 3,7 0,81 4240x880x1800

Ipumeuanue: nns cereii 10 kB B Tune ycranoBku 6,3 3amensiercs Ha 10,5.

Ba)XHble NYHKTbI AOKYMEHTa MO)XHO HaTu no CCbII\KEl



https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=148
https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=148

Sve

TexXHUKO-DKOHOMUYECKNE XapaKTEPUCTUKU KOHIEHCATOPHBIX yCTaHOBOK Tuna KKY

Ta0muna 9.18

CtouMocCTh, THIC.Y.€.

) VYneneHble mo- | Macca 060-
Tumn; momuOCTE KKY, 3
kBAp repH, PyAOBaHMA, Obrem, M o0opyaoBa- | MOHTaXxa U CTPOUTEIIb-
kB1/kBAp T N MIOJIHAS
HUSA MaTepuasioB HOH 4acTH
Konoencamopnuie ycmanosxku nanpsicernuem 0,38 kB enympennetl ycmanosxu
KKVY-0,38-1; 80 0,0045 0,38 25 0,77 0,02 0,28 1,08
KKVY-0,38-3; 160 0,0045 0,925 30 1,53 0,05 0,34 1,92
KKVY-0,38-3; 160 ¢ bPB-1 0,0045 1,23 30 1,68 0,06 0,34 2,08
KKVY-0,38-5; 280 0,0045 1,3 50 2,33 0,07 0,56 2,96
KKVY-0,38-5; 280 ¢ bPB-1 0,0045 1,6 50 2,48 0,09 0,56 3,13
Konoencamopnuvie ycmanosxu nanpsicenuem 6—10 kB enympennei ycmanoexu
KV-6-1; 330 0,0030 1,31 40 1,6 0,11 0,45 2,16
KVY-6-1; 330 ¢ bPB-2 0,0030 1,34 40 1,74 0,12 0,45 2,31
KVY-6-2; 500 0,0030 1,71 40 2,35 0,15 0,56 3,06
KVY-6-2; 500 ¢ bPB-2 0,0030 1,74 40 2,50 0,17 0,56 3,23
KVY-10-1; 330 0,0030 1,31 40 1,62 0,11 0,45 2,18
KVY-10-1; 330 ¢ EPB-2 0,0030 1,34 40 1,76 0,12 0,45 2,33
KVY-10-2; 500 0,0030 1,71 50 2,36 0,15 0,56 3,07
KVY-10-2; 500 ¢ EPB-2 0,0030 1,74 50 2,50 0,17 0,56 3,23
Konoencamopnvie ycmanosxku nanpsisgcenuem 6—10 kB napyscnot ycmanosxu
KVYH-6-2; 420 0,0030 1,21 10 m° 2,06 0,08 0,08 2,22
KYH-6-2; 420 ¢ BPB-2 0,0030 1,24 10 m° 2,20 0,09 0,08 2,37
KVYH-10-2; 400 0,0030 1,41 10 m? 2,16 0,08 0,08 2,32
KYH-10-2; 400 ¢ BPB-2 0,0030 1,44 10 m° 2,30 0,09 0,08 2,47
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peakTUBHOW  MoIHOCTH ()  (YBEJIMYEHUE 4YHUCIa WIM  MOIIHOCTHU
TpaHchOPMATOPOB, YKCIIA UM CEUCHHUM JTUHUN U T.I.), a TapamMeTpsl a, M u
R ompepensitores mo popmysiaM:

1000 2
a=——,(xkB7);
HOM
n
M=Y0,, r,(MBAp-Ow), (9.31)
i=1
n
R=3r,(Om)
i=1
rane U,, — HOMHHAJIbHOE HAIIPSHKEHHE CETU B MECTE IIPUCOCAUHEHUS
pEaKkTUBHOW Harpy3ku (; n — KOJIMYECTBO WPOUYUX MOTpeduTenen
PEaKTUBHOU MOLIHOCTH, IPUCOEINHEHHBIX OTBETBJICHUSIMU K
paccMaTpHUBaEMO CETH OT y3J1a Harpy3KH JO TOUKU MPUCOEACHUS Harpy3ku Q;
O,i — DpeakTuBHas Harpy3ka 1-ro mnpucoenuHenus, MBAp; r —

COMPOTHUBJICHUE 1-TO ydacTKa ceTh (MEeXIy 1= 1 U i-M NPUCOCTUHECHUSIMHU),
MpUBEICHHOE K HamnpspkeHuto U,,,,, OM; R — CONpPOTUBIIEHHE CETH OT y3ia
Harpy3ku JIO MecTa NPUCOCAUMHEHUs] Harpy3ku (J, NOpHUBEIEHHOE K
HanpspkeHuto U, OM.

Ecnm nepenada peakTMBHONM MONTHOCTH () OCYLIECTBIIAETCS O JIMHUH
0e3 oTBeTBiIeHH, TO M = 0 ¥ IpPUBEICHHBIE 3aTPaThl ONPEIEISIOTCS:

3 =3 +3,=3,+C,a. (9.32)

3arpaThl Ha BBIPAOOTKY B JHEPrOCHUCTEME W Tiepefadyy peaKkTUBHON
MOIIHOCTH B  pacCMaTpUBaeMbId  y3€Jl  Harpy3kd, K KOTOpOMY
IIPUCOEIUHSAETCS PACIPEAEIUTENIBHAS CETh, ONPEACIISIIOTCS BRIPAKEHUEM:

3, = CO(GOQ +gQ2j, (9.33)

OpUYEM DSHEProcucreMa, OT KOTOpodM OyAeT NHUTaTbcs NpOeKTHpyeMas
3NICKTPOYCTAHOBKA, JOJDKHA 3a/1aBaTh 3HAUCHHS KOA(PQOUIIMEHTOB Gy U O
IIPOEKTHOM OpraHU3aLNH.

IIpuBeneHHBIE BBIIIE BBIPAKEHUS SBISIIOTCS UCXOIHBIMU IPHU PEIICHUH
3aja4 BbIOOpa TUIIA, MECTa YCTAHOBKU U pexuMa paboThl KOMIIEHCUPYIOLINX
YCTPOMCTB.
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