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TpaHcdopMaTOpbl TOKA




i:K TpaHchopMaTopbl TOKa

[pUHUMN AENCTBUS, KOHCTPYKLUS U OCHOBHbIE
XapaKTepPUCTUKN TPAHCPOPMATOPOB TOKA

BbiOOp, aCCOPTUMEHT, KOHCTPYKUUSA U
XapaKTepPUCTUKM TpaHcpopMaTopos Toka IEK®

Bbi6bOp 1 npuMeHeHue TpaHchopMaToOpoOB TOKA B
COOTBETCTBUM C HOPMATUBHbLIMU AOKYMEHTAMM



i:K YCTpOMUCTBO U 0603HAUYeHune
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TpaHchopmMaTOop TOKaA —  D3JJIeKTpUYECKOe YCTPOWCTBO,

npeaHa3HavYeHHoe Ana nepeaavym MHdopMaumm 0 BEIMUMHE TOKA

B CMJIOBOW LLenu BO BTOPUYHYIO (M3MEPUTESIbHYIO) LIEMb.



i
1=l Konctpykums TpancdopmaTopa Toka

Kopnyc LLnHa

ObmMoTKa KpbILLIKa

CepaeyHuk R




i:K PernamMmeHTUpytrowme AOKYMEHTHI

OCT 7746-2001

‘W TpaHchopmaTopsl ToKa.
O6LLMe TeEXHUUYECKME YCITOBUSI.

[OCT pacnpocTpaHaeTcs:
Ha TpaHCMOpMaTopbl TOKA C HOMUHAIbHbIM HaMpPs>XXeHUeM OT
0,66 no 750 kB

TT npegHasHayarTCA:
AN nepenaym curHana npnbopam naMepeHus m 3aliuThbl, a
TaK Xe yyera

TT ncnonb3yrTCs:

ONS 3alKUTbl, aBTOMATUKWN, CUTHANN3aLUKUKN, YIIPABNEHUS U
yueTa 3/1eKTPO3HEPTrnm



o Ha3HauyeHne u obnactb NpUMEeHeHus
K
TpaHcdpopmMmaTopoB Toka IEK®

nepesada CMrHana n3MepuTeslbHOn
MHPopMaunm npnubopam naMepeHnsa um

yuyeTa 3/1eKTPO3HEPIUM.

CXEMbl USMEPEHUA

CXEMbl YUETa

3/1EKTPO3HEPTUMU




K Knacc TOYHOCTMU

OCT 7746-2001

T TpaHchopMaTopbl TOKA.
Ob6Lmne TexHnYecKmne ycrioBus.

B cootBetctBuM Cc [OCT 7746-2001 cywecTBylOT
cneayrowme Kaaccbl TOYHOCTU TPAHCHPOPMATOPOB:

0,1; 0,2; 0,2S; 0,5; 0,55; 1; 3; 5; 10; 5P; 10P



Q.75
0.5

-0.5
-0.7%

ik

+f (+0)

KnacC TOYHOCTwWU

l1, % I7HOM

100

f (-0)

——— K/12CC TOYHOCTU - 0,5

— 12CC TOYHOCTU - 0,55

120



i:K KosdbduumeHT 6e30nacHOCTM

I

bHOM

KBHOM
IlHOM

Ic.om — MUHUManNbHOE 3HAa4YeHue MNepBUYHOro TOKa, Npwu
KOTOPOM TMOJIHAs MOrpewHoCTb COCTaB/sieT He MeHee
10% npuv HOMMHANIbHOW BTOPUYHOW HArpy3ke

I

O6nactb
HACbILEeHWNS




i:K Boibop TpaHcdhopMmaTopoB Toka IEK®

KOHCTPYKTUBHOE UCMOSIHEHUE

HoMMWHaNbHbLIN NMEepBUYHbIN TOK I1HOM

Knacc TOYHOCTMU

HOMMWHaNbHasa BTOPUYHAA Harpy3ka SZHOM



KOHCTPYKTUBHOE UCMNOJIHEHMUE

TR TpaHcdhopMaTop ONOpPHbIN B
cw ® !I
N NJ1acTMaccoBOM KOpPMyce

......................................................................................................................................................

N TpaHChOpMaTop LUMHHbBIN B
\
Bl naacTMaccoBOM Koprnyce

......................................................................................................................................................

TpaHCOpMaToOp pa3beMHbIN B
Nn1acTtMaccoBOM Kopnyce

TP



AccoptumeHnT TT IEK®

Knacc TouHocTtn liom
_— 0,5 150 + 5000 A
0,5s 100+ 2000 A
st 0.5 5+ 1000 A
0,5s 5+ 1000 A
o — Knacc ToyHocTtn biiions
e 0,5 400 + 2000 A
E | e TN
\\_‘ﬁ;.\ k\_"l}- = 0,5s 200+ 2000 A
Yemmme el
| * - 0.5
N rey - TOon 5+ 200 A
Ll R 0,5s
Knacc ToyHocTH byoia
TPN 0.5 250 - 5000 A




T [ 4 TexHnyeckmne xapakTepucTuKm

A wn T
HoMWHanbHoe HanpsaxeHue, U, 660B AC
HOMUHanbHbIN BTOPUYHBLIN TOK, L, 5A
HomMunHanbHas BTOpUYHas Harpyska, S, 5, 10, 15 BA 1,5 + 20 BA
Knacc To4HocTH 0,5; 0,5s 0,5

HoMuHanbHbIN KOS PULUMEHT
6e3onacHOCTM BTOPUYHOWM ODMOTKM Ans 5
namepenus, Kg, o



& KoHcTtpykumna TTW / TTU-A / TOIT / TLUIT
IEK Kopnyc TpaHcdopmaTopa

Kopnyc TpaHcdhopMaTopa:
BbIMNOJIHEH Hepa360pHbIM (CObpaH Ha 3akenkax)

onJIoMbupoBaH HaKIENKOM

N3roTOBJIEH U3 MNJ1IACTMACCbI HE I'IO,D,,D,ep)KMBaI'OLLI,eﬁ rOpeHnNE

oTBEpPCTUE 3aKJielNnkKum

HaKJIeMKa




o KOHCTpyKuusa TPl
I:K Pa3zbeMHbIN KOpnycC

Kopnyc TpaHcdhopmMaTopa:
Pa3beMHbIN Kopnyc.
MoHTax/aeMoHTax TT Ha WKUHbI U Kabenn 6e3 aeMoHTaxa

ownHOBKMN HKY mnnun kabenbHbIX coeagnHEeH UM
ornJioMbmnpoBaH HaK/IENKOM

N3roTOBJIEH N3 MJ1IACTMACCbl HE NoAAEPXNBAKOLWEIO ropeHne




i:K 3alMTHAsA KpbIWKa KJIEMMHbIX 3a)KUMOB

TTU/ TTU-A

=T

O6ecneuuBaer:

3n1eKTpobe30nacHOCTb

BO3MO>XXHOCTb I'U'IOM6VI|DOBKI/1

TLUM / TOMN

Cnoco6bl N1IOM6UpoOBKMU:
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T 4 MpoxoaHoe okHo TTU / TLUMM

a TTN-30

TTN-40

TLWM-30

.
it

m— p

| ———
2
21
»

TWIM-40

TTN-60 | TLUM-60

k)

TTUN-85 t

—>

-
=

k.»’ TLUM-85

il 100
,’* TWN-100

TTU-100 |
!’, max. pa3Mep LWNHbI

TTU-100

TTUN-125




2K CTpYKTypa YC/IOBHOrO 0603HauYeHus

o CoaepXuT MHGpOopMaL Mo 0 pa3Mepax NMpPoOXoaHOro OKHa

TPMN - XX X
‘ LH1, BbICOTa OKHA
B1, wupuHa okHa
B1
Bl, Mm H1l, MM
i TPM-23 20 30
_______ e TPM-58 50 80
.-
TPI1-88 80 80
TPI1-812 80 120

TPI1-816 80 160




MeaHasa nyxeHasa wuHa TTU-A / TOIT

MenHasa nyxeHasa wuHa TTU-A:

@ noagKknr4yYeHne MeagHblX u
dJIOMUHUEBDBIX MPOBOAHUNUKOB



1=l MonTax TpaHcdhopmaTopos TTU/TLLIM

1Ba cnocoba MoHTaxa TTWU:

Ha WWHY MPW NOMOLLMX CneunanbHON
N1acTUHbI /WU BUHTOB

HAd MOHTAXHYI MaAdHEJb
C UCNONIb30BaHMEM cneumasibHbIX CKOO

TTN-30/40/60
TWN-30/40/60

TTN-85/100/125
TWN-85/100




ik

MOHTa>X TpaHCC

1Ba cnocoba MoHTaxa TPI:

popMaTopos TPl

Ha WANHY MNMPpW NMoMoLLUn cneuunasibHOM NnacTUHbI M/MJ'IIA BUHTOB

Ha MOHTAXHYHK NMaHeEJIb C UCMNMOJIb30OBAHMEM CleunasZibHbIX CcKkob6

oY 4 I

TPI-23

TPMN-23 = TPMN-816



1=l Komnnext nocrasku TpaHcdhopmaTopos

TLUM / TON TTU/ TTU-A nacnopT
KOMMNIeKT CKOO MOHTa)a

N oliaes s
e 3dllMNTHAA KPblLKA

K =

KOMMNEKT ANA KPENNEeHUA Ha LWWUHY
(TTW / TLUmM)

UJ1n

KOMMJIEKT KpenjeHus npoBOAHNUKOB K
BCTpOeHHOW wuHe (TTU-A / TOIM)

nacnopT
KOMMNIeKT CKOO MOHTa)a
KOMMNEeKT Ans cbopkm Kopnyca

KOMIMNEKT AJ1a KPENJIEHNA HA WUNHY




MeTponorus

BHeCeHbl B [oOCyaapCTBEHHbIA  peecTp
CpencTB U3MEPEHNM

TTU/TTU-A TOM / TWN TPN

NOBEepKa B COOTBETCTBUMU C
rocyaapCTBEHHbIMWU CTaHAapTamMu

K/J1I€MMO roCyaapCTBEHHOW MOBEPKU B
nacnoprte u Ha 60KOBOW CTOpPOHE n3aenus



il  SxcnnyatauvoHHbie xapakTepucTukm

Me>XNoBEPOUHbI WMHTEpBarnt:

TTn/ TTN-A TOM / T

5 net 12 net

[[@paHTUMNHBIXA CPOK SKCMJlyaTauum:

TTn/ TTN-A TOIMN / T

5 ner

CpOK CNny>obil:

TTn/ TTN-A TOMN / TLUM

25 ner 40 net

TPTI1

8 ner

TPIT

TPTI1

25 ner



[TpuMepbl MPUMEHEHUS

BBOoAHO-pacnpeaenmTesnbHble LLinTel yyeTa u
ycTtponucTtea BPY pacnpeageneHunsa WYP



[TpuMmepbl NTPpUMEHeHn4

MOHTaXx TpaHChOopMaTopoB
Toka B [PLU



K

Pe3oMe

BHeceHbl B [ 0C. peecTp cpeacTtB naMepeHud
[Tpoaaka noBepeHHbIX TPAaHC(POPMATOPOB TOKA

Kopnyc n3 camMo3aTyXxarwlwemn naacrtMmacchl

3allMTHAA KpblWWKAa C BO3MOXHOCTbHO
NITOMONPOBKMU

[apaHTn4 5 neT

erI'IE)K A4 MOHTA>a B KOMIJIEKTE



12K

JDNeKTpouaMepuTenbHble
npnbopbl cepun 347




12K

PernaMeHTUpYyrOLWME AOKYMEHTHI

[OCT 30012.1-2002

[Mpnbopbl  aHanoroBble  MOKa3blBawLWME  SJIEKTPO-
n3MepuTesnbHble NMPSMOro AeNCTBUS U BCrOMOraTesibHble
4aCTU K HUM,

Yactb 1. OnpeneneHns n ocHoBHble TpeboBaHus, obuimne
AJ1s1 BCEX YacTeun

[OCT 8711-93

[Mpnbopbl  aHanoroBble  MNoOKa3blBawlWMe  31EKTPO-
N3MEpPUTENbHbIE NPSAMOro AENCTBUS U BCNOMOraTesibHblE
4aCTU K HUM.
Yactb 2. Ocobble TpeboBaHus K aMmMnepMmeTrpaMm u
BO/IbTMETPaM



12K

&
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PernaMeHTUpYyrOLWME AOKYMEHTHI

[OCT 22261-94

Cpencrea W3MEpPEeHUN INEKTPUYECKUX U MaArHUTHbIX
BeSInyMH. Obume TexHnyeckmne ycrioBus

OCT P 52319-2005

be3onacHOCTb  3/eKTpUYeckoro obopyaoBaHus AN

N3MepeHuns, ynpasneHns n nabopatopHOro NpUMeHeHus.
YacTtb 1. Obwme TpeboBaHus



i:K Ha3HaueHue

© 2kcnnyaTtauma B HKY pacnpepenntesibHbIX 3/IeKTPUYHECKUX
CeTem XWUNbIX, KOMMEpPYeCKMX ” NPOU3BOACTBEHHbIX
06bEeKTOB.

3mepeHne Ha BBOAE | N3mMepeHune Ha NIMHUSAX
naHenewn NPLL naHenen WO-70




il AccoptumenT: amnepmetpel 347

Jnana3oH MaMepeHunwu

/2X72 MM 96x96 MM

0A 3000 A



i=K ACCOPTUMEHT: BONIbTMETPblI 247

[lnana3oH MaMepeHunu

/2X72 MM 96X96 MM

0B 600 B



T 4 TexXHUYecKkne xapakTepucTuUKm

HOMMWHaNbHOE HanpaXeHue:

®

no 400 B AC
@ no 600 B AC
Crnocob BKJIOYEHMSA B Lenb:
@ <50A, @ no 600B HenocpeaCTBEHHOE
@ >100A TpaHCHOpMATOpPHOE
HOMWHaNbHbIK BTOPUYHBLIN TOK TT, I, 5A

Knacc TOYHOCTU

1,5



¥ ~1,5 L 1000/5 A

e o - 3PPEKTUBHbIN

AnanasoH U3MepeHun

MapKMUpoOBKa NNLEBOUN MaHeNu

TMnN npunbopa:
“‘A” — amnepmeTp, “V’ — BONbTMETP.

{: - 3/IeKTPOMarHuUTHas cucrema

“~” - paboTa C nepeMeHHbIM TOKOM
1,5 - knacc ToyHocTm npmnbopa
«L» - pabouyee nonoxeHue

1000 - BepxHUit Nnpenen n3MepeHuii

2000 - gponyctnmas
KpaTKOBpPEMEHHas neperpy3ka

/5A - 15,4 TPAHCPOPMATOpPa TOKa



KOHCTpPpYKUUS

3dlLlUTHAA KpPbllWKa 3a>XXUMOB

3/1eKTpob6e30nacHOCTb

ronorpauyeckas Haknemnka
(pa3pyLluaeTcs Nnpu BMeELIATENbCTBE)

3dlllNTa MeéXaHn3Ma NaMepeHmns



KOHCTpPpYKUUS

MeTanJIn4yeCKumn sKpaH

3awmaeT 3/1eKTPOMArHUTHYHO
CUCTEMY OT BHEWHUX MArHUTHbIX
noaeu

KOPPEKTOP MeXaHU4YeCKOro Hyns

KOpPMNyC 13 caMmo3aTyxarLlen
nJiacTMacchl



MeTponorus

BHEeCeHbl B [OCynapCTBEHHbIN peecTp
CpeacTB U3MepeHunmn

NnoBepkKa B COOTBETCTBUMN C
rocyJapCTBEeHHbIMU CTaHAapTaMu

K/IEMMO TrOCyAapCTBEHHOW TMOBEPKU B
nacnopte un Ha 6OKOBOM CTOPOHE
nsgenuns

MEeXMNOBEepOoYHbI MHTepBan 2 roga!




KoMNaeKT NMOCTaBKWU

nacnopT

KpennexHnd and MOHTAa>a

3dlLlMTHAA KpPbllWWKaA

V/{//// LLTlrE

SaWMTHBIA KOXYX

1

=

®ukcarop laifka
== ;'ﬂ‘ .//
g
=
e

| Al
M Dukcarop

\ laitka

BuHT kOXyxa

ey



KynaykoBble nepekntoyatenu KI1

[lepekntoyaTenm Kynadykosbie cepmun MKI
Toprosow Mmapku IEK® Moryt ncnosib3oBaTbCs
ONs rnepekyeHnin ¢ TpedbyeMonm nporpaMmmon
KOMMYTaLUN B UBMEPUTESIbHbLIX LlEensax.

0 A 1 ®daza A ®a3a C
— el (Paza B
cb:zg B —03— —02— : | _L:;: Wl 4
dazaC 9| MK | 8 <V> %f {1—-9 —110
N T '

BknoueHne amnepmMeTpa ans
NU3MEPEHUNA TOKOB B
Tpexda3HoN ceTu

BktoueHmne BONbTMETPA AN
n3MepeHus MasHbIX HanpsXeHui



i:K Pe3Me

BHeceHbl B [ 0C. peecTp cpeacTtB naMepeHud
[Tpogaka NoOBEPEHHbIX U3MEPUTENbHbLIX NPNOOPOB
Kopnyc 13 camo3aTtyxatLlen niaactMacchl
3alnNTHAA KpbllWKa BbIBOAOB B KOMIMJ/1EKTE

MeXNoBEepOUHbIM MHTEPBAn 2 roaa

erne>|< A4 MOHTA>Xa B KOMIMJIEKTE

[@apaHTus 1 roa




12K

Boibop n npnMmeHeHue
cCpeAcTB U3MepeHUus

NMPABUNA i e
YCTPOUCTBA s v s
3NEKTPOYCTAHOBOK

.)\'i”il‘ Ay U —

Bee gefcTeyowme paigens
WECTOro M CoALMOro Nagawni
C HIMOHENHTMN W AONOAHONNEMN

2007




L
IEK PernamMmeHTupytowmne AOKYMEHTHI

[MP 50.2.006-94
MOPAAOK MPOBEAEHMSA MOBEPKW CPEACTB
NU3MEPEHUN.

POCCTAHAAPT

nl.7. ..

Echn cpeactBo  M3MEpeHur no  pel3ynbTaTaM  MoBEepKuU
NPU3HAHO MNPUroAHbIM K TMPUMEHEHUID, TO Ha HEero wunu
TEXHUYECKYID [JOKYMEHTAUUK HAHOCUTCS MNOBEPUTESIbHOE
KNemmo nnu Bbiaaetcs «CBUAETENbCTBO O NOBEPKE>...



PernaMeHTUpyrOLWMne AOKYMEHTHI

[P 50.2.006-94

NOPAAOK MNMPOBEAEHUA NMOBEPKWU CPEACTB
N3MEPEHWN.

POCCTAHAAPT

[loBepuTesbHble KNenMMa HAHOCAT Ha CcpeacTtBa U3MepeHumn
BO BCEX C/ly4asx, Koraa KOHCTPYKUMA CpeacTB U3MEpPEHUN He
npensaTcTByeT 3TOMYy W YyCA0OBUA  UX  3BKCyaTauuu
obecne4ymBaoT COXPAHHOCTb MOBEPUTESIbHbBIX K/IEUM B Te4YeHune
BCEro MexmnoBepo4yHOro MHTepeasna.

Ecnu 0cobeHHOoCTH KOHCTPYKL UM (nnum yCnoBus
3KCnayaTaumm) cCpencrts W3MEpeHun AenatT HEBO3MOXHbIM
HAaHECEHME Ha HUX MOBEPUTENbHbIX KIENM, TO NOBEPUTEIbHbIE

K/ieMMa HAHOCAT Ha nacnopt win @opMynap Cpeacrs
N3MEepeHUM.



L
IEK PernamMmeHTupytowmne AOKYMEHTHI

[MP 50.2.006-94
MOPAAOK MPOBEAEHMSA MOBEPKW CPEACTB
NU3MEPEHUN.

POCCTAHAAPT

n.2.2. NepBn4YHON NOBEpPKe noasiexar CpeacTBa M3MEpPeHUn
YTBEPXAEHHbLIX TWUMOB MNPU BbINyCKE W3 MNpPOU3BOACTBA M
PEMOHTA, Npu BBO3E N0 MMMOPTY.

n.2.3. [lepBM4YHOM nNOBepKe MOANIEXUT, KaK npaBuio,
KaXXblN 3K3eMMnsap CpeacTs U3MEPEHUMN.

[lonyckaeTcsa BblI6OpoOYHasa noBepka.



L
IEK PernamMmeHTupytowmne AOKYMEHTHI

[MP 50.2.006-94
MOPAAOK MPOBEAEHMSA MOBEPKW CPEACTB
NU3MEPEHUN.

POCCTAHAAPT

n.2.5. T[lepuoanyeckon MoBepke noanexar CpeacTBa
N3MEPEHUN, HAXOAALLMECH B 3KCMIyaTaunUmM NN HA XPAaHEHUMN,
yepes onpeneseHHble MeXNOBEPOUHbIE MHTEPBASIbI.

n.2.9. TllepBbln MEXMNOBEPOYHbIA WHTEpPBA/l YCTaHaB/IN-
BAETCA Npu YTBEPXAEHUU TuNa.



o K Bbi6bop TpaHCOpMaTOpOB TOKa A4
1= CUETUYMKOB 3/IEKTPOIHEPTI UM

MO HAMNPSXKEHUIO Upis = Upom
110 NEPBUYHOMY TOKY Ipas <= I1nom
No BTOPUYHOMY TOKY 1 A vuiu 5A

NO K/accy TOYHOCTMU
No KO duMUMEeHTY TpaHChopMauun
No BTOPUYHOW HaArpyske

no KoadppunumeHTy 6e30nacHOCTH



KnacC TOYHOCTMU

i [MYD 6-0e napgaHue

[JIABA 1.6
N3MEPEHNA SJIEKTPNHECKNX BEJINHNH. OBLLNE

TPEBOBAHUNA

AJIEKTROYCTAHOBOK

n.1.6.2. Cpeacresa W3MEpPEeHUN 3NEeKTPUYeCKnXx BeSINYNH
NOJIXXHbI YAOBNETBOPATL C/IeAyOLWMM OCHOBHbLIM TpeboBaHUAM:

K/acC TOYHOCTU Knacc TOYHOCTU UBMEPUTENBLHOIO
npubopa TpaHcdopMaTopa
1,0 0,5
1,5 0,5 (ponyckaetcs 1,0)

2,5 1,0 (monyckaetcsa 3,0)



KnacC TOYHOCTwWU

s e YD 6-0e nsgaHme

[TIABA 1.5
YUET 2JIEKTPOSHEPI U

SNIEKTROYETAHOBOK

n.1.5.16. Knacc TOYHOCTM TpaHCHOPMATOPOB TOKA M
HanNps>XXeHus AS8 NpUCoOeAMHEHUSA pacCYeTHbIX CYETYMKOB
3/IEKTPO3HEpPrmmn Ao/1XeH bbiTb He bosiee 0,5.



KoaddUUMeHT TpaHcopMaunm

i YD 6-0e nsgaHmne

[TIABA 1.5 YHET 3JIEKTPOSHEPINA
YUET C NMPUMEHEHUEM WU3MEPUTEJIbHbIX
TPAHCOOPMATOPOB

AJIEKTROYCTAHOBOK

n.1.5.17. JlonyckaeTca npMMeHeHne TpaHCHOpMaToOpOB TOKa
C 3aBbllUEHHbIM KO3 EdUUMEHTOM TpaHchopMauum (no
YCNI0OBUAM 3N1EKTPOANHAMUYECKON U TEPMUYECKON CTOUKOCTU
MNN  3aWnTbl WWH), eCan TMNpu MaKCUMaJZIbHOW Harpyske
npncoeanHeHuns TOK BO BTOPUYHOM obMoTKE
TpaHcdhopmaTopa Toka byaer coctaBnsAtb He MeHee 40 %
HOMWHA/IbHOrO TOKa CYeTYMKa, a NP MMHUMaNbHOW paboyen
Harpy3ke - He MeHee 5 %.



i:K Koad

O6bIYHO !

DC

OULIMEHT TPAHCCA

hopMaLnm

IZ MaKC = 01412 HOM ( ZA)

IZ MUH = 0,05 12 HOM (0,25A)



T 4 KoadduumeHT TpaHchopmaumnn

CIIPABOMHMK KoapdpunumeHt TpaHchopMauuu
T10 IIPOEKTUPOBAHIIO 3daBblLUeH eClin npu 25%-Hon
OJIEKTPUYECKUX (] 1)

CETER PACYETHOWN MPUCOEAUHAEMON Harpyske
ﬁwﬁjﬁm TOK BO BTOpUYHOWM 06MOTKe MeHee 10
! — | | % HOMMHanbHOro Toka cueTuKa

*w%
0'25 12 MaKC < O» 1 IZ HOM

IZ MaKC < 014‘12 HOM



i:K Knacc TOYHOCTMU

[OCT 7746-2001

T TpaHchopMaTopbl TOKA.
Obwne TeXHnYecKne ycnoBusl.

[lnana3oH TOKOB, B KOTOPOM

Kniacc TO4YHOCTH o
obecrneymBaeTca Knacc TOYHOCTU, Yo I oy

0,5 5-120
0,55 1-120
,.E-T+f
y
\\

? 3aUeM ?

= 0,55 =

[1’ % [1HOM

= S
o n = (-]
t
= =
| ——
o




KJacCcC TOYHOCTWU

[Mpumep
HoMmuHanbHbIM TOK TT 100 A;
10 yacoB B cyTkM — 5 % Harpysku;
MorpewHoctn TT (f) :
gneec 0,5 - 1,5 %:;
gneec 0,55 - 0,75'%

Owmnbka namepeHus

WA:U'I't'f

Wpos =220-5-10-0,015 = 0,165 kBT4/cyTKH
Waoss =220-5-10-0,0075 = 0,0825 kBT"4/cyTKH



i:K KoadduumnmeHT TpaHchopmaumm

Buibop TT peKOMEeHAYT npoBoanTb no tabn.:

HoMmnHanbHas TpaHchopmaTop TOKa

MOLWHOCTb CHNJ1IOBOTIO

HoMMHANbHbIN

TpaHchopmaTopa, KBA TOK, A w&(:g ,T B,-,el;l,aex:emnm
5 7.5 10/5 15/5
10 14,4 20/5 30/5
20 28,9 30/5 50/5
o5 36 50/5 75/5
30 43,3 50/5 75/5

35 50,5 75/5 100/5



BTopuyHas Harpyska S,




i:K BTopnyHasa Harpy3ka

ConpoTuBneHne NpoBOAHUKOB Rnp

P - yaenobHoe conpoTtusneHune, OM MM?/M:
Meab - 0,0175

ANIOMUHUN - 0,0283



i:K BTopuyHasa Harpy3ka

PacyeTHasa AiMHa NpoBOAHUKOB lnp

A\ AN/
AN/
Ly = [ Ly, = 21
BKJTOHEHUNE oTAEJIbHbIE

3Be340U BKJ/1HOUYEHUSA



i:K BTopnuyHasa Harpys3ka

CeyeHune NpPoBOAHUKOB Snp

s [MYD 6-0e nspgaHume

AJIEKTRPOYCTAHOBOK

[JTABA 1.3 BblIbOP INMPOBOAHWNKOB 1O HAI'PEBY,
SKOHOMUYECKOW MJIOTHOCTU TOKA

N 10O YCJ1IOBUAM KOPOHHBI.

n. 1.3.11 (gonycTtumble AnnTeNbHbIE TOKU A1 NMPOBOAOB)

[MTABA 3.4 BTOPUYHbIE LEMNA
n. 3.4.4 (ycnoBmss MEXAaHNYECKOMN NPOYHOCTU NMPOBO/IOB)

CeyeHne xwun npoBoAaoB OT TI A0 CYETYMKOB
NO/TXHbl ObITb HE MEHee:

MeaHbIX - 2,5 MMZ;
aNtOMUHNEBbLIX — 4 MM?2



T 4 BTopuyHasa Harpyska

[Tpumep:

Meab; Sy, =2,5 Mm% L, =2 m, ;

Ly
Ryp = p— =14 MOMm;

np

MOLHOCTb NOTEepb B MPOBOAHUKAX:

Sw =1° Ry, =0,35BA



T 4 BTopu4yHasa Harpyska

ConpoTUBEHNE KOHTAKTHbIX COEANHEHU

RK- nepexoaHoe CONpPOTUBIEHNE B KOHTAKTaX i oL

[TpyHMMaoT paBHbiM 50 MOM
MOLWHOCTb NOTEPb B KOHTAKTHOM coeanHeHuun S, 1,25 BA

[ToNIHas MOLWHOCTb LIEMKM TOKA CHETYMKA ch

KaTanoXHble AaHHble
Tunosble 3HadyeHus 0,1; 0,3; 0,5 BA




BTopnyHaa Harpy3ka

[MYD 6-0e nspgaHume
[NIABA 1.5 YYET SJIEKTPOSHEPI MU

n.1.5.19. Harpy3ka BTOpPUYHbIX OOMOTOK M3MEpPUTESbHbIX

TpaHC(POpMaToOpOB, K KOTOPbIM NPUCOENNHAOTCS
CUETUYMKWM, HEe [AO0J/IKHA npeBblaTb  HOMWUHAaNIbHbIX
3HAYEHUMN...

&> roct 7746-2001

... Ona  TpaHCHOpMaToOpoB C HOMUHANbHbIMA BTOPUYHbLIMU
Harpy3kamMm 5 n 10 BA HMXHUN npenen BTOPUUYHbLIX Harpy3ok -
3,75 BA

Knacc TO4YHOCTH [Mpepnen Harpy3sku, %

0,5
0,5s

25 -100



BTopnyHaa Harpy3ka

SZ(])aKTz SK T Snp+ ch+ S,aor




BTopnyHaa Harpy3ka
[lorpy3o4Hbie pe3ncCTopsbl

MN 3022-2006 T'CH
HopManu3sauus Harpy3ku BTOPUYUHBIX LIEMEN
N3MEPUTESIbHbIX TPAHC(POPMATOPOB TOKA.

_=E

POCCTAHZAPT

...ONTUMalbHble 3HAYEHUSA METPOJIONMYECKNUX XapaKTEPUCTUK
TpaHCPOPMATOPOB TOKA HAXOAATCA B aAmana3oHe oT 40 %
no 60 % oT HOMMHANIBHOrO 3HAa4YeHNA BTOPUYHOMN HArpy3Ky,
TO BbIMOJIHAEM HOpManM3auutd BTOPUYHOW  HArpy3Ku

TpaHcdopMaTopa Toka A0 ypoBHA 50 %.

S,uorp = 0,582 yom — SZ(l)aKT



i:K BTopnuyHasa Harpyska

TnnyHasa 3aBUCUMOCTb KO3 PuruUmeHTa 6e30nacHOCTH
NnpnbopoB OT BTOPUYHOW Harpysku TT

25
= whdololdalld do bl

R —
901 =038

0 5 10 15 20 25 30 35 40 45 50 55

S, BA

PekoMeHAayeM !

S,aorp =(0,5...1) - S3 yom — SZ(I)aKT



i:K [1orpy304Hble pe3ncTopbl

[Mpnmep:
Sqp =0,35BA; S, =1,25BA; S., = 0,01 BA
S pair = 0,35+ 1,25+ 0,01 = 1,61 BA

a) SZ om = 2 BA;

S.o=3,75—-1,61=2,14 = 2,5BA

zorp

6) Sz HOM = 10 BA

Siorp=5,00 —1,61=3,39 ~ 3BA



i:K [1orpy304Hble pe3ncTopbl

[loche npoBedgeHMA HoOpManusauum  Harpyskm TT
n3mepaT dakTUYeckoe 3HayeHue Harpysku (conpoTtmsneHus)
BTOPMYHOMN LENWU




CxeMbl BkwYeHua TT

BT NY3 6-0e n3nanve
[JIABA 1.5 YHET 2JIEKTPOSHEPI U

YYET C MPUMEHEHVEM W3MEPUTEJIbHbIX

TPAHCOOPMATOPOB

n.1.5.18. TllpucoeanHeHne TOKOBbIX OOMOTOK CHETUYMKOB K

BTOPUYHbLIM O06MOTKaM TpaHCHOpPMATOpPOB TOKa cCreayeTr
NpoBOAUTb, KaK MNpaBwui0, OTAENbHO OT uenen 3awWuTbl W

COBMECTHO C 3/1IEKTPOM3MEPUTENBbHbLIMU NMpnbopamu...

TpeboBaHusa PocTtexHaa3opa

He cnegyert BK/IKO4YaTb Kakume-imbo mamepwuTesibHble Npubopobl
BO BTOPUYHYIO Lenb TpaHCoOpMaToOpoOB TOKa BMecCcTe CO

CHETHUKAMU BJIEKTPO3IHEPTINUA



CxeMbl BkwYeHua TT

i YD 6-0e nsgaHmne

[TIABA 1.5 YHET 3JIEKTPOSHEPINA
YUET C NMPUMEHEHUEM WU3MEPUTEJIbHbIX
TPAHCOOPMATOPOB

AJIEKTROYCTAHOBOK

1.5.23. Llenun y4yeTa cneayeT BbIBOAUTb Ha CaMOCTOSATENIbHbIE COOPKU
3a)XXUMOB UM CeKLUMM B 0OLLEM paay 3aXXUMOB.

Kopobka ucnbiTatesnibHasa nepexoaHana obecrneymBaer:

3aKopaynmBaHue BTOPUYHbIX uenen TT,
OTK/IHOYEHME TOKOBbLIX LEner U uener HanpsXeHus CYeT4yuka npu

NX 3aMEeHe U NMPOBEPKE;
BKJIIOYEHME 06pa3uoBoOro cyetymka 6e3 oTcoeanHEHUS NPOBOLOB U

Kabenen.



CxeMbl BkwYeHua TT

i YD 6-0e nsgaHmne
MABA 3.4 BTOPUYHbIE LLEMWU

AJIEKTROYCTAHOBOK

3.4.23. 3a3eMneHune BO BTOPUYHbIX Lensax
TpaHC(POpPMATOPOB TOKA cCleayeT npeaycMaTpuBaTb B
OAHOM TO4YKe Ha 6nuxanwen oT TpaHCPHPOpPMaATOpOB
TOKa cbopke 3a>XXMMOB Nnu Ha 3aXXnMax
TpaHCPOPMATOPOB TOKaA

L1
L2
L3

E—— EEE I NN = .
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CxeMbl BkwYeHua TT




T 4 MHdbopmMauuns

TOoproBbl KaTanor
[TacnopT Ha n3agenue

[@a3eTa «BecTHUK UDK»>»

www.iek.ru

CantT KoOMMNMaHwuwu

CncteMa ANCTAHUMOHHOINo obyyeHus
cAao ® www.iek-edu.com




i:K Cnacubo 3a BHMMaHuel

y @

| pynna koMmnaxuum IEK

Ten. +7 (495) 542-22-22 /23
dakc. +7 (495) 542-22-20

OTtoen npoekTHOU nopaepkku (006.3263, 3334)
TexHunyeckaa noggepxka +7 (493) 542-22-27

www.iek.ru www.iek-edu.com
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