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Tabnuya 2. Pe3yribTaTbl ONTUMU3ALIMN KOHCTPYKLMM BbIPaBHMBAIOLLETO KOHYCa

PaccTosHne
Onvka | Ocrosarme | Paanyc | ©7 KOHy%a Obuwas
Pa3mepbi BK | onyca X | crenenn X, | Ckpyrmierns | BOVEI03 | nnyyg
! 2 Xun kabens
KOHYCa X, ¥ KOHyca
4
B oTHOCUTENbHbIX 0,18 0,732 0,15 -0,02 -
eanHMLAX
B HaTypanbHOM 125,00 mm 1,048 4,20 MM 22,00 MM | 129,20 mm
BMae
ITo pesy/bratam pacueToB ObLIN IPOBEACHBI IKCIIE- Bbisoabl

PUMEHTBI; Ha MSITU KOPOTKMUX OTpe3kax Kaodens AADB |
3%240, ObLTM CMOHTMPOBAHBI KAOEbHBIE 3a/IEJIKH, C Of- )
Holi cropoHsl Tuna KBD10, a ¢ apyroit cTopoHBl — €
npumeHenneM BK, rie B kayecTBe M30/s1MU OBLT HC-
0JIb30BaH AMOKCUAHBI KommayHa D-2200. McmbiTa-
HUS 33/Ie/IOK Ha 3JIEKTPUYECKYIO TIPOYHOCTD MTPOU3BO-
JATHCD TIOCTOSHHBIM ¥ TIepeMEHHbIM Harpsikeruem ¢ 2- C LC/IbIO BbIPABHUBAHNS HEPABHOMEPHOTO JIEKT-

[TpoBeneHo MoaeMpoBaHKe pa3ieaKu TpexgasHo-
ro Kabensl B TpeXMEPHOM IPOCTPAHCTBE METOIOM
KOHEUHBIX pa3HOCTeld, KOTOpPOe BBISIBUJIO 3HAUM-
TeJIbHYIO HepaBHOMEPHOCTh pacrpeneneHuss HOII
B MeCTe Cpe3a MeTaJLTYeCKOi 000J0UKY KabeJsl.

nomorusio ycraHosku AMM-70. WcnerratensHoe Ham- PHYECKOTO TIONIA B MECTe Cpesa 000IOUKH Kabesns
pSIKEHHE TUIABHO MOMHUMATOCH OT 0 O MPOGUBHOTO TNPE/IOKEHO MCIOIb30BaHNE BBIPABHUBAIOLIETO
HanpsoKeHUs] WK 10 NpefenbHoro 3HauyeHns 110 kB. KoHyca. 1 nonyseHus ONTUMalbHbIX pasMepoB
Ec/ 1y 1pe/ieIbHOM 3HaueHU Ipo6oit He BO3HUKAI, BBIPABHMBAIOLIETO KOHYCA ObLTM HCIOJIb30BAHbI
TO KabeJIb BbIIEPXUBAICS MO HAMPSDKEHMEM 110 30 MUH. MCTOIIBI ONITUMATBHOTO TUTAHMPOBAHMS SKCTICPH-
B pesysbTate HCTbITaHUIT ObUTM TPOOKTBI YETBIPE 3azel- MCHTOB 1 HETMHCUHOTO HPOrpaMMUPOBAHNS.

ku KBD10, a 3anenxu ¢ BK Bbiaepxanu uchbiTaHue.
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CUHTE3 TPAHCOOPMATOPOB COMPOTUBIIEHWI BbIXOAHbIX KACKAOB NEPELATHKOB
CACTEM PAAVOBELLAHUA U PALNOCBA3N

AA. Tuto, M.A. TToBa

TOMCKUIA FOCYAAPCTBEHHbIA YHUBEPCUTET CUCTEM YNIPABNEHNS 11 PAUOINEKTPOHUKN
E-mail: titov_aa@rk.tusur.ru

lNpennoxeHa MeToavka CUHTE3a HOPMUPOBAHHbIX 3HAYEHWIT JIEMEHTOB TPAHCHOPMATOPOB CONPOTUBEHMI, BbIMOIHEHHbIX B BULE M0-
710C0oBbIX (punbTPOB. MeToauka no3BonseT MUHUMU3UPOBATL OTKIIOHEHUE KOS(MLUMEHTa TPaHCOPMaLmMm OT 3aaHHOMO 3HAYeHNs B
3azaHHoV ronoce paboymx 4acToT TpaHcgopmaTopa. [1puBeneHs! TabnLibl HOPMUPOBAHHbIN 3HAYEHMI SNEMEHTOB ABYX BULOB TPAaHC-
¢hopmMaTopoB, NPUMEPLI X PacyeTa v UCrONb30BaHWS B yYCUIUTENSX MOLLHOCTY. [10Ka3aHbl MPevmMyLLecTBa UCMOoMb30BaHNs PaccMaTpy-
BaeMbiX TPaHCGHOPMATOPOB 110 CPABHEHUIO C TPAANLIMOHHbIMM TPaAHCGHOPMATOPaMM, BbIMOTHEHHbIMY B BULAE PUTETPOB HUXHIMX 4aCcToT.

B cootBeTcTBUU € [1, 2] ONTMMANBbHOE COIPOTHUBIIE- R. =(E -U,) /2 P, (1)
HHUE HArpy3K1 MOLIHOIO TpaH3ucropa R,,,, Ha KOTOpoe
OH OTZaeT MAKCHMaIbHYIO MOIIHOCTb, COCTABIsieT e, € E, — PeKOMeHIyeMoe HanpspkeHHe MCTOYHHMKA TTUTa-
OM 1 MOXET OBITb OIIPEENICHO U3 COOTHOIICHMS: HUST, Py — MAKCUMATBHOE 3HAYCHHE BBIXOMHON MOIII-
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HocTH, otaasaeMoii TpansucropoM; U, =1,U,./1,.. —oc-
TaTOYHOE HANPSDKEHKE, [, — KPUTHYECKUIA TOK; U, —Harl-
PSDKEHME HACBILEHUST KOJUIEKTOp-oMuTTep; I, — TOK

KOJLIEKTOPA, IIPY KOTOPOM TPOBOAMIOCH U3MEPEHME 3Ha-
yerus E, P, 1, U,, I, — clIpaBouHbIE BETMUMHBI [3].

n 6blX.max> “kp> Hacy “K.Hac

I pana tpansucropos 3Havenus 1, U, I, B

CMpaBOYHMKAX He TpUBeaeHbI. B 3TOM ciyyae cnenyet

BeiOUpath U,,=0,5...2 B, uTo cripaBeaanBo ajisi 60J1b-
IIMHCTBA MOIIHBIX TPAH3UCTOPOB [3].

BhixomHbIe KacKabl YCHINTEIENH MOIHOCTH TIEpe-
JIATYMKOB CUCTEM PAIUOBELIAHUS U PAIUOCBI3U pabo-
TAlOT Ha aHTEHHO-(HIEPHbIE TPAKTHI, UMEIOLINE, KaK
TIPaBUIIO, CTAaHIAPTHOE BXOOHOE COMpPOTHBICHUE R,
paBHoe 50, oo 75 Om [1].

C uenbio TpaHCHOPMUPOBAHUS COMPOTHUBICHUS
AQHTEHHO-(GUAEPHOTO TPaKTa B ONTHMAIbLHOE COIpO-
THUBJIEHUE HArpy3Ku MOIIHOTO TPAaH3UCTOPA TPAIUIIM-
OHHO KMCMOJb3YIOT TPAHC(HOPMATOPBI COTPOTUBICHUA,
BBITMOJIHEHHbIE B BUE (DUIBTPOB HUXKHUX YaCTOT
(®HY), puc. 1 [1, 4—6]. Bo MHOroM 3T0 00YCIIOBIIEHO
HATMYMEM pa3pabOTaHHON METOAMKM pacyeTa TaKHX
TpaHC(HOPMATOPOB, OCHOBAHHOW Ha WMCIIOIb30BAHUM
Ta0JML HOPMUPOBAHHBIX 3HAYECHUIA JIeMeHTOB [7-9].

WA

T T
Puc. 1. TpaHcgopmatop conpotvsieHuy B Bvae GHY

OOBIYHO YKa3aHHBIE TPAHC(OPMATOPBI peaT3yIOT-
csa B Bune ®HY verseproro mopsaka [1, 4-6]. Hemoc-
TATKOM PaccMaTpMBaeMbIX TPAHC(HOPMATOPOB SIBISETCS
3HAYMTENTbHOE YACTOTHO-3aBUCUMOE OTKJIOHEHHE UX KO-
3¢ duumentTa Tpanchopmaun K, 0T 3a1aHHOTO 3HaYe-
HYIS TIPY HEOOXOMMMOCTH OHOBPEMEHHOTO YBETMUCHIIS
KaK yKa3aHHOI0 K03(P(PUILIUEHTa, TAK ¥ OTHOCUTEIbHOI
MoJIOCHI paboumx yacrotr W=f/f,, tne f,, f, — BepxHsa u
HIDKHSIS1 paboyuue YacToThl TpaHcopMaTopa.

VKazaHHbII HENOCTaTOK MOXET ObITh YCTpaHEH MC-
TMOJIb30BAHMEM TPaHC(HOPMATOPOB, BBITOTHEHHBIX B BU-
Je nonocoBbix ¢uisrpos (I1MD) [10, 11], mpu yBeamye-
HUU UX KO3 UILIMEHTa OTpakeHUsI BHE TOJIOCHI pado-
ypx yacToT [12]. B nnamazoHe MeTpOBBIX U AELIUMETPO-
BBIX BOJIH Han0osiee ynoOHBIMU B IPUMEHEHUH OKa3bIBa-
10TCSI TPaHC(OPMATOPbI, BBITIOJHEHHBIE O CXEMaM,
npuBeneHHbIM Ha puc. 2 [10, 11]. OgHako oTcyrcTBHE
METOAMKM pacyeTa YKazaHHbIX TpaHc(opMaTopoB 3aT-
PYIHAET UX IPUMEHEHUE.

Llenb HacTosiIIEl cTaTh — pa3paboTka METOAUKHI
CHHTe3a TpaHc(hOpMaTOPOB COMPOTUBIEHUI (puc. 2),
TIO3BOJISIONIEH 110 TaOIMIIaM HOPMUPOBAHHBIX 3HAUE-
HUIA 5JIEMEHTOB OCYIIECTBISATh UX PEATU3alnI0 ¢ MU-
HUMAJIBHBIM OTKJIOHEHMEM K03 @dULIMEHTa TpaHC-
(dbopmMaly OT 3aJaHHOTO 3HaueHus B TpebyeMoii oT-
HOCUTEJIbHOI TIoJloce pabounX 4acToT.

s pemeHns TIOCTaBIeHHOM 3a1auyll BOCIIONb3Y-
eMcsl TpeaioxkeHHoi B [13, 14] MeTonukoi mapamer-
PUYECKOTO CUHTE3a MEXKACKATHBIX KOPPEKTUPYIOIIUX
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lLierell BHICOKOYACTOTHBIX YCUJIMTEIeH MOIIHOCTU. B
COOTBETCTBUU C YKA3aHHOM METOAMKOMN YaCTOTHYIO 3a-
BUCUMOCTb K, TpaHC(HOPMATOPOB MPENCTABUM B BUJIE:
5 2

P a

= , (2)
1+ pb, +p2b2 -i—psb3 +p4b4‘

mp

rne p=jQ; Q=w/ @, — HOPMUPOBAHHAs YaCTOTA; ® —Te-
KYyIl[asi KpyroBast 4acToTa; @, — LIEHTpaJlbHasl Kpyropas
YacToTa MOJIOCKl PabouYMX YacToT TpaHChHOpMaTopa;
a=a,(LC), b=>b,(LC) —K0a(hpULIMEeHTHI, ABISIOIIMECS
(DYHKLIUSIMHI TIapaMeTpOB 3JIEMEHTOB TpaHC(hOpPMaTO-
POB, HOPMUPOBAHHBIX OTHOCUTEIBHO ), U R,.

VTl LI 2 WA

L2
a)

VTI1

Puc. 2. TpaHcgopmatopesl conpotvaneHy B suae [1®

B kavecTBe (PyHKIIMK-TIPOTOTHIIA XaPAKTEPUCTUKU
(2) BBIOEPEM (DYHKIIUIO:
2

)4
T = . 3
n (p ) 1 ll 112 2 {3 3 ,14 4 ( )

KBagpar momysist pyHKLMK-TpoToTHna (3) UMeeT BUL:
2

T(p) = x , 4
(P 1+ Dx+ D,x* + D,x* + D,x* ®)

e x=%
I HaxoxneHus KoagduiueHtoB D, cocTaBUM
CHCTEMY JIMHEIHBIX HEPABEHCTB:

[E(x)-3]1+Dx+ sz2 + D3x3 + D4x4)— X <0;
—[E(x)+ 811+ Dx+ D,x*+ Dyx* + Dx*)+ x* < 0;¢, (5)
& —(1+Dx+ sz2 + D3x3 + D4x4)£ 0, xekE,

rae E, — 1McKpeTHOe MHOXECTBO KOHEUHOT0 YKcia To-
YeK B 3aJaHHOM HOPMMPOBAaHHOI 00JACTH YacToT;
&(x) — TpeOyemast 3aBrcumMocTh | T,(p)f Ha MHOXecTBe
E; 5 — nomyctumoe yrinonenwe | T,(p)] ot &(x); & —Ma-
Jlasi KOHCTaHTa.

Pemast (5) ais pasnuusbix E(x) U O MPU YCIOBUU
Fun=D,=max, Haiinem koadpduuueHtsl D, cOOTBET-
CTBYIOLIME Pa3IMYHBIM [0JI0ocaM pPabOYMX YacToT
TpaHC(hOpMaTOpa 1 pa3InYHbIM 3HAYEHUSIM €ro Ko3(-
unuenTa TpaHchopMmauuy. BhIUKCIAS MOIMHOMBI
IypBuna 3HameHatenst pyHkuuu (4) [15], onpeaenum
Koa(duuueHTsl ¢pyHKumu-npororuna (3). I1o usBe-
CTHBIM Ko3(duiMeHTaM QyHKUMM-TpoToTUna (3),
peliasi CMCTeMY HeJTMHEHHBIX YpaBHEHMIA:



TexHm4eckune Hayku

b =d;b,=d,;b,=d,;b,=d,,

HaifieM HOPMUpOBaHHbBIE 3HAUYEHMsI SJIEMEHTOB pac-
CMaTpHMBaeMbIX TPAaHC(HOPMATOPOB COMPOTUBIICHUIA.

Pe3ynbrathl BHIUMCIEHUI HOPMUPOBAaHHBIX 3HAUE-
HUIf 3JIeMEHTOB TpaHC(hOPMaTOPOB, TIPUBEICHHBIX Ha
puc. 2, a v 6 115 xoapuumerTa tpaHchopMaluu, je-
xauero B npeaenax K, =2...20 u 111 OTHOCUTENLHON
MOJIOCHl paboyux YacToT, Jexallell B Mpeaenax
W=1,3...3, npuBeneHsl B Ta0a. 1, 2 COOTBETCTBEHHO.
3nech Xe MaHbl 3HaYeHUs] KodddulMeHTa CTosueit
BosiHbl (KCB) TpaHchopMaTopoB Mo BXoMy, COOTBET-
CTBYIOLIME 3a1aHHBIM 3HaueHuaM K, u W.

CpaBHEeHME XapaKTepUCTHK paccMaTpUBAaEMbIX
TpaHchopMaTopoB (Tabda. 1 M 2) W XapaKTepUCTUK
TpaHcdopmaropa, BeimonHeHHoTo B Buae ®HY [§],
TIOKA3bIBAET, YTO TPU IPOYMX PABHBIX YCIOBHSX OHU
HMMEIOT ropasno MeHbiee 3HaueHre KCB.

PaccmoTpuM mpuMepbl MCHONB30BAHUS CUHTE3U-
POBAaHHBIX TAaOJMII IJIS pacyeTa TpPaHC(HOPMATOPOB
COTIPOTUBJICHHI BBIXOTHBIX KACKATIOB TIEPEIATINKOB.

Tabnuua 2. HopMypOBaHHbIE 3HAYEHWUS SIEMEHTOB TPaHCQPOp-

maropa (puc. 2, 6)

K, | Napamerp | W=1,3 | W=15 | W=7 | W=2,0 | W=3,0
ClH 2,262 | 2,321 | 2,412 | 2,458 | 2,999
LTH 1,440 | 1,414 | 1,376 | 1,504 | 1,524
2 L2H 0,658 | 0,660 | 0,663 | 0,644 | 0,632
C2H 0,487 | 0,504 | 0,530 | 0,514 | 0,621
KCB 1,016 | 1,020 | 1,025 | 1,030 | 1,080
CH 2,520 | 2,650 | 2,760 | 2,834 | 3,642
LTH 0,965 | 0,932 | 0,904 | 0,954 | 0,948
3 L2H 0,695 | 0,694 | 0,684 | 0,665 | 0,602
C2H 0,614 | 0,648 | 0,677 | 0,682 | 0,865
KCB 1,017 | 1,026 | 1,035 | 1,050 | 1,740
ClH 3,094 | 3,095 | 3,300 | 3,535 | 4,610
LTH 0,625 | 0,662 | 0,630 | 0,646 | 0,631
4 L2H 0,699 | 0,690 | 0,672 | 0,650 | 0,535
C2H 0,771 | 0,774 | 0,825 | 0,886 | 1,142
KCB 1,020 | 1,031 | 1,050 | 1,070 | 1,240
ClH 3,763 | 3,886 | 4,290 | 4,314 | 6,141
LTH 0,450 | 0,451 | 0,419 | 0,455 | 0,428
6 L2H 0,680 | 0,664 | 0,632 | 0,606 | 0,446
C2H 0,902 | 0,937 | 1,029 | 1,054 | 1,531
KCB 1,022 | 1,037 | 1,070 | 1,095 | 1,390

Tabnuua 1. HopMUPOBaHHbIE 3Ha4YeHUs IEMEHTOB TPaHCPOpP-

maropa (puc. 2, a)

K, |Napamerp| W=13 | W=1,5 | W=1,7 | W=2,0 | W=3,0
LTH 0,451 | 0,45 | 0,447 | 0,452 | 0,447
CH 0,709 | 0,739 | 0,785 | 0,733 | 0,879
2 C2H 1,553 | 1,583 | 1,628 | 1,719 2,19
L2H 2,098 | 2,073 | 2,038 | 2,148 | 2,156
KCB 1,017 | 1,020 | 1,025 | 1,036 | 1,082
LTH 0,404 | 0,398 | 0,389 | 0,394 | 0,359
ClH 1,055 | 1,131 | 1,190 | 1,154 | 1,505
3 Q2H 1,465 | 1,519 | 1571 | 1,665 | 2,302
L2H 1,661 | 1,626 | 1,588 | 1,619 1,502
KCB 1,018 | 1,026 | 1,036 | 1,054 117
LTH 0,330 | 0,338 | 0,325 | 0,323 | 0,286
ClH 1,634 | 1,581 | 1,704 | 1,780 | 2,166
4 C2H 1,461 | 1,515 | 1,597 | 1,763 | 2,550
L2H 1,325 | 1,351 | 1,303 | 1,296 1,151
KCB 1,020 | 1,030 | 1,049 | 1,076 | 1,260
LTH 0,271 | 0,268 | 0,252 | 0,261 | 0,219
ClH 2,265 | 2,315 | 2,581 | 2,454 | 3,122
6 C2H 1,499 | 1,573 | 1,711 | 1,849 | 3,004
L2H 1131 115 | 1,052 | 1,061 | 0,873
KCB 1,023 | 1,038 | 1,068 | 1,120 1,410
LTH 0,226 | 0,228 | 0,211 | 0,201 0,172
ClH 2,967 | 2,947 | 3,309 | 3,548 | 4,207
8 C2H 1,556 | 1,638 | 1,807 | 2,069 | 3,605
L2H 1,000 | 0,992 | 0,924 | 0,861 | 0,689
KCB 1,026 | 1,045 | 1,083 | 1,150 | 1,520
LTH 0,200 | 0,200 | 0,284 | 0,972 | 0,155
ClH 3,491 | 3,533 | 3,969 | 4,307 | 4,725
10 C2H 1,599 | 1,702 | 1,893 | 2,209 | 3,862
L2H 0,929 | 091 | 0,841 | 0,769 | 0,628
KCB 1,028 | 1,056 | 1,100 | 1,190 | 1,930
LTH 0,153 | 0,151 | 0,135 | 0,126 0,17
ClH 4,960 | 5,071 | 5791 | 6,308 | 6,545
15 Q21 1,722 | 1,860 | 2,135 | 2,611 | 5,056
L2H 0,798 | 0,768 | 0,689 | 0,608 | 0,474
KCB 1,032 | 1,067 | 1,130 | 1,310 | 2,320
LTH 0,129 | 0M7 | 0,03 | 0,097 | 0,095
ClH 6,091 | 6,915 | 8,027 | 8,600 | 8,281
20 C2H 1,808 | 2,040 | 2,426 | 3,113 | 6,262
L2H 0,731 | 0,663 | 0,577 | 0,492 | 0,367
KCB 1,036 | 1,087 | 1,180 | 1,470 | 2,620

CiH 4,522 | 4,581 | 512 | 5634 | 7,838
LTH 0,344 | 0,355 | 0,327 | 0,317 | 0,318
8 L2H 0,656 | 0,638 | 0,598 | 0,545 | 0,372
C2H 1,021 | 1,053 | 1,169 | 1,307 | 1,941
KCB 1,024 | 1,046 | 1,090 | 1,140 | 1,470
ClH 5,089 | 5230 | 5,854 | 6,514 | 8574
LTH 0,292 | 0,296 | 0,272 | 0,261 | 0,283
10 L2H 0,637 | 0,615 | 0,569 | 0,508 | 0,345
C2H 1,097 | 1,149 | 1,282 | 1,460 | 2,125
KCB 1,028 | 1,053 | 1,110 1,180 | 1,860
ClH 6,679 | 6,919 | 7,908 | 8,914 | 11,609
LTH 0,206 | 0,206 | 0,286 | 0,178 | 0,206
15 L2H 0,593 | 0,562 | 0,504 | 0,430 | 0,267
C2H 1,279 | 1,361 | 1,560 | 1,847 | 2,853
KCB 1,032 | 1,068 | 1,130 | 1,300 | 2,280
ClH 7,895 | 8,934 | 10,418 | 11,833 | 13,674
LTH 0,167 | 0,251 | 0,134 | 0,130 | 0,172
20 L2H 0,564 | 0,512 | 0,443 | 0,362 | 0,231
C2H 1,394 | 1,575 | 1,863 | 2,286 | 3,352
KCB 1,037 | 1,082 | 1,190 | 1,450 | 2,530

IIpumep 1. OcyiecTBUM MPOEKTUPOBAHKE TPAHC-
(opmaropa (puc. 2, a), npeaHa3HaYeHHOTO ISl pado-
Thl B nepeaatyuke ¢ R, =75 OM, Npu YCIOBUSIX: B BbI-
XOJHOM KacKaJie TepeaaTynka UCIosib3yeTcsl TpaH3KC-
top KT930A; W=1,5; ueHrpanpHas padoyast 4acToTa
nepenaturka pasHa 375 MIiu.

B cooTBeTCTBUM CO CIIPaBOYHBIMU JAHHBIMU TpaH-
sucropa KT930A [3] no (1) onpenenum: R,,,,=7,8 OM.
TpeOyemblii  K03(pdULUEHT  TpaHCGHOPMALIMMU:
K,=R/R,,,=9,6. binxaiimee TabnuyHoe 3HauyeHUE
K,=10. Ina K, =10 u W=1,5 u3 tabn. 1 Haitnem:
L11=0,200; C2un=3,533; C3u=1,702; L4n=0,911.
LleHTpanbHast KpyroBas 4acToTa pacCUMTHIBAEMOTO
TpaHcdopmaTopa w,=2:7-375:10°=2,355-10°. [leHopmu-
Pysl 3HaUEHMs 2J1eMEHTOB TpaHchopMaTopa, MOTyYUM:

L1=L1# R,/ 0,=6,4 ulH; L2=29 uli;
C1=Cls/(R; 0,)=20 n®D; C2 = 9,6 nD.

Ha puc. 3 npuseneHa pacyeTHasi 3aBUCMMOCTb MO-
JyJIs1 BXOIHOTO CONPOTUBIEHHUS |Z,| CIIPOEKTHPOBAH-
HOTo TpaHcdopmartopa oT yacToThl (Kpuasi 1). 3mech
Xe JUIs1 cpaBHeHMs (KpuBasi 2) MpejcTaBieHa pacyeT-
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Hasl XapaKTeprCcTHKa TpaHc(opmaTopa, BBITIOIHEHHO-
ro B Buge ®HY (puc. 1, L1=3,5 ulu; C1=47,6 n®d;
L2=11,8 ulx; C2=14,4 n®) u paccunTaHHOTO 1O Tab-
iaMm u3 [8].

|ZBx |, OM

9,5

\
\
8,5 \ —+
7|\
/ \
7,5 \j/\\ ,I
\NT ! '(M
/

Tt
Jd7

6,5

5,5
225

300 375 450 f, MI'u

Puc. 3. 3aBUCUMOCTb MOAYJIS BXOAHOMO COMPOTUBIIEHMS TPAHC-
opmatopa (puc. 2, a) oT 4acToTs!

Inotp, A |

PBeIx=10 BT

\<2

2
300 325 350 375 400 425

Puc. 4. 3aBUCMOCTb TOKa, MOTPEOASEMOrO BbIXOAHBIM Kacka-
ZIOM JIByxkackagHoro ycunmntens (puc. 5), ot vactorel

£, My

HpyruM IOCTOMHCTBOM TpaHC(hOPMATOPOB, BbI-
nosHeHHbIX B Buae [1P u npencTaBieHHbIX Ha puc. 2,
sBasiercsl cneyroniee. [Ipy HeM3MeHHOW BBIXOTHON

MOIIHOCTH YCHJIMUTENS TOK, MOTPeOISEMbIil €ro BbI-
XOIHBIM KacKaJoM, ¢1ab0 3aBHCUT OT YACTOTBI YCUITH-
BAEMOTO CHUTHAJA, YTO TT03BOJISIET 0OECIIEUNTh TOCTH-
eHue 6osee Beicokoro cpennero KITJ ycumurenst.

Ha puc. 4 npuBeaeHa 3aBUCMOCTb TOKa, TIOTPEOIIsI-
€MOTO BBIXOJIHBIM KacKaioM IBYXKAaCKaIHOTO YCHIIUTeE-
J1s1 (pUC. 5), OT YACTOThI YCUIMBAEMOTO CUTHAJIA ITPH BbI-
XomHoW MoinHoct P, paBHoit 10 Bt (kpuBas 1).
3/ech Xe MpeACTaBleHa aHAJIOTMYHAsl 3aBUCUMOCTb B
CclTyJae MCITONb30BaHMS TpaHC(HOpMaTopa, BBITIOTHEH-
Horo B Bune ®HY (kpupas 2).

B ycunutene ucrosb3oBaH paccMaTpUBaeMbIi
TpaHchopmaTop (anemenTtsl L7, C8, C9, L8), BxogHas
M MEXKacKagHasd KOPPEKTHPYIONINE LETN pacCumTa-
HBI 110 METOIVKE, ONMCaHHOM B [14]. XapakTepucTuKn
YCUITUTEIS: MAKCUMAJTbHOE 3HAYeHNE BHIXOXHOM MOIII-
HocTM He MeHee 12 Bt; mojoca pabouyux dYacTtoT
300...450 MIix; xoadduueHT ycunenus 8 nb.

ITpumep 2. OcyiecTBUM MPOEKTUPOBAHKE TPaHC-
dbopmaropa (puc. 2, 0) ¢ K, =10, W=1,5 u uenrpain-
HOii paboueit yacToroii, paBHoi 70 MIi1, mpu ycio-
Buu, 4yto R=50 OMm.

B cooTBeTCTBUM ¢ 3afaHHBIMU 3HaYeHUAMU K, 1
W w3 Tabn. 2 maitmem: Clu=5,2296; L1u=0, 2963
L2u=0,6147; C2u=1,1487. HeHTpaJIbHa;I Kpyrosast
YacToTa IMOJOCHl PabOYMX YacTOT TpaHcpopmaTopa
@0,=2-7-70-10°=4,4-10°. JleHOpMUpYd 3HAYCHHUS SJie-
MEHTOB TpaHC(hOpPMaTopa, ONPEIETNUM:

C1=ClH/(R; @,) = 238 n®; C2 = 52 nD;
L1=L1n1'R,/w,= 33,7 ul1; L2 = 70 ulH.

Ha puc. 6 nmpuBeneHa pacyeTHast 3aBUCUMOCTb MO-
JIyJisl BXOJHOTO COIMPOTHMBJIEHUSI CIIPOEKTHPOBAHHOTO
TpaHchopMaTopa OT 4acToThl (KpuBasi 1). 3mech xe
(kpmBad 2) W11 cpaBHEHUS TIPEICTaBIeHA XapaKTeprC-
THKa TpaHcdopmaTopa, BeinmoaHeHHoro B Buse DHY u
paccuuTaHHoro mo Tabauuam u3 [8] (puc. 1,
L1=19 ulH, C1=255 n®, L2=63 ulu, C2=77 n®).

Ha puc. 7 npuBeneHa 3aBUCKMOCTb TOKa, MOTPeO-
JISIEMOTO BBHIXOXHBIM KacKazoM JBYXKAaCKaTHOTO YCH-
nutens (puc. 8), OT YacTOTHl YCHMJIMBAEMOIO CHUTHaja

+15B

R2[ R3 C7

L5/100 ul'a

KT817b

Puc. 5. Ycunutens mowHoctv amanasoHa 300...450 MTy
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Puc. 6. 3aBUCUMOCTb MOAYNS BXOAHOTO COMPOTUBIIEHNS TPAHC-
opmatopa (puc. 2, 6) ot yacToTb!
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Puc. 7. 3aBuCMOCTb TOKa, norpe6/7ﬂemoro BbIXOAHbIM KacKa-
AOM BYyXKackafgHoro ycunmTesid, ot 4actoTbl

+18 B

C7 L5/100 ul'w
R2 R3
51 2% 47 MK
C4
1 MK 1 Mk
o H RTRETS
47 MK R5 56
R4
2 L6
C1 cs 6~ Ldyo0ura
91 110
L1
Bx 200 al'n
L1
100 ul'H

12 ul'n VTI1

KT913b
Puc. 8. Ycunutens MowHoCTY anana3oHa 55...85 My

15 ul'n

MPY BBIXOJHOM MoIHOCTH P,,,, paBHOIi 25 BT (kpuBas
1). 3neck xe npeacTaBieHa aHATOTMYHAS 3aBUCUMOCTD
B Cllyyae MCIIOJIb30BAHUS TPaHC(HOpPMATOpa, BHIMOJN-
HeHHoro B Buae ®HY (kpuBas 2).

B ycunutene ucrnosb3oBaH paccMaTpUBaeMblit
tpaHcgopmaTop (anements C8, L7, L8, C10), Bxon-
Hasl ¥ MeXXKacKaJHasi KOPPEKTUPYIOIIME e pacCuu-
TaHbl IO METONMKE, onucaHHOM B [14]. XapakTepuc-
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[NpennoxeHa matematvdeckas MoAenb Ans pacdéra 3LC nmepuTenbHOU KaTyLKu, HaBeAeHHOV 3yOL0BOV COCTaBASIOLLEN Pe3ybTy-
pyioLyero nosis 8 paboyem BO3AYLIHOM 3a30pe COBMELLEHHOMO MHOMOGYHKLUMOHaIbHOrO GECILETOYHOrO BO3BYANTENS C Y4ETOM HEpas-

HOMEePHOCTN Y4acCTOoTbl BpaLLeHns 1 peakumm AKopA BO36}/,HI/IT€/7H.

Kak m3BecTHO, cpemHee 3Ha4eHMe YaCTOThI Bpalle-
HUS CUHXPOHHOM MAaIllMHBI 33JaeTCS YMCIOM Map Io-
JIIOCOB M 9aCTOTOM ITUTAIOMIEH CETH, MMEET ITOCTOSTH-
HOE 3HAYEHUE U HA3bIBACTCSH CUHXPOHHOW YaCTOTOM.

st pemieHusl 3aiay TMAarHOCTUPOBAHMS W 3a1ad
yIpaBJeHUs] BO30YXAEHUEM CUHXPOHHOW MalIMHBI
MOXET TOTpebOoBaThCs 3HAHME MTHOBEHHOIO 3Haue-
HUSl YacTOThbl BpAILlEHUs, COOTBETCTBYIOILETO MTHO-
BEHHOM JIMHEMHOM CKOPOCTH TOYKM PACIOJIOXEHHON
Ha MaMeTpe poTopa. BeanurHa MTrHOBEHHOI YaCTOThI
BpaIICHUS POTOpPA OIMPEAEIISIETCS TapaMeTpaMy CUHX-
POHHOI MalllMHBI, OTKJIOHEHUEM MTapaMETPOB MUTAI0-
1€} CeTH 1 MOMEHTA Harpy3Ku. 3Hast 3HaY€HUsI MTHO-
BEHHOII YaCTOTHI BPAIIEHUS POTOPA U YaCTOTHI BpaIlle-
HUS TOJISL CTatopa, MOXHO OIpENeJUTb 3HAueHUe
BHYTPEHHETO YIJ1a CHUHXPOHHOW MalllMHbI.

N3mMepuTh MTHOBEHHOE 3HAYE€HHUE YaCTOThI Bpallle-
HUS CHHXPOHHOM MAaIIMHBI MOXXHO Pa3TMYHBIME CIT0-
cobamu. B umcie npouux 1 3Toi Lienu MpUMEeHSIOT-

cs M3MepUTe/IbHbIE MpeoOpa3oBaTen, paboTarollue
[0 TPUHLMIY HMHAYKTOPHOrO TeHepatopa. boiee
yIOOHBIMU B 3KCILTyaTalluu OyIyT CIIOCOOBI, He TpeOy-
IOILIME CONPSDKEHNS U LIEHTPOBKM BaJIOB U3MEPUTEIb-
HOro TIpeoOpa3oBatTe/iss M CUHXPOHHOW MaIlMHBbI.
OnyH 13 TaKKX CIOCO00B — M3MEPEHUE YaCcTOTHI 3y0-
LI0BOM COCTaBJISIOIIEHN 37IEKTPOMArHUTHOTO TOJIS B pa-
0oueM BO3IYIIHOM 3a30p€ COBMEIIEHHOTO MHOTOQY-
HKIIMOHAJILHOTO OECIETOYHOTO BO30YIUTES.

CoBMellleHHbII MHOro(YHKLIMOHAJIbHBIA Oeclie-
TouHbIi Bo30yaute b (CMBB) paspaboraH Ha kaden-
pe anekTpuueckux MamvH YI'TY-YIIM coBmecTHO ¢
OAO "Ypamanektporsikmain" (r. ExarepunHOypr) B
1991 r. [1]. ITepBbiit mpomblLLIeHHBIN 06pazelr CMbBB
Obl1 marotoBneH B 1993 . K HactosiueMy BpeMeHU
OAO "YpanaekTpoTsskMmanl” BBINYIIEH OTPE30K ce-
pUM COBMELIEHHBIX BO30yauTenei (cM. Tab.1.). Boimyc-
kaeMmbie Bo3Oymutenu tuna CMBB obGecreumBaior
KPaTHOCTb (POPCUPOBKHU 110 TOKY K;;=2, a 110 Hanpsike-

Tabnuya. CoBMmelLeHHbIe MHOTOQYHKLMOHabHbIE becLyeToyHble Bo3byanTeny, Bbinyckaembie OAO "YpansnekTpotsxmaly”
Tun GecwetoqHoro | Makc. BbInpsm- Makc. MMWH. vacToTa Makc. 4actota | KpaTHOCTb hopcu-
B03byauTens NeHHas MoL- | BbINPAMIEH- BpaLLeHus, BpaLLeHus, poBKM, O.e.,

HOCTb, KBT HbIN TOK, A 06/MVH 06/MVH He MeHee
Bb-59/7-10 17 450 1500 1800 2
Bb-63/9-14 27 450 900 1500 2
BBB5-81/9-18 53 600 900 1100 2
BBB-85/10-10 55 1170 900 1050 2
BBB6-85/20-10 83 1250 800 1000 2
BBb-99/9-22 45 500 275 900 2
BBb-99/20-22 60 600 250 900 2
BB5-99/30-22 70 650 225 900 2
BBBb-145/30-30 170 820 200 900 2
BB6-220/30-30 200 1000 150 400 2
BB5-220/80-30 400 1250 80 300 2
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