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Beenenne.

1. Tunopasx HMHCTPYKIMA 1O  OKCIUTyaTamdM  HM3MEPHTEIBHBIX
TpaHchopMaTopoB Toka M HanpsxkeHus 110 kB u Benue (MHcTpykumsa)
PACTpOCTPaHAETCs Ha ONMOPHBIE H3MEPHUTENbHBIE TPAaHCHOPMATOPHI TOKA H
Hanpshkerus 110 - 750 xB HapyxHo# ycTaHoBKM (Kareropus pasmemeHus I),
NpUMEHAEMBIX Ha DIIEKTpO3HepretHdeckux obbekrax. [lanHas HHcrpykuus
npenHasHayeHa  JUI4  TPMMEHEHHMA  JHEPTCTHYCCKHUMH  NIPEANPHATHAMM
9KCIUTYaTHPYIOIIUMH JaHHBIH BHA 00OpYAOBAaHUA H MOXET CIY)KUTb OCHOBOH
ZU1s pa3pabOTKH MECTHBIX HHCTPYKLHH.

2. MsmepurenbHple TpaHCHOPMATOPEHL TOKA M  HanpsHKEHHs Ha
HOMHHanbHBIE Hanpsxenuda cern 110 — 750 kB ucnonp3yoTcs B ceTaX IpH
TIIyXOM 3a3¢MJICHHMH HeHTPalIH ¢ LENbIo MpeoOpa3oBaHUS NEPBUYHBIX TOKOB H
HanpsOKeHHH B MPONOPUHOHANBHBIE BTODHYHBIE TOKH H HAIPSDKEHHMSI.

3. O6acTh IpUMEHEHNA TPAHCHOPMATOPOB TOKA B 3aBUCHMOCTH OT KJIacca
TOYHOCTH:

0,2; 0,25; 0,5; 0,5S — A KOMMEPYECKOro y4eTa IeKTPOIHEPIUH;

- 0,5 0,5S; 1,0, 3,0 — A W3MEpEHHA M TEXHHYECKOIro YYeTa
3HCI(Tp03HCp1‘HPl 5

- 5P u 10P — qns peneitHo¥ 3amyThl 4 aBTOMATHKH.

4. ObsacTe npHMeHEHHs TPaHCHOPMATOPOB HADPSUKEHHS B 3aBHCHMOCTH
OT KJIacCa TOYHOCTH!

- 0,2; 0,5 — 11 KOMMEPYECKOTO y4eTa 3JIEKTPOIHEPTHH;

0,5; 1,0; 3,0 — 11 TEXHHYECKOTO y4eTd U H3MEPEHHIA;

- 3p; 6p — JuIA pesieHON 3allUThI, aBTOMaTHKH.



1. Knaccuduxauust u3mMepuTeabHbIX TPaHCGHOPMATOPOB.
1.1. Knaccuduxanua rpancdopMaTopoB TOKa.

Tpaucdopmaropsl TOKa HOAPA3ACIAOT 1O CACAYIOIIHM OCHOBHBIM
NpHU3HaKaM:

1.1.1. Mo xnuMaTHYeckoMy HcrionHeHuo (Y1 unu YXII1).

1.1.2. Tlo Buay BHyYTpeHHeH HM30aALUH (MacisHas, d/era3opas, TBepjaas 4
T.IL).

1.1.3. o Buny BHewHe# usonatuH (Gapdoposas, nonumepHas U T.11.).

1.1.4, Tlo wumcny crymeHeid TpaHCopmauud (OBHOCTYNEHYATHIE,
JIBYXCTYIICHYATHIE).

1.1.5. To yucny BTOpHYHBIX 06MOTOK (aBE, TPH H T.IL.).

1.1.6. Tlo kraccy TOYHOCTH BTOPHHHBIX OOMOTOK.

1.1.7. o yncay ko3 PULHEHTOB TPaHCHOPMALIHH.

1.1.8. Tlo 0COBEHHOCTAM KOHCTPYKTHBHOIO HCIONHEHMA (PHIMOBHIHEIE,
3BeHbEBbIE, Y-00pa3Hble U 6aKOBHIE).

1.1.9. Tlo crnocoby 3amuThl BHYTpPEHHEH H30MALHM OT YBNAaKHEHHA
(repMeTHYHEIE, HETEPMETHYHbIE H T.II.)

1.2. Knaccudukanns tpanchopmMaTOpOB HANPSKEHHS.

OpnodasHele 3a3eMisieMble TpaHCHOPMATOPbI HANPSDKCHHA MONPA3AEAsioT
10 CIIeYIOmHAM OCHOBHBIM TPH3HAKAM:

1.2.1. o xnumaTuaeckomy ucnonuenuto (Y1 unu YXJI1).

1.2.2. Tlo npuHUMMY AeHcTBUA (3IEKTPOMarHHTHBIE, EMKOCTHBIE).

1.2.3. To Buny BHyTpeHHeH U30LMHK (MACAsHAs, Ta30Bas, TBEPAAs Y T.IL).

1.2.4. [To Buny BHewune# w3oniuuu (bapdoposas, NonMMepHas M T.0.).

1.2.5. Tlo wuymcny cryneHedt Tpancdopmaumu (OQHO- [ABYX- HIH
MHOTOCTyHEHYAThIE).

1.2.6. To xnaccy TOYHOCTH BTOPHYHBIX OOMOTOK.

1.2.7. T1o 0c06€HHOCTAM KOHCTPYKTHRHOTO UCIOHEHUS (B METAITHYECKUX
Ui haphopoBBIX KOPIYCax).

1.2.8. Ilo cnocoby 3amuTel BHYTPEHHEH H3OMALMH OT YBIAXKHEHHS
(repMeTHHHble, HErePMETHIHBIE U T.11.)

2. OcHOBHbIE NapaMeTPbl H3MEPUTEJIbHbIX TPaHchopMaTopos.

2.1. K ocHoBHBIM mapameTpam TpaHCHOPMAaTOPOB TOKA B COOTBETCTBHH C
T'OCT 7746-2001 otHocsaTcs:

2.1.1. HoMuHaibHOE HanpsDKEHUE.

2.1.2. HOMWHAIbHBIH MEPBUYHBIA TOK.

2.1.3. Haubonpuuit pabounii nepBHYHbBIN TOK.

2.1.4. HomunansHbiil BropruHbli Tok (1 min 5 A).

2.1.5. HomuHansHel#i koadduuuenT TpaHchopMauny KaXAOK BTOPHYHOM
obMoTKH.

2.1.6. Knacc To4HOCTH.



2.1.7. HoMuHanbHas TOpeNenbHas KPAaTHOCTh BTOPHYHOM  OOMOTKH,
npeIHA3HaYeHHON NS 3alIUTHL.

2.1.8. HomuHanbHBIH K03(pdHIMEHT Ge30MacHOCTH NpUGOPOB BTOPHYHOMN
06MOTKY, NpeHa3HAUEHHON A1 M3MEPEHHS. .

2.1.9. HomuuHaneHas BTOpHYHAs Harpyska ¢ k03¢ GHUHEHTOM MOILHOCTH
cos@, = 1 umm cos@, = 0,8.

2.1.10. HomMHHanpHag 9acTOTa HANPAKEHHUA CETH.

2.1.11. HauGonvinee paboyee HanpsoKEHHe.

22. K OCHOBHEIM IlapameTpaM TPaHC(OPMATOPOB HANPAKCHHA B
coorBerctBud ¢ 'OCT 1983-2001 orHoCsTCA:

2.2.1. HoMuHabHOE HalpsDKEHHE IEPBUYHON 0OMOTKH.

2.2.2. HoMuHAIbHOE HANPSHKEHHE KaX/I0H BTOPHUHOH 0OMOTKH.

2.2.3. HomuHanbHast MOIWIHOCTh KaXHIOH BTOPHYHOH OOMOTKH B
3aBHCHMOCTH OT KJIacCa TOYHOCTH.

2.2.4. llpenenbHas MOIHOCTS.

2.2.5. HoMuHaNBHAs YacTOTa HANPSKEHUA CeTH.

2.2.6. Kiacc toyHoCTH

3. MeTposiornueckue XapaKTepHCTHKH.

3.1. MeTtponorudeckue XapakTEpHUCTHKH YCTAHABIHMBAIOTCS Iyl paboumx
YCIOBHI IPUMEHCHHUA:

- yactoTel 50 + 0,5 'y;

- TeMIepaTypsl  OKPYXaloIero BO3Jlyxa B  3aBHCHMOCTH  OT
KIMMaTH4ECKOTO HCTIOJTHEHHS;

- BBICOTBI YCTAHOBKH Ha/l YPOBHEM MOpA.

3.2. V tpaHCdOpMaTOpPOB TOKa Mpenenbl JOMYCKaeMbIX MOTpPEeINHOCTEH
KaXXA0# BTOPUYHOH OOMOTKY B YCTAHOBHBIIEMCS PEXHUME, KDOME TOr0, 3aBUCAT
OT BEJIMYMHBI IEPBHYHOTO TOKA M BTOpMYNOH Harpysku (Tabnuuel 1 1 2).

Tab6nuna 1. Npeneast fonyckaeMbix norpemsocteii oomoroxk TT
[Tt H3MEPEHHH H yueTa 3/1eKTPOIHEPIrHH.
Hauano mabnuyst 1

Mepsaansi ToK Ilpenen nonyckaemoi BenngmHa aKTHBHO- |
. i TIOTPELIHOCTH eaKTHBHOM
Koace % or . - H;)rpysxn, % or
TOYHOCTH| HOMHHAJILHOTO | TOKOBOI, .
N % YTJIOBOH HOMHHAJILHOTO
3HAYeHHs
0,2 5 +0,75 | £30' { +0,9 cpaxn 25-100
20 +0,35 | £15' | £0,45 cpax
100-120 +0,2 +10' | +0,3 cpan
0,28 1 +0,75 | £30' | 0,9 cpan 25-100
5 +0,35 | £15' | £0,45 cpan
20 +0,2 +10' | +0,3 cpan
100 +0,2 | £10' [ +0,3 cpan
120 +0,2 | £10' | +0,3 cpag
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oxonuarue mabnuyp 1

TepBHasB TOK, Ilpegen nomyckaemoii Benuguna aKTHBHO-
Kace % or HOTPELIHOCTH peaKTHBHOM
TOYHOCTH| HOMHMHANIBHOTO | TOKOBOH, N HarpysKi, % ot
AHAYCHHS % YTIIOBOH HOMHHAIBHOTO
3HAYeHHs
0,5 5 +1,5 | £90' | 2,7 cpax 25-100
20 0,75 | £45' | £1,35 cpan
100-120 +0,5 | £30' | 20,9 cpan
0,58 1 +1,5 | £90' | 42,7 cpan 25-100
5 +0,75 | +45' | £1,35 cpan
20 +0,5 +30' | +0,9 cpan
100 0,5 | £30' | £0,9 cpan
120 +0,5 | +£30' | +0,9 cpan
1 5 +3,0 [+£180' *5,4 cpan 25-100
20 +1,5 +90' | 2,7 cpan
100-120 £1,0 | +60' | 1,8 cpan
3 50-120 +3,0 He nopmupyror 50-100

TorpemHOCTH He NO/DKHBI BHIXOAUTD 32 NPEACIIbl HPSIMBIX, COCTHHIIOMMX
TOYKH (DUKCHPOBAHHBIX 3HAY€HHH IOTPEMIHOCTEH IpH (PHKCHPOBAHHBIX
3Ha4YeHHUAX TOKa, COrjlacHO Tabnuue 1.

IMpumewanne: Ilpu maneix  warpyskax (mo 10 BA) crnemyer
pykoBoacTBoBaThkcs ykasanusimu [OCT 7746-2001.

Tabanua 2. lIpeaeast fonyckaemMsix norpeiunocreii oomorok TT
IS pejIeHHOM 3alMThl M ABTOMATHKH.

Ipenen fonyckaeMoH NOrpellHOCTH
[PH TOKE Bennuuna
Knace [pH HOMHHATLHOM HOMUHAIbHOM AKTUBHO-
MEPBUYHOM TOKE npeAenbHOR PEaKTHBHOMH
TOYHOCTH o
KpaTHOCTH Harpys3ku, % ot
TOKOROH TIOBOH . HOMHMHAJIbHOH
Y ? T nonuoit, %
(]
5P +] +60' [+1,8 cpan 5 100
10P +3 | He nopmupyioTcs 10 100

33. YV  TpaHchopMaTOpoB  HANpSKEHH  Opeesibl  NOMYCKAEMBIX
MOrPEIHOCTER KaKA0H BTOPHYHOH OOMOTKH B YCTAHOBHMBIUEMCS pPEXKHME,
3aBHCAT OT BEJNHYMHBI MEPBUYHOIO HANpPSKCHHS H BTOPHYHOH HArpysku
(rabauub! 3 u 4).



Tabaunna 3. Hpeaenn! AonyckaempIx norpeurnocrei obmorok TH nas
H3MepeHHH H y4eTa 2IeKTPOIHEPTHH [IPH HOMHHAJIBHOM HANIPSXKeHHH,

[leparutioe [penen nomyckaemoit Benuunna
TIOrPEIHOCTH aKTHBHO-
Kn HaNpsHKeHHe, .
acc o.6. OT peaKTHBHO#H
i [
TOUHOCTH | EHOTO HaIIpﬂo)KCHHX, yrao8ofi Harpy3k, % or
o HOMHHAaJIbHOTO
3HAUeHUS
3HAYCHHA
0,2 +0,2 +10' |£0,3 cpan
0,5 +0,5 +20' |40,6 cpan
2 - . 2 25-100
1,0 0.8-1.2 +1,0 +40' |+1,2 cpan
3,0 +3.0 He HopMupyIOT

Tagmuua 4. Ipeneisl noyckaeMbIX norpemnocreit ooMorok TH
AJ5 peieiiHOH 3aIUHTbI H AaBTOMATHKH.

[Ipenen momyckaemMoi Benvunna
IlepBuunoe penes nomy
HOFPCI.HHOCTPI AKTHBHO-
HanpsDKCHHeE, .
Kiacc 0.0 OT peakTHBHO#
TO4HOCTH HanpmKeHWs, . Harpysku, % ot
HOMMHAJIEHOTO o YTIOBO#H
% HOMHMHAJILHOTO
3HAYEHHUA
3HAUEHHS
3p +3,0 +120" (£3,5 cpa
02+1,2 ’ e 25+100
6P +6,0 +240' |+7,0 cpan

Ilpenens! nonycTHMOM MOIPEIIHOCTH HE AOMKHBI BBIXOAUTL 32 MPEAENbI
IpAMOYTOJIbHHKA, 06pa30BaHHOIO OTpE3KaMH NPAMBIX, COECAHHAIOUIUX TOYKH
(pUKCHPOBAHHBIX MPEACIbHBIX MOTPEIIHOCTEH NMpH KpaHHUX (HUKCHPOBaHHBIX
Harpys3kax, cornacHo Tabmuu 3 M 4 BO BCEM [Hala3OHE H3MEHEHMA
HAIpPsHKEHAS.

3.4. Ilpoeepky merponorudeckux xapakrepuctik TH u TT npoBoauts B
coorBeTcTBuH C {1, 2].

4. O603HaYCHHE BLIBOJI0OB 00MOTOK.

4.1. Obo3nayeHne BHIBOOB 00MOTOK TpaHC(HOPMATOPOR TOKA.

BriBogipi nepsudHo# 06MoTKH 0603HauaroTes JI1 u JI2.

BbIBOzB! BTOpUUHBIX 06MOTOK 0603HauatoTcs 6yksoit . Ilepen veii crout
HOMep oOMOTKH, a uubpa B HHAEKCE 0003Ha4YaeT HOMep BRIBOja: Hauana (1),
oTBeTBICHNA (2) MM KoHUa (2 niu 3).

Ilpn nanpasnennu mepBuyHoro toka or JI1 k JI2 BTOpHYHBINH TOK BO
BHeIIHeH nenH (1o npudopam) npoxoaurt ot U k H,.

4.2. O6o3HayeHHe BHIBOAOB 0GMOTOK TpaHCHOPMATOPOB HATIPSKEHHMSL.

DasuHeiit BIBoA nepBUYHOM 00MoTkH TH o6osHauaerca OGykBoii A H
npucoequHAeTcs Kk OFHOH H3 (a3 ceTH. 3a3eMISIOIMH BBIBOA TNEPBHYHOMN
obmotkn TH o6o3nadaercs Oyksoit X M nmpucoeaunserca K 3emie. Hauano u
KOHell NepBoil BTOpU4HOH 0OMOTKH 0603HayaloTcs al H X1 COOTBETCTBEHHO,
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BTOpO# BTOPHYHOH 0OMOTKH a2 M X2 . BrIBOABI JONONHHTEIBHOH BTOPHYHOMH
06MOTKH 00603HaYaroTCs a H X1,

Broprunbie 06MoTku Tpex $a3 coenMHAIOTCA B 3Be3Ay C BBIBEICHHOH
HeHTpanbio, a JOMOJHHTEIbHEIE — B Pa3OMKHYTHIH TpeyronbHuk. HoMunansHoe
MesxAydazHoe BTOpHYHOE HanpshkeHHe o0bbryHo coctaBngeT 100B.

4.3. Tlposepka mnomiproctd BoiBogoB TT u TH nposogurcas B
cooTBercTBHH C [3], mpuwioxenue /.

4.4. Umnoprtasie TT uMer0T HHOE 0003HAYEHHE BHIBOAOB OOMOTOK.

5. TpaHcnopTHpoBK2a U XpaHeHHe.

5.1. Tpascnopruposarsca TT u TH momkHsI B COOTBETCTBHM C 3aBOJCKO#M
UHCTpYKIMEeH. OTO OTHOCHTCA K THUNY YNAKOBKH, BHAY TPaHCHOPTa,
BO3ACHCTBHIO KJIMMAaTHYECKHX H MEXAHHYCCKHX (PAKTOpOB, a Taike
MOJIOXKCHHIO — BEPTHKAABLHOE, HAKJIOHHOE MIJIH TOPH30HTANLHOE.

5.2 Ilo oxOHYaHWHM TPAHCNOPTHPOBKH H3AEHHE ITOJBEPraeTCsi BXOAHOMY
KOHTPOJIO, N0 pe3yfbTaTaM KOTOPOTO COCTABIISETCS COOTBETCTBYIOIIMH aKT, rie
YKa3bIBAKOTCA BHEIIHHE Ne(EKTHI, EC/IU OHU €CTb, U IPOBEPAETCH KOMIUIEKTHOCTb.

5.3. Xpauutb TT v TH MOXHO non HaBecoM 06sA3aTENbHO B BEPTHKANBHOM
nojoxeHud. IIpH XpaHEHHH B FOPH30HTANLHOM HOJIOKEHKH y repMeTHyHbX TT u
TH uwacTe M30IAUMH HAXOAMTCA NMOJ HEOONBIIMM BaKyyMOM, 4TO CIOCOGCTBYeT
MPOHUKHOBEHHIO BIATH H BO3/1yXa YEPe3 YIUIOTHEHHS.

5.4. JlonyctuMblil cpok xpaHeHHs Ge3 nmepexoHcepBaLmy — 2 roga. 1locne
IBYX JIeT XpaHeHus JobkHa OHTh yOpaHa crapas CMa3ka H HaHeceHa HOBafd Ha
TOKOBENYILHE KOHTAKTEL

5.5. Wzonsuus sHaxopsmuxca Ha xpanenumu TT w TH mnoasepxena
yxyamenuo B 6onpiuei Mepe, 9eM y paboTalonux, Tak Kak OHa He HarpeBaeTca
pabounm TOoKOM. Ilo3TOMY mMpodUnaKkTUYecKHe HCIBITAHHS HaxONAIMXCA Ha
xpadenun TT u TH HRomKHBL NpOBOAMTECA B TOJHOM Mepe H B
COOTBETCTBYIOIKE CPoKu cornacHo PJ1 34.45-51.300-97 [4].

6. BBO/I B 3KCIIYATAHIO HOBBIX H3MEPHTEIbHBIX
TpanchopMaToOpPoOB M H3MepPUTEIbLHBIX TPaHchoOpMaTOpOB,
NpolIeIINX BOCCTAHOBHTEAbHbIH HIH KANNTAIbHBIA PeMOHT.

6.1. Tlepen MOHTaKEM HOBBIX H3MEPHTENBHBIX TpaHC(hOPMATOPOB
BBUIONHUTE 10 JOKYMEHTaM IIPDOBEPKY COOTBETCTBHA KIHMATHYECKOIO
HCIOMHEHHS TPaHCHOPMATOPOB TOKa H HATIPHKEHHS YCIOBHAM IKCIUTyaTalHu

[Ipu BBIGOpe M3MepuTebHBIX TpaHcdopmaTopoB Toka (TT) u HanpmxeHus
(TH) npu 3aMeHe Ha HOBbIE HEOOXOAMMO OCYIUECTBISATH MNPOBEPKY
COBMECTHMOCTH HX [apaMETpOB C DpEANbHbIMH  YCIOBHAMH  paborhi
3HeprooObEKTa B COCTaBE 3HEProCHCTEMbl (y4eT peanbHOro XapakTepa
anepUHoOANYECKOll CoCTaBisIoNmEel Toka KOPOTKOTO 3aMbIKaHMA, YYET peajibHOH
Harpy3kd, MOAKIIOYEHHOH K BropuuHod obmotke TT, mnposepka no
XapaKTepHCTHKaM HaMarHHYHBaHUA BO3MOXXHOCTH pabots! B
auddeperunansHol cxeme ¢ apyriamu TT u 1.11.)
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6.2. TpaHchopmaToph! TOKa.

Ilpu BBOAE B OKCIIyaTanuio Macisuele TT AODKHEI NPOHTH IPOBEPKY,
KOTOpas BKJIOUaeT B cebd:

- BHEIUHHI OCMOTD;

- pacKOHCEpBaLHIO;

- IPOBEPKY YPOBHS Macia;

- n3Meperne InpoOuBHoro Hampsbkenus macna mo I'OCT 6581-75 [5],
PJ1 34.45-51.300-97 {4];

- n3mepenne tgd macma mpu 20°C, 70°C u 90°C no I'OCT 6581-75 [5],
PJ{ 34.45-51.300-97 {4];

- U3MepeHne BIaxHOCTH Macia 1o PJI 34.43.107-95, TOCT 1547-84 [6],
PJI 34.45-51.300-97 {4};

- U3MepeHue COTIPOTHBIICHHS [JIABHOM H3ONALMH U M30JSIUH BTOPHYHBIX
obmoTok (MeraommeTpoM Ha 2,5 1 1,0 KB COOTBETCTBEHHO) B COOTBETCTBHH C
PJ1 34.45-51.300-97 [4], npunoxenue A;

- wu3Mepenne tgd IvaBHOM M3odsumM 0Opu HampspkeHun 10 xB B
cootBercTBHH ¢ P/1 34.45-51.300-97 [4], npunoxenue b;

- H3MepeHue CONPOTHBICHN OOMOTOK HOCTOSHHOMY TOKY B COOTBETCTBHH
¢ PJT 34.45-51.300-97 [4], npuioxenue B;

- MOpOBepKYy MONAPHOCTH TIEPBUYHBIX M BTOPHYHEIX 0OMOTOK B
cooTBeTcTBHH C 1], mpunoxenue [I;

- CHATMe KpUBOH HAMarHMYMBAaHHs KaXKAOH BTOpHYHOH OOMOTKH B
cootseTcTBuH ¢ [1] 1 P/ 34.45-51.300-97 [4], npunoxenwue [;

- usMepenne koadduumenta TpaHchopmanuum B COOTBETCTBHH ¢ [1] m
PJT 34.45-51.300-97 [4], npunoxenwue E.

Jna TT c anerasoBoit m Teepaoit H3ongumed, a Taioke UMNOpTHeIX TT
INOAIrOTOBKY IIpM BBOAE B 3KCIUIyAaTalLHXO NPOH3BOAAT COIVIACHO 3daBOACKOMY
PYKOBOACTBY.

U3 repmeTHdHBIX M UMIIOPTHEIX TT B3sTHE MPo6 Macia MPOH3BORHICA IO
COTJIACOBAHMIO C 3aBONOM-H3TOTOBHTENIEM.

6.3. TpauchopMaTophl HaTIpsXEHHS.

Ilpu BBOaAE B 3KCIUryaranHio Macususle TH momKHBI TIPOMTH IPOBEPKY,
KOTOpast BKJIFOYaeT B ce0s:

- BHEIIHHH OCMOTD;

- PaCKOHCepBaLHIO;

- IPOBEPKY YPOBHSA MacCIa,

- u3MepeHHe TNpOOHBHOro HampsbkeHus Macnma mo ['OCT 6581-75 [5],
PJ1 34.45-51.300-97 {4];

- u3Mepenye BraxxHocTH Macna no P 34.43.107-95, TOCT 1547-84 [6],
PJ1 34.45-51.300-97 [4];

- m3mepente tg 8 macaa npu 20°C, 70°C u 90°C mo I'OCT 6581-75 [5],
PI{ 34.45-51.300-97 [4];

- U3MepeHHe CONPOTUBICHUS M3OMALUMH ITICPBHYHOH OOMOTKM M KaXIOH
BTOpPHUYHOH OGMOTKH OTHOCHTENIBHO KOPIyca H IPYTHX 0OMOTOK (MeraoM-MeTpoM
2,5 u 1,0 kB) B coorBetcTuH ¢ PJ] 34.45-51.300-97; [4], npuwioxenne U;
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- H3MEPEHHE COTIPOTHBIIEHHS 06MOTOK MOCTOSHHOMY TOKY B COOTBETCTBHH
c PJ1 34.45-51.300-97; [4], npunoxenue B;

- H3MEPEHUWE TOKA H IHOTEPh XOJOCTOTO XO4a IpH HOMUHAIEHOM
HanpsHKeHHHM Kakno# cTyneHH B cooTBercTeuH ¢ PJ 34.45-51.300-97; [4],
npunoxenne K;

- TMpoBepKy TONAPHOCTH [EPBHYHBIX M BTOPHYHEIX OOMOTOK B
coorBercTBuH ¢ [2] 1 PJI 34.45-51.300-97 [4], upunoxenue I;

- u3MepeHne kodpduumenta TpaHchopMauUMM KaXHOH CTYNEHH B
OTAENBHOCTH B cooTBeTcTBHHM C [2] 1 P/1 34.45-51.300-97 [4], npunoxenue JI;

- onpeneneHde noTepd HanpsokeHHs oT TH po sarpyskum Binowas
3alUTHBIK aBTOMAT B COOTBETCTBHHU C {2];

- ONpeAc/iCHHE HArpy3Kd Ha KaXAylo H3 OOMOTOK TpaHC(opMaTopoB
HanpspkeHHs B COOTBETCTBUM ¢ [2].

Jisa emkocrabix TH n TH ¢ 3nera3osoit ¥ Tepaoii H30iALHKEH, a TaKxXKe
nmnoptaeix TH moaroroBky mnpu BeOJE B 3KCIUIyaTaiui INIPOBOAMTH MO
peKOMeH/JalMH 3aBOJa-H3TOTOBUTEIIS.

M3 repmernunbix n uMaoptaeIXx TT B3sTHE po6 Macna NpOU3BONUTCS 11O
COIIaCOBAaHMIO C 33aBOJOM-H3TOTOBHTENIEM.

6.4. Tlpu BBOZE H3MepHUTENBHHIX TpaHCHOPMATOPOB B paboTy M B
IpoLiecce IKCIUIYaTallud CIEAYeT pyKOBOIACTBOBAaThCS TpeboBaHusamu Hopm
P 34.45-51.300-97 [4]. Hapany ¢ Hopmamm cnemyeT pykOBOACTBOBATHCH
IEHCTBYIOINHMH DPYKOBOAALIMMH JOKYMEHTaMH, a TaKkKe MHCTPYKLMAMH
3aBOJOB-H3TOTOBHTENEH 31EKTPO0OOpYNOBaHUs, €CIM OHH He NPOTHBOpeuaT
TpeGoBatusasM Hopm. Pe3ynbraThl u3MepeHHHi 33HOCATCA B IIPOTOKON H
CPaBHMBAKOTCA C 3aBOACKMMH gaHHbiMH. [locieé HX  COMOCTaBIICHHS
[IPHHMMAETCS PEIICHHE O BO3SMOXKHOCTH MOHTaXA.

6.5. Tlocne npHHSTUS pELIeHHs O BBOJE B DKCILTYaTaIHIO:

- YCTaHOBHThL JEMOHTHPOBAHHbIE H4 BPeMsl TPAHCIIOPTHPOBKH OTHENbHEIE
CBEMHBIE YaCTH H3MEPUTENBHOTO TpanchopMartopa,

- YCTaHOBHTh TpaHchOpMaTOp Ha (yHJaMEHTEe COIVIACHO 3aBOACKOM
HHCTPYKUMH C IPOBEPKOH BEPTHKAIBHOCTH (KaXAYIO CTYTIEHb OTACNBHO);

- 3aKpenuTh aHKepHBIe GOJTHI H MOAKIIOYUTH 3a3eMieHHe K CelHalbHOMY
Gonty, uMerolleMycs Ha OCHOBaHHH. 3a3eMIIEHME TONBKO 4Yepe3 aHKEpHhe
6onTHl He NOMyCKaeTCs,

- TIOACOEAMHMTb TIEPBHYHYIO OOMOTKY Tak, 4TOOBl €€ BEIBOAH HE
HCTIBITHIBAIM H3TUOAIONHUX YCWIHH OT IIOABOILEX IPOBOAOB;

- MOAKMIOYHTH BTOPHYHBIE LEH U, IPH HeOOXOAUMOCTH, 3aIJIOMOUpPOBATh
KIEMMHYIO KOpPOOKY.

6.6. 3aBecrM Ha  KaXAbIH  TpaHchHOpPMATOp  IKCIUTYaTAUHOHHYIO
JOKYMEHTallWIo, B YaCTHOCTH DPErHCTPalHOHHYIO KapTy, Kyda peryisipHo
3aHOCATCA pe3yNbTaThl IPOPUIAKTHYECKUX paboT, 00CIEAOBAHUA U HCIILITAHUH
B TEYEHHE BCEro CpOKa CIyXOml TpaHcdopmaropa. MMeTb TexuHyeckoe
OMMCAHHE, WHCTPYKLMIO TI0 3KCIUTyaTallkd M IMAacHopT 3aBOJa-H3TOTOBUTENS.
DopmMyIapsl SKCIUYyaTAHHOHHON TOKYMEHTaLMH B COOTBETCTBHY ¢ [1], [2] mansl
B npunoxenusx Hu O.
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6.7. Ilocne BBOZAZ B OKCIUTyaTalMI0 MHOTOCTYIIEHYAaTOro SNEKTPO-
MarHuTHOTO TpaHchOpMAaTOpa HANpPSDKEHHA CleyeT IpOBEpHTH HE TOJIBKO
TPAaBUILHOCTb TIOACOEIMHEHIS HaYal i KOHLIOB YPAaBHUTEILHBIX OOMOTOK MEXIy
CTYTIEHSMH, HO H Ko3hdHuumueHnT Tpancdopmanun Becero TH B cbope. Jna storo
JIOCTaTOYHO NOAATh Ha IEPBHYHYIO 0OMOTKY HanpsixeHue 220 B yactortsl 50 I'i, a
HaNpsKEHNe BTOPHYHEIX 0GMOTOK H3MEPHTH MUUTHBOILTMETPOM.

7. O6cnyxxnBaHne H3MEPHTEILHBIX TPAHCPOPMATOPOB.

7.1. B Teyenue nepBoro roaa SKCIULyaTAIHH.

B TeyeHue miepBoro roaa 3KCITyaTalHH y TpaHc(opMaropa MOIyT
NpOsBIATECA JedeKTsl, He 3aMeUeHHBIE Ha 3aBOJC-H3TOTOBKMTENE U NIPH BBOJE
TpaHCQOpMaTOpa B 3KCIUIYaTalHUIo.

O6seM HeOOXOJAHMBIX HCIBITAHHM TAaKOH XK€,
TpanchopMaTopa B IKCILIYaTaLHIo.

Hcnpitanua ciieqyeT IPOBOAUTE uepe3 1 Toz Mocie BKIHOYEHHA.

7.2. B Teuenue Bcero cpoka CiyxoOnl.

O6cnyxnBanHe HM3MepUTETbHOrO TpaHchopMaTOpa IPOUSBOAHTICK B
cootBercTBHH ¢ PJ] 34.45-51.300-97 [4] u uHCTpYyKIMEH 3aBOJa-U3TOTOBHTEIIS.

Ilpy cpokxax 3KCIUTyaTalMH, NpeBBIUAIOIINX HOPMATHBHBIE, C Y4YETOM
JUHAMHKY U3MEHEHHS ITApaMETPOB, XapaKTEPH3YIOLUIMX COCTOSHUE M30/19LMH M
MEXaHMYECKOe COcTogHHue, nepuoanyHocTs uenbitannit TT u TH momkHa GBITE
H3MCHEHa (BIUIOTb 40 €KETOAHOMH).

ITepedenh KOHTPONMpYeMBIX I@oOKa3arenedl TpanchOpMaropoB TOKa,
IEKTPOMArHUTHBIX M EMKOCTHBIX TpaHCHOPMaTOPOB HAINpPSDKEHHS COTMIACHO
PJ1 34.45-51.300-97 [4] npuBeaeH B tabaunax 5-7.

KaKk H [pH BBOAE

Tabauua S. Tpancgopmartop Toxa.
Hauano mabauyst 5

- IEPBUYHOH;

- BTOPHYHBIX IIpH
OTCOEAHHEHHBIX BTOPHYHBIX
Hersx;

- IPOMEXKYTOYHBIX.

Vien Kontponupyemsiii napamerp | CranpapTel, npuMeyauus
Wzonsauus ConpoTHRBIIEHHE H3OIALUH PH 34.45-51.300-97 (4];
0OMOTOK 00OMOTOK: PO 153-34.0-35.301-2002

[13; 133;
Mpunoxenue A. UsMepenus
TIPOBOXUTH NPH
TeMIIEpaType H30JAIMH He
umxe 10°C

Tanrenc yria
OHIAEKTPHYECKUX NOTeph
H30JIAIMH IEPBUIHON
0OMOTKH.

PJ1 34.45-51.300-97 [4];

P 153-34.0-35.301-2002
1% [3];

Ipuioxenne b. FaMepenus
11e11ec000pa3Ho NIPOBOAUTE
TOJIEKO B TEIUIOE BpeMd roJa
IIpY AHEBHBIX TEMIIEpATypax
OKpYXaloIlero Bo3yxa He
Huxe 20°C.
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OKOHUaAHUe madnuyst 5

VY3en Kontponupyemslit napamerp | CraHaapThl, NpUMeYaHus
Wzonanms KonTtpons m3omsiuun nog, P 34.45-51.300-97 [4].
06MOTOK pabounM HanpsbkeBHeM (TipH
HaJIMuuH yCTPOHCTBA
TIpUCOEIUHEHUS A
H3MepeHus noj pabouum
HaNpHKCHUEM)
O6mortka Conporupnenne  obmorok | PJI 34.45-51.300-97 [4];
NOCTOSHHOMY TOKY PJ1 34.35.305 [2); [3];
[Mpunoxenue B.
MarnuTonposoa | XapakTepHCTHKa PJ134.45-51.300-97 [4];
HaMarHuguBaHus BTopuuHbIX | PJ[  153-34.0-35.301-2002
06MOTOK [1} 3);
Ipunoxenue I'
Meperpes TennoBusHoHHHIH KoHTpons | PJY 34.45-51.300-97 [4}
0OMOTOK HITH
H30JIAIUU
Tpanchopmarop | [IpobuBHOE HanpskeHHe T'OCT 6581-75 [5]
HOE Maclo Pl 34.45-51.300-97 [4]

Kucnornoe uncio

T'OCT 5985-79 [7]
PJ1 34.45-51.300-97 [4].

Temneparypa Bcmeiuku B | 'OCT 6356-75 [8]
3aKpBITOM THUIJIE PJ1 34.45-51.300-97 [4).
Temneparypa Benbeiukn B | FOCT 6356-75 [8]
3aKpHITOM THIJIE PJ1 34.45-51.300-97 [4].
Bnarocoznepxanue I'OCT 1547-84 [6]

PJT 34.43.107-95 [9]
PJ1 34.45-51.300-97 [4].

CopepxaHHe MeXaHHYECKHX
npumeceit

I'OCT 6370-83 [10]
(Knacc 9ucToTh! o
TOCT 17216-71) [11]
PJ1 34.45-51.300-97 [4].

Tanrenc yrna
JUINIEKTPUYECKHX MOTEPh

TOCT 6581-75 [5]
PJ1 34.45-51.300-97 [4].

Conepxxanue
BOJIOPACTBOPHMBIX KHCIOT M
meaoyeH

TOCT 6307-75 [12]
PJI 34.45-51.300-97 [4].
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Tabauna 6. JaekTpOMarHHTHBIH TPaHCHOPMATOP HANPSIKEHHASN.

V3en

KoHnTponupyemsiii napamerp

CranuapTsl,
npumeqamm

Hzonanus 0OMOTOK

ConpoTHBiIeHHE U30JHILHA
0o6MOTOK:

- IepBUYHOH;

- BTOPHYHOH IIpH
OTCOEAMHEHHBIX BTOPHYHBIX
nensx;

PJI 34.45-51.300-97 [4];
Pl 34.35.305 [2];
3%

TIpunoxenne Y.

- IPOMEXKYTOUYHBIX.
O6MoTKa ConporusieHune obmorok |PJT 34.45-51.300-97 [4].
MOCTOSHHOMY TOKY P/ 34.35.305 [2];

[31;

Ipnnoxenne B.

Tox ¥ nOTepH XONOCTOrO XoAa
pu HOMHHAIbHOM
HanpsOKeHUM

PJ1 34.45-51.300-97 [4].
PJI 34.35.305 [2];
3%

Ipunoxenne K.

ITeperpeB 06MoTOK
WIH M30JLILHH

TennoBH3HOHHEIH KOHTPONIB

PJ1 34.45-51.300-97 [4].

TpaxcopmaTopHOE
Macio

IIpobHBHOE HANPSHKEHUE

TOCT 6581-75 [5]
PJ1 34.45-51.300-97 [4].

Kucnorsoe aucno

I'OCT 5985-79 [7]
P/1 34.45-51.300-97 [4].

Temnepatypa Benbmmkd B [[OCT 6356-75 [8]
3aKpBHITOM THUTJIE PJT 34.45-51.300-97 [4].
BnaroconepxaHue I'OCT 1547-84 [6]

PJ1 34.43.107-95 [9]

PJ1 34.45-51.300-97 [4].
Conepxanue  Mexanudeckux [[OCT 6370-83 [10]
npumeceit (Kitacc unctoTs! o

TOCT 17216-71) [11]

PJI 34.45-51.300-97 [4].
Tanresc yrna [ITOCT 6581-75 [5]

| IUIEKTPHYECKHX TOTEPh

PJI 34.45-51.300-97 [4]. |

Cogepxanue
BOJOPaCTBOPHMBIX KHMCIIOT H
meno4eH

TOCT 6307-75 [12]
P]I 34.45-51.300-97 [4).
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Ta6anua 7. EMxocTHOH TpaHCHOPMATOP HANPIKEHUA.

VY3en KoHTponupyembli Craupaptsl,
rapameTp HpUMEeuaHus
Kaxxawiit Conporusnenne usonsuuu. | PJ] 34.45-51.300-97 [4];
g OTHeNbHbIN PJ1 34.35.305 [2];
5 | xoHpmeHcatop B | BenudmHa eMKOCTH PJ{ 34.45-51.300-97 [4];
5 CcoCTaBe PJ1 34.35.305 [2];
; JIETUTEIIs! Tauresc yrna PJI 34.45-51.300-97 [4];
2 AMIIEKTpUMYECKUX Toteph | PJT 34.35.305 [2];
g TenmoBH3HOHHbiH P[] 34.45-51.300-97 [4]
§ KOHTPOJIb 10 paboyuM
- HanpskeHHEM
W3onsuus Conporusienne m3omuu | PJI 34.45-51.300-97 [4];
E 0OMOTOK 00MOTOK: P 34.35.305 [2]; {3];
- - HepPBHYHOMH; Ipunoxenne U.
E_ - BTOpHUYHBIX [IpH
2 OTCOeJUHEHHBIX
8 BTOPHYHBIX LIENAX,
g - IPOMEXXYTOUHBIX.
E O6moTka Conporusienue oomorok | PJT 34.45-51.300-97 [4];
g MIOCTOSIHHOMY TOKY PJ134.35.305 [2]; [3);
g [Mpunoxenue B.
% | Maraurtonpoeon | Tox u notepu xonocroro | PJI 34.45-51.300-97 [4];
A X0Ja MPH HOMHHAIEHOM P 34.35.305 [2]; [3];
HanpsHKEHUH. [Npunoxenue K.
Tpaucdopmaroproe | [IpobuBHOE HanpshHkeHHE I'OCT 6581-75 [5]
Macio PJ1 34.45-51.300-97 [4].

KucnorHOE 4nClIO

TOCT 5985-79 [7]
P 34.45-51.300-97 [4].

Temmeparypa BCHBIIKH B
3aKpBITOM THTJIE

TOCT 6356-75 [8]
PJI 34.45-51.300-97 [4].

Brnarocoaepxauue I'OCT 1547-84 [6]

PI1 34.43.107-95 [9]

PJ1 34.45-51.300-97 [4].
Conepxanue I'OCT 6370-83 [10]

MCXaHUYCCKHUX npnmecei?[

(Knacc 9ucToTh! mo
TOCT 17216-71 [11])
PJ1 34.45-51.300-97 [4].

Tanrenc yrna
JHITEKTPHYECKHX 110TEPh

IOCT 6581-75 [5]
PJ1 34.45-51.300-97 [4].

Copepxanue
BOJIOPACTBOPHMBIX KHCIIOT
H nieoyert

TOCT 6307-75 [12]
PJ1 34.45-51.300-97 [4].

15




7.3. B Tpancdopmatope, HMEIOMEM BO3AYXOOCYIOMTENb, CIEAMTH 3a
U3MEHEHUAMH TONyOOH OKpaCKH CHIMKaresi-uHaukaropa. IIpH HachlllleHHH
CUIIMKareflss BJAaroil €ro OKpaCka CTaHOBHTCS po30BOH. BoccranoBienue
CHIIMKareNis TpPOH3BOAUTE 1O TNpHoOpeTeHHd ronyboit OKpackH OXHHUM H3
CIEAYIOHUX crIocob0B:

1.) npomyTrs BO3AYXOOCYIUHTENb CYXHM BO3NYXOM C TeMIlepaTypoit
120 °C, Ho He 6onee 130 °C;

2.) TNpPOKATHTh CHIHKAareNb-WHAMKATOp MpH TeMmiepaType 100-120 °C B
TedeHue 15-20 gacos.

7.4. Tlocne NPOXOAKICHUSA TOKa KOPOTKOTO 3aMBIKaHUs, COAEPIKAILero
anepHoJUYecKyl0 COCTAaBMSIOIIYIO, MAarHUTOMPOBOAB! TPaHC(HOPMATOPOB TOKA
MOTYT HacBILIaThCA. B pe3ynsTare WX NOTPEIHOCTh MOXET BO3PacTH M
BEPHYTHCA B HOPMY TOJBKO dYepe3 HECKONBKO Heaenb INIH Jaxe uepes3
HECKOJILKO ~ MecsleB.  BosBpauieHne B HOpMy  oOycraBaHBaeTcs
pa3MaTHHYMBAIOIIMM JEeHCTBHEM pabouyero Toka. [[ns TapaHTHPOBaHHOTO
NOJTy4eHust niepBOHavYalLHOH TOYHOCTH clenyer IIPOU3BOJUTE
pa3MarHuuMBaHHWE  MAarHUTOTIPOBOJA 10  METOOMKE, IIPUBEAEHHOH B
npwioxeHnu JI.

7.5. OTHOCHTENBHO OCOOGEHHOCTEH HSKCHIyaTaluy TpaHcPOpMAaTOpOB C
JMETa30BOH H30MsILHER, B TOM YHCHE OTHOCHTENILHO YCIIOBHH 3aMeHBI
MACJIOHATIONHEHHBIX ~ U3MEpPHTENbHBIX TpaHCHOPMAaTOpOB Ha  3JIEra3oBHIE,
PYKOBOACTBOBAThLCS 32BOACKHMH HHCTPYKIIUSIMH.

7.6. HencrnpaBHOCTH  HaxoOAmUxcs B  paboTe  H3MEPHTENBHBIX
TpaHchOpMaTOpOB MOTYT OBITH OIpejeNeHbl JHOO BH3yalbHO, JMOO TO
NIOKa3aHHAM KOHTPOJIbHO-U3MEPHTENbHBIX OpubopoB. INpusnaxkamu
HEHMCTIPaBHOCTEH MOTYT OBITE:

- HECOOTBETCTBHME YPOBHA Macja WIM JABICHHS 3JieTa3a TeMIepaType
OKpYXalolel cpeasl;

- pa3spyllleHHe HIH IIOBEPXHOCTHOE TIepeKPBITHE H3ONALINH;

- HeOOBIYHBIH I'yN, TpecK K OyNbkaHbe Maclia BHYTPH annapara;

- paspymieHue MeMOpaHbl IS TpaHCHOPMATOpPOB C  3NerazoBoi
H30NIAIIHEH;

- BbijEJIeHHE bIMa;

- pa3lMyHe B BENMYMHAX HANpPDKEHHUH WIM TOKOB no ¢asam, d4To
0OBIYHO CBA3aHO C BUTKOBHIMU 3aMBIKAHUAMH I OOpPHIBaMH B OOMOTKaX.

- TpeBBIlIEHHE TEMIIEPaTypbl HarpeBa OTAENBHBIX Y3JIOB CBEPX
JOIMYCTHMBIX (110 Pe3y/NbTaTaM TeIIOBU3HOHHOTO KOHTPOIIA).

7.7. IleppnoguyHOCT, OCMOTpa HOJDKHA OBITH YCTAHOBIICHA TJIaBHEIM
HH)XEHEPOM NIpeaIPHATHSL.

8. [eiicTBus mepcoHAaIa NPH 00HAPY)KEHUN HEUCHIPABHOCTEH.

8.1. Jho6as nencnpapnocts TT unu TH depe3 HeKOTOpOe BpeMsi IPHBEAET
K TOBPEXICHUIO aflapara, €CH €ro BOBpeMs HE OTKIIOUMTH. [loBpexaeHue
MAcJHEIX TpaHCGOpMaTOpoB OOEIYHO CONpPOBOXKAAETCs B3phIBOM. Pajpuyc
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pasnera OCKOJNKOB MoOxeT Joctdrate 100 M wu Oomee. H3MepurensHeiii
TpanHchopmarop, y kotoporo oOHapykenbl MpPU3HAKM HaYanbHOH CTaguu
NIOBPEXACHHUS, HOJKEH OBITh HEMeIUIEHHO OTKIIOYEH.

82. B cimyyae BOSHMKHOBEHHsS HEHCIIDAaBHOCTH  H3MEPHTENBHOIO
tpaHcdopMaTopa HeobGxoumo HAonOXHTL gucnerdyepy OAO «CO E3C»
(u30mMpOBaHHO paboTarolueH IHEPTOCUCTEMBI) H 110 COTTIACOBAHHIO C HUM!:

- y TpanchopmaTopa HAanpsDKEHHA: BHINONHHUTH OMNEpaUM4d B HENAx
HampsDKeHUs ycTpoiictB P3A B COOTBETCTBMHM C HHCTPYKILMEH, OTKIIOUHTH
TpaHchopMaTop €  HH3KOH  CTOPOHBI,  OTKNIIOYMTb  PasbeqUHHTEIDb
tpaucdopmaropa.

- y TpaHcdopMaTopa ToKa: OTKIIOYHUTh NPHCOCIUHEHHE HIIH BHIKNIOYATEb,
B HEMH KOTOPOTO HAXONMUTCS HeMCIPaBHBIA Tpanchopmatop Toka [18].

8.3. Ecnu meucmpasHocTh oOHapykeHa, a ammapar BCE €II€ HaXOQUTCs
A0Z HampsbKeHWEM, TO HEOOXOAUMO NPHHSTH Mephbl GE30MaCHOCTH — YOalTHTh
JoAeH U3 OracHo#i 30HBL, ONPEAENIUTh TPAHKIBl ONACHOH 30HEI, ONACHYIO 30HY
orpasuTh

8.4. HemomycTuMO  OTKIIOYEHHE  TpaHchopmaTtopa  HAlpsHKEHHS
pa3beAHHHTENEM TI0CIE BO3HUKHOBEHHS (QEeppOpPEe3OHAHCHOro mpouecca.
Brirouenune TpaHchopmaTopa HANpSOKEHHS, HAXOAUBILETOCA B PEXHUME
¢beppope3oHaHca, BO3MOXKHO IOC/E BLIMOIHEHHS MEPONpPHATHH, YKa3aHHbIX B
m 6.3.

8.5. Ilpu BO3HMKHOBEHHH IOXapa Ha TpaHChHOpMarope OH JOJDKEH OHITh
OTKJIFOUEH, €CIIH HE OTKIIOYWIICH OT JEHCTBUA pEeCHHOMN 3alliMThI, H 3a3eMIIEH.
Ilepconan moIDKEH BHI3BaTH MOXKAPHYIO OXpaHy M Janee NEHCTBOBaTh IO
ONIPE/IENEHHOMY IUIaHYy MOXapOTYIIEHUs. 3allpelaercs CIMBaThb Macjlo M3
KOpTyca, T.K. 3TO MOXeT MPUBECTH K PacClpOCTPAHCHHIO OTHA Ha €ro 0OMOTKY H
3aTPYAHUTD TYHICHHE MOKapa.

9. Oco0eHHOCTH KOHCTPYKUHH H IKCIUTYaTAlHH HEKOTOPbIX
THIIOB H3MEPUTEIbHBIX TPAaHC(POPMATOPOB.

9.1. Macasuble Tpascdopmatops! Toxka Tuna TO3IM (TOHN) 110, 220
u 500 xB.

9.1.1. OcoGennocTn KoHcTpyKIHH. TpaHchopMaTopbl STOTO THNa HMEIOT
3BEHBEBYIO KOHCTPYKUHIO M OyMakHyl0 H30Ma1Mi0 Oe3 BBIPaBHMBAIOIUMX
aTIOMMHHEBRIX 00KIaNOK. 3aiuuTa BHYTPEHHEH H30MALMH OT YBIAXKHEHHS Y HUX
HEJOCTaTOYHa HM3-32 Majoro oObeMa MaCIsIHOTO 3aTBOpa, KOTOpBIi He
npesemuaer S0 cM’. CunukareieBblii TMATPOH HE B COCTOAHHM OCYLIHTH
tpebyeMbie 06beMBI HapyxHoro Bo3ayxa (1,5 - 2 nuTpa B CyTKH).

Henocrarounas 3amurta BHYTpeHHeH H3OJAIMH TpaHC(HOPMATOPOB TOKa
NPHBOAMT K TOMY, YTo depe3 15 - 20 jer BIakHOCThL BHYTpeHHeH H30JALMH
MOXET JOCTHYb ONacHuIX 3HaueHui (4 - 6 %), a u3bbITOYHas Biara
KOHAEHCUpYeTCs Ha JAHe. IIpM 3TOM KpUTHYECKas HHTEHCHUBHOCTH YaCTHYHBIX
paspaioB HacTymaeT yxe nof paboumM HampsokeHueM. B pesynbrate puck
MOBPEKAEHNS TpaHCHOPMATOPOB Pe3KO BO3pacTaeT.
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Hapacraioniee yBnakHeHHE BeAeT K OJNCKTPHUECKOMY HIM TEILIOBOMY
mpo6oio, YTO OCOGEHHO TIPOSABIAETCH NPU TEMIEPAType OKpYXarowe# cpelbl
paBuoi wiu seiire 30 °C.

IIpn BBIOOpE HOMHMHAIBHOTO TOKA TpaHCPOpMATOpa HCXOIAT, B MEPBYIO
o4epenb, U3 HEOOXOAUMOCTH o00ecneYHTs TpeOOBAHUA HO TEPMHUHUECKOH W
JAHHAMHM4YeCKOH CTOMKOCTH K TOKaM KOPOTKOTO 3ambikaHus. [lpu srom
TpaHchOpMaTop TOKa CHABHO HEZOTPYXKEH IO TOKY U TeMieparypa €ro
M30NAIMH TPEBHIIIAET TEMIEPaTypy okpyxaromeid cpensl He Oonee 4yem Ha
5 - 10 °C. Pecypc GymaHOH M30MSUMH Jaxe nocae paboTsl TpaHchopMaropa
ToKa B TeuyeHHe 40 et u 6onee ocTaeTca OONBHINM.

9.1.2. OcoGenHocTH dKcHIyaTalHK nocie 15 Jjer.

9.1.2.1. OcywiecTBnsATh BU3yaNbHO | pa3 B 2 rojja KOHTPONb HATHUUS
KOH/IEHCHPOBAHHOH BJard (B BHAE Kamelb MM CIOS BOJbI) B Macne. s atoro
0oToOpaTh Npoby Macna depe3 NOHHYI0 npoOKy. [Ipu Hanuumu ceoGomnol BOABI
YOAIUTB €€ CO AHA TPaHC(HOpMaTOpa Uepe3 MaCIOOTOOPHHUK.

9.1.22. OnuH pa3 B 2 roga MNPOBOAWTH H3MEPEHHE TaHreHca yria
JI3ICKTPUYECKUX TIOTeph M COMpOTHBiIeHus m3omsuun it TT HanpsbkeHneM
500 kB u | pa3 B 4 roga gns TT nanpsoxkennem 110 - 220 kB cormacHo
PJ1 34.45-51.300-97 [4].

9.1.23. J[Ina tpaHcpopmMaTOpoB TOKa, Yy KOTOpHIX Habiiomaercs
TIpEBBIIICHUE 3HAYEHHH TaHTeHCAa Yria AUDNEKTPHYECKHX INOTEph u (WiH)
CHHDKEHHE CONPOTHBJICHHS H30MA1MH 0OMOTOK IO OTHOIIEHHIO K YKa3aHHBIM B
PJ{ 34.45-51.300-97 [4], He0OXOAMM BOCCTAHOBUTENBHBIH PEMOHT C CYNIKOH H
MOJEPHHU3alHEH 3alllThl Macia OT YBIA)XHEHHs, 3aMeHOH Maclia, Pe3WHOBBIX
YIUIOTHEHUH, MPOBEPKOH KayeCTBa YIUIOTHEHMHA B COOTBeTcTBHH C [3]
npunoxenne X, ynarenuem nmaMa, nubo 3aMeHa TpanchopMaTropa Ha HOBBIA.

9.2. MacasHble Tpancdopmaropbi Toka Tuna TOPM (TPM) 330 - 750 xB.

9.2.1. OcobenHocTH KOHCTpPYKuMM. JOto pbiMoBHaHbie TT, y HHX
BTOpDMYHBIE OOMOTKH pacIlONOXeHbl B BepxHedl uacTH. [lnst BelpaBHMBas
HanpsokeHus 1o TomuuHe wM3onsaumu y TT umerorcs  oOknagku U3
nepdopupoBanHOil anroMHHHEBOH (onbru. HampsxkeHHOCTh 3€KTPHUUECKOro
1nofg cocCTapiser nopsnka 3 kB/mm, uto B 1,5 - 2 pa3sa 6onbue, yem y TT Tuna
TO3M. HeposHocTH B 00KIagKax MOTYT CO3[aBaTh KOHLEHTPAUUIO
HanpsHKEHHOCTH MO, yTo JenacT 5TH TT oueHp 4yBCTRHTENbHBIMH K BJIATO- H
ra3ocouepiKaHuio monsanun. Padorocnocobnocts takux TT moamepxuBactcs
TONBKO XOpomedl TrepMeTH3auHeH, OPH HApyMIeHHH KOTOpOM HACTynaer
HOBPEXACHHUE.

B cBasm ¢ BBICOKOH MX HOBPEXKAAEMOCTHK) H3-32 HECOBEPIIEHCTBA
KOHCTpYKUMHM He npuMeHaTh TT «phIMOBHAHOW» KOHCTpyKumm Tulia TOPM
nanpshxkenneM 330-500-750 kB npy HOBOM BKJIIOYEHHH 3JIEKTPOYCTAHOBOK M
1P PEeKOHCTPYKIMH AeHCTBYIOIHX. PeKoMeHAyeTcs 3aMeHa CyluecTBYIOLIUX
T®PM na voeere TT gpyroro tima B geHCTBYIOIMX IEKTPOYCTAHOBKAX.

9.2.2. Oco0eHHOCTH IKCITyaTANMM,

9.22.1. OguH pa3 B 5 ner LenecoobpasHO NPOBOAUTL H3IMEPEHHMS
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TAHTEHCA YTJ1a AU3JICKTPHUECKHX IT0TEPh OCHOBHOH M3OMAUMH NP HATIPSKCHUH
10 kB B HarpeTom cocTosuun npH Temmnepatype 60 °C U HEHAarPeTOM COCTOSAHHM
npu temneparype 20 °C. OpUeHTHPOBOYHOE BpeMs MPOTpeBa 0KOJI0 3-X CYToK
COTJIaCHO METOAMKE, H3TI0KEeHHOH B PUIOXKEHHH 3.

9.2.2.2. Ecnu 3HavyeHHWe TaHIreHca Yrila JUJIEKTPHUYECKHX II0TePh
u30NsMH 06MOTOK B HarpeToM coctosuuu (10 60 °C) npesbliiaer 3HAYEHHE
TaHTEHCa YTJIa AMONEKTPUYECKHX MNOTeph H3OMALMM OOMOTOK B HEHarpeToM
coctosnuu (mpn 20 °C) Gornee 4em B gBa pasa, TpaHCchHopPMATOP! TOKA MOANEKAT
3aMeHe. BOoCCTaHOBNCHHE WX NPAKTHUECKY HEBO3MOXKHO.

9.3. MuorocTrynenuarsle 3/JeKTPOMATHUTHbIe TpaHcdopMaTopsl
Hampsiokenns THna HK® 110 - 500 xB.

9.3.1. Ocobennocru koncrpykunu. TH sToro tuma uMewT OymakHO-
MmacnsHyoo H3onsuuio. Obmotkr BH Becex crymeHell Tpanchopmauuu
COENMHEHB! NOCNEAOBATENBHO, @ YPABHUTENbHBIE OOMOTKY MEXIY CTYTEHAMH —
napannensHo. CobnofeHne NONAPHOCTH 1IPU COeJUHeHUH ofs3aTensHo. Macio
Ka)KZOH CTYNEHH 3alIMIACTCS. OT YBIAKHEHHS CHIHKAreNeBhiM MaTPOHOM, YTO
ManoddhdexTuBHo. B pesynpraTe K cepeiHHE HOPMATHBHOIO CPOKa CiyXObI
GyMaxkHas H30NANMS YBNAXHAETCH, a M30BITOYHAs BRara KOHAEHCHPYETCS Ha
JHe.

Tlpy CHIBHOM IEpeyBIaXHEHHWH B TOJNMIE MEXCIIOEROH OGyMaxuoi
W30MALMKM  Tox pabovMM  HanpshkeHHeM BO3HHKAKOT YaCTHYHBIE —pa3psijbl
BBICOKOTO ypoBHS. OHH 00pasyloT Nporapbl, KOTOphiE B JanbHEHIIeM
pacilMpsIOTCs,  yBENHMYMBafACh B  pasMepe. B Macne  nosBnsioTcs
YIJIEBOJIOPOAHBIE Ta3bl M YXYIIIAETCSs €ro TAHTeHC yria HUIEKTPHUECKUX
110Tephb. DTOT HPOLECC MOXET MPOJOKATHCS TOAaMH M 3aBEPIUMTHECH JIHOO
nospexaeHueM, ubo orbpakoskod TH. Cmena macna y takux TH He
s¢pdextnBHa. BoccranoButenbHOMY pemonTy Takue TH He nojutesxar.

Ipyr cunpHOM NepeyBlaXHEeHHH y 3NeKrpomarHutHbix TH passuBaroTCs
BUTKOBbIC 3aMBIKaHWs B TMEPBHYHOH 00MOTKe. KOpPOTKO3aMKHYyThie BHMTKU
TieperpeBaroTCsA, 30Ha MOBPEWACHUA PACIIMPAETCs, 3aXBAThIBAs COCEQHHE CHOH.
B pesynerate BO3pacTaeT HANpSDKCHHE BTOPMYHON OOMOTKH, YTO ABJAETCA
JOCTOBEPHBIM MPH3HAKOM Pa3BHBAIOLIErOCs IOBPEKACHHs IPH YCIOBUM, YTO
HanpsHKeHne coceaHHX (a3 ocTaeTcs cTaGHIBHBIM. B TakuX cliydasx HyXHO
HEMENIEHHO CHATB HanpsokeHue ¢ TH,

[opexnenne TH MokeT HacTynuTs, ¥ B pe3ynbTaTe KOPOTKOIO
3aMBIKAHHA B OTpe3ke Kabelns, COSANHAIOINErO BBLIBOALI BTOPHYHBIX OOMOTOK C
arperaTHsiM mkagom. Ilpn 3amene craporo TH clienyeT 3ameHsTh H CcTaphbie
kxabenu.

9.3.2. Ocobennocrs 3xcnayaTanuu nocie 10 ner padorsl.

9.32.1. Onun pa3 B 2 roja TNpOBOAMTH WM3MEPEHHME TAHTEHCA YIjia
JHONIEKTPUYECKUX [10TEPE MAC/ia M COMPOTUBNIEHHUA H3oiauuun obMorok g TH
HanpsokenneM 330 - 500 kB u 1 pa3 B 4 rona ana TH nanpsokerunem 110 - 220 kB
corntacHo PJI 34.45-51.300-97 [4].

9.3.2.2. Tlpessiuienye HATIPHKESHHS Ha pa3OMKHYTOM TpeyroiabHuke 3 UQ
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JIOTIOTHUTENHHBIXBTOPHUHBIX 00MOTOK no 10 - 20 B cBuzerensctByeT o
Pa3BHBAIOILEMCS BHYTpEHHeM pedekre (BUTKOBOM 3aMBIKaHHH B OOMOTKe
omgaoro u3 TH), uro Tpebyer HEMeIIEHHOrO OTKMKOYEHMs Bceit TpexdasHoi
rpynmnel TH.

9.3.2.3. VuureBag onmcaHHeif B 9.3.1. xapakTep pacHpeneneHHs H
Pa3sBUTHS 0YarOB YaCTHYHBIX PaspsIOB B TOJIIE H30IALMH, TPaHCHOPMATOPHI
HanpspkeHus, 3abpakoBaHHble MO MMOKa3aTeqlo tgd Macia HMIM [OBBIILEHHS
HanpsOKEHUs. Ha BTOPHYHOM CTOpOHE, yka3aHHBIM B 9.3.2.2., noxjiexar 3aMeHe.
BoccranoBnenne ux HEBO3MOKHO.

9.32.4. Tlpu orOpakoeke TH TONLKO MO CONMPOTHBICHHIO H3OMSIKH
OOGMOTOK, yKa3BIBAIOIIEMY Ha YBIaXXHEHHE, HEOOXOAMM BOCCTAHOBHMTEIBHBIH
PEMOHT C CYHIKOH ¥ MOAepHU3anHeH 3alllUThl OT YBNAXHEHUS, 3aMeHOH Macia,
PE3HHOBBIX YIITOTHEHHH, [IPOBEPKOH KavyecTBa YIUIOTHEHHH B COOTBETCTBHUM C
[3] mpunoxenuem XX u ynaneHuem uuiama.

9.4. EMxocTHbIe TPaHCPOPMATOPHI HANPSAXKEHUS.

9.4.1. Ocobennoctn koHcTpykuuu. Taxume TH wumeror e cTyneHu
MMOHWXEHUs NEPBHUYHOTO HanpsHKeHus - E€MKOCTHBIM ACIUTeNIEM u
IEKTPOMATrHUTHBIM YCTPOUCTBOM.

9.5. Pexum ¢deppope3onanca.

OnextpoMaruutheie TH Hanpsoxkenuem 220 - 500 kB moryr Bxomuth B
pexuM  (eppope3oHaHca € eMKOCTSMH  KOHAEHCATOPOB, IIYHTHPYIOMIMX
Pa3peIBBl  BBICOKOBONBTHBIX  BpIKIrouaTeneil. Korma Bce BbIKIIOYaTenu
OTKJTIOYEHbI, HamlpsoKeHWe OT BCEX MCTOYHMKOB momagaer Ha TH depes atm
KOHAencaTtopel. B pesymsrare TH  Moxer nepesosOynwuteca, ero
HaMarHM4HBAIOIHIA TOK Bo3pacTH, ooMoTka BH meperpeTses, U BOZHHKHET ee
noBpexaerre. [Ipouecc HOCHT JTHUTENbHBIA XapakTep U MOXET IPeKpaTHTHCS
aubo mocnc moBpexaenus TH, m6o mocne xakoi-mbo koMMyTanuw WIH
cphIBa (heppope3OHaHCca.

®eppope3onaHc OprsaeT 60 Ha dacrote 50 ', 6o Ha cybrapMoHuKax
16,6 wnn 10 I'n.

PacnpenenutensHble  YCTPOWCTBA  JNOMXKHBL OBITH  IIDOBEPEHHI  Ha
BO3MOXHOCTh BO3HMKHOBCHHS (EeppOpEe30HaHCHBIX TNEpeHANpPsOUKEHHH [pH
OTK/IIOYEeHHAX cucTeM LHH. [IpH HEoOXOMMMOCTH HOJDKHBI OBITH IPHUHSATHI
Meph! 10 IPeNoTBpaIlieHmIo deppope3oHaHca cornacio MY 34-70-163-87 [16].

9.6. JJIeKTPOMArHHTHBIE TpaHcHOpPMATOPhl HANPSKEHHS THOA
HAMM.

CrennansHo paspaboTaHsl [UIs [penoTBpauienHs nospexaeHus TH npa
teppopesonance. Ouu nepeBoasT Geppopesonanc yactorsl 50 'y (¢ Gonpummu
TOKaMH B HEpBHYHO 00MOTKe) B heppope3oHanc Ha JactoTel 16,6 win 10 'y (¢
MaJIBIMH TOKaMH).
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Mpniaoxenne A

MeToanka usmMepeHus cONpPOTHBICHHS H30IALHHU
TpancgopMaTopoB TOKA.

H3vepenne  COMpOTHBNEHHS  H3OMAUMH  IEDBHYHBIX  OOMOTOK
H3MEPHUTENIBHBIX TpaHCPOPMATOPOB TOKAa IIPOH3BOAMTCH MEraOMMETPOM Ha
Hanpsbxende 2500 B o cxemaM, npuseieHHBIM Ha puC. A-1 u A-2.

Ilpy w3MepeHHM CONPOTHBIEHHA H3OMAOHH OOMOTOK  BBICOKOTO
HAIPSKEHHS BBIBOJBI BTOPHYHBIX OOMOTOK (B M 6Gonee B 3aBHCHMOCTH OT
THIIA M HOMHHAIBHOTO HAIPSOKEHHS W3MEPUTENsHOrOo TpancdopMaTopa) M
LOKONb  (KOpIlyC) HM3MEpHTeNBHOTO  TpaHCpopMaropa JOKHBI  OBITH
oObearHeNBI, 3a3€MIICHBI ¥ TTOJICOEUHEHBI K BRIBOAaM "-" i "O" McraoMMeTpa.
Bsison MocTa "r," mOACOEqMAAETCH K TIEpBHYHOH 00MOTKe (BBIBOALI "JI1" MIH
"JI2" pna Tpanc¢opMaTopoB TOKa).

m_A\ P n2

Liokone

-0 X0 30

Puc. A-1. Cxema u3MepeHHs CONPOTHBJICHHH H30JALHH NePBHYHBIX
oomortok TT.

V 1panchopMaTopoB TOKa C KOHICHCATOPHOH H3OJIALMEH, €MKOCTHBHIE
CXeMbl 3aMEUIEHMs M30MANNM KOTOPHIX TMpHBeJEHHl Ha pHCYHKe A-2,
COTIPOTHBIIEHUE W30JSALMHU ONpeNeNdeTcs II0 OTACNBHBIM 30HAM C YYeTOM
KOHCTpyKuuu u3onsuuu TT.

V xackaganix TT Ha uanpsokenme 500 kB u B DpOM3BOAHTCA
U3MEpEHWE  CONMPOTHMBIEHHS  M30OMALMH  IIPOMEXYTOYHbIX  OOMOTOK
OTHOCHTEJIBHO cpefHero nokoms kackana. Ha TT, naxonsumxcs 8 pabote, npu
9TOM  IpEABapUTENBHO  JODKHBI  OBITh  CHATHI  IEPEMBIMKH  MEXAY
HPOMEXYTOUHBIMH OOMOTKaMM CTYHEHEH, a Takke Mexay seiBomom "H2" m
nokoseM. Ilpu wsMmepenusx BeIBOA 'r" MEraoMmerpa MOACOEAMHAETCA K
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BHIBOZAM MPOMEXYTOYHBIX OOMOTOK (HMEIWIMX B MPOMEXYTOYHOM LIOKONE
obospayenns "Ml m "H2" qna Bepxmeit ctymenw, "JI1, "JI2" nng umkHed
CTYIIEHH), BEIBOJ MEraoMMeTpa "-" K COOTBETCTBYIOLIEMY LIOKOJIO.

Y TT ¢ xougencatopuodt wusomsuueil (cepun TPH, TOPM, TOYM)
U3MEPAETCs CONPOTUBJIEHHE M30/ALUMH HYJIEBbIX 00KIIaNOK OCHOBHOH U30NALMH
(y xackaaupix TT Ha KaXDOH CTYNeHHM) OTHOCHTENBHO KOpPILYCa U BTOPHYHBIX
(nmpomexyTtouneix) obmoTok. [ aroro BeiBOL " 1, " Meraommerpa
noacoeomusiercs k BbiBogy "O" TT, a spiBom "-" MeraoMmerpa KO BCeM
OCTaJIBHBIM BBLIBOJAM OOMOTOK (BTOPHYHBIX, TEXHOJIOTHHECKOH, BbIBONY 3KpaHa
HJIM MATHUTOTIPOBOZA) M 3a3€MJICHHOMY IIOKOJIIO, IEPBHYHAast 0OMOTKA IpH 3TOM
JOJDKHA OBITh pa33eMIIeHa.

ConporuBieHne u3onduuy BTOpuYHbBIX oOMmorok TT m3mepsercs
MeraoMmeTpamu Ha Hanpsokerue 1000 B Vsmepenne npousBoauTcs Ha Kaxmo#
OOMOTKE IO OTHOIIEHHIO K KODIIYCY W APHCOENMHEHHBIM K HEMY OCTaJibHBIM
obmoTkam. Brigog wMeraommerpa " 1, " npHCOeNMHAETCA ‘K BHIBOAAM
1poBepseMol 0OMOTKM, a BBIBOX "-" MEraoMMeTpa - K BbIBOLAM 3a3eMIICHHBIX
OCTaJIBHBIX OOMOTOK, COEIHHEHHBIX C KOPIYCOM (LIOKOJIEM) U3MEPHTENBLHOTO
TpaHchopmaTopa.
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Puc. A-2. EMKoCTHbBIE CXEMBI 3aMeLLIEHHA W30SILHH
TpancopMaTopoB ToKa:

a.) cepus TOPM (TPH), tuma TOVYM - 330; 6.) tama TOKH - 330;
B.) cepust TO3M (THH).
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O6o3uauenns: JI1, JI2 - seiBoasl nepsuunoii obmotkm; Cl -eMKOCTH
OocHOBHOH  m3omsauuu; C2  -eMKOCTE  H3MEpHTEIBHOIO  KOHJeHcaTopa
(TOKH - 330); C3 - eMkocTh moctemHux ciaoeB u3onsuuu; C4 -eMKOCTh
BTOPHYHBIX 0OMOTOK (OTHOCHTENBHO KOpHYca, MAarHMTONpPOBOAA, OIKpaHa);
N1, U2 - seiBogpl BTOpHUHEIX OOMOTOK; 3 - BRIBOA mocieqHeit oOkmagxu
(TOKH - 330), maruuTonposona unk skpava (TOPM,TO3M,TOVYM - 330);
O - Be1BOA nynepoit ooxnanku (TOPM, TOYM -330).
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Ilpunaoxenue b

MeToaHKa H3MePeHHS TAHIEHCA YIJ1a IHIIeKTPHIECKHX
N0TePb H eMKOCTH TPaHC(POPMATOPOB TOKA.

Usmepenne TaHresca yria AUSNEKTPHYECKHX TOTEPh OCHOBHOM
H30MISHIHH NPOUBOAUTCS Y MAcIOHANONHEHHBIX TT BCEX THNIOB HA HANPIKEHUN
10 xB. Ilo BO3MOXHOCTH JO/DKHa TPHMEHATbCA HOpMajlbHasg CXxema
H3MEPUTENBHOTO MocTa. CHATHE OIUMHOBKM C TICPBHYHBIX BBIBOJOB HE
TpebyeTcs.

VsMepeHue TaHTeHCa yrna AWIIEKTPUYECKHMX IOTEPh MNpPOM3BOAHTCA C
HCTIONB30BaHHEM MOCTOB NEPEMEHHOro Toka (Harnpumep, Tunoe Bekrop-2M,
Tanrenc-2000, P5026 win 10100HBIX ¢ IPHEMICMBIMH YIPEACNAMY U3MEPEHHUIHA).

Ha puc. A-2 npuBeneHsl  €MKOCTHBIE  CXEMBl  3aMEIIEHHS
MacnoHanonHeHHbIX TT ¢ yka3zanuem o0o3HadeHus BeiBogoB. Ha puc. b-1, b-2,
b-3 u B tabnune b-1 yka3aHsl THNIOBBIE CXEMBI H3MEPEHHH C HCIIONB30BAHHEM
MOCTa [epeMeHHOro Toka THma P5026.

@azoperyiaTop H  OEPEKTovaTellb  [ONAPHOCTH  HANPSDKCHHS
MCIIONB3YETCHA NIPH HAJMYHK JIOMEX OT TOKOB BJIIMAHHA 3JIEKTPHYECKOTO MO B
pacnpeleMTeNbHbIX yCTpolicTBax Hanpsbkeruwem 330 kB u Bhime npu
u3mepeHnd MoctoM P5026. Ilpn wu3MepeHusx B paclpedesMTENbHBIX
ycTpoiicTBax HanpsokeHueM 220 kB i Hixe dasoperynsrtop M nepexmoyarenb
NOJNAPHOCTH B MOJABJIAIONIEM  OONBLUIMHCTBE  C/ly4YaeB  MOXET  He
KCIONB30BATHCS.

Wsmepenne TaHreHca Yria AMDJIEKTPHYECKHX MNOTeph (M EMKOCTH
momsiuy) anA Bcex THnOB TT mpousBoasTtces Ge3 OTCOENMHEHMS BTOPHYHBIX
nened. B KauecTBe HMCmBITaTensHOro TpaHchOpMaTopa HCIOIB3YIOTCA
W3MepHTeNbHBIE TPAHCHOPMATOPHI HAMIPSHKEHUS.

[lpy wm3MepeHMM TaHreHca yTiia IMINEKTPUYECKHX IOTEph OCHOBHOM
u3onsuuu TT cepun TO3M (TDH) HeoOxomuMo yYHTHIBATE NOTPEUIHOCTD U3-
3a BIMSAHUA HA pe3ylsTarsl M3MEPCHHH €MKOCTH MeXOY OSKpaHOM MIIH
MarHMTONpPOBOAOM U BTOPHYHBIMH 0OMOTKaMH (eMkocTh C4 Ha pucyHke A-2),
KOTOpas OKa3bIBAETCH MOMKNIOYEHHOM mapasiensHo miey R mocTa.

Hdna TT co 3BenbeBodt m3onsaumer cepun TO3M (TOPH) moxHO pe-
KOMEHIO0BaTh TAKXXE CXeMy W3MEpeHUH TaHIeHca YTia JHINEKTPHYECKHX
HOTEPs OCHOBHOH H30JIANMHM C OTCOCIHHEHHEM OT M3MEPHTENBHBIX HPOBOAOB
("HU1", "H2", ...) BTOpMUYHBIX LieNei H TOAKIIOYEHHEM X K BeiBoay Mocta "C,"
smecte ¢ BhiBomoM "3" TT mnmm mposeneHueM H3MepeHHil 1O mepeBepHYTOH
cxeme. Ilpu 3THX cxeMax eMkocTs C4 He OKa3bIBaeT BIAMSAHUS Ha PE3YILTATHI
H3MEPEHUH.

Y TT ¢ koupencaropHoii usonsumeir (TOPM, TPH, T®OKH, TOYM)
eMkoCTb C4 He 0Ka3bIBacT NPaKTHYECKOTO BIMSAHUSA HA Pe3yJbTaT U3MEPEHHUIL.

VY xackaguelx TT u3MepeHHs TaHIeHCa Yrila AMJIEKTPHYECKHX IOTEDh
NPOM3BOMATCS UTA KaXAOH CTYIEHH B OTAENBHOCTH.
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JUi1 M3MepecHHSA TaHTEHCAa yrila AUANIEKTPHYECKHX HOTEph H3OMALHH
BepxHe# crynesn TT tuma TO3M-500 kB (TPHK-500 kB) nHeobxoaumo
pa300paTs OINMHOBKY BRIBOJIOB IPOMEXYTOYHBIX OOMOTOK, BeIBOZ MocTa "C,"
TOICOEMHSETCS K BBIBOJaM NMPOMEKYTOUHOH 0OMOTKH H BhIBOAY "3" 9KpaHa H
MarHuronpoBoja. Ilpu H3MEpeHHM NapaMeTpoB M30JAIMHM HHJKHErO Kackaja
BOCCTaHABIUBACTCA CBA3b MEXIYy BHIBOAAMHM IPOMEXYTOYHBIX OOMOTOK,
HIYHTHpPYETCS TepeMblYKOd BepxHuii kackan. Ilocnenyronme nelcTsus
MPOU3BOAATCS TaK XKe, Kak U AN oxHokackaaueix TT cepun TO3M (TOH), ¢
rnojayeil HAIPSHKEHHUS Ha NEPBHYHYIO OOMOTKY BepxHero Kackanga. HrbxHuiH
LOKONp MPOBEPAEMOil CTYNIEHH Ha BpeMs U3MEPEHHMIT 3a3eMIIAETCS.
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Puc. B-1. CxeMbI H3MePEeHHIl TAHTEHCA YIJIa AHINEKTPUUECKHX HOTEPh
TpancdopmaropoB Toka cepun TO3M (TPH):
a.) OCHOBHOM H30JIALMY 110 HOPMANBHOH cxeMe; 0.) H30JALMH OCIESOHAX CIIOEB
10 NIepeBEPHYTOH CXeMme.
O6o3uauenus: [Ip - npegoxpaHUTeNb;
B - BRIKIIOYATEND (pYOHIBHHK);
K - nepexstrouaresb HONSPHOCTH HanPSDKEHHS;
P - perynaTop HanpsnpKeHHs,
Tp - ucnblTaTeNbHBIH TpaHCHOPMATOP;
¢ - basoperymiTop;
V - BonpTMETP.
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Puc. b-2. CxeMbl H3mMepeHH T TAHIEHCA YTiia THIJIEKTPHYECKHX 110TePh
Tpanchopmaropo Toka cepuit TOPM (TPH, TOYM-330).

OGo3HaueHus Te xe, 4T0 U Ha puc. b-1.
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Puc. B-3. CxeMbl H3Mepenutii TaHrenca yria q(u31eKTPHYecKHX
norephb Tpascpopmaropos Toka cepun TOKH-330:

a) OCHOBHOM M30JISIHH [I0 HOPMAIBHO#H CXEME;

6) M3MEPUTEILHOTO KOHIEHCATOPa 110 HOPMAIIBHOH CXEME;

B) MOCJICTHUX COEB U3OJALMH 110 [IePEBEPHYTOM CXEMeE.

O6o3nayeHns Te XK€, UTO u Ha puc. Bb-1.

Ilpy W3MepeHHH TaHrEHCA yriia OUANEKTPUYECKHX notepb 1T THma
T®PM-750 kB pa3bopka OLIMHOBKH IIPOMEXYTOYHBIX 0OMOTOK He Tpebyercs.
Ha Bcex cryneusix TT cepun TOPM BsiBox Mocta "C," NpHCOEIMHAETCS K
BBIBOJLY HY/IEBOH OOKNafKH CTYNEHH. BBIBOHBI MPOMEXYTOYHBIX OOMOTOK H
TEXHONOrMYeCKOH OOMOTKHM COCOMHSAIOTCS C HIKHHM LIOKOJEM MpOBepseMOH
CTYIEHH U 3a3€MIISIOTCA. CIBITaTeNsHOE HaNpsHKEHHE HOMAETCA Ha OLIMHOBKY
nepBuuHoi 06MoTkH. IIpH H3MEPEHUH TAHIeHCa yIila JHIIeKTPHYECKHX MOTeph
HIDKHEH CTYNIEHH BEPXHUE CTYNEHH UTYHTHPYIOTCS NEePEMBIYKON.
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Ta6auua B-1. CxeMbl H3MepeHHil TAHIEHCA YIJIA AHDIIEKTPAYECKHX NOTEPh MAC/IOHATIOTHEHHBIX TPAHCHOPMATOPOB TOKA.

nauano Tabnuyor 5-1

Homep Koutpo- Bun Coenunenne ToyeK MOCTOBON CXeMEl
puCyHKa | nmapyeMas | MOCTOBOH BoiBog "Cx" Bsison "BIT" Boison "sems”
30Ha CXEMBI MocTa KOH/IEHCaTOpa KOHEeHcaTopa
301U HH
puc.b-1, a | Ocnosnas | HopmansHas | C seiBomamu | C Beiogamu "JI1", | 3asemnen Brsoxet "I u "3" mocra
H30JIALNS "3" u wamepu- | "JI2" TTuc COEIMHCHEI C BEIBOJIOM
"C1" TEABHBIX BBIBOJIOM "3eMA" KORAEHCATOpa U
0OMoTOK HCTILITATEJILHOTO 3a3eMIJIEHEI
(11,12,.) Tpanchopmaropa Tp
puc.b-1, 6 | Mzomauus | [lepesep- C seisogamu | 3azemiien C BeIBOAOM Brisoasr "q" 4 "3" mocTa
nocnen- HyTas "3" u n3Mepu- HCIIBITATENE- COEIMHEHHI C BEIBOJIOM
HHUX CNOEB TENBLHBIX HOTO "3emia" KOHAEHCATOPA, &
"c2" 0bMoTOK Tpancopma- | Beisoael "JII", "JI2" TT
1 n2,.) Topa Tp pas3eMiieHbl
puc.B-1, a | Ocuosnas | HopmansHas | C BeiBogOM C soigopamu "JI1", | 3azemien Beisons "I" 1 "O" mMocTa,
W30S "3"TT “JI2" TT u ¢ BBIBO- "H1, "U2" TT 3a3eMineus!
"C1" JIOM UCTILITATEILHOIC
TpaHchopmatopa Tp
puc.b-1, 6 | H3onauus | Ilepesep- C BBIBOIOM 3a3zemnen C BLIBOJOM Boigoger H" 1 "3" mocTta
nocne/- HyTas "3"TT HCTIBITATENb- COEJIMHEHBI C BBIBOAOM
HUX CIOEB HOTO HCIBITATEEHOTO
"c2" tpancdopma- | Tpanchopmaropa Tp,
Topa Tp Beisoab "H1", "H2",...

3a3eMiieHsl, Beisoasl "JI1",
"JI2" TT pa33eMieHbl




0¢

okonuanue Taonuyn B-1

Homep Kontpo- Bun CoeaunerHe TOMEK MOCTOBOH CXeMbI IIpumedanue
prcynia Jmi)(})fzzlaa Mz:z‘:);(]m BriBox "Cx" Brisox "BIT" Bsisoj "zemns"
M3OTIATAH MOCTa KOHJIeHCaTOpa KOHIEHCATOpa
puc.Bb-2, a | OcHoBras | Hopmansnas | C BEIBOZOM C seiBogamu "JI1", | 3azemnen Brsoas! "II" u "3" MocTa
M30JIA1HA "0 TT 12" TTuc COEMHEHHI C BLIBOIOM
"C" BBIBOJIOM "3emis" KOHIEHCATOPA,
HCIBITATENEHOTO BBIBOABI "3"H H3MEPUTENE-
Tpancdopmaropa Tp HbIX 06MoTOK TT 333eMIIeHEI
puc.b-2, 6 | U3onsausa | [Tepesep- CeuBonoM | 3asemneH C BHIBOJIOM BriBoas "J1" u"D" mocta
mocinen- | Hyras "0"TT HCIIBITATEN b COCIVIHEHBI C BHIBOJOM
HHX CJIOEB HOTO TpaHc- "3emna" KOHIEHCATOPA, BBI-
"C2" dopmaropa Tp | Bosbl "3" 1 USMEPHTENHHBIX
06MoT1oK TT 3a3eMiIeHbI
puc.b-3, 6 | Ocuosnas | Hopmansnas | C BeIBOEOM C BeisogoM "JI1" 3azemueH Beisoani "JI" u "2" MocTa,
WR0ATAS "H"TT TT u ¢ BLIBOZOM BHIBOAK! "3"
"C" HCITLITATENLHOTO M3MEPHTENbHBIX 0OMOTOK
TpaHcdopmaropa Tp TT 3azemieHs
puc.B-3, 6 | Uamepn- | Hopmanshas | C BRIBOmOM C BraiogoMm "U" TT | 3azemneHn Brisoawt "1" u "3" MocTa,
TEJIHLHOTO "3"TT ¥ C BBEIBOJIOM BBIBOAHI "3"
KOH/IEHCa- HCIBITATeILHOTO H3MEPHTETLHBIX 0GMOTOK
Topa "C2" tpaicpopmaropa Tp TT 3asemiensl
pHc.B-3, B | M3onauus | Ilepesep- CBriBofamMu | 3azemuen C BEIROJIOM Brisoast "J{" 1 "O" MmocTa
nocnen- | Hyras "3"u"U" TT HCTBITATENBHO | COEQUHEHEI C BLIBOAOM
HHUX CJIOEB ro Tpanchop- | "3eMia" KOHIEHCATOPa,
maropa Tp BBIBO/IbI H3MEPHTETLHBIX

obmoTok TT 3aseMneHsl.




IIpuBegenHe H3MepeHHbIX 3HAYEHHH TAHIENCA yria
AHIJIEKTPHYECKHX NOTEPH U30IALHH 00MOTOK
K 33JaHHOH TeMiiepaType.

JIn BO3MOXKHOCTH CONOCTABICHHS M3MEPEHHBIX 3HAYEHHIA TaHIeHCa yIia
JIASJIEKTPHYECKHUX TOTEPH U30JSILHH OOMOTOK ¢ GA30BBHIMH 3HAYECHHSIMH M LIS
NPUHATHA  pelieHHs O  BO3MOXHOCTH  JajbHeHiledl  JKCIUlyaTaluH
TpanchopMaropa H3MEpEeHHbIE 3HAYEHHA TAHTEHCA YINIA AMIIEKTPHYECKHX
HOTEPh MPUBOAATCA K TeMIepaType OOMOTOK, NPH KOTOPOH H3MEPSIIHCH
OasoBsle 3HaueHus napameTpoB. [lepepacueT NMPOU3BOANTCA O hopmynaM:

tednp = tgdu:K,, ecnm tgdu usmepen mpu TemnepaType HuXe TOH, NpH
KOTOpPO# M3MeEPAIOCH $a30BOE 3HAYCHHE [TapameTpa,

rze tgdnp — npuBeneHHOe 3HaYeHue 1gd;

tgdu — uaMepeHHOe 3HaYeHHe tgd;

K| — xoadh¢uumenT npuseneHus;

tgdnp = tgdu/K,, ecnam tgdu mM3MepeH npwm TemmepaType Bbillle TOH, pH
KOTOPOH H3MepsIoch 6a30B0e 3HAYEHHE TapaMeTpa.

3nauenns K; npusenenst B Tabn. B.2.

Tab6auna b.2. 3navennn ko3gppunuenron K;,

PasnocTs Pasznocts
TeMrepaTyp K, TEMIIEpaTyp K,
-ty bt

1 1,03 7 1,21
2 1,06 10 1,31
3 1,09 15 1,51
4 1,12 20 1,75
5 1,15 25 2,00
6 1,18 30 2,30

IIpumeyanns:

1 t; — nauGosbas TEMIEPaTypa; t; — HaHMEHbIIAs TEMIIEPATYPa.

2 3nayenns kodpdunuentor K, He ykasanHsle B Tabnuue, onpeneasoTes
YMHOXEHHEM COOTBETCTBYIOWMX Kod(ppumuenton. Hampumep, xoabduuuent
K, coorsercTBylomuii pasHocTH Temmeparyp 12 °C onpenensercs mo
(popMyne: Ku = KIO*KZ = l,31a1,06 = 1,39
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Ilpniaoxenne B

MeToauka usMepeHus CONPOTUBJICHUSI 00MOTOK NOCTOSTHHOMY
TOKY /Il H3MEPHUTEILHBIX TPAHCPOPMATOPOB.

H3mepeHne CONPOTHBIECHHAA OOMOTOK MNOCTOSHHOMY TOKY  JIUIA
H3MepUTENBHBIX TPaHCcGHOPMATOPOB MOTYT MPOHU3BOIUTHCH JIFOOLIM Cnoco6oM:
OQMHAPHBIMU U JBOWHBIMH MOCTaMH (KJIACCa TOYHOCTH He HIDKE 4), METOHXOM
aMIepMeTPa-BONbTMETpa. 3@XHMBI MOCTOB NOCTOSHHOTO TOK2 M BBIBOZBI
BTOPHYHEIX OOMOTOK H3MEPHUTENBHEIX TPaHC)OPMATOPOB COEAHHSIOTCA B
COOTBETCTBHM C MHCTPYKUMEH IO 3KCIUIyaTalldd HCINONB3YeMOoro Ipubopa.
OnuHapHbIe MOCTH MOCTOSHHOTO TOKa HE PEKOMEHAYeTCS HCHONB30BAThH MPH
3HaYCHUAX U3MEPSIEMOTo CONPOTHBIEHHS MeHbile 1 OM.

CxeMa H3MEpPEHHH CONPOTHBICHHH NOCTOSHHOMY TOKY METOHOM
aMIepMeTpa-BoabTMeTpa mpuBeaeHa Ha puc. B-1. IlpuGopsl mo/mkHBI OBITH
xacca ToyHoctH He Hmke 0,5. BonbTMeTp HeoOXOXUMO MOAKIIOYATH
HEMOCPEeNCTBEHHO K BHIBOZAM OOMOTOK HM3MEPHTENBHEIX TpaHC(HOPMAaTOpOB.
3HaueHHe TOKAa NOMKHO ObITh TakuM, 4Yrobbl OTCYeT NOKasaHuii mnpubGopa
NIPOM3BOIHIICA 110 BTOPOH MOJOBHUHE WKaIbl. I H3MEPEHHS TOKA NONYCKAeTCs
MCIIONB30BaHHE KaK aMIEPMETpoB, Tak M HIyHToB. llemecoobpasHo BO Bcex
cllyyasXx JO paspelBa LENH TOKa pa3phBaTh LENb HAMpPsOKEHHs, 4YTOOB
HCKJIIOYHTH PE3KOE OTKIIOHEHHE CTPEIKH BOJIBTMETPA HIIM MWIIHBOJILTMETPA.

B p F@— R —@‘
I — (D

w

Puc. B-1. Cxema H3mepeHHii CONPOTHBIICHHH NOCTOAHHOMY TOKY
00MOTOK TpaHCcHOPMATOPOB TOKA.

O6o3Hayenus: b - akkymynatopHas Oarapes; P - pybunbuuk; II -
H3MEpHUTENbHBIN WyHT; A - aMmnepmerp; mV - MWUIMBONBTMETP; R -
pETyIMPOBOYHBIH peocTaT; Rx - 06MoTKa TpaHcdopMaTopa Toka.

IlpuBeneHue  U3MEPEHHBIX  3HA4YeHHH  CONPOTHUBIECHHHA  OOGMOTOK
TIOCTOSHHOMY TOKY K 3aJaHHO#H TeMueparype.

Hns BO3MOXHOCTH COTIOCTaBIEHUS U3MEPEHHBIX 3HaYeHUH
CONpOTHBIIEHNH OOMOTOK IMOCTOAHHOMY TOKY BCE OHH NPHBOAATCA K OZHOM
TeMIeparype no popmyne:
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Rnp = Ru~(235 + ¢)/(235 + tu)

rae Rop — npusenennoe 33a4€HHe CONPOTUBICHHS,
Ru — u3MepeHHoe 3Ha4eHHEe COTPOTUBIEHHUS;
ti — TeMrieparypa 06MOTKH npu HaMepenun, °C;
t — TemmepaTypa, K KoTOPOil TpebyeTcst IPMBECTH CONpOTHBIEH!E, °C.
3a TemmepaTypy OOMOTKHM NpPHHUMAETCS TEeMIEpaTypa BEPXHHX CIOER
Macna.
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Ilpuaoxenne I

MeToanka CHATHS XapPaKTePUCTHK HAMATHUYHABAHHS
TpaHcpopmMaTopoB TOKA.

CHATHE XapaXTepHCTHK HaMarHHYMBAaHHUA (3aBUCHMOCTH HANPMKEHHS Ha
BTOPHYHOU 0OMOTKE OT TOKa HAMArHWYHMBAHHMS Ha HeH) MPOU3BOLUTCS MYTEM
TONAYH pPEeTyTHPYeMOro HaNps KeHHS Ha OJHY M3 BTOPHYHBIX OOMOTOK NpH
Pa3OMKHYTOM NEPBHYHON OOMOTKE IO cXeMaM, NpPHBEJAEHHBIM Ha puc. I'-1
(mpenBapHTENBEHO HEOOXOANMO pasMarHUTMTh TT 1O METOAMKE MPHIOKEHHS
M). ns  cHATHA  XapakTEPHCTHK  JODKHA  [PUMEHATHCE  CXeMa,
ofecnieunBaronias HaUMeHpLIee HCKAKEHUE CHHYCOHU IBI HANPSHKEHHS.

Cxema ucnisitanuii puc. I'-1, 6 obecnieynBaer peryaMpoBaHue HalpsDKeHHS
OT HYJIS 0 JuHeHHoro, cxeMa Ha puc. I'-1, B - oT dasHoro go guHeiinoro. Ilpu
HCNILITAHMHM OJ(HOM M3 BTOPHYHEIX 00OMOTOK BCe OCTAJbHbIE BTOPHYHbIE
oomoTkH nposepsieMoro TT XomKHBI OBITL 3aAMKHYTHI.

3HaueHHE HANpsHKEHUS Ha  BTOPHYHOH OOMOTKE TIpH  CHATHH
XapaKTepPHCTHKH HAMarHU4YMBaHHSA HE NOMKHO npeshimmath 1800 B. Ecnu mns
CHATHA XapaKTePHCTHKH HaMaTHUYHBAaHUS IOTPeOyeTCs HalpsiKeHHE BbIile
3HAYEHUS JIMHEHHOTO HaOpsDKEHHs IMTafouiell CeTH, TO HeoO0XomauMmo
HCTIONB30BaTh cXeMy puc. I'-1, B C [OMOJHUTENBHBIM HOBEICHTEILHBIM
TpaHchopMaropoM. MOMHOCTE 3TOro  TpaHchOpMaropa JODKHZ ORITH
COrnacoBasa c TOKOM HAaChIILEHUS NPH HCIIBITAaHUH rpoBepsieMoro TT.

Ilpy mnpoBepke XapaKTepUCTHK HaMarHUYWBaHUS Ha OOMOTKax ¢
orBeTBIeHUAME (BCTpoeHHbie TT, mamepurensHble 06MOTKH BbIHOCHBIX TT)
HalpsDKEHUE pEeKOMEHAyeTcs MojJaBaThb Ha BCO 0OMOTKY (MpoBepka
XapaKkTepHUCTUK HaMarHHMYMRAaHWA Ha BCeX OTBeTBICHHAX He Tpebyercs). B
OPOTHBHOM  cilydyae jgomycTumoe Hampsokenne Up mna pabouero
(TIpoBePAEMOT0) OTBETBIICHUS ONPENEIISETCS 0 COOTHOUICHHIO:

K
U,=—2% 18008,

Maxc

rae Kpss - KoddduimeHT TpaHchopManuu npoBEpIeMOro OTBETBIECHHS,
Kuaxe - MakcuManshelit i ganHoro TT koadduipient tpancdopManuu.

Ins TT, usrorosienHsix B 1981 r. i nosxe, B MacropTe KOTOPHIX yKA3aHbL
[1apaMeTpbl KOHTPOJBLHOM TOYKM XapaKTEPUCTHKM HAMArHUYHBAHHUS, CHATHE
XapaKTepUCTHKH HaMarHWYMBaHHWA MOXeET OBITh 3aMEHEHO H3MEpPEHHEM
HampsKEHHs M TOKA HAMarHWYMBaHMA B KOHTpoNpHOM Touke. I[lapamerpsr
KOHTPONBHOH TOYKH XapaKTePUCTHKH HaMarHHYHBAaHHSA MPOBEPAIOTCS MO OQHOM
H3 cXeM pHc. I'-1 B 3aBHCHMOCTH OT TpeOyemMOro 3Ha4eHMs HaPsKEHHS.
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Puc. I'-1. CxeMbI CHATHSA XapAKTEPUCTHK HAMATHHYHBAHMSA
TpaHc(hopMaTOpPOB TOKA:

a.) C OIHHM PeryIupOBOYHEIM YCTPOHCTBOM;

©.) ¢ AByMS peryaMpoBOYHBIMU YCTPOHCTBAMH;

B.) C OIHHM PEryTHPOBOYHBIM YCTPOHCTBOM.

Jlns u3sMepeHus TOKAa HAaMarHUYWBaHUS JIOMDKHBI MPUMEHSATHCS NMPUOOpSI,
U3MEPSIOILME AEHCTBYIOMICE 3HAYEHHE TOKA. VI3MepeHHe HaIIPHXKEHHs JOIDKHO
NPOU3BOJUTLCS BOJBTMETPOM, H3MEPSIOUIMM CpeaHee 3HadeHHe. IlokasaHms
mpudopa NpH TOM CleAyeT yMHOXUTh Ha koddduuuent 1,11. Ha npakrtuke
PEKOMEHAIyeTCs  HCIONb30BaTh KOMOMHMpOBaHHbIE npubopel cepuu 1
(Hanpumep, KOMOMHHpOBaHHbI npubop I[4312), mnoKazaHHA KOTOPHIX
TIPONOPLMOHANBHE CPENHEMY 3HA4YCHHIO, @ IIKaja TpOrpagyHpoBaHa B
JIeUCTBYIOWUMX 3HAaueHHsX. B 3ToM ciayvae ymMHOXaTh MOKa3aHus npubopa Ha
yKasaHHbIH Bhize ko3 dunuedT 1,11 He Tpebyercs.
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Hpnaoxenune J]

MeToanKa IPoBePKH NMOJISAPHOCTH BHIBOIOB TPaHCGoOpMaTOpOB
TOKA M HANPSDKEH U,

IlpoBepka  ONHOTONAPHBIX ~ BBIBOAOB  TpaHCOPMATOPOB  TOKA
ocymectBuserca no cxeme puc. J{-1. V kackagueix TT nmoaspHOCTE MOXKHO
IPOBEPATH KAK OO KX COOPKH Yy KaXHOIO Kackaja, TaK M Ha MOJIHOCTHIO
cobpannom TT. IIpu nposepke BcTpoeHHbX TT (5o HX yCTaHOBKH Ha MECTO)
9epes ero OKHO NPoJeBacTCa CTEpKeHb (IIPOBOX), HIPAIOWIMH POJlb HEPBHYHOM
06MOTKH.

K
+ -
1k n2
n1 n2

+r_

Puc. JI-1. Cxema npoBepkH NoAsipHOCTH TPancGopMaTopoB TOKA.
K - wrow, pyGunsHHK.

OnpenencHue ONHOMONAPHBIX BHIBOXOB TpaHC(HOpMATOpa HANPSIKEHHA
DODKHO 003aTeNbHO TPOU3BOAMTECA Y TPaHCHOPMATOPOB HAUPSIKEHHA C
HapyWIEHHBIMH 3aBOJICKHMH O00O3HauyeHHAMH BBIBOJOB, y TpaHcdopMaTopos
HANpsOKCHHs, [OJBEPraBUIMXCA PEMOHTY € OTCOCAWHEHHEM OOMOTOK, W B
IOpYTHX nonoGHeIX ciay4asX. CxemMa ONIpefeNeHHs ONHOMOMAPHBIX BHIBOAOB
npuBefeHa Ha puc. [-2.
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Puc. I-2. Cxema 145 onpeje/ieHHs OTHONOJISIPHBIX BHIBOXOB OXHODAZHBIX
TpaHcGOpMaTOPOB HANPSIKEHHS.

TaneBanomerpoM I' Moxer chyxure moboH H3MepuTenrHBI NpuGOp
HOCTOSAHHOIO TOKa C OO0O3HA4YeHHEM TOJIAPHOCTH 32XXHMOB H TpebGyeMoii
YYBCTBHTENBHOCTEIO (HaNpUMEP, MWUIHAMIIEpPMETpP, MHIMBOALTMETp). [lns
yno6cTea paboTHI KeNnaTeIbHO HMETh HyJIb Y IPHO0PAa NOCPEAHHE IKATIEI.

Hcrounukamu Toka moryT Otk 1 - 2 6aTapen or KapMaHHOro Qomaps,
aBTOMOOWIBHEIH akkymyasTop Ha 6 - 12 B u ap. AKKyMYISTOpPBI JOJDKHBI
BKJIIOYATECS 4epe3 CONPOTHUBIEHHE, OrPAHHYMBAIOHMIEE TOK MO 3HAYEHHMs,
JOIMYCTHMOTO JyIsi AKKYMYJIATOpA.

BeiBoa "mmoc" Garapeu NMOACOEAMHSCTCA K BhIBOXY A TpaHcdopmaropa,
mpubop MOAKNIIOYaeTcs K BTOPHYHOH oOMoTke mnpousBonsHO. ITopOmpaercs
BIMOYeHHe mpubopa, NPH KOTOPOM CTpeNKa OTKJIOHSETCS BIPaBO NpH
3aMbIKaHMK nenu OaTaped W BIEBO NPH pasMBIKAHMH. BuIBOX BTOPUYHOH
06MOTKH TpaHcdopmaTopa, K KOTOpOMY MOAKIOYeH "mmioc" mpudopa, 6yner
HMETh OJUHAKOBYIO MOJAPHOCTh C BBIBOAOM HNEPBHUHOH 0OMOTKH, K KOTOPOMY
noaksoYeH "mioc” 6atapeu.
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Ilpuioxenue E

Metoauka u3smepenns kodpduunenra rpanchopmanuu
TPaHCc(pOPMATOPOB TOKA.

Ilposepxa kosdduumenta TtpaHchopManuu TpaHCHOPMATOPOB TOKa
HaNpsDKEHUEM, MO HWCHBITAaHUS 3aMUTHl MepBHYHBIM TOKOM, MO3BOJIAET
onpefeNuTh, COOTBETCTBYET N (hakTHdeckui koadduuHeHT TpaHCHopManuu
TpebyeMoMy. DTO BaXKHO, TaKk Kak BBHIHOCHBIE TpaHC(HOpPMATOpPHl TOKa
HO3BOJAIOT MepekIioyaTh KodpduLuueHT TpaHcdopMalMn Ha mMepBUYHOM
cTropoHe, a BcTpoeHHrle TT umeror Heckonbko oTmaek. lIpomepka
kodpdunuenTa TpaHchopMalM¥ B YCIOBHSX OSKCIUIyaTaluu HeoOxoauma
HE3aBHCHMO OT TOro, GYAYT MPOM3BOAHTECA B IIOCHEAYIOLIEM HCIIBITaHHA
3aLIUTHl [EPBUYHBIM TOKOM WJIH HET.

IMpoBepka kosdduuueHTa TpanchopManuu TpaHcHOpPMATOPOB TOKa B
9KCIUTyaTalid M TIpM HalafKe MPOU3BOIAMICA C MOMOMIBI Harpy3O4HBIX
TpacopmaropoB. TOK TMOJBOAMTCS K 3a)KHMaM IMEPBHYHON OOMOTKM INpH
3aKOpOYEHHON Ha aMIIEpMETP BTOPHYHOH 0OMOTKe.

Ompepnenenne xo3ddunventa TpaHchopMauMy IPOU3BOAMTICA IO
OTHOLIECHHO NEPBUYHOTO TOKA I K BTOpHYHOMY TOKY li5.

ITposepka kos3ddunuenta TpaHchopManmu HampskeHHem ynoOHee
NIPOBOAUTL OJHOBPEMEHHO CO CHATHEM BOJBTAMIIEPHOM XapaKTepPHCTHKH
Tpa"chopMaTopa TOKa M0 OGHOM M ToH ke cxeMe. [Ipu ITOM HOCTATOYHO HPH
CHATHM OxHOW n3 Todek BAX usMeputh HampsxeHue Ha 3axumax JI1, JI2.
Koaddunuent tparncdopmanuy paBeH:

K. = UH]-HZ
T - U -
J1-J12

IlpoBepka xosdpdunuenra rpanchopmanum TpaHCHOpMaTOpOB TOKa
HANpPs)KEHHEM JaeT BO3MOXKHOCTb 3a0JIarOBPEMEHHO, 4O HMCMBITAaHUS 3aMUTHI
OEpBUYHBIM  TOKOM,  OMNPENENUTh, COOTBETCTBYer JiM  (haKTHUECKHUH
ko3¢dPpuuMeHT TpaHchopMamuH TpebyemoMy. 3To 0COOEHHO BaXHO A
BBIHOCHBIX  TpaHCOpMaTOpOB  TOKa, mnepekitodeHue  KodbduiuneHta
TpancopMaluH KOTOPBIX MNPOU3BOAUICA HAa HEPBUYHOH CTOpOHE, W A
scTpoeHHbIX TT, muMerommux psg ormaek. 3abnaroBpeMeHHas I[poBepKa
kodddunrenta TpanchopMalMH LellecooOpa3Ha BO BCEX CIIydasx HE3aBUCHMO
OT TOro, OygyT NpOU3BOAMTECA B MOCHEAYIOIUEM WCHBITAaHHSA 3aILUTHI
TIEPBUYHBIM TOKOM HJIM HeT.

IIposepka koadduunenta tpanchopmanuu TT mpoussoaurcs usMepeHHeM
COOTHOLIEHHH TOKOB MIHM HAnpsHKeHWM B MEPBHYHONH M BTOPHYHBIX OOMOTKax
COTJIACHO CXEMbI H3MEPEHHUH, MOKa3aHHO Ha puc. E-1.

Ionaua Toka (puc. E-1, a) ocymecTBiseTCs 0T Harpy304HOro YCTPOHCTBA
Ha nepBuunyio oomoTky TT. Jing usmepenus xoddduuuenta TpaHchopMaluu
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BCTPOGHHBIX TPaHC(OPMATOPOB TOKa B €r0 OKHO BCTAaBNSETCA TOKOBEAYLIMH
CTepXKeHb, HCIIONHAKIIME pOib IepBUYHOH OOMOTKH. 3HaueHHe TOKa
ycraHaBnuBaercss B npefenax 0,1 - 0,25 HomuuansHoro. Kiacc TOYHOCTH
HU3MEPHTEILHBIX IPUOOPOB NPENOYTHTEILHO UMeTh He meHee 1,0. M3MeHcHue
Toka B repBuyHoi wHemy TT NPoOM3BOAMTCA WIM aMnepMeTpOM OpSMOTO
BIJIIOYEHNs, WIN C HCTIONB30BAHHEM H3MEPUTENLHOro TpaHchopMaTopa TOKa.
Tlpy HamHYMH HECKOJBLKHX BTOPHYHEIX OOMOTOK BCE€ OHH HOJDKHBI ObITH
3aMKHYTbI HA U3MEPUTCTbHbIC HpHGOpLI YITH 3aKOPOUYCHBL.

Kosdpduunent tpanchopmarmu nposepsiemoro TT paBeH OTHOLWICHUIO
3HA4YEHHI IEPBHYHOTO H3MEPEHHOTO TOKA BTOPHYHOMY.

Ha nonnocTbio coOpamHbix TT, uMeromux mnepBHYHYI0 OOMOTKY,
onpeneneHue Ko3bduuueHTa TpaHCHOPManH MOKET GBHITH BHIIOIHEHO yTEM
[O/Ia4¥ PETYIHPYEMOro HalpsXKeHKs Ha BTopuyHyro odMoTky TT (puc. E-1, 6).
3Ha4YEHHE HANPMKEHHUs!, [10/1aBaMOT0 Ha BTOPHYHYIO OOMOTKY, COCTaBaseT, Kak
npaBuilo, He 6o7ee 220 B. 3HaueHHe HanpsHKeHHs HA HepBUYHOH 0OMoTke (V2)
nostomy mano (Menee | B) u ncmonssyemeie mpuGOpsl AOIKHBI 00ECTICUUTH
HEOOXOOUMYIO TOYHOCTb M3MEpEeHHH, a Takke He BHOCHThH JOMONHHUTENbHBIX
norpewHocTe! (peKOMEHAYETCS MCTIONIb30BaTh MPUOOPLI C CONMPOTHRICHHEM HE
Meree | kOM/B), k1ace TOYHOCTH NpHOOPOB He MeHee 1,0.

Koadduunenr tpanchopmanuu nposepsiemoro TT paseH OTHOIUICHHIO
3HaYeHHs HalpHKEHHUA HA BTOPHYHOH OOMOTKE K 3HAYEHMIO HaNpsOKEHHA Ha
nepBHYHOI 0OMOTKe.

HY
2\
P | xAj T
~
™
a)
T
P —
~ V2 =
6)

Puc. E-1. Cxemb! npoBepkn ko3ddunuenrta Tpancopmannu
TpaHcGopMaTopoB ToKa:
a.) METONOM H3MepeHHI TOKOB; 6.) MEeTOIOM H3MEPEHHH HANPHKEHHI.,
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Obo3nauenns: TT - npopepsaembiil TpaHcpoOpMaTOp TOKA,
TT1 - usMepuTenbubii TpaHCHOPMATOP TOKA;

P - peryasrop Hanpsxenns;

HY - narpysouHoe ycTpo#HCTBO;

A - amnepmerp;

V — BoabkIMETD.
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Hpunoxenne K

MeToanka npoBepKy Ka4eCTBA YILUIOTHEHHI TpaHchOpMaTopoB
TOKA M HANPAKEHH .

IpoBepka nMpoH3BOOMTCS ANl MACIIOHAMOMHEHHBIX HerepMeTHyHbIXx TT u
TH. Tlepen nposepkoit HEOOXOAMMO OYMCTATH MeCTa YIUIOTHEHHH (MEXAY
LOKOJNEM U MOKPBIIKOH, MEXAy paCUIMPHTENEM H NOKpPbIUKOH, B MecTax
COYJICHEHHSA eTaNeli MacloyKa3aTels, B MECTaX BbIXOAOB BHIBOAOB NIEpPBHYHOM
¥ BTOpPHYHBIX 06MoTok). Crexiio Macmoykasatens BO UsbexasHe pa3pyiieHus
HeobxogumMo o6epHYTh TkaHblo. Ha BpemMs mpoBepKH JeMOHTHpYyeTCs
BO3lyXOOCYUIMTENb H Ha €r0 MECTO NPHCOECAMHACTCA IUTYLIEP C MAHOMETPOM H
LDIAHTOM AJIA ITOAAYH Macia.

B TT u TH nonxaunBaeTcsa Macno no aasnenus 50 + 5 kIla u Boiaepxusa-
e1Cs B TeyeHHe 5 MMH. 3aTeM NaBlEHHE CHIKAETCH H OCMAaTPHBAIOTCS MecTa
YIUIOTHEHHHN.
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Mpunoxenue 3

Mertoanka ucneiTanus Tpancopmaropos Toka Tuna TOHK/I-
330 kB u T®PM 330-750 kB B skcniiyaranus 751 ONeHKH
BJIAr0COAePXKaHHs TBEPAOH H30IALHUH.

O BiarocojgepkaHuMy TBEpIOH W30IANMH MOXKHO CYAHTh HO BEIHYHHE
TaHTeHca yriia MoTephb M30JAHU B HeHarpeToM IpH 20 °C u HarpetoM o 60 °C
cocrosuun nipu 10 kB. TanreHc yrna norepb cyxoii MacnobapbepHo#t H30IALHN
B Ipelenax N3MeHeHHs TeMIepaTypsl B Henarperom rpu 20 °C ¥ HarpeToM a0
60 °C cocTosHHMH HOJDKEH U3MEHATHCA He Goiee 4eM BIBOE.

HarpeB repmeTHyHOro TpaHctopmaropa Ans Ieneld THarHOCTHKH MpOolle
BCEro OCYIIECTBHTH [THTAHHEM BTOPUUYHBIX OOMOTOK mepeMeHHbIM TokoM. Ha
[IEPEMEHHOM TOKE NpPH KODOTKO3AMKHYTOM IepBHYHOM OOMOTKe aKTHBHA
MOIIHOCTb, HIYIIAs Ha HarpeB TpaHcdopmaTopa, nomkHa 6Tk nopsaka 70-100
BT, 1 BhldenseTcs OHa, B OCHOBHOM, 3a CHET IIOTEpPh CTalH MarHUTOIPOBOAA.
Tox kaxnolt U3 NATH BTOPHYHBIX OOMOTOK HOJDKEH COCTABJIATH HECKONBKO
COTEH MUJITHAMIIEP TIPH HANPSKEHUH HECKOJIBKO COTEH BOJIBT.

Harpers TpancdopmaTop MOXKHO ¥ [IOCTOSHHBIM TOKOM. B 3ToM cnydae
TOK KaXgoH BTopHuHO 0OMOTKH HOMKeH cocraBmare 1,2-1,5 A npum
Haupsokennd o 12 B. O6was MOmHOCTb Harpesa He AO/DKHA npesbluiats 100
Br. Ilocne 3Toro HeoOXOgHMO pa3MarHHYMBaHHE MarHMTompoBoua. Kpome
TOro, 1enecoobpasHo HCIONB30BATh HHUYKIHOHHY 00MOTKY. VHaykuuoHHas
00MOTKA JOJDKHA NUTaThCs NMepeMeHHbIM TOKOM HanpspkenueM 220 B, yto6ni
TEIUIO BBIZENAANOCE B (heppOMArHHTHOH CTanu Hecymeit TpyOhl BHYTpH
tapdopoBoro uzonaropa.

IlocTossHHAaS BPEMEHH HAarpesa /Uit repMETHYHBIX ’I’paHC(pOpMaTOpOB TOKa
coctaBsier 25-30 wacoB, mo3ToMy 4ro0B NPOrpeTh BCIO BHYTPEHHIOIO
M30JANHI0 He0OX0MHMMOe BpeMs TIPOrpeBa JODKHO ORITH 0KONO 3-X CYTOK.

KoHTpons Temmeparypbl BHYTPEHHHX CJIO€B H3OMSUHMM DPOIUE BCEro
BECTH 1O OMMYECKOMY CONpPOTUBICHHIO TOCTOSHHOMY TOKY BTOPHYHBIX
oOMmoTok. Ilpu mporpeBe MOCTOSHHBIM TOKOM 3TO MOXHO OCYIIECTBIATH
HENPEPBIBHO O MOKa3aHHAM aMIIepMETPa M BOILTMETPA.
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Ilpuno:xenne U

MeToauka u3MepeHust CONMPOTHBNEHHS U30IAUHH 00MOTOK
TPaHchopMaTOPOB HANPHKEHHS.

Himepenune COMPOTHBIEHUS  M30MSIIIMH  MEPBUYHBIX  0OMOTOK
TpaHCcHOPMATOPOB HAMPAKCHUS [IPOH3BOAMUTC MAraoMMETPOM Ha HalpsiKeHue
2500 B. CxeMa usmepeHus npuseeHa Ha puc. M-1.

e L3
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3 =
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UpKoAY

Puc. H-1. Cxema u3MepeHus CONPOTHBIEHUS HIOAALMM HEPBHIHBIX
o6MoTOK TpaHCHOPMATOPOB HANIPSIKEHUA.

H3mepenus conpoTHBIeHHS U30JANMH BTOPHUHBLIX 06MOTOK, a TaKkxke
CBA3YIOIUMX  OOMOTOK  KacKaiHbIX  TpaHC(OpMaTopoB  HAampsOKEHHS
MIPOM3BOIMTCS METaOMMETPOM Ha Hanpsokenue 1000 B,

ConpoTHB/ICHHE H30JSUMH OTHOCHTEIBHO 3eMJIM CIIENYeT OnpeiensiTh
s NORHOCTBIO COGpaHHOﬁ CXeMBl € HNOAKITHYCHHBIMH oOMoTKaMu
TpaHcopMaTopa HANpsKEHUs, CO BCeMU BKITIOUEHHBIMU pelie ¥ 1puGopamu,
Npy BCEX NONOXKEHUAX AanrapaToB, MEPEKNIOYANOIMX HElH HanpsKeHHd C
ozHOTO TpaHcHOpMaTopa Ha APYTOH.
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ITpunoxenne K

MeTtoauka H3MepeHHst TOKA X0J0CTOr0 X012
TpauchopMaTOpoOB HANPSIKEHUS.

H3MmepeHus TOKa XOJOCTOTO XO4a NPOH3BOAATCA NO cxeme Ha puc. K-1 Ha
HONHOCTRIO COOpaHHBIX KackKafHbIX TpaHCopMaTopax HanpskeHHs (Cepuu
HK®), a Tarke 3neKTpOMarHUTHBIX YCTPOIHCTB €MKOCTHBIX TPaHC(HOPMATOpOB
HampsoKeHHs nojiayeil Ha BTOpHuHYIo 06MoTKy TH HOMHHAIBHOTO HampsKeHHs
OaHHOH 06MOTKM. 3HaYeHHe HOMMHAIBHOTO HANPSHKEHUs BTOPHYHOH 0OMOTKH
onpenensetcs tviom TH u BeiGHpaeTcs 10 €To MacOpTHRIM AAHHBIM.

A

Qs

Xa

p—® a
3 3,

Prc. K-1. Cxema H3MepeHNst TOKA X0JI0CTOro Xoja TpaHcopMaTopoB
HANPAXKEHMS.

P - perynnpoBoyHOe yCTpOHCTRO, A — aMniepMeTp, V — BOIBTMETP.

H3mepurensHas anpapaTypa (B OCHOBHOM pPEryJIMpOBOYHOE YCTPOHCTBO)
J0o/KHA OBITH pPacCYMTAaHa HA JHTENBHOE NpOTEKaHWe Toka He MeHee 30 A,
COOTBETCTBYIOLIETO HEHCTBHUTECNBHBIM TOKaM xomoctoro xoma TH. J[ins
PETYIHPOBKH TOKA PEKOMEHIYETcs INPHMEHATh Harpy304HBIE PEOCTAaThI
HeoOxomuMbIx mapamerpoB. IIpM npuMeHeHMH B KadyeCTBe pEryIHpPYIOAX
YCTPOHCTB  aBTOTPaHC(HOPMATOPOB [POMCXOAMT 3HAYHTENBHOE HCKaKEeHHE
dopMBl TOKa XONOCTOTO X0Ja H IOJITOMY aMIepMeTp OyHeT MOKa3HBaTh
3aHIKEHHOE 3HaYeHHE.

[lepconar pH U3MEPEHMAX JODKEH IPOSBIATH OCTOPOXKHOCTH, TAK KaK Ha
BBIBOJAX NEPBMYHOH OOMOTKM OyneT HaBEIEHO HOMHHAIBHOE HANpPSHKEHHE
nposepsaeMoro anmnapara. Kpome Toro, Heo6xoauMo cleanTs 3a TeM, 9To0bl TOK
BO BTOPHYHOH 0OMOTKE HE NpPEBBILIAT 3HAYEHHs, ONPEAENIEMOro IO €ro
MaKCHMAIbHON MOLIHOCTH.



Ipuioxenue JI

Mertoauka n3mMepenns ko3pPpuunenta rpanchopmMautu
TpaHchopMaTOPa HANPSKEHH L.

Cxempbl u3MepeHHil koddduierra TpaHchopMaunu TpaHchopMaTopoB
HanpsOkeHHs Tokasawel Ha puc. JI-1. Tlpemenst u3mepenuii npuGopos
(BOHBTMCTpOB) JOJDKHBI COOTBETCTBOBATh 3HAYCHUSAM II0JABACMBIX HA OGMOTKH
HATPsHKEHHUH U HMETh KNacc TOUHOCTH He MeHee 1.

[Iposepka ko3¢ dunuenra tpanchopmaunu ogropasusx TH seinonnsercs
myTeM WOJaYH Ha IepBHYHYI0 OOMOTKY pEI'yIMpyeMOro HAlpsDKEHHA H
H3MEPEHHA €Tr0 3HAYEHHA Ha BHIBOAAX BBICOKOTO W HH3KOro HanpsuKEHui
(c™m. puc. JI-1, a).

[nn opnodazusix TH ko3gpduumeHT TpanchopMaudd MOXHO (POBEPHTH
TaXKE CPABHEHHEM HATPKEHWH HAa BTOpPUYHBIX obmorkax y aByx TH
(puc. JI-1, 6). g sroro nepeuunbie 06MoTkM nposepaembix TH coepunsiores
napaulenbHo, Ha OCHOBHYIO BTOPHYHYIO OOMOTKY OXHOFO M3 HMX NOJAeTCS
perynHpyeMoe HanpsukeHHe. [Ipon3BORUTCA M3MEpEHHE HANPKEHHH Ha Beex
obmorkax nposepsembix TH. Ha Bcex oOMoTkax 3HaueHHA HanpskeHuii
JOIDKHB! COBIMAATh..

THi  TH2
g,
AA

P A a 0 "
i
SRS LI
@Xl 5 ==

A

Puc. JI-1 Cxemei u3mepenus ko3gdnumuenTa rpanchopmanuu
TpancdopmMaTopoB HANPHAKEHH.

a — o1Ho(ha3HBIX IPAMBIM MeTONOM; O— 0fHO(hA3HKIX METONOM CpPaBHEHHS.
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IIpuioxenune M

Metonnka pazmaruuuHBasus TpancopMaTopa ToKa.

Pasomknyte Bce OOMOTKM, BKmMO4as INepBUYHYIO. OIHY BTOPHYHYIO
OOMOTKY = TIDHCOEIHHMTb K HCTOYHHKY PETYJIMPOBaHMSA  HANDAKEHUSA.
PasmaranuynBaHHe NpPOM3BOAMTCS TPEXKpPATHBIM IUIABHBIM IIOABEMOM A0
HOMHHAQTLHOTO 3HAYEHHd W CHHXKCHHA JO HYJAA BTOPUYHOTO TOKA.
PasmarauuyvBagie NPOBOIUTCS JUIS KOXIOH BTOPHYHOMH OOMOTKH.



IIpuaoxenue H

IACHIOPT-ITIPOTOKOJI TPAHC®OPMATOPA TOKA.

JHEProcucreMa

3NEKTPOCTAHLIMA, CETEBOH PalOH,

NoACTaBIUA

3alHILAEMBIH 00BEKT

MECTO YCTAHOBKH

1. Hacnopr-nporoxon TpanchopmaTopa ToKa.

HacnoprHele gaHubie

Tun TpancopmaTopos Toka

Koapduument tpatchopMariu
I'ox BeIMycKa

Ob6o3nayenne| Kiace HomHuHanbHBIR pexHM Homunanenas
06MOTKH | TOYHOCTH Harpy3ku npenensHas KpaTHOCTh
Om B-A Kl()uoar
Cxema COEIMHEHUS U MOTAPHOCTh Mapku 3arpy3ka
TpaHc(OpMaTOpPOB TOKA POBKa | TpaHC(hOPMAaTOPOB TOKa
Paza
Cropona

HonsapHocTts

O6o3HaueHue
06MOTOK

[Noxasare HOJIHYIO CXeMY COEAUHEHHS
0OMOTOK C 3a3eMIIeHHAMH. B

MapxupoBka

NPAMOYTONbHHKaX yKa3aTh MONAPHOCTE M YKa3aTh

o6o3HayeHHne BbIBOZOB BTOPHYHbIX

OOMOTOK.
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IMokasars nonHymo cxemy
3arpy3ks. B npsaMoyronbHukax
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OcHoBHbIE Ka0enH.

Ne [Hammenosaune|MapkupoBkajMapka| CeueHne, |[Inuna,| Conporusienne

2
MM M skuna, Om

CoexuHuTEIbHbIE MY(]THL

Nerm.| O6o3nauenue | Paccrosmue no mnuHe kaGens ot Tpancdopmaropa
Kabens TOKa 10 MydThI
1
2
3
4
Hata Cocrasun IpoBepun

2. TlpoBepka NpH HOBOM BKIIOYEHHH.

2.1. Bnemnuii ocMOTp.

DIIeMEHThI CXEMbE Cocrosune

Beisogs!

CHopku BHIBOJOB
3azemieHus
Yunornenus
KaGenrunie pa3genku

KaGenu u coeauHHTENbHEIE MyDTHI

2.2. [IlpoBepka cxeMbl COEMHEHHA TOKOBBIX LCIICH.
CxeMa 1 MapKHPOBKa COOTBETCTBYIOT MOHTaXHOM cxeMe Ne
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2.3. TIpoBepka CONMPOTHBIEHHSA H3ONAIMH TPaHCHOPMATOPOB TOKAa M MX
LeneH 1o dNeMEHTaM MErOMMETPOM Ha B (B coorBeTcTBUM C
NIPUIIOKEHHEM A).

O6o3HayeHne TpaHCHOpMaTOPOB TOKA

ConpoTHBIIEHHE H30JALHM MEXIY 0OMOTKaMH,
MOM

ConpoTuBNeHHE H3ONALUMH Ha 3eMII0, MOMm

O603Hayenue Kabens

ConpoTHBIIeHHE H30NALMH Ha 3eMITK0, MOm

MHHHMaIBHOE ~ CONPOTUBIIGHWE  W30JAUMH
Mexay xunamu, MOm

ConpoTUBieHUE H3ONALHH HA 3€MIII0 B [IOIHOH
cxeme, MOM

2.4. [IlpoBepka 3JEKTPUYECKOH NMPOYHOCTH H3OJALHM TOKOBBIX LIENIEH Ha
3eMJII0.

M3onanus TOKOBBIX IENME# UCNBLITAHA HANpSDKEHHEM B B TeueHHe - MHH.

W3onsuus ucnsITana MeromMerpoMm Ha B

ComnpoTtuBiieHHe W3ONSAIHH Om (MOwm)

2.5. TlpoBepka MONAPHOCTH M CXeMbl COETUHEHUH TPaHCHOPMATOPOB TOKA.
OnHONONAPHBIE 3A)KUMBL .

2.6. CHATHE XapaKTEPUCTHKY HaMarHu4vBauua U, = f(1,,, ).

O6o3HaueHne 0OOMOTKH

Knacc Tpancchopmaropon
TOKa

®Paza A |B|C AiB|C AB|C AB|C

Harpyska

TpaHc(HOopMATOPOB TOKA,
OmMm

K npn cuatan
XapaKTEPHCTHKH

HAMArHHUYBAHUS
Pesynprarei wamepenvt | Logy | Uz [ Thaw| Uz luau| Uz Lhau| U
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BoapT-amMnepHas xapaKTepHCTUKA Aast pabouero
ko3¢ punuenTa TpaHchopmManun,

U,

Ham

A

Tpu6opsr
Crioco6 u cxema IPOBEPKH
2.7. Tpoeepka koddouuueHTa TpaHCPOPMALHMH TEPBUYHBIM  TOKOM

A.
a3zl Bropuunbli Tok A nipu VYcraHoBiieHHbIH
OTBETBJICHUAX BTOPHYHOH OOMOTKH KOO PUUMEHT

TpaHChopMaLUK

QwWrrQWrErrQwW»>Qw >
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2.8. Ilposepka CXeMBI COE€RHHEHHS TpPaHC(HOPMATOPOB TOKa BTOPHYHBIM

TOKOM.

®azal 1.\,
AlA

TpaHcopmaTopa
TOKa
Howmep

Howmep
TpancPopmaropa
TOKa
Cxema coequHeHus
TpauchopMaTopoB
TOKa

1|2,
AlA

CxeMa coenuHeHus

Tpaucgopmaropa
TOKa

TOKa

Howmep
TpaucpopMmaropa

Ila
A

127
A

Cxema coeIUHEHUA
TpaHchopmaropa
TOKa

A
B
C
0
2

IPH PA3JIMYHBIX 3HAYCHHUAX TOKA.

.9. HWsMmepenne Harpy3oK BTOPUYHBIX OOMOTOK TPaHC(OPMATOPOB TOKa

Coueranue 3HaueHHe Harpy3Kky BTOPHYHBIX OOMOTOK IPH TOKE

ta3 LA

LA

A

UB|z Om|z OM/daza|UB

z Om

z OM/daza| UB |z Om |z OM/¢aza

A-B
B-C
C-A
A0
B-0
C-0

2.10. JlononHMTENbHBIE IPOBEPKH.
Havanpuuk MC P3AU

IIporepky npousBoaua

3. Pe3yabTaThl 3KCNAYATAHHOHHDBIX POBEPOK.

Hara | Haumenosanue u 06veM | ConpoTurneHue Iloamuce
NpoBepKH. BrIsBleHHOE | H30JSLIMN TOKOBBIX
OTKIIOHEHHE Lener Ha 3eMJIio
XapaKTePUCTHK. 0OMOTKH
OG6HapyxeHHble gedexTnr| | II | III | IV | mpoBepsto | KOHTPONUPY
LIETo IOHIET0

U3meHenre cXeMbl COEIMHEHHH M HaTPy3KH TpachOpMaTOpOB TOKA.

Harta IpouseeneHHbIE

T[Moanuce

nponepammeml HayansHuka MC P3AU
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Cxema coelMHeHHA ¥ NONAPHOCTL | MapkupoBka 3arpyska
TpaHC(OpMATOPOB TOKa TpaHC(hOpMaTOpOB TOKA
®daza
CropoHa
| Ionsprocts
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IIpunoixenune O

INacnopT-npoTOKOJ TpaHcopMaToOpa HANPSIKEHHS H €ro

BTOPHYHBIX Lened.

npeanpuiaTue

1. TpancdopmaTop HanpsikeHHs.

3NIEeKTPOCTAHLHA, ITOACTAaHIHA

—

TpaucdopmaTop HanpsKeHUs

2 MecTo ycranoeku TH
3 Tun, HOMHMHaABHOE  HaNpsKEHHE,
cXeMa COeJIMHeHHS 0OMOTOK
4 3asoznckoi Ne, TOJ BHITyCKa
5 w | Tum u Ne konaeHcatopa
& = | Kospduiment aenenns
E « | Honoxenue 3 eaKTopa
N = | nepexmouareneii Tpancopmaropa
6 Knacc TousocTi 0,5 | 1|3 |IlpeaensHas
MOILHOCTD
Mowsocts, BA
7 OnHONONApHEIE BEIBOABI
8| , = | 3aMkHyThIE BHIBOABI
=
b = Hanpsixenue,....... B
=
E 5 Tok,. ..o A
2 = —
S = WsmepeHHoe conpoTHBienue, OM
M O —
= & Pacuctnoe conporusnenne, OM/dasy
Cocrosnue TH no BHemHeMy ocMoTpy
2. OcHoBHbBIC Kalesn.
Ne | Mecro | Mapkuposka| Mapxka | Ceyenure [[Umna,| Conporusnenve
TLIL | IPOKJIA/IKK xabeJst Kabens (MMZ)P[ M usonsgnuu, MOm
YHCIIO MEXIY o
WU JKUJIaMH | OTHOILEHHIO
K 3eMiIe
1
2
3
4
5
6
7
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MecTa yCTaHOBKH COEAMHHTEIBHEIX MY}T.

No xabens Paccrostuue 10 Tpacce 0T mkada TH, M

3. BropnuHbIe Henn.
Bropuyubie el U MApKUPOBKA BBHIIOIHEHB! HO NPHHUHIIHAILHON cXxeMe

Ne M MOHTa)xHOH Ne NPOEKTa,
BBITIOJIHEHHOTO H COTJIACOBaHHOTO
c

JlonymeHs! OTCTYIICHNS OT IPOEKTA:

OTcTynieHus corlacoBashl ¢

CocrosHue BTOpHYHBIX uemel, kaGenbHBIX pa3ieNoK, IKagoB, GIOK-
KOHTaKTOB pa3beIMHUTENeH, TpacCrl Kabene no BHEIIHEMY OCMOTPY.

ConpoTuBiicHde  WM30JALMM  [OJHOM  CXeMbl BTOPHYHBIX  Lemnei
OTHOCHTENBHO 3¢MIIH, U3MEPEHHOE MEraOMMETPOM Ha HAIPsUKeHHE, B.

PesynbraTel HcHBITaHHH NepeMeHHBIM Hanpsokenuem 1000 B B TeueHme
1 MuH.

INpuHuunuaneHas cxema coeguHeHnuss obmorok TH W pasmelneHHe
aBTOMAaTHYECKUX BBIK/IIOYATeNeH, npeaoxpaHutesned, pyOunLHMKOB ¥ npoyeit
anmaparypsl ¢ 66o3Ha4eHreM BeiBofoB TH.

HW3mepeHue CONPOTURIICHMS BTOPUYHBIX LIETICH.

Ne | Ilems ot Mecro Mecro Harpsoxenwue, | Tok, | ConpoTue-

ILI. o YCTaHOBKH | OIKJIFOYEHHS B A JIeHHe,
3aKOPOTKHU MTHTaHUA OMm

1

2

3

4

5
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PacuerHbie 3HAUCHUA CONIPOTHBJICHHUA.

Ne Lens ot ConpoTuBIICHUE LICNTH ConpoTtusieHue Lenu

ILIL i) "3pe3na”, OM "pa3oMKHYThIH TpeyroipHuK", OM
Paza|®a3za|Da3a| Hyns | XKuna | Xuma | Kuna | Kuna

a B c H K U P

1

2

3

4

5

Pacyet Toka K3 # 9yBCTBHTENBHOCTH 3aNIMThI BTOPHUHbIX enei ot K3.

Ne |Mecro|3amknytsie| Tok K3 | TernoBoi pacuenurens Orceuxn
nn.| K3 ¢dasbl | pacyeTHBIN | WM NpPEAOXPaHHTENb
Homwuna- | YyscTeu- Tox | Uyscreu-
JIbHBIH TOK| TENbHOCTb | cpaba- |TeNbHOCTL
THIBAHUS

1
2
3
4
5

IIpoBepKa aBTOMATHUECKHX BBIKIIOUATENEH.
Ne Mecro Homunansheii | KpatHocts|  Tok | Bpems cpabarbipanns, C
ILIL| YCTAHOBKH H TOK oTceukH | cpaba- npu kpaTHOCTH, K

THII pacLenuTens THIBAHUA

apTOMaTH- OTCEYKH

4ECKOTO

BBIKITIOYa~

TeNs

1 K=|K=|K=|K=|K=
2
3
4
5
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4. Tiposepka noa pa6oyHM HANPSKEHHEM.
Ilposepka coorBeTcTBUS oGo3Havenmit ¢a3 mnodasnoit momauei
Hanpsikenus #a TH.

| O603HaucHus $a3 ¢ HepBUYHOH CTOPOHBI
O0o3Hauenus Pa3 Ha BTOPHYHOH CTOPOHE
Pacuserka ¢a3 B nposepseMom PY
YepenoBanue a3 g nposepsemom PY

Tlposepka npasuneHOCTH coefuHenus ob6morok TH  usmepennem
HaNPsOHKSHUM.

Cxema ®azsl | 3HavyeHue, Hzmepenns nis ®asel  |3HayeHwe,
B TOTEHIHATLHO M B
JMarpaMmsl
®aspi | 3uaueHue,
B
aB Ha a-3emis
ac Hs B-3eMJIs
3mesna BC Hc c-3eMJIs
a0 Ua 0-3emus
B0 Ub H-zemns
c0 Uc H-3emns
HHU ®-a O-3emis
Ho O-B K-3emns
Pasomxuyteii | HK P-c
TpeyroiabHuk | U@ Yepenosaunue das
HK BO BTOPHYHBIX
QK LeTsiX ...

Tony4enne 3U, cnocoboM

¥ IIOCTPOEHHE €r0 OTHOCHUTENBLHO 3Be3anl TH

| Dazpl Ha Hz Hc Ho Ua Ub Uc Uo
3uauenue, B

®asuposka TH
cTH

Mecto (asuporkn PesynpTaTsl Mecto ¢asuposku | PesysisTathl
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BekTopHbIE AuarpaMmbl pa3OMKHYTOTO TPEYroibHUKA.

IlpoBepka NpaBUNBHOCTH MAapKHPOBKH, NEpEKMIO¥EHHs Hened H
yepenoBaHus (a3 Ha BXoje naHenelt.
Mecro nposepku Pesynbrars MecTo npoBepKy PesynbTaThi
H3mepeHue noTeps HanpsokeHus U Harpy3ku Ha TH ciocoboMm
Pexxum Tok Harpy3ku, A B | Ilorepn Hanpsbkenus, BakiioueHHe
¢azax B B ¢azax |
a (B |c {0 [HIW|®|K|a |B |c |0 [HH|DK
Hopmaisasiii
MaxcumansHas
Harpyska ogHoro TH
Ilpu pesepBupoBanun
TH B HOpMaJIBHOM
pexume
Onpenenenne wacca rounoct TH.
Pexum PacyerHas Harpyska, A B ¢azax | Knacc Tounoctu
aB | Bc | ca | a0 | BO | cO | HK TH
HopmansHsiit
MakcumansHas
Harpy3ka ogaoro TH
IIpu peseprupoBaHuu
TH B HOpMasIbHOM
pexume
Omerr K3.
Mecto K3 Bug K3 Tox K3 YyBCTBUTENBHOCTD PacUENHUTENA
TEIVIOBOTO WIH
OTCEYKH
TIpEAOXPaHUTENS
aMIepMeTpoM
MBMEDEHMA it se e e e aare e
TIPOM3BOIUIIUCH OCUMTIOTpagoM




OrtcTpoiika oTcedex pacuenuresei 0T eMKOCTHOTO U TYCKOBOTO TOKOB,

Bup orctpoiiku | Tok, A | Otcrpotika | Bun orcrpoiiki | Tok, A | Orctpotika
amMrepMeTpoM
FIBMEPEHHMA o.iiiinieininiitiiat e etiienietntratouatnnanancnanenns
MPOH3BOAMITHCE ocuunnorpapom
Jara nposepku
IIpoBepxy INpOU3BOAMT
Havansunk MC P3AU
5. Pe3yJbTaThl IUIAHOBLIX NPOBEPOK.
Jara| HanmeHoBaHne ConpoTHBleHHE Tonmcu
U 06BeM H30JLILMH Beex Lenex
IpOBEPKH, TH 110 OTHOIEHHIO K
BBISBJIEHHOE 3emie, MOm
OTKJIOHEHHE,
XapaKTepPHCTHIK,
o0HapyXeHHBIE
JedexTs
3Be3na | PasoMxHyTHIHA | MPOBEPSBLIEro | HadaIbHMKA
TPEYTOIbHHK MC P3AH

M3meHeHre CXeMbl BTOPMYHBIX LieNed M Harpy3kH BTOPHYHLIX 0OMOTOK

TpaHCHOPMATOPOB HANIPAIKEHHS.

Ilogmuce
Jara IponsseneHHbie H3MEHEHUS IpoBepABIEro HayaJIbHMKa
P MC P3AHU
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Hpuiaoxenue I1

Tepmunbl, onpeneieHns, 0603HaYeHHs, COKpAIlEHH .

TepMmuHBl, NpUMEHAEMBIE B HACTOSAILEM CTAHAApTE, H COOTBETCTBYIOLIHE
uM omnpenenenns no 'OCT 7746-2001, TOCT 1983-2001, FTOCT 18685-73:

1. Tpauchopmarop Toka (Hanpsixesus): TpaucdopmaTop, B KOTOPOM
NPH HOpPMAalbHBIX YCHOBMAX [IPUMEHEHHs BTOPUYHBI TOK (BTOpHYHOE
HanpsHKeHUE) NPAKTHYECKH IPOMOPLHOHAeH (MPONOPLHOHALHO) NEPBUYHOMY
TOKY (MepBHYHOMY HANpSHKCHWIO) W NpU NPABUIBHOM BKIIOYEHHH CABHHYT
(CABHHYTO) OTHOCHTENBLHO Hero 10 dase Ha yron, GiU3KUit K HYMIO.

2. Bropuunas uenb TpaHcdopMaTopa TOKa (HampspkeHus): Bueiudss
Lenb, MONyYalomiass CHIHailbl H3MEpUTENbHOM HHQPOPMALMKM OT BTOPUHHOH
06MoTKH TpaHchOpMaTOpa TOKa (HaNpsKeHHs),

3. Kmacc  TouHocTH  TpaHcdopMaropa ToKa  (HANMPSOKEHHS):
O600mieHHass  XapakTepUCTMKa  TpaHcopMatopa TOKa  (HanpsKeHHs),
onpesenseMas yCTAaHOBJICHHBIMH [PEJENaMH JOIYCKAeMbIX [IOTPEILHOCTEH Mpyu
3a[laHHbIX YCJIOBHsX PabOTHI.

IMpumeuyanne. Knacc TouHocty 0603HAYaeTCA YHCIOM, KOTOpOE paBHO
npeneny [A0MycKaeMOH TOKOBOH IOrpeIHOCTH (NOrpeuIHOCTH HANpPSHKEHUA) B
HPOLIEHTAX NIPH HOMUHAJILHOM TIEPBMYHOM TOKE (HANPKEHHH)

4. HoMuHanbHBIH  K/acc  TOYHOCTH  TpaHcdopmaropa  ToKa
(nanpsoxkenns): Kiacc TouHOCTH, rapaHTHpyembiii TpaHchOpMaTopy TOXKa
(HampspkeHMs) MPU HOMHHANBHOR BTOPHYHOH Harpyske M yka3blBaeMblit Ha ero
NacnopTHOH Tabnuuke.

5. Hommnanbnoe 3HaueHHe napamerpa. Homunaneumii napamerp: Ilo
I'OCT 18311.

Ilpumeuanue B TpaHchopmaTopax ToKa W HANPSHKEHHS pPasIM4aloOT
CICIYIOIIHE  HOMHHANBHBIE MapaMeTpbl:  HOMHHAIBHOE  HalpshKeHME,
HOMUHAIIBHBIA NEPBHYHBIA TOK, HOMHHAIBHbBIH BTOPUYHBI TOK, HOMHHANbHbIH
ko3(QGUUMEHT TPaHCHOPMALlHK, HOMUHAIBHOE MEPBHYHOE HANPAKEHHE,
HOMHHAJILHOE BTOPHYHOE HANpPSHKEHHUE U T. /1.

6. Onopaplii  TpaHcdopmatop  Toka:  TpaHcdopmarop  TOKa,
npeaHa3HaYeHHbIN JUIs YCTAHOBKH HA ONOpHOH IUIOCKOCTH.

7. 3azemasieMblii  Tpancopmarop  HampspkeHusi:  OnHodasHbli
TpaHcHOpPMATOp HAMPSDKEHWS, OAWH KOHEWl MepBUYHOM OOMOTKH KOTOPOro
AokeH ObITh  HArayxo 3a3eMieH, HIH TpexdasHeii TpaHchopmarop
HalpsOKEHUS, HEHTpaslb NEPBUYHON OOMOTKM KOTOPOTO NOJDKHA ObITh HArNyXo
3a3eMIleHa.

8. EMKocTHbI  rpaHcdopmaTop HapnpsbkeHus:  Tpaucdopmarop
HaNpSKEHU, CONEPKalMi eMKOCTHBIH AeNTUTENb.

9. MNeppuunan ob0morka TpaHcdopmaTopa Toka: OO6MOTKa, uepes
KOTOPYIO IPOTeKAET TOK, OMAICKALLMI TpaHchHopMaLmu

10. Bropu4Has 06mM0oTKa TpaHcopmaTopa roka: O6MOTKa, 110 KOTOpOH
npoTeKaeT TpaHCPOopMHUPOBaHHbBIH (BTOPUYHBIH) TOK
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11. Bropnunas oOmoTka Jasi  H3MepeHuil: Bropuunas o6MoTka
TpaHchopMaTopa TOKa, IpeaHA3HAYEHHAsds MAf [PUCOSAHHEHHA K Hei
H3MePUTENBHBIX MPHGOPOB

12. Bropuysan o6MoTka JiIs  3amuTBLI:  BTopuunas o6MoTka
TpaHchopMaropa Toka, IpeJHasHaYeHHas sk IPUCOCAUHEHHUS K Hell yCTpOolCTB
3aIUHTHI U YIIPaBICHUS

13. CexunonnpoBannas o6morka Ttpancdopmaropa Toxa: OGmorka
TpancopMaTopa TOKa, COCTOAINAsA M3 OTHENBHBIX CEKUHH, AOMYCKAIOMUX
Pa3Iu4HbIe COCAUHEHUA.

ITpumeuanue. Jns TIOTyYeHUS pasIHYHBIX k03 dumeHTOB
TpaHcGOPMALIMK WM BhIPABHUBAHHMS HHAYKIMH B MATHATOIPOBOAE.

14. OomoTka TpancopMaropa TOKa ¢ orBeTBIeHHAMH: OOMorka
TpaHchopMaToOpa TOKA, MMEIOImAs BHIBOABI OT YACTH BHTKOB AJIA MOMYYECHHS
Pa3THYHBIX KO3 HUIHEHTOB TPaHCHOPMALIUH.

15. O0moTkH 3BeHbEBOro THHAa TtpaHcdopmaTopa Toka: OOGMoTKH
TpaHcdopMaTopa TOKa, BBHIIOMHEHHbIE TaK, YTO BHYTPEHHAA H30MAIHA
TpaHcOpMaTopa KOHCTPYKTHBHO pacipeeNeHa MexAy [EepBUYHOR M
BTOpPUYHOH OOMOTKaMM, a B3aUMHOE pacloNOXXeHHe OOMOTOK HAaNOMMHAET
3BEHbA LI,

16. O6morku U-oGpaszHoro tuna tpancdopmaropa Toka: OOMoTkH
TpancopMaTopa TOKa, BHUIOJHCHHBIE TaK, YTO BHYTPEHHsA M30MALMS
TpancopMaTopa HaHECEHAa B OCHOBHOM TOJNBKO HA MNEPBHUHYH OOMOTKY,
umeroiyro U-o6pasnyio dopmy.

17. OGMOTKH pBIMOBUAHOTO THNA TpancdopMatopa Toka: OO6MoTKH
TpaHcdopMaropa TOKa, BLITOJHEHHBIE TaK, YTO BHYTPEHHAA W3OJIAIMSL
TpaHcopMaTopa HAHECCHA B OCHOBHOM TOJBKO HA BTOPHYHYIO (BTOPHYHSIE)
OOMOTKy M €€ BBIBOAHBIE KOHUBIL, a caMH OOMOTKHM 00pa3yloT PHIMOBHIHYIO
Purypy.

18. Nlepeuunasi 00MOTKa TpancdopmaTopa Hanpsokenus: OOGMOTKa, k
KOTOPO# NPHKIAbIBACTCS HAPSIKEHUE, M10/UIeXKaILee TpaHCHOPMALHH.

19. OcHoBHaA BTOpM4YHafA 00MOTKa TpaHcdopMaTopa HANpPSKEHWS
O6MoTka, B KOTOPOH BO3HHKAET TpPaHC(HOPMHPOBaHHOE (BTOPMYHOE)
HanpshKeHHe.

20. lono1HuTeabHA  BTOPHYHast  ofMoTka  TpaHcdopmatopa
nanpsokennsa: OOMOTKa, NpeAHa3HaYCHHAA AN COCAHMHEHUS B Pa3sOMKHYTHIH
TPEYTOIBHHUK C LENBIO MPUCOSANHEHHS K HEH Herneil KOHTPOJIS U3ONALUU CETH.

2]. Komnencannonuassi o0MoTka TpaHcopMaTopa HANPSDKEHUS:
BcnomoratensHas ofmorka TpexdasHoro Tpancdopmatopa HanpsKEHHS,
IIpeJHa3HAYECHHAA A7 YMEHBLIECHHS YIJIOBOH [IOTPEMIHOCTH HANPSKEHHUA.

22. Ceszymomiasi 00MoTKa TpaHcdopmaTopa Hampsbkenus: OOMOTKa,
ciyxamas Ans repefadd MOMIHOCTH ¢ OOMOTKHM OAHOI'O MAarHHTOIPOBOJAA Ha
O0OMOTKM {pyroro MarHUTONMPOBOA KackaZHOTO TpaHCHOPMATOPA HANPSKEHHIS.

23. BeipaBHuBaomass o0MOTka TpaHcopMaTopa HanpsiKeHHsN:
O6Mortka, ciyxamgas 28 BHIPABHUBAHHA MOIIHOCTH B IIEPBHYHOM OOMOTKE
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OBYX CTepXHEH ORHOrO MArHHTONPOBOAA KackaAHOro TpaHcdopmartopa
HAIPSHKEHUS.

24. MepBuunsblii TOK TpaHcdopmaTopa Toka: TOK, npoTekarowWHd o
nepBUYHOH 06MOTKe TpaHchOopMaTOpa TOKA U MoANexkamui Tpauchopmanyu.

25. HanGonwmnii paGounii mepBHYHbIH TOK TpaHcopmaropa Toka:
Haubonbluee 3HaueHue nepBHYHOIO TOKA, JIHTENHHOE NPOTEKaHHE KOTOPOTO
JOIIYCTUMO TIO YCIJOBHSM Harpesa.

26. Bropuunsiii Tok TpaHcdopMaTopa Toka: ToK, IpoOTeKaromMid mo
BTOpHUYHO# 00MOTKe TpaHcdopMaTOpa TOKA.

27. Koypdunuent TpaHchopmanuu TpaHcopmaTopa TOKA:
OrHolleHHe nepBHYHOTO TOKa K BTOPHYHOMY TOKY.

28. TokoBas morpemsocts Tpancpopmatopa Toka: IlorpemHocTs,
KOTOpYl0 TpaHchOpMAaTOp TOKAa BHOCHT B HM3MEpEHHE TOKA, BO3HMKAOIAS
BCICACTBHE TOTO, 4TO JAeHcTBUTENAbHBIN k03GduumeHt Tpanchopmanuu He
PAaBEH HOMHHALHOMY.

[TpumMeyanue. TokoBas NOTPENIHOCTE ONpeAeNAeTca Kak apudMeTaIecKas
Pa3HOCTH MCEKLY ﬂCﬁCTBHTCJII:HBIM BTOpUYHBIM TOKOM H IPHUBECACHHBIM KO
BTOPHYHOH WENM [eHCTBUTENBHBEIM NEPBUYHBIM TOKOM, BBIDAXKEHHAs B
NPOLIEHTaX MPHBENCHHOIO KO BTOPHYHOH LENH ACHCTBATENHHOIO NEPBHYHOTO
TOKa.

29. ¥YraoBasd mnorpemHocts Tpancopmaropa Toka: Yron Mexay
BEKTOpaMd [EPBHYHOTO M BTOPDHYHOrO TOKOB NOpPH TAKOM BHIOOpE HX
HampaslleHUH, YToObl AN WACANBHOrO TpaHC(HOpMATOpa Toka (Tpanchopmarop
63 noTeps) ITOT YTON PABHSICH HYIIIO.

[lpumeuanue. VYroBas NOrPENIHOCTH BHIPAKAETCA B MHHYTAX HIH
CaHTUPaAHaHAX U CUUTAETCS MOJOXHTENbLHOH, KOrja BEKTOP BTOPHYHOTO TOKA
orepexaeT BEKTOP [CPBHYHOIO TOKA.

30. lorHan mnorpewHocTs TpaHcopmaTopa Toka: JlelicTByiomee
3HaYeHHE Pa3HOCTH MeXNy NpPOU3BeJeHHeM HOMHHAJIBHOTO KodddunueHra
TpaHc(hOpPMalMy Ha MIHOBEHHOE NEHCTBUTENBHOE 3HAUEHWE BTOPHUHOTO TOKA M
MI'HOBEHHBIM 3HaYECHHEM MEPBHYHOrO TOKA B YCTAHOBHUBLIEMCS PeXHMe.

31. Bropuunasa  nHarpy3ka  TpaHcdopmaTtopa  Toka:  [fonHoe
CONPOTUBIICHHE BHEUIHEH BTOPMYHOH wnemd  TpaHcdopMaTropa  TOKa,
BBID2)KEHHOE B OMax, C yKkazaHueM k03¢ HIHeHTa MOIHOCTH.

lMpumeuanne. BropHuyHas Harpy3ka MOXKET XapakTCPH30BATBCHA TAKKe
KOKYIUEHCS MOILMHOCTBIO B BOJNBTaMIepax, HOTpebndeMoil €10 NMpH JaHHOM
k03¢ dHIIeHTe MOIHOCTH MPU HOMUHATEHOM BTOPHYHOM TOKE.

32. HomunanbHasi BTOpMYHAs Harpyska TpaHcopmaTopa Toka:
3HauyeHHE BTOPUYHOH HAarpyskH, yKazaHHOe Ha HacmopTHO#M TaGnuuke
TpaHchopMaropa TOKAa, NPH KOTOPOM TapaHTMPYETCA KIACC TOYHOCTH MIIH
npeAenbHas KpaTHOCTb.

33. KparHoCTh HepBHYHOIO TOKA TpaHcopmaTopa Toka: OTHOmEHHE
NEPBHYHOTO TOKA TpaHCcopMaTOpa TOKA K €r0 HOMHHANBHOMY 3HAYEHHIO.
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34. IlpegesibHAaA KpPaTHOCTL TpaHcdopMmaTopa Toka: Hawubonsuee
3Ha4Y€HHe KPaTHOCTH MEPBHYHOIO TOKA, TMPH KOTOPOM IOJIHAS MOrpeuIHOCTh
NpH 3a1aHHOH BTOPUYHOH Harpy3ke He npesoiaet 10 %.

35. HomunaibHas npegednHas KPaTHOCThH TpanchopMaTOpa TOKa:
lapautupyemast TpancopmaTopy Toka mpemenbHas KpPAaTHOCTH  MPH
HOMMHAaNLHON BTOPUYHON Harpyske.

36. KpatHocTh HacblluleHust TpaHcdopmaropa Toka: OTHomeHHE
TIEPBUYHOTO TOKa K €T0 HOMHHANbHOMY 3HaY€HHUIO, NPH KOTOPOM IIPH 33AaHHOM
BTODHYHOW Harpy3ke HMHIYKUMS B MarHHTONpOBoAe TpaHchopMmaropa TOKa
OnK3Ka K HHAYKIHK HACHIIIEHUS.

37. Tox 3JeKTPOAMHAMHYECKOH CTOHKOCTH TpaHcdhopmaTopa ToKa:
HauGonplree aMmidTy1HOE 3HAYEHHE TOKA KOPOTKOrO 3aMbIKaHUA 32 BCE BpeMs
€r0 IIPOTeKaHHS, KOTOpoe TpaHc)OpMAaTOp TOKA BBUICPXKHBacT 0e€3.
TIOBPEXAECHHUH, NPENATCTBYIOUIUX ero AaabHelIeH ucnpasHoi pabore.

38. KpatHocth TOKa 3/1eKTPOAHHAMHYECKOH CTOHKOCTH
TpancdopmaTopa Toka: OTHOMEHHE TOKA 3TEKTPOLHMHAMHYECKOH CTORKOCTH
K aMIUTUTYIHOMY 3Ha4€HHI0 HOMUHATBHOTO TEPBHYHOTO TOKA.

39. Tox TepMHUeckOi CTOHKOCTH TPpaHchopmaTopa Toka: HanbGonsmee
JeHCTBYIOIEE 3HaUeHHE TOKa KOPOTKOTO 3aMBIKAHHS 33 IPOMEXYTOK BpeMEHH
t, KOTOpOe TpaHCHOPMATOP TOKA BBIICPKHMBACT B TECUEHHE TOrO TNPOMEKYTKA
BpeMeHH 0e3 Harpepa TOKOBEAYIIMX 4YacTeil JJO TeMIepaTyp, MpeBBILAOIHUX
JOUMyCTHMBIE HpPH TOKaX KOPOTKOro 3aMbikaHudA, M ©e3 mMOBpexIcHHiA,
IPENATCTBYIONIMX €ro JajibHeHel ncrpaBHo# pabore.

40. KpaTHoCTh TOXAa TEPMHYECKOH CTOHKOCTH TpaHC(opMaTopa TOKa:
OTHOmIEHHE TOKA TEPMHYECKOH CTOHKOCTH K JeHCTBYHOIEMY 3HAaYEHHIO
HOMHHAJIBHOIO MEPBUYHOTO TOKA.

4]1. Tok HaMarHH4YMBaHUA TpaHcopmaTopa ToKa: JleHcTBYIOMEE
3HAYEHHE TOKa, NoTpebaIeMOoro BTOpHYHON oOMOTKOH TpancdopmarTopa Toka,
KOrga KO BTOPUYHBIM 32XXHMMaM [OABEJCHO CHHYCOMAANBHOE HalpsKeHHE
HOMMHANBHOH 4YacTOTHl, NpHYEM MepBHYHas OOMOTKA M BCE€ OCTaJbHBIE
OOMOTKH Pa3OMKHYTHI.

42. HomuuaJabHbIA k03P PHIHEHT Ge30macHoOCTH npuéopos:
OTHOLICHHE HOMHHAIPHOTO TOKa 0€3011aCHOCTH NMPHOOPOB K HOMHHANLHOMY
NEPBUYHOMY TOKY TpaHchOpMaTopa.

43. HoMHHAJIBHBIH TOK 0Ge3onacHocTH mnpubopos: MuHuMalbHOE
3Ha4YeHME IIEPBHYHOrO TOKa TpaHCHOpMATOpa, OPH KOTOPOM  IIOJHAs
MOTPELIHOCTE cocTaBlieT He MeHee 10 % IIpU HOMHHANBHOH BTOPHYHOM
Harpyske.

44, Jlonyckaeman o0JacTs norpemidocreii: O6nactb, 3a mpeaensi
KOTOpOH He JOJDKHBI BBIXOANUTE TIOIPEIHOCTH TPAHCHOPMATOpPOB.

45. AutHpesonauncHsili Tpascdopmartop: Tpauncdopmarop, yCTOHUMBO
PpaboTarOMIHMi IPH HANTHYMH B ceTH QeppOPE30HAHCHBIX ABNEHUH.

46. Tleppuunoe  HanpsixeHHe  TpaHchOpMAaTOpa  HANPSKEHHA:
HampsixkeHue, mnpuiokeHHOE K TIepBH4HOA oOMorke Tpauncdopmaropa
HaTpsDKEHHA M Hoajekaliee TpaHCopMalvy.
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47. BropuuHoe  HampsokeHHe  TpancopMaTopa  HANPSKEHHS:
Hanpskenue,  BO3HHKAawOIEE  HAa  3aXKMMax  BTOPHYHOH  OOMOTKH
TpaHc(opMaTopa HanpsHKEHHs TPH NPUIOKEHUH HANPDKEHHS K €ro NepBHYHOH
obMoTKe.

48. Koagppunuent tpanHchopmauun tpanchopmaropa HanpskeHMs:
OTHOIlIEHHE HANPMHKCHUH Ha 3aKHMax MEPBUYHON U BTOpHYHOH OOMOTOK mpH
XOJIOCTOM XOJe€.

49. IorpeiiHocTs HANpsiKeHust TpaHchopMaTopa  HanNpsHKEHUS:
Tlorpenisoctb, KOTOPY!0 BHOCHT TPaHC(HOPMATOP HANPSKEHHS B u3MepeHHE
HaNpOKCHHA, BO3HMUKAWMIax BCOEACTBHE TOr0, 4YTO JAEHCTBUTENBHBIN
KoodbUnueHT TpaHchopMalHH He paBeH HOMHHAIBHOMY.

Mpumeuanue.  IlorpemHOCTe  HampsbKEHUA — OonpejenseTcs  Kak
apudMeTHdeckas PpasHOCTb MexJy TPHBEACHHbIM K MEPBHYHOH Uemd
DEeHCTBUTENbHBIM BTOPHYHBIM HAMNPSKEHHEM U ACHCTBUTENBHBIM NEPBHYHLIM
HAMpsOKEHHEM, BHIpAXEHHAass B NPOUCHTaX JNEHCTBUTENHLHOTO [1EPBHYHOTO
HANPAKEHUA.

50. YrioBasi NOrpemiHOCTL TpaHcopMaTopa HANpsiKeHus: Yron
MEXJly BEKTOPaMH NEPBHYHOrO H BTOPHYHOTO HANPSDKEHHS NPH TaKOM BbiOOpe
HX HanpaBleHUH, uyTOOBI I8 HAEaNnbHOro TpaHcOpMaTOpa HaNpsHKEHHST
(tpancopmarop 6e3 noteps) ITOT Yroil paBHAICA HyIIO.

IlpuMeuanue. VYriIoBas MOrpelIHOCTh BBHIPAKAECTCS B MUHYTaxX WIH
CAHTMPaZMaHaX H CHHUTAETCA IIOJIOXKHTENILHOH, KOrga BEKTOp BTOPHYHOTO
HaUpsHXKeHHsA OTIEPEKAET BEKTOP MEPBUYHOTO HAPSHKEHUA.

51. BurkoBas KOppeKIHA TpaHcdopmaTopa HANIPSIAKEHHA:
YMenpineHHe NOrpelIHOCTH HAIpsDKEHHS  TpaHchOpMATopa HampsKeHHs
M3MEHEHHEM 4YMCIIa BUTKOB IIEPBUYHON 0OMOTKH.

52. HomuHanpHash  MOWIHOCTH  TPAaHCHOPMATOpPA  HANPSKEHMS:
3HayeHHe TOJHOH MOLIHOCTH, YKajaHHOe Ha MAacrnopTHOH Tabauuke
TpaHcOpMaTOpa HampsDKEHHS, KOTOPYIO OH OTHAeT BO BTOPHYHYIO LENb NpPH
HOMHHAJILHOM BTOPMYHOM HANpsOKEHHH C obecredeHHEeM COOTBETCTBYIOIIMX
KJaCCOB TOYHOCTH.

ITpumeuanive. TpanchopMaTop HampsDKEHUA UMEET HECKONBKO 3HAYeHWH
HOMUHAIBLHOH MOIIHOCTH, COOTBETCTBYIOIIHX KJACCaM TOYHOCTH.

53. IlpegenbHas  MOIMHOCTHL  TpaRC(HOPMATOPA  HANPSKEHHS:
Kaxymasca MOIIHOCTb, KOTOPYIO TPaHCHOPMATOp HAMpPSDKEHUS IIUTENHHO
OTAAeT NPH HOMUHAITBHOM NEPBUYHOM HAMPSDKEHHH, BHE KJIACCOB TOYHOCTH, U
{IDH KOTOPOH HArpeB BCEX €ro 4acTeH HE BBIXOAUT 3a Ipe/ebl, JOMYCTHMbIE
JUis K1acca HarpeBOCTOMKOCTH JaHHOTO TpancdopmaTopa.
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