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BBenenue

[{enpr0 KypcOBOTO IPOEKTA SABJISIETCSA 3aKPEIUICHUE 3HAHUW, MOJYYEHHBIX IPU
W3YYEHUU AUCHUIUIUHBI « DNEKTPUUYECKUE CTAHIIMU U MOJCTAHIIUNY.

KypcoBoli mpoekT 3aKkiIro4aeTcss B BBIOJIHEHUHN AJIEKTPUYECKON YaCTH MPOEKTA
«Pacuer nByxTpanc(popMaTOpHON WK TpEXTpaHCHOPMATOPHOIN MOJCTAHLIUM.

B cocTaB nH)XEHEPHBIX 3a/1a4, PEIIAEMBIX IPU BBIIIOJIHEHUHU JAHHOTO KypCOBOTO
OpOEKTa, BXOAAT CIEAyolue: BbIOOpP KOJIMYECTBA M MOIIHOCTH CHJIOBBIX
TpaHc(OpPMATOPOB, pacueT TOKOB KOPOTKOI'O 3aMbIKaHHUS, BBIOOP COOTBETCTBYIOIIETO
000py/1I0BaHUs HA CTOPOHE BBICILETO, CPEAHETO U HUBILIETO HANPSKEHUsI, BBIOOP THUIIA
U ceueHus Kabensd Uil OTXOASIIMX JIMHUM, @poBepka o0OOpyAOBaHUSA Ha
TEPMHUUYECKYIO0 U TUHAMUYECKYIO YCTOMYMBOCTb MIPU Pa3IMUHBIX pexuMax padoThl U
OpU BO3JECHCTBUU TOKOB KOPOTKOIO 3aMbIKaHHs, BBIOOpP NpUOOpPOB Yy4€Ta U
M3MEPEHHUSI U ONPEJEICHUE MECT UX YCTAaHOBKH, BBIOOP IIMH, OTIOPHBIX H30JISITOPOB,
BBIOOp PpEryJIMPOBOYHBIX YCTPOMCTB. Pe3ynbTaThl pelleHHs JaHHBIX —3a]ad
MPUBOJASATCS B OSICHUTENBHOU 3anucke 00beMoM He MeHee 30 cTpaHuil.

I'padrueckas yacTh KypcOBOIO MPOEKTA BHIMIOJIHAETCS Ha ABYX JIUCTaX (popmaTa
Al. IlepBbli TUCT NOJDKEH COAEP)KATh ONHONMHENHYIO cxeMy 3anosiHeHus [TIII
BTopo¥ nucT noimkeH coaepkarh 1iaH u cxemy 3anoiaHenus 3PY I'TIIL



1  OnmnpeneneHue  pacyeTHbIX  HArpy30K W BbIOOP  CWIOBBIX
TpaHchopMaTopoB

1.1 Onpenenenne pacyeTHbBIX HATPY30K

PacueTHas Harpyska MOACTAHIMH — 3TO CyMMapHas Harpyska MoTpeOuTeeit
HHU3IIICTO U Cpe):[Hel“O HaHpﬂH(eHHﬁ.
AKTI’IBHaﬂ MOITHOCTBb Ha CTOPOHC CPCAHCTO HAIIPAKCHUA:
. ' c.H
P, = ey PC.H K (l)

C.H H.C’

rae N, -KOJMYECTBO OTXOMAINMX IMHUM CPEIHErO HAIPSKEHU,
P!, - aKTUBHAas MOIIHOCTH OTXOMAIICH JIMHUYU CPEIHETro HanpshKkeHus, MBm;,

K, - ko3hUIHMEHT HECOBMAJCHUS MAaKCHMAIbHBIX HArpy30K MOTpeOuTenei
CpenHero HanpsbkeHus (tadnuma 1).

PeakTHBHas MOIIHOCTB HA CTOPOHE CPEIHETO HAPSKEHUS:

QC.H =P, 18P, - (2)

AHaJIOTUYHO ONPEEIAIOTCS HATPY3KH NOTPEOUTENEH HU3IIETO HAPSKEHHS:

P 1 =My 'P;.HI K

H.H H.Mm !

_ ' HH .
PH.HZ =Ny u2 'PH.HZ 'KH.M )

QH.HI = PH.HI 'tg¢H.H1 ;

QH.HZ = PH.H2 'tgq)H.HZ ;
P =Lyl + PH.H2 ;

H.H

QH.H = QH.HI + QH.H2 .

[Tonnas MOIDHOCTDb Ha CTOPOHC CPCAHCTO U HU3IICTIO HAITPAKCHHA!

Seu=\PL+0 ; (3)
[ 2 2 .

SH.HI = PH.HI + QH.HI ’

SH.H2 = \/PJEHZ + Q3H2 ;

[ 2 2
SH.H = PHH + QHH :

AKTI/IBHaSI, PCAaKTHBHAA U IMOJIHAA MOIIHOCTDb Ha CTOPOHC BBICIICTO HAIIPAKCHUA:

Tabsuua 1 - Koadgdunuent HecoBnageHus: MaKCUMaJIbHBIX HATPY30K
KonudectBo nmotpebureneit, N
Koaddunment
2-4 5-8 9-15 16-25 Cablie 25
K, . 0,95 0,9 0,65 0,8 0,75

N, - KOJINYECTBO NMOTpeduTesnel (OTXOAIIMX JIMHUM) CPEAHET0 HAIPSKEHMUS.



n,, - KOIMYECTBO MOTpeOuTenedl (OTXONAIMX JIMHUI) HU3LIETO HaNpPsKEHUs

ompenensercs no Gopmyie:

nH.H = nH.HI + nH.H2 (6)

[TonHast MOIIHOCTHP Ha CTOPOHE BBICIIETO HAMPSHKEHUS MPUHUMAETCA 3a
PaCUYETHYIO MOIIHOCTb MOJICTAHIINHU:
S = SB.H '

pacu

1.2 Bp10op Ko1MYEeCTBA M MOIITHOCTH CHJIOBBIX TPaHcGOpMaToOpoB

Cormacao TtpeboBanusam [IYD mnsa snexktpocHaOxenus motpeduteneit | u 1l
KaTeropud Ha TMOJACTAHIMM PEKOMEHJyeTCsl YCTaHaBJIMBaThb JiBa M Ooiee
Tpancopmaropos. s norpeduteneit |l kareropun Bo3MoxkHa yCTaHOBKA OJTHOTO
TpaHchopmaropa.

[ToTpeOurenu npoekTupyemon mnoiactaHuuu - B ocHoBHOM | u |l xareropuwu.
[Torpebutenun Il xareropum cocraBusitor 10 % ot oOmero mnorpediieHus
MOJICTAHIIUH.

Bbi6op MOIIHOCTH CHIJIOBBIX TpPaHC(POPMATOPOB TMPOU3ZBOJUTCA HCXOAS U3

pacyeTHO! Harpy3kd MNOICTaHUMH S .. , KoiandectBa TpaHcpopmaropos N u

BO3MOXHOCTH OOECIEUYEHUsI IIEKTPOCHAOKEHUSI MOTpeOUTeNelt B mociaeaBapuitHoM
pexuMe.

— Spacq (7)
m.pacu !
N-K,

rie K, - ko3p¢puuueHt 3arpy3ku TpaHC(HOpPMATOPOB B HOPMAIBHOM pPEXUME,

K3 =0,65-0,75.

OmnpenensieM MOIIHOCTH TPaHC(HOPMATOPOB:

1) nns nByX- u TpextpanchopmatopHoi moactaniuu (N=2, N=3),

2) Ui ABYXTPAaHC(OPMATOPHOW TOJICTAHIIMK C 3aBBINICHHON W 3aHMKEHHON
MOITHOCTBIO TPaHCHOPMATOPOB.

Ha ocHOBaHWM TIONYYEHHBIX pPACUETHBIX BEJIIMYWH, 3aJaHHBIX 3HAYCHUH
HalpsDKEHUs, a TaKkkKe C YYeTOM YAaCTHYHOTO WM TOJHOTO OTKIIFOUCHHS
notpeduteneit |1l kareropun u BO3MOXXHO YaCTUYHOTO OTKIIFOUEHUS nmoTpedureneit 11
KaTeropuy BHIOMPAEM CHUJIOBOM TPEXOOMOTOUYHBIN TpaHCPOPMATOp MO MPUITIOKECHUIO
b1 unm aBToTpanchopmaTop no npunoxkennio b2.

Texanueckue nanHeie TpaHchopMaTopoB (aBTOTPaHCHOPMATOPOB) 3aMKUCHIBAEM
B Ta0IHITy 2.

Tabnmmna 2 - Texanueckue gaHHbIE TpaHchopMaTopa

Tun KomaecTso S Homunanbnabie [Torepu, | Hanpsbkenus k.3,
0
TpaHcdopMa-| Tparcdop- MZ;MI’ZI HalpsbKeHus, KB kBt %
TOpa MaTOpOB Ug (U, (U, | Py | Py U 1US UL




Jlist mocneaBapuitHOro pekuma ocTaBliuMecs B pabore 'TpaHchopmaTopsl
JOJDKHBI OBITh MPOBEPEHBI HA JJOIMYCTUMYIO MEPErPY3KY B IOCIEABAPUITHOM pEXUME:

Knep '(N_]).Sm.HOM 20’9'Spactt ) (8)
rae K, p " KO3 (D pUIMEeHT neperpy3KH.
K <29 Sper (9)
" ( N - 1) ) Sm.HOM

B nocrneaBapuitHoMm pexume pasperiaercs neperpyxarb tpanchopmartop Ha 30
% B Te4YeHHE 5 CYTOK, €CJIM €ro Harpy3ka B HOPMaJbHOM pEXUME HE IMpeBbIIIaa
0,93 nmacnoptHo#t MomHOCTUA. OHAKO MPHU 3TOM HEOOXOAMMO MPUMEHATH CPEJICTBA
st OPCUPOBAHUS OXJIAKICHUS U MPOJOJIKUTEIBHOCTh MEPErpy3Ku HE JO0JKHA
IpEBBIIIATh 6 YaCOB B CYTKHU.

JIns TpUHATHS OKOHYATENIBHOTO PEIICHHS 10 KOJWYECTBY U MOIIHOCTH
TpaHC()OpPMATOPOB HA TMOJICTAHIIMM HEOOXOJMMO TMPOU3ZBECTH TEXHUYECKOE
CpaBHEHHE BapUAHTOB.

2 Pacyer TOKOB KOPOTKOI'0 3aMbIKaHUA

Koporkum  3ambikanueMm (K3)  Ha3plBalOT  BCSIKOE — ClaydyallHOE — WJIU
OpEeIHAMEPEHHOE 3JIEKTPUUECKOE COEAMHEHHME Pa3iINyYHBbIX (ha3 3JIEKTPOYCTaHOBKU
MEXIy COOOW WU C 3eMJied, PU KOTOPOM TOKH B ammaparax U MPOBOJHHUKAX,
OpUMBIKaOIUX K MecTy K3, pe3ko Bo3pacTaroT, 3HAUMTEIbHO NPEBBIIIAs PaCUETHBIC
BEJIUYMHBl HOPMAJIBHOIO peXuma. TOK KOPOTKOrO 3aMbIKaHUSl NPEICTaBIIAECTCS
CyMMOH TIEPHOJUYECKOM W alepuoJAMYECKON cocTaBisfomux. Haubosbiee
aMIUTATYHOE 3HaueHue mojaHoro Toka K3 nabmomaercs uepes moamnepuoaa (0,01 c)
nocine Havyana K3. DToT Tok Ha3biBaeTcs yaapHbsIM TokoM K3 (iy,).

Jlnst BpIOOpa ammaparoB M IPOBOJHUKOB M TNPOBEPKH uX Mo ycioBusim K3
PacCUYUTHIBAIOT:

|(3)

o - ~HauOoJbllee HadalbHOE IEHCTBYIOLIEE 3HAYEHHE IEPUOIUYECKON
cocTaBJisronie TpexdaszHoro Toka K3;

() _ reif :
|}y - AelicTByrOLIEE 3HAYCHHUE YAAPHOTO TOKA,

(3
|)(/()) - HanuOoJIbIIIEE AMILNIUTYAHOC 3HAYCHHEC YIApHOI'0 TOKa

Pacueram Toku B K3 MODKHBI MPEANIECTBOBATh aHAIM3 CXEMBI AJICKTPUYCCKOM
CeTH W OmpeneicHue Hambolee TKEIBIX, HO JIOCTaTOYHO BEPOSATHBIX, TakK
HA3bIBACMBIX PACUCTHBIX YCIIOBHUH, B KOTOPBIX OKAa3bIBACTCS TOT WJIM HMHOM ¢
AJIEMEHT.

IIpu pacuere TokoB K3 mcmonb3yrorT cxemy 3amemieHus. Cxema 3aMeEIICHHS
MPEACTaBIIeT COOOM pacyeTHYI0 CXeMy, B KOTOPOHM BCE€ OJJICKTpUYECKHE U
TpaHCc(OPMATOPHBIC CBS3M MPEICTABICHBI AICKTPUUSCKUMU CONPOTHBICHUSMH, a
TCHEPUPYIOIUE HCTOYHUKH (SHEProCHCTEMa, TI'€HEPaTOPbI, JJICKTPOJBUTATCIIH) -
cooTtBeTcTBYIOIMMH DJ[C.

[TapamMeTpsl 3JIEMEHTOB CXEMbI 3aMEIICHHSI MOKHO OTIPEICTUTh B UMEHOBAHHBIX
WJIM OTHOCHUTEINIBHBIX €IMHUIIAX TI0 MPUJIoKEHN0 B2,
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Pacuer TokoB K3 B anexTpuueckux ceTsx HampsbkeHueMm | kB u Boie ynoOHee
MPOU3BOANTh B OTHOCHUTEIBHBIX €IWHMIAX. B ycTaHoBkax Beime 1 kB akTuBHBIC
COTIPOTUBIICHUS, KaK MpaBujio, He mpeBblmatoT 30 % BeIMUMH HHIYKTUBHOTO, U
pacdeT TokoB K3 mpou3BoasT, y4UTHIBasi TOJBKO WHIYKTUBHBIE COMPOTUBIICHUS.

3a 3HaueHWEe 0a3MCHOW MOIIHOCTH MPHU PacyeTe B OTHOCUTENIBbHBIX €IMHHUIAX

PEKOMEHOYETCS.
S; =1000 MB- 4 .
3a 3HaueHue 0a3MUCcHOTO HaIIPAKCHUA IIPUHUMACTCA:
U6 :UCp.HOM '
3HaueHue 0a3MCHOTO TOKa OMpeEseTcs o popMyIie:
_ S6
1, _—@-Ucp.ﬂm . (10)
Ta6Jmua 3 - 3gaueHud 633HCHI>IX HaIps>KeHUH 1 TOKOB
U,, kB 220 110 35 10 6
Uepon » KB 230 115 37 10,5 6,3
l; , kA4 2,51 5,03 15,62 55,02 91,75

B npubnmkeHHBIX pacueTrax yJAEIbHOE HWHAYKTHBHOE CONPOTUBIICHUE
BO3IYIIHBIX JINHUW TpUHUMAaETCs paBHbIM 0,4 Om/km, kKabenbHbIX - 0,06 Om/km.

CnoxHast cxema, cojepXkamiasi HECKOJbKO TE€HEPUPYIOIIUX HCTOYHUKOB U
Pa3BETBIICHHYIO CETh COMPOTUBJICHUH, B OOIIEM CIlydae MOXKET OBbITh MpPUBEJCHA K
CXEME C OJHOM paaualibHON BETBBIO ITyTEM €€ MPeoOpa3oBaHUsl.

Toxu K3 onpenensitorcst mo popmysiam:

1@ @ Ly (11)

K no !
*

rae FEx - 3JIC B OTHOCUTEIBHBIX €IMHHUIIAX;

18 =k, -1 ; (12)

rne K o - yAapHbIA KOY(PPUIIMEHT — YYHUTHIBACT JCUCTBUE AanepHOIUYECKON
coctapisronet Toka K3 npunoxenue B1.

:(3) _ 3

i =v2.x,-19 (13)

Ecnu pacuerHble BenuuuHbl TOKOB K3 mMpeBbIIAIOT 3HAYEHUS OIMYCTUMBIX
(20...30 kA), TO IS WX YMEHBIICHHUS HCIOJIB3YIOT TOKOOTPAaHHUYUBAIOIINE
peakTopbl. PeakTopbl MOryT OBITh OJMHApPHBIMU WM CABOCHHBIMH. Bxirouarorcs
peaKkTopbl WM HEMOCPEACTBEHHO Ha Y4aCTKE MEXAY CHJIOBBIM TpaHc(hopMaTopoM u
BBOJIHBIM BBIKJIIOUATEJIEM HU3UIETO HAMPSHKEHUS, MU HA OTXOSAIIUX JIHHUSX.

[Ipy mpumMeHEeHHH CXEMbl C TOKOOTPAHMYMBAIOIIUM PEAKTOPOM HEOOXOIUMO
paccuuTaTh TpedyeMoe COMPOTHBICHHWE pPEAaKTOpa U MPOU3BECTH €ro BHIOOP IO
perilaMeHTUPYEMbIM MapaMeTpaM (HOMHUHAJIBHOMY HAIPSHKEHUI0, HOMUHAJIBHOMY
TOKY W COITPOTHUBIICHHUIO), TpuiioxkeHue B3, B4.



Pucynok 1 — IIpeoOpa3oBaHHas cxema 3aMeIIeHUs

Heobxomumoe comporuBienne B Touke K4 nmsa orpanudeHus toka K3 1o
JOITY CTUMBIX 3HAYECHHUM.

1 3
Xeg =15, (14)
IK.()on
rae Ii(f,())on - IpeJeabHO J0nmyCcTUMBIN Tok K3;

Xsy - 00lLIEE CONPOTUBICHUE B OTHOCUTENIBHBIX €AMHNLIAX 10 TOUKU K4.
ComnpoTuBieHHEe peakTopa B OTHOCUTEIbHBIX €MHULIAX OYJET PaBHO:

X*L = X*4 - X*3 . (15)
U 2
X = Xy, - —22% On (16)
Lpacu *L S ’ '
0

3Hasi HOMHHAJIBHBIN TOK, HAMPSHKEHUE U CONMPOTHUBIICHHE 1O MPUIIOKEHUI0 B3,

B4, Be1OupaeM TOKOOTpaHUYHBAIOIIUN PEAKTOP.
ITocne BeIOOpa peakTopa onpeaensieM Tok K3 B Touke K4.

X*4
X*4 = X*3 +X*L ,
S
X*L :XLHOM '2—6 ' (17)
UCp.HOM

Jlns ymoOCcTBa MCMOJIb30BaHUS MOJYYCHHBIX BEIMUMH TOKOB K3 B manmpHEHIIINX
BBIYHMCIICHUSIX 11€TIECO00Pa3HO X 3HAUCHUS CBECTH B TaOIUILy 4.



Ta6nuna 4 - Tokr KOPOTKOTO 3aMbIKAHHUSI

Kospduuent I Igi) I )(;3) ig) K,
K1
K2
K3
K4

3 BblﬁOp AIEKTPUIECCKUX CXEM IEPBUYHBIX COC)II/IHeHI/Iﬁ nmoacraHnuu

PacnpenenurensubiM  ycrpoiictBom  (PY)  HazbiBaeTcss  anekTpuueckas
YCTaHOBKA, KOTOPAs CIIYXKHUT JUIsl IPUEMA BJIEKTPOIHEPTUH OT T€HEPATOPOB CTAHIIUU
WK TpaHCc(HOpPMATOPOB TOJICTAHIIUU U PACHPEICTICHUS €€ TI0 MOTPEOUTEISAM.

DJIEKTPUYECKOM CXEMOW Ha3bIBA€TCAd YEpPTEK, HAa KOTOPOM B YCIOBHBIX
0003HAaUEHHUAX HAHECEHBI BCE arperaThl M ammapaTbl JEKTPUYECKON YCTAHOBKU H
COCMHEHUS MEXIY HUMU B TOU MOCIEI0BATEILHOCTU, B KOTOPOU OHU BBITIOJHSIIOTCS
B HaType.

DJIEKTPUYECKUE IIE€MHU, IO KOTOPHIM IPOTEKAIOT paboure TOKU Harpys3Kw,
OTHOCSITCSI K CXeMaM MEePBUYHBIX COCTUHEHUH.

KonTponasHo-u3MepuTenbHbie TPUOOPHI, pejie 3alldThl U aBTOMATUKH U
COCMHEHUS MEXITY HUMHU OTHOCATCSI K CXeMaM BTOPUYHBIX COCAMHEHUMN.

CxeMbl MEPBUYHBIX COCAMHEHUN OOBIYHO BBITIOIHSIOTCS OJHOJUHEUHBIMH, U
TPH IIPOBOJIa Tpex(ha3HOH IEMH YCIOBHO U300paKarOTCs OJTHON JTMHUEH.

CxemMa coeauHeHU#W JoKHA OO€CTeYrMBaTh BBICOKYIO HAJEKHOCTh H
Oecrnepe0oTHOCTh  AJIEKTPOCHAOKEHUS, YAOOCTBO OIEPATUBHBIX TMEPEKIIOUCHHM,
OTPaHUYEHHE TOKOB KOPOTKOIO 3aMBIKAHUSI U BO3MOKHOCTh CEKIITMOHUPOBAHUS CETH.

Ha BbIOOp cxem nanekTpudeckux coeauHeHuit PY BimsieT psin (GakTopos:
HanpspKEHUE; TUIM, Ha3HaueHue U Mectonoioxkenue IC, T1C, sHeprocucTeMbl; YUCIIO0
U MOIIHOCTh T'€HEPATOPOB, CUJIOBBIX TpaHCPOPMATOPOB U JIMHHM; TpeOyemas
HAJIEKHOCTh, AIIEKTPOCHAOKEHHUS MOTpEOUTEIEH U T.1.

Cxemsbl PY noacranumii npuBeaeHs! B [1].

[TpuMeHstOTCS CIEAYIOIINE CXEMBI PACTIPEICIUTEIIbHBIX YCTPOUCTR:

® C OJIHOW HECEKIIMOHUPOBAHHOW CUCTEMOM IIIWH;
C OJHOM CEKIMOHUPOBAHHOU CUCTEMOM LIUH;
C ABYMS OJMHOYHBIMHU CEKIITMOHUPOBAHHBIMU CUCTEMaMU IITUH;
C YETBIPbMS OJIMHOYHBIMU CEKIIMOHUPOBAHHBIMU CUCTEMAMH IIIWH;
C OJTHOM CEKIIMOHUPOBAHHOM U 00XOHON CUCTEMaMU IITHH;
C AByMS CHCTEMaMH IIIVH;
C IByMsI CEKIIHOHUPOBAHHBIMU CUCTEMAMH ILIWH;
C IBYMsl CUCTEMaMHU IIUH U 00XOIHOM;
C ABYMS CEKIIMOHUPOBAHHBIMU CUCTEMAMM IIMH U OOXOTHOM.
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4 Bb10op obopynoBanusi Ha ctopone BH

B nanHoMm pazzaene He0OXOAUMO BBIOpaTh BBICOKOBOJIbTHBIE KOMMYTAIIMOHHBIC
amnraparbl, TpaHC(QOPMATOPhI TOKA U HAMPSHKEHUS C MPOBEPKON UX HA TEPMHUYECKYIO
Y TUHAMHYECKYIO0 CTOMKOCTh K Tokam K3.

4.1 Bbi0op BBIKJIIOYATEIEH

Cpenln OCHOBHBIX MAapaMETPOB BBIKIIOYATEIEH BBICOKOTO HAIPSKEHUS CIEAYET
BBIJICTIUTh TPYNIly HOMHUHAJIBHBIX MapaMeTpoB, MPUCYIIUX BCEM THUIAM
BBIKJIFOYATEJIEH U OMPEACIISIIOLINX YCIOBHS UX PaOOTHI.

K OCHOBHBIM HOMHHAJIBHBIM MapamMeTpaM BBIKIIOYATEIECH B COOTBETCTBUM C
pekoMeHAauAMH  MexXAyHapoaHON  3yeKTpoTexHUu4eckod komuccuu (MOK)
OTHOCSITCS: HOMUHAJIbHOE HampspkeHue Uyoy; HamOoJblliee pabouee HaNpsKeHUE
U, p; HOMUHAQJIBHBIN YPOBEHb M30JSIUU B KUJIOBOJIBTAX; HOMHUHAJIbHAS 4acTOTa fioy;
HOMHUHAQJIBHBIA TOK lyon; HOMHUHAJIBHBIM TOK OTKIIIOUEHUS lopuon; HOMUHATIBHBIA TOK
BKJIFOUEHUS |jj0n; HOMUHAJIBHOE IEPEXOHOE BOCCTAHABIIMBAIOIICECS HAMPSKEHUE
(IIBH) mpu K3 Ha BbIBOJax BBIKIIOYATENS; HOMHUHAIBHBIC IMapaMeTphl MpH
HEYIaJICHHBIX K3; HOMMHAJIbHAS JUTUTEIIBHOCTD K3; HOMMHAJIbHAS
MOCJIEIOBATEIBHOCTh  ONepanuii  (HOMUHAJIbHBIE  LUKIJIBI);  HOPMHUPOBAHHbBIC
MOKa3aTeIN HAAEHKHOCTHU U Jp.

Paccmotpum  HekoTopble Hambosee BaKHbIe mapameTpbl. Homuuanvroe
nanpsoicenue Uy  (IUHEMHOE) —  3TO  0a3uCHOE  HAMpsDKEHHE — U3
CTaHJIAPTU30BAHHOTO Psifia HAMPSHKEHUM, ONpeeNsoniee YPOBEHb U30ISIUNA CETH U
AIEKTPUUECKOTO 000pyaoBaHus. [[eficTBUTENbHBIE HATIPSIAKEHUS B PA3ITUYHBIX TOYKAX
CHUCTEMBI MOTYT OTJIMYAThCSI OT HOMHUHAJIBHOTO, OJJHAKO OHU HE JOJKHBI MPEBBINIATH
Haubonvuue pabouue Hanpscenusi (HOMHHaIbHOE HamnpsbkeHue 1o MDOK),
YCTaHOBJICHHBIC JIJIs1 TPOJIOKUTEIBHON pabOTHI.

Homunanousiii yposens uzonayuu BBIKIIOYATENS] XapaKTEPU3YETCsl 3HAUCHHUSIMU
UCIIBITATENIbHBIX ~ HANpPSKEHUW, BO3JACHCTBYIOIIMX HA OCHOBHYIO  H3OJISIIIUIO
BBIKJIFOYATEISI.

Homunanoueni mox — JelCTByIONIee 3HAYCHHE HAMOOJBIIETO TOKA,
JOMYCTUMOTO IO YCJIOBHSIM HarpeBa TOKOBEAYIIMX YacTell BBIKIIOYATENS B
MPOJOJIKUTEILHOM pEKHUME, NpuHUMarolee cieayromnme 3Hauenus: 200; 400; 600;
800; 1000; 1250; 1600; 2000; 2500; 3150; 4000; 5000; 6300; 8000; 10000; 12 500;
16 000; 20 000; 25 000; 31 500 A.

KommyTarnmonHas oTKiIr04aromasi CioCOOHOCTh BBIKITIOUATEIISI XapaKTEePU3yeTCs
HOMUHAIbHBIM MOKOM OMKI0UeHUs1 |, yon, KOTOPHIA MOXKET OTKIIFOUUTH BBHIKJIFOYATETh
npu  HauOojbplIieM pabodyeM  HaNpsDKEHUM U HOPMHUPOBAHHBIX  YCJIOBHSIX
BOCCTAHOBJICHUSI HalpspDKeHUs. TOK OTKIIIOUEHHS XapaKTepu3yeTcs ACHCTBYIOIIUM
3HAYEHHEM €ro TMepUoJNYecKor cocTaBisitomed |lo,;, OTHECEHHOM K MOMEHTY
BO3HUKHOBEHUS Jyr'd (MOMEHT pa3MbIKaHUS JyroraCUTEIbHBIX KOHTAKTOB) U
Ha3bIBA€MOW HOMHUHAJIBHBIM TOKOM OTKIIOUeHHMS | ov (2,5; 3,2; 4; 5; 6,3; 8; 10; 12,5;
16; 20; 25; 31,5; 35,5; 40; 45; 50; 56; 63; 71; 80; 90; 100; 112; 125; 140; 160; 180;
200; 224; 250 xA), a Takke HOPMHUPOBAHHBIM IIPOIICHTHBIM COJEPKaHUEM by
allepuOANYECKOM  COCTABILAIOLIEH,  PAaBHBIM  OTHOUIEHUIO  al€PUOJAYECKOU
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COCTABJISIONICH 1, TOKA OTKIIFOYCHHS K aMIUTUTYIC MEPHOJAUYSCKON COCTABJISIOLICH
TOrO JK€ TOKAa B MOMEHT pa3MbIKaHUSl JyTOraCUTENIbHBIX KOHTaKTOB. TOK
OTKJIFOUYEHMSI  BBIKJIIIOYATENI  ONPEACISIETCS  CyMMOM — NEPUOJMYECKOM U
arepuoANYECKON COCTABIIIOIIUX.

HomuHaneHplii TOK BKIIOYEHHUS lpnow — HAMOONBIIMM TOK, KOTOPBIN
BBIKJTIOYATENh MOXKET BKJIIOYHTH MPU HauOosblieM pabouem HampspkeHud. [Ipu
Bo3HMKHOBeHMn K3 B memm 3a Bpema okoio 10 MC TOK JOCTHraer CBOETrO
MaKCUMAJIbBHOTO  3HAY€HMs, Has3piBaeMoro ynaapHeiM TokoMm K3. Ilostomy
HOMHUHAJIbHBIA TOK BKJIIOYEHHUS JOJKEH OBbITh HE MeHee ynapHoro toka K3 wu3
YyCJIOBHUSI BO3MOXXHOCTM BKJIIOUEHHMS Ha cymectByroniee K3 B menu [B pexume
aBTOMATUYECKOr0 MOBTOpHOIO BKiItoueHus (AIIB)].

BbICOKOBOJIBTHBIE BBIKJIIOUATENN MO CHOCOOY TalleHHsl QyTU MOAPa3IesOTCs
Ha BO3YIIHBIE, 3JIEra30BbIE, JIEKTPOMArHUTHHIE U BAKyyMHBIE.

Cpenn OOCTOMHCTB BBIKIIFOUATENEH 3JIEra30BOr0 THUNA MOXKHO OTMETUTH
caeayroniee:

- BO3MOXXHOCTb YCTAHOBKHM B DJJIEKTPOYCTAaHOBKax KakK 3aKpbITOTO, TaK U
OTKPBITOTO UCHIOJIHEHUS MPAKTHYECKH BCEX KJIACCOB HAIIPSKEHUS;

- IPOCTOTA U HA/IKHOCTh KOHCTPYKIIUH;

- 0OJIBIIION KOMMYTAIIMOHHBIN PECYpPC KOHTAKTHON CUCTEMBI;

- HETUT0Xas OTKJIFOYAIoIas ClIOCOOHOCTB;

- BBICOKAsi CKOPOCTh cpaOaThIBaHMS;

- B3PbIBO- U MI0Kap0oOE30MacCHOCTb;

- HebOomnpiMe TrabapuTHBIE pa3Mepbl M Macca (B HECKOJIBKO pa3 MEHbIIE
MACJISTHOTO BBIKJIFOYATEIS).

Kax u mr060e ycTpoiCcTBO, BRIKITIOYATENIb UMEET U HEJOCTATKH:

- BBICOKHE TpeOOBaHUs K KaUeCTBY 3JIerasa;

- IPUMEHEHHUE CIIEUMaIbHON anmapaTypsl A MEPUOIUYECKOTO 00CITy KHUBaHUS
KOMMYTAI[MOHHOTO aIllapara;

- 00pa3oBaHME B MPOLECCE IKCIUTyaTallMd BPEIHBIX JUIsl OpraHU3Ma 4YesloBeKa
BEILIECTB — (PTOPUJIOB.

HecmoTpss Ha HEKOTOpPBIE HENOCTATKH, 3JIETA30BBIM BBIKIIOYATENb SIBISETCS
JIOCTOMHOW 3aMEHOM MACJISIHBIX Y BO3AYIIHBIX KOMMYTAllMOHHBIX aIlllapaToB.

JIOCTOMHCTBA M HEJJOCTATKU BAaKyyMHBIX BBIKITIOUATEIEH.

B snextpoycranoBkax g0 110 kB 1mmpoko mNpUMEHSIIOTCST BaKyyMHBIE
BBIKJIIOYATEIM, KOTOpPbIE XOpOIIO 3apeKOMEHJIOBAIM ce0si CBOEW  BBICOKOMU
HaJEKHOCTBIO M MPAaKTUYHOCTHIO. Cpenn noctonHcTB BB cnenyer BbIAEINTD:

- IPOCTAasi U HAJIEKHAsI KOHCTPYKLUS;

- BBICOKAsl KOMMYTAllMOHHAsA YCTOMYNBOCTB;

- CPaBHUTENIbHO HEOOJIBIINE PACXObl Ha SKCILTyaTallui0 U PEMOHT.

HecMoTpsi Ha MHOKECTBO JIOCTOMHCTB, KaK M y JHO0Or0 JPYyroro BBIKIIIOUATE,
y BB cyuiecTByroT CBOM HEJOCTATKH:

- BO3HHMKHOBEHHE KOMMYTAIIMOHHBIX MEPEHANPSHKEHUN MPU OTKIIFOYEHUN TOKOB
Harpys3Ku;

- MaJIBIA PECYPC NyrOracUTENbHOM KaMepbl IpU KOMMYyTauuu Toka K.3;

- CPaBHUTEJIBHO HEBBICOKAs OTKIIIOYAIONIAsl CIIOCOOHOCTH ([0 CPAaBHEHUIO C
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9JI€ra30BbIMUA U MACJISTHBIMU arlliapaTaMu).

Boikiouarenaun 3JjierazoBble OakoBble Tunma BDOb mnpenHasHayeHbl s
KOMMYTAIIMU SJICKTPUYECKUX LIEMEe B HOPMAJIbHBIX U aBAPUMHBIX PEKUMAX B CETAX
Tpexha3zHoro rmepeMeHHoro Toka yactoThl S0 I'1. BeIkiIrouaTen HMeroT Ipy>KHHHBIA
npuso tuna [IIIpK u BcrpoenHbie TpaHcdopMaTopbl TOKA.

Boikaouarean 3J1era3oBble KOJIOHKOBBIE TPEXIIOJIFOCHBIE BOKT
NPEIHA3HAYEHBl JJII KOMMYTAlUM JJIEKTPUYECKUX LENed B HOPMAIBHBIX U
aBapuUMHBIX peXUMax, B ToM uyucie B mukiaax AIIB B cersax tpexdaszHoro
MEPEMEHHOr0 ToKa 4yacToTsl 50 I'1.

Bri6op koMMyTallMOHHOM anmapaTypbl IPOU3BOIUM I10 CIACAYIOITUM YCIOBHUSIM:

- 10 HOMUHAJIbHOMY HanpsikeHuto cetu: Unom > Uceru;

- 110 JUTUTETBbHOMY TOKY: [HOM > |pab max.

[IpoBepsiem BbIOpaHHBIC aIImapaThl IO YCIOBHSIM:

- TEpPMHUUYECKOH cTolikocTn K Tokam K3: 1, =19 |t >t

mepm

- TUHAMUYECKOU CTOMKOCTH K TokaMm K3: 11uH > 1y1.

Pabounii MakcMManbHBIM TOK B IMOCICABAPUHHOM PEKUME OMPENESeTCs IO
bopmyiie:

I S

=1,3. ——um (18)

NERUES

Pesynbrarel BeIOOpa 000pyIOBaHUS pPEKOMEHAYeTCS OGOPMHUTH B TAOJIMYHOMN

dopme.
Tabnmma 5 - Beibop BeIKIIOUaTENICH

pab.max

PacuetHrbie
VYcnosus Beibopa Brikmtouarens
BEJIMYUHBI

U, 2U,. , kB

IHOM 2 Ipa6.max d

(3) LA

Iomm Z Ino ?

(3)
Lo = Iya , KA

KA

L= 18 kA

mepm

tr >ty , CEK 2

Tum

4.2 BoiOop pazbennHuTeNel

Pazpenunurenn cepumn PI'TI m3roraBnmBaroTCs B TPEXITOIOCHOM HMCIIOJHECHUMU.
[Tomroc pazpenunutens PITI BeimonHEH B BHAE JIBYXKOJIOHKOBOTO armapara c
Pa3BOPOTOM IIaBHBIX HOkEM Ha 90° B TOPU3OHTAIIBHOM MIIOCKOCTH.

Tokosenymasa cucrema paszbeauHurenen PITI BeimonHena B BuAE ABYX
KOHTaKTHBIX HOKEH, YCTAHOBJIEHHBIX Ha BEpXHUX (piaHlax u307sSTOPOB. TOKOBBIN
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NIEPEXOJT C OCHOBAHUS KOHTAKTHOI'O HOXAa HA KOHTAKTHBIM BBIBOJ OCYIIECTBISETCA
yepe3 CKOJIB3SIIMKA KOHTAaKT PO3€TOYHOIO THIMA 3allUIICHHBIM OT 3arps3HEHUs
KOXYXOM.

Konrtaktapii HOX paszbenunutencii PI'TI mpeactaBmser u3 cebs aBe mapbl
KOHTAaKTHBIX JIamMeJied, Ha KOHI[AX KOTOPBIX HMMEIOTCSI OTTHOBI (JTOBUTENH).
KoHTakTHBIC JIamMeNny BBITIONHEHB W3 OCEPWIINEBON OpOH3BI W HE TpeOyIoT
pPEryJIMPOBKM KOHTAKTHOTO Ha)KaTWsl B TEYEHUE BCEro cpoka ciykObl. Ha konue
KOHTAaKTHOTO HOXXa HMMEETCS] KOHTAKT THUMAa «KYJIauyoK», 0Opa3oBaHHBIM OTrudamu
IBYX MapajuleNIbHbIX IIMH M 3allUIICHHBIA OT oOJeAeHeHus KoxyxoM. Bce
CKOJIB3SIIIME MOBEPXHOCTU MOKPHITHI TaIbBAHUYECKUM CEpeOpOM, a HETOBUIKHBIC -
0JI0BOM. KOHTaKThI 3a3eMIIMTENS TAK)KE€ M3TOTaBIMBAKOTCA M3 JBYX Iap Jamelel u3
OoepusuireBoit OpoH3bl. Ha KOHIIaX COeTMHUTENBHBIX TSI PACIOJIOKEHBI cPepuuecKue
NOAIINITHUKYA CKOJIBKEHUS, JOIMYCKAIOIINE IEPEKOChl MPU MOBOPOTE MPUBOIHBIX
BAJIOB U BaJia 3a3€MJIMTENEH.

Koncrpykuusi passeaunuresnein PI'TI  npexycMarpuBaer yCTaHOBKY
CJIeAYIOIIMX TUIIOB PUBOI0B:

qu1st TaBHbIX HOXeN — [TJIC-COU] (aBuratensubiit), [IP COUI-IT (pyunoit);

111 3a3emirstronux Hoxel - [IJIC-COI, ITP COUI-IT (pyuHoii).

TexHuyeckre XapakTEPUCTUKU TpaHCHOPMATOPOB TOKA MPUBEIACHHI B
npunoxenuu I'l —172.

Tabnuna 6 - BeiOop pazpeaunuTeneit

PacuetHblie
VYcnoBus BeiOOpa Pazbwequnurens
BEITUYNHBI

u,,, =2U.,xB

HOM
|

KA

HOM 2 Ipa6.max >

(3)
Ly 215, kA

3)
ImepM 2 Ilgo , KA

tr 2ty , CEK 2

Tun

4.3 Bb10op u3MepuTeIbHBIX TPAHC(OPMATOPOB

Bri6op TpaHcopMaTopoB TOKa Npu MNpoeKkTHUpoBaHMU PV 3akmiouaercs B
BbIOOpe THIA TpaHchOpMaTopa, ONPEACICHUHM OXHIAeMOW Harpysku (P win Iy)
CONOCTaBJIEHUH €€ C HOMUHAJIbHOM, NIPOBEPKE HA 3JIEKTPOJAMHAMHYECKYIO U
TEPMHUYECKYIO CTOUKOCTb.

[Ipu BBIOOpE HOMUHAIBHOTO MEPBUYHOTO TOKA CIEAYET UCXOAUTh U3 3HAUYCHUS
paboyero Toka yTSXKEICHHOTO PEeXUMa COOTBETCTBYIOIIETO MPUCOEINHEHUSI.

Krnacc TouHOCTH Hame4aroT B COOTBETCTBHHM C Ha3Haue€HHEM TpaHchopMmaTopa
TOKaA.

Tpanchopmaropsl TOKa, NMpeAHA3HAUYEHHBbIE IS MPUCOSAMHEHUS PACUETHBIX
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CYETUYMKOB, JOJDKHBI OTBEUYATh KJ1accy TOYHOCTH 0,5, 119 NpUCOEAUHEHUS IIUTOBBIX
mpubopoB -1 u 3, mus penerHoN 3amuThl — 3-5. 9TOOBI YOEOUTHCS B TOM, YTO
MOTPENTHOCTH TpaHchopMaTopa HE BBIXOIAT 3a Mpeaesbl HaMEYEHHOTro KJiacca,
CJIEIYET COMOCTABUTH PACYETHYIO HArPY3Ky C HArpy3Ko#, yKa3aHHOU B KaTaJore.

[To KOHCTpyKIMHM  pPa3aU4arOT  TpaHCcHOpPMATOPHI  TOKAa  KaTyIICUHBIC
oanoButkoBbie (TIIOJI), MHOTOBUTKOBBIE ¢ JUTOM M3osiuert (TILI). s Oompimx
tokoB mpuMeHstoT TT tuna TIIJI u TIIIJI, y KoTOpBIX posib IEPBUYHON OOMOTKU
BeinosiHaeT muHa. s OPY Beinyckaror TT tuna TOH B dapdopoBom kopmyce ¢
OyMakHO-MAaCJISTHOM M30JIsIIuel u kackagHoro turna TPH.

Ha BbIBOgax HEKOTOPBIX BBIKIIOUYATENEH U CHJIOBBIX TpaHC()OpMaTOpOB
HanpsbkeHueM 35 kKB U BbIlie ycTaHABIMBAIOTCSA BCTPOSHHBIE TPaHC(HOPMATOPHI TOKA
tuna TB.

JluHamudeckas yCTOMYMBOCTH TPaHC(HOPMATOPOB TOKA XapaKTEpU3yETCs
KpPaTKOCTBIO JHHaMU4YecKor yctorumBocTd KJ]I, KoTOpas mpeacTaBisieT OTHOLICHUE

|g22! K aMIUIUTyAC IICPBUYHOI'O HOMHUHAJIBHOI'O TOKa TpaHC(i)OpMaTOpa TOKa:
iduH :Kﬂ '\/E'IIHOM’ (19)
wii |y, =K1, - (20)

Tepmuyeckass ycTOWYMBOCTH TpaHc(hOpMaropa TOKAa OLIEHHUBAaETCA IO
tepmuueckoil kparkocth KT u mpexncraBisieT OTHOIIEHHWE TI'apaHTUPOBAHHOTO
OJTHOCEKYHJTHOTO TOKa TEPMHUYECKON YCTOWYMBOCTU K NMEPBUYHOMY HOMHHAIBHOMY
TOKY TpaHc(opmaTopa Toka:

Il(l):KT 'IIHOM . (21)
[Tpu 3HAYEHUAX BPEMEHHU, OTJIMYHBIX OT 1 C,

17(1)
I.(t)=-1=~ . 22

TexHuueckrue XapaKTepUCTUKH TpaHC(HOpPMATOPOB TOKAa NPHUBEACHBI B
npunoxkenuu ['3 — I'6.

Pe3ynbrathl pacyeToB v BbIOOpA 3amuIlIeM B TAOIULLY /.

Tabnuua 7 - TexHU4ecKue XapaKTepUCTUKHN TpaHC(HOpMaTOpOB TOKA

BuayTrpennen ycTaHOBKHT Hapy>xHoi1 ycTaHOBKH
Ycnosusa Y1P Y Py Y
acyeTHBIC acyeTHBIE
BBIOOpa P tun TT p tun TT
BEJIUYUHEI BEITUYUHEI
UHOM 2 UC‘
IlH 2 Ipa6.max
(3)
IduH > | Y0
(3)
ImepM > Ino 2 2
tT > td)

TpancdopmarTopsl HanpsizkeHuss macasiisie HAMUAU
Tpexda3uplili aHTHPE30HAHCHBIA MACISHBIN TpaHCPOPMATOp HAMPSIKEHUS THUIIA
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HAMMUM-35 VXJI1 npenHa3HayeH [Jid YCTAHOBKM B JJIEKTPUUECKHX CETSX
Tpex($a3HOro MepeMeHHOro Toka dYacTtoThl 50 I’ ¢ M30JMpOBAaHHOM WM C
KOMIICHCUPOBAHHOM HEUTPAJbI0 C MENbI0 IMEpEeIauu CHUTHala HU3MEPUTEIbHOU
uHboOpMalMu mpudbopaM  HU3MEpPEHHUs, YCTPOHCTBAM aBTOMATHKH, 3allUTHI,
CUTHAJIU3ALUHU U YIPABICHUS.

DNEeKTPOMArHUTHBIA ~ aHTHPE30OHAHCHBIM  omgHO(a3HbI  TpaHChOpMATOD
HanpsokeHuss tuna HAMM-110 VXJI1  npenHasHadueH ii  YCTaHOBKM B
ANEKTPUUECKUX CeTsIX Tpexda3HOro nepeMeHHoro toka yactotsl 50 I ¢ rimyxo
3a3eMJICHHOW HEUTpaJIbIO C ILIEJIbIO Mepejau CUTHaIa U3MEPUTEIbHON MHGOpMAIIUH
npubopamM H3MEpPEeHHs, YCTpPOWCTBAM AaBTOMATHKH, 3allUThl, CUTHAJIM3AIUU U
yIpaBJICHUS.

Tpancpopmarop Hampspxkenus HAMUM-110 YXJI1 umeer ogHOCTyINEHYATYIO
HEKACKaJAHYI KOHCTPYKIMIO. OH COCTOWT W3 aKTHBHOW 4YacTH, IOMEIIEHHOH B
METAJIIMYECKUI Kopiryc. Ha BepXy kopmyca pacnoioxkeHa H30JsIMMOHHAs HOKPBIIIKA
C METAJUIMYECKUM KOMIIEHCATOPOM JIABJICHMS, OOECIEeUMBAIOIIUM KOMIIEHCAIUIO
TEMIIEpaTypHbIX M3MEHEHUH 00beMa Macia M 3al[UTy BHYTPEHHEH H30JSLUUU OT
yBIIa)XHEHUS. KoOMIIEHCAaTOp 3akphIT 3allUTHBIM KOJIIAKOM C TIPOPE3BI0 IS
BHU3YaJIbHOTO KOHTPOJIS YPOBHS Macia. Tpancdopmarop 3aI0JIHEH
TpaHcopmaropHbiM MaciioM Mapku ['K.

Tpancpopmarop Hampspkenuss HAMM-220 VYVXJII uMeer KackaaHyIo
KOHCTPYKLMIO U COCTOMT U3 JBYX CTymneHed B ¢ap@opoBbIX Kopmycax ¢
MeTaumueckumu  diannamMu. Kaxknas cTtyneHs TpaHcdopMaropa HWMeEEeT MO JBa
MarHUTOINPOBO/IA, 3aKPEIUICHHBIX HA COOTBETCTBYrOMMX (uianmax. Kaxnas crynens
TpaHcopmaTopa UMEET KOMIIEHCATOp JAaBJIEHUs, 00ECIeUnBAIOIUN KOMIIECHCAIIUIO
TEMIIEpaTypHbIX HU3MEHEHUH 00beMa Maclia W 3allUTy BHYTPEHHEH W30JSIUU OT
yBIIa)XHEHUs. KoMmeHcaTop 3aKkpbIT 3alllUTHBIM KOJIMIAKOM C IIPOPE3bI0 A
BHU3YaJIbHOTO KOHTPOJIS YPOBHS Macia. Tpancdopmarop 3ar0JIHEH
TpaHchopmatopHbsiM Maciiom ['K.

Bribop TpaHcopMaTOpOB HampsHKEHHS  3aKo4yaeTcs B BhIOOpe  Tuma
TpaHchopMaTopa U CXEMbl COCIMHEHUS €ro OOMOTOK, OIpPEACICHUU OXKUIAEMOMU
HArpysku S; ., W CONOCTABICHUH €€ C HOMUHAIBHOU S,,,, . Ha muHamndeckyro u

TEPMUUYECKYIO0 CTOMKOCTH TpaHC(HOpMATOPhI HAMIPSKEHUS HE TTPOBEPSIOTCSL.

IIpu BwIOOpe THMa TpaHchopMaTopa HAMPSHKEHUS YYUTHIBAIOT YPOBEHD
MEPBUYHOTO WU BTOPUYHOTO HAMPSHKEHUS, KJIACC TOYHOCTH, CXEMY COCIAMHEHHUS €ro
00MOTOK, HEOOX0AMMOE Ynclio (Ba3.

JIJ1st U TOBBIX U3MEPUTENBHBIX TPUOOPOB AOIMYCKAIOT orpemnoctu 1+3%, s
KOMMEPYECKHUX CUETIMKOB - 0,5%, 1151 OOJIBITUHCTBA pelie 3aIUThI -3+5%.

Texauyeckre XapaKTEpPUCTUKH TpaHCPOpPMATOPOB HAIPSDHKEHUS MPUBEIACHBI B
npuitoxeH [77.

4.4 Bo1O6op orpaHnunTeIei nepeHanpszKeHust

Orpannunrtenu nepeHanpsokenuit OITH-35 u OITHn-35 B dapdopossix (OITH)
i noauMepHbix (OITHM) mokphlikax Ha OCHOBE OKCHIAHO-IIMHKOBBIX BapUCTOPOB
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0e3 HMCKPOBBIX MPOMEKYTKOB MPEIHA3HAYEHBI JUISl 3alUTHI AJIEKTPOOOOPYI0BaAHUS
ceTel ¢ M30JUPOBAHHOM HEWUTpasblo Kjiacca HampsbkeHus 6 kB mepeMeHHOro Toka
gacToThl 50 I'l1 0T atMOCc(epHBIX 1 KOMMYTAIIMOHHBIX TIEPEHATIPSHKCHUH.

Orpannuntenu nepenanpsixenuit OITH-IT (110-220xB)

OrpaHuuuTeny MOEpeHANPSKEHUS HEJIWHEWHBbIE C TMOJIMMEPHON BHEIIHEH
M30JSIIIMeN TpeIHAa3HAYCHBl [JIS  3alUThl  3JEKTPOOOOPYIAOBAaHUS HA KIIACCHI
Hanpspkenuss 110, 150 uw 220 B 2-5 kmacca mpomycKHOHW CHOCOOHOCTH,
paboTtaromero B ceTd ¢ 3(OPEKTUBHO 3a3eMJIEHHON HEWUTpanapio (K0dh UITUEHT
3aMbIKaHUSI Ha 3eMJIl0 He Bbimie 1,4), OT TPO30BBIX U KOMMYTAIIMOHHBIX
NIEpEHAIPSKEHU.

Cepus  Bximowaer B cebs:  OIIH-IT1-110/73/10/2¥YXJI1;  OIIH-TI2-
110/73/102YXJI1;  OIH-I11-110/77/10/2YXJI1;  OIIH-I12-110/77/10/2Y XJI1;

OITH-I11-110/83/10/2Y XJ11; OITH-I12-110/83/10/2Y XJI1; OIIH-II1-
110/88/10/2YXJI1;  OIIH-T12-110/88/10/2YXJI1;  OIIH-II1-150/100/10/2YXJI1;
OITH-I11-150/105/10/2Y XJI1; OIIH-II1-150/115/10/2Y XJI1; OIIH-II1-

220/154/10/2YXJI1; OITH-I11-220/163/10/2Y XJI1; OITH-I11-220/172/10/2Y XJI1.
TexHHuecKrue XapaKTepUCTUKH TpaHC(HOpPMATOPOB TOKAa IMPHUBEACHBI B
npuyioxeHuu ['8.
Pe3ynbTaThl BEIOOpa OGOPMUTE B BUJI€ TaOJIHUIIBI.
Tabnuia 8 - [lapameTpsl orpaHUUMTENICH TEpEHANPSIKECHHUHI

Tun U., kB
HamnpsbkeHue, kB

Haubonpiiee AmuTenbHO J0MyCcTUMOE paboyee

5 BoiGop oGopynoBanus Ha cropone CH
5.1 Boi0op BhIK/II0UYATEIEH

Pabounii MmakcuMainbHbIN TOK Ha BBOJIe B PY CH onpenensercs mo dopmyiie:
| cn _ Sen . Sum (23)
pab.max \/§ Ue S "
"Muom m.pacu
rae S., - IOJIHAs PacyeTHasi MOLIHOCTh Ha CTOPOHE CPEAHErO HAIPSKECHNUS;

S acq - TIOJIHAS PACYETHAS MOIHOCTH HA CTOPOHE CPE/IHETO HAIPSHKEHHUS.

PabGounit makcumanbHbI TOK cekimoHHOW sueliku PY CH ompenensercs mo
dbopmyiie:
[

__ ! pab.max 6600
Ipa6.max06 - 2 : (24)

Pabounit makcuManbHbIM TOK oTxozsmier aunuu PY CH ompenensercs mo
dbopmye:

P!
I Cflmax =2- — ) (25)
e J3-Ug, -cosg,,,

rae PéH - aKTUBHAaA MOIIHOCTH OTXOIAIITNX JIMHUHA CpEAHCTO HAITPSAXKCHHA.
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Pesynbrarel BeIOOpa 000pYyIOBaHUS PEKOMEHAYyETCS OPOPMUTH B TaOJIUYHOM

dopme.
Tabmuia 9 - Bei6op BeIkIIIOUaTeneh
Brixmrouaress Ha CeKIMOHHBIN Brixirouaresn
Ycnous BBOJIC BBIKJIFOYATEIb OTXOJIAIICH JTUHUM
BBI60P3 PacueTHbie KaranoxHsie PacuerHbie Karanoxusle | Pacuernsie | KarajgoxHbie
BCJIMYHNHBI BCJIMYHNHBI BCIIMYHUHBI BCIINMYUHBI BCIIMYHUHBI BCIIMYHNHBI
U,., =Y. , kB
IHOM 2 Ipa6.max J
KA
(3)
lopin = 105 KA
(3)
Lo 21 0 KA
I >
mepm no

KA
tr 2ty , CEK 1,5 1,2 0,7
Twun

5.2 Boi0op pazbenuHuTenei

Tabnuma 10 - Beibop pazbeanHuTesnei

Pa3zbwenunurens Ha CeKIMMOHHEBIN Pa3zwenunnrens
Ycnosus BBOJIC pa3beIuHUTED OTXOIALIEH JINHUA
BI’I6Opa PacueTtHrie Karano>xHpie PacueTHble Karanoxuele | Pacuernrie | KaramosxHble
BEJIUYUHEI BEJINYUHBI BEJIUYUHBI BEJIMYUHEI BEJIMYHHEI BEJIMYUHEI
U, =U., kB
IHOM = Ipa6.max J
KA
(3)
o = 135 L KA
Lo >0
mepm no
KA
tr 2ty , CEK 1,5 1,2 0,7
Yucmao
3A3EMIIAIOIINX
HOXEH
Tun

5.3 Bbi6op n3mepurtebHBIX TPaHCGOPMATOPOB

Pe3ynbTaThl pacueToB u BeIOOpa 3anwuiineM B Tabiauiy 11.
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Ta6muma 11 - Beibop TpanchopmaTopoB TOKa

Brixmrouaress Ha CeKIMOHHBIN Briximrouarein
Ycnosus BBOJIC BBLIKJTIOYATEIb OTXOJIAIIEH JTHHUN
BI’I60pa PacueTHbIe Karanoxxusie PacueTHbIe Karanoxxusie Pacuetnrie | KaTtanosxHsie
BCJIMYHNHBI BCJIMYHNHBI BCIIMYHUHBI BCIIMYUHBI BCIIMYHUHBI BCJIIMYHNHBI
U, =2U., kB
IHOM 2 Ipa6.max J

KA

(3)
Lo 2155, kA

(3)

Lo 1%
DM no

KA

1,5 1.2 0,7

tT Zt¢ s CCK

Tun

TpanchopmaTopbl HaANPSKEHUSA

Beibop TpaHc(OopMaTOpOB HaNpsDKEHHUS 3aKIIOYaeTcss B BBIOOpE THIA
TpaHchopMaTopa U CXEMbl COEIUHEHUS €ro OOMOTOK, ONpPENCIICHUM OXKUIAEMOMl
HAarpy3Kkd S, ,,., W COMOCTABICHNN €€ C HOMUHAIBHOW S,,,, . Ha nnHamu4eckyro u

TEPMHUUYECKYIO0 CTOMKOCTH TpaHC(hOpMaTOPhl HANIPSYKEHUS HE TIPOBEPSIIOTCS.

IIpu BwIOOpe THIa TpaHchopMaTopa HAIMPSHKCHUS YYHUTHIBAIOT YPOBCHB
MEPBUYHOTO Y BTOPUYHOTO HAMPSKEHHUS, KJIACC TOYHOCTH, CXEMY COCIUHEHHS €ro
00MOTOK, HEOOX0ANMMOE Ynciio (a3.

JUJIs U TOBBIX U3MEPUTENBHBIX TPUOOPOB AOIMYCKAOT Norpemuoctu 1+3%, s
KOMMEPUYECKUX CYETUYUKOB - 0,5%, 1151 OOJIBITUHCTBA pelie 3alUThI -3+5%.

5.4 Bbi0op orpaHuunTes el nepeHanpsKeHust

OrpaHuuyuTenn MNEPEHANPSKEHUS HEIMHEHHbIE C TOJMMEPHOM BHEIIHEH
M30JSIIIMeN TpeTHA3HAuYeHbl I 3allUThl AJEKTPOOOOPYAOBaHUS Ha KIIACCHI
HanpsbkeHust 35, 110 kB 2-5 kmacca mpomyckHOW CMOCOOHOCTH, OT TPO3OBBIX H
KOMMYTAIMOHHBIX TIEPEHATPSKCHUM.

Pesynbratel BEIOOpa 0hOPMHUTH B BUE TAOTHUIIHI.

Tabnuua 12 - ITapameTpbl orpaHuuuTeNell NepeHanps>KeHun

Tun Ux, kB

HarpsbkeHue, kB

HauGonpiee qmutenbHO gomycTuMoe padbodee
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6 Bbi6op odopynoBanusi Ha ctopoHe HH
6.1 BpIOop siueek 3aKPHITOr0 pacnpeaeiMTeJJbHOI0 yCTPOiicTBa

Br16op o6opynoBanus 6-10 kB HaunnraroT ¢ BeiOopa Tuma siueek: KCO i KPY
Y BBISICHEHUS, KAKUM 000PYI0BaHUEM KOMITIEKTYIOTCS T€ UM MHBIC STUYCHKH.

KCO — kamMmepbl CTallMOHApHBIE  OJHOCTOPOHHETO  OOCIYKHUBaHMUS,
KOMIUIEKTYIOTCSI BAKYYMHBIMH U 3JIETa30BBIMU BBIKIIFOYATEISIMHU.

KPY — kxoMmIUIeKTHBIE paclpefeuTelIbHbIe YCTPONUCTBAa Pa3IMYHBIX CEpUN C
BBIKATHBIMU  TEJIEKKAMH, KOMIUIEKTYIOTCS ~ BAaKyyMHBIMH, 3JIETa30BbIMU U
AIIEKTPOMATHUTHBIMU BBIKIIOYATEIISIMU PA3IMYHbIX CEPUHL.

B kypcoBoMm mpoekTe HE0OXOAMMO BHIOpaTh BBIKIIOYATENM JJII BBOJHBIX,
CEKIIMOHHBIX U AYEEK OTXOSAIIUX JINHUH.

[Tomumo BwIKITIOUaTENeld Ha ctopoHe 6-10 kB HeoOxomumo BBIOpaTh Bce
TpancopMartopel TOKa, TpaHcPopmaTop HANpsHKEHUsT U TpaHcPopmaTop
COOCTBEHHBIX HYK/]I, @ TAK)KE BBIKIIIOUATENIM HArPY3KU WM Pa3beIUHUTEIH.

Kamepa KCO mnpexacrtaBmsieT co00il METAIMYECKYI0 COOPHO-CBApHYIO
KOHCTPYKIIHIO, B KOTOPYIO BCTPOEHBI BHIKIIIOUATENH, araparypa, TpanchopMaTopbl
HanpsoKeHUs,  TpaHchopMaTopbl  TOKA, Pa3beAWHUTENH,  3a3eMIISIONIME U
OJIOKUPOBOUYHBIE YCTPOMCTBA, TOKOBEAYIME 4YacTU (COOpPHBIC IIMHBI U OTBOJKHU OT
HHUX).

Joctyn B Kamepy oOecneyuBalOT JBE JBEpPU: BEPXHSISI — B 30HY
BBICOKOBOJIBTHOT'O BBIKJIIOYATEIS, TpaHchopmaropa HaIpsHKEHUS 15810
NPEeNOXPAaHUTENS, HIDKHSIS — B 30HY KaOCNIbHBIX MPUCOCIUHEHHM, CHUIOBOTO

TpaHchopMaTopa Win pa3beIUHUTENCH.

Mexay ABEpbIO C anmapaTrypoi BCIIOMOTATEIbHBIX LENEH U BbICOKOBOJIBTHBIM
BBIKJIIOUATEJIEM YCTAHOBJIEHA ChEMHAsl NEPEropoJiKa, MpeaoTBpallaroas I0CTyIl B
30HY BBICOKOT'O HaIPSHKEHUS.

MexTy 0TCEKOM BBIKJIIOUATENsl U KaOeIbHBIM OTCEKOM (B 3aBUCMMOCTHU OT THIA
YCTaHABJIMBAEMOIO BBIKJIIOYATEINSI) MPEAYCMOTPEHA pa3JeiIUTeNIbHAsl MEepEeropoaka.
Ha xamepe nMmeroTcs cMOTpOBBIE OKHA JIJIsE 0030pa BHYTPEHHEH YaCTH KaMephl.

B kamepax KCO wumeercss yCTpOWCTBO [Jisi YCTAHOBKHM JIaMIIbl BHYTPEHHETO
OCBEIICHMs, 00ecleunBaroiee BO3MOKHOCTh O€30MacHON 3aMEeHbl NEperopeBIIei
JIaMITbl 0€3 CHATHUS HAMPSKCHUS.

Coopupie mmHbl kamep KCO wumeroT ¢ dacaga cerdarbie orpaxkiaeHus. Ha
dacage kamepbl B HIDKHEW YacTU MMEETCS IUIOMIAJKa I MPUCOSAMHCHUS IIMHBI
3a3€MJICHUS.

[xadsr KPY Bcex cepuii HIMEIOT )KECTKYI0 KOHCTPYKITUIO, B KOTOPYIO BCTPOEHBI
BBIKJTIOUATENM,  TpaHCHOPMATOPHl  HAMPSDKEHHs,  TpaHCcHOpMaTophl  TOKa,
TOKOBEIYIIHE YacTu (COOpHBbIC MIMHBI U OTNaiku). B BepxHei yactu mkador KPY
yCTaHABJIMBAIOTCS pesieiiHble IKadbl CO BCTPOSHHOW anmapaTypod pesieiHon
3amuTel W aBroMatuku (P3uA), anmapatrypoil ympaBieHHs, HU3MEpPEHUS W
CUTHAJIU3ALUH, KIEMMHUKAMH U LUEMAMH BTOPUYHBIX COEAUHEHUN.

Kopnyca mxkadoB mnpeaycMarpuBaiOT BCTpauBaHUE BBIKATHBIX AJIEMEHTOB
(Tenexek), B KOTOPhIX pa3MEIlEHbl BRIKIIOYATENN, TPAHCPOPMATOPHl HANPSKEHUS U
Pa3beIUHSIONINE KOHTAKTHI (BBIMOJHSIOIINE POJIb PA3bEUHUTENCH).
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KoncTpykius mikadoB v BBIKATHBIX 3JIEMEHTOB IIPEAyCMaTPUBAET BO3MOXKHOCTh
MX 3aKpeIUICHHUS B padodeM M KOHTPOJHLHOM IOJIOXKEHHUSX, a TAK)KE UX BBIKATHIBAHHE
13 mKada I peBU3NH U PEMOHTA.

B kauecTBe KOMMyTalMOHHBIX ammaparoB s mkagoB KPY mpumenstorcs
BBIKJIFOYATEIN: MAJIOMACJISIHbIE, BAKYYMHBIC U 3JIETa30BbIC.

ITepexon COOpHBIX MIMH C OJHOIO psSAa KaMep Ha JPYrod BBIIOJIHICTCSA C
MTOMOIIBIO IMMMHHBIX MOCTOB. [IIMHHBIN MOCT 0€3 pa3beIMHUTENICH YCTaHABIINBACTCS B
moboM Mecte pacnpeayctpoictBa. IIMHHBIE MOCT ¢ JABYMS pa3beIUHHUTEISIMU
YCTaHaBIIMBAETCS TOJILKO Ha KpalHUE KaMephl psija.

KoncTpykius mkadoB rnpeaycMaTpuBaeT KaOeaIbHbIN U IITUHHBIN BBO/I.

Jlns mieneid BBoJa OT CHIJIOBOTO TpaHcgopmaTopa:

_ Suw . Sum (26)
pab.maxee — \/‘ HH G J
3 UHOM m.pacu
Tac SHH - IIOJIHAA paCuUCTHAs MOITHOCTDb HA CTOPOHC HU3IICTO HAIIPSAKCHHA.

JUIS CEKIIMOHHOU STUEUKH:

H.H
H.H __ ' pab.maxes ,
pab.maxc.s. 2 ’

JUTST OTXOISINUX JIMHUH

/
HH1 _ PH.H]
IPa5.max _2\/§UHH . ! (27)
nom " COSPy 1
’
I HH?2 =2. PH.HZ (28)
pab.max \/§U HH !
nom " COSPyy 4,2
rIe P ., wm P, , - aKTUBHbIE MOINHOCTH OTXOMSIIMX JIMHUNA HH3IIETO
HaIpPsKEHHUS.

KPY nomxHbl OBITH yCTOMYHMBBI K BO3JCHCTBUIO CKBO3HBIX TOKOB KOPOTKOTO
3aMbIKaHUs, T.€. JOJDKHBI  BBIAEPKHBaTh (BO  BKJIIOUCHHOM  IOJIOKEHUU
YCTAHOBJICHHBIX KOMMYTAIIMOHHBIX allllapaToB TJIABHBIX I11E€TI€H) HOMUHAIBHBIA TOK
3JIEKTPOJAMHAMUYECKON CTOMKOCTH, YCTaHOBJIEHHbIM st KPY KoHkpeTHOro Ttumna.
Bpemst mporekaHuss TOKa TEPMUYECKOM CTOMKOCTM | wim 3 ¢ yCTaHAaBIMBAETCS B
TEXHUYECKUX YCJIOBUAX. [Ipy MHON IIUTEIBHOCTH MPOTEKAHHUS TOKA TEPMHUUYECKOMN
CTOMKOCTH COOTHOIIIEHUE MEXKTy TOKOM U BPEMEHEM HaxoJsT mo Gopmyiie:

2 4+ 12
it =1-1,
rae |, - Tok TepMUYecKoi CTOMKOCTH, COOTBETCTBYIOLIUM BpeMeHH t; , KA;
t; - BpeMs IpOoTeKaHus TOKa TEPMUYECKOIM CTOMKOCTH, paBHOe 1 wm 3 c;

|, - TOK TepMHUYECKON CTOMKOCTH, COOTBETCTBYIOLINM BpEMEHU MPOTEKAHUA i, ,
KA;
t, - BpemMs IpOTEKaHMs TOKAa TEPMUYECKOU CTOUKOCTH, C.

OcHoBubie napamerpsl 1mkapoB KPY u KCO na nanpsixkenue no 10 kB
BHYTPEHHEW yCTaHOBKH [ 1], mpunoxenue 1'9.
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Ta6muna 13 — Bei6op siueex KPY nanpspxkennem 6 (10) kB

o Sdelika CEKIITMOHHOTO Suetika oTXOoAAIIEH
Slueiika BBOJA
VcnoBus BBIKJIIOUATEIISA JIMHUH
BBIOOpA pacdeTHOE | MACIIOPTHOE | PACYETHOE |IMMACIIOPTHOE| PACYETHOE |MACIIOPTHOE
3HaUEeHHUE 3HaUEeHUE 3HaueHNE | 3Ha4Yc€HHWE | 3HAUeHHE | 3HaueHUE
UHOMZUC; KB
IHOMZIH. as.., KA
- -(3)
I()mz 2 yoK2 KA
(3)
Imep,w Z InOKZ ’ KA
tn>1p. , C 1,5 1,2 0,7
Tun
BEIKJTIOUATEISI
Tuno KPY

Tabnuua 14 — Beibop BeikiItouaTesnei Ha Hanpsbkenue 6 (10) kB nns KPY

. CeKIMOHHBIH Brixmouarens
BBOIIHOI/I BBIKJIFOYATCJIb o
BBIKJIFOYATED OTXOSIICH JIMHUHN
YcnoBus BeIOOpa
pacyeTHOE | MaCOPTHOE | paCcUYeTHOE | IMACIIOPTHOE | PACYETHOE | MACIIOPTHOE
3HaYeHWE | 3HAYeHWE | 3HAYEHHME | 3HAYEHUE | 3HAYEHUE | 3HAYCHHE
U HOM — cemu > KB
Il'Ti 2 I‘l'.éé. H A
(3)
I()WlK Z InOKZ H KA
- -(3)
Lo = ok2s KA
(3)
Imep. 2 InOKZ 4 KA
tn >1p., C 1,5 1,2 0,7
TwuI BBIKIIOYATENS BB/TEL-10 BB/TEL-10 BB/TEL-10
6.2 Pacuer u Bb10Op TpaHC(HOPMATOPOB TOKA
Tpancpopmaropsl TOKa MpeABapUTEILHO  BBIOMPAIOTCA 1O  YCIIOBHUIO
NPOXOXKACHUs pabouero MaKCUMaJlbHOTO TOKa IO TEPBUYHOM  OOMOTKE,

HaIPSKEHUIO CETH CTOMKOCTH K TOKaM KOPOTKOTO 3aMbIKaHHS. 3aT€M ITPOU3BOINUTCS
OKOHYATENbHBI pacueT W BBIOOpP, MCXONd M3 YHCIA U MOIIHOCTH HpHUOOpPOB
(mpuoskenue I'10), moakIFOUaeMbIX K BTOPUIHON 00MOTKE TpaHchopmaropa.
Pacuer Harpy3ku TpaHcOpMaTOpPOB TOKA.
TpanchopmaTopbl TOka BBIOUPAIOTCS 10 HOMHUHAIBHOMY TOKY M HANIPSIKEHUIO U
ITPOBEPSIIOTCS HA AJIEKTPOJMHAMHUYECKYIO M TEPMHUYECKYIO CTOMKOCTh K Tokam K3.
Kpome Toro, mns BbeiOOpa TpaHCHOPMATOPOB TOKA PACCUUTHIBAEM MOIIHOCTD
BTOPUYHOM Harpy3ku. lIpm onpenenenun 3ToM Harpy3Ku y4MTBIBAETCS HArpy3Ka OT
CONPOTHUBIIEHUI NPUOOPOB (aMmepMeTpoB, CUYETYUKOB AKTUBHOM M PEAKTUBHOM
MOII[HOCTH), COEJUHUTEIBHBIX IPOBOJOB U NEPEXOTHOTO CONPOTUBIIEHUS! KOHTAKTOB.
Pacu€r MomHoCTH Harpy3Kku npudOpoOB cBeJEH B Ta0MIy 15.
PacueTHble Harpy3ku TpaHC(OPMATOPOB TOKA OMPEAEINIAIOTCS 110 popMyJiam:
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S, = Ign "z, (29)

ZZ = Zl’IpOB + anHG + ZKOHT ’ (30)
TA€ Zyxonr — PACUETHOE COMPOTUBIICHHUE KOHTAKTOB, ZKOHT =~ 0,1 OM;
Znpus — PACUETHOE COTIPOTUBIICHUE TONKII09aeMbIXx K TT mpuGopos.
2S
_ nipuo
annG - 2 (31)
( I2H )
1,1
annﬁ = 5—2 = 0,04 OM.

Mpor - PACYCTHOE CONPOTHBIICHHWE IIPOBOJIOB, KOTOPOE OIPEACIICTCS I10
dbopmyiie:
I
ZHPOB:p.g OM’ (32)

rae © - yIeIbHas MPOBOJUMOCTh AIIOMUHHUEBBIX MPOBOJIOB, p = 28 OM -MM2/M;
| — mMHA TOKOBEIX HEnel, 36 M. - Ha BBOJIE, 5 M. - Ha OTXOISAIINX JINHHASIX;
S — cedyeHue MPOBOJIOB TOKOBBIX IICTICH.
Tabnuua 15 - PacyeT notpebiisieMoit MOIITHOCTH

HanmMenoBanue u Tun npudopa ®daza A, BA ®aza B, BA | dazaC, BA

Awmmnepmerp 2-878

CueTruuk akTUBHOM (peakTuBHOMN) 3HEeprun, W,

Hroro

Tabmuma 16 — Bwibop TpanchopmaTopoB TOKa Il BBOAHOW W CEKIIMOHHOM
STIECK

BBox PV 10 kB CexkioHHas s4yenka

Yenosus Beibopa pacueTHOe | MAacIOpPTHOE | pacdyeTHOE | MACHOPTHOE

3HAYCHHC 3HA4YCHUC 3HA4YCHHC 3HA4YCHUC

y,, =U

HOM cemu’

-

HOM paé.ym >

kB
A

(3)
1, 212, kd

m no ’

>i® x4

oun yo

t,2t,, c
S, =S, BA
Ly 22y, Om

Kiacc Tounoctu
1,/1,,4

Tun Tparncdopmaropa Toka

2nom
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Ta6nuna 17 — Be16op TpaHcGopMaTopoB TOKA HA STYEHKHU OTXOSIIIMX JUHUM

YcmoBus Orxomstme mann HH1 Orxonsamue nuaun HH1

BbI60pa pacyeTHOC MMacropTHOC pacyeTHoC MacrmopTHOC
3HA4YCHHUC S3HA4YCHUC 3HA4YCHUC 3HA4YCHUC

u,,=U kB

HOM cemu’

T

i.aad.”

| > 1) k4

mep.cm

i > x4

oun yo

t,2t,,c

SZ < Suo,w’ BA

VA

>Z,, Om

2nom

Knacc Tounoctu
1,/1,, 4

Tun
tpanchopmaTopa

6.3 Boi6op TpancgopMaTopoB HANIPSIKEHUS

JIJ1st UTOBBIX U3MEPUTEIHHBIX TPUOOPOB JAOIMYCKAIOT norperHocty 1+3%, s
KOMMEPUYECKUX CYETUHKOB - 0,5%, 11 O0NBIIMHCTBA pefie 3amuThl -3+5%.

[TockonbKy 4acTh MPUOOPOB UMEET JIBE OOMOTKHM HAMPSHKEHUS (JICKTPUUECKHE
CUYETYMKH, BATTMETPHI), MOMJICKAIINE MPUCOCANHEHUIO HA JIMHEWHBIC HANPSAKEHUS
AB u BC, unenecoobpa3Ho yCTaHOBUTH JBa OJHO(a3HBIX TpaHCcPopmaTopa
HamnpspKeHUs1. BO3MOXKHBI U ApyTHe BapuaHThl. Tak, Juisl HU3IIEero HanpsbkeHus 6-10
kB Bo3MoOHa ycTaHOBKa Tpex(a3zHbIX TpaHCHOPMATOPOB.

Onnodaszubie TpaHchopMaTOPbl HAMPSHKEHUS MOTYT UMETh CXEMbI COSTMHEHUS
OOMOTOK B «TpPEyroJIbHUK» WIH «HEMOJHbIA TpeyroabHuk» npu U, . =U_. u

Us,.0n =100 B wmnu B «3Be3ny» mpu Uy, :% nU,, . z% B .

Ta6nuna 18 - MonHoCTh NoAKII0YaeMbIX TPHOOPOB

MorHoCTb, Mo1tHoCTb, Mo1HoCTb,
HaumenoBanue Koun- N .. ..
puGopa 5o MpUCOETUHEHHAS K MpUCOETUHEHHAS K MpUCOETUHEHHAS
P bazam AB, BA dazam BC, BA k dazam CA, BA

Bonbt™merp 3-377

CuéTYnUK aKTUBHOMI
(peakTUBHOM)
SHEPIUU

Pene nanpsioxenus

Hroro
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OcHoBHBIE mapameTpbl  TpaHCGHOPMATOPOB  HAMPSHKEHUS:  TUI, CXEMa
COeMHEHUsS OOMOTOK, HOMHUHAJIbHAsI BTOpPUYHAs HArpy3Ka, ypOBEHb MEPBUYHOTO U
BTOPUYHOTO HaNpsKEHUM, Kiacc TouyHOCTH (mpuiiokeHue ['10), comocrtaBisieM c
pacUeTHBIMU JJAHHBIMH.

[To mpunoxenuto I'7 BeiOupaem TpanchopMaTop HAMPSHKCHUS U TIPOBEPSIEM €TO0
1o HauboJee 3arpykeHHoM (ase, 1Mo yCIOBHUIO:

S2H0M-ZSZpac‘1- (33)

C y4€ToM pacCUMTaHHBIX CYMMApHBIX HArpy3o0K, HalpsOKEHUS CETH M Kilacca
tounoctu 0,5 BeIOMpaeTcs TpanchopMaTop HanpspkeHus. BoinonHseTcs mpoBepka 1o
BTOpUYHON MourHOocTH. [lapameTpbl BbhIOpaHHOrO TpaHchopMaTopa HaNPSLKEHUS
3aHOCATCA B Tabnuiy 19.

Tabnuia 19 - Bei6op n3mepurteabHoro TpanchopmaTopa HapsHKEHUS

Tun Homunanbnoe nanpsbkenne, B Howm. momaOCTE [IpenenvHas

TpanchopmaTopa BH HH npu KJIT=0,5, BA | MouHocTs, BA

Onpenensercs: MoTeps HaNpsHKEHUST B COCUMHUTENBbHBIX MpoBoAax. CoriiacHo
I[TY D nnst pacdETHBIX CUETYUKOB OHA HE JOJKHA mpeBbImaTh 0,25%.

I -R
AU = 34
U (34)
= (35)
l-p
Rnp:?, (36)

rae R, — conpoTusieHue nposoaa, Om;
p— YIEIbHOE CONMPOTUBIICHUE MPOBOIa, OM*M;
|- amrHa poBoOAa, M;
S— IIoIaAb CEYEeHUs IPOBOA, M,

Sppaen — MOIIIHOCTA  TNPUOOPOB, BKIIOUYEHHBIX BO  BTOPUYHYIO  IICTIH
TpaHchOpMaTOpOB HanpskeHus, BA.
JIiss  alFOMMHHMEBBIX TPOBOJIOB: o =0,0280m-Mm*/m . [IpuHumMaetcst | =36m;

S=4-10°w" . Ilpu ompeaeNeHUH pacUYETHBIX BTOPUYHBIX HArPy30K MOIIHOCTH

KaTylIeK HaNpsOKCHHUsI MPUCOCIUHICMBIX MPUOOPOB CKIIAABIBAIOTCSA OTACIBHO TIO
Kaxi01 (asze:

n
SZpactt = Z Snpu6 1 (37)
1

[Ipu ompeneneHUHM BTOPUYHOM HArpy3Kd CONPOTUBJICHHWE MPOBOJOB HE
YUUTBIBAIOT, OJHAKO YYUTHIBAIOT MOTEPIO HANIPSKEHUS B HUX.

Cornacno IIYD morteps HampsokeHHsT B IPOBOAAX IS  KOMMEPYECKHX
CUETYMKOB He J0JpKHA npeBbimath 0,5%, a B IpoBoJax K IMIMTOBBIM U3MEPUTEIbHBIM
npudopam -3%.
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7/ Bb10op u mpoBepka TOKoBeAyHUX YacTeil u nzoasropos PY HH 6-10 kB

VYcnoBus BeIOOpA U MPOBEPKH TOKOBEAYIIMX YacTel U n30JatopoB PY 6-10 kB.
Tabmauia 20 - VcinoBust BBIOOpa TOKOIPOBOJOB M H30JIATOPOB

ITo pabouem
ITo sxoHoO- p y
. TOKY, ITo [To mexanu-
Hanmeno- | Ilo Hanps- | Mudeckon . .
POIOJI- TEPMUYECKON YECKOH
BaHUE JKEHUIO | INIOTHOCTH .
ToKa YKUATEJIBHOTO CTOMKOCTH IIPOYHOCTHU
pexnma
IMTuHEI - - I()on 2 Ipa6.max Sm = Smin O oon Z Gpacw
OnopHele
UHOM 2 Uc - - - F()O?l Z Fpacq
H30JISITOPBI
I
— _HOM
Kaobenun UHOM 2 Uc Sa - ] Ic)on e Ipa6.max Zsm6 2 Smin -
2

7.1 Bb10op 1 npoBepKa COOPHBIX IIMH

CoOopubie muHbl PY npencraBisitoT coO0W HEWM30JIUPOBAHHBIE TOKOBEMYILHE
MIPOBOJIHUKH MPAMOYTOJIBHOT0, KPYIJIOrO WU NPO(UIBHOTO CEYEHHUS.

COopHble MIMHBI ABISIOTCA LUEHTPAIbHOW M HamOoJiee OTBETCTBEHHOM 4YaCThIO
PY, Tak kak K HHMM TIOCTYMaeT »>JEKTPOIHEPrusi OT BceX TpaHcHopMaTopoB
MOJACTAHIMKM (WJIM TEHEPAaTOPOB CTAaHIMU) M K HUM K€ MNPUCOEAUHSIOTCA BCE
OTXOJSILINE JINHUH.

B 3akpeiTeix PY cOOpHble IWIMHBI BBIIOJHSIOT M3 AJTIOMHUHHUEBBIX IOJIOC
IPSIMOYTOJIBHOIO cedyeHus. B momemenny PY MKMHBI MOHTUPYIOTCS HA CIIELUAIbHBIX
IIMHHBIX IIOJIKAX WM Kapkacax sdeek. IIIMHBI yKIaAbIBaIOTCS Ha ONOPHBIX
U30JIATOpax Ha peOdpo WM IUTAIIMS U 3aKPEIUISIFOTCS IPY MOMOIIM IIUHOAEPKaTeIeH.
VYcnoBus oXnaXkAeHus 1IMH, YCTaHOBJIEHHBIX Ha pe0po, JIydllle, 4YeM PaclolOKEeHHbIX
MJTaIIMSL.

It BO3MOXXKHOCTH IIEPEMELIECHUS IIMH BIOJIb MX OCH IIPU TEMIEpPaTypHOM
YJIMHEHUHU IIMHA B CEPEMHE y4acTKa KPEMUTCA JKECTKO, a B IPOJIETE - CBOOOJHO.
Kpome Toro, npu 607bI10M JUIMHE IIMH YCTAHABINBAIOTCS KOMIIEHCATOPBI.

HauOonbiine mnpuMeHsieMble pa3Mepbl OJHOIMOJIOCHBIX IIHH COCTABJISIIOT
120x10 mm. [Ipu GonbIIMX TOKOBBIX Harpy3kax MPUMEHSIOT MHOTOIOJIOCHBIE IIUHbI
- TTAKEThI U3 JABYX M PEXKE U3 TPEX MOJIOC - Ha (pa3y: HOPMAIILHOE PACCTOSIHUE MEXKIY
NOJIOCAMM B MTAKETE MPUHUMAIOT PABHBIM TOJIIMHE OJHOU MOJIOCHI.

[Ipu pabouux TOKax, MPEBBIMIAIOLIMX JOMYCTUMBIE JJI JBYXIOJIOCHBIX ILIHUH,
HanboJIee 1eIeco00pa3HO MPUMEHSTH IUHBI KOPBITHOTO (KOPOOYATOTO) CEUCHHUS.

COopHBIE MIMHBI M BCA OIIMIOBKA OKPAIIMBAETCS SMAJEBBIMU KpackaMu B
omo3HaBaTeIbHbIC BeTa ((paza A-kenTbid, B-3enensiid, C-KpacHBIN; HYJICBbIC IIHHBI
Py HE3a3eMJICHHOW HEWTpanmu - OeNbld, Mpu 3a3eMJICHHHM - 4YepHbIi). Okpacka
3aIIMINAET IIWHBI OT OKUCIICHHS U YJIyYIIAeT TEIUIO0TAAYY C UX TOBEPXHOCTH.

[IuHBI BEIOMPAIOTCS TIO JUIUTEIBHO AOMYCTUMOMY TOKY.
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Idon 2 Ipa6.max : (38)
[IIvHBI TPOBEPSIFOTCS HA TEPMUYECKYIO CTOMKOCTb.

VB
Smin - ? J (39)

2
B=1° -t

no ‘¢ (40)
rae B — TemnoBon UMITYJIbC;

|,,, - HaudanbHOE AelcTBYyIOLIEE 3HaUeHNE Toka K3, A;

tp - BPeMsl OTKIIOYCHIS TOKa K3; (0,5-3 ¢);

C — koahpuLMEeHT, XapaKTepU3YyIOIIHNHN TEII00TAadY,
[[InHBI TPOBEPSIIOTCS HA MEXAHUYECKYIO TPOYHOCTH

O von 2 O-pacq
)

rae o,,, - AOIYCTHUMOC MCXaHNYCCKOC HAIIPAKCHUC.
PacueTHOC MexaHHUEeCKOE HAIIPSOKCHUC

5. 1”0
o =176.107 —(u ) | (41)
pacu a-W y0
rae | — paccrosHEEe MeXIy H30JSTOpPaMU BIOJbL (a3bl, M (HaUOOJbINAS IIMPHHA
SYCHKH);
a — pacCTosHUE MEXAy OCSIMU IIUH CMeXHBIX (a3, m (250+B mpu

pacmnoiokKeHuH MuH Ha pedbpo u 250+h mpu pacmono)eHuu MIMH 1AM );

i(3)

yo - AMIUTUTYJHOE 3HAYCHHUE TOKa K3, A;

W-  MOMEHT CONpPOTHUBJICHUSI OTHOCHUTEIIBHO OCH, MEPHEHAUKYISIPHOI

HATIPABJICHUIO JICHCTBUS YCHIIUS, M°,

7.2 Bb10Op ¥ NpOBEpPKAa ONMOPHBIX U30JISITOPOB

[To HanpspxkeHuio BeIOMpaeTcs
U, 22U,

HOM

rne U,,, - HOMHHaJIbHOE HalpspKEHUE U30JITOpa,;
U, - nampsokenue PY,

Y IIPOBEPSETCA HA MEXAHUYECKYIO IPOYHOCTh
Foon = F

pacy !

FOOI’I:O’G.F y

pasp
riue Fpa3p - MUHUMAaJTbHAS u3rubdaromias paspyiatomnias Harpyska (P50);

0,6 — xoaduruent onpeneneH cormacHo [TYD.

2
Fpacq=1,76-!;-l<h-(i$)) 207 (42)

H h

usz
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7.3 BbiOop ¥ npoBepKa CHUJIOBBIX KadeJieil AJ151 OTXOASIIIUX JIUHUI

Bri0op no HanpsiKeHUIo

UHOM 2 UC !
. A
110 9KOHOMHYECKOH IIOTHOCTH TOKa, |, - ——
MM
I !
83 — I;OM ,
*]
rae |, - nHaxomurcs o npunoxenuto I'11;

|, - HOMUHAIBHBIA TOK OTXOJSIICH JIMHUH,
!
! PHH

H.H
\/g ) UHOM -COSQ,, 1
rae P,, - MomHocTh OTXOMMIMX MuHM P, u P, ;

HOM

COS®, , - KOO(PPHUIHUEHTHI MOIHOCTH OTXOAAIIMUX JIUHUAN COS@, ,; U COSQ, -

COOTBCTCTBCHHO,
110 AJINTCIIBHO JOIIYCTUMOMY TOKY

! !
Idon 2 Ipa6.max J

- pabouunii yTsHKEIICHHBIN TOK.

!
pab.max

I(’)on =N- Knep K Iyl (43)

nonp “oon !
roe 1), - nmomyctumerii Tok uist N KaOenell ¢ ydeToM HMX Ieperpy30dHoOi

CIIOCOOHOCTH B TOC/IEABAPUHHOM pPEKUME M COBMECTHOM IIPOKIAAKE B OIHOM
TpaHIIee;
N — KOJIMYECTBO NapaLIebHO IPONOKeHHbIX Kabeneii (N >2) ;

K, -KOO(pOUUHCHT IOMyCTUMOW MEPErPy3KH B MOCICABAPUIHOM PEKHUME;

Koy - TOMPAaBOYHBEIA KOD(P(HUUMEHT HA 9YHCIO DAabOTAOMMX Kabernet,

JIeXKAITUX PSIAOM B 3€MJIE;

| 1xab
oon

CEUEeHHs OTHOTO Kabes.
CyMmMmapHoe ceueHue kabeneun

ZSKCI6 =N- SIKa6
HpOBepKa Ha TCPMHUYCCKYIO CTOMKOCTb.

13, k

Smmin _T :

rne Spin - MMHHMAaJbHOE [0 TEPMUYECKON CTOMKOCTH ceueHue myuka u3 N kabesnei;

(3 _ 0

no, = o/ - NEUCTBYyIOIEE 3HAUYECHUE MEPUOANYECKON coCcTaBIIAomen Toka K3,

- CIIPAaBOYHOC 3HAUYCHHUC JJINTCIIbHO JOIMYCTUMOTO TOKa JJIA BI)I6paHHOFO

A;
tqb - TMOoJiHOE€ BpeMs cpabarbiBaHUsA peICHHONW 3alllUThl W CHUIIOBOTO

BeIkIro4aTens (0,5-3 ¢);
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C — xoadduLMeHT, yYUTHIBAIOIINKA TETIO0TIAYY.

N3 monydeHHBIX TpEX pacyeTHBIX CeYeHUU Kalensi BhIOMpaeM HauOOJbIIEE,
KOTOpOE€ YJIOBJIETBOPsUIO ObI BceM TpeOOBaHUAM: 3KOHOMHUYECKOW IUIOTHOCTH,
JUTUTENBHO JOMYCTUMOMY TOKY U TEPMUUYECKOI CTOMKOCTH.

Pacuer npounsBoaum nBaxael mis otxoasmux auauid HH1 w HH2.

Mapku ka0enei ¢ almfOMUHUEBOM JKUIION TSl TPOKJIAJAKU B 3€MJIC.

8 CoOcTBeHHbIE HYKIAbI MOACTAHINHU

[Ipuemnukamu sHeprun cucrembl CH IIC SBASIOTCA 3JIEKTPOABUTATENH
CUCTEMBI OXJIAKJIEHUS CUJIOBBIX TPaHC(HOPMATOPOB U CUHXPOHHBIX KOMIIEHCATOPOB.
YcerpolicTBa 00orpeBa MacisHBIX BBIKIIOUaTENe M IMKAPOB C YCTAaHOBJICHHBIMH B
HUX  DJEKTPUYECKUMM  amlmapataMd W [puOopamMu,  DIIEKTPOIBUTATENN
KOMIIEHCATOPOB, CHAOKAIOIIMX CXKAThIM BO3JAYXOM BO3/YIIHBIE BBIKIIOYATEIH H
MMHEBMATHUYECKUE TPUBOJBI, AJIEKTPUUECKOE OTOIUIEHWE M ocBenieHue. Cucrema
MOXKAPOTYILIEHUS.

HanbGonee OTBETCTBEHHBIMHU TPUEMHHKAMH SIBISIFOTCS MPUEMHHUKUA CHUCTEM
YIpaBJICHUS, TEIEMEXaHUKU U CBA3H, JIEKTPOCHAOKEHUE KOTOPBIX OCYILIECTBIISETCS
WM OT CETH MEPEMEHHOI0 TOKa 4Yepe3 CTaOMIM3aTOpbl M BBIIPSIMHUTENH, WIH OT
HE3aBMCUMOT'0 UCTOYHUKA — aKKyMYJIATOPHOU OaTapeu.

Hns  snexkrpocHabGxkenuss morpedbutenert CH IIC  mpemycmarpuBaroTcs
Tpanchopmaropsl ¢ BTOpUYHBIM HampspkeHuem 380/220 B. Onu MoryT OBITH
npucoeauHeHbl K cOopHbIM mmHaM PY 6 kB. OnnHako Takas cxema oOnamaer
HEJIOCTATKOM, KOTOpPBIN 3akimtoyaercsa B HapymeHun OC CH npu moBpexIEeHHSX B
PVY. ITosromy TCH npucoeaunstor k BeiBogam HH rmaBHbIX TpancpopmMaTtopoB — Ha
y4acTKe MEXIy TPAaHC(POPMATOPOM U BBIKITIOUATEIIEM.

[Torpebnsemas ™omuocte CH tynukoBeiMu moactanuusmu  50-200 kBT,
y3nmoBoit — 200-500 kBrT.

Ha nByxtpancdopmaTopubix noactaHiusx 35-750 kB ycranaBnuBaeTcs aBa
TCH, koTopble NOIKIIIOYAIOTCS Yepe3 pa3beIUHUTENTN U MPEIOXPAHUTENH.

Jlns  mpoeKkTUpyeMbIX HaMu mnojcTtaHmuii  MomHocTh TCH — BbIOHparoT

% 0
npubmxkenHo pasHoi 0,1% ot S, .,

Texnnueckne XapakTepPUCTUKU TPAHC(HOPMATOPOB MPUBEACHBI B MPHUIOKCHHUH
12, 113.

Tabmuua 21 - TexHuyeckue XapaKTEpUCTHUKHU TpaHcopmaTopa COOCTBEHHBIX
HYXK]

| CoquaHHeu CxeMbl [otepu, Bm u.,

Tur HOM HAMPSOKEHUHN | coeuHEeHHS . . %

kB-A *
BH | HH | obmorox | XX | K3

Br16op mpenoxpanuTeneit A 3anyThl TpaHC(HOPMATOPOB COOCTBEHHBIX HYX]I
1 TpaHC(HOPMATOPOB HATIPSIKEHUS
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Br160p 1 mpoBepKy MpeaoXpaHuTesield OCYECTBISEM:
® 10 HOMHUHAJILHOMY HAIPSKEHUIO;
® [0 TOKY IJIABKOW BCTaBKH;
® [0 OTKJIIOYAIOUIEH CIOCOOHOCTH.
Tok ru1aBko# BCTaBKH i TpaHChOpMAaTOpa HANPSKEHUS:

TH
Im ecm. 2 2 ’ IIZZ{! = ﬁ ' (45)
.6Cm. 3 \/§ . U .
Tok TuTaBKO# BCTAaBKH I TPAHC(HOPMATOPOB COOCTBEHHBIX HYKI:
2 . S TCH
Im ecm 2 ' LC::[ == ) (46)
o " \/§ ) U HOM

[Ipenoxpanutenu s TpaHC(HOPMATOPOB HAIIPSKEHUS U JIs1 TpaHC(HOPMATOPOB
COOCTBEHHBIX HYXJ BbIOMpaeMm mo npuioxkenuto ['13. PesynbpTaTel BeIOOpa 3aHOCHM
B Ta0uIy 22.

Tabnuua 22 — Beibop npenoxpanuteneit mist TH u TCH

TpancdhopmaTop cOOCTBEHHBIX
TpancdopmaTop HapPsSHKEHUS pancop o 5{)1
VYcnoue BrIOOpa M
pacdeTHoe MMaCIOPTHOE pacdeTHoe MacCIIOPTHOE
3HayYeHue 3HayYeHue 3HaYEeHHE 3HayYeHUe
UH - cemu ’KB
|17.7.6c Z Il’l.a(f. ’A
IomK 2 InoK2 9KA
Tun
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YKA3AHMUA 110 OPOPMUIEHHUIO KYPCOBOI'O ITPOEKTA

1 Odopmnenne I13 B oOmem ciaydae AOMKHO BECTHCh B COOTBETCTBHH C
TpeboBarmsIMU TocyaapcTBeHHbIX cTagaapToB ['OCT 2.105 u 'OCT P 21.101.

2 TekcT TOSCHUTENBHON 3alUCKU JODKEH OBITh HAMHMCaH aKKypaTHO
JUTEPaTypPHBIM M TEXHUYECKU TPAMOTHBIM SI3BIKOM Ha OJTHOM CTOpPOHE JIUCTa Oymaru
A4 oHUM U3 CIEAYIOMINX CITOCOOOB:

- MAIIMHONHKCHBIM dYepe3 1,5 mexcTtpouHbix uHTepBasia. Pazmep mpudra
JTIOJKEH ObITh 12-14;

- C NPUMEHEHHMEM I[eYaTalluX U Tpaduueckux YCTpPOWCTB BhiBoja DBM
(T'OCT 2.004);

- pykonucHbIM yepTexkHbIM mudpom mo 'OCT 2.304 ¢ BeicoToit OykB u 1udp
HE MeHee 2,5 MM U PacCTOSHHEM MEX]y OCHOBAHMSIMHU CTpOK Tekcta - 10 mwm.
Hudper 1 OykBbI HEOOXOOUMO MHCATh YETKO YEPHWIAMM, MACTOM WM TYUIBIO
YEpHOI'O LIBETA.

3 BmmceiBaTh B TEKCT 3aMMCKH, M3TOTOBIEHHOW MAIIMHOMUCHBIM CIOCOOOM,
OTJ/ICJIbHBIE CJIOBA, (DOPMYJIBI, YCIOBHBIE 3HAKU (PYKOMHUCHBIM CIIOCOOOM), a TakK»Ke
BBITIOJTHUTH WJUTFOCTPAIIUH CIIEAYET YePHBIMU YEPHUIAMHU, TTACTON WIIN TYIIBIO.

4 OneyaTku, OMUCKU U TpaduyecKrue HETOYHOCTH, OOHAPYKEHHBIE B MPOIIECCe
BBITIOJTHEHHSI 3aIMCKH, JOMYCKACTCs UCIPABIATH MOTYMCTKON WM 3aKpallliBaHUEM
Oenmoil Kpackol C HAaHECEHHEM Ha TOM € MECTE€ HCIPABIEHHOTO TEKCTa
MAITUHOMKUCHBIM CIIOCOOOM WJIM K€ YEPHBIMU YEpPHUJIAMHU, TMACTOW WM TYIIBIO
PYKOMHUCHBIM CIIOCOOOM.

5 TekcT MosICHUTENBHON 3aMUCKU O(OPMIISIIOT Ha JIUCTaX, B paMKe: T0JIe ClieBa
— 20 MM, cipaBa, CBEpXy M CHHU3Y - O MM.

Paccrosinue ot pamku ¢hopMbl 10 TPAHUI[ TEKCTa B Hayaje U B KOHIIE CTPOK - HE
MeHee 3 MM.

PaccTostnue oT BepxHEW WM HWKHEN CTPOKM TEKCTa JO BEPXHEN WM HUKHEU
pamMKu A0JKHO ObITh HEe MeHee 10 M.

AG3a1ibl B TEKCTE HAYMHAIOT OTCTYIIOM, PaBHBIM S yJapaM NMUITYIIEH MallMHKA
(15-17mm).

6 Ha nmcre mOSICHUTENBHOM 3alMCKH, CIEAYIOIIEW 3a TUTYJIBHBIM JIMCTOM,
BBINIOJIHAETCS OCHOBHAs Haanuck ¢popmsl 1 mo 'OCT 21.101.

Ha mocneayromux nucTax MOSICHUTEILHOW 3alMHMCKH O()OPMIIAIOTCS OCHOBHBIE
Haanmucu GOpMbI 2 U3 YKA3aHHOTO CTaHJapTa.

JlommyckaeTcsi Ha MOCJIEeYOIIMX JINCTaX 3aliCKU YIPOIEeHUEe HaaAmucu GopMbl 3
(mpunoxeHne A K JaHHOMY pas3fieny).

7/ Paznmenpl AOJDKHBI HMMETh TOPSJIKOBBIE HOMepa B Tipenenax Bceul 113,
o0o3HaueHHbIe apaOckumH IMdpamMu 0e3 TOYKHM M 3alHdCaHHbIE C ab3aleBoro
orcryna. [loapasnensl TOKHBI UMETh HyMEpaIMIo B Mpelenax KaXaoro pasjena.
Homep mopapaszgena cocTOUT W3 HOMEPOB pasfeia M MOoApasjesnia, pas3esieHHbIX
Toukoii. B koHIe HOMepa monpasnena Touka He cTaBuTcsa. «CopepskaHuey,
«3akimouenne», «CHIHCOK HCIMOJIb30BAHHBIX HMCTOYHUKOB» HE HYMEPYIOTCS.
«BBeneHue» He HyMepyeTcsi, €CJId He COAEPKUT MOpa3/IeioB.

8 BHyTpy yHKTOB WJIM MOJIYHKTOB MOTYT ObITh IPUBEACHBI IIEPEUUCIICHUS.
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[lepen xaxmod mno3ULMENH TEpeUUCICHUs CJeAyeT CTaBUTh JAeduc WiIH
CTPOYHYIO OYKBY, TOCJI€ KOTOPOW CTaBUTCS CKOOKa. [ls manpHeWIen neraan3anuu
MEPEYUCICHU HEOOXOAMMO UCIONIB30BaTh apabCKue MHUQpHI, MOCIe KOTOPHIX
CTaBUTCSI CKOOKa, a 3alKiCh IPOU3BOJUTCA C a03aI[HOTO OTCTYTA.

IIpumep:

9 Paznenbl, moapasienbl MOJDKHBI UMETh 3arojioBKU. [IyHKTBI, Kak MpaBHIIO,
3aroJIOBKOB HE UMEIOT.

3arojioBKM CJeIyeT IeyaTaTb C IMPOMUCHOM OyKBBI 0€3 TOYKM B KOHIE, HE
noauepkuBas. IlepeHochl cIOB B 3arojioBKax He JAONycKaroTcs. Eciau 3aroioBok
COCTOUT U3 JABYX MPEIJI0KEHUMN, UX PA3IEIAIOT TOYKOM.

PaccrosiHne Mexay 3aroJloBKOM M TEKCTOM IPHU BBIIOJIHEHUH JOKyMEHTa
MAIIMHOMUCHBIM CIOCOOOM JIOJDKHO OBITh paBHO 3 - 4 wuHTEepBajnaMm, MpH
BBINIOJIHEHUH PYKONUCHBIM criocobom - 15 mMM. PaccrosHue mexy 3arojioBKamu
paszena u nojpaszena - 2 HHTepBaja, Py BBIOJIHEHUH PYKOMHMCHBIM CITOCOOOM - 8
MM.

10 Kaxnpiili pas3zmen 3amucKd PEKOMEHIYETCsl HauMHaTh C HOBOIO JIUCTa
(cTpaHuibl), Ha KOTOPOM BBITIOJIHSIETCS OCHOBHas Haamuchk (opmer 1. Ha
nocueayomux guctax pasnena [13 opopmisitoress ocHOBHBIE HAAUCH (HOPMBI 2 WK
3. He cnenyer nomemars 3arojaoBKU Pa3JesioB Ha OTACIBHBIX JIMCTaX.

11 Hywmepamus JUCTOB TOSCHUTEIBHOM 3allMCKU JIOJDKHA OBITh CKBO3HOM B
nmpeaenax BceW 3anmuckd. llepBoll cTpaHWLEN SBISETCA TUTYJIbHbIA JucT. Ha
TUTYJIBHOM JIUCTE HOMEP CTPAHMIIBI HE IPOCTABIISAETCA.

Homepa crpanuil mpocTaBisiOTCS B OCHOBHOWM Haamucu «Jluct». B rpade
OCHOBHOM HaJnucHu «JIMCTOB» yKa3bIBaeTCsl KOJIMYECTBO CTPAHUI] B MOSICHUTEIBHOM
3arucKe.

Ha nucrax 6e3 paMKu 1 OCHOBHOM HaJAMKCH HOMEP CTPAHUIIbI, B COOTBETCTBHUHU C
I'OCT 7.32, npocTaBiseTcsi B IPaBOM BEPXHEM YTIIy.

N3i0xxenne Tekcra

12 TekcT 3anmuCKu AOHKEH OBITh KPAaTKUM, YETKUM W HE JIOMYCKaTh Pa3IMYHbIX
TOJIKOBaHHM.

13 B TekcTe JOKyMeHTa He IOy CKaeTCs:

- IPUMEHSITh 00OPOTHI PA3rOBOPHOM peyM, TEXHUIIM3MBI, TIPO(HECCUOHATTU3MBI,

- PUMEHSATH JUIsl OJTHOTO U TOTO K€ MOHSATUS PA3JIMYHbIE HAYYHO-TEXHUYECKHUE
TEPMUHBI, & TAKXKE€ MHOCTPAHHbBIC CJIOBA M TEPMHUHBI MPU HAIUYUHU PABHO3HAYHBIX
CJIOB M TEPMUHOB B PYCCKOM SI3BIKE;

- COKpauaTh HAaWMEHOBAaHUS €IUHUIl (U3UYECKUX BEIUYMUH, €CIU OHHU
ynoTpeOsroTes 6e3 nudp;

- IPUMEHATh COKPALIEHHUs CJIOB, KPOME YCTAHOBJICHHBIX IPAaBWJIAMHU PYCCKOU
opdorpadumn, a rakxke 'OCT 7.12;

B TekcTte mNOsSICHUTENBHOM 3amMCKH, 3a HCKIOYEeHHuEeM GopMyJs, TaOiuil U
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PUCYHKOB, HE JIOITyCKAETCH:

- IPUMEHSITh MAaTEMATUYECKUH 3HaK (-) BMECTO CJIOBA OTPHUIIATEILHOE 3HAUYCHHE
BEJIMYHUHBI. BMECTO MaTeMaTndecKkoro 3Haka (-) ClieyeT mucaTh «MUHYC»;

- IPUMEHSATh 3HAK «O» I 0003HA4YeHUs nuaMmerpa (CIeAyeT MHUCaTh CIOBO
«auametpy). [Ipu ykazanuu pazmepa quaMeTpa Ha 4epTekax, MIOMEIIEHHBIX B TEKCTE
JOKyMEHTa, Tepej] pa3MeEPOM CJIeAyeT MUcaTh 3HAK «OD».

- YIIOTPEOJIATh MaTeMaTHIECKUE 3HAKKA 0€3 YMCIIOBBIX 3HAUYCHUM, HApUMep, < -
(MEHBIIIC WK PaBHO), > - (0OJbINE WIM PaBHO), a Takke 3HaKU Ne - (Homep), % -
(potieHT);

- npumeHiaTb wuHAEKcbl crtanaaproB (I'OCT, OCT, CT wu T1.n.) 0e3
PErUCTPALIMOHHOTO HOMEpA.

14 B II3 cnenyer mpuMEHSTh CTaHIAPTU30BAHHBIC €IUHUIIBI (PU3UYECKUX
BEJINYHH, UX HaUMEHOBaHUs U 0003HaueHus B coorsercTBuu ¢ I'OCT 8. 417.

15 JIpoGHble ynciia HEOOXOAMMO MPHUBOAUTEL B BHJIE JECCATHUIHBIX ApoOeit. [Ipu
HEBO3MOXKHOCTH BBIPA3UTh YHCJIOBOE 3HAUYEHHE B BUJIE JACCATUYHOU ApooOH,
JIOITyCKaeTCs 3alKiChIBaTh B BUJIE TIPOCTOM APOOH B OJHY CTPOKY Yepe3 KOCYIO 4YepTy,
Hanpumep 5/32; (50A-4C)/(40B+20).

16 B ¢dopmymax B KadecTBe CHMBOJIOB CJEAyeT IMPUMEHSATH 00O03HAYCHHSI,
YCTAaHOBJICHHBIC COOTBETCTBYIOIIMMH TOCYIapCTBEHHBIMU CTaHAapTamu. [loscHEeHwMsI
CUMBOJIOB M YHCJIOBBIX KO(PPUIIMEHTOB, BXOASAIMMX B (HOPMYITy, €Clid OHU HE
MOSICHEHBI paHee B TEKCTE, MOJDKHBI OBITh TPHUBEACHBI HEMOCPEICTBECHHO IO
dopmyroii. [TosicHeHUs KakIOrO CMMBOJA CIICAyeT NaBaTh ¢ HOBOW CTPOKH B TOU
MOCJIETIOBATEILHOCTH, B KOTOPO CUMBOJIBI MpUBeeHBI B (popmyite. [lepBast cTpoka
MOSICHEHUS JOJIKHA HAUMHATHCS CO CJIOBA «Te» 0€3 TBOETOUMS MOCIE HETO.

17 Tlepenocutb ¢GopMysbl Ha CIEAYIOUIYI0 CTPOKY JOIYCKaeTcs TOJIbKO Ha
3HAKaxX BBITIOJIHSIEMBIX OIEpalii, mMpuuyeM 3HaK B Hadaje CICAYIOIIeH CTPOKH
noBTopstOT. [Ipu meperoce GpopmyIibl Ha 3HAKE YMHOKESHHS TIPUMEHSIOT 3HAK (X).

18 TlpumeHeHne MalTMHOMUCHBIX U PYKOIMCHBIX CUMBOJIOB B OJHOU (hopmyiie
HE JIOIyCKAETCS.

19 ®opmynel, 3a uckiIoueHHeM (OpMyJ, MOMEIIAEMBIX B MPHIOKEHHUH,
JOJDKHBI HYMEPOBAaThCS CKBO3HOW HyMmepanue apaObCKkuMu IudpamMu, KOTOPBIC
3aMKMCBHIBAIOT HA YPOBHE HIDKHEHW CTPOKH (OpPMYNBI B KPYIJIBIX CcKoOkax. OmHy
dbopmyiry o6o3HagaroT 3HakoM (1).

CCBUIKM B TEKCTE Ha MOPSIKOBBIC HOMEpa (GopMyIT AAlOT B CKOOKaxX, HaIpuMep,
B popmysie (1).

Honyckaercst Hymepanus ¢dopmyl B mpeaenax pasaena. [lomHeiii HOMeEp
dbopMyIIBI, COCTOSIIIEH W3 HOMEPOB paszziena M (HOpMyIibl, pa3feICHHBIX TOYKOM,
Hanpumep, (3.1).

Odopmiienne WLIIOCTPALMKA U TPHJIOKEHUT

Nnnroctpanuu, mnpu  HEOOXOIUMOCTH, MOTYT HMETh HAMMEHOBAaHUE U
MOSICHUTENbHBIE JaHHbIE (MOAPUCYHOUHBIA TEKCT). CnoBo «PucyHok» u
HAaMCHOBAaHHME TIOMEMIAIOT TIOCJIC TOSICHUTENBHBIX JAHHBIX ¥ PaCIOIararoT
cienyromuM odpazoM: PucyHnok 2 — Pacuernas cxema K3.

20 IlpunokeHus: OJDKHBI pacrioiaratbcs B TOPSIIKE TOSBICHUS CCHUIOK B
TEKCTE€ OCHOBHBIX Pa3/IE0B.
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21 Tlpunoxxerusi oopMIISIIOTCS KaK MPOAOKEHUS MOSCHUTENIbHOMN 3alMCKU Ha
MOCNIENYIONMX €€ CTpaHuIlax [0 TmpaBwiaM U (opmaM, YCTaHOBICHHBIM
JEHCTBYIONUMU CTaHIAPTAMH.

22 Kaxnoe mpuioxeHHe AOHKHO HAYMHATHCA C HOBOTO JIUCTA C YKa3aHHEM
HaBepXy MOCepeInHE CTpaHUIlb ciioBa «lIpumokenne» u ero 0003HauYCHNUS.

[Tpunoxenne MODKHO MMETh 3ar0JIOBOK, KOTOPHIN 3alMCBHIBAIOT CHMMETPHUYHO
OTHOCUTEJILHO TEKCTa C MPOMUCHOM OYyKBBI OTAEIBHOW CTPOKOH, TMOJ €ro
0003HaYEHHUEM.

23 IlpunoxxeHus 0003HA4YalOT 3arylaBHBIMU OyKBaMU pPyCCKOro aygaButa
HauMHas ¢ «A», 32 UCKIOueHueM OykB E, 3, 1, O, 4, b, b, bl. Tlocie ciosa
«IIpunoxkenuey» ciemyer OykBa, 0003HaYaIOIIasl €ro MOCIeI0BATEILHOCTD.

Ecnu B nokyMeHTe 01HO TIprIIoKeHHe, OHO o0o3HavaeTcs «[Ipunoxkenue Ay.

24 TlpunosxeHus BBIMOIHAIOT Ha JucTax Gopmara A4; nomyckaetrcsi 0hOpMIISThH
npuiIokeHus Ha mctax popmara A3, A4x3, Ad4x4, A2 u Al o 'OCT 2.301.

25 IlpunoxeHuss NOHKHBI MMETh OOIIYI0 C OCTaJIbHOM YacThlO JOKyMEHTa
CKBO3HYIO HyMEpAIHIO CTPAHUII.

Bce mpuiokeHus JOMKHBI OBITh MEPEUYHCICHBI B COJCPKAHUHM JTOKYMEHTa C
yKa3aHHUEM WX HOMEPOB M 3ar0JIOBKOB.

IHocTpoenne Tadmu

26 B TekcTe MOSICHUTEIIbHOMN 3alMCKHU CIeAyeT MTOMEIIAaTh HTOTOBBIC U HanboJliee
BaKHbIE TaOnuIel. Ha3Banue TaONIUIbI, MPU €ro HaJUYHH, JOJDKHO OTpaXkaTh €e
coziepkaHue, ObITh TOYHBIM, KpaTKuM. Ha3Banue ciemyeT nmoMemniats Haj TaOIUIIEH,
yepe3 TUpe nocie Homepa Tabnuisl (Tadbmmia 1 — Pacder Harpy3ok mexa).

[Ipu mepeHoce yacTu TaONMIBI HA Ty K€ WIM JAPYyTUE CTPAHUIIBI Ha3BaHHE
MOMEIIAIOT TOJIBKO HaJ MEPBOM YaCThIO TAOJIUIIBI.

27 Tabnumpel ciemxyeT HyMepoBaTh apaOCKUMH U(paMH B Tpeaesiax pasjea.
JlomyckaeTcss HyMmepamusl TaOdWIl B TpeAenax BCcero IoKyMmMeHTa. Hampuwmep,
«Tabmuna 1» wmm «Tabmuua B.l», korna ona mpuBeneHa B npuiiokeHun B.
JlommyckaeTcs HyMepoBaTh TabIUIBl B TIpEeNax pasjena.

28 3aronoBkM rpad) M CTPOK CIEAyeT MucaTh C MPONUCHOM OYKBBI, a
MOJ3arojioBKM rpad - co CTpouHOM OYKBBI, €CIIM OHH COCTAaBJISIFIOT OJHO
NPEIJIOKCHHE C 3aroJIOBKOM, WM C TPOMHCHOW OYKBBI, €CIIH OHH HWMEIOT
CaMOCTOSITENIbHOE 3HaYeHHe. B KOHIIE 3aroJOBKOB U IMOA3ar0JIOBKOB TaOJHI] TOUKH
HE CTaBAT. 3aroJIOBKH M MOJ3ar0JIOBKH rpad yKa3bplBarOT B €AMHCTBEHHOM YHCIIC.

29 Tabmuiel creBa, cripaBa U CHHU3Y, KaK MPABHUIIO, OTPAHUYMBAIOT JIMHUSIMH.
JlnaronanpHOE JIeJieHUE TaOIUIBl HE JAOMycKaeTcs. [ 0JoBka TaOIUIIbl TOHKHA OBITH
OTJ/ICJICHA JIMHUEH OT OCTAJIbHOM 4YacTHU TaOauIlbl. BeicoTa CTPOK TaOIHMIBI JOKHA
OBITH HE MeHee 8 MM.

30 Tabmuiry, B 3aBUCUMOCTH OT €€ pa3Mepa, MOMEMAI0T IMOJ TEKCTOM, B
KOTOpPOM BIIEpBBIE JlaHA CChUIKA HA HEe, WJIM Ha CJEAYIOIIed CTpaHulle, a IpH
HEO0OXOIUMOCTH, B IPUIIOKEHUU K JOKYMEHTY.

JlommyckaeTcsi HoMeaTh TabJIMIly BJOJIb JUIMHHOW CTOPOHBI JIMCTA JOKYMEHTA.

31 Ecnu ctpoku wim rpadbl TaOIUIBI BEIXOIAT 3a (opMaT CTPAHUIIBI, TAOIUILY
JENST HAa YacTH, KOTOpPbIE B 3aBUCHUMOCTH OT OCOOCHHOCTEH TaOIMIIbl MOMEIIAIOT
OJIHY YacTh MO APYTON WU PSAOM, IMPU 3TOM B KaXJAOW YaCTU TaOJIMUIIbI TIOBTOPSIOT
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ee rojioBKy 1 O0okoBuK. [Ipu neneHun TabnMIBI HA YaCTH JOIYCKAETCS €€ TOJIOBKY
WM OOKOBHK 3aMEHSTh COOTBETCTBEHHO HOMEPOM I'pad U CTPOK.

CnoBo «Tabnuma», 3aroioBOK (IpH €ro HaJIMYUU) U TOPSAIKOBBIM HOMEp
TaOJIMIBI YKAa3bIBAIOT OJIMH pa3 HaJ MEepBOM YacThiO TaOIUIIBI, a HAJ MOCIEAYIOUIMH
qacTSIMH TaOJIULbI MUITYT cI0BO «[Ipomomkenne TabIuIbDy ¢ yKa3aHuEeM HOMEpa.

32 I'pady «Homep mo mopsiaky» B TaONMIly — BKJIIOYATh HE JOIMYCKaeTCs.
Hywmeparnus rpad Tabmuisl apabckumu udpamMu A0MyCcKaeTcs B T€X CIydasx, KOrjaa
B TEKCTE MMEIOTCS CCHUIKM Ha HUX, MPHU JEJICHUM TaOJMIbI HA YacCTH, a TaKXe MpH
NepeHoce YacTH TaOIUIbI Ha CIEAYIONIYIO CTPAHUILY.

33 Ecnu mudposele nanHble B Tpadax TaONUIBI BBIPAXKEHBI B Pa3IWYHBIX
eAMHULAX (PU3MYECKUX BEIUYMH, TO UX YKa3bIBalOT B 3arojOBKE KaKIOW Tpadbl.
Ecnu Bce mapameTpbl, pa3MelICHHbIE B TaOJIMIE, BBIPAKEHBI B OJHOM M TOM XKe
eauHuLe (U3NYECKON BEIMYMHBI, TO €€ 0003HaYeHHEe HEeOoOXOIUMO MOMEIATh Hajl
TabnuIel crpaBa, a Mpu JAeTICHUH TaOJIUIIbI Ha YacTH - HaJl KAKIOU €€ 4acThIO.

Ccebuikn

34 Ha matepuanbl, B3SThIE W3 JHUTEPATYpbl U JPYTHMX HCTOYHHUKOB, JOJIKHBI
OBITH /IaHBI CCBHUIKM C YKa3aHHMEM HOMEpa HMCTOYHUKA MO CIHCKY HCIOJIB30BaHHOM
nutepatypbl. Homep cchuUlkM mpocTaBisieTcss apaOCkumu mudpaMu B KBaJIpaTHBIX
WJTU KOCBIX CKOOKaX.

Ccpbutatbesi cliefyeT Ha JOKYMEHT B ILIEJIOM WJIM €T0 pa3leibl U TMPUIIOKEHUSI.
CchUIKM Ha MOJAMYHKTHI, IMyHKThI, TaOJIUIBl U WUIIOCTPALMU HE JOIMYCKAaIOTCs, 3a
UCKJIIOYEHHEM I0/Ipa3/IesIOB, TyHKTOB, TaOIHI] U WIUTIOCTPAINI JaHHOTO JOKYMEHTA.

IIpu ccpuike Ha CTaHAAPTHI M TEXHUUYECKHUE YCIOBMSI YKa3bIBAIOT TOJBKO HX
0003HaUYeHUE, TIPU ITOM JOIMYCKAETCS] HE YKA3bIBAaTh IO/l UX YTBEP)KICHUSI.

IIpu ccbuike B TekcTe Ha GopMylly HEOOXOAMMO yKa3aTh €€ IMOJIHBIM HOMEp B
CKOOKax, Hampumep, «B ¢popmyie (2)» unu «B popmyie (2.3)».

[Ipu cchuike Ha TaONMIy yKa3bIBalOT B CKOOKAaX €€ MOJHBIM HOMEpP U CIIOBO
«Tabnuia» ¢ ykazaHuem ee Homepa. [lo TakoMy ke MPUHIUIY JENal0T CCHUIKH Ha
PUCYHKH, HAIIPUMEP, «CMOTPHU PUCYHOK 2».

[Ipu ccbulke Ha TPUIOKEHUS B CKOOKax 0Oe€3 COKpalleHUsl TMHILETCS CJIOBO
«(mpustockeHre A)», eciau MPWIOKEHUH HECKOJIbKO, Hampumep, «(mpuioxkenue Bl,
B2)».

TuryabHbIN JUCT

35 TuTynpHBIM JUCT BHITIONHSETCS Ha Onanke (opmata A4, U3TOTOBICHHOM
TUNOTPAQCKUM CIIOCOOOM. 3aloJIHEHUE MOJeH TUTYJIBHOTO JIMUCTA MPOU3BOJUTCS
yeprexxkabM mpudrom o 'OCT 2.104:

- 10 MM nDpuMeHseTcs NpU HANKWCAaHUU TEMbl MpPOEKTa U 0003HAYCHHUS
JOKYMEHTA;

- / MM TOpHUMEHSETCSd NpH HAMUCaHUM I[O/A3aroJIoBKa TEMbl MPOEKTa, Toja
3aIlUTBHI;

- 5 MM - 17151 BC€X OCTaJbHBIX HAJIUCEH.

36 IlepeHoc cnOB HA TUTYJIBHOM JIUCTE U B 3ar0JIOBKAX TEKCTa HE pa3peraeTcs.
Touka B KOHIIE 3ar0JIOBKA HE CTaBUTCH.

37 Ecnu npu rpynmnoBOM U KOMILIEKCHOM IPOEKTUPOBAHUU BBITIOJHAETCS OJIHA
NOSICHUTENbHAS 3allMCKa, TO HAa TUTYJIHHOM JIUCTE YKa3bIBAIOTCS BCE HCIOIHUTENU
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npoekTa. [Ipu HEOOXOUMOCTH yKa3bIBAIOTCA T€ YACTU MOSICHUTENILHOW 3aIliCKH, B
KOTOPBIX OHU MIPUHUMAIIA Y4YacCTHE.

Conep:xanue

38 B comepxaHuu NMOCIEN0BATENBHO NEPEUUCIISIIOTCS BCE 3ar0JIOBKU Pa3JIeIioB,
MOApPA3JEIOB U MPUIOKEHUHN, C yKa3aHUEM HOMEpa CTpaHUIlbl, HA KOTOPOM OHH
noMemieHbl.  CozepkaHWe BKJIIOYAIOT B OOLIYyI0 HyMEpalMiO MOSICHUTEIbHOU
3aIUCKHU.

CnoBo "Copeprkanue" 3anuchIBalOT B BUJIE 3aT0JI0OBKA (CUMMETPUYHO TEKCTY) C
npornucHor OykBbl. HanmeHOBaHMS, BKJIIOUYEHHBIE B COJIEpKAHHUE, 3aMUCHIBAIOT
CTPOYHBIMU OyKBaMHU (KpoMe IEepBOM MPOIMCHON) ¢ ab3aria.

OcHOBHas YacTh

39 HanMeHOBaHUs OCHOBHBIX Pa3JIeJIOB MOSICHUTEIbHON 3aMUCKU ONPEIETAETCS
3aJlanueM Ha KypcoBoil nmnpoekT. CopepkaHne u 00BEM yCTaHABIMBAIOTCS
TpeOOBAHMSIMU  METOJMYECKHX  yKa3aHuW  npoduiupyronieil  kadenpel
PYKOBOJUTENIEM MPOEKTA.

3aki0oyeHue

40 3akiroueHue JOJDKHO coAepKaTh OKOHYAaTeIbHEIE BBIBO/IbI,
XapaKTEepU3YIOIMe UTOTU PabOThl CTYJIEHTA B PEIICHUU MOCTABJICHHBIX MEpe] HUM
3a7a4. BBIBOJBI JIOJDKHBI OBITH CHI€JIaHbl HAa OCHOBE CpPaBHEHUS TEXHUKO-
AKOHOMMYECKHUX MOKa3aTesel JEHCTBYIOMIETO U MTPOSKTUPYEMOTO 0OBEKTOB.

CnuCOK UCNO/Ib30BAHHBIX HCTOYHUKOB

41 B cnucoK UCIOJb30BaHHBIX MCTOYHMKOB BKJIKOYAKOTCS BCE HCTOYHUKH,
PaCIoJIOKEHHBIC B MOPSAKE MOSBICHUS CChUIOK B TEKCTE 3alUCKHU WJIH 10 aj(aBUTy.
JlaeTcs OmOnmorpaduueckoe ONMMUCAHUE KaXKIOTO M3 MCTOYHHKOB B COOTBETCTBHUH C
I'OCT 7.1.
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IIpuMepbl 0CHOBHBIX HAANMUCEH

Dopma 1 - OCHOBHAA HANNHCE Z4 3arJ1aBHED THCTOR MOSCHHTENLHON 3aNHCKH

)
~
HMsm | Kon. | JBict {Negowj [Tonn. | Hara
Pazpab. Q L) CrapHa Juer JHcron
{IpoaepHn ?" W
I(’ .
H.xourp & & /5 2 20
Y18
20 20 75 | 10 70 56
dopma 2 — OCHOBHAT HAMHCH U1 NOCIEAYIOMHEX JIHCTOB TOSCHHTENLHOM 3aNHCKH
‘_e] ~ Juer
© 0
Hsm | Kon | Jhicr (Nenok] ITopn. | Hara v
0 |wlw0]|w0]| 15 | 10 7120 19,
®opma 3 ~ fonyckaeTcs A% NOCHSAYIONHX MTHCTOB NOSCHHTEALHON 3aANHCKH
‘-//
’/ Juer
Q@opma 4 — OcHoBHAs HAAMHCEH A1 THCTOB OCHOBHOTO KOMIUTeKTa pabouHX yepTexked
)
9 °
Ham | Xon. § Jducr MNenokjlTognuce | Jara "
PaspaSort. o n Crapus | Juct JncToB
Ilposepun ‘:'- % p /5 20
H.xoHTp. Q
Y1m.
20 20 15 |10 70 50

37




CIIMCOK UCIOJIb30BAHHOM JIUTEPATYPBI

1. Omonea I'. H. Cxembl u moAcTaHIMK 3JeKTpocHaOkeHus: CIpaBOYHHK:
VYue6. mocobme. — M.: ®OPYM: MHOPA-M, 2006. — 480 c. — (Bricmee
o0pa3oBaHue).

2. CpaBOYHUK IO AJIEKTPHYECKUM YCTaHOBKaM BBICOKOTO Hampspkenws /Ilon
pen. U.A. baymmreitna, C.A. baxanosa. M.: Dueprousnar, 1989. - 768 c.

3. CrpaBo4yHHMK MO MNpOEKTUpPOBaHUIO 3nekTpocHabxkenus /Ilox pen. HO.T.
bapeiouna, JILE. ®enmopoa, M.I. 3umenkoBa, A.I'" CmupnoBa. M.:
Oneproaromuzaat, 1990. - 576 c.

4. KproukoB W.I1., Kyesmmuckuit H.H., Heknenaes b.H. Dnexrpuueckas yacth
anektpocTanunii: CnpaBounble Matepuaibl. M.: DuHeprus, 1978. — 456 c.

5. BacumbeB A.A., KproukoB MW.II. Dnexkrpuueckass 4YacTb CTAHIMN W
nojactanui. M.: Dueproatomusaat, 1990. — 575 c.

6. [IpaBuna ycrpoiicTBa 3mekTpoycTanoBok (I1YD). 7-¢ u3ganue (yTB. IpUKa30oM
Munsnepro P® ot 8 uromnst 2002 1. N 204).

7. DneKTpoTeXHUYeCKUM cripaBouHuK. T.3, kaura nepas /Ilog obmieit pen. B.I'.
I'epacumona u ap. M.: DHeproatomuszaat, 1988. — 880 c.

8. Hexmemaer b.H. DnekTpuueckas 4acThb 3JICKTPOCTAHIIMA W ITOJCTAHIIHM:
CnopaBouHble MaTepuanabl JUIsi KypCOBOIO U JIUIUIOMHOTO MPOCKTUPOBAHMSL.
M.:Dueproaromusaart, 1989.

Q. DnexkTpoobopyaoBaHKe 151 aBTOMAaTU3aLUsL: CnpaBo4HHK 1o
AIIEKTPOCHAOKEHUIO TPOMBINUICHHBIX mpennpusituii  /Iloxg ob6meir pen. A.A.
®enopoBa. M.: Dueproaromusaart, 1981. — 624 c.

10. DnexTpoobopy0BaHNE IIEKTPUUECKUX CTAHIIUN U MOJACTAHIMKN: YUYEOHUK
st By30B/ JIJI. PoxkkoBa, JI.LK. Kapneesa, T.B. Uupkona. - M.: AKAJIEMA, 2004. -
448 c.

11. Kynpun B.U1. DnekrpocHabxkeHre MPOMBILIIEHHBIX NPEINPUATHI: YUeOHUK
st Beiciiux y4ueOHbix 3aBeneHudt / b.M. Kynpun — M.: Untepment MHXUHUPUHT
2006. 672c.

12.  Kupeea D.A.  DiekTpocHaOXeHHUE U  DJIEKTPOOOOpYIOBaHUE
IPOMBIIICHHBIX Tpeanpusatuii: YueOnoe nocodue / 3.A. Kupeera. M.: KHOPYC,
2011. — 368c.

38


http://garant.mipcnet.org/document?id=2222239&sub=0

IHPUJIOXKEHHUE A

Tabnuna A.1 — BapuanTsl 3aganuii

Homep PII)C;IZI:.p Hanpsioxenue, kB S,((g), MB-A JIDII, xm Harpy3ku CH
Bap- | xem |BH | CH |HH| CI | C2 | 1w | Lw2 | 1wz | Lwa | New | Poy | cos@e
1 Al 110 | 35 6 |4500|3600| 45 | 30 | 20 | - 10 | 8,5 0,9
2 A4 110 | 35 6 |3800|4900| 40 | 30 | - - 10 | 55 0,94
3 A7 | 220 | 35 | 10 | 4300 | - 60 - - - 12 5 0,89
4 A5 110 | 35 6 |4000| - 80 - - - 10 | 8,5 0,9
5 A2 | 220 35 | 10 | 4900 | - 30 - - - 10 7 0,95
6 A8 220 | 35 6 |3500| - 50 - - - 8 7 0,95
7 A3 110 | 35 6 3900 | - 60 | 40 | 20 | 20 | 8 2,5 0,95
8 A6 | 220 | 35 | 10 | 5100|4200 70 | 35 | 50 | - 8 3,5 0,95
9 Al 110 | 35 | 10 | 4700 | 4000 | 80 | 50 | 50 | - 10 | 16 0,9
10 A4 110 | 35 | 10 | 5800 | 4400 | 50 | 20 | - - 12 | 7,5 0,93
11 A7 | 220|110 | 10 | 5500 | - 80 - - - 10 | 25 0,85
12 A5 110 | 35 6 | 4700 | - 15 - - - 12 6 0,95
13 A2 | 220 35 | 10 | 5300 | - 60 - - - 10 | 7,2 0,85
14 A8 110 | 35 6 |5200| - 30 - - - 6 5 0,91
15 A3 110 | 35 | 10 | 4800 | - 40 | 20 | 10 | 25 | 8 3 0,94
16 A6 | 220 | 110 | 6 |5100|5600 | 100 | 60 | SO | - 10 | 16 0,85
17 A3 110 | 35 6 |4800|4300| 9 | 60 | 70 | 30 | 12 6 0,95
18 A4 | 220 | 110 | 10 | 3900|5300 | 50 | 80 | - - 10 | 18 0,85
19 A7 110 | 35 | 10 | 4400 | - 80 - - - 8 5 0,93
20 AS 110 | 35 | 10 [ 4900 | - 40 - - - 8 6 0,94
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ITponomxkenue Tadauibl A. 1

Homep I;Zf:.p Harpy3ku HH1 Harpy3ku HH2 Ty,
Bap- cxem Nowt | Pini | €05@cu | Mz | Punz | cosge,, | Haciron
1 Al 10 4,5 0,9 9 4 0,8 6100
2 A4 8 4 0,85 9 2,5 0,75 6000
3 A7 8 6 0,75 9 3 0,85 5900
4 AS 10 55 0,9 9 4 0,8 5800
5 A2 10 4 0,8 11 2,5 0,9 5700
6 A8 8 2,5 0,7 11 1 0,9 5600
7 A3 8 3 0,7 9 1,6 0,9 5500
8 A6 10 3 0,8 9 1,2 0,9 5400
9 Al 8 10 0,8 11 7 0,75 5300
10 A4 10 6 0,75 9 2 0,9 5200
11 A7 10 10 0,8 11 8 0,85 5100
12 AS 10 6 0,75 9 3 0,85 5000
13 A2 10 3,7 0,9 11 2,5 0,95 5500
14 A8 10 1,8 0,7 7 0,9 0,85 5400
15 A3 8 3 0,85 9 1,6 0,8 5600
16 A6 8 6 0,9 11 5 0,85 5300
17 A3 10 6 0,75 11 3 0,85 5700
18 A4 10 8 0,85 11 6 0,8 5200
19 A7 10 3 0,75 9 2,6 0,9 5800
20 A5 8 2,5 0,7 9 3 0,8 5100
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[Tponomxenne Tadmunsl A.1

Homep I;I)Zf:_p Hanpsokenue, kB Sg?’), MB-A JIDII, xm Harpy3ku CH
BaP- | exem |BH |CH |[HH | CI | C2 | w1 | Lwz | Lwa | Lwa | New | Py | cospey,
21 Al 110 | 35 6 | 4500|3600 | 45 | 30 | 20 | - 7 12 0,92
22 A4 110 | 35 6 | 3500|5100 | 60 | 40 | - - 9 8 0,89
23 AT 220 | 35 | 10 | 4300 | - 60 - - - 7 15 0,9
24 AS 110 | 35 | 10 | 3500 | - 25 - - - 9 10 0,91
25 A2 110 | 35 | 10 | 4000 | - 50 - - - 9 11 0,94
26 A8 110 | 35 6 |3200| - 80 - - - 11 7 0,95
27 A3 110 | 35 | 10 | 2800 | - 40 [ 30 | 20 | 15 | 11 6 0,95
28 A6 110 | 35 | 10 | 4000 |5100| 70 | 25 | 60 | - 7 15 0,9
29 Al 110 | 35 | 10 | 3900 | 4900 | 40 | 30 | 35 | - 5 25 0,92
30 A4 110 | 35 6 |5100|3800| 20 | 30 | - - 5 30 0,93
31 A7 110 | 35 6 |4100| - 100 | - - - 9 10 0,94
32 AS 220 | 110 | 10 | 4900 | - 30 - - - 9 24 0,91
33 A2 220 | 35 | 10 | 5300 | - 6 - - - 9 7,2 0,85
34 A8 110 | 35 6 |4700| - 50 - - - 7 10 0,89
35 A7 220 | 110 | 10 | 4400 | - 35 - - - 7 15 0,95
36 A3 220 | 110 | 10 | 4500 | - 40 | 20 | 30 | 10 | 7 36 0,91
37 A2 220 | 35 6 | 4700|5000 | 60 | 30 | 50 | - 9 16 0,85
38 A8 110 | 35 | 10 | 4000 | - 100 | - - - 11 8 0,9
39 A3 110 | 35 | 10 | 4300 | - 40 | 40 | 20 | 15 | 11 6 0,85
40 A6 110 | 35 | 10 | 5100 | 3800 | 90 | 40 | 60 | - 7 10 0,8

41




ITponomxkenue Tadauibl A. 1

Homep I;Zf:.p Harpy3ku HH1 Harpy3ku HH2 Ty,
Bap- cxem Nont | Pini | €05@cu | Mz | Punz | cosge,, | Haciron
21 Al 9 4 0,9 8 2 0,7 5000
22 A4 7 2 0,8 10 1 0,9 5800
23 A7 7 2 0,75 12 1,2 0,85 5500
24 AS 9 6 0,7 10 3 0,85 5300
25 A2 11 3 0,85 8 1 0,8 5000
26 A8 7 2,5 0,7 12 1 0,9 5900
27 A3 9 5 0,8 8 6 0,9 5700
28 A6 7 3 0,85 10 5 0,85 5600
29 Al 7 5 0,85 12 3 0,7 5400
30 A4 9 6 0,75 10 2,5 0,9 5200
31 A7 11 1 0,85 8 1 0,75 5100
32 AS 11 3 0,9 10 2 0,8 5500
33 A2 9 6 0,75 10 1,5 0,85 5700
34 A8 7 8 0,8 12 4 0,9 5400
35 A7 7 10 0,7 12 5 0,85 5600
36 A3 7 6 0,9 8 8 0,95 5300
37 A2 7 3 0,95 12 2 0,75 5800
38 A8 7 6 0,75 10 3 0,9 5200
39 A3 7 1,2 0,75 10 3 0,85 5900
40 A6 9 4 0,9 10 6 0,8 5100
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[Tponomxenne Tadmunsl A.1

Homep I;I)Zf:_p Hanpspokenue, kB Sg?’), MB-A JIDII, xm Harpy3ku CH
BaP- | exem |BH |CH |[HH | CI | C2 | w1 | Lwz | Lwa | Lwa | New | Py | cospey,
41 Al 220 | 110 | 10 | 3900 | 5100 | 50 | 30 | 35 | - 10 10 0,85
42 A4 110 | 35 | 10 | 5000 | 3800 | 15 | 10 | - - 8 15 0,9
43 A7 110 | 35 | 10 | 4300 | - 20 - - - 8 6 0,8
44 AS 220 | 35 | 10 | 4500 | - 35 - - - 8 10 0,85
45 A2 220 | 110 | 10 | 4200 | - 50 - - - 10 15 0,9
46 A8 220 | 35 6 |4700| - 40 - - - 8 12 0,92
47 A3 110 | 35 | 10 | 4900 | - 50 | 25 | 20 | 10 | 8 8 0,89
48 A6 110 | 35 6 |6000|4800| 30 | 20 | 25 | - 12 4 0,9
49 Al 110 | 35 | 10 | 3700 | 5300 | 40 | 35 | 15 | - 10 7 0,91
50 A4 110 | 35 | 10 | 3800 | 4100 | 35 | 40 | - - 10 6 0,94
51 Al 220 | 110 | 10 | 5500 | 4500 | 60 | 50 | 25 | - 10 | 24 0,85
52 A6 | 220 | 110 | 10 | 5800 4300 80 | 40 | 35 | - 10 | 20 0,8
53 A6 | 220 | 110 | 10 | 6000 | 4100 | 50 | 30 | 30 | - 8 15 0,9
54 Al 220 | 110 | 10 | 5600 | 4600 | 35 | 30 | 15 | - 12 10 0,89
55 Al 220 | 35 | 10 | 5400 | 4400 | 100 | 60 | 50 | - 10 8 0,91
56 Al 220 | 110 | 10 | 5100 [ 4900 | 75 | 40 | 50 | - 12 15 0,9
57 A6 | 220 | 110 | 10 | 4800|5300 | 65 | 30 | 40 | - 10 | 20 0,85
58 Al 110 | 35 | 10 | 5300 | 5800 | 55 | 25 | 50 | - 8 15 0,92
59 A7 110 | 35 | 10 | 5700 | - 30 - - - 10 10 0,93
60 AS 220 | 110 | 10 | 4800 | - 45 - - - 8 40 0,88
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ITponomxkenue Tadauibl A. 1

Homep I;Zf:.p Harpy3ku HH1 Harpy3ku HH2 Ty,
Bap- cxem Nont | Pini | €05@cu | Mz | Punz | cosge,, | Haciron
41 Al 8 8 0,85 8 6 0,8 6000
42 A4 10 5 0,8 8 3 0,75 5000
43 A7 8 1 0,75 10 0,8 0,85 6000
44 AS 8 3 0,8 8 4 0,85 5800
45 A2 8 4 0,9 8 6 0,7 5600
46 A8 8 3 0,8 10 1,5 0,9 5400
47 A3 8 2 0,75 12 1 0,85 5200
48 A6 8 2 0,7 10 1 0,85 5000
49 Al 10 2 0,85 8 3 0,8 5900
50 A4 8 2,5 0,7 10 4 0,9 5100
51 Al 12 8 0,85 8 4 0,8 6000
52 A6 10 10 0,75 10 6 0,85 5100
53 A6 8 10 0,9 12 5 0,7 5000
54 Al 10 8 0,75 8 5 0,85 5900
55 Al 8 6 0,88 10 4 0,8 6000
56 Al 12 9 0,93 8 6 0,75 5200
57 A6 10 10 0,8 10 6 0,81 5800
58 Al 10 5 0,81 8 8 0,88 5600
59 A7 8 7 0,7 10 5 0,9 5600
60 A5 12 10 0,91 8 8 0,91 5400
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[Tpunoxkenue b 1 — Texuuueckue xapakTepUCTHKU TpaHchopmaTopoB HanpsokeHuem 110 kB

IMPUJIOKEHUE b

Harnpsoxenust
HomunanpHas Howmmnrassroe Cxema u rpymnmna ITorepu, kBT KOpPOTKOI'O
HalpsKECHUE Tok x.X.
Tun Tpancpopmatopa MOK_[/II]{B(XTB, COOG6I[1\I;I(I){f(I){Ii/IH - ;IaM;I;aHPgIH % ’
BH | CH HH XX K3 o g | HE

1 2 3 4 5 6 7 8 9 |10 | 11 12
TMTH-6300/110 6,3 8,6 45 110,5(17,0| 6,0 0,3
D | 2 | 7
TJITH-16000/110 16 6,6; 11 15,8 | 90 175] 6,5 0,5
T/ITH-25000/110 25 115138 YwVwI-0-11 7o g0 | 10° 03
TJITH-40000/110 40 30 | 200 0,3
TATH-63000/110 63 45 | 270 18 | 7 0,28
TATH-80000/110 80 6,3; 10,5 50 | 365 |185| 11 | 7 0,25
TJTH-25000/220 25 11; 10,5; 6,6 30 | 130 2 | 95 0,6
TJITH-40000/220 40 230 | 38,5 11-6.6 Yu/Yu/[1-0-11 | 54 | 220 |12,5 ’ 0,55
TATH-63000/220 63 Y 60 | 270 205| 7 0,6
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[Tpunoxenue b 2 — Texuuueckue XapakTepUCTUKHU aBTOTpaHchopmaTopoB HanpsikeHueM 220 kB

Hanpsxenus
Homunanenas | HomuHaneHOE HanpsikeHue Cxema n [Torepu, kBT KOPOTKOTO T
Tun Tpanchopmaropa MOIIIHOCTb, rpymna 3aMBbIKaHHSI OI; .
COETMHEHUS )
MBA BH | cH HH OGMOTOK BH- | BH- | CH-
XX | K3 e gy | ol
1 2 3 4 5 6 7 8 9 (10| 11 12
ATJIITH-63000/220/110 _
VXTI 63 11; 6,6 20 | 175 35 | 22
ATJITH-125000/220/110 125 105: 6,35 40 | 280 a5 | 28
VXJI1 230 | 121 V. aBTo//]-0- 11 01
- 11 ]
ATﬂHTHé%’fO/ 2201110 200 11: 10,5: 6,35 50 | 370
32 | 20
ATILITH-250000/220/110 )
VXTI 250 11; 10,5 60 | 420
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HNPUJIOKEHUE B
Pacuetnbie popmyitbl 1 KOAPHUIUESHTHI A1 pacdyeTa TOKOB KOPOTKOTO 3aMBIKaHUS

[Mpunoxenne Bl - Cpennue 3Ha4eHUs OTHOWICHUS Xy /Iy MOCTOSHHOW BpeMeHW 1, W ynmapHoro xodddunmenta Ky, mams
AKTEPHBIX PaJIMAJIbHBIX BETBEU CUCTEMBI SJIEKTPOCHAOKEHUS HaNpshbKeHreM Boiiie 1 kB

Cxema
T(i)(q;(a Bersp Xz Irs T, c Kyo
K1 DHeprocucrema 10 0,03 1,72
G5 (o)
%Kl K2 Oneprocucrema u BJI 110-220 kB 15 0,05 1,8
WL 721{2 K3 DHeprocucrema u Tpanchopmarop I'TIIT 25-80 MBA 35-50 %:5.26_ ]i’ggi_
o JIuHeiHbIi peakTop
T1® K4 lion>1 kA 72 0,23 1,96
£ lion< 0,63 kA 35 011 | 191
v 0,02-
- L L K5 | Tpauchopmarop 10(6)/0,4-0,69 kB 6-10 0’ 03 1,6-1,7
K6 K4 '
K3 J# Kabenvnas nunus 10(6) kB nnmunoit 200-300 m 3 0,61 14
© W ACHHXPOHHBIN 3EKTPOJIBUTATETh 13 0,04 1,6
K6 | CUHXpOHHBIN 3JIEKTPOIBUTATEIh MOIIIHOCTHI0, MBT:
Ho 1,6 16 0,05 1,8
2.4 22 0,07 1,9
BHIIIE 4 32 0,10 19
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HpI/IJIO)KeHI/IC B2 — PacueTtHbie q)OpMy.IH)I A1 OTIPCACIICHUSA COIMPOTUBJICHUS 3JICMCHTOB CCTH

dopmyna s OIPeNEIeHNs COPOTUBIICHUN B CXEME

rae I{P:4(M—]J

l"IkBH

CxeMa "
DJIEMEHT CEeTU zamenieHus 0pu Us=U, uon
pacueTHas 3aMeleHus OMmH.eo. Om
NHIyKTUBHBIC COMPOTUBIICHUS
1 2 3 4 5
B B
2

TpaHC(l)OpMaTOpU 5, (T % [:I X, = Uy - S, . U U o
HByXO6MOTOI‘IHI)IH 100- SHO.M,m " 100- SH()M m

B u, -U?2
Tpancpopmarop Z, = ———Lron
IBYXOOMOTOUHBIH C T En H — 100-S,,,,
HanpsbxkenneM HH no 1 kB M [ 2

H Xm - Zm - rm
H
2
X, = ukBH : 85 1— Kp A ukBH .Ucp,ﬂo,w 1— K )
® 100-S,,, 4 )% 100-S,,,, 4
TpaHC(l)OpMaTOp 5 B Uy - 85 'RP Uigh 'Uc2 Hom KP
JIBYXOOMOTOYHBIH C Wy B Xegg = Xepyo = Xip = Xyp = P HO:
9 . T 100-S, -2 100-S )

pacienIeHHOH 0OMOTKON Wy E HoM,m How,m
HUBIIETO HANPSHKCHHS ! g




[Tpopomkenue npuiioxeHus B2

1 4 5
2
. =_the'S; v = Y6 Yopion .
° 100 ) SHO/I’IJH ’ ’ 100 ) SHOM,m ’
2
X, . = ukC ) 85 X = ukC -UCp,HOM .
B XB X ‘ 100- SHOM’m ¢ 100- SHOM m ’
C :
TpaHC(l)OpMaTOp o ETQJ C Uy - S5 . u. -U 2
TPEXOOMOTOYHBIN P gl o Xey = 100.5 X, =—KL_—puon
B Ty Howm 100-S

HOM,m

Ug = (uch T Ugy — Uyen )’ %;
e U = (Uge + Uy — U ), %03

Uy :(ukBH + Uy _uch)’ %

Peaktop Tokoorpannuunsa-
FOIIMI CIBOCHHBIN

Peaxtop Tokoorpannuusa- X, = S _
. . L HOM 2 X L XHOM
IO OAUHAPHBIN cp,Hom
S
- _ 0 _ .
X*l - p XHOM 2 ’ Xl K p XHOM ’

x2:x3:(1+ Kp)-x

HOM

JInnus snekTponepenaun

Cp ,HOM
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[Tponomkenue npuiioxeHus B2

1 3 4 5
o X... =X S6 _ UCZp,H()M
ACUHXPOHHBIN Mg Xu = X S :
3JIEKTPOIBUTATEND o N o
rae X, =1/ K,
2
CHUHXpOHHBIN %, X =X S; X=X cpon
T MG — “Md MG T “Md
AIIEKTPOBUTATEIb S, S,..
S, :
DHeprocucremMa Hag Xas = S_a Xgs = —Cgm
k k
AKTHUBHBIE COIPOTHUBIICHUS CETH
2
TpauncpopmaTop _4R-S; [ AR U o
JBYXOOMOTOYHBIM ; fo,u,m SHZOM,m
TpaHC(l)OpMaTOp r APkBH : 85 . APkBH ) Uczp HOM
o B =, — z ;
JIBYXOOMOTOYHBIM € .52 B .52

paciieryieHHOH 0OMOTKOM
HU3IIETO HANPSHKCHUS

HOM,m

Ly =Fp,=2-Lg

HOM,m

rleerzz'rB

r,=r.=r,=05-r,

Tpanchopmarop g =L¢ :AI;PH 20,5 L, e
TPEX0OMOTOYHBII IIe = % AP, ‘Uﬁza.m
(cM. puMey. 2) HoM, T ry = g
i1 o
PeakTop TokOoOrpaHUYMBAKO- r o= AP, - S r = 4P,
. v *L 2 2 L™ 2
1KY OJNHAPHBIN IHOM ) UCp.HOM IHOM

B
H
B
I'g
m 'm
1 2
B
Iy T g
Ty
H

54




[TponomkeHnue npuiioxeHus B2

1 2 3 4 S
1
AP '

Peaktop TokoorpanuuuBa- L rs r, [,=",= fpm '235 [=r,= AP,

v ) 2
O CIBOCHHBIU 7 kp 3 3 IH()M "M ep.non Ino,w

o
B
r,=r,-I| S [, =r, -l
JIunus snekTpornepenadn Py [WLEL) | rpirg ) S TE we = o
1 H cp.Hom
ACHHXPOHHBIN . .Y ro=_Xm
*M T M T

5JIEKTPOIBUrATEND T,ic) " T, T,

. X. X
CHUHXpOHHBIN I Foi [y = MO [, = —MC
AJIEKTPOABUTATEH 1 WIS @-T, w-T,

Ipumeyanus:
1. B Tabnuue npuHATH cneayrouue obo3Hauenus: AP, - norepu B Tpancopmarope, MBT; AP, =~ - HOMUHaIbHbIE

norepu Ha (asy peakropa, MBT; I, - yaenbHoe conporusienue (aktuBHoe) JIOII, Om/km; |- mmuua JIDII, km; Kp-

HOMHHAJILHBIA KOA(PQUITUEHT CBSI3U CIABOSHHOTO TOKOOTPAaHWYHMBAIOIICTO PEAKTOpa; - KPyroBas 4acToTa CeTH; 71,-
MIOCTOSIHHAS] BPEMEHH arlepUOINIECKON COCTABIISIONICH TOKA CTATOPA DIICKTPOABUTATEIIS.

2. AKTHBHBIC CONPOTHBIICHHS CXEMbI 3aMEIICHUs TPEXOOMOTOUHOTO TpaHc(opMaTopa JaHbl [T Clydas, KOTa
HOMHHAJIbHBIE MOITHOCTH OOMOTOK BBICIIErO (Sg,), cpeaHero (S.,) u Husmero (S,,) HanpsokeHus TpaHchopMaropa
pPaBHBI MEX1y COOOM.
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[Ipunoxenue B3 — Opunapubie OetoHHble peakTtopwl cepuit Pb, PBY, PbI,
PB/J1, PBAY, PBAI

HomuHaneHOE ILHHTCHBHOU
JIOITy CTUMBII DnekTpo-
Tun I?;iﬁiﬁiig? TOK MpH JTUHAMHAYECKast
e, OM €CTECTBEHHOM | CTOMKOCTB, KA
OXJIAKIICHUHU, A
Pb, PBY, PBI" 10-400-0,35 0,35 400 25
Pb, PBY, PBI" 10-400-0,45 0,45 400 25
Pb, PBY, PBI" 10-630-0,25 0,25 630 40
Pb, PBY 10-630-0,40 0,4 630 32
PBI" 10-630-0,40 0,4 630 23
Pb, PBY, PBI" 10-630-0,56 0,56 630 24
Pb, PBY, PBI" 10-1000-0,14 0,14 1000 63
PB, PBY 10-1000-0,22 0,22 1000 49
PBI" 10-1000-0,22 0,22 1000 55
Pb, PBY, PBI" 10-1000-0,28 0,28 1000 45
Pb, PBY, PBI" 10-1000-0,35 0,35 1000 37
PB, PBY, PBI" 10-1000-0,45 0,45 1000 29
PB, PBY, PBI" 10-1000-0,56 0,56 1000 24
Pb, PBY 10-1600-0,14 0,14 1600 66
PBI' 10-1600-0,14 0,14 1600 79
PB, PBY 10-1600-0,20 0,2 1600 52
PBI" 10-1600-0,20 0,2 1600 60
Pb, PBY, PBI" 10-1600-0,25 0,25 1600 49
PB, PBY, PBI" 10-1600-0,35 0,35 1600 37
PBJ, PBJIY 10-2500-0,14 0,14 2150 66
PBI" 10-2500-0,14 0,14 2500 79
PB/1, PBJ1Y 10-2500-0,20 0,2 2150 52
PBI" 10-2500-0,20 0,2 2500 60
PBAI" 10-2500-0,25 0,25 2150 49
PBAI" 10-2500-0,35 0,35 2000 37
PBJI" 10-4000-0,105 0,105 3750 97
PBJI" 10-4000-0,18 0,18 3200 65




[Tpunoxenue B4 — Casoennsie 6eTonnsie peakropsl cepuii PEC, PBCY, PBCT,

PBCJI
JIMTenbpHO
. | Omektpo-
HoMunanbHOE | AOMYCTUMBII
IUHAMU-
WHYKTUBHOE TOK MpHU
Tun qeckas
CONPOTUBJICHUE, | ECCTECTBEHHOM .
CTOMKOCTD,
Cm OXJIAXKCHUU,
KA
A

PBC, PBCVY-10-2X 630-0,40 0,4 2X630 32
PBCI'-10-2X 630-0,40 0,4 2X630 33
PBC, PBCY, P BCI'-10-2x 630-0,56 0,56 2x630 24
PBC, PBCY, PBCI'-10-2x 1000-0,14 0,14 2X1000 63
PBC, PBCVY-10-2X 1000-0,22 0,22 2X1000 49
PBCI'-10-2X 1000-0,22 0,22 2X1000 55
PBC, PBCY, PBCI'-10-2x1000-0,28 0,28 2X1000 45
PBCJI, PBC/1Y-10-2x1000-0,35 0,35 2x960 37
PBCI'-10-2x1000-0,35 0,35 2X1000 37
PBCJI, PBC1Y-10-2x 1000-0,4 0,45 2X940 29
PBCI'-10-2X 1000-0,45 0,45 2X1000 29
PbC/, PBCIY-10-2X 1000-0,56 0,56 2x900 24
PBCI'-10-2X 1000-0,56 0,56 2X1000 24
PBC, PBCVY-10-2x1600-0,14 0,14 2X 1600 66
PBCI-10-2X 1600-0,14 0,14 2X1600 79
PBC/, PBC1Y-10-2X 1600-0,20 0,2 2X1420 52
PBC-10-2X1600-0,2 0,2 2X1600 60
PBCH, PBC/1Y-10-2x1600-0,25 0,25 2X1350 49
P BC II'-10-2 x 1600-0,25 0,25 2X1500 49
PBCI'-10-2X1600-0,35 0,35 2X1470 37
PBCAI'-10-2X 2500-0.14 0,14 2X2100 79
PBCI'-10-2x2500-0,20 0,2 2X1800 60
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IMPUJIOXKEHUE T’
Texanueckue xapakrepuctuku ooopynoBanus ['TIIT

IIpunoxenune I' 1 - Pa3peauHuTenu HapyKHOW YCTAaHOBKM TOPU30HTAJIBHO-

ITOBOPOTHOT'O THIAa HA HOMUHAJIbHOE HanpsikeHue 35 - 245 kB

KpaTKaSI TCXHUYCCKAA XapaKTCPUCTHKA

Homunane-

Hamweropaiie HOE Hal- Tox Hpeneserrit Kommiexryrommuii
W3IEIUS U TUIT TEPMOCTOM- CKBO3HOM T
PARCRAC, | octn, KA TOK, KA HIPHBOL, THE
kB
1 2 3 4 S

[IPT-01-5 VXJI1

PI-35/1000 YXJI1 35 16 40 rr-9-05 yXUI1
[IPT-01-5 YXJI1

PI-35-11/1000 YXJI1 35 16 40 TJIr-9-05 VXJI1
TIPT-00-5 YXUI1;

PI'16-35/1000 YXJI1 35 16 40 [IPT-01-5 VXJI1
[IPT-00-5 YXJII;

PI'16-35-11/1000 VXJI1 35 16 40 [Pr-01-5 VX1
[IPI-00-5 YXJI1:

PI'1a-35/1000 YXJI1 35 16 40 [IPT-01-5 VXJI1
[IPT-00-5 VXJI1;

PI'12-35-11/1000 VXJT1 35 16 40 [IPT-01-5 YXJI1
TIPT-00-5 YXJUI1;

PI'2-35/1000 YXJI1 35 16 40 [IPT-01-5 VXUI1
TIPI-00-5 YXUI1;

PI'2-35-11/1000 YXJI1 35 16 40 [IPT-01-5 VXUI1
[IPr-01-5 YXJI1

PI'-35/2000 VXJI1 35 31,5 80 T/Ir-9-05 YXJII
[IPr-01-5 YXJI1

PI-35-11/2000 YXJI1 35 315 80 TJIr-9-05 YXJI1
TIPT-00-5 YXJI1;

PI'16-35-11/2000 VXJI1 35 31,5 80 [IPT-01-5 YXJI1
TIPT-00-5 YXJI1;

PI'16-35-11/2000 VXJI1 35 31,5 80 [IPT-01-5 YXJI1
TIPI-00-5 YXUI1;

PI'12a-35/2000 YXJI1 35 31,5 80 [IPT-01-5 VXJI1
PI'1a-35-1/2000 YXJI1 | 35 31,5 go  |LIPL-08-3 VXL

ITPT-01-5 Y XJI1
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ITponomxkenue npunoxenus [ 1

1 2 3 4 5
PI'2-35/2000 YXJI1 35 315 80 frllll’)rr '_%2'_55 33’%(3111
PI2-35-11/2000 YXJI1 35 31,5 80 %I;Fr'_%afs S%(JJTIII
PITI-35/1000 YXJI1 35 16 40 g;?glog i’};ﬁ 11
PITI16-35/1000 YXJI1 35 16 40 gg:g(l):g %ﬁ}
PI'T1a-35/1000 YXJII 35 16 40 gllzgzgcl):g gﬁ}
PIT12-35/1000 YXJI1 35 16 10 ggzgcl):g %g}
PI'TI-35/2000 YXJII 35 315 | 80 lﬁl}frogl&@}l
PT'T116-35/2000 35 315 80 Hfll)l;f(-)(i(_)sygg & 1
PT'TI1a-35/2000 YXJI1 35 31,5 80 Hflljl;i-)(i(_)syécgﬁ 1
PI'TI2-35/2000 YXJI1 35 31,5 30 Hflljl;i-)(i(_)syécgﬁ 1
PT-40,5-1V/630 T1 40,5 16 40 ggglog 211
PI'16-40,5-1V/630 T1 40,5 16 40 %I;)Fr_-%(i_-ss TT11 ;
PI'12-40,5-1V/630 T1 40,5 16 40 11111;?-_%01-_55 1;11 ;
PI'2-40,5-1V/630 T1 40,5 16 40 llTTI;FF-_%(i—_SS TTl1 ;
PT-40,5-1V/1250 T1 40,5 31,5 80 12[;?8}62 211
PI'16-40,5-1V/1250 T1 40,5 315 80 117111’)?'_%01-_55 1;11
PT'1a-40,5-1V/1250 T1 40,5 31,5 80 %E)FF'_%(E 1;11
PI'2-40,5-1V/1250 T1 40,5 31,5 80 1;[11’)?%255 TTll
PI'-40,5-1V/2000 T1 40,5 315 go | TPr-01-5TI

ITA-9-05 T1
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ITponomkenue npunoxenus [ 1

1 2 3 4 5

[IPI-00-5 T1;
PI'16-40,5-1V/2000 T1 40,5 31,5 80 [LIT-9T1-05 T1
PT'12-40,5-1//2000 T1 405 315 80 é{;rr_-gﬁ-_g J v

[IPr-00-5 T1;
PI'2-40,5-1V/2000 T1 40,5 31,5 80 [LIT-9T1-05 T1
P/13-35/1000 HY XJI1 35 16 40 [IPI-2 VXJI1
P/13-35/1000 HY XJI1 35 16 40 | TIPI-2B YXJII
P/13.1a-35/1000 HYXJI1 35 16 40 | IIPT-01-2B VXJII
P/13-35b/1000 HY XJI1 35 16 40 | TIPI-2B YXJII
P/13.1a-355/1000 HYXJI1 35 16 40 | IIPr-01-2B YXJI1
P/13-355/2000 HY XJI1 35 31,5 80 | IIPI-2B VXJII
Zﬁé y5 é Tl.?k?ko HYXJ 35 16 40 [IPT-2B YXJII
P/13-35/3150 YXJI1 35 50 125 [IPI-2 VXJI1
P/13-355/1250 HT1* 35 31,5 80 IIPI-25 T1
PJ1-35/400 YXJI1 35 12,5 31,25 | TIP[-2 YXJII
P/13-35/400 YXJI1 35 12,5 31,25 | IIPI-2B YXJI1
P/1-355/400 VXJI1 35 12,5 31,25 | IIPT-2 YXJII
P/13-355/400 YXJI1 35 12,5 31,25 | TIIPI-2B YXJI1
P/1-35-1V/400 VXJI1 35 12,5 31,25 | TIP[-2 YXJII
P/13-35-1V/400 YXJI1 35 12,5 31,25 | TIIPI-2B YXJI1
P/1-35 IV/400 VXJI1 35 16 40 [IPI-2 VXJI1
P/13-35-IV/1000 YXJI1 35 16 40 | TIPI-2B YXJII
P/13.1a-35-1V/1000 YXJI1 35 16 40 | IIPr-01-2b YXJI1

Pazpenunurenu nanpsbkenuem 110 kB
[JIr-9 YXJII,

PI'H-110/1000 YXJII 110 35 | 80 |
PIr'H-110.11/1000 VXJI1 110 31,5 80
PI'H-K-110/1000 YXJI1 110 31,5 80
PIr'H-K-110.11/1000 YXJI1 110 31,5 80
PI'H-CK-110/1000 110 31,5 80 -''-
PI'H-CK-110.11/1000 YXJI1 110 31,5 80 -''-
PI'H-CK-110/2000 YXJI1 110 40 100
PIr'H-CK-110.11/2000 YXJI1 110 40 100 -''-

60




ITponomkenue npunoxenus I 1

1 2 3 4 5
PIH-110/2000 YXJI1 110 40 100
PIH-110.11/2000 YXJI1 110 40 100
PLHII-110/1000 YXJI1 110 315 80
PLHII-110/2000 YXJI1 110 40 100
PIH-B-110/1000 YXJI1 110 315 80
PIH-B-110.11/1000 YXJI1 110 315 80
PT-110/1000 YXJI1 110 315 80
PT-110.11/1000 YXJI1 110 315 80
PI-K-110/1000 YXJI1 110 315 80
PT-K-110.1/1000 YXJI1 110 315 80
PITI-110/1000 110 315 80
PITI-110/2000 YXJI1 110 40 100
PT-110/2000 110 40 100
PT-110.11/2000 YXJI1 110 40 100
TIIC-9 T1
PT-123.1V/300 T1 123 315 80 nﬁmn
PI-123.1v/1250 T1 123 40 100
PT-123.1v/1600 T1 123 40 100
PT-123.1V/2000 123 40 100
PI-126 11/1600 YXJ11 126 40 100 |[IAT-9I YXJI1
PT-K-126.11/1600 YXJI1 126 40 100
TI0-9 T1
PT-1451V/300 T1 145 315 80 [sm [LIT-OTT T1
i [IPT-6T1
PT-1451v/1250 T1 145 40 100
PI-145.1V/1600 T1 145 40 100
PI-145.1v/2000 T1 145 40 100
PT-245 IV/300 T1 245 315 80
PI-2451V/1250 T1 245 40 100
PI-2451V/1600 T1 245 40 100
PI-245.1V/2000 T1 245 40 100
TC-9 YXJI1
PI'H-220/1000 YXJI1 220 315 g0 [N A
PIH-220.11/1000 YXJI1 220 315 80
PIH-220/1000 YXJI1 220 40 100
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ITponomkenue npunoxenus I 1

1 2 3 4 5
PI'H-220.11/2000 YXJI1 220 20 100
PT-220/1000 YXJI1 220 315 80
PT-220.11/1000 YXJI1 220 315 80
Pr-220/2000 YXJI1 220 20 100
PT-220.11/2000 YXJI1 220 20 100
TIPI-2B YXJII
PJ13-110/1000 HYXJI1 110 25 63 |11 res v
PJ13-110/2000 HYXJI1 110 315 80
PJI3-110/3150 HYXJI1 110 40 100
PJ13-1105/1000 HYXJI1 110 25 63
PJ13-1105/2000 HYXJI1 110 315 80
BPCIIIDBT'-;(T)QLOOO HYXJH 110 25 63 [[TPT-2B YXJII
PII3-CK-110/1000 HYXJI! 10 e o3
TIPT-25 T1
PJI3-1105/1250 HT1* 110 315 80 |irs T
TIPI-2B YXJII
PJI3I1-110/1000 YXJI1 110 25 63 |11 7es v
PJI3M1-110/2000 YXJI1 110 315 80
PII3II-110/3150 YXJI1 110 20 100
PJI3II-CK-110/1000 YXJI1 110 25 63 |[IPF-2b YXJII
PJ13-150/1000 HY 1 150 25 63 |IIT-5 YXJII
PJ13-150/1000 HY 1 150 20 100
PJ13-220/1000 HYXJI1 220 25 63
PJ13-220/2000 HYXJI1 220 315 80
PJ13-220/3150 HYXJI1 220 50 125
PJ13-2205/1250 HT1 220 40 100 |IA0-5 T1
PJ13-2205/1000 HYXJI1 220 25 63 |[LIr-5 YXJII
PJ13-2205/2000 HYXJI1 220 315 80
PI13-2205/3150 HYXJI1 220 50 125

[Ipumedanue: pa3beIUHUTENN BBIMYCKAIOTCS B OJHOMOJIOCHOM, JABYXIOJIOCHOM W TPEXIIOJIOCHOM
HCIOJIHCHUSIX

PI'TI-35, P/I3-351V, ¢ noiuMepHO#t uzonsnueit uist paitoHoB ¢ IV crenensio 3arpsisaenus atmocdepst mo 'OCT
28856

JJisi OJTHOTIONIFOCHOTO M TPEXMOJIOCHOTO paszwenuuutencii cepun PI' m PI'TI Bo3MoxHA mocraBka B cOope ¢
HeCyIed METAJUIOKOHCTPYKLHEH U KOMIJIEKTOM COEAMHUTENbHBIX 3JIEMEHTOB.
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1. PazbenuHUTENN BBIMYCKArOTCS O€3 3a3eMinTesed, C OAHOW MJIM ABYMS 3a3€MIIMTENSIMH, B OJHOIIOJIIOCHOM H
TPEXIOIIOCHOM UCIOTHEHUSAX.

2. PI'TI, PTHII - pa3beAuHUTENIH C TONUMEPHON U30IIAIUEH.

3. Il - creniens 3arps3uenus 1o FOCT 9920 (B ucnoaHeHuH | MHIEKC OTCYTCTBYET);

IV - crenens 3arpsizaenus no 'OCT 9920 mis pazseguauTesneid B ucronHennu T1.

4. VYposenbr wm3omsanuu pazeeauanTeacii PIH mo TOCT 1516.3 (MchbITAaTENBHBIH T'PO30BOH HMITYJIBC
oTHOCcUTENBbHO 3eMitn 450 1 900 kB Ha HoMHuHATRHOE HanpspkeHre 110 u 220 KB cOOTBETCTBEHHO).

PazpemuauTenn PI' BBITIOSHEHBI C TIOBBIIICHHON SJCKTPUUYECKON IMPOYHOCTHIO (HMCIBITATESIBHBIA TPO30BOM
HAMITYJIbC OTHOCHTENHHO 3emii 550 u 1050 kB Ha HomuHambHOE HanpsbkeHne 110 u 220 kB cOOTBETCTBEHHO).

* - TONBKO OJHOTIOIOCHOE WIJIH TPEXIIOIFOCHOE MCTIOHEHHE;

** - TOJBKO TPEXIIOFOCHOE MCTIOTHEHHE.
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[Tpunoxenue I' 2 - Pa3benuHUTENM BHYTPEHHEH YCTaHOBKM Ha HOMHUHAJIbHBIE

Hanpsbxenus 10, 20, 35 kB

KpaTKaSI TCXHUYCCKAA XapaKTCPUCTHKA

Homunais- T v o
HanmenoBanve uznenus v TAII| goe Har- OK  [/PCACIIbHbIH Komrutekryrommi
KCHILC TEPMOCTOM-| CKBO3HOM HDBOLL. THIT
P <B > | KOcTH, KA TOK, KA p ’

PB3-10/400 MY XJI2 10 16 40 [1P3-3 V3
PB3-10/630 MYXJI2 10 20 50 -
PB3-10/1000 MY XJI2 10 315 80 -
PPU-10/400 YXJI3** 10 20 51 [1P-4 YXJI3
PPU.1a-10/400 YXJI3** 10 20 51 -
PPU.1a-1-10/400 YXJI3** 10 20 51 [1P-4 YXJI3
PPU.16-10/400 YXJI3** 10 20 51 -
PPU.16-1-10/400 Y XJI3** 10 20 51 -
PPI.2-10/400 Y XJI3** 10 20 51 [1P-4 YXJI3
PPI.16-10/400-I13.20...100 "
VXT3 10 20 51 -
PPI.16-10/400-I1.3.20...100 "
VXT3 10 20 51 -
PP.1a-10/400-I13.20...100 "
VXT3 % 10 20 51 -

[1Y-50 MVY3 - rin.u.
PKB3-10/2000 Y3 10 315 80 IP-3V3 - 333,
PBP3-III 10/2000 MVY3 10 315 80 -

ITII-5 YXJI1 -

PBP3-10/4000 MVY3* 10 50/63 125/160 IJLH.

ITY-50 MVY3 - 3a3.
*PBO-10/400 MY XJI2 10 16 40 Vrpagnenne
*PBO-10/630 MYXIJI2 10 20 50 OTIepaTUBHOMU
*PBO-10/1000 MY XJI2 10 31,5 80 IITAHTOH

IIpumeuanue:

* - pa3beIUHUTENH B OJTHOTIONIOCHOM HCITOJTHEHUH
** - pa3beMHUTENN B TPEXTIOIIOCHOM UCTIONTHEHUH Ha 00IIEeH H30JIMIIMOHHON TSTe
- OCTaJIbHBIEC PA3bEAMHNTENN B TPEXIIOIIOCHOM HCTIOJTHEHUH Ha 00IIeil MeTaluTMIecKoit pame
B o603nauennu pazpequnuteneit tuma PPU npunsTo:
la - ¢ 3a3eMyUTENIEM CO CTOPOHBI Pa3beMHOTO KOHTAKTA;
10 - ¢ 3a3eMJIATENIEM CO CTOPOHBI OCEBOTO KOHTAKTA;

2 - ¢ 3a3eMJIUTEISIMU C JABYX CTOPOH;

II-c¢c IpeaOXPaAHUTCIIAMU 6e3 3a3CMJIIUTCIIA,
I13-¢ MPCAOXPAHUTCIIAMU C 3a3CMIIUTCIICM.
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[Tpunoxenue I' 3 - TpancdhopmaTopsl ToKa 3jerazobbie Tuna LVQB

LVQB-35
Mogens LVOBT-35 LVQB-110 LVQB(T)-220
MakcumanbHoe HanpspkeHue (kB) 40.5 126 252
Homunanbhas gactora (I'r) 50/60 50/60 50/60
HomunanbHoe BBIZICPKHBACMOC HAIIPSIKCHHC 95 230 <5
IIPOMBIIIIIEHHON 4acTOThI (KB)
HomuHanbHOE MMITYJIBCHOE BBIICPKUBAEMOE i i 460
HarpsbkeHue BKiroyeHus (kB)
HomuHnanbHOe HMIYJIbCHOE BBIIEPKUBAEMOE
200 550 -
HaINpsHKCHUE TP yaapax MoiaHuH (KB)
Yacriunsiii paspsa npu 1.2Um/N3 (nKo) <5 <5 1050
HomuHansHbIH IepBUYHBIN TOKA (A) 50-5000 100-2500 300-4000
HomunanbHbIi BTOpUUHBIN TOK (A) Sorl sorl sorl
0.2,0.2S, 0.5, 0.2,0.2S, 0.5,
Kitacc Tounoctu 0.5S, 5P, 10P, (())%80525’1 fosp’ 0.5S, 5P, 10P,
TPY T TPY
HomunanbHast BeIxoHast MOHOCTH (BA) 15-60 15-60 15-60
Koadduument npoynoctu 5,10 5,10 5,10
HoMmuHnanbsHas npeaenbHast KpaTHOCTb 10, 15, 20 10, 15, 20 15, 20, 25
Tok Tepmudeckoit crorkocTr (KA/C) 12.5, 31.5/1, 63/3 31,5; 63/3 50/3
HoMuHaNLHEBI TOK JUHAMHYECKOH 30-125 80-160 125
cTabunpHOCTH (KA)
HomunaneHoe naBienue snerasa (npu
temneparype 20°C) (MIla) 04 04 04
JlaBneHwue aierasa, Ipu KOTOPOM HEOOXOAHMO
nobasnenue (npu remneparype 20°C) (MlIla) 0.35 035 0.35
Koaddunment exxeroqnoii yreukn sierasa (%) <0.5 <0.5 <0.5
Coneprxanue BJIard B dserase (MKJI/J) <150 <150 <150
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[Tpunoxenue I' 4 - TpanchopmaTopbl TOKa MaCsHbIE BCTPAUBAEMbIe

Homunanenass | TpexcekyHIHbIN
KonctpyktuBnoe | Koapdunmuent | Kiacc BTOpHUYHAS TOK
UCIIOJTHEHHE | TpaHC(hOpMAaIlMy | TOYHOCTH |  Harpyska npu TEPMUYECKON
cosg = 0,8, BA | croiikocTH, KA
1 2 3 4 3)
100/5 1 5
150/5 0,5S 5
200/5 0,5S 10
300/5 0,5S 30
400/5 0,2S 10
500/5 0,2S 15
600/5 0,2S 20
750/5 0,2S 30
800/5 0,2S 40
. 1000/5 0,2S 50 i
1200/5 0,2S 100
1500/5 0,2S 100
2000/5 0,2S 100
3000/5 0,2S 100
100/1 1 3
150/1 0,5S 5
200/1 0,5S 10
300/1 0,5S 30
400/1 0,2S 10
500/1 0,2S 15
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[Tponomxkenue npunoxenus ' 4

1 2 3 4 5
200/5 0,5 5
300/5 0,5S 10
400/5 0,5S 20
500/5 0,5S 30
600/5 0,5S 50
750/5 0,5S 50

1000/5 0,2S 25
1200/5 0,2S 40
1500/5 0,2S 50

TB.220.1X 2000/5 0,2S 50 -

200/1 0,5 5

300/1 0,5S 10
400/1 0,5S 20
500/1 0,5S 30
600/1 0,5S 50
750/1 0,5S 50
1000/1 0,2S 25
1200/1 0,2S 40
1500/1 0,2S 50
2000/1 0,2S 50
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ITpunoxenue I' 5 - TpanchopmaTopsl TOKA: TEXHUYECKUE XapAKTEPUCTUKH

N Bropuunas Harpyska mpu Toxk Homuna-| [inurens-
HomunansHBIN TOK, N
Tun Baouant A cos ¢=0,8 B ky1acce TOYHOCTH,| TEPMHU- JpHas | HOCTh
Tpamc- | lf e B-A YecKOH |mpemenb-| mpo-
dbop- CH(;M © CTOMKOCTH, | Hasg | TeKaHMA
maropa TIepBHY- | BTOpIT- 0,5 1 3 10 | xA(kpat- Kpar- |TOKa K3, C
HbIM HbIH HOCTB) HOCTh
1 2 3 4 5 6 7 8 9 10 11
75 - - - 10 -
100 - - 20 - -
200/5***
150 - - 20 - -
200 - - 10** | 30 22
100 - - 20 - -
150 - - 20 - -
30075 200 - - 10** | 30 22
300 - - 15** | 40 20
200 - - 10** | 30 22
TB- 300 - - 15** | 40 20
600/5 5 20 3
110-1 400 - - 30 - 15
600 10 20 50** | - 25
400 - 10 30** | - 15
600 10 20 50** | - 25
100075 750 20 25 75** | - 15
1000 30 S50** - - 20*
600 10 - - - 35*
750 20 - - - 35*
1200/5
1000 30 - - - 35*
1200 30 - - - 35*
75 - - - 15 -
100 - - 20 - 5
2 *k*x
0075 150 - - 20 - 10
200 - 10 20%* | - 20
100 - - 20 - 5)
150 - - 20 - 10
**kx
30075 200 - 10 20%* | - 20
300 - 15 30** | - 20
200 - - 15 - 34
TB- 300 - 15 - - 50
110-11 600/5 200 5 - 25 - - 50 20 3
600 25 - - - 60
500 10** 15 - - 80
600 25 - - - 60
100075 750 50 - - - 37
1000 50 - - - 50*
1000 50 - - - 50*
1200 50 - - - 42
200075 1500 50 - - - 33*
2000 50 - - - 25*
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[Tponomkenue npusoxenus I' 5

1 2 3 4 5 6 7 |8 9 10 11
500 25**| 60 - - 50
600 30 - - - 50
100071 750 50 - - - 37
TB-110- 1000 50 - - - 50*
I 1000 1 50 - - - >0 50* 3
1200 50 - - - 42
200011 1500 50 - - - 33*
2000 50 - - - 25*

*) 3HaueHne HOMUHAIBHOMN MPEAETFHON KPaTHOCTH OTPaHUYECHO JIOIYCTUMBIM TOKOM TEPMHUYECKOM
CTOMKOCTH.

**) BTopuuHast Harpy3Ka, Ipyu KOTOPOW rapaHTHpOBaHA HOMUHAJIbHAS TIpeJiesIbHAsl KPAaTHOCTb.
*%%) Tepmuueckasi CTOMKOCTb ISl IaHHOTO MCIIOJTHEHUs yKa3aHa Ipu 0OMOTKeE, 3aMKHYTOH Ha
HOMMHAJIbHYIO Harpy3Ky.
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ITpunoxenue I' 6 - Texauueckue xapakrepuctuku TO3M

KomnunuectBo

Tum HOMI/IHaJIIzHHﬁ HOMHHEUIBHEIﬁ BTOPHYHBIX 0BMOTOK Tox } Tox MEKTPO-
HepBI/I‘lHBII/I TOK, BTOpI/I‘IHBII/I TepMI/I‘IeCKOI/I JANHAMHUYCCKOU
HaaeIA A TOK, A AT AT _ | croiikocTH, kA croiikoctH, kA
3alIUThI I/ISMepeHI/II/I
1 2 3 4 5 6 7
75: 100; 150; 200; 1,9:2,3:35:58; | S
35A— Ny 2OV, £ 5 1 1 _ 99 98 | 91: 31; 42; 63; 84
V1 300: 400; 600: 7:11,6: 15: 22; 57 107 134
800: 1000 30: 37 e
Td3IM 155 20; ?O; 49; 505 0,65 0,75 1,15 1,55 3: 4: 6: 8: 10: 15:
75: 100: 150: 200: 1,9:2,3:35:58; | S
35A— S SON, £ 5 1 1 _ 99 98 | 91 31; 42; 63; 84
11 | 300; 400; 600; 7: 11,6 15; 22; 57 107 134
800: 1000 30: 37 b
15; 20; 30; 40; 50; 07:1:15:2.1: | 3:4:6: 8: 10: 15
Td3M |75; 100; 150; 200; Dt o an ma s
Ny SO £F 2,3:35:4,7:7; | 21: 31: 42; 63; 84;
35B5-1 | 300: 400: 600: 5 2 1 oo AT Aap o
v1 | 800: 1000 1200: 10,5: 15: 21; 31; |127: 107; 134 120:
1500: 2000 30: 37: 39: 41: 55 106: 141
15; 20; 30; 40; 50; 07:1:15:2.1: | 3:4:6: 8: 10: 15
Td3M |75; 100; 150; 200: Dt a1 an ma an.
Ny SO £F 2,3:35:4,7:7; | 21: 31: 42; 63; 84;
35B5-1 | 300: 400: 600: 5 2 1 o S ag Ao o
11 | 800: 1000: 1200: 10,5: 15: 21: 31: |127: 107; 134: 120:
1500: 2000 30; 37; 39:; 41; 55 106; 141
Td3M _ . .
35 5 11| 200: 1000; 2000; 1 wmu 5 2 1 49: 49: 57: 57 | 125; 125: 145: 145
Vi 3000
TO3M 556%‘_’3607,5;3?; 2-4; 3-6; 4-8; 6- | 10-20; 15-30; 21-
1106 - . ' . 5 2 1 12; 8-16; 13-26; | 42; 31-62; 42-84;
1y1 |, 300; 200-400; 14-28 63-126; 62-124
300-600; 400-800 ’
Tagm | Pp o o) 2-4; 3-6 4-8; 6- | 10-20; 15-30; 21-
1105 ~| 300-200-400: 5 2 1 12: 8-16; 13-26: | 42: 31-62: 42-84:
I XJ11 300-600: 400-800 14-28 63-126; 62-124
Td3M _
110 b — 750-1500; 1000- 1w 5 2 1 26-52: 34-68 79-158; 106-212
2000
mvi
Td3M _
1106 — 750'128861000' 1w 5 2 1 26-52: 34-68 79-158; 106-212
11 XJ11
Td3M :13885 }lgg éggf 4:6:8:12: 16: | 20° 30: 42: 62: 84:
1106 - o ' . 1 nim 5 3 1 26; 26; 30; 40; 84; 84; 90; 120;
vy | 7°0; 1000; 1200; 45: 60 150: 200
1500; 2000 ’ :
Td3M %885 41188 gggf 4:6:8:12: 16: | 20: 30: 42: 62: 84:
1105~ | 220 000" 1200: 1w 5 3 1 26: 26: 30: 40: | 84: 84: 90: 120:
IV XJ11 : ’ : 45: 60 150; 200

1500; 2000




[Tponomkenue npunoxenus ' 6

1 2 3 4 5 6 7
Td3M %88 iggfgggf 4:6;8;12; 16; | 20; 30; 42; 62; 84;
110b - o ' . 1 i 5 3 1 26; 26; 30; 40; 84; 84; 90; 120;
v 71 | o0 1000; 1200; 45; 60 150; 200

1500; 2000 ' !
300-600; 400- s
ol 800 600-1200; | . L |tk s 2 | 2754, 24-48; 54-
750-1500; 1000-  17-34: 19,6~ 11 08; 45-90; 50-100
ITI 39,2
2000
Td3M
220 - | 500-1000-2000 | 1w 5 3 1 0,8-19,8-39,2 | 9,8-19,8-39,2
VvVl
Td3M
220 5—| 500-1000-2000 | 1w 5 3 1 0,8-19,8-39,2 | 9,8-19,8-39,2
IV XJT1
300-600; 400- otn.
ol 800; 600-1200; | 5 L |tk 2| 27-54; 24-48; 54-
750-1500; 1000- o ! ' +2°7 1108; 45-90; 50-100
1Tl 39,2
2000
ot 200400800, | 5 . 4,5-9-18; 9,8- | 12-24-48; 25-50-
2200 300-600-1200 19,8-39,2 100
;;53]51\{ 200-400-800; R 5 . 4,5-9-18;9,8- | 12-24-48; 25-50-
v | 300-600-1200 o 19,8-39,2 100

O6o03Hauenue Tpanchopmatopos TO3IM-110, TO3IM-220

Crpykrypa yenoBHoro obo3nadeHust TO3IM [*][*[*1/[*1[*1/[*1[*]:

T — Tpanchopmarop Toka;

® — dapdopoBast MOKPHIIIKA;

3 — BTOpUYHAs 0OMOTKA 3BEHBEBOTO THIIA;

M — macaoHanoIHEHHBIH;

[*] — HOoMuHaNBHOE HanpskeHue, KB;

[*] — xareropus s5eKTpoOGOPYAOBAHMS 110 CTENEHH 3arps3HeHus BHemHed uzomsiuu (A, b, B);
[*] — HOMep KOHCTPYKTHBHOTO BapHaHTA HCIIOJTHCHHS;

[*] — HOMUHANBHBIN KITACC TOYHOCTH;

[*] — HOMUHAIBHBII TIEPBUYHBIA TOK, A;

[*] — HOMUHAIBHBINA BTOPUYHBIN TOK, A;

[*] — xumarugeckoe ucnonuenue (Y, XJI, T) u kareropus pasmertenus (1) mo TOCT 1515069.
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ITpunoxenue I' 7 - Texaudyeckue xapakTepucTuku Tpanchopmatropa HAMU

[pa3MeIeHusI 110 I'OCT 15150

Howm. HanpspkeHue nepBuaHoit ooMotku, kB | 10 (6) 35 110N3 | 220/3

HaH6oan{ee pabouee HaNpsHKEHUE 12(72)| 405 126¥3 1252 /3

repBUYHONM 00MOTKH yacToThl 50 I'1y, kB

HoM. HanpspbkeHrue OCHOBHON BTOPUYHOM 0.1 0.1 0.1/3 | 0.1/3

oomoTku Nol, kB

Howm. HaNpsUKEHHE NONOIHUTEILHON 0.1 0.1 0.1 0.1

BTOpHYHOM 00MOTKH No02, KB

HoM. HanpspkeHrue OCHOBHOM BTOPUYHOM i i 0.1/3 | 0.1/3

ooMoTkH No3, kB

HomunannHass MOIIHOCTL, BA, 0CHOBHOM

BTOpUYHON 00MOTKHM Nol B Ki1accax

TOYHOCTH

0,2 200 200

0,5 200 360 400 400

1,0 300 500 600 600

3.0 600 12000 1200 -

HomunanbHass MOIITHOCTE, BA,

TOTOJTHUTENBHOW BTOPUYHONM 0OMOTKH No2 B - 1200 1200 1200

Kkiacce TogHoctH 3,0

HomMuHansHass MOIHOCTh, BA, ocHOBHOM

BTOpUYHOM 00MOTKM N03 B Ki1accax

TOYHOCTHU

0,2 - - 200

0,5 400 100

1,0 600 200

3.0 1200 300

ggez[enbﬂaﬂ MOIITHOCTh TIEPBUYHON OOMOTKH, 1000 2000 2000 2000

Hpe;leanfm MOIITHOCTh OCHOBHOMU 900 1900 1200 1200

BTOpUuHOI 00MOTKH Nol, BA

HpeI[eJ'IBHElH MOITHOCTb JIOTIOJTHUTEILHOU 100 100 1200 1200

BTOpUYHOI 00MOTKH N02, BA

[IpenenbHass MOITHOCTH OCHOBHOM

BTOpUYHOI 00MOTKH No03, BA ] ] 1200 800

VLA CoeTMHEHIS 0OMOTOK 1/1/1/1- | 1/2/1/1- | 1/1/1/1- | 1/1/1/1-
py 8 0-0-0 | 0-0-0 | 0-0-0 | 0-0-0

KirmmaTrnyeckoe UCTIOJIHEHUE U KaTerOpust vxII1 | vxaIl | vxoIl | yxon




[Tpunoxenue I' 8 - TexHMYECKUE JAHHBIE OTPAHUYUTENEH MTEPEHAIPIKEHUS
(OITH)

HawunGoiee .
Knacc HoMmuHansHbBIH
o IUTATEIHHO .
Tun orpanuuuTenei HaIpsHKEHUS, pa3psAHbBIMA
JIOITyCTUMOE
kB TOK, KA
HanpsbKeHue, KB
OIIH 35/40,5-10 YXJI1 35 40,5 10
OITH/TEL 35/40,5 YXJI1 35 40,5 10
OITH/TEL 110/78 YXJI1 110 78 10
OITH/TEL 110/73 YXIJI1 110 73 10
OITH 110/80-10 YXJI1 110 80 10
OITHHn-110/56-10 YXJT1 110 56 10
OITHH®-110/56-10 YXJI1 110 56 10
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[Tpunoxenue I' 9 - Jlanusie KPY u KCO

KPY
HammenoBanue mapamerpa KCO-2000
KM1-10-20VY3 KM1-10-31, 5Y3
II:I];)MHHanLHoe HaIpsIKEHHUE, 6, 10 6,10 6, 10
Homunaneuerii Toxk rimasabeix | 630, 1000, 1600, | 630, 1000, 1600, 630. 1000
1ereu, kKA 2000. 2500. 3150 | 2000, 2500, 3150 '
HomunanbHBIN TOK
OTKJIIOYCHUSI  BBIKJIIOYATEIIS,
BcTpoeHHoro B KPY u KCO, 20 315 20
KA
TOKU TEPMHUYECKOU 20 315 20
CTOMKOCTH, KA
Tok  3IEKTPOAMHAMHYECKOU
CTOMKOCTH TJIaBHBIX IIEIEH, 51 81 52
KA
HomuHansHOE  HampshKeHUe
BCIIOMOTAaTEIbHBIX 1ieTiel, B
IIOCTOSTHHOTO TOKa 110, 220 110, 220 110, 220
MIEPEMEHHOT0 TOKa 220 220 220
Tun BeIKITROUATENEN BAKYYMHBIU BAKYYMHBIN BAKYYMHBIN
Ha TOK 10 1600 A BB/TEL-10 BB/TEL-10 BB/TEL-10
BBKD>-10 BBK>-10
MAaCJISIHBIA MAaCISHBIN
BK-10; BKD2-10 BK-10; BKD-10
9JICra30BBIN 3JICra30BBIN
VE-12 VF-12
Ha Tok 110 3200 A MAaCJITHBIN MAacCJISTHBIN
BMIID-1 BMIID-1
9JIETa30BbIN DJIEra30BBIN
VF-12 VE-12
Tunsl TpancGopmMaTopoB TOJI-10; TJIII- TOJI-10; TJIII- TOJI-10; TIILI-10
TOKa 10 10
Tumbl TpaHchOpPMATOPOB HOJI.08; HOJI.O6 | HOJI.08; HOJI.06 | HOJI.08; HOJI.06
HallPSKCHUA HAMMU-10 HAMMU-10 HAMMU-10
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[Tpunoxenue I' 10 - TexHnueckue xapakKTepUCTUKH dJieKkTpocueTuynka COT-

4TM

HanmMeHnoBanne BeTMIUHBI 3HaueHue
HomunanpHOE (MakcuManbHOE) 3HaUYE€HHUE TOKa, A 1(2) mwmm 5(10)
Tok 4yBCTBUTENBHOCTH, MA 0,001 Taom

HomunansHOE 3HaUYCHUE HN3MCPACMOI'O HAIIPAKCHUA, B

3x(57,7-115)/(100-200)
3x(120-230)/(208-400)

Pabounii quana3od u3MepseMbIX HanpsokeHui, B

ot 0,8Unom 10 1,15UnoM

HomunanbHOE 3HaUeHME HAIPSKEHUS] PE3EPBHOTO
nutanus, B

230 (MOCTOSITHHOTO WJIH
MEPEMEHHOTO TOKa)

Pabounii nuana3oH HaMpsiKEHUN pe3EPBHOTO MUTAHUS,
B

ot 100 1o 265
(TTOCTOSTHHOTO WJIH
MEPEMEHHOTO TOKA)

HomunuannHas yacrorta cetu, I'1g

50

Paboumii nmana3on gacTot cetH, '

or 47,5 no 52,5

Knacc Tounoctu IIpu U3SMCPCHHUH B IIPAMOM U O6paTHOM HaIIPpaBJICHUU:

aKTUBHOM 3JIEKTPOIHEPTHH 0,2 S mmm 0,5 S
PEAKTUBHOU 3JIEKTPOIHEPTUU 0,5 nmu 1,0
TouyHOCTBH X0O1a BCTPOCHHBIX YaCOB B HOPMaJIbHBIX

YCIJIOBUSIX BO BKJIFOUEHHOM U BBIKIFOYEHHOM COCTOSIHUH, [+0,5

Jydine, ¢/CyTKu

AxTHuBHAas (TI0JIHAST) MOIIIHOCTh, TOTPEOIIsieMas Ka)0i MapaieIbHON 1EeTbIo

HarpsbkeHus1, He 6osee, BT (BA)

Unom =3x(57,7-115)/(100-200)B 1,0 (1,5)
Uniom =3x(120-230)/(208-400)B 1,5 (2,5)
[TonHas MOITHOCTB, TOTpeOIIIeMas KaK10M 01

ITOCJICIOBATCILHOM 1IENBbI0, He Ooiee, B-A

Toxk moTpebieHus: OT pe3ePBHOIO UCTOYHMKA MTUTAHUS B JUANIa30HE HAMPSHKEHUN OT

100 o 265 B, MA:

OT UCTOYHHUKA MTOCTOSTHHOTO TOKa 30-15
OT UCTOYHHMKA IEPEMEHHOTO TOKa 45-28
MexnoBepouHbIil HTEpBaJ AnekTpocueTurka COT-

12
4TM, net
Macca cuetunka 3nexktposneprun COT-4TM, kr 1,6
I"abaputhHbie pazmepsl anekTpocueTunka COT-4TM, mm |330x170x80,2
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ITpuinoxenue I' 11 - DxoHOMUYECKas MIOTHOCTh TOKA

DKOHOMHYECKAS INIOTHOCTh TOKA, A/MM
P YHCIIE YaCOB UCIIOIh30BAHMUSI

[TpoBoHUKH MaKCHMyMa Harpy3KHd B TOJT
G 0 0] 1
1 2 3 4
HewnzonupoBaHHBIC TPOBO/IA U IITHHBEI:
MEIHbIE 2,5 2,1 1,8
AIIIOMHHHUEBBIE 1,3 1,1 1,0
KabGenmu ¢ OymaxkHoii u mpoBoga cC
PE3MHOBOM W MOJUBUHUIXJIOPUIHOM
M30JISIIUCH U )KUJIAMH:
MeIHBIMU 3,0 2,5 2,0
AJTIOMHUHUEBBIMHA 1,6 1,4 1,2
KabGenu ¢ pe3nHOBOI M IJIaCTMAcCOBOM
U30JISIIAEH C )KUJIAMM:
MEIHBIMHU 3,5 3,1 2,7
AJTIOMUHHUEBLIMU 1,9 1,7 1,6
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[Ipunoxkenue 112 - TexHudeckue XapakKTepUCTHKU  TpexXdazHbIX
JIBYXOOMOTOYHBIX TpaHchopmaTopoB 6 kB
UnoM o06moToK, KB
Tun Saom,kBA Uk, % APx, kBt | APx, kBt | Ix,%
BH HH
TM-25/6 25 6 0,4 4,5 0,6 0,13 3,2
TM-40/6 40 6 0,4 4,5 0,88 0,19 3
TM-63/6 63 6,3 0,4;0,23 4,7 1,4 0,36 4,5
TM-100/6 100 6 0,4 4,5 1,97 0,36 2,6
TM-160/6 160 6,3 0,4;0,23 45-47 | 2,65-3,10 | 0,46-054 | 2,4
TM-250/6 250 6 0,4;0,69 4,5 3,7 0,82 2,3
TM-320/6 320 6,3 0,4 9,5 6,07 1,6 6
TM-400/6 400 6 0,4;0,69 4,5 9,5 1,05 2,1
TM-400/6 400 6 0,4 5,5 5,5 1,08 4,5
TM-630/6 630 6 0,4;0,69 9,5 7,6 1,56 2
TM-1000/6 | 1000 6 0,4;0,69 5,5 12,2 2,45 1,4
TM3-1000/6/ 1000 6 0,4;0,69 9,5 11 2,45 1,4
TM-2500/6 | 2500 6 0,4;0,69 5,5 26 4,6 1
TM3-2500/6| 2500 6 0,4;0,69 5,3 24 4,6 1
TC3-160/6 160 6 0,4;0,23 9,5 2,7 0,7 4
TC3-250/6 250 6 0,4,0,23 5,9 3,8 1 3,5
TC3-400/6 400 6 0,4;0,23 9,5 5,4 1,3 1,5
TC3-630/6 630 6 0,4;0,69 5,9 7,3 2 1,5
TC3-1000/6| 1000 6 0,4;0,69 9,5 7,3 2 1,5
TC3-1600/6| 1600 6 0,4;0,69 5,9 16 4,2 1,5
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[Ipunoxkenue 113 - TexHudeckue  XapakKTepUCTHKU  TpeXda3HbIX
AByX0OMOTOUYHBIX TpaHchopmaTopoB 10 kB
Unom 06MoTOK, KB
Tun SHoM, KBA Uk,% APk, kBT | APX,kBT | IX,%
BH HH

TM-25/10 25 10 0,4 4,5 0,6 0,13 3,2

TM-40/10 40 10 0,4 4,5 1 0,19 3

TM-63/10 63 10 0,4 4,5 1,28 0,26 2,8
TM-100/10 100 10 0,4 4,5 1,97 0,36 2,6
TM-250/10 250 10 0,4;0,69 4,5 3,7 0,82 2,3
TM-320/10 320 10 0,4;0,23 5,5 6,2 0,91 0,7
TM-400/10 400 10 0,4;0,69 4,5 9,5 1,05 2,1

TM3-

400/10 400 10 0,4 5,5 9,5 1,08 4,5

TM-630/10 630 10 0,4;0,69 5,5 7,6 1,56 2

TM- _

1000/10 1000 10 0,4;0,63 5,5 12,2 2,45 1,4
TM3- .

1000/10 1000 10 0,4;0,69 5,5 11 2,45 1,4
TM-

2500/10 2500 10 0,4-6,3 5,5 26 4,6 1
TM3- .

2500/10 2500 10 0,4;0,69 5,3 24 4,6 1
TM-

6300/10 6300 10 0,4-6,3 6,6 46,5 9 0,8

THAHC-

16000/10 16000 10 6,3 10 85 18 0,6
TC3-160/10 160 10 0,4;0,23 5,5 2,7 0,7 4
TC3-250/10 250 10 0,4;0,23 5,5 3,8 1 3,5
TC3-400/10 400 10 0,4;0,23 5,5 5,4 1,3 1,5
TC3-630/10 630 10 0,4;0,69 5,5 7,3 2 1,5

TC3- _

1000/10 1000 10 0,4;0,69 5,5 7,3 2 1,5
TC3- :

1600/10 1600 10 0,4;0,69 5,5 16 4,2 1,5
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N.A. Mananke
DJIEKTPUYECKUE CTAHIIUU U MTOACTAHIIUN
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Per.Ne223. 3aka3 141367. Tupax 100 3k3.
[Moanucano x meyatu 30.12.23.
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