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TEHEPATOP JIJIsI TIPOBEJIEHUAA UCHIBITAHA BOPTOBOI'O
ABHAIIMOHHOI'O OBOPYJOBAHUA HA BOCITPUMMYNBOCTD
K IEPEXO/THBIM ITIPOIIECCAM, BLI3BAHHBIM MOJIHUEA
(«MHOTI'OKPATHBIE BCIIbIIIIKW») UTJIA-MB-10 MI'L]

OnucaHo KOHCTPYKIIIO Ta pe3yJIbTaTH aTeCTallil reHepaTopa, NPU3HAYSHOTrO ISl BUIIPOOYBaHb OOPTOBO-
ro aBianiifHOTO O0JaJHAHHS Ha CIPUIHATIUBICTE [0 NEPEXiTHUX IPOIECiB, BUKINKAHUM OJIHNCKaBKOIO
«0baraTtopasoBi crajJaxu», BIAMOBIZHO 10 BUMOT MDKHAPOAHUX cTaHAApTiB. ['eHepaTop BUpoOIIsie UKIIOr-
pamu immyiseiB Hanpyru ¢opmu 3 gactororo 10 MI'M o m'aTboX piBHSX iCHUTIB, BUIIPOOYBaHHS IIPOBO-
JISTHCSI METOZOM «KaOEJIbHOT 1HKEKIIT».

The construction and the testing of the attestation of the generator intended for testing of the on-board air-
craft equipment on susceptibility to fast transient/burst, caused lightning, according to International stan-
dards are described. The apparatus generates the mission profile of the test voltage of the form 3 frequen-
cies 10 MGh on five levels, test are conducted by method «Cable injectiony.

B nactosmmee Bpemsi 00s3aTEIbHBIM BHIOM HCIBITAaHUH OOPTOBOTO 3JIEKTPO-
TEXHUYECKOTO U 3JeKTpoHHOTO obopynoBanus (BAO) neraTenbHBIX anmapaToB sB-
JISIFOTCSI UCIIBITAaHUS HA BOCIIPUMMYMBOCTD K MEPEXOJHBIM MpPOIEccaM, BBI3BAHHBIM
MOJIHHEH. DTH MPOIecCH BO3HUKAIOT MIPH MPSAMOM yIape MOJHHH B KOPITyC JIeTa-
TENIFHOTO alllapara M IMOCIEAYIOIEM PAcTeKaHWH TOKOB MOJIHHH IO Pa3IHYHBIM
METATMYECKUM Y3J1aM 3THX allapaToB, B YaCTHOCTH, IO MEXOJIOYHBIM JINHHUAM
ces3u (MJIC).

Bricokas mopaxatorast 3(heKTHBHOCTh TOKOB pacTeKaHUsI OOBSICHACTCS TEM,
yTto 1pu 3ToM B MJIC BO3HHKAIOT Pa3IMYHOTO BHJA HAaBEICHHBIE BBICOKHE HM-
MYJIbCHBIE HAINPSHKEHUsI U OOJIBLIME TOKH, ITPEACTABISIONINE COO0M Cephe3HYI0 Y-
pO3y I COBPEMEHHOMU ClIab0TOYHO 31ekTpoHukH BAO.

[TosTOMY CTOHKOCTH K MEpeXOIHBIM IpoIeccaM, BBI3BAHHBIM MOJIHHEH, BbIjie-
JIeHa B OTACIBbHBIA BUJ WCHBITAaHWH, KOTOPBII pETIaMEHTHPYETCS HOPMAaTHUBHBIM
nokymentrom EUROCAE ED-14D/ RTCA-DO-160D «YcioBusi OKpy>aroliei cpezpl
Y METOAMKH UCIIBITaHUH OOpTOBOTO 000pyHoBanHus», Paznen 22: «BocnpuuM4nBOCTb K
TIePEXOJHBIM TIPOLIECcCaM, BEI3BAaHHBIM MOJIHHEH (OTE€UECTBEHHBIH aHAJIOT 3TOTO JIOKY-
menTa KTP-BB®/DO-160D/ED-14D/ [1]). Ototr HJ] ¢ 2004 roma pacnpocTpaHsercs u
Ha Bce Tunbl BAO, Belmyckaemble B YkpauHe U ctpaHax CHI'.

B nanHO# cTaTthe MBI PaCCMOTPUM HCIHBITAHUS «MHOTOKPATHBIE BCIBILIKNY,
peanu3yeMble METOAOM KaOenbHOM MH)KEKIHH, P KOTOPOM HCIIBITaTeNIbHBIE HM-
MyJIbCHI 3aJaHHON ()OPMBI M aMIUTUTY bl HHAYIUPYIOTCS B mpoBogHukax MJIC mpu
MOMOIIM MHXEKIHOHHOTO TpaHchopmaropa. DTOT METO] UCIOJB3yeTcs sl Ipo-
BEPKU CIIOCOOHOCTH CaMOJIETHOTO 00OpYJOBaHHMS BBIAECPKUBATH BHYTPEHHHE 3JIEK-



TPOMArHUTHBIC A3(PQEKTH, CO3AaBacMblc BHEUTHHM BO3JCHCTBHEM MOJHHUN 0e3
(YHKIIMOHATIBHBIX OTKA30B U TIOBPEXKICHUI.

Wpneonorndecku cxema (GpOpMUpPOBaHKS MMIYJIbCOB HAIPSDKEHHS U TOKa Tpe-
Oyemoii (hopMbI TIpUBEIcHa Ha puc. 1.
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Pucynok 1 — Cxema (popMHUpOBaHUS UMITYJIHCOB HAIPSDKEHUS U TOKA

B sroii cxeme xonnencarop C,, 3apskaeMblil 10 ONIPE/IENIEHHOTO HANpPsKEHM,
paspspkaetca ¢ yactorod 10 MI' uepes ynpapisieMblii MEXaHUUECKUIT KOMMYTAaTOp
K Ha mepBuuHyr0 00MOTKY uUMITyiIbcHOTO TparchopmaTopa UT-75/170 (nmxekro-
pa), KOTOPEIH U SABISAETCS OCHOBHBIM diieMeHToM cxeMbl. UT-75/170 cocrout u3 2-x
OJTHOBUTKOBBIX OOMOTOK, HAJIEThIX HA 3aMKHYTHIH (DEpPUTOBBIH CEpIACYHHUK. DTOT
CEep/ICYHUK COCTOMT M3 § CKJIEEHHBIX BMeCTe (EppHUTOB KOJbLIEOOpa3HOH (GopMbl
mapku 60HH ¢ rabapuramu 120x78x18 mm. [TepBuunas 0OMOTKa MPEACTaBIAET CO-
00l OOMH BUTOK IIJIOCKOM MEIHOW IIMHBI cedeHunem 25x0,25 MM2, KOHIIBI KOTOPOM
BBhIBEIICHBI Ha BXoHbIe KieMMbl UT-75/170. I'abaputer UT-75/170 — 170x130x150
MM. Bropuunast oOMoTka («koHTpONBHBIN KOHTYp» — KK) npencrasnser coboii Bu-
TOK MPOBOJIa TUAMETPOM 2 MM, KOHLIBI KOTOPOTO BBIBEIECHHI Ha pazbeM Tumna CP75-
54. s toro uroOsr BuTtok KK pacmomarancs touno mo unentpy MT-75/170, on
BCTPOCH B CIIEIHAJBHYIO LEeHTpupylomyto koHcTpykimoo. KK, B cooTBercTBHU C
TpeboBanusmMu HJI, cIyXuT Ui U3MEPEHUS] aMILTUTY THO-BPEMEHHBIX ITapaMeTpOB
(ABII) ncnpITaTeNbHBIX TOKOB M HANPSHKEHUH MPU ITOMOIIM BHEITHHX CPEACTB H3-
MepuUTeNbHOW TeXHUKH (uryHTa m3meputensHoro IIK-50 wmmm mnryma BEICOKOBOJBT-
Horo P5100 100X). I'eneparop UTJIA-MB-10 MI'11 npeana3HadeH i NPOBeACHHUS
UCTIBITAaHUH «MHOTOKpATHBIE BCIBIIIKM» METOIOM «KalenbHO# nmkekiueid» BAO B
nmoiHOM o0BeMe ¢ TpeboBanmsamMu HJI [ 1] ucnpITaTeTbHEIMA UMITYITHCAMH HATIPSDKE-
HUSA 1 Toka Gopmsl «3» gactoror 10 MI'TT o6enx MOISIPHOCTEH MO MATH YPOBHAM
ucneitaunii. B tadbn. 1 npusenenst TpedoBanus k Gopme u ABII ucnbITaTenbHbIX
UMITYJIbCOB HAIPsDKEHUS] M TOKAa, KOTOPHIE C YYETOM JIOIyCKOB B IMOJHOM OOBeMe
peanuzoBansl B renepatope UT'JIA-MB-10 MTI'n.

I'eneparop UT'JIA-MB-10 MI'11 ipeacTaBnsier co0oi BEICOKOBOJIBTHYIO DJIEK-
TPOPA3PSAIHYIO YCTAaHOBKY C IPOrpaMMHPYEMBIM TaltMepOM-KOMMYTaTOpOM, KOTO-
pas TeHepUpyeT MHOTOKpAaTHbIE HCIBITATEIbHBIE HMITYJIEChl HANPSXKEHUH U TOKA
MTOJIOXKUTENIPHOM M OTPHUIATENFHON TOJIIPHOCTH IO TISATH YPOBHSM HCIIBITAHUH.
[{uknorpaMma UCIIBITATENBHBIX MHOTOPA30BbIX BCIIBIIIEK IIPUBECHA HA PHC. 2.

Oo6umii Bupg renepatopa UI'JIA-MB-10 MI'n ¢ UT-75/170 npuBenexn Ha puc.
3, a mepenHss MaHeNb TeHepaTopa — Ha puc. 4.



Tabmuna 1 — TpedoBanust k popme 1 ABII ncnpITaTeIbHBIX HMITYJIECOB
HaNpsDKeHUs] ¥ TOKa

Hamnpsoxenue U, Toxk 1,
[Mapametp p ($.3) ((b-3§ 0
1. Ucnwirarenbupiii kom-| U I
TIEKT Ui Lt
(ITpumeuanwue 1) U,s Ls
0 0
1 f
2. YpOBHU UCIIBITAHUI:
-1 (60+12) B < (1+0,2) A
-2 (150 +30) B <(2,5+0,5A
-3 (360+72) B < (6+12)A
-4 (900 +180) B <(5+3) A
-5 (1920 + 384) B <(32+64)A
(ITlpumeuanwue 2)
3. Yacrora KonebaHui,
M1 102 10+£2
4. Creniens 3atyxanus, 0 | U,s=(0,25+0,75) U,; 1,5=1(0,25+0,75) 1,

IIpumeuanne 1. {ns kakgoro McCHbITateabHOro kommiekra U,. NOpenacTaBiseT
co00l ypOBEHb HCHBITATETILHOTO HAmpspKeHHs B BombTax m [, MpencTaBIsieT
co00ii ipeIeTHBIN YPOBEHb TOKA B AMIIEpax.

IIpumeuanne 2. JlomycTHUMbIe OTKIOHEHUS aMILIATY I + 10 % — 0 %.
[Iprmeuanne 3. VIMITyIsChI HapspKEHUSI M TOKa MOTYT HE COBIIAaTh 1o (ase.

UA
N

| |
Pucynok 2 — [{ukiiorpaMMa MHOTOPa30BBIX BCIIBIIIEK

BpeMeHHbIe TTapaMeTphl [IUKIOTPAMMBbI:
— WHTEPBAI MEXy UCMBITATEIbHBIME UMITyJIbcaMi B madke Ty — oT 50 MKC
1o 1000 mkc;



KOJIMYECTBO UCIBITATENbHBIX UMITYJILCOB B mauke Ny = 20;
HHTEpBaJ MeX Iy naukamu 1y;; — ot 30 mc 1o 300 mc;
KOJIMYECTBO MaveK B UCIBITATEILHOM MakeTe Ny — 3;

— HHTEpBAJI MEXXAY UCTIBITaTeIbHBIMU nakeTaMu 7z — (3c. £ 0,3 ¢).

Pucynok 3 — O6mmnii Bug renepatopa MI'JIA-MB-10 MI't ¢ UT-75/170

Pucynok 4 — Ilepennss nanens resepatopa UI'JIA-MB-10 MI'

I'eneparop NI'JIA-MB-10 MI'1y cobpaH B METaIIMYeCKOM KopIryce ¢ radbapu-
tamu 442x110x305 mM. Ha BepxHell manenu remepaTopa umeercs 4 OTBETHBIX Yac-
TH IITBIPEBBIX pa3beMOB (KJIEMMBI) sl MOJCTHIKOBKU K TreHepartopy MT—75/170.
Ha nepenueit nmanenu reaeparopa UI'JIA-MB-10 M@t (puc. 4) pacmoyioKeHsbl ciie-
JYIOIINE OpTaHbl YIPABJICHHUS M KOHTPOJIS:

— xnaBuma CETb ¢ monacBeTkod iy HT IS MOJaYM HANPSHKEHUS NMUTaHUA

220 B 50 I'u Ha renepatop UI'JIA-MB-10 MI'n1 1 anst ero OTKJIIOUEHHUS T10-
cJie OKOHYaHUs pabOTHI;

— nepexmouarens UCITBITATEJIBHBI YPOBEHD ciyxut [ist ycTaHOBIE-

HUS YPOBHS UCTIBITaTENIFHOTO HampsbkeHus reHepatopa UIJIA-MB-10 Ml
W UMEET MATh MOJOXKEHUM: «1», «2», «3», «4», «5»;

— tabno TAMMEPA T-300 ciysuT [uIst 0ToOGpaKeH s JUTHTENBHOCTH IHKIIO-

rpamm pabotsl renepatopa UTJIA-MB-10 MTI'11 (5 MunyT);



Pucynok 5 — Pacnonosxenue 31eMeHTOB BHyTpu Kopiyca renepatopa UI'JIA-KH-3

I'eneparop MI'JIA-MB-10 MI 't

|
|
| -
et e——— |pcn-12| ! BBT I
I K BAO

| !
QCQ%TE *HM%BVH-“ |I?| BEH |9| K |>| BH [H&EUT-75/170—>

Cerb < BriT | 1300 > Bonrr4

208 AN

B®LI-MB — 610k popMupOBaHUS HUKIOTPAMMBI HCTIBITATEILHOTO UMITYJIbCA;
BCH-12 — 610k cTabuIu3auy HaIpspKeHNS
BYH-4 — 6110k yMHO)XEHUS BEICOKOTO HAIPSDKEHUS,
BEH — 610K €MKOCTHBIX HAKOITUTEJIEH;
K — BBICOKOBOJIBTHBI KOMMYTATOp (TPUTaTPOH);
BH — 6ok Harpys3ox;
BOUT-4 — 6110k hopMUPOBAHNS UMITYJIbCA ITOPKUTa TPUTaTPOHA,;
T-300 — snextponnsIi Taiimep 300 ¢ (5 MunyT);
BBT — 610K BEHTWIALUH TPUTATPOHA;
BIIT — 6ok nuTaHus;
UT-75/170 — nmKeKTUPYIOIUHA TpaHChopMaTop;
BAO — 6opToBoe aBHalOHHOE 000PYJOBaHUE
Pucynok 6 — biiok-cxema reneparopa UI'JIA-MB-10 MI'g



— kaonka CTAPT/CTOII cimyxut mms 3amycka M OCTaHOBKH TeHeparopa
UI'JTA-MB-10 MTI'm;
— kHonka PEXKUM ciaykuT At u3MEeHeHHs! JUINTEIbHOCTH LIUKIIOTPaMMBI.
Ha 3anneit manenu renepatopa UI'JIA-MB-10 MI'1 pacnosioXeHsl Cleayro-
M€ OpTraHbl YIPABJICHHS 1 KOHTPOJIS:
— KJIeMMa CITY>KUT JUTs mofkiroueHus reaeparopa UI'JIA-MB-10 MI'n
KOHTYpY 3a3€MJICHUS.
— pazbeM ~ 220 B cayxut mis noakmoueHus: k reneparopy UIJIA-MB-10
MI'; ceTeBoro Kabens;
— «3A»— npenoxXpaHUTEINH.
Pacnonoxenne sneMeHTOB BHYTpH Kopiryca rereparopa UIJIA-MB-10 MI'n
IIPUBECHO Ha puc. 5.
Bbnok-cxema reneparopa UI'JIA-MB-10 MI' npusenena Ha puc. 6.
Ha puc. 7 - 8 npuBeneHsl OCIMIIIOrPaMMBI BBIXOIHBIX UMITYJILCOB HampshKe-
HUS U TOKa (GopMbI «3» MOJOKHUTEIHHON M OTPHULATEIBHON HOJSpHOCTEH mis 5
YPOBHSI UCIIBITAHUH.

Tek JL B Ready M Pos: 4000ns CURSOR Tek JL @ Stop M Pos: 320.0ns CURSOR
+
I Source Souree
| 1]

o Odu 1 —L B T Delta
1 ! 138KV \‘ 154V
Cursor 1 Cursor 1
{ 000V -200¢
Cursor 2 Cursor 2

CH1 S00v M 10005 CH1 ./ 288V CH1 500V M 100ns CH1 ™\ -680%

3-Nov-10 13:42 <10Hz 3-Nov-10 1401 <10Hz

Pucynox 7 — Tunossle oCHMIIOrpaMMbI UCIIBITATEILHOIO HAIPSKEHUS 5 yPOBHS
MOJIOKUTENILHOM U OTpULIATEIbHON MOJIIPHOCTEH

Tek JL  @so MPos3200ns  CURSOR Tek  JL @S MPos 3340ns  CURSOR

it bois

Soutce Soutce

] 5 o]

Delta 1 AME M““" Oelta

T60mi 1 ey
IR

Cursor 1 Cursor 1
=200mi 0.00¥
Curson 2 Cursor 2
T40miy =T76mi
CH1 500mV M 100ns CH1 ./ 480mY CH1 200mV M 100ns CH1 . -88.0mY

3-Hov-10 1413 =10Hz 3-Nov-10 1438 <10Hz
Pucynok 8 — TunoBbIe OCIMIUIOTPaMMBI IPEAEITBHOTO TOKA 5 YPOBHS
MOJIOKUTENBHOM U OTPULIATENBHON MOJISIpHOCTEH

Cxema ucnsitanuiit BAO ¢ MJIC npuBenena Ha puc. 9, a obuuit Bua resepa-
TOpa BO BPeMsl UCCIICIOBAHMS €r0 BBIXOIHBIX XapaKTePUCTUK — Ha puc. 10.



HI'IA-MB-10 MI'
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HUT'JIA-MB-10 MI'u — ucnslTaTenbHbli TeHepaTop;
UT-75/170 — umxekTupyomuii Tpanchopmarop;
KK — xanuOpoBOYHBINA KOHTYD;
P5100 — mgyn BeicokoBonsTHBIH P5100 100X
MUJIC — MexO0104HasT JIMHUS CBA3H,
BAO-1, BAO-2 — ucnbiTbiBacMoe 000pyJ0BaHHUE
30 — ocminorpag Tektronix TDS 1012
Pucynok 9 — Cxema ucnsrrannit BAO

Pucynox 10 — O0muii BIJ reHepaTopa BO BpeMs HCCISIOBaHUS
ero BEIXOIHBIX xapakTepucTHK (¢ KK n D0)

BeiBoasl: ['enepatop UI'JIA-MB-10 MI'11 ycrenHo mpoiies NepBUYHYIO atT-
Tectaiuio ¢ ydactueM mnpeactasurenedt [Tl «XapbkoBcTaHIApTMETPOJIOTHUS» TIO
paspaborannoit B HUITKW «Momausi» HTY «XII1» cooTBeTcTBYIOImIEH Tporpamme



U METOJIUKEe aTTecTaluy, BBeJeH skciutyaranuio B HUO-2 HUIIKM «MomHus»
HTY «XIIW» n yuactByeT B ucnblTaHusX BAO Ha BOCIPHMMYHBOCTH K MEPEXO-
HBIM ITPOIIECCAM, BBI3BAHHBIM MOJIHHEI METOIOM «MHOTOKPATHBIE BCTIBIIIKID.

Cnucoxk jutepatypbi: 1. KTP-BB® /DO-160D/ED-14D/. YcnoBus 3KCIUTyaTallii U OKPY’KaroLiei cpe-
IbI JUTsi GOPTOBOTrO aBHALMOHHOTO 00opynoBanus. (BuemHue Bo3zneiicTByromume paxkropsl — BBD). Tpe-
6oBaHNs, HOPMBI U METOIBI UcHbITanui. Pasnen 22.0 BocnpuiuMYHBOCTS K HEPEXOAHBIM IPOIIECCaM, BbI-
3BaHHBIM MOJIHHEL.

Tocmynuna 6 peokoanecuio 06.04.2011.
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