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YOK 621.3.064.1:006.354 § Mpynna E09
MEXTOCYOAPCTBEHHbBINW CTAHAOAPT

KOPOTKUE 3AMbIKAHUA
B SJIEKTPOYCTAHOBKAX

MeToabl pacyeTa B af1eKTpoyCTaHOBKaXx
nepeMeHHOro Toka HanpshkeHuem ao 1 kB NOCT 28249 93
Short-circuits in elektrical installations.

Calculation methods in a. c. electrical instalations
with voltage below 1 kV

OKT1 34 0900

DaTta BBegeHusa 01.01.95

Hactoawmn crtaHgapT pacnpocTpaHseTcda Ha TpexdasHble  3nekT-
POYyCTaHOBKM HanpsxeHnem [0 1 KB nMpoMbIWNEeHHOW 4acToTbl, Mpwu-
COeIMHEHHblIE K 3HeprocuctemMe WM K  aBTOHOMHbLIM  UCTOYHMKaAM
9MIEKTPO3HEPINK, yCTaHaBnuMBaeT oOWYHD METOAMKY pacdeTa TOKOB
CUMMETPUYHBLIX W HECUMMMETPMUYHbIX KOPOTKMX 3amMblkaHun (K3) B
HayanbHbIN N MPOU3BOSIbHLIA MOMEHT BpPEMEHM C Y4eTOM MapamMeTpoB
CUHXPOHHbIX W  AaCUMHXPOHHbLIX MalUWH, TpaHCcOpPMaToOpOB, PEaKTOpPOB,
KabenbHbIX M BO3AYLWHbIX JIMHUKA, LWMHONPOBOAOB W Y310B KOMMSEKC-
HOW Harpysku.

CTaHOapT He ycTaHaBnMBaeT METOAMKY pacyeTa TOKOB:

— MPU  CNOXHbIX HECUMMETPUAX B 3reKTpoycTaHOBKax (Hanpumep,
ogHoBpemMeHHoe K3 w©n oOpbiB npoBogHuMka pasbl), npu  MNOBTOP-
Hoix K3 ©n npu K3 B 3nekTpoycTaHOBKax C HENMHEWHbIMU 3fEeMEH-
Tamu;

— MPpU  SNEKTPOMEXaHNYECKNX MepexofHblX rnpoueccax C  Yy4eToM
N3MEHEHMNA YaCTOTbl BPaLLEHNS INEKTPUYECKNX MALLWH;

— npu K3 BHYTPU INIEKTPUYECKUX MALLNH U TPaHCAOPMaTOPOB.

MyHkTol 1.5, 1.7, 2.4.2, 2.11, 2.12, 3.6 1 NPpUNOXEHNA ABNAIOTCS
pekoMeHayeMbIMU, OCTarbHble NYHKTbl — 00A3aTeNbHbIMN.

MU3paHue ocpmumansHoe
1. OBLUME NOJNIOXXEHUA

1.1. Hactoswmn cTaHgapT ycTaHaBnuBaeT oOLWY MeToauKy pac-
yeTa TOKOB B OJIeKTPOYyCTaHOBKax MNEPEeMEHHOro ToKa HanpsXeHnem
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oo 1 kB, Heobxoommbix gna Bbibopa M NpoOBEPKM 3rnekTpoobopynosa-
HUS no ycnosusam K3, aona Bblbopa KOMMYyTaUMOHHBIX annapartos,
YCTaBOK penenHon 3alinTbl N 3a3eMISioLLmnX YCTPOUCTB.

1.2. CTaHgapT YycTaHaBnMBaeT METOAMKY pacyeToB MaKCUMarbHbIX
N MWUHUMArmbHbIX 3HA4YeHUN ToKa TMPU CUMMETPUYHBLIX N  HECUMMETPUY-
HbiX K3, BUAbl KOTOpbIX onpeaerneHbl B cootTBeTcTBUM ¢ TOCT 26522.

1.3. BennumHbl, nognexaiwmne pacdeTy, U gonyckaemasi norpeLu-
HOCTb MX pacyeTa 3aBUCAT OT yKa3aHHbIX M. 1.1 uenen.

[onyckaloTca ynpouweHHble MeTodbl pacyeToB TokoB K3, ecnu ux
norpewHocTb He npesbiwaeT 10%.

PacueTty ans Bbibopa M NpoBeEpKM 3nekTpoobopyaoBaHMss MO YCIio-
BuaAM K3 nognexar:

1) HayanbHoe 3HayeHue nepmnoandeckon coctasnstoLwen Toka K3;

2) anepuoguyeckasi coctasnaowas Toka K3;

3) yanapHbIi ToK K3;

4) pencTBylollee 3HayeHne NepuoauyecKkon  cocTaBndwowen  To-
ka K3 B nNpou3BOSfibHbIN MOMEHT BpEeMeHW, BMNOTb [0 pacyYeTHOro
BpEMEHMU pa3MblKaHUsl NOBPEXOEHHOW LiEnM.

Ona pgpyrux uenen, ykasaHHblx B N. 1.1, pacyety noanexar Mak-
cMMaribHoe W MUHMMAaribHOE 3HayYeHUs Nepuoanveckon COCTaBISOLLLEN
Toka B MecTe K3 B HayanbHbln M NPOU3BOSIbHLIA MOMEHT BPEMEHMW,
BNMIOTb [0 pPacYETHOro BpPEMEHW pa3MblkaHUA MOBPEXOEHHOW Uenwu.
Onsa uenen BbiboOpa 3a3eMnAWMX YCTPOUCTB pacyeTy MNoanexuT 3Ha-
YyeHune Toka ogHodasHoro KS.

1.4.Mpun pacdeTax TOkOoB K3 B anektpoyctaHoBkax Ao 1 kB HeoO-
XOOMMO Y4YMTbIBaTb:

1) WHAOYKTUBHbIE  COMPOTUBIMEHUSI BCEX ONEMEHTOB  KOPOTKO3aMK-
HYTOW Uenu, BKMOYas CUNoBble TpaHcopMaTopbl, MPOBOLAHUKKW, TpaHC-
dopmMaTopbl TOKa, peakTopbl, TOKOBble KaTYyLIKN aBTOMAaTUYECKUX BbIK-
noyarteneu;

2) aKTUBHbIE COMPOTUBIIEHUS ANIEMEHTOB KOPOTKO3aMKHYTOW LIENMU;

3) aKTUBHbIE COMPOTUBIIEHUS  Pa3fIMYHbIX KOHTAKTOB W KOHTaKT-
HbIX COeANHEHUN;

4) 3HayYeHns napamMeTpPoOB CUMHXPOHHbLIX W ACUHXPOHHbIX 3NEKTPO-
asuraTtenemn.

1.5. lNpwn pacyeTax TokoB K3 pekomeHayeTcH yunTbiBaThb:

1) conpoTmMBREHNE AnNeKTpuyeckon ayrn B mecte K3;

2) VW3MEHEHMEe aKTMBHOIO COMPOTUBIIEHUS MPOBOAHUKOB  KOPOTKO-
3aMKHYTOW Lenu BcrneacTane nx Harpesa npu K3;

3) BAUSAHME  KOMMNEKCHOM  Harpysknm (anektpoasuratenu, npeodb-
pasoBaTtenn, TepMUYECKME  YCTAHOBKW, NaMnbl  HakanmMBaHusl)  Ha
Tok K3, ecnn HOMWHanNbHbLIM TOK dnekTpoaBuraTenien Harpysku npe-
BoiwaeT 1,0 % HavyanbHOro 3HA4YeHUs Nepumoandeckon COCTaBNSOLWEN
Toka K3, paccuntaHHoro 6e3 yyeTa Harpysku.
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1.6. lNpwn pacyeTtax TokoB K3 gonyckaeTcs:
1) mMakcumanbHO ynpowaTtb W 3KBMBANEHTUPOBaTb BCK BHELLUHIOH
ceTb NO OTHoweHni K mMecty K3 n uHanBMAayanbHO YyYUTbIBATb TOSb-
KO aBTOHOMHbIE WCTOYHUKN ONIEKTPOSHEPrMn W 3nekTpoasuratenn, He-
nocpeacTBEHHO NpuMbIkatowme K mecty K3;
2) He yunTbiBaTb TOK HAMarHM4YMBaHMA TpaHCcOPMaTOpPOB;
3) He yuuTblBaTb HACbIWEHNWE MarHUTHbLIX CUCTEM  3NEKTPUYECKNX
MaLLWH;
4) npuHMMaTb KO3 MUUMEHTbI TpaHcdopmauum TpaHcopMaTopoB
paBHbIMW OTHOLLUEHMIO CpPedHUX HOMWHASbHbIX HanpsXXeHun Tex cTyne-
HEN HanNpsKeHUa ceTen, KOTopble CBA3bIBAOT TpaHcdopmaTtopbl. [lpu
9TOM creayeT WCMonb30oBaTbh Creaylwyo wWwkany cpeaHux HOMUHamb-
HbIX Hanpsbkenun: 37; 24; 20; 15,75; 13,8; 10,5; 6,3; 3,15; 0,69; 0,525;
0,4; 0,23 kB;
5) He yuyuTbiBaTb BIUSHUA ACUHXPOHHLIX 3rekTpoaBuraTtenen, ec-
NN NX CYMMapHbIN HOMWHamNbHbLIN TOK He npeBblwaeTr 1,0 % Havanb-
HOroO 3HadeHMa nepuoaunvyeckon CcocTaBnsawWeENn Toka B MecTe K3,
paccyMTaHHoro 6e3 yyeta anekrTpoasuraTenen,
1.7. Tokn K3 B anekTpoycTaHoBKax HanpskeHnem pno 1 kB peko-
MeHOyeTCAa paccynTbiBaTb B UMEHOBAHHbIX eANHMLaxX.
Mpn cocTaBneHnn 3KBUBANEHTHbIX CXEeM 3aMelleHna napameTpbl
3N1eMEHTOB WCXOOHOM pacyeTHOM CXeMbl cregyer npuBoauTb K - CTyne-
HW HanpsbkeHMs ceTu, Ha KOoTopom HaxoauTcsl Todka K3, a akTuBHble
N  WHOYKTUBHbIE COMPOTUBIIEHUS BCEX 3fIEMEHTOB CXEeMbl 3aMeLlleHUs
BblpaxaTb B MUSTIMOMAX.
1.8.MNpn pacyete TOKOB K3 B OnekTpoyctaHOBKax, MOMyYatoLnx
NMUTaHME HEeNnocpeacTBEHHO OT CEeTUM 3HEepProcUcTemMbl, [OOMYCKaeTCs Cuu-
TaTb, YTO TMOHMXawLWwmMe TpaHCHOPMaTOpPbl MNOAKIOYEHLI K  UCTOYHUKY
HEM3MEHHOro MO aMMIMTyde HanpsKeHus 4Yepe3 OKBMBASIEHTHOE WH-
OYKTUBHOE  COMPOTUBIIEHNWE  CUCTEMbl. 3HayYeHMe 3TOro  conpoTuere-
HUS (Xc) B MUNAMOMax, MNPUBEOEHHOE K CTYMEHU HU3LWIEro Hanpsxe-
HUS CeTw, paCC‘-IVITbIBa}OTZI'IO dopmyne 2
A d -l0-3, (1)
V/ 3BH cp.BH"

roe Ucp.HH — cpeHee HOMUHarbHOE HanpshkeHne ceTu, NoAKMNoYeH-

HOM K 0OMOTKE HU3LLEro Hanpsi>KeHusi TpaHchopma-

Topa, B;
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Ucp.BH — cpegHee HOMUHanNbHOE HanpsbkeHue CceTn, K KOTOopou
noaknyeHa oOMOTKa  BbICLUEro  HanpshkeHusa  TpaHc-
dopmaTtopa, B;
/K.BH = /NOBH — [OeuCTBylLlee 3HayYeHne MNepuoanyeckon COCTaBIIsHO-
lwen Toka npu TpexcpasHom K3 y BbIBOAOB OOMOTKMU
BbICLLIErO HaNpsXXeHusa TpaHcopmaTopa, KA;

SK — YycrnoBHasi MOLWHOCTb KOPOTKOrO 3aMblkaHUA Yy BbIBO-
OOB  OOMOTKM  BbICLLENO  HanpsbkeHust  TpaHcdopmaTo-
pa, MB*A.

[Mp OTCYTCTBMW YKa3aHHbLIX [aHHbIX 3KBMBASIEHTHOE WHOYKTUBHOE
COMpPOTMBMNEHNE CUCTEMblI B MWUIINIMOMax [OONYCKaeTCAa paccyuTbiBaTb
no cpopmyrne

2

X ucp.HH 12
¢ ]/3 AoTKI.HOM “cn.BH )
rge /OTKIT.HOM — HOMWHAarmbHbLIA TOK OTKOYEeHUS BbIKINKO4aTesnqa, Yyc-

TaHOBJIEHHOIO Ha CTOPOHE BbICLUEro HanpaxXeHmda no-

HUXXaroLLero TpaHcopmaTopa Luenu.
TlpumevaHne. B cny4aax» Korga mMOHWXawWMA Tp a Hedd Op M atop MNOAKMH-
YeH K CeTM 3HEeprocucTeMbl Yepe3 peakTop, BO3OYLIHYHD WNU  KabenbHYy  NUHWUIO

(anuHonm Gonee | KM)» HeOOXOAMMO yuMTbIBaTb HE TOMbKO WHOYKTMBHbIE, HO W  akK-
TUBHbIE CONPOTUBIIEHUSI STUX STEMEHTOB.

1.9. MNMpu pacyete TOKOB K3 B 3MeKTpoyCTaHOBKaxXx C aBTOHOMHbLIMU
NCTOYHNKaMWU 9I1EKTPO3HEPTNN HeoOXoAMMO  yunTbiBaTb  3HAYEHUS
napamMeTpoB BCEX 3fIEMEHTOB aBTOHOMHOW JfIEKTPUYECKON CUCTEMBDI,
BKNOYass aBTOHOMHblE WUCTOYHUKM  (CMHXPOHHbIE reHepaTopbl), pacr-
pefennTenbHyo ceTb 1 noTpebutenu.

2. PACYET CONPOTUBIIEHUN
PA3JINYHbIX SJIEMEHTOB 3JIEKTPOYCTAHOBKHU

2.1. AKTUBHOE U MHOYKTUBHOE COMPOTUBIIEHMUSA CUNOBbLIX TpaHcdop-
MaTopoB

2.1.1. AKTBHOE ”N WHOYKTUBHOE COMPOTMBIIEHUSA MPAMOW nocreno-
BaTENbHOCTU MOHMXaKLWMX TpaHcdopmaTopoB (Ir, Xm) B MUNAMOMAX,
npuBefeHHble K CTYMeHW HU3LWEro HanpsXXeHUsa CceTu, paccyuTbiBaroT
no cpopmynam:

PK.HOM u|2-|H.H0M .
2 - -10¢8; (3)
HH.HO
T.HOM M
Xi= |/ u\-[ 10 OP, ,1om U -~ (4>
T.HO T .HOM

M
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roe ST.HOM — HOMUHanbHasa MOLWHOCTb TpaHcdopmMaTopa, KB*A;
Px.HOM — NoTepu KOPOTKOro 3aMblkaHUs B TpaHcopmaTtope, KBT;
(JHH.HOM — HOMMHanbHOE HanpsXeHne o6MOTKN HMU3LLEro Hanps-
XeHusa TpaHcdopmaTopa, KB;
Ux — HanpsbkeHne KOpOoTKOro 3amblkaHna TpaHcdopmaTopa, %.
2.1.2. AKTUBHbIE W UWHOYKTUBHbIE CONPOTUBMEHUS HYNEeBOW mnocre-
OOBaTENIbHOCTM  MOHMXaKLWMX  TpaHcdopmMaTopoB, OOMOTKM  KOTOpPbIX
coeanHeHbl no cxeme [/Yo, npn pacdyete K3 B CeTU HU3LWEro Hanps-
XeHna cnegyet npuHMMaTb  pPaBHbIMA  COOTBETCTBEHHO aKTMBHbLIM U
WHOYKTUBHBIM  COMPOTUBMEHNAM  NPAMOW  nocnegosaTensHoctTn.  [lpwu
OPYrnx Ccxemax coeauHeHusi OoOMOTOK TpaHchopMaToOpOB aKTMBHbIE U
WHOYKTUBHbIE  COMPOTMBNEHNA  HYNEeBOM NocnegoBaTenbHOCTM  HeobXxo-
AVMO NPUHUMATL B COOTBETCTBUM C YKa3aHUAMU U3FOTOBUTENEN.
2.2. AKTUBHOE N MHAYKTUBHOE CONPOTUBIIEHUS1 PEaKTOPOB
2.2.1. AKTUBHOE  COMPOTUBMEHNE  TOKOOrpPaHMYMBAKOLWINX  PEAKTOPOB
(/"ip — [*2p = ['op) B Munnnmomax paccymtbiBatoT no goopmyre

_ AP p.
'p- HOM

7‘2

p.HOM
roe APp.HOM — noTepu akTMBHOW MOLLHOCTU B ddasde peaktopa npu Ho-

MUHanbHOM TOKe, BT;
/p.HOM — HOMWHanNbHbIN TOK peakTopa, A.
2.2.2. NHOYKTUBHOE COMPOTMBIIEHNE peakTopoB (Xip = X2p = Xop) B
MUNAMOMax MPUHMMAKT KakK YKasaHO W3roToBUTENIEM WM pacCYnUTbI-
BalOT No popmyne

10% (5

Xip=(0(L-M)- 107, (6)

rae co — yrnoeas YactoTa HanpsikeHust ceTu, paa/c;

L — MHAOYKTUBHOCTbL KaTyLUKN TpexdpasHoro peakrtopa, [H;

M—B3anMHasa MHOYKTUBHOCTL MeXay pasamun peaktopa, [H.

2.3. AKTUBHOE U MHAYKTUBHOE CONMPOTUBJIIEHUS LULMHOMPOBOAOB

[Mpu onpeneneHnm akTMBHOIO U MHOYKTUBHOIO COMPOTUBNEHNN
npssMoM N HYNeBOW nocrnegoBaTesibHOCTEN  LUMHOMPOBOOOB  crieayer
MCMNOMb30BaTb [daHHble 3aBoda W3roTOBUTESNS, OKCNEPUMEHTa WU  nNpwu-
MEHATb pacyeTHbIM MeTod. PekomeHgyemblt MeToq pacdeTa  Cornpo-
TUBSIEHMA LUMHOMPOBOAOB W MapaMeTpbl HEKOTOPbIX KOMIMMEKTHbIX LUK-
HOMPOBOOB NpuBEAEHbI B NPUNoXeHnn 1.

2.4. AKTUBHOE U UHOYKTUBHOE CONpoTUBNEeHne Kabenen

2.4.1. 3HayeHnss napameTpoB npsamon (obpaTHOWM) M HyYnNeBoW noc-
negoBaTenbHOCTU  Kabenen, nNpPUMEHSEMbIX B  3fEeKTPOyCTaHOBKax Ao
1 kB, npuMHMMalOT, KaK YyKa3aHO W3roToBUTENeM wunnm B  NpUNoXe-
HUN 2.
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2.4.2. [lpn onpegeneHnn MUHUMaNbHOroO 3Ha4vyeHusa Toka K3 peko-
MEeHOYeTCa YuUTbiBaTb YBENUYEHWE AaKTUBHONO COMNPOTUBIIEHUS Kabens
K MOMEHTY OTKNIOYEHNS LUenu BCMeaCTBME HarpeBaHua Kabens  To-
koM K3. 3HayeHMe aKTUBHOro COMPOTMBIIEHUS Kabens B MUNIMOMax
C yyeToMm HarpeBa ero Tokom K3 (rg ) paccumTtbiBaloT no dpopmyne

r , (7)

roe cb —  KOO(pOUUMEHT, yyuTbiBalOWMA  yBENUYEHNE  aKTUBHOIO
conpotmeneHuns kabenda. [lpy nNpUBAMXKEHHBLIX pacyeTax 3Ha-
YyeHne KoadppuumeHTa Cb [JOnyckaeTca NpuUHUMaTb  pas-
HbiM 1.5. TlpM yTOYHEHHbIX pacyeTax KOIPPULMEHT C e crie-
ayet onpegensate B COOTBETCTBUMM C  4epT. 5—8 npunoxe-
HUS 2 B 3aBUCMMOCTW OT MaTepuana u cedyeHus Xun kabe-
ns, Toka K3 v npogomkntensHoctn K3;
2"\ —aKTMBHOe conpoTusBrieHne kabensa npu temnepartype Po,
pasHbin nntoc 20 °C, mOMm.
2.5. AKTUBHO€ U MHAYKTUBHOE COMPOTUBNEHUS BO3AYLUHbIX FIMHUN
M NpoBOoaOB
MeToguka pacyeTa napameTpoB BO3AYLWHbIX JIMHUA U NPOBOAOB
npueBegeHa B NPUNOXeHun 3.
2.6. AKTUBHbI€ COMPOTUBINIEHNA KOHTAaKTOB M KOHTaKTHbIX coeau-
HEeHUNn
[MepexogHoe  COMPOTUMBNEHWE  3MEKTPUYECKUX  KOHTAKTOB  Noboro
Buga crnegyer onpegensitb Ha OCHOBaHMW [OaHHbIX 3KCNEPUMEHTOB WNU
C MWCMNONb30BaHMEM pacyeTHbIX MeToauK. [laHHble O KOHTaKTHbIX Coe-
OVHEHUAX nMpuBedeHbl B npunoxeHun 4. [lpy npubnmxeHHOM y4deTe
COMPOTUBIIEHUN KOHTAKTOB npuHuMarT: r = 0,1 MOM — [Ona  KoH-
TakTHbIX coeanHeHun kabenen; n=0,01 mMOmM — AOnsg WWMHONPOBOAOB;
'k — 1,0 MOM — Ons KOMMYTaUMOHHbLIX annapaTos.
2.7. AKTUBHbIe U UHAYKTUBHbIE COMPOTUBIIEHUA TpaHcchopmaTopoB
TOKa
Mpn pacdyeTe TOKOB K3 B 3MEeKTpoycTaHOBKax HanpsbkeHMem 0o
1 kB crnegyer yuyutbiBaTb KakK WHOYKTUBHbIE, TaK W aKTUBHblE COMpPO-
TUBMEHUS NEPBUYHBbIX OOMOTOK BCEX MHOFOBUTKOBbLIX W3MEPUTESbHbIX
TpaHcdopMaToOpPOB TOKa, KoTopble umeloTca B uenn K3. 3HayeHus
aKTMBHbIX W  WHOYKTMBHbIX COMPOTMBEHWA HyNeBOWM nocregoBaTtesb-
HOCTM  MPUHMMAKOT  PaBHbIMM  3HAYEHUSM  COMPOTUBNEHUM  MNPSIMOW
nocnegoBaTtenbHOCTU. [lapamMeTpbl  HEKOTOPbIX  MHOFOBUTKOBLIX  TpaHC-
dopMaTopoB TOKa MpuBeAdEeHbl B MNPUNOXEHUM 5. AKTUBHbIM W WHAOYK-
TUBHbIM  COMPOTUBIIEHWEM OAHOBUTKOBBLIX TpaHcdopmaTopoB (Ha TO-
kn 6onee 500 A) npu pacyetax TokoB K3 MOXHO npeHebpeyb.
2.8. AKTUBHbIe U MWHAYKTUBHbLIE COMPOTUBIIEHUA KaTylleK aBTOMa-
TUYECKUX BbIKIOYaTeneun
PacyeTbl TokoB K3 B anekTpoycTaHoBKax HanpsbkeHnem po 1 kB
cnegyetr BeCTM C  YYETOM MHAOYKTUBHBLIX WM aKTUBHbBIX COMNPOTUBNEHUN
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KaTywek (pacuenutenen) MakCMManbHOro TOKa aBTOMAaTUYECKUX BblK-
niyartenen, nMpuHMMaa 3Ha4YeHUs aKTUBHbIX W WUHAOYKTUBHbBIX  COMPO-
TUBIIEHMA  HYNEeBOM  MoOcCnedoBaTeslbHOCTM  paBHbIMWU  COOTBETCTBYHO-
LLKUM  COMPOTUBIIEHMSAM MNPAMOW  NocnegoBaTeNnbHOCTU. 3HadYeHus  con-
POTUBIIEHMN KaTylleK pacuenuternied W KOHTaKTOB HEKOTOpbIX aBToO-
MaTUYECKMX BbIKIovaTenen npnseaeHbl B NPUIIOKEHUN 6.

2.9. MMapameTpbl aBTOHOMHbLIX MWCTOYHUKOB 3NEKTPO3HEPrun W
CUHXPOHHbLIX 3fIeKTpoAaBUraTenemn

Npn pacyeTe HayanbHOro 3HadeHUst nNepuoanyeckoOn COCTaBIIsHO-
wen Toka K3 aBTOHOMHbLIE WCTOYHMKW, a TaKKe CUHXPOHHbIE 3NeKT-
poasuraTenu crnegyeTt yYnTbiBaTb CBEPXNEPEXOAHbLIM COMPOTUBIIEHNE
eM o npodosibHoM ocu poTtopa (x»), a npu onpegeneHnn nocTosIH-
HOM BpPEMEHW 3aTyXaHus anepuogudeckon cocTtaeBnsowen Toka K3 —
WHOYKTMBHbIM  COMPOTUBIIEHMEM AN TOKOB oO6paTHOW nocregoBaTtesib-

HOCTM X2 U aKTUBHbIM CONPOTUBINEHMEM 0OMOTKM cTaTopa r. MNpu
r

/| >'

NpubnmxeHHbIX pacyetax npuHumatot: Xtf(HOM) —O0,15; xo— xo( ; r —

=0,15% .

2.10. MapameTpbl aCUHXPOHHbLIX 3fIeKTpoaBUraTernen

Npn pacyeTax HavanbHOro 3HA4YeHUd MEePMOONYECKOM COCTaBIISIO-
wen Toka K3 OT acuMHXPOHHbIX anekTpoaBuraTenen nocnegHue cne-
ayeT BBOAUTb B CXEMY 3aMELLEHUS CBEpXNepexofHbiM  UHOYKTUBHbLIM
COMpPOTUBNEHNEM. Mpw HeobxoanMoCTH npoBeneHuns YTOYHEHHbIX
pacyeToB cCriedyeT TaKXKe YdYuTbiBaTb akTMBHOE COMPOTUBIIEHWE CTa-
Topa. WX 3HayeHWss pekoMeHayeTca onpeaensaTb, KakK ykasaHO B
npunoxeHun 7. [lpu npubnmkeHHbIX pacdeTax MPUHMMALOT. CBEpX-

nepexoaHoe MHOYKTUBHOE CONpoTuBrieHne aCMHXpOHHOIo ABuUratens
it

XAQ(Hom) = 0,18; akTuBHOE COMPOTMBIIEHNE CTaTOpa aCUHXPOHHOIO
*

I
asuratena ron=0,36xa4

2.11. PacyeTHble napamMeTpbl KOMMMEKCHbIX Harpy3oK

2.11.1. MNpn pacyete TOKOB K3 OT KOMMMEKCHbLIX Harpys3ok cre-
OyeT YyuYuTbiBaTb WX MapameTpbl npaMon, obpaTHOM U  HyneBOW MNoC-
neposarternibHOCTEN. PekomeHOyeMble 3Ha4YeHUs  COMPOTUBIMEHUA  Nps-
Mo (Zi) wn obpatHon (Z2) nocnegoBaTeribHOCTEM OTAESbHbLIX — dne-
MEHTOB KOMMSIEKCHOM Harpyskm npumBedeHsl B Tabn. 1. 3HayeHus
MOOyNnenm  MNOMHbIX  cOoMpoTMBNEHMM npsmon (Z wr ), obpaTHom
(22Hr ) wn HyneBonm (ZoHr ) nocnegoBaTeNlbHOCTENM HEKOTOPbIX — Y3-
NIOB Harpyskm B 3aBUCUMMOCTM OT WX COCTaBa [OnycKaeTcs onpenensThb,
Kak yka3zaHo B NpuroxxeHuu 8.
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Tabnuya 1l

MapameTpbl 351IEMEHTOB KOMMNJIEKCHOM Harpy3Kku

3Ha4yeHns1 CONPOTUBNEHUI, OTH. ea.
MoTpebuTenu KOMMNEKCHOIA qoeSS:H:é
Harpysku Cxemax Co5 CIDHOM Z*|_ *
ACNHXPOHHbIE 3MEeKTpoaBM-
ratenu Al 0,8 0,07H-/0.1'8 0,07+/0O[0s
CUVHXpPOHHbIE ANeKTpoaABUra-
Tenm ca 0,9 0,034-/0,16 0.03+/0[16
Namnbl HakanuBaHUA nH 1.0 1.0 1,36
r asopaspsigHble NCTOYHUKN
cBeTa nr 0,86 0,85-1- /0,53 0,38-}-/0,24
MpeobpasoBaTtenun n on 0,9 +/0,44 1,66+/0,81
OrekTpoTepMuyeckme ycTa-
HOBKMU Y 0,9 1+/0,40 0,4 +/0,2

2.11.2. B npubnmxkeHHbIX pacyeTax Agnd ysnos, coAepXawmx Ao
70 % acCUMHXPOHHbIX ABUratenen, OonyckaeTcsl 3Ha4YeHust Moaynen
NOSMHbLIX  COMPOTUBIIEHNA  KOMMJIEKCHOM  Harpy3km MNpuHUMaTb  pPaBHbI-
mMun ZjHr—2Z2Hr =0,4; ZoHr =3,0.

* *

2.12. AKTnBHOe conpoTtuBneHue ayrn B mecte K3

Mpn onpegeneHMn MUHUManNbHOro 3HayveHnss Toka K3 cnepyer
yuntblBaTb BnusiHne Ha TOK K3 akTMBHOrO COMPOTUBIIEHUS 3NEKTPU-
Yyeckon ayrm B mecte KS.

MpubnuxeHHble 3HA4YeHUA akTUBHOIO COMPOTMBMNEHWA  OyrM  Npwu-
BeJeHbl B Tabn. 2.

Ons  gpyrux pacdeTHbIX ycroBui K3  3HayeHust akTUMBHOrO COrpo-
TUBNEHNA OYyr1 OOMyCKaeTCa paccymTbiBaTb, MO NPUMOXKEHUIO 9.

3. PACYET HAYAIIbHOIO 3HAYEHUA NEPUOOUNYECKON
COCTABNAIOWEN TOKA TPEX®A3HOIO K3

3.1. Metoanka pacyetTa HavanbHOrO [OEWCTBYKOLLEro 3HadeHua ne-
puoamndeckon coctasngawowen Toka K3 B anektpoyctaHoBkax o 1 kB
3aBUCUT OT crnocoba 3neKTPOCHAbXeHUss — OT 3HEepProcUcTemMbl UMK
OT aBTOHOMHOIO UCTOYHMKA.

3.2. Tlpy  3neKkTpoCHabXeHUn 3NeKTPOYyCTaHOBKM OT  3QHeprocucre-
Mbl 4epe3 [MOoHWXKawLWMKU TpaHcopmaTop HayanbHOe [OencTBylollee
3HaveHne nepuoagmnveckon coctaenstolen TpexdasHoro Toka K3
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Tabnuua 2
3Ha4yeHUs1 aKkTUBHOIO CONPOTUBIIEHUSA Ayrn
AKTMBHOE conpoTuBnenune ayru (rz), MOM, npu (K3 3a
TpaHchopmMaTopamum MOLLHOCTbIO, KB-A
PacuyeTHble ycnosusa K3
250 400 630 1000 1600 2500

K3 BONM3N BbIBOIOB

HU3LWero HanpskeHusd

Tp aHcdopmaTopa:
— B pasgenke kabenen

Hanps>XeHneM:
0,4 kB 15 10 7 5 4 3(
0,525 kB 14 8 6 4/5 3,5 2,5
0,69 kB 12 7 5 4 3 2
— B WMHOMpoBOAE TU-

na LLIMA HanpPs>KeHN-

eMm:
0.4 kB 6 4 3
0,525 kB - - - 5 3,5 2,5
0,69 kB - - - 4 3 2
K3 B KOHLIe LLUNHO-

nposoda Tvna LWMA

anvHon 100—150 m

Hanps>KeHneM:
0,4 kB 6—8 5—7 4—6
m0,525' kB - - - 5-7 4—6 3—06
0,69 kB - — 4—6 3'—5 2—4

(/no) B KMNoamnepax 6e3 yyeta NnoannTkn OT anekTpoasuraTenen
paccynTbIBaOT NO oopmysie
rae Ucp.HH — CpeaHee HOMUHaNbHOE HanpsihXeHne ceTn, B KOTOPOU
NPOM30LLSIO KOPOTKOE 3aMblkaHue, B;
—COOTBETCTBEHHO CYMMapHOE aKTUMBHOE W CyMMapHOE WH-
AYKTUBHOE  COMPOTMBMEHMS NPSMON  nocnegoBaTefibHOC-
™ uenun K3, MOM. BT conpoTUBNEHNSA PaBHbI:

xx =T +pl g4~ TA + " kB~" Ww+" K+'iK6 + " Bn~*T n
N X\Y,~~*c~H*T+*p~H-"TA""*k3~!~*w | *1k6 + *BN>

roe rm U X—akKTUBHOE W  WHOYKTMBHOE COMPOTUBIIEHUS Npsi-
MOW nocnegoBaTenbHOCTU MOHWXKAIOLLLEro
TpaHcdopmaTopa, MOM;
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2 TA U XTaA— aKTUBHOE W WHOYKTMBHOE COMPOTUBIEHUS nep-

BUYHbIX  OBMOTOK  TpaHcopmMaTopoB  TOKa,
MOM;

Xc — 9KBMBASIEHTHOE UHAOYKTUBHOE COMPOTUBIIEHNE

CUCTEMBI 0 NOHWXKaWero TpaHcgopmaTo-

pa, MOM, NpuBeAEHHOE K CTYNEHN HU3LLIETO

HaNPSKEHWUS;

Me—aKTUBHOE U NHOYKTUBHOE COMNPOTMBIEHNSA pe-

akTopoB, MOwM;

e W Xw@—aKTUBHOE W WHAOYKTUBHOE COMPOTUBMEHMA TO-
KOBbIX KaTylleK aBTOMaTUYeCKUX BblKo4aTe-
nen, mOm;

mu, n Xw—aKTUBHOE W WHAOYKTUBHOE COMPOTUBIIEHNA LUU-
HonpoBoAdos, MOM;

[ K — CYMMapHO€ aKTUBHOE COMPOTUBIIEHME pa3fnny-
HbIX KOHTakTOB, MOM;

[ 1kO, 2Bn U X\kb, Xen— aKTUBHbIE N UHAYKTUBHbIE CONPOTUBIIEHNS

NPSIMOA  MOCNeaoBaTeNbHOCTM  KabenbHbIX W
BO34YLWHbIX NIMHUIA, MOM,;

[ — aKTMBHOe conpotmsBrieHne payrm B mMecte K3,
MOM, npuHMMaemoe Mo pdaHHbiIM Tabn. 2 wunu
paccuMTbiBaeMoe Kak yKasaHo B  NpuUroxe-
HUK 9, B 3aBMCUMOCTK OT ycroBun K3.

3.3. Ecnn  anekTpocHabXeHne  3MeKTPOYyCTaHOBKM  OCYLLECTBNAETCS
OT OHEprocucTeMbl 4Yepe3 MoHwXawwmn TpaHcopmaTtop U BOGIM3K
Mecta K3 MMEKTCS CUMHXPOHHbIE W aCUMHXPOHHbIE 3neKkTpoaBuraTenu
MM KOMMNMEKCHaa Harpyska, TO HayanbHoOe [OEWCTBYKOLLEE 3HayeHune
nepuogmnyeckon cocrtasnsawowen Toka K3 € ydetom  nognutkm  OT
anektpoaBuraTenen WM KOMMMEKCHOM Harpysku criegyeTr onpenenstb
Kak CymMMy TOKOB OT 3Heprocuctembl (cM. n. 3.2) U OT 3nekTpoasura-
Tefien UM KOMNIEKCHOM HarpysKku.

HavanbHoe pgenctByowee 3HaA4YeHMEe Nepuoanyeckon  COCTaBhs-
wen Toka K3 OT CUHXpPOHHbIX anekTtpoasuratenen (/oCA ) B  Ku-
foamnepax paccynTbiBaoT no opmyne

E
m /n\
nocy - |J1-<;+*12)+('cp >*)*" '

n
roe Edp.co — ceBepxnepexoaHas O0C CMHXPOHHOro afekTpoasura-
Tens (dasHoe 3HavyeHue), B;
Xd u 'co — cooTBeTCTBEHHO CBEPXNEPEXOAHOE UHOYKTUBHOE U
aKTUBHOE COMNPOTMBNEHUs anekTpoasurarens, MOwm;
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3Ha4YeHUs 3TUX COMPOTUBIIEHMM  [JOryckaeTca ornpene-
NATb KaK ykasaHo B . 2.9;

xX\z n M2 —CYMMapHOEe NHOYKTUBHOE U CyMMapHOEe aKTUBHOE COrl-
POTUBIIEHUSA NPSIMON NocrneaoBaTeNbHOCTU Lenu,
BKJTHOYEHHOW MexXay anekTpoaBuraTenem un Tou-
ko K3, mOm.

[na CUMHXPOHHbIX anekTpoasuratenen, kotopble o K3 pabotanu
Cc nepeBo3byxaeHnem, ceepxnepexogHyro 3OC (Edp.ca ) B  BOMb-
Tax paccyYnTbIBatOT No hopmyre

£¢p.CL" ("D|0| + MO| A£/Sin(p(o] )2-HITo\ *rfCOS<p|o| )2, (H0)

raoe Liow — dpasHoe HanpsihKeHne Ha BbiBO4AX ariekTpoasuraTtens B
MOMEHT, npeawecTayowmn K3, B;
1\o\ — TOK cTaTOpa B MOMEHT, npealectasyowmn K3, A;
<P[o| —yron cgsura a3 Hanpsb>keHUst 1 Toka B MOMEHT, npea-
wecTBytownn K3, rpag, an.;
Xd — cBepxnepexogHoe conpoTMBIIEHME MO NPOAOSIbHOW OCK
CUHXPOHHOrO anekTpoasuratensi, MOM.
[nsa CMHXPOHHLIX anekTpoasuraTenen, pabortaswmnx 4o K3 c He-
u

noBo3byxaeHnem, csepxnepexogHyto 3OC (£d.ca ) B BOnbTax pac-
CUNTBLIBAKOT NO hopmyre

£¢p.CLl== ~(Cldp|o/ —/10] XrfSincpjo, )2+(*|0] ATCOSq),0| ). )
HavanbHoe pgenctBylowlee 3HayeHWe nNepuoauyveckon  COCTaBIIsHo-
Len Toka K3 oT acnHXpOHHbIX anekTpoasuratenen (INOAA ) B
Knnoamnepax paccuymTbiBaoT No popmMyne
'D.A
|MOAR— AA [TAA r ry \3 (12)
Y ("AOMTX B+(AQ + T1X)

roe Xaao v rga — COOTBETCTBEHHO CBepxrnepexogHoe NHOYKTUBHOE
MW aKTMBHOE  COMPOTMBMNEHUA  3nekTpogsurarte-
na, ™MOM; 3HayeHuUs OSTUX COMPOTUBMEHUN [O-
nyckaeTca onpegenaTb, Kak ykasaHo B M. 2.10;

£d.nn m—cBepxnepexogHas 3C ACUHXPOHHOIO 3NEeKTPOo-
aBuraTens, KoTopyto MOX>XHO paccymTaTb No
doopmyne
£b.An=Y("jojcostpjoi — /loi FAD)?*+("®|0|31"P|o| — //o]*AD)** (13)

Mpwn HeobxoAuMOCTH yyeTa KOMMMEKCHOMU Harpysku COOTBETCT-
BylOWlEe HayanbHOe [eucTBylllee 3HavyeHue nepuoanmyeckonm  Ccoc-
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TaBnswowen Toka K3 cnegyeTr paccuuTbiBaTb, Kak ykasaHO B MpuUno-
»xeHun 10.

3.4. B anekTpoycTaHOBKax C aBTOHOMHbIMA WCTOYHUKAMU SNEKTPO-
SHEprMn HavanbHOe [OEeWCTByKOLlee 3HayYeHue nepuoanyeckon CocTaB-
nawowen Toka K3 6e3 ydeta nognuTku oOT oanektpoasuratenen (/no) B
Knnoammnepax paccumtbiBatoT no doopmyrne

L4

Ey
14
! no3 mm—————— (14)
™ Ntz
roe n X[y —COOTBETCTBEHHO CyMMapHOe aKkTUBHOEe W  CcymMmmap-

HOe WHAYKTMBHOE conpoTtmBneHna uenu K3, mOMm.
OTN CONPOTMBIEHUS PaBHbI:

212 =22 TA+M kB4"p + I W+ =\~ 6 + " BAT
ee
N2 7NMHn; TA-brke"1“Mp+Aw~1-MM k6Y~"Bn>

1
roe Ed —oakBuBaneHTHaa cBepxnepexogHas JOOC (dasHoe 3Hade-
Hue), B; 3Hauenne oTtom JLOC cnegyer paccumTbiBaTb Tak
Xe, KaK 1 ANna CUHXPOHHbIX anekTpoasuratenen (cm. n. 3.3).

3.5. llpn  HeobBXOOMMOCTM  y4yeTa  CUHXPOHHbIX U ACUHXPOHHbIX
anekTpoasuratenenm WM  KOMMSIEKCHOWM Harpyskm B aBTOHOMHOW  3reKT-
pU4eckon CUCTeMe HavanbHOe [dEeWCTByllWee 3HayvyeHue nepuoguye-
ckon cocTtaBnswowen Toka K3 cnegyeT onpedensaTb Kak CyMMY TOKOB
OT aBTOHOMHbIX MCTOYHMKOB (CcM. n. 3.4) M OT anekTpoasuratenenm unm
KOMMSIEKCHOM Harpys3ku (cm. n. 3.3).

3.6. llpn HeoOxoauMMOCTM y4yeTa BAUAHMA Ha TOK K3 aKkTMBHOrO
COMNPOTUBIIEHNSA  JNEKTPUYECKON Oy  PEeKOMeHAyeTCs  MUCMOoSfb30BaTb
yKkasaHus npunoxeHna 9 (n. 4).

4. PACYET ANEPNOOUNYECKOWU COCTABNAIOLLENA TOKA K3

4.1. Hanbonblwiee HayanbHOE 3HA4YeHWE anepuoandeckon cocTaBs-
naowen Toka K3 (£ao) B obwem cnydyae cumtaloT paBHbIM aMmnnuTyge
NepnoanyYecKon cCocTaBnAaloLLLEN TOKa B HaYarnbHbIn MOMEHT K3

*a, = K27AT (15)
4.2. B pagunanbHbiX CeTAX anepuoauMyveckytd COCTaBMAWLWYK  To-
ka K3 B nNpou3BonbHbIi MOMEHT BpeMeHn (tat) paccuuTbiBalOT NO
doopmyne
tai==t'ao "™ , (16)
roe t — Bpems, C;
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Ta — nocToAHHada BpEMEHU 3aTyXaHud anepunoan4eckoun cocras-
nawowen Toka K3 ¢, paBHasd

(17)

roe X% v —pe3ynbTupyowme NHAYKTUBHOE N aKTUBHOE COMpo-
TnBnenma uenu K3, mOwm;
OcC — CMHXPOHHas yrrnoBasi YactoTa HanpsXXeHns ce-
Tn, pag/c.

Mpn onpeoeneHMn Xz W T2 CUHXPOHHble TreHepaTopbl, CUHXPOH-
Hble W acCUMHXPOHHbIE 3nekTpoaBuratenn OOfKHbl OblTb BBeAEHbl B
CXEMY 3aMeLLeHNs1 B COOTBETCTBUN ¢ TpeboBaHmamm nn. 2.9 n 2.10.

KomnnekcHaa Harpyska [JomkHa OblTb BBeeHa B CXeMy 3amelle-
HWS B COOTBETCTBUKN C TpeboBaHnaMK pasg. 2.

4.3. Ecnn Touka K3 pgenut pacyeTHyd CXeMy Ha paguarnbHble, He-
3aBMCUMble Apyr OT Adpyra BeTBW, TO anepuoauyeckytd COCTaBMsto-
Wyt Toka K3 B nMNpPOU3BOSNbHBIN MOMEHT BpPEMEHW crnegyeT onpeae-
NATb KAk CYyMMYy arnepuoauyecKkmx COCTaBnAlWMX TOKOB  OTAESNbHbIX
BeTBeN Nno popmyrie

m
iu  Si g5 (18
1=l x e )
roe m —4mcro He3aBUCUMbIX BETBEW CXEMBI;

laot — HayanbHoe 3HavyeHue anepuoauyeckon CcocTaBfsAlOWEN To-
ka K3 B i-1 BeTBU, KA.

5. PACYET YOAPHOI'O TOKA K3

5.1. YaoapHbin TOK TpexdasHoro K3 (£yA) B anekTpoycTaHoBKax
C OOHUM WCTOYHWKOM SHEprum (3HeprocuctemMa WM aBTOHOMHbIA  UC-
TOYHUK) paccuymTbIiBaOT Mo popmyne

1yg=]/27Ww,( 1 +sin(pxe" V'a) =)/T/.Oya. (19)

roe /Cya= (1 + sintpke-W'a )—ynapHbi KO3(PULNEHT, KOTOPLIN
MOXeT OblTb onpegeneH Mo  KpuBbIM
yepT. 1;
Ta — nNOCTOsIHHAaA BPEMEHM 3aTyxaHusa anepuoauvyeckon COoCTaB-
nawowen Toka K3 (cm. n. 4.2);
k—yron cgsura no @dase HanpskeHus wunn OOC UCTOYHMKA W
nepnoanyeckon cocrtaendawowen Toka K3, KoTopbiM paccyu-
TbiBAlOT No popmyre
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cpk=arctgA:n:/ri2 ;

<yn — BpeMmsi oT Hayana K3 0o nosiBneHust yaapHoro Toka, ¢, paBHoe

/ =0 01 *2+p
‘yﬂ, * A n

KpuBbie 3aBucumMocTu yaapHoro koadcpuumeHTa Kya

oT OTHOLUEHUHN /X 1 X|r

Koo

.8 \

461N

1,4 \\

42 NS

L0
0 0,2 0,k 0,6 0# 1,0 2/x 051 25 LU 20
50WOx/r

A— WHOYKTUBHOE conpoTueneHue Lenu K3; & — akTuBHoe conpo-
TueneHue uenu K3

Hetpr. 1

5.2. Mlpn pacyete ypmapHoro Toka K3 Ha BbiBogax aBTOHOMHbIX
MCTOMHUKOB, a TakKKe CUHXPOHHbIX W aCUHXPOHHbLIX 3nekTpogsurate-
nen JonyckaeTca cuynTaTthb, YTO:

yaapHbIn TOK HacTynaeT Yepes 0,01 ¢ nocne Havana K3;
amnnnTyga nepuoanyeckon coctasngwowen Toka K3 B MOMEHT
BpemeHnu f=0,01 c paBHa aMmnnnTyae 3TOM COCTaBNAKLWEN B HAYalb-

HbIh MOMeHT K3.
5.3. YOapHbIN TOK OT aCMHXPOHHOro anekTpoasuratens (1ya.An)
B Kuoamnepax paccyuMTbiBalOT C Yy4eTOM 3aTyxaHud amnnutyabl ne-
punoaunyeckon coctasnsowen Toka K3 no gopmyne
0,00 _ (W
*ya.An =K2 /,0An(£ 7P ~\~¢ )> (20)

roe /p — pacyeTHasi NOCTOSAHHAs BpeMeHn 3aTyxaHnsa nepuognyeckon
COCTaBIIsAOLLEN TOKa cTaTopa, C;
Ta — NOCTOsIHHAsA BpEMEHW 3aTyxaHUs anepnoanyeckon cocTas-
nsaouen Toka cratopa, C.
Mpn atom [Ip wn [5 p[ponyckaeTca paccyuTbiBaTb MO doopmMynam

-
To=  K'x6
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xaAn "bn-
Ta = TKO y

roe (Oc — cuHXpoHHasg yrnosasa 4acTtoTa, paa/c;
(0]

2i u [T — COOTBETCTBEHHO aKTUBHOE COMPOTMBIIEHWE cTaTtopa WU ak-
TUBHOE COMPOTUBMEHME pPOTOpa, MNPUBEOEHHOE K cTaTopy,
KOTOpble [OOMyckaeTCs paccyuTbiBaTb, Kak YykasaHO B Npu-

noXxeHun 7.

5.4. Ecnun Toyka K3 genuTt pacyeTHYo CXeMy Ha paamarnbHble, He
3aBUCUMbIE pyr OT Apyra BeTBn, TO M3MeHeHue NnepuoanyvecKkomn
yOApPHbIN TOK K3 (1ya) onpeaensitoT coctaensioweiit Toka K3

MAWKHE! | 4 <ne e n
4 Z, KaK CyMMY yOapHbIX TOKOB OTAESIbHbIX
A dnopor " Tya”® i= 1 Y2/ho<(1+Bb»*«0. (21)
\'ﬁ/ f=1
49 roe m
k3 -
4ymncno
He3aBu
CUMbIX
46 N BETBEWN
\\\ CXeMbl;
Tna
A\ 2
87 Havanb
'\
7 \ \ \\ [EeCTB
\ 5 | yrowee
06 \ 3Ha4eH
’ \ ne
s | nepvion
—pm=——— 1YECKO
n co-
a5 cTaBngd
7 | owen
== 10ka

" K3 B i

T e S BETBU,

0020h06 0,87C KA;
tyxi

YeprT. 2 _
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BpeMs NosiBfieHns1 yaapHoro
TOKa B -l BETBMU, C;
Tal — MNOCTOSAHHAA BpeMeHu 3aTyxa-
HMSA  anepunoguvyeckonm CcocTaBs-
naowen Toka K3 B i BeT-

BWU, C.
6y PACYET NEPUOOUYECKOU
COCTABNAIOLLEN TOKA K3
OT ABTOHOMHbIX UICTOYHUKOB
3NEKTPO3HEPIMM B NPOU3BOJIbHbIN
MOMEHT BPEMEHU
6.1. B CINOXHbIX aBTOHOMHbIX

Temax pacyeTt nepunognyeckomn
TaBnawoLen TOKa K3 oT
9JIEKTPOIHEPINN (CMHXPOHHbIX
paTopoB) B NPOU3BOSIbHbIN
BpeEMEHU cnepyert BbIMNOSTHATb
peLleHnd COOTBETCTBYIOLLEN
Mbl anddepeHumanbHbIX

cuc-
coc-
NCTOYHMKOB
reHe-
MOMEHT
nyTem
cucTe-
ypaBHEHUI



FOCT 28249—93 C. 17

nepexogHblX NPOLECCOB C UCMosib3oBaHneM OBM.

6.2. B npubnumxkeHHbIX pacyeTax Aana onpegeneHns OencTByHOLEro
3HadeHns nepuoguyeckonm coctaenswowen Toka K3 B NpoOn3BONbHbIN
MOMEHT BPEMEHM OT aBTOHOMHbIX WCTOYHMKOB MpU padnanbHOM CXeme
NPUMEHAIOT KPUBbIE, NpuUBEAEHHbIE Ha 4YepT. 2. PacyeTHble KpuBble
XapakTepusyrT M3MEHEHME I3TOW COCTaBMAOLWEN BO BpPEMEHM npu pas-
HbIX YyaaneHHocTax Todknm K3. 3HavyeHus nepuoamyeckon CcocTaBIisoLEN
Toka K3 B nMpou3BOSMbHbIN MOMEHT BpPEMEHM OTHEeCeHbl K HadarbHOMY
3HAYEHMIO 3TON COCTaBMAIOLLEN, T. €.

YaaneHHoCTb ToYKkN K3 OT CMHXPOHHOM MaLuunHbI (/-0(HOM) ) xa-
*

pakTepmnsyeTcss OTHOLUEHWEM [OENCTBYIOLLEro 3Ha4YeHuss nepuoanyeckon
COCTaBNALIEN TOKa 9TOM MalUMHbI B HadvanbHbii MoOoMeHT K3 Kk ee
HOMWHaNbLHOMY TOKY, T. €.
A no
/nO(HOM) AHo
M
[encrteyollee 3HavyeHMe nepuoguyeckon cocTtaBnsawowen Toka K3
B MPOMU3BOSIbHLIA MOMEHT BPEMEHW OT CUMHXPOHHOW MaluHbl (MNKU He-
CKONMBbKNX OOHOTUMHbLIX CUHXPOHHbLIX MaLUMH, HaxoAslWKUXca B OAuHa-
KOBbIX YCMOBMSX MO OTHoweHuto Kk Touyke KB) (/»*)> cnepyetr onpe-
nensaTtb no oopmyrne

A*”7Mn0(HOM) Hoy > (22)

npunyemMm npun HEeCKOJIbKUX MallnHax nog HOMUHallbHbIM TOKOM crieagyet
NMOHNUMATb CYMMY HOMUWHalIbHbIX TOKOB BCEX MalUWH.

7. PACYET NEPUOONYECKOWU COCTABNAIOLLEN TOKA K3
OT CUHXPOHHbIX U ACUHXPOHHbIX SNIEKTPOOBUIATENEN
B MPOU3BONbHbIK MOMEHT BPEMEHU

7.1. TOYHbIN pacyeT nepuognyeckon cocrtaenswowen Toka K3 ot
CUHXPOHHbIX W  ACUMHXPOHHLIX 3feKTpoaBUratenem B  NPOU3BOSIbHbIN
MOMEHT BpEMEHU criegyeT BbINOMHATbL MNYyTEM pPeELIeHUss CUcTeMbl Oud-
doepeHumarnbHbIX ypaBHEHUI NepexonHbIX NpoLecCcoB.

7.2. Mpn  npubnmxkeHHbIX pacyeTax Ansa onpegeneHust OencTBYo-
Lero 3HayeHust nepuoanyeckonm coctasnsowen Toka K3  oT  CuHX-
POHHbIX 3rnekTpoasuratenien B MNPOM3BOSIbHbIA  MOMEHT BpPEMEHU NpU
pagnanbHOW CxeMe WUCMOSb3YT TUMOBbIE KPUBbIE, MPUBEOEHHbIE Ha
Yepr. 2.
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7.3. Tlpn npubnuxeHHbIX pacyeTax Aansa onpegeneHna OencTByto-
Lero 3HadeHumsa nepuoguyveckon coctasnswowen Toka K3  oT  acuh-
XPOHHbIX 3fIEKTpoABUraTeNien B NPOM3BOSIbHbIN MOMEHT BPEMEHW Npun

pap,maanoM CXeMe UCnosmnb3yrwT KpuUBble, npuBefeHHbIe Ha YepT. 3.

3HayeHus nepuoanyeckKon cocTaB-
nawowen Toka K3 B Npou3BOSibHbIN U3meHeHne nepnoanyeckon
MOMEHT  BPEMEHM  OTHeceHbl K  Ha- cocTaBnsowen Toka K3
YanbHOMY 3Ha4YEeHUIO 9TOM COCTaB-  OT aCMHXPOHHbIX ABUraTeneu
nawouwen, T. e. My
T*Aﬂ= “
nOA[ 09
NI =2

YpnaneHHocTb Todkun K3 oT acun-
XPOHHOro anekTpoasuratens xa- ©O8
pakTepusyetcsa OTHOLUEHWEeM [OeWCT- 7 LLly®

BYIOLLLErO  3HA4YeHus MnepuoanyecKomn A
COCTaBMAOLWEN TOKa 9TOro J3rekKT- O’b
podBuratenss B HavanbHbli MOMEHT g5 vs | 6
K3 K ero HoMmHansHoOMy TOKY ok
‘nOAL
* NO(HOM) — 03
* * Al Hom

Oencreyowee 3HayeHve nepuo- Ol
Andeckon cocTaBnswowend Toka K3 o1
B NPOW3BOMbHLIN MOMEHT BpEeMEHM

OT AaCWUHXPOHHOro 3nekTpoasurarte- 0 S 51 o5
na (/mEA0 ) (MMM HECKONbKUX acWH- ’
XPOHHbIX  3nekTpoaBuraTenen, Ha- Yepr. 3

XOOAWMXCS B OOMHAKOBbLIX YCIOBU-
X NO OTHoweHuno K Touvke K3)
paccynTbIBalOT Mo oopmyne (23)

mfALD = Y#An/nO(Hom)/HOMAL -

8. PACHET TOKOB HECUMMETPUYHbIX K3

8.1. CocTaBneHue cxem 3amMeLleHus

8.1.1. Pacuetr TOKOB HecMMMETPUYHbIX K3 BLINOMHAKT C MCMOSb-
30BaHMeM MeToda cuMMeTpuydHbix cocTtasnsawwmx. MP u atom npensa-
pUTENBbHO HEeobXOoOAMMO COCTaBUTb CXEMbl 3aMelleHust npsimon, obpart-
HOM N HyreBOW NnocrenoBaTesIbHOCTEN.

8.1.2. B cxemy 3amelleHUs nNpsMon nocrenoBaTesisHOCTU OOSMKHbI
ObITb BBEAEHbI BCE 3NIEMEHTbI PACYEeTHON CXEeMbI, MPUYEM NPU pacyeTe

23ak. 1915
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HayanbHOro 3Ha4YeHUst Toka HecuMmmeTpudHoro K3 aBTOHOMHbIE WUC-
TOYHUKN, CUHXPOHHbIE W ACUHXPOHHbIE dnekTpoaBuraTenn, a Takke
KOMMMEKCHasi  Harpyska [OOfkHbl OblTb  BBEOEHbI  CBEPXMNEPEXOOHbI-
Mn SC n cBepxnepexoaHbIMU CONPOTUBIIEHUSAMM.

Cxema 3ameweHusi obpaTHOW nocnegoBaTeNbHOCTM TakKXe  OOSIK-
Ha BKNYaTb BCE 3feMeHTbl pacdeTHoM cxembl. [lpn atom JOC 006-
paTHOW NOCnefoBaTENIbHOCTU  CMHXPOHHBLIX M @CUHXPOHHbLIX  MalUWH,
a Takke KOMMJIEKCHOM Harpysku, cnegyet rMpUHMMATb pPaBHbIMU  HY-
no.  ConpotmBrneHne  obpaTHOM  NOCenoBaTESNIbHOCTM  CUHXPOHHbIX
MalUnH cregyeT npuHMMaTtb MO AdaHHbIM - Katanora, acUMHXPOHHbIX Ma-
IUIWH—  MPUHMMATb  pPaBHbIM  CBEPXNEPEXOOHOMY  COMPOTUBIIEHWUIO, a
KOMMSIEKCHbIX Harpy3ok — B COOTBETCTBUM C Tabn. 1.

ConpoTtmBrneHne obpaTtHoM  nocnegoBaTenibHOCTM — TpaHcdopmaTo-
pOB, peakTopoB, BO3AYLIHbIX W KabenbHbIX NUHUA criegyeT MNpUHUMaTb
paBHbIM CONPOTUBIIEHNIO NPAMOW NOCHeN0BaTENBHOCTN.

8.2. PacyeT ToKOB ogHocpa3Horo K3

8.2.1. Ecnn  anekTpocHabeHne  3feKTPOYyCTaHOBKM  HanpshkeHUeMm
o 1 kB ocyuwectBnsetrcd OT OHEeprocucteMbl 4epes MOHMXKaKoLWmn
TpaHcopmaTop, TO HavanbHOe 3Ha4yeHwe nepuoandeckon COCTaBMA-
lwen Toka ogHogasHoro K3 oT cuctembl (/Mo ) B Kunoamnepax pac-
YMTbIBAKOT NO popmyre

/d) —m Y2H cot (24)

no
roe 2 IS wn jCi onpedensalT B COOTBETCTBMM C N. 3.2 HACTOSLLEro
cTaHaapTa;
T2 »n Xx02 —CymMMapHOe aKkTMBHOE W CyMMapHOE€ WHOYKTUBHOE COn-
POTMBMNEHNA  HYNEBOW MNOCMeaoBaTeNIbHOCTU  pacyeTHOM
CXeMbl OTHOCUTENbHO Toudkn K3, mMOm. 3T conpoTue-
NEeHNs1 paBHbI:

Tas — loj-h mp—)— IMA*bNe"b M~bAQk6“b"0Bn A4

M X02 Mok6H" “oBn»

rae ro, T U XQr — aKTUBHOE U UHOYKTUBHOE CONPOTUBEHWS HYIIEBOM
nocnenoBaTenNbHOCTU NoHWXawwero  TpaHcdopmaro-
pa;
[ow v Xoll — aKTMBHOE U UHAOYKTUBHOE COMNPOTUBIIEHUS HYNEBOW
nocnenoBaTeNbHOCTU LLUMHOMNPOBOAA;
rokb6 1 Xok6 m—aKkTUBHOE U MHAYKTUBHOE COMPOTUBINEHNSA HYNEBOW
nocnenoBaTenbHOCTU kKabens;

[0OBN U Xoen — aKTUBHOE W WHOYKTUBHOE COMPOTMBIIEHUS HYSIEBOW MO-
cneposatenbHocTM  Bo3aywHon gnwmHvm  (FToBn = [1BR,
m"OBn A 3MBn) .
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8.2,2. B anekTpoycTtaHoBkax C aBTOHOMHbLIMW WCTOYHMKAMWU SHep-
MM HadvarnbHoe 3HadeHue nepuoanYecKon COCTaBnAKLWEN ToKa O[HO-
drasHoro K3 (/no ) B Kunoamnepax paccynTbIiBaoT No oopmyre

3E,
1O yWi ris+”20T)?
rae Ed —oakBuBaneHTHaa ceepxnepexogHas J0C aBTOHOMHbIX UC-
TOYHMKOB, B, KOTOpylo  onpegenstoT B COOTBETCTBUU
cn. 3.4.

3HayeHuss ris n x\% onpegensawT B cootBetctBMM ¢ nN. 3.4, a
02 1 x02 —no n. 8.2.1.

8.2.3. HayanbHOe 3HayeHMe nepuoanmyeckon COCTaBMAKOLWIEN ToKa
ogHodasHoro K3 C y4eTOM CUHXPOHHbIX W  ACUHXPOHHbLIX 3NEKTPOLBU-
raTesnien B Knfioamnepax paccuUnTbiBatoT, Kak ykasaHo B . 8.2.2.

8.2.4. llpn HeobxogMmocTn onpeaeneHnst nepuoandeckon CcocTaB.-
nsawowen Toka ogHodasHoro K3 B MNPOM3BOMbHbLIA  MOMEHT BpeMeHU
NPUMEHAIT MeTObI pacyeTa, NpuBeaeHHbIE B pa3a. 2,6 u 7.

8.3. Pacuet TokoB aByxdasHoro K3

8.3.1. Npn  anekTpocHabXeHMN  INEKTPOYCTAHOBOK  HaMpsKeHUem
oo 1 kB OT 3Heprocuctembl 4epes MOHWXKaKLWKMA TpaHcopmaTop Ha-
YanbHOE 3Ha4YeHMe Nepuognveckon CoCcTaBnsAoLWen Toka AByxXdasHo-
ro K3 (/$ ) B knunoamnepax paccumtbiBaloT No doopmyne

(25)

- -

A
~ cp.HH
/2 —cp.AnA

P RY (26)

no
roe

212="7"b" p + fTA+J kB ~\~2 M~\~" K~\~? 1k64~" 1an+' 0/2;
X\% =Xc+X4'Xp+XTO-|-Nike-[-N:wd-X1k0+"SXBN *

8.3.2. B oanekrtpoyctaHoBKax C aBTOHOMHbIMU WCTOYHUKAMMU 3SHep-
MMM HavanbHOE 3Ha4YeHMe nepuoanyecKon COCTaBNsAWEN Toka AOBYX-
drasHoro K3 (Ino ) B Kunoamnepax paccynTbiBaoT No oopmyrie

1(2) Vy3 K (27)
o '12+*12
8.3.3. HauanbHoe 3Ha4yeHmne nepnognveckon CoCTaBnsaoLLIEN TOKa

AByxdgasHoro K3 ¢ y4eTOM aCMHXPOHHbLIX dnekTpoaBuraTenen
(/NOAL ) B KMNoamnepax paccuynTbiBaoT No hopmyrne
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roe EpL —okBuBaneHTHas J[C I’h +X|

ACUHXPOHHbIX
anekTpogsurartenen,
N NCTOYHUKA INTEKTPOIHEPruun, B;
2\% N —cymmapHble aKTUBHOE W  WHAOYKTUBHOE  COMPOTUBIIEHUS

OTHOCUTENBbHO TOYkM K3 (C y4eTOoM napameTpoB aCUHX-
POHHbIX aniekTpoasuratenemn), MOm.

8.3.4. HayanbHoe pOencTtBylollee 3Ha4yeHWe nepuoandeckon CocTaB-
naiowen Toka asyxdasHoro K3 ¢ y4eToM CUHXPOHHbIX 3nekTpoaBura-
Tesfien B Knrioamnepax onpenenstoT, Kak ykasaHo B n. 8.3.3.

8.3.5. lNpn HeobxoaumocTn onpegeneHnss nNepuoanyeckon CoCTaB-
nawlowen Toka aByxdasHoro K3 B Npom3BOSibHbIN  MOMEHT BpPEMEHU
NPUMEHSIOT MeTOAbl pacyeTa, NnpuBeaeHHble B pa3a. 6 n 7.

MMPUTTIOXKEHWE /
PexkomeHdyemoe

PACYET COMPOTUBIIEHUWA LLUHONPOBOAOB

L. Heobxognmble paOna pacyetoB TokoB K3 napameTpbl LUMHOMNPOBOAOB  MOTYT
OblTb B3ATbl U3 HOPMaTMBHO-TEXHWYECKOW AOKYMEHTauuW WnM  NOfyYeHbl pPacYeTHbIM
meToaom. NMNapameTpsbl wnHonposoaos cepun LLIMA n LUPA gaHbl B Tabn. 3.

AKTMBHOEe conpoTMBneHne ogHon asbl wWwuHonpoBoda (frw) B  MUSIMOMax npwu

TeMniepaType 0 pPaCcCUMTLIBAIOT no cdopmyne
T+&
Nn— STesojm AT (29)

. HOpM
roe p &Hopm — y,u,enbl-Bé' COMNPOTMBIEHNE MaTepuana LWHbI NPU HOPMUPOBAHHOMN
Temnepatype '(Kopm, OM*MM?/M;
®dHopM — HOpMUpOBaHHasi TemnepaTtypa, Npy KOTOPOK 3aaaHo yaernbHOe Con-
poTuBnenue, °C;
I'—anuHa WnHebl ogHoWn dhasbl, M;
S — CeyYeHue LWnHbI, MMZ;

T — nocTodHHada, 3aBucawasi OT MaTepuana nposogHuka, °C: gna TBepao-
TAHyTOW Mean 7' = 21412°C; ana oToxkeHHon wmean 70 = 234°C; ans
anomuHmnsa 7 = 23iG°C;

Ka — KoadpdpuumeHT [O06aBOYHbIX NOTEPb, YYUTHIBAKOWWA  BAUSHWE  MNOBEPX-

HOCTHOro addekta, adpdekta 6nusoctn, a Takke AO06ABOYHLIX MO-
Tepb OT PacnofoXeHHbIX BONM3n MmeTannmyeckux 31emMeHToB.
3HayeHne KoadppuumeHTa [06aBOYHLIX MNOTEPb MOXHO OLEHUTb, WCXOAS W3  pe-
3yNnbTaTOB  9KCMEPUMEHTamnbHbIX  MUCCMeAOBaHUMW  TOKOMPOBOLOB  aHArOMMYHbIX  KOHCT-
PYKUNUA nnun paccumtaTb (NpubnmanTensHo) no dopmyne
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@28)
ICauK» K6 K na»
roe K # — KoadPUUMEHT, y4NTbIBAKOLWNN U3MEHEHNE TeMnepaTypbl LWNHbLI (3HaYe-
HUS npusegeHbl B NpunoxeHuu 3);

K6 — koadhdumumneHT 6nmsocTu;
/<N3 — KO3(hPUUMEHT NOBEPXHOCTHOIO adhdekTa.
Tabnuua 3
MapamMeTpbl KOMNMEKTHbLIX LUIMHONPOBOAOB

ConpoTtueneHne
ggggﬂ;"g’;ﬁ;”e HyneBoro nNpoBoa-
Tun HomuHanbHoe HoMUHANBHbI ’ Huka, MOM/M
HanpshxkeHve,
LuMHOMNpoBOaa ) TOK, A

I X\ ™n 1
LIMA4—1250 0,38/0,66 1250 0;0)34 01,0116 01,064 0,063
LIMA4—1500 0i,38/0,66 1600 0,000 0,014 0,637 0,042
LLIMA41—30CO 01,38/0,66 3(200° 0,010 0,006 0,064 0.,03b
LLIMAGSI 0,38/0,66 2500 0,020 0,0)20 a,070 0,046
LLIMAGSI 0,38/0,66 4000 0,013 0,015 0,070 0,046
LWIPA73 0,313 2150 0,210 0,210 0,120 0,218
WIPA73 0,38 400 0,100 0,170 0,162 0,164
WIPA73 0,38 630 0.1 0,13i 0,162 0,164

3HaveHna koappuuneHtos Kb u /Chd Ong MedHblX W aniOMUHWEBBLIX LWWH  3a-
BUCAT OT pasMepoB MOMNEPEYHOro CeYeHUs, pacrnoniokeHuss u uucra WwuH. [Ons  oawm-
HOYHbIX LWWH NPSMOYrOSIbHOrO CeYeHus, wumewwmnx pasmepbl 25X3 — 100X10 wmMmMm,
npu pacrnonoXeHunm LWKUH «Ha pedbpo» 3HaveHus koadbdpuumeHta Kna cocrtaBnsawT
1,02—1,1  3HayeHus koapdpmumeHta Kpd Ons nakeTtoB  WMH - JOMyckaeTca  Mpu-
HUMaTb Kak AN OOUHOYHbIX LUWUH

KoadbdpumumeHt gobaBouHbix notepb Kp Ansg  aniOMUHMEBBIX  WUMH  CEYEHUEM
FOOXKO MMm2 B 3aBMCMMOCTM OT uucna LWWH 1 [OIKEeH WMeTb creaylolme 3HaYeHus:
npu n~1/Cg"1,18; npun=2 1,25; npn n~3 /Cz~1,6; npu n =4 /Cxa? 1,721

Mpn npoknagke wWuHONpoOBOAA B ranepee wunuM  TyHHene KoadduumeHT goba-
BOYHbIX MoTepb cnegyetr OGpatb Ha 0,25 6Gonbwe, 4em nNpu ero npoknagke Ha OTKpbl-
TOM BO3ayXxe.

2. lngykTBHOE  CONpOTMBIIEHWE MNpPSMOW  nocregoBaTesibHOCTU  pasbl  LUMHOMNPO-
BoAa (N*1wWw) B MMANIMOMax Ha MeTp paccumTbiBatoT No phopmyne

*u=0,1451g , (30)

roe d — paccTosiHue Mexay LWMHaMu, M;
go — cpefHee reoMeTpu4eckoe paccTosiHue, M, paccymTbiBAaeMoe Mo OaHOM A
NpvBeaeHHbIX HKe dbopMyr-
1) [Ons WWHbI NPSIMOYTONIbHOMO CeYeHNs

00=0,22(b+h),

raoe b u h — pasmepbl CTOPOH NPAMOYrONbHUKA;
2) [ONS WKWHbI KBAApPaTHOrO CeYeHus:

g0=0,456,
roe b — pasmep cTopoHbl KBagpaTa;
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ANa Tpyd4YaTon LWNHBI KBaApaTUYHOIO CeYeHns

go~0 *58Csuw U
?[B bbw pasmep HapyXHOWN (BHELLHEN) CTOPOHbI KBaApPaTHOIO CEYEHUS;
C — KO3 PULMNEHT, 3HAYEHNSA KOTOPOro AOMKHbI COOTBETCTBOBATL NpuUBe-
JEeHHbIM B Tabn. 4.

Tabnuua 4
3HayeHus koadpdpuumeHta C
OTHOLLUEHUE sHyTpeHHero paguyca Tpybbl Kpyrmoro 3HaueHne ko puumeHTa
O€YeHHd K BHellHeMY paanycy NUnm BHYTPEHHEN CTOPOHbI C
pr6bl KBagpaTHOrO CeYeHUs K BHELLHEN CTOPOHe

0,1 0,78
02 0,79
0,3 081
0,4 0,83
0,5 0,85
0,6 0,88
0,7 0,91
0,3 0,94
0,9 0,97
1,0 1,00

CpegoHee reomeTpuyeckoe paccTtosiHMe g0 And nakeTa LWWH  MOXHO paccuuTaTtb
KO crnefyowmm oopmynam:
1) Ans ABYXMOMOCHOro naketa:

go=VO&(b+h)dk~o

rae b 1 h—cooTBeTCTBEHHO TOMLWMHA U LUMPUHA OAHOW NOMOCHI WWHBI (CM.
4yepT. 4), MMm;
d—paccTosHne mexay npoaosibHbIMU OCAMM (LLEHTPaMM Macc) CEYEHUN
LUMH NakeTa (CM. YepT. 4), MMm;
k — koadhpuumeHT, 3aBucawmn ot oTHowweHus d~lh, ero onpegenstoT no
KpUBOW, NpUBEAEHHON Ha YepT. 4;
2) [Onsa TPexnosiocHOro naketa

Ingo = -g” [31n0,22(6'**J1-|-21n"2"1241-2"M23"2y4*21NA?13"13) |,

rae d& un dis—paccTosiHus Mexay LeHTpamMu Macc Ce4eHUN COOTBETCTBYHOLLMX
LLUWH NakeTa;

&23 1 fct3 — KoappUUMeEHTEI, 3aBuUcaLLME OT OTHOLWEHUs d™Vh, dwlh un
onpegensiemsle No KPMBOW, NPUBELEHHON HA YepPT. 4.

3HayeHns cpegHuUX reoMeTpuyeckux pacctoaHuin  (go) Hambonee ynoTpebnsembix
XaKeToB LWWMH C 3a3opamMym Mexay LWWHaAMK, paBHbIMM  TOMLWMHE LWKWHbI, OO0SDKHblI  CO-
onreBeTcTBOBaTb NpUBEAEHHbIM B Tabn. 5.

KoacdhcbmumeHT k ans onpeneneHnsa cpegHero
reoMeTpmUYEeCKOro pacCTosiHUA Mexay WHaMu
NPAMOYrofibHOro ce4yeHus



C 24TOCT 28249—93

K —

\ e
k\ -
2,0 /
jmnw sl
1 -
\\\\_ |b|
4/ —
00,1 0,k 0,6 0,8 d/h
Yept 4

Tabnuua 5
3Ha4YeHusA go HEKOTOPbIX NAaKeTOB LUMH

CeueHvie naketa, MM2 go, CM
2(80XH0) 1,53
2(100X10) 3,0
2(120X10) 3,45
3(80XH0) 2,99
3(LUOXIO) 3,50
3(120X10) 3,95

3. B kayectBe pgonyctmmon (pacyeTHOW) TemnepaTypbl HarpeBa  LUMHOMPOBOA®
B NPOJOMKNTENBHOM pexume cnegyet npuHumatb 0 = 70 °C

4. AKTMBHOE " WHOYKTUBHOE COMpoTUBNEHNSA HyneBoun nocneposaTtenbHoe!?

asbl wuHonpoBoda (fow W Xow) B MUIMOMax Ha MeTp MPUHUMAKT (OPUEHTH-
POBOYHO)

epw—2 1wM“3run;
*0iu—(7,5-=-944 )X11w.
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MPUTIOXXEHUWE
Cnpasoy4yHoe

AKTUBHBIE N UHOYKTUBHbIE CONPOTUBIIEHUA KABEJIEN

Tabnuua 6

MapameTpbl Kabensa ¢ anMUHUEBbLIMU XUlaM1 B antoMUMHUEBOM 06onouke

obonoyke, MOM/M

ConpoTuBneHne TpeXKUNbHOro Kabensi B antoMUHUEBOM

CeyeHue
kabens, Mmm2

rM=r, Xi — X ro Xo
3X4 9,61 0,(192) 10,95 0,579
3X6 6,41 0,C87 7,69 0,523
3X10 3,84 0,082 5,04 0,461
3X1)6 '2,4 0,078 3,52 0i,406
3X25 1,54 0,062 2,63 0,359
3X35 7] 6,061 2,07 0298
3X50 0,769 0,66 1,64 0,267
3X70 0,549 0,060 1,34 0,211
3X05 6,406 0,C67 1,06 0,174
3X120 0,32 0,C67 0,92) 0,157
3X160 6 266 0 066 0,78 0,136
3X186 5,208 0,066 0,66 0,1212
3X240 0,553 0,107

6,16 0,066

Taobnwuua 7

MapameTpbl Kabens ¢ anNntOMUHUEBLIMU XUJTaM1M B CBUHLLOBOW 000s104Ke

ConpoTtuBneHne TPexX:KUIbLHOro Kabens B CBUHLO0BOW o6ono4ke, MOM/m

CeyeHune

Kabensa, Mm? c1=r9 Kiex, rc Yo
3X4 9,61 0,092 né 1,24
3X6 6,41 01,087 8,3(8 1,2
3X10 3),84 0,080 5,78 1,16
3X16 2,4 0,078 4,32 li,12
3X26 1,54 0,062 3,44 1,07
3>X36 IA 0,061 2,96 1, OH
3X50 9,760 0,06 2,6 0,963
3X70 0,549 0,069 2,3)1 0,884
3X95 0 405 0,057 2,1 0,793
3X120 0,32 0',067 1,96 0,742
3X160 0,266 0,066 1,82 0,671
3X166 0,208 01,056 1,69 0,606
3X240 0,16 0,055 1,55 0,535







Tao6bnuua 8

MapameTpbl kabens ¢ anNntOMUHUEBLIMU XUNamu
B HenpoBoAsiLen ob6onoyke
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obonouyke, MOM/M

ConpoTuBneHne TpexXKNNbHOro kabensi B HENPOBOASILLEN

CeuveHue
kabens, Mm?

M=r; r% Xt
3X4 9,61 0,092 11,7 2,31
3X6 6,41 0,087 8,51 2,274
3XK0 3,84 0,082 5,94 2,24
3X16 2,4 0,078 4,5 2,2
&X25 1,54 0,062 3,64 2,17
3X36 1,1 0,061 3,3 2,14
3X50 0769 0',06 2,869 2,08
3X70 0,549 0,059 2,649 2,07
3X95 0,405 0,057 2,505 2,05
3X120 0,32 0,057 2,42 2,03
3X160 0,266 0,056 2,36 2.0

NMapameTpbl Kabens ¢ antOMUHUEBLIMU XUNTaM1 B antOMMHMEBON 060No4Ke

Ta6bnwvwua 9

obonouke, MOM/M

COI'IpOTI/IBJ'IeHI/Ie YeTbIPEXXKNTbHOIo kabens B antoMUHUEBOMN

CeuyeHne
kabens, MM?
a1—1Ir Xi=X, rc Xo
3X4+1X2,5 9,61 0 098 10,87 0,57
3X6+1X4 6,41 0,094 7,6 0,463
3XK+1X6 3,84 0,088 4,94 0,401
3X16+1XI0 2.4 0,084 3,39 0,336
3X26+1X16 1,54 0,072 2,41 0,256
3X35+1X16 7] 0,068 1,95 0,232
3X50+1X25 0,769 0,066 1,44 0,179
3X70+1X35 0,549 0,066 1,n 0,145
3X96+1X50 0,405 0,064 0,887 0,124
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Taobnuua 10

MapameTpbl Kabens ¢ anNntOMUHUEBLIMU XUTaM1M B CBUHLLOBOW 000104Ke

obonouke, MOM/M

COI'IpOTI/IBJ'IeHI/Ie YeTbIPEXXKNTbHOIo kabensi B CBMHLIOBOM

CeueHue
kabensa, Mm*
ri=r2 X =X 7*0 Xo
3X4+1X2.5 9,61 0,098 11,52 1,131
3X6+ IX 4 6,41 C,094 8,26 1,05
39X 104-1X6 3,84 0,083 5,63 0,966
39X1641XHKO 2,4 0,084 4,09 0,831
3X25+1X16 1,54 0,072 3,03 0,668
3X36+1X16 11 0,968 2,63 0,647
3X504-1X25 0,769 0,066 2,1 0,6
31X70+1X35 0,549 0,065 1,71 0,393
3X95+ 1X50’ 0,4 O6 0,054 1,39 0317
3X1'204-1'X50 0,32 0,064 1,27 0,301
3X1501+1X70 0,256 0063 1,05 0,248
3X1854-1X70 0,2(08 0063 0,939 0,244
Tabnunya 11
MapameTpbl kKabensi ¢ aNOMMHNEBBLIMU XUaMn B HenpoBoasALwen obonoyke
ConpoTuBneHne YeTbIPEXKUINBbHOro kKabens B HENPOBOASALLEN
obonoyke MOm/m
CeueHune ,
kabens, mm n=r A=\ re Xy
3X44-1X2,5 9,61 0,098 11,71 2,11
3X®+ 1X4 6,41 0,094 871 1,968
3X10+1X6 3,84 0,088 59 1,811
3X16+1X10' 2,4 0,084 4,39 1,558
3 X254-1X10© 1,54 0,0721 3,42 1.268
3X35+ 1X16 " Ci,03.8 297 1,241
3X50+1X25 0,759 0,066 2,449 0,949
3X70+1X35 0540 0,065 2,039 0,741
2 X9541X50 0,405 0,094 1,666 0,559
3X12014-1X50 0,32 0,054 1,54 0,545
3X150 41X70 0,256 0,063 1,276 0,46
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Ta6bnuuya 12
MapameTpbl Kabensa ¢ MegHbLIMU XWUamMu B cTanbHOU obonouke *

ConpoTuBneHune TpexkunbHoro kabensi, MOm/m, npu
TemnepaTtype xunbl 65 °C
CeueHve
TOKONpPOBOASLLEN
Kunbl, MM2
n=r, X\ = X N
3X6 3,54 0,094 4,0%7 1,60
3X10' 2,13 0,0186 2,66 165
3'XN6 1,33 0,062 1,66 1,61
3'X26 0,85 0,062 1,36 1,57
3X36 0,61 0,079 1,14 1,54
3X50 0,43 0,0(78 0,96 1,51
3X70 0,3 0,065 0,83 1,4»
3X05 0,22 0,064 0,76 1,45
3X120 0,1» 0,062 0,71 1,4»
3X150 0,14 0,061 0,67 1,41
3X155 0,115 0,061 01,65 1,39
3X240 0,069 0.06 0,62 1,36
* 3azemrneHune BbINOMHEHO MeAHbIM NPOBOAOM ceveHnem 120 Mm2.
MapameTpbl Kabens ¢ MegHbIMU Xunamm B cTaribHOM o6on6uyke
Tabnunya 13
ConpoTuBneHmne YyeTblpexxkunsHoro kabens, mObl/Mm,
3 npu TemnepaType xunbl 65 °C
ToKonpoBoasLlen
Kunbl, MM? _ .
MN=r X\ = X, lo J1
3X6+1X4 3,54 0,1* 4,19 1,56
31X10+1X6 2,13 0,096 2,82 1,46
3X16+1XHKO 1,33 0,019 2,07 1,3®
3X215+1X16 0,85 0,069 1,63 4,11
3X36+1X16 0,61 0,066 1,37 1,09
31X50+1X25 0,43 0,086 1,18 0,88
3X70+1X25 n% 0+73 1,06 0,851
3X70+1X35 0,074 1,011 0,654
3X95+1X35 0.22 0,072 0,92 0,69
3X96+1X50 ' 0,84 0i,54
3X120+1X35 0,88 0,68
3X120+1X70 0,18 0,07 0,7 0,47
3X150+1X50 0,74 0,54
3X150+1X70 14, 0,66 0,42
3X135+1X50 " unl 0,7 0,54
3X185+1X95 0,115 0,069 0,54 0,34
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MapameTpbl Kabensa ¢ MegHbIMU XUnamMmm B cTanibHOW o6ono4ke

Tabnunua \
ConpoTuBIeHNE YeTbIPEXKUIBHOTO Kabens, MOm/M, npu
c TemnepaTtype xunbl 65 °C
eyeHne
TOKOHpOBO,D,HI.I.I,eVI
XKNibl, MM?2
rf=r2 Mo *0

4X6 3,54 0,1 4,24 1,49
4X10 2,13 0,003 2,88 1,34
4X16 1,33 0,09 2,,1(2' 1,14
4X25 '0,85 0,089 1,63 0,91
4X35 0,61 0,086 1,33 0,74
4X50 0,43 0,085 1,05 0,58
4X70 0,3 «0,0(73 0,83 0,42
4X95 0,22 0,072 0,66 0,35
4XN2K0 0,18 0,07 0,54 0,31
4X150 0,14 0,07 0,45 0,28
4X1*85 0,115 0,069 0,37 0,27

YBENWYEHUE AKTUBHOIO CONPOTUBIIEHUA KABEJEN

3HayeHnss  KOIPULMEHTa, Y4YUTbIBAKOWEro YyBeNMYeHWe akTUBHOro  ConpoTusne-
HUA wmepgHoro kabenss npu HarpeBe ero TokoM K3, onpegenawT B 3aBUCMMOCTU  OT
eedyeHnss kabens, Toka K3 u npopomkutenbHocTM K3 no KpuBbIM, NpUBEAEHHLIM Ha
yept 5 wnm 6, a anMuMHMeBoro kabens — MO KPWBbIM, MPUMBEOEHHbIM Ha 4YepT 7
mnu 8.

[aHHble, ykasaHHble Ha 4YepT. 5—8, nonyvyeHbl nNpuM cnegywwmux pacyeTHbIX
ycrosusix: K3 npoucxooaut B paguanbHOM Cxeme, cofepxalwlen BeTBb (TpaHcdop-
mMaTop, kKabenb) ¢ UICTOYHMKOM HendmeHHon no amnnutyae 3AC,

TemnepaTtypa kabesisi usmeHsaeTcs oT duay = 20°C go Opgonk — 200 °C,
npogomkutensHocTb K3 (/otkn) coctasnsert 0,2; 0,6; 1,0, 1,5 ¢
TemnepaTypy HarpeBa kabensa onpeaensoT C NOMOLLBIO YpaBHEHUSA HarpeBsa
OLHOPOAHOro NPOBOAHMKA Npu agmabaTnyeckom npouecce, Npeobpa3oBaHHOro K
BUAy
|2

dt
1+ HOPpM

HOpM
roe Int — Tok K3 K MOMEHTY BpemeHu t, KA,
p &iopM —ypenbHble conpoTmeneHns, Om-m, maTepunana kabens npy temne-
paTtype O 1 HayanbHOW HOpMUpoBaHHOM TemnepaType Owopw;
S — ceyeHue kabens, Mm?,
X — NNOTHOCTb MaTepuana NpoBoaHuKa, Kr/m3,
g — YCKOPEHWE CUIbl TSXKECTU, M/C?,
Co — yagenbHasa TennoemMkocTb MaTtepuarna kabens npu Temnepartype
®o = '6Hay = '6HopM, [x/ (KIK)
p — TemnepaTypHbIn KoaddurumneHT Tennoemkoctn, 1 /K;
a — TemnepaTypHbIi KO3 pUUneHT yaenbHoro conpoTtusnenus, 1/K



JaBHUCHMOCTH KOI(AULIEHTA YBENUYEHHA aKTUBHOIO
CONPOTUBAEHAS KaBNEH PasHbIX CEUEHHH
C MEHbIMM Xunamu oT Toka K3
npu npogomkuTenbHocTaX K3 0,2 ¢ (cnnowkble
NAHIM) 1 0,6 ¢ (MYHKTUPHBIE AMKMN)
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N3meHeHne yaenbHOro conpoTnBneHnsa marepumana kabens  npwv NoBbILEHNN
TemnepaTtypbl ONpPeaensatoT No BbiPaXXEHUHO
P& =P& g
HOpM
roe
T -f&
“= m+b,
MPUTTOXKEHUE 3
PexkomeHdOyemoe

PACYETHbBIE COMPOTUBIIEHNA NPOBOAOB,
NPOJNTIOXEHHbLIX OTKPbITO HA U3OJIATOPAX,
nnPOBOAOB BO3AYLWHbIX nuHumn

1. PacuyeTHoe conpotTuBlrieHue npoBoaoB
1.1. AKTUBHOE COMNPOTUBIIEHME MNPSMOM  MOCNedoBaTENbHOCTU  OA4HOM  pasdbl  Mpo-
BOAHWKa (r) B MUNNMOMaX paccynTbiBaloT No popmyrie

2=cp KXnaPb ~m - 10 3, (31)
HOpM
roe € {—KO3IMPUUMEHT, Y4YuTbiBaOWMKA YBENUYEHWE COMPOTUBIIEHUS C  MOBbILWE-
HMEeM TemnepaTypbl (CM. npunoxeHune 2). B kadecTBe pacyeTHoOM TeM-
nepatypbl Harpesa [Ana MpoOBOAOB C pPE3VWHOBOW W MracTtMaccoBOW M30-
naumen npuHnmarT ® — 65 °C;

Kc = 102 — KOS(PULMEHT, Y4YMTbIBAOWNA YBEIIMYEHNE COMPOTUBIIEHUA MHOroOnNpo-
BOMOYHbLIX XU MNpoBOAOB W kabenen BcrneactBue CKpyTku. [Ons  ogHo-
NPOBONOYHbIX NpoBogos Ac—1,0;

An — KO3 PULMEHT NOBEPXHOCTHOrO adpdekTa Npu nepemMeHHomM Toke. [Ans
MeAHbIX U antoMUHUEBBIX MPOBOAOB KOAMMMULNEHT NPUHMUMAIOT PaBHbIM

eanHuue;
—ypenbHoe conpoTtueneHne nposoga npu a4 — 20 °C. [Ina MeaHbIX NpoOBOLOB
" HopMm
pu — 0,0178 OM*MM?/m, ANA antOMUHUEBbLIX NPOBOAOB
HOJ m
pgl — 0,02994 OM*MM?/M;
HOpM

S — ceyeHune NpoBoaHMKa, MM?;
| — AnNuHa NpoBOAHMKA, M.
1.2. NHOyKTMBHOE COnpoTuBneHne npsimon nocrnegoBaTernbHOCTH (x) oJHOM
dasbl npoBoAda KPYrforo CeYeHust B MUIIIMOMax Ha MeTp paccyuTbiBaloT Mo  ¢op-
Myrne

x=0,1451g —g— , (32)

roe a — paccrtosiHMe mexay NpoBOAHUKaMU, M;
An — paguyc npoBogHWKaA, M.
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1.3. Ecnn  @dasHbln 1 HyneBOW TMPOBOLHUKA  BbINOSHEHbI U3  KPYrfbIX MPOBOLOB
OOMHAKOBOrO CeYeHUs U MpONoXeHbl napannenbHo, TO WHAOYKTUBHOE COMNpoOTUBNEHUE
uenu gasa — Hynb (Xd_+) B MUINIMOMax Ha MeTp pacCcYmTbIBaLOT Mo oopmyne

AP—, =0,29 Ig 0 (33)

Mpn  npsimoyronbHOM  OpPME  CeYeHus  HyrneBOro MpOBOAHWKA  COMPOTUBNEHME
uenu pasa — Hymnb ONpeaesnsoT No ce4YeHUo ha3Horo NpPoBoAHMKA.

1.4* AKTMBHOE W WHAOYKTMBHOE COMPOTUBMEHUS  HYNEeBOW  MOCMedoBaTeNbHOCTU
BO3QYLUHbIX JIMHUA, MWMELWMX HyneBonW MpoBO4 C MOBTOPHbIM  3a3eMSfIEHMEM, 3aBU-
CAT OT YKncna 3asemMsneHnn n KoadgduumneHTa Ce30HHOCTHU.

Mpn onpegpeneHnn akTMBHOMO W WHOYKTUBHOIMO  COMPOTUBIIEHUW NeTnv  dpasHbIn
npoBog — HyneBon npoBog (fgp_H, Xob_n) WCMNOMAB3YOT COOTBETCTBEHHO  GhOpMY-
nol 31 n 33 wnu pacyeTHble AaHHble, NpuBedeHHble B Tabn. 15. AKTMBHOE H WHAYK-
TMBHOE  COMPOTMBAIEHUA  MNEeTAM  C  MNPOMEXYTOYHbIMW  3a3eMIIEHUSMU  OMNpeaensitoT
YMHOXEHMEM  pacyeTHbIX COMPOTUBIIEHMA Ha COOTBETCTBYHOLME MNOMNPaBOYHbIE  KOAMD-
duumeHtel Kn n Kx B 3aBUCMMOCTM OT 4MUCra MNPOMEXYTOYHbIX 3asemrneHun (/n),
yepT. 9, M Ha KoapPUUMEHT ce3oHHocTM /Cc3 (Tabn. 16). 3HayeHus KoadppULMEH-
Ta KR Ha puc. 9a p[gaHbl Npu pasHbiX CeYeHUAX NpoBOAOB MeTtnnm — dasHoro (yka-
3aHbl B uucnutene) wu Hynesoro (ykasaHbl B 3HameHaTtene), a Ky Ha puc. 96 m—
npu pasHbIX  CEeYEeHUsIX  HyNeBoro n  nobblX  ceyeHusAx  pasHoro npoBoaa.
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MonpaBoyHble KoachduumneHTbl (K n Kx) K akTuBHOMY
M UHAYKTUBHOMY CONPOTUBIIEHUAM NeTnun

’ «chasoBbIN npoBOA
— -—— — HyneBOM NpoBoa
95 o Y P
BO34YLUHOW SINHUNY»
a,90 7070
50/50(70/50)
G851~ 50135
25/25(70/35)
3525
0,80 ] l i i i ] 1 ] 1 50/25
a 16/16
2516
/77
K.*
1,00 ¢
0,951
/4
0,90 57
35
0851 25
16
0,80 ] | i | ] 1 l | |
! 2 3 4 5 6 7 8 g /4 m

3
MpumevyaHna:
1. Ha BepxHeM pucyHKe crpaBa OT KpUBbIX [JaHbl CeYeHuUss MNpOBOLOB NeTnu: B
yncnmutene — ¢a3oBoro NPoBoAa, B 3HaMeHaTene — HyneBoro Nnposoaa.
2. Ha HwxHemM pucyHKe crnpaBa OT KPWBbIX [aHbl CEYEeHUs HyneBblX MNPOBOAOB
netnu. OTW KPUBbIE MOXHO C [AOCTATOMHOM TOYHOCTBIO  MCMONb30BaTb MNpU  BCEX
BO3MOXHbIX COMETaHMUSX ceveHnn ¢a3oBoro 1 HyneBoro NpoBoaoB™

YepT. 9
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Tabnuua 15

3Ha4YyeHUA conpoTUBIIEHMA NeTNun «da3HbIM NPOBOA — HYNeBOW NpoBoA»

06e3 yyeTa 3a3eMnAOLWMX YCTPOUCTB

CeueHne dasHoro

AkTMBHOE (B

yucnuTene) U MHOYKTMBHoOe 1B 3HameHaTerne! conpoTUBEHUS

netnu, MOm, npu ceveHnn HyneBoro npoesoaa, MM?

npoeoaa, MM?2
16 25 35 50 70
16 3,68
0,68
2,98
o5 i 228
’ 0,66
1,99 4,70
39 0,65 0,64
1,73 1,44 1,18
>0 0,64 0,63 0.62
70 1,27 1,01 0,84
0,62 0,61 0,60

anI3HaKVI KnnMmatTu44eCckmx 3oH " 3Ha4eHuA

ce30HHOoro koadpuumeHta K'e

[aHHble, xapakTepuaytowme 1. KnumaTtuyeckue npusHaku 30H

KnnMmaTn4veckme 30Hbl. U 11N
1. CpeaHasa MHOroneTHAA
TemnepaTtypa (sHBapb), °C

2, CpeaHasa MHOroneTHas
BbICLLAs TemnepaTypa
(nonb), °C

3. MpoaomKNTENBHOCTL 3a-
Mep3aHuda BOA, CYT.

2. 3Ha4yeHne koapdpuumneHTa Kcs

4. BepTukarnbHble 9M1eKT-
poabl ANVHON 3 M npwv rny-
Ou1He 3anoxeHus nx Bep-
wuHbl 0,7—0,8 m

5. To xe, npun arnnHe

3NeKTpoaoB S M

(—15)-
(—00)
(+1'6)
-(+18)

170—190

0,61

0,74

Knumartunyeckue 30HbI

(-10)-
-(-14)
(+18)-
— (+22)

150

0,67

0,80

0—(—10)

(+22)-
— (+24)

100

0,77

0,87

Tabnuua 16

O—(-f.15)

(-1-24)-
(+26)
@)
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lMpodomkeHue mabn. 16

[laHHble, XapaKTepuayoLLme Knumatnyeckue 30HbI

KIIMMaTuyecKue 30Hbl, U TUN
npUMeHsieMbIX 3f1eKTpoaoB 1 2 3 4

6. To xe, pOnNA ropu3oH-
TanbHbIX 3NeKTpoaoB anu-
Hom 10 ™M npu rmybuHe 3a-
noxxexus 0,7-—0,8 m

0,18 0,28 0,4 0,67

*

Ce30HHbIN KO3 UUMEHT onpeaenseT CHUMXKEHME COMPOTUMBIEHUST MO CpaBHe-
HUIO C MaKCUMarnbHbIM CONPOTUBIIEHNEM B CE30H MPOMEP3aHMS UMW BbICbIXaHUS.

MPUTIOXXEHUWE 4
PexkomeHdyemoe

PACYET COMNPOTUBJIEHUA KOHTAKTOB
N KOHTAKTHbIX COEQUHEHUHA

3HayeHNa nepexodHblX COMPOTUBMEHUA KOHTAKTHbIX cOoeauMHeHun Kabenewn, pasb-
€MHbIX  KOHTaKTOB  KOMMYTAUWOHHbIX  annapatoB W  LWWHOMNPOBOAOB B  MUMAMOMax
npuBedeHbl COOTBETCTBEHHO B Tabn. 17—19.

Tabnunua 17
ConpoTuBNEeHUA KOHTAKTHbIX COeAUHEeHUN Kabenewn

CeyeHune anto-
MWHUEBOTO
kabensa, Mm*
16 25 85 50 70 95 .120 150 240

ConpoTtuene- 0,,05 0,-
Hne, MOM 0,085| 0,064 6 0,043| 029 0,027| 0,024 0,001| 0,012

Tabnuua 18
ConpoTuBNeHUsA KOHTAKTHbIX COeAUHEHUN LUMHOMNPOBOAOB

HomunHanbHbIN
TOK, A 250 400 630 1600 2500 4000

Cepus WNHO-
NpoBOAOB WPA-73  WPA-73 |IWWIPA-73  [WMA-73 LWIMA-68H LLMA-68H

ConpoTtueneHune
KOHTAKTHOro
COeMHEHNS.
MOM 0,0-09 0,006 0,004 0,003 0,002 0,001

MpubnunxeHHble 3Ha4YeHUA CONMPOTUBINEHUN Pa3beMHbIX KOHTAaKTOB
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KOMMYTaLMOHHbIX annapaTtoB HanpsixxeHnem go 1 kB

Tabnuua 19

HomuHanbHbIN
r 0O K annapara,

AKTMBHOE conpoTtuBiieHne, MOM, Pa3bEMHbBIX coeauHeHun

aBTOMaTU4ECKOro

A BLIKIIOYETENS pyounbHUKa pasbeguHuTens
50 1,30
70 1,00 - -
100 0,75 0,50 -
150 0,65 — -
200 0,60 0,40 —
400 0,40 0,20 0,20
600 0,25 0,15 0,15
100 oA 2 0,08 0,08
3000 _ — -
MMPUTTIOXKEHWE
Cripago4Hoe

NAPAMETPblI USMEPUTEJIbHbIX TPAHC®OPMATOPOB TOKA

Mpwn OTCYTCTBUM

HbIX (rTA)

conpoTunBneHnax

AaHHbIX N3roToBuUTENA 06 MHOYKTUBHbIX

n3mepuTeribHbiX

NCnonb30BaTh 3Ha4YeHUs1, npuBeaeHHble B Tadn. 20.

TpaHcdopMaTopoB

(*TA) v aKTuB-
TOKa  fgonyckaeTcs

Tabnuua 20

ConpoTuBneHnsa nepBUYHbIX 06GMOTOK MHOFOBUTKOBLIX TPAaHC()OPMaTOPOB TOKa

KoaddumumeHT TpaHcdopm S
uumn TpaHcopmaTopa Toka

ConpoTuBneHne nepBnUYHON 06MOTKM MHOTOBUTKOBOIO
TpaHcgopmaTtopa, MOM, knacca TO4HOCTU

1

3

XTA

TA

*TA

'TA

20/5
30/5
40/5
50/5
75/5
100/5
150/5
200/5
300/5
400/5
500/5

67
30
17
11
4,8
2,7
1,2
0,67

0,17
0,07

42
20
11

1.7
0,75
0,42

0,11
0,05

17

4,2
2,8
1,2
0,7
0,3
onv
0,08
0,04

0,02

19
8,2
4.8

1,3
0,75
0,33
0,19

0,088
0,05

0,02
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NMPUJTOXKEHUE 6
PekomeHdyemoe

COMNPOTUBIEHUE KATYLLEK ABTOMATUYECKUX BbIKIMIOYATENEN

Mpn oOTCyTCTBUM  OaHHbIX  M3roToBuTenem o6  UHOYKTMBHbIX  (Xke) W aKTuB-
HblX (FKB) COMPOTMBMNEHWSX KaTyllek pacuenutened W nepexodHbiX CONPOTUBIEHUSX
MOABWXHbBIX ~ KOHTAKTOB  aBTOMaTMYeCKMX  BblKMYaTenen  OonyckaeTcs NCMNonb30-
BaTb 3HAYEHMSA ATUX CONPOTUBMEHUI, NPUBEAEHHbIE B Tabn. 21.
Tabnuuya 21
COHpOTMBneHMﬂ KaTywekK U KOHTAaKTOB aBTOMaTUu4eCKux Bbleoaneneﬁ

ConpoTuBneHue KaTywkmn u KoHTakta, MOm
HomMuHanbHbIN TOK
BblkMoyaTens, A KB B
50 7 4.5
70 3,5 2
00 2,15 1,2
140 1,3 0,7
200 1,1 0,5
400 0,65 0,17
600 0,41 0,13
1000 0,25 0,1
1600 0,14 0,08
2500 0,13 0,07
4000 0,1 0,05
MpnmeyvaHue. B Tabnuue  ykasaHbl CyMMapHble  COMPOTUBMEHMS  KaTyLlek

N KOHTaKTOB aBTOMaTuMyeckmx Bblkntodatenen (cepymn A 3700 «3nektpoH» wu BA),
ANA  KOTOPbIX 3TU COMPOTUBMEHUA 3aBUCAT OT WX HOMMHANbHOMO TOKa WM He 3aBuUCAT
OT TUNa BbIKNOYaTENS.

NMPUITOXXEHUE 7
PekomeHdyemoe

PACYET MAPAMETPOB ACUHXPOHHbIX 3NIEKTPOABUIATEJNEN

Mpn pacdeTe nepuognydeckon coctaBnsaowen Toka K3, o06ycnoBneHHOro acuH-
XPOHHbIMW  anekTpoaBuratensMn  HanpskeHnem o 1 kB, HeobxogMmo  yunTbiBaTb
He TONMbKO UX MHOYKTUBHbIE, HO U aKTUBHbIE COMPOTUBIEHUS.

CymMmapHOe aKTMBHOE COMPOTUBIIEHNE, XapakTepu3ylLlee aCUMHXPOHHBLIN  JMeKT-
poaBuratenbs B HadanbHblii MoOMeHT K3 (rad ) B MuAnuMoMax paccyuTbiBaloT MO

dopmyrne

‘Al ="14 0,96ra, (35)
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roe N\ — akTMBHOE conpoTuBrieHne ctatopa, MOwMm;

(e]
[, @aKTMBHOe COMpOTMBMEHME pOTOpa, MpUBEAEHHOE K CTatopy, Mpu 3TOM r2 B

MUSIMOMax paccymTbiBalOT No oopmyrne
0 ,36114n(AHOM“b”*mx)

(o]

— Mc.\ -10¢ (36 >

32— J21/2 yl ”HOM) -
n AHOM
rae My — KpaTHOCTb NYCKOBOTO MOMEHTa 3M1EKTPOABUIaTeNsi N0 OTHOLLEHUIO K €ro
HOMWHaNbHOMY MOMEHTY;
AHOM — HOMMHanNbHasA MOLWHOCTb anekTpoaBuratens, kBT;
Pmx — mexaHu4eckne noTepu B anekTpoasuratene (Bknoyasa 4obaBoyHble Mo-
Tepwn), KBT;
ln —KpaTHOCTb MYCKOBOro TOKa 3f1eKTpoaBUraTesns no OTHOLLUEHMIO K ero

HOMMWHaNbHOMY TOKY;
/HOM—HOMWMHarnNbHbIN TOK AnekTpoasuratens, A,
$HOM — HOMUMHanNbHOE cKonbXeHue, OTH. ef.
AKTMBHOE CONpOTUMBIIEHWE CTaTopa anekTpoasuratens (n) B MUNMomax, ecnv
OHO He 3aaHOo MU3roToBUTENEM, PacCYUTLIBAKOT NO hopmyrne
smom  Yuom COS
M==
100 pPHOM
rae $HoM — HoOMUHanNbHOE CKOMbXEeHWE aCMHXPOHHOTO arnekTpoasuratens, %.

CeepxnepexogHoe MHAYKTMBHOE CONPOTUBNEHNE aCUHXPOHHOMO 3neKTpoaBura-
Tena (X ) @ MunauomMax paccyumsiearom o popmyne

7 M.HO
*/ﬂﬁ\ﬂ— +M HOM 3.0 _'Aﬂ, (38)

roe f/d.Hom — HoMMHanNbHOE ha3Hoe HanpsPKeHne anekTpoasuraTens, B.

(37)

MMPUTTIOXKEHWE 8
PexkomeHdyemoe

NMAPAMETPbI KOMMIIEKCHON HAIPY3KHN

1. B coctaB KOMMMEKCHOW HarpyskM MOryT BXOAUTb ACUMHXPOHHbIE W CUMHXPOH-
Hble  3neKkTpoasuraTenu, npeobpasoBaTenn,  3ANEKTPOTEPMUYECKME  YCTAHOBKW,  KOH-
AeHcaTopHble baTtapeun, namnbl HakanMBaHWs 1 ra3opaspsiaHble UCTOYHUKK CBeTa.

2. Mpn  onpenenexHuun HavyarnbHOro  3Ha4yeHusd nepnoanyeckomn cocTaBnswoLlen
Toka K3 KoMMNneKCcHyo Harpysky B CXemy npsiMon nocnefoBaTenbHOCTU cnegyeT

BBOOMTb 3KBMBANeHTHoOM ceepxnepexogHon JC N COMPOTMBIIEHNEM MPAMOWN
nocnegoBaTenbHOCTH a B cxeMy obGpaTHOWN 1 HyneBon nocrneaoBaTenbHOC-
Ten — CconpoTuBNEHuAMM obpatHon "2Hr " HyneBoW Zonwr NOCRenoBaTeNlbHOCTEN.
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3aBNCUMOCTb NapamMeTpoOB KOMIMIIEKCHOW Harpy3Kku
Hr » A2Hr y “oHr » £Hr °* ¢€ cocTaBa
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3aBNCUMMOCTb NapaMeTpOB KOMMIIEKCHOW Harpy3Kku
AWr 1 o He » %0Hr» MHr °T¢® cocTaBa
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3 3Ha4veHnsa moayremn NOoMnHbIX CONPOTUBNEHUN , Z2HT ¥ AoHr > @ Tak~
Xe aKBMBarneHTHon ceepxnepexogHon 34C KOMNIIEKCHOW Harpy3Ku B OT-
HOCUTENbHbBIX  eAuHUUax npu  OTCYTCTBUWM  Opyrux, 6onee nOMHbIX  AaHHbIX, MOryT
ObiTb onpegeneHbl NO KPMBbIM, NPUBEAEHHbIM Ha 4epT. 10 m 11 B 3aBUCMMOCTM OT
OTHOCUTENBbHOIO CcocTaBa noTpebutenen ysna Harpyskm PifP% , roe P% — cym-
MapHas HOMMHaNbHas aKTMBHAA MOLUHOCTb Harpysku, KkBT; Pr* — ycTaHoBneHHas
MOLLHOCTb / noTpebuTtens Harpy3ku, KBT (Paa — acMHXpOHHble aBuraTenu,

Pco — cuHXpoHHble pauratenn, Ps w — namnbl HakanueaHusi, P, y — 3nekTpo-

TepMmn4Yeckme yCTaHoBKW, Pnar — rasoHanonHeHHble namnel, P* — npeobpasosa-

it #11

Tenu).

ConpoTtueneHue npsamon (06paTHoOM, HyNeBoKW) NocrneaoBaTeNbHOCTU AHIMOM
*

("2HMom > 7AoHrHOM ) B OTHOCUTENbHbLIX efuHMUaxX nNpU HOMUHASbHBIX YCIOBUAX AO0-

1

S =
i=l ]/ SOt

1 IHI" Hom :Sz (39)

MycKaeTcsl paccuynTbiBaTb NO hopmyrie

rae Ne n XM — aKiMBHass W WHOYKTUBHASA COCTaBNSOWME CONPOTUBMEHUS  Nps-
Mo  (obpaTHoW, HyneBoW) nocnegoBaTenbHOCTM /-0 noTpebuTte-
ng,  BKMOYas  COCTaBnslOWME  COMPOTUBMEHUA  3NIEMEHTOB,  CBA3bI-
BalwoWMx notpebutens ¢ wuHamum y3na (go 1 kB); wnx 3HayeHus
B OTHOCUTESbHbIX €auMHuMUax npu  CyMMapHOW HOMWHanbHOW  MOLL-
HocTu Sj* , KB/A, n cpegHeM HOMUHANbHOM HanpPs>KeHUN TOn
CTYNEHM HanpshkeHuss CceTu, T[Ae OHa MpucoeauHeHa, npuBedeHbl
B Tabn. 1;
Si — nofnHasa ycTaHoBEHHAast MOLWHOCTb /-ro noTpedutensa Harpys-
Kn, KB-A.

rPUTIOXXEHWE 9
PexkomeHdOyemoe

YYET BJIMAHNA AKTUBHOIO COMPOTUBJIIEHUA AYIU HA TOK K3

1. Yyet anekTtpudeckon gyrn B mecte K3 pekomeHayeTca Npon3sBoauTb BBee-
HMWEM B pacCYETHYH CXEMY aKTMBHOIO CONPOTUBIIEHUS OYIU Tg.

2. lNepexogHoe akTnBHOE conpoTuBrieHne ayrn B mecte K3 (ra) B Munnmomax
3aBUCUT B OCHOBHOM OT Toka K3 1 AnvHbl ayru n paccumtbiBaeTcs no popmyne

VI
F0=16 70.85" (40)
noa

roe /nog — HavanbHOE OEeNCTBYOLEE 3HaYeHne Nepmoanyeckon CoCTaBnsoLen To-
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ka B mecTe K3, KA, onpegensiemoe ¢ y4eTOM CONPOTUBIIEHUS OYTH;

(42)
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/n — ANVHA Oyrv, cM, KoTopasi MOXeT ObITb NpUHATa paBHoiA!
In — 4a npun a<5 mwm;

1,=20,41n e-°/152x npu a= (5-j-50) mm;

1, = anpn a>50 mm.
rge 2L 1 -COOTBETCTBEHHO CyMMapHOe akTUBHOE U CyMMapHOe MHAOYKTUBHOE

conpoTtuBnenus yenu K3, MOwm;
a — paccTosiHme mexay dasamm NpoBOAHMKOB, MM.

Ona oanektpoyctaHoBok 0,4 KB akTMBHOe CONPOTUBNEHWE  3NIEKTPUYECKON  OYru
MOXeET ObITb OnpeaeneHo no KpUBbIM, NPUBEAEHHbIM Ha YepT. 12-—22.

Ha Jept. 1,2—21 npeactaBneHbl pacyeTHble KpuBble  3aBUCUMMOCTU  aKTUBHOIO
COMPOTMBIIEHUA OyrM rn  OT nnowagnm ceyenHma (S) M ANWHBL - antoMuHUeBoro  kabe-
na (/k6), onpegensemMol paccTosiHMeM OT BbiBOAOB Hu3wero HanpsbkeHus (0,4 kB)
TpaHcopmaTopoB pasnuMyHon mowHoctTM Ao wMecta K3. KpuBble NOCTpoOeHbl C  UC-
/n\o%bsoBaHmeM dopmynbl  (40) npu  TpexdpazHoM UM ogHopazHomM K3 u npn /g —
=oa

Ha wuJepT. 22 npegctaBneHbl pacyeTHble KpuBble 3aBUCUMOCTM  aKTUBHOIO — COrl-
pOTUBMEHMS AyrM OT TuNa W OAWHblL  LWUMHOMPOBOAA, MNOAKMIOYEHHOrO K  BblBOAAM
0,4 kB TpaHcdhopMaTopoB  pasfnM4yHOM  MOLLHOCTM, onpefensemMond  pacCTosHMeMm [0
mecta K3. KpuBble cnpaBeanuebl Ans wuHonposogoB cepum  WLMA  mn nocTpoeHbl
C ncnonb3oBaHmem dopmynbl (40) npn ycnosuwm, 4To /5 = 21a.

Mpn onpegeneHun akTMBHOrO conpoTuBneHna ayrm B cnydae K3 B kabene
ONMVMHOWM 46,  MOOKIMHOYEHHOM K TpaHcopmaTopy  4Yepe3  WKMHOMPOBOA  ANWHOW 4
unn 4Yepes kKabenb Opyroro CeyvyeHus, pPes3ynbTUPYIOLWY OAMHY NPOBOAHMKA  LUMHO-

npoBog — Kabenb (kabenb — kabenb) BblpaxalT 4Yepe3 ANVHY MOBPEXOEHHOro
kabens:

A 2k6 Mk-6H-ATwMw/AMk6 > (41)
rae mb W rMw — MNOMHbIE CONPOTUBIIEHMS MNPAMOM MNOCNEeAOBATENbHOCTU  LUMHOMPO-

BoAda n kabensa, mOM.

3. BnivaHne aktuBHoro conpoTtuBneHns Oyrm Ha Tok K3 MOXHO TaKke y4u-
TbiBaTb NyTEM YMHOXeHMs pacyeTHoro Toka K3, HangeHHoro 6e3 yyeta conpo-
TMBneHna pgyrm B Mecte K3, Ha 3aBucAwmn Ot  conpotuBreHus uenn K3  nonpa-
BOYHbIM  KO3(ppuuneHT Ke. 3HaveHne koadpdpuumeHta Ke, nonydeHHoro akcnep |-
MeHTanbHO npu K3 3a TpaHcdopmaTopamm mowHocTbio 630—1000 kB-A,

MOXHO onpefennTb Mo KPUBbIM 4ep3s. 23. Y/V
ConpoTuBneHne uenmu K3 ()
Npu TpexdasHom AD — onpefenstoT B 3aBMCUMOCTM OT Bnaa K3:

npu ayxdgasHom K
42 *>

npv ogHoasHOM
MpuBeneHHbIM Ha vepT. 23 KpmnBbIM Kcf(zk) COOTBETCTBYIOT BblpaXeHUs

— 3,—
Kc=0,6—0,00252,4-0,114) 7.—0,13) 2 :

— 3~
Yept K =0,55—0,0022,40,1V 2,—0,12} 2, epT13
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4 Tllpu onpegeneHnn MUHMMANbHOMO 3HadeHust Toka K3 B aBTOHOMHOW  9nekKT-
pu4eckom cucteme NpUBNMKEHHbIM yd4eT BAUAHWS  aKTUBHOIO  COMPOTUBMEHUS  3MEeKT-
pudeckom gyrm  Ha ToKk K3  pgonyckaetcAa  MpovM3BOAUTL  YMHOXEHWEM  pacyeTHOro
Toka K3, HamgeHHoro 6e3 yyeTa COMPOTMBIAEHUA AOyrKM, Ha MOMNPaBOYHbLIA KO3 K-
uneHT Kc 3HaveHne aTOro KoadpdpmumeHTa gonyckaetcss nNpuHATb  paBHbiM - 0,7—0,8

3aBucumocTb ra=f(s, /k6) 3aBMcvnM°c$ ra= f(sK, 3/«6)
npu TpexgasHom
25 ﬁr;r::é(g):;;ca):nol;i“n 35 Tp:Hcd)opmaTopOM
MoLHoCcTbLIo 630 KB*A MoLHoCTbI 750 KB*A
Ty MOM 1y, MOM
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3aBucymoctb ra = f(s, /

3aBucumocTtb 20— f(s, /x6) op.Ho ﬁﬁg T raﬁ-l E
npu TpexcasHom K3 gﬁgk!)o% A Kc TOpOM
3a TpaHcdopmaTopom OLHOCTbIO npu cxeme

MoLiHocTbo 2500 kB-A
" coeauHEeHUN J'IN (cnnowHbIe

rb,MﬂM
nMHUN) n Y/Y (NYHKTUPHBbIE
\A"‘/ MUHUN)
5&*/ 510 ym
300 7 19, ; )1(b X
200 / 14 i 'nv
[ [ |~ 10 LAY Y X
wold L A A 2 / y
w177 7 TOR
8u /4 2 3 : -
7 1A y's
/// /;// //35 i m/ Aw
el
AN Y4 ey v B
wil A/ A X 7 Wi IA5
HIrAVAVAZa;
LUl // N/ AE .
7 v o ~
20 ’41'{// fz%&f{ -
s -
RV v ,
1Y/ f;//;/;// e
/4 )
m
0mo1x 0 ket M

0 50 00 150 200 25015



FOCT 28249—93 C. 49

3aBucumocTb ra=f(s, l«s) npun
ogHoda3Hom K3 3a TpaHcdhopmaTopom
MoLHocTb 630 KB-A npu cxeme

coeauHeHun /Y (cnnowHsble coeamHenun 1Y (cnnowwHble

nHUK) 1 Y/\ (MyHKTUPHBIE
NINHUN)

nuHun) n YIY (NyHKTUPHbIE

nuHUN)

rIM
7 rg, MOM

60 M 140
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3aBucumocTb ra = f(s, /s) Npn
ogHodraszHom K3 3a TpaHcdopmaTopom
MoLuHocTbio 1000 kB A npu cxeme



3aBucumocTb rp —f(s, 1x6) npu
ogHodraszHom K3 3a TpaHcdopmaTopom
MowHocTbio 1600 KB A npu cxeme

coeauHeHun [fJ/y (cnnowHble
NIMHUN) U (NYHKTUPHBbIE
JINHUMK)
roMOM
m
|
; _
S=I5mm2
100 | N

0 50 WD /50 200 lks,M
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3aBucuMocCTb g = /($, /6) npun
ogHoda3sHom K3 3a TpaHcdopmaTopom
mMoLiHocTbo 2500 kB A
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3aBucumocTb r,=f (Tun, /) npm TpexcgaszHom K3
3a TpaHccopmaTopamm mowwHocTbio 1000, 1600 1 2500 kB- A
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3aBucumocTb KoadpcduumeHTa Kc, HangeHHoOro
3KCNnepuMeHTanbHO, ANA HaYanbHoro momeHTa K3
(kpuBas Y) n yctaHoBuslierocsi K3 (kpuas 2)
oT conpoTtuBneHus uenu K3
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| |
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Uepr. 23
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rMPUTTIOXKEHUWE (0
PexkomeHdOyemoe

YYET BITUAHUA KOMMNEKCHOWU HAMPY3KU HA TOK K3

MeTogq y4veTa KOMMMEKCHOW Harpyskm npu pacdete Toka K3 3aBucut o1 Xxa-
pakTepa WCXOOHOW CXeMbl 3aMeLleHUA KOMIMMEKCHOM Harpys3km (4ept. 24) u  nono-
XeHuns Toukn K3 (4epT. 25).

B paguanbHon cxeme (4epT. 25a) ponyckaeTcd He yuuTbiBaTb BRMsiHAE  CTa-
TUYECKUX notpebutenen (npeobpasoBaTenu, 3NeKTpoTEPMUYECKNE YCTaHOBKM,
anekTpuyeckoe  ocBelleHWe). HayanbHoe  3HayeHue  nepuoamMyveckon  COCTaBNANOLLEN
Toka K3, yOapHelM TOK, a Takke TMepuoauyeckylo cocTaensowyo Toka K3 B
NPOU3BOSIbHLIN  MOMEHT OT AaCUMHXPOHHbIX U CUHXPOHHbLIX 3nekTpoasuraTenen cregy-
eT paccunTbiBaTb B COOTBETCTBMM C TpeboBaHuamu pasg. 3, 54 7.

CocTaB y35na KOMMNMeKCHON Harpy3Ku

BH
7 Al
(~)
N2 N

L
606 [ MB =

AL L4 MM ar A3

A /] — acuHXpoHHbIe ABUraTeny; cA —  CUHXPOHHbIe

JBuraTenu;

JIH — nawmnbl Hakanueawus; JIT namnbl rasopaspsigHble; A —

npeobpasoBaTtenu; QY — anekTpoTepmudeckme yctaHoBku; K —

KoHaeHcaTopHble GaTapeun; KJ/I — kabenbHasa nuHus; AT — aBTo-

HOMHBbIN UCTOYHUK anekTpoaHeprun; K. 1, K2, [13 — Touka K3; T —
TpaHcgopmaTtop

YepT. 24
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MNpeo6paszoBaHue cxembl 3aMeLLeHUs

KOMIMJIEKCHOM Harpy3ku
Mpun K3 3a 06wmm ang ysna Harpysku conpoTuBreHnem (4ept. 256) navanb

Y74
X2 QD HY
z 4
e ~C
X1 Zx
e — ZfH/' Z

3
Exr
Y 2141 7 4
" ”
£az Ear W e,
a S 8
UepT 25

HOe 3HayYeHue NepuoamnvecKon cocTtasnsatowen Toka TpexdasHoro K3 (nobir ) &
Knnoamnepax crnegyet onpegenatb € y4eTOM BUMSHUA OBUraTenibHOM W CTaTU4EeCKOW

HI Acp.HH
AnoHI X

/3 u cp HA

cos< ~|"'r
1Hr pHr~I""121 +

P (43)

Ycp.HH —
1HF P 3LICpLL,

Harpysok, ucnons3ysi opmyny
roe n Z Hr — akemBaneHTHaa QC v conpoTusneHune npssmon nocnegosa-
TENbHOCTU Yy3Mna Harpysku; WX 3HaAYEeHUs B OTHOCUTESbHbLIX eau-
HUUAX oOnpefensoT MO  KPMBbIM, nMpuBedeHHbIM Ha 4ept. 10
n 11 npunoxeHna 8 B 3aBUCMMOCTU OT OTHOCUTENBLHOIO COC-
TaBa notpebutenen;

2 12 H X|£ — COOTBETCTBEHHO CyMMapHOe axkTMBHOE W CyMMapHOe WHAOYK-
TMBHOE COMNPOTMBIIEHUA UENnu KOPOTKOro 3amblkaHnd, MOwm (cm.
n. 3.4);
S~ — cymmapHasi HOMUHanNbHaa MOLLHOCTb Harpysku, KB*A;

Ucp HH — cpefHee HOMUHarbHOE HarnpshkeHne ceTn, COOTBETCTBYOLLEe
0OMOTKe HM3LEro HanpskeHnsa TpaHcgopmaTopos, B.
3HavyeHNs yOapHOro TOKa W nepuoaMveckon coctaengwowen Toka K3 B npowus-
BOSIbHbIN MOMEHT BpeMeHW OT JarekTpoasuratenen cnegyet onpegensaTts B COOTBETCT-
BUM ¢ TpeboBaHusiMn pa3a. 5un 7.
Mpn KOPOTKOM 3amMblKaHuM 3a 0OLLMM AN HAarpy3KM U CUCTEMbI COMPOTUBIE-
HMeMm (4epT. 25B) M BNM3KUX 3HAYEHNSIX OTHOLLEHUS X/r BETBEN pacyYETHOM CXeMb
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Ha4yanbHOEe 3HayeHue nepuoaudeckon coctasnswowen Toka K3 (/Mok) agonyckaetcs
paccuynTbiBaTb No popmyrne

1 fl
Acp.HH Mwr+ £Hr Acp.HH”C
ZcZanrt ZcZk

(44)

noK

E
"AEE O[C y3na Harpysku;

tii — KoappuumeHT TpaHchopmMauum TpaHcopmaTopa;

2wr , Ze, Zk — MOLYJSIM COMPOTUBIIEHNIN BETBEN UCXOLHOW CXeMbl 3aMeLLeHUS
(4epT. 25 B), Nnpuyem

7
HH

paccyMTbiBaeTCS KaK yka3aHo B 1. 3.2;

"k=|/" ;
M2K "X12k — COOTBETCTBEHHO CyMMapHOE aKTMBHOE U CYMMapHO€e NHOYKTUBHOE

conpoTtueneHna uenm K3.
YaapHbIn TOK crieayeT onpeaendatb B COOTBETCTBMM € TpeboBaHmamu pasa. 5.

MPUTIOXXEHUWE 11
PexkomeHdyemoe

NMPUMEPbI PACHETA TOKOB K3

Mpumep 1. Ona cxewmbl, nNpMBegeHHOW Ha 4epT. 26 onpeaenuTb TOKM §Npu  Tpex-,
AByx-, n opgHodasHom K3 B Touke K1. [Ona TpexdasHoro K3 onpegenntb Makcu-
ManbHbI€ N MMHMMarbHbIE 3Ha4YeHus Toka K3.

-lt.1.McxoOoHble OAaHHDbIE

Cuctema C

5k=200 MB*A; Ocp BH=6,0 KB.

TpaHcgopmaTtopT: TC —1000/6

Aa.HOU “KOO0O KB -A; kB;
AHHA0»4 Hom=[1,2 kBT;
Hx= 5,5 % .
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Pac4yeTtHasa cxema K npumepy 1
M ee npeobpa3oBaHue

l
UEH =dn8

I e
| il S
| g,
Xg
2L 706
562 . '
rl
ry o7
AxB
X x8 2n0
7,08 | 0,08
r
Il l ()
0,14 g, 74
X X ow
7 % 4
: r s
R 1471
Yyt 3,30 '
_f:.."f— U "7t
0,012 KG aui?

UeprT. 26
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ABTOMAaTMYECKMI BbIKIOYaTENb « ANIEKTPOH
/-xe—0,14 mOwm; *,{£,=0,08 MOMm.

LWnHonpoeoa LUMA-4-11L3LL:
Mu=0,030 MmOm/m; Xw=0,014 mOm/wm;

rin=0,037 MOM/M Xun~0,042 MOmM/M; /w=10 M.
BonTtoBble kKOHTaKTHble coeanHenmnsa: [k—0,003 mOm; n—4.
1.2.PacyeT napamMeTpoOB CXeMbl 3aMelWeHNd
1.2.1. [lMapamempsbl cxembl 3aMeweHuUs npsMol rnocredogamerisHocmu
ConpoTusrieHne cuctemsl (Xc), paccymtaHHoe no popmyne 1, coctaBuT:
(400 )3 ,
Xc~ ~200— 'HO 3 “0,8 mOwm.

AKTMBHOE N NHOYKTUBHOE COMPOTMBIIEHUS TpaHcdopmaTopoB (rr) H (*1), pac
cunTaHbl No popmynam 3 v 4, COCTaBAT;
11,2-0,42
(1000)2 *10®== 1,79 mOwm;
AKTMBHOE N NHOYKTUBHOE COMPOTMBIIEHUS LLUMHONPOBOAA:
3
— 100*11,2 \2 0,4*
xim /55— (
1000 1000

 0%=8,62 mOm.

rw=0,030*10=0,30 mOwm; nru=0,014* 10=0,14 mOwm,
AKTUBHOE CONPOTMBIIEHNE BONTOBLIX KOHTAKTHbLIX COEANHEHNIA:

r—~0,003*4=0,012 mOm.
AKTVBHOE COMpOoTMBIEHME Oyrh ONPeaensioT, Kak ykasaHo B NpuUroxeHum 9

yepT. 22: r3=5,6 MOMm.
1.2,2. MapameTpbl cXeMbl 3amMeLleHnst HyNeBown NocneaoBaTensHOCTH.

ror=19,1 MOM; Xor=60,6 MOwM;
,037*10=0,37 mOwm; **=0,042*10=0,42 mOMm.

1.3.PacuyeT TOoKkOoB TpexdasdHoro K3

—rrHMw+re"1*—1,794-0,30+0,14+0,013—-2,24 MOM \

[*12 =*e+*+*u+*e=0,80+8,62+0,14+0,08=9,64 MOMJ,
"12¢=12 +I'p=2,24+5,6=7,84 MOM;

400
no wax y3" yI2,24%+9,64° =23,33 KA;

400
/nomin= y3~ 1/7°42+9"42 =18,6 KA.
*y,q.Tax /no wax*ypr)*2 *23,33%1,45=47,84 KA;

*ya.nHN“K 2" /no Tw*ya-/2"+ 18,6 *1,08=28,32 k A ,
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roe /Cyn onpefenstoT No KpUBOWM YepT. 2.

a0 max— 2 /no max—32,9 KA;

Naomin—TA22 /no min”=26,23 KA .
l4PacuyeT TokoB ogHodasHoro K3

'‘os ='ot+'ow+'kB+'k==191+0,3+3.0,37 +0,14+0,012-20,66 mOm,
o 1 *3ryn
“AoT" 1% -~ ow—*«e260,64h,14+8-0,42+0,08—62,08 MOM:
OT  eox “'om, ++=20,66+8,629,26 MOM:;

y 3 -400
[«>= =8,13 kA
no Yy (2-2,24 4-20,66 )3+(2-9,64+62,08 )2
Tok ogHodasHoro K3 ¢ y4eToM akTUBHOIO CONpPOTMBREHNA Oyrn
Y3 -400
[<>>= =7,46 KA.
no /(2-7,844 29,26)? + (2-9,64+62,08)2
15.Pac4yeT TokoB gByxdasHoro K3
400
[$= -------- - =20,21 KA .
n0 2 /2,243+9,642
Tok aByxcasHoro K3 ¢ y4eTOM akTUBHOIO CONPOTMBIEHUS OYIN:
143 —— 0 530,
no — 2 Y(2,24+2 ,8)2+9,642 S '

PesynbTatbl pacyeta TokoB K3 cBefeHbl B Tabn. 22
Tabnuua 22

Pe3ynbTaTtbl pacyeta TokoB K3 k npumepy 1
MakcumanbHoe 3Ha4yeHue MuHuManbHoe 3Ha4YeHne
Toka K3, Kk A Toka K3, KA
Touka Bun
K3 K3
+0 AnoO
ao lyn ao
K1 K<3 23,33 32,9 47,84 18,6 26,23 28,32
K1 K® 8,13 7,46
2 — —
K1 K@) 20,21 18,39

Mpumep. 2. lna cxembl, NnpuBegeHHOW Ha YepT. 27, onpeaenntb MakcumMmarnbHble

XX MUHUMaTsbHble 3Ha4YeHUs TOKOB npu TpexdasHoM K3 B Toukax K1 n K2
2,1. NcxoagHble OaHHDbIE

Cuctema C (Tcp.5v=10,5 KB; forcn HO*11 KA o
TpaHcdopmaTtop T. TC~ LLOO/KOMO

StHom= 1600 kB - A, t/8H=10,5 kB,
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<J1T=0.4 kB, Pxxov= 16 kBT, ni=5,5 %
LLnHonpoBoab!
W1: IHMA4-320Q /,om-3200 A, riw=0.01 MOm/wm;
x1w~0,005 MOM/Mm, /4=10 m.
W2, W3WMA4-1600 /homM==1600 A, r1wu=0,03 mOm/m,
nriw—~0,014 MOM/M, /2=20 m, /3~30 wm.
L4, W5WPA-73Y3 /4oM-600 A, mw=0,1 MOM/Mm;
0,13 MOm/M, /4=50 m, /5=40 m.
KabernbHble nuHuu
KI1, KIn2, KN3 5 AAlLUIb—3X185 : r1k6—0,208 mOm/M, x1k6=0,055 mOM/m;

Ix=150Mm,/ 2 — 2 0 M.

N3amepuTenbHble TpaHCOpMaTopbl TOKa
TAI, TA2. "Hom—500 A, "'TA1 — ATA2 “MAMOMm,

—XjA2~~3 »07 mOm ,

TAS3, TA4, TAS N ou—200 A, NA3* *TA4™="'TA5™A *42 MOwm ;
XTA3S~XTA4"*TA5~"»" MOM .

AKTMBHOE CONpOTMBIIEHNE BONTOBLIX KOHTAKTHbLIX COEANHEHNIA:
A—0,03 MOm,

ABTOMaTUYECKMNE BbIKIKOYATENM TUNA « ANEKTPOH»

QF1 j QFA4. /kom*1000 A, "kBl—"kB"—0,25 MOM,
*KB1=*KB4"0»1 MOmMm,

QF2, QF3, QF5, QF6
HOM "400 A, ’'KB2='KB3=""KB5="KBe="=0 ,65 MOM ,

m kBr—"kB3*kBbkBO—0,17 MOM,
QF7, QFs, QF9, QF10:/1om=200 A,

NcB77-TKB8%:=*'kB&="*KB10~ 1 »1 MOM ,
n"KB7~-"KB8==""TKB9***«B10 ™05 MOM .

CuHxpoHHbI gBuratens CU.

Cl-12-24-12A : P=125 kBT, £¥YHom=380 B,

A vom—234 A, cob®rom=0*811, -*nyck/*Hom—38,5;
m nyck 12 M max
M om =" Muowm
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PacuyeTHasa cxema K npumepy 2

% dFo
S

QF9 gF7y

Al Al

Yept. 27

©

N

AcuHXpOHHble asuratenn A1 n AL2.
A03—315M—6Y3 :P—132 kBT, /nyck//Hom=7,0;
£/HOoM“380 B, /tov—238,0 A, AlraxMHoM—"HOM*/,6;
Anyck/*Hom" M J COS<pHOM—O0,9»
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/7¢c=*1000 06/MuH; T]"93,5 96; SHou”lJ %.
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Cxema 3ameLyeHust K npumepy 2

Olwe
»\L
$ o
A1
54
Iy
70
Xa
g5
T
IE;
.o 8 i Twz Aw3 w3

4036 L1 G268 06 ez QI

Tws
3C
TKB4y
025
e
q0735
Z M
"Dl
£

Egag;
795 B
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KomnnekcHas Harpy3ka KH.

CyMmapHasi akTMBHasi MOLLHOCTb COCTaBnsieT 35l kBT, cos ¢=0,8. B
COCTaB  HarpyskM  BXOOAT  acuMHXpOHHble  asuratenu  (A[), namnbl  HakanMBaHus
(JTH), npeobpaszosatenu (M) B cnegytowem cootTHoweHun™ Ang =175 kBT,

PoH kBT, P, —140! kBrT.
22. PacyeT napamMeTpoB cCXeMbl 3aMeuw,eHunsa (4ept. 23)
2.2.1. [llapamempebl cxembl 3aMeweHUs npPsiMou riocriedogamersibHOCmMu
ConpoTuBrieHe cuctemsl (Xc), paccymtaHHoe rno opmyne (2) HacTosiLwero
cTaHgapTa, COCTaBUT:

(400)2-103 s
Xc=3*11*10 5 —0,8 mOwm.

AKTMBHOE (rt) U UHOYKTUBHOE (Xr) COMPOTMBIIEHNSA TpaHCOPMaTOpOB,
paccynTaHHoe no copmyrnam (3), (4) HacTosiLero cTaHgapTa, COCTaBsT:

16-0,42
rr— (1000 'H08r=*1:

X ]/5,52—— /100-16 & 0,42 1 0i=54 wOwm.
\ 1600 ) ' 1600

AKTMBHOE N MHOYKTUBHOE COMPOTUBIIEHMS LUMHOMPOBOOOB.
W1 : rw:=0,01 * 10=0,1 mOwm; -*[nx=0,005*10=0,05 mOwm;
lw2: 42=0,03-20=0,6 MOMm; xuw2=0,014-20=0,28 mOwm;
W3 : rws=0,03.30 = 0,9 MOM; xws=0,014-30=0,42 mOwm;
w4 : rw.=0,1 -50=5,0 MOM Xws=0,13*50—6,5 MOwm;
w5 :/*ws=0,1-40=4,0 MOwm; xwe=0,13-40=5,2 mOwm;
AKTMBHOE H MHOYKTUBHOE CONPOTMBIIEHUS KabenbHbIX NUHUIA:
KI1 s rik6i=0,203* 150=31,2 mOm; Axk6x"**055* 150=8,25 mOwm;
KN2.KN3 : /*1k02—"1k6370,208-20=4,16 MOm ;
xk 6 3 O ,055 *20=1,1 MOm
Pac4eT napameTtpos Al1 n A[l21

MpuHnumas Pmx=0»02-PHou» *xMHom*ga*m — O ,017£p4Hom *

nonyyaem:
0,36-1,6-(132-1,02) _
ra= 7,02-200 52(1—0,017) 10°=40mMOwm

o AHOMCOSCPHOM 1,7 0,38%*0,9*10°
" = 16,74 mOm;
Too How 10U 132
y \—'g L 380*10° =132 mOwm;
H O M YCK-HOM *7*238,5
n D‘ - ymI””"j-I

rA[==16'74.4°96-40==55,,14 MOw;

raa-1/1322—55,14%? =119,9 mOwm;
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A 119,9+3,09 n 1 119,9+3,09
TP~ 314-40 —0.01 ¢; Ta— 314(16,74+6,76) =0.°2¢-'

ApALO"}/A(220'09—238 6-0,055)2 + (220m L),44—238,6- 0,145)2-195 B
Pacuet napametpos C[;:
FC'D'“NA xd ’

0,382.10®
ACO Hom® 125 =936,9 mOwm;

140,53 mOm; rca 21 mOm;
Eo'cq=y(220—234-0,14 0,585)2-h(234*0,021 *0,811 )*=239,2 B.

PacyeT mnapameTpoB KOMNNEeKCHOW Harpysku HI
[MapameTpbl KOMMAEKCHOM Harpy3kn onpeaensatoT no KpusbiM 4yepT. 11a npuno-
XeHuna 8, npu 3Tom

175 35 140
A= 330 108 1. 350 0.8 *[] ~ 350 ==04
K. - 10HMOM; 220r —121 MOM; £$172=285 B.
THI
3 " y3'-030

22Hr«*0,35; £°=0,75"VB ymeHOBaHHbIX eaNHULaX;

2.3. PacyeT ToKkoB Tpex@dasHoro K3
2.3.1. Tok TpexdasHoro K3 B pacyeTHol Touke K11 6e3 yyeTa BNUSHUSA 3NeEKT-

poasuratenen n KOMMIeKCHOW Harpysku
[xz - e+ + rk- 1,0+0,1+0,012-=! ,11 mOwm;

=Xc+Xr+Xw1-0,799+5,4+0,05=6,25 mOwm;

*By—*12 +TO" 25,11 MOWM;
400
fiiOKimax- j/g" y j 11276,252 =33 38 KA
, 100
Mok /'m"? / mj~ ™28 <6 KA *
MOK1 mm y3 y5{12_"6 22

r'yak1 rnax=Y2 -36,38-1,55— 79,75 KkA;
*ya KJ min~V2 -28,6-1,10—44,9 k A ;
Aao rmax==34 ,45 K A; laomin~40,45 kKA

2.3.2. HeobxogmMmocCTb yyeTa BAUsSHUSA anekTpoasuraTesniei H KOMNIEKCHOM Ha-
rpy3ku Ha Tok npu metannuyeckom K3 B Touke KK onpegeneHHasa B COOTBETCT-
BuM ¢ n. 1 4 HacTosLWero ctaHgapTa, NokasblBaeT, YTo
l2a0 ==2/pAnom A2*238 = 476 A bonblue, 4Yem

0,01/nokJwax = 0,0'T363180 = 3613,8 A, NO3TOMY aCUHXPOHHbIE ABUraTenu cnegyet
YYnTbIBaTb.
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/ ¢ Ouom =234 J1 meHbwe, 4vem 0,01f-363(8Gt=3j63,8 A, NO3TOMY CUHXPOHHbIA [BU-

ratenb He cnegyeT yuuTbiBaTb
350-10°
VU —— = mmmmmmmmmmemeee =630 A 6onbLue, yem, 0,01 36380=363,8A,
kel A3 -400-0,8 *
NO3TOMY BIIUSIHUE KOMIMJIEKCHOW Harpy3ku crieyeT yunuTbiBaTb
Takum ob6pasom, npu pacdete cymmapHoro Toka K3 B Touke K1 cnegyet yum-
TbiBaTb BMWAHWE  ACUMHXPOHHbLIX OBUratenen Wn  KOMMJIEKCHOW  Harpy3kum Takon  xe
BbIBOA CreqyeT v Npu yCNoBUKN yYeTa 3NeKTPUYECKON oyrm
PacueT coctasnstowwen Toka K3 B Touke K1 0T KOMMNNEKCHOW Harpy3ku.

ls =rkg1+rra1+rwatreea+rc -0,25+0,05+5,0+0,25 + 0,0126 = 5, 56 mOm,
*12 +AMLU4"b +B4 =0,1 -[-O ,07 +6,54-0,1 —6,77 mOwm,

MEMX +rp=5,56+4=9,56 mOwm,
285

= 1,46 KA;
Mo ur ax - y (104-0,8-)-5,56)?+(1C4-0,6+6,77)>?
aOHI'rax =>"2"-1 ,46—2,06 KA, iyanr max-=yT 1,0-1,46=2,06 K A;
285
=1,42 kA,
NOHITT y 3 ¥( 104-0,8+9,56 )2+( 104-0,6+6,77)2

«aOHI'TT —]/2 -1,42—2,0 KA, «ygHITT — Y7 -1,42-1,0—2,00 K A.
PacueT coctaBnstowen Toka K3 B Touke K1 0T aCMHXPOHHbLIX ABUraTenen.

1

2= 2 ("AQ1+KBYHT62+TTA4+/~ke5) s +rws+rmA2 kB2 H/W2+"IC;

/-,2=~2 (55,14+1,1+4,16 1-0,67 + 1,1)+0,65+4,0+0,05+0,65 +
+0,6+0,12-37 ,16 mMOm,

2 (*AL+*kB*+*KB2+-+aa+*ks7)+*kBs+-IW5 + '+A2+Aks2+" M2 *

x1£=T (145,9+0,5+1,1 +0,67+0,5)+0,17+5,2+0,07+0,17
+0,28—80,23 mOwm,

195 _
I/1©Aﬂ,f<’2:1)2(1 A A37.162+80,232

*a0 Al wax = Y*-2,4=3,12 kA,

l... fin,_=]/2— 3,12(e-2"01001 4+,.0-010 °2 )=3 84 KA;
+0 Al wax
195 =2,16 KA
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Mo AL T |/ (37 n16+4)2 + 80,23

soAnT  =Y2-2,16=3,05 KA,

rOCT 269212—85 1,2
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°yo A win 3,05 KA.

2.3.3. Tok TpexdasHoro K3 B pacyetHom Touyke K2 6e3 yyeTa BNUSHUA ONeEKT-
poaBuraTenen nu KOMMIeKCHOM Harpysku

2 0: w1+Mwarb’ W34 Nrb"T1A33~Tk®13~"k.B3“1 >"+0,1+0,6-J-0,9 +
+0,012+0,42+31,2+0,65-34,88 MOm;

X12 ~*cWArXT“ bXuiidrxin2'A™*W3mi~*T; A3~}~*iK 61'i~*KB3—'0,8+5,4+0,05 +
+0,7+0,67+8,25+3"17—16,04 mOm;

400
n0 k2 wax yT ¥Y34,882 + 11,042 =6%02 KA,

‘mya«2wax =K2"-6.02-1.0-8,50 KA;

(@0k2Tax 8,50 KA.

Mpn onpegeneHMnM MUHUMMAnbHOMO  3HA4YeHWs Toka cnegyetr  YyyecTb  BIMSIHME
9NEeKTpUYeckon Ayrm W yBENUYEHME aKTMBHOIMO COMPOTMBMEHUs Kabens  Bcneacteue
HarpeBaHus ero Tokom K3:

2 512 +'"A+1K6i(C$ —1),

roe rp — CONpoTUBIIEHME OYrK, onpeaensiemMoe B COOTBETCTBUM C YepT. 15 npuno-
XeHust 9, npn 3TOM B COOTBETCTBUM C (42) /keiS ~ 158 M;
Ce& — KO3hUUMEHT, onpeaensiembin onsa "oTkmn---------- 0,6 c B COOTBETCTBUM C YepT. 7

NPUIOXeHns 2.
[+2=34,88+16,3+31,2( 1,05—1) =52,74 mOwm;

400
/ —_— e s - —- —ntq« A4
nOk2ww Y 3/'52,742+16,042

(yok2w!n=KA43%1 0=5,93 KA;

1a0 k2 nun 75 .

Tabnuua 23
Pe3ynbTaTtbl pacyeTta TokoB K3 Kk npumepy 2

MakcumansHoe 3Ha- MwuHuUManbHoe 3Ha
CocTaBnsito- yeHue Toka K3, kKA yeHue roka K3, kA
Todka Bua e ToKa 'K3
K3 K3 Nno BETBAM
AnO 130 yn Ano ‘ac, *yo
K 1 K(3) T 36,38 54,45 [79,75 [28,6 140,45 44,9
Kl K(3) HI 1,46 2,06 2,06 1,42 2,0 2,0
K1 K(3> ALl 2,21 3,12 3,84 2,16 3,05 3,05
K1 K(3) Kl 40,24 59,9 85,65 32,37 145,76 (50,68
K2 K<® T 602 | 85 | ®5 | 419 | 593 | 593



FOCT 28249—93 C. 69
MHO®OPMALMOHHbIE O AHHbIE

CCbINIOYHbIE HOPMATUBHO-TEXHUYECKUE OOKYMEH-
Tbl

O6o3Ha4veHne HT[, Ha KOTopbIN

[aHa ccbinka Homep nyHkTa

rOCT 269212—85 1,2



Pepnaktop /1. 4. KypoykuHa
TexHnyeckunn pegaktop O. H. HukumuHa
KoppekTop E. FO. lebpyk

CpaHo B Hab 03.jj0.94. TMogn. B nev. 11.11.94. Yen. n. n. 3,72. Yen, kp-orT. 3,95. Yu.-uzg. n. 3,60.
_ Tup. 584 ak3. C 1809
OpaeHa «3Hak NoueTa» N3gatenbctBo cTtaHaapToB. 107076, Mockea. KonogeaHoi nep., 14.
Kanyxckas Tunorpadusa ctaHgaprtos, yn MockoBckas, 256. 3ak, 1915
MJIP Ne040138
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