MeToanyeckue ykaszaHus K nabopatopHon paboTe

WCCIIENOBAHUE IBYXOBMOTOYHOIO TPEX®A3HOIO
TPAHC®OPMATOPA NMPU CUMMETPU4YHOU HATPY3KE

1. LUENb PABOTbI

HBy‘II/ITB OCHOBHBIC QJICMCHTBI KOHCTPYKIHH, IMIPUHOUAII I[CﬁCTBHH
TpaHC(bopMaTopa; IMPOBCCTU OIIBITBI XOJOCTOI'O XOJa M KOPOTKOI'O0 3aMbIKAHUI,
HCCJICAOBATDL SKCINTYATAlIMOHHBIC XapaAKTCPHUCTUKU.

2. MPOrPAMMA PABOTHI

1. O3HaKOMHTHCS C JIaOOPATOPHON YCTAaHOBKOM.
2. IlpoBecTH OIBIT XOJIOCTOTO X0 IS

e  ompexaeseHus Ko3ppuuueHta TpaHcPopMalInH;

e  ompeneneHus KodhPUIMEeHTa MOIIHOCTH X0JIOCTOTO X014,

®  IOCTPOCHHS XapaKTEPUCTHUK XOJOCTOTO XOJa M  OINpeAeNeHus uX
HOMMHAJIbHBIX 3HAUCHUH;
3. IIpoBecTu ONBIT KOPOTKOTO 3aMbIKaHUS IS

e ompeneneHus KodhPuIMeHTa MOIIHOCTH KOPOTKOTO 3aMbIKAHUSI,

®  TIOCTPOCHUSA XAPAKTEPUCTUK KOPOTKOTO 3aMBIKaHHS M OMPEACNCHUs UuX
HOMMHAJIbHBIX 3HAYCHU;
4. Cnenatb OCHOBHBIE BBIBOJIBI 10 PE3YJIBTATAM HCCIIEJOBAHUM.

3. OBLLUUE YKA3AHUA

[InaBHOE€ peryaupoBaHME BEJIMYMHBI HAMPSDKEHHS, T0JIaBaeMOro  Ha
NMEepBUUHYIO OOMOTKY TpaHchopMaropa, OCYIIECTBISETCS HWHAYKIMOHHBIM
perymnsitopom UP.

VYmpasnenue perynsropom WP ocymectBisercs tTymomepom SA2 mepemaHei
MaHeNy 1a0opaTOPHON YCTAaHOBKHU. DTOT TyMOJIEp UMEET TPH MOJ0KEHUS: Cpe/IHEe
(moctosiHHOE, (hUKCUpYIOleecs), BepxHee U HukHee. [Ipu ynepxanuu TymoOIiepa
SA2 B BepxHEM IIOJOKEHUU HAIPSHKEHUE PETYIsITopa YBEIMYMBACTCS, TPH
yaepKaHuu TymOliepa B HW)KHEM TIOJIOKCHHHM HAMpSDKEHHE  PeryssTopa
YMEHBIIIAETCSl, TPU CPEAHEM TOJOXKEHUH TyMmOyiepa BeTUYMHA HAMPSHKCHUS
bukcupyercs.

[InaBHO HM3MEHSIOIIEECS HANPSKEHUE PEryJiaTopa MOJAETCS Ha MEPBUYHYIO
oOMOTKY  uccimeayemoro  Tpancopmaropa. Jlas  sToro  HEOOXOaUMO
MpPEABApPUTEIILHO  COOpaTh  AJIEKTPUUECKYID  CXEMYy,  COOTBETCTBYIOIIYIO
KOHKPETHOMY HMCCJIEIOBaHUIO.

[IpoBogMMBIE HCCIIEIOBAHUS TMOJPA3ACISAIOTCS Ha SKCIEPUMEHTAIbHBIE U
aHaJIUTUYECKUE.

DKCIepUMEHTATbHBIE UCCIICIOBAHUS TTPOBOASITCS B BHUJE OMBITOB XOJOCTOTO
X0/la M KOpPOTKOro 3ambikaHus. [lo pe3yiapTaram 53THX OIBITOB TOJIYYaroOT



K03 uiueHT TpaHchopMalu, MapaMeTpbl CXEMbl 3aMEIlEeHUs, HOMHHAJIbHBIC
BEJIMYMHBI XapAKTEPUCTHUK XOJIOCTOIO X014 U KOPOTKOT'O 3aMbIKAHHS.

AHaIUTHYECKUE HUCCIEI0BAaHUS MO3BOJIIT OLEHUTH paboTy TpaHchopMaropa
IIPY CUMMETPUYHON Harpyske. [ 3TOro paccuMThIBAIOTCS SKCIUTyaTalMOHHBIC
XapaKTEPUCTHKH, IIPEICTABIIIOLINE NPAKTUYECKUN UHTEpEC, oe3
HEINOCPEICTBEHHOTO HArpyXEHUs UCCIEAYEMOTo TpaHc(hopMaTopa.

[TpoBeneHne OMBITOB XOJIOCTOIO XOAAa M KOPOTKOTO 3aMbIKaHHs TpeOyeT
pa3HbBIX JIMANAa30HOB PEryJIUPOBAHUS HANPSLKEHHs, MOJABA€MOI0 Ha MEPBUYHYIO
00MOTKY uccaeayemoro Tpanchopmaropa. Ilpu omeiTe X0I0CTOTO XO7a TIJIABHO
pEryaupyeMoe HaNpsDKEHUWE TOJAeTCs HEMOCPEICTBEHHO, HANpAMY, OT
perymaropa HP. Ilpu ombiTe KOPOTKOrO 3aMBbIKaHHS IUIABHO PETYIMPYEMOE
HaIpsHKeHUE mojaetcs ¢ perynsaropa MP yepes3 noHmkarommii Tpanchopmatop.

[Tepexmouarens SA1 Ha nepeaHel naHenu 1ab0paTOPHON YCTAHOBKHU C JBYMsI
¢dukcupyeMbIMHU MOJ0KEHUAMHE «XX» 1 «K3» mo3Bossier odbecrieunBaTh HYKHBIN
JIMAIIa30H PETYJINPOBAHNS HANIPSIKEHUS.

Takue wuzMeputenbHble NPUOOPHI, KaK BaTTMETP U aMIEPMETP, HUMEIOT
JIBOMHBIE LIKAJbl, YTO JA€T BO3MOYKHOCTb MCIIOJIb30BaTh UX O€3 3aMEHbI B OIBITAX
XO0JIOCTOI'O X012 U KOPOTKOT'O 3aMBIKaHUSI.

4. ObIT XOJNNOCTOro XOAA

PexxuM xonoctoro xoja tpancopmaropa — padboTa €ero npu HOMHUHAJIBHOM
HanpsbkeHnu Uqy HOMUHAQJIBHOW 4acTOTHI HA NEPBUYHOM OOMOTKE M OTCYTCTBUM
TOKa BO BTOPUYHON 00MOTKe. OIBIT X0JOCTOr0 X0/1a IPOBOAUTCS IIPU U3MEHEHUU
HaIpsHKEHUsT Ha TEepBUYHONH 0OMOTKe TpaHchopmaTopa B auamasone (0,3 + 1,2)
U1y . DnexTpuueckas cxema oIbITa X0JI0CTOro Xoja n3o0pakeHa Ha puc. 1.
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Puc.1. Dnekmpuueckas cxema onvlma Xx010cmo20 x00a

Hcnonp3yeTcss MUHUMAlIbHOE KOJMYECTBO H3MEPUTENbHBIX HpPUOOPOB,
bukcupyromux ToK, Hanpsbkenue, DJ{C M aKTHBHYIO MOIIHOCTH OJHOM U3 (a3,



YKa3aHHOU IpernogasaresieM. Pe3ynbTaTel H3MEpEHNUI U PACYETOB MPEACTABIIIOTCS
B Bujie Tabn. 1, rue Py - yrpoeHHble OKa3aHus BaTTMETPA.

Ta6muma 1
Pe3ynomamst oneima xonocmoeo xooa
No N3mepenns PacueTsi
omeir | U 1 U 20 | 0 Po@ PO COS@q k= ;
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[Ipu npoBeAEHUH ONBITA XOJIOCTOIO X0 YCTAaHABIMBAOTCS HE MEHEE IISTH 110
BO3MOYKHOCTH PABHOMEPHO pacHpeleleHHbIX 3HaueHuil HanpspkeHus Uq B

YKa3aHHOM BbIIIC AUAIIA30HC.

OMNPEAENEHNE KOSOOULIMEHTA TPAHCOOPMALAA

Koaddumment tpanchopmanuu npeacrasiser otHomenue (aznoin IC
OOMOTKH BbICIIEr0 HampspkeHus K (asznoil 9J{C 0OMOTKM HU3IIETO HaINpPSKEHUs
HE3aBHCHMO OT TOTrO Kakasi U3 OOMOTOK SIBJISIETCS [IEPBUYHOM.

C 1ocTaTo4HOM TOYHOCTBIO KO3(P(GUUHUEHT TpaHCPOpMalUUUd MOKHO
OIIpENENUTh YUuThIBas, uTo Eq ~U1, a Eo =Uyg . Koadpunuent rpanchpopmanun
paccuutbiBaercs npu Uq=Uqyq u© 118 wucciaeayeMoro IMOHUKAIOIIEro
TpaHcopmaTopa paBeH

k=Uqp/Uy. (1)

OMNPEOENEHNE KOSOOULIMEHTA MOLLHOCTW

KoadduureHT MOIHOCTH X0I0CTOr0 X0a onpeenseTcs o gopmyre
cosgp =Py /U - 1o, (2)
rae Pypgp - akTuBHast MOIIHOCTS (pa3sl, moTpedisiemMast Ipu X0JI0CTOM XoJ1e, BT;
Uq, g - ¢asHble 3HaueHHs HaNpsOKEHUS U TOKA MEPBUYHOW OOMOTKH,
COOTBETCTBECHHO B, A.

ONPEJENEHVNE HOMUHAIBHBIX BENYNH XAPAKTEPUCTUK XONOCTOIO XOOA

HomuHanbHble 3HaYeHHs TOKa XoJocToro xoza lgy, Momuoctu Py,
K03 puImeHTa MOIIHOCTH COS@qgH onpenemstores anst Up =Uqy , ucnons3ys

IMOCTPOCHHBIC B OJHHX OCIX KOOPAHHAT XApaKTCPHUCTUKHU XOJIOCTOI'O0 XOJa:
lg = T(Up), Py = F(Uy), cosgy = f(Uy).



3HaueHHe HOMHUHAJIBHOIO TOKa XOJIOCTOrO X04a B IPOHCHTAX iOH

PaCCYUTBIBACTCA OTHOCUTCIIBHO HOMHHAJIbHOT'O TOKA HGpBH‘IHOﬁ 00MOTKH
iOH = IOH -100/ IlH 9. (3)

5. OMbIT KOPOTKOIO 3AMbIKAHUA

KopoTkoe 3ambikaHne — aBapuiiHOE COCTOSIHME TpaHchopmaropa, T.K. MpU
3aMKHYTOW HAKOPOTKO BTOPUYHOM OOMOTKE HOMUHAJILHOE HAIPS)KEHHUE TEPBUYHON
OOMOTKM BBI3BIBAET NPOTEKAaHHME B 00€MX OOMOTKaX TOKOB B JECATKH pa3
MPEBBIIIAIOIINX HOMUHAJIbHBIE. [Ipy pOBEAEHUN ONBITA KOPOTKOTO 3aMBIKAHUS —
pabota TpaHchopmaTopa npu 3aMKHYTOM HAKOPOTKO BTOPUYHONU 0OMOTKE, KOTJIa K
NEePBUYHOM OOMOTKE IMOJBEIECHO TAKO€ MOHWKEHHOE HAIMpPSKEHWE HOMUHAIBHOU
YacTOTHI, YTO TOKH B OOMOTKax Jomyckarorcsa He Oonee 1,1+1,2 HOMHHANBHBIX
3HAYEHUN. DJIEKTPUYECKas CXEMa OIbITa KOPOTKOrO 3aMbIKaHUSl M300pa’keHa Ha
puc. 2.
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Puc. 2. Qﬂekmpuqeacaﬂ cxema onslnma KoOponKozco 3aMblKAHUA

YKa3zaHHOE NPENEIbHOE 3HAYEHUE TOKA SBJISETCS UCXOAHBIM IIPU IPOBEACHUN
OIBITA, 3aTEM HAIIPSHKEHUE YMEHBIIASTCA JUIs TIOJIyYEHUs HE MEHEE IIATH 3HAYCHUN
[0 KaXJOMYy HU3MEpseMOMYy Mnapamerpy. Pe3yibrarsl U3MEpPEeHHH U pacueToB
IpeCTaBISIIOTCS B BuAe Tadu. 2.1.2, rne Pk - yTpoeHHbIE TOKa3aHMs BATTMETpA.

Tabnuma 2
Pesynomamui onvima xkopomkozo 3amvikanus
N3mepenns Pacuersl
e Uy | ik | Pko | Pk | COS@k Ukow = o
OTbITa 0,
B A Bt Bt - Py = Br:
1+5 COSpK =




ONPEAENEHNE KO3®OPUNLIMEHTA MOLLHOCTH

KoadduureHT MOIHOCTH KOPOTKOTO 3aMbIKaHUsI OTpeiesisieTcs mo Gpopmyrie
cosgk = Pre Uik - ik, (4)
rie Pxgp - aktuBHas (asHas MOLIHOCTh, MOTpelssemMas NMpU KOPOTKOM
3aMbIKaHuu, BT;
Uik, l1k - da3Hble 3HaueHUs HANpSHKEHUS U TOKA MEPBUYHOM OOMOTKHU IpH
KOPOTKOM 3aMBIKaHWH, COOTBETCTBEHHO B, A.

ONPEOENEHME HOMWHANBHbBIX BEJTMYNH XAPAKTEPWUCTWK KOPOTKOIO
3AMbIKAHNA

HomunansHbIe 3HaYSHNST MOIMHOCTH Py , KOadduimenTa MOITHOCTH COS QK
, Hanpspkernss Ujgy ompenemsior st |k = l{q, MCHonb3ys MOCTpOCHHBIE B
OJHUX OCSIX KOOPIMHAT XapaKTepUCTHKH KOpoTkoro 3ambikanus: lix = f(U1k ),
P = f(Uik), cospk = f(Uik)-

3HaueHNEe HOMHHAIBHOTO HANPSHKEHUs] KOPOTKOTO 3aMBIKAHHS B MPOIEHTaX

PACCUYUTHIBACTCS OTHOCHTCIIPHO HOMHHAJIBHOTO HaIPsDKEHUS (a3bl IMECPBUYHOU
00MOTKH

Uk =Uikn -100/Upy . (5)

6. AHAJIU3 NONYYEHHbIX PE3YJIbTATOB

[Ipn aHanm3e MOJYyYEHHBIX PE3yJbTATOB HUCCIEAOBAHUI HEOOXOAMMO J1aTh B

OTYETE CIEAYIOLINE MOSCHEHUS.

Xapakmepucmuku X010cmo20 x00a mpaucgopmamopa:

JUISL 4ETO MPOBOJUTCS OIBIT XOJIOCTOIO X0/4;

YTO TAKO€ HOMUHAJIbHBIE BEJIMUYMHBI XapAaKTEPUCTUK XOJIOCTOTO XO0/4;
MPUYHUHBI TOBEACHUS KaXK0M U3 XapaKTEpPUCTHK;

yKa3aTh, YTO MPUHATO CYUTATH MOTEPSMHU XOJIOCTOTO X0/1a TpaHCHOPMATOPA;
npuBeCTH 00OCHOBAHUE CENIAHHBIX TOSCHEHUH.
Xapaxmepucmuku KOpomro20 3aMbIKAHUA:

JUTSL 4ETO MPOBOJMUTCS OMBIT KOPOTKOTO 3aMbIKAHMUS;

YTO TAKOE€ HOMUHAJIbHBIEC BEJIMYMHBI XaPaKTEPUCTUK KOPOTKOTO 3aMbIKAHHSI;
IIPUYHHBI TOBEACHUS KaKIOW U3 XapaKTEpUCTHK;

yKa3aTh, YTO MPUHSITO CYUTATH MOTEPSIMU KOPOTKOTO 3aMbIKAHUS,

NPUBECTH OOOCHOBAHUE C/ICJIAHHBIX MMOSCHEHUH.



