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AHHOmMauyusi — Ha ocHoBe aHanusa ycnosun pabotsl CBY
reHepaTopoB BbICOKOW MOLLIHOCTU B TEXHOIOMMYECKUX YCTaHOB-
Kax BblpaboTaHbl KpUTEpPUM CO34aHUS Creuunanu3npoBaHHbIX
MynbTUMETPOB, NpeACTaBneHbI NPaKTUYeCKe pe3ynbTaThbl..

|. BBegeHue

Pa3Butne anemeHTHoW 6a3bl CBY anekTpoHukn ae-
naeT 3KOHOMWYECKM BbIrOAHBIM BHeApeHue aHeprocbe-
peratowient Tepmmnyeckor obpaboTkM B LUMPOKOM Kpyre
TEXHONOrn4Yecknx npouecco. Ato craBut nepeg CBY
TEXHUKOW HOBblE TEXHUYECKME U TeopeTuiecKkne 3agaqu.
K HMM, B 4aCcTHOCTW, OTHOCUTCS CO3faHWe Mosfen c 3a-
AaHHbIM pacnpegeneHveM B obbekTax CrnoxHom dop-
Mbl. pyM 9TOM C OOHOW CTOPOHbI HEOBXOOAMMO Y4YUThbI-
BaTb U3MeHeHue B npouecce 0b6paboTkun xapakTepucTuk
obbekTa, a ¢ Apyron — obecneunBatb paboty CBY re-
HEepaTopoB MNPW  HECOrNacoBaHHOMW, HecTabunbHon
Harpyske.

Il. YcnoBus paboTbl reHepaTopoB

OpHon 13 npobGnem, BO3HWUKAKOLWMX MPU CO34aHUK
TexHonornyecknx CBY ycTaHOBOK BbICOKOM MOLLHOCTH,
AIBMNSIETCSl OrpaHWYeHUEe YPOBHSA OTPAKEHHOW BOJHbI,
KOTopas MOXeT BbIBECTU U3 CTPOS reHepaTop.

Mpn TexHonornyeckom Bo3gencranm CBY nonsi 06b-
€KT MOXEeT MEeHATb CBOM MapaMeTpbl B LULMPOKOM Anana-
30HEe 3Ha4YeHuW, COOTBETCTBEHHO MEHSIeTCH Harpyska
reHepaTtopa. CKopoCTb Takux M3MEHEHUN, Kak npasuio,
CpaBHUTENbHO HeBbiCOKa. Ho, ecnu TexHonorunveckui
npouecc npepnonaraer obpasoBaHue NnasmeHHoW 06-
nacTu, unvM BO3HUKaeT HEKOHTponupyemas anekTpuye-
ckas gyra npu 3arpssHeHun anemeHToB CBY TpakTa, B
YACTHOCTMW, BbIXOOHOW anepTypbl, Toraa AuHamuka m3-
MEHEHWIN NapamMeTPOB Harpy3kv MOXeT ObiTb BbICOKOW.

OT0 BbIHYyXAaeT pa3paboTyMKoB YCTAHOBOK CHab-
xaTb reHepatopbl CBY MOLLHOCTM WCTOYHMKaMK nuTa-
HMS, 06OpYyAOBaHHLIMM CUCTEMaMM 3almThl, KOTOpbIE
MO CIOXHOCTWM MOTYT CYLIECTBEHHO MPEBOCXOAUTb Cam

repranatnan (nuer 1\

Puc. 1. leHepamopHbiIl 610K ycmaHO8KU.
Fig. 1 The plant generating unit

WHble pelueHus, Hanpumep, NPOCTOe MorsioleHne
OTPaXEHHON MOLLHOCTM, CHXAET SKOHOMMUYECKME MOKa-
3aTenu. Kpome Toro, Y-UMpKYNsToOpbl U MOLUHbIE cOrfna-
COBaHHbIE Harpy3ku, KOTOpble B 3TOM CIy4Yae CTaHOBSAT-
cs HEOOXOAMMBIMU 3MEMEHTaMK TpakTa, CyLLEeCTBEHHO
YBENUUMBAIOT pa3Mepbl U BEC YCTAHOBOK.

Ill. KomGuHupoBaHHas 3awmTa
reHepaTtopoB

MeToabl ¥ KOHCTPYKUUM CUCTEM 3alUuUThl reHepaTto-
pOB ONPEeAENSOTCSA CYLLECTBYIOLLEN areMeHTHON 6a3on,
kak CBY, Tak U HU3KOYACTOTHbIX AMana3oHOB.

BonbWHWHCTBO MOLHBIX reHepaTopHbix namn CBY
OmManasoHa MOryT BblAepXMBaTb KOPOTKOE 3aMblKaHue B
TEeYeHVe eAVHWL-OEeCATKOB MunnucekyHa. WHtepsanbi
BPEMEHU, KOTOpble HEOOXOOUMbI COBPEMEHHBIM CUCTE-
MaM NUTaHWSA OIS OTKIIOYEHUS HanpsKeHUs reHepaTto-
pOB, COCTaBMSOT eAVHULbI-OECATKM MuKpocekyHa, Ha
MUIMIUCEKYHOHbBIX MHTEpBanax Takme WUCTOYHUKM nuta-
HUS1 MO3BOMSIOT CHU3WUTb FEHEePUPYEMYI0 MOLLHOCTb OO0
YPOBHS, NMPU KOTOPOM OTPaKEHHasi MOLLHOCTb HE npwu-
BOOMUT K paspylleHuto reHepartopa. OgHako Takve cu-
CTeMbl 3aluTbl NPEpPbLIBAOT TEXHONOIMYECKNIA npoLecc,
4YTO B OONbBLUMHCTBE Cly4YyaeB HegoMyCTUMO.

Pelwenne paHHOM npobnembl npegnonaraet uc-
nonb3oBaHWe aBToMaTu4veckux TioHepoB CBY Tpakta,
KOMMEHCUPYIOLLMX U3MEHEHNE KOMMIEKCHOIO COMpPOTUB-
neHne Harpysku B LUMPOKOM AuanasoHe. OpHako, co-
BpEMeHHas anemeHTHas 6a3a He nos3BonseT co3gatb
anekTpuyeckn ynpaensemble CBY TioHepbl, paccuntaH-
Hble Ha BbLICOKYHD MOLLHOCTb W MMeloLWue nnaBHoe W3-
MeHeHne napameTpoB. [Mo3ToMy THOHEpbl CO3[aloTCs Ha
OCHOBE MEXaHWYEeCKU YrpaBrisieMbIX 3N1IEMEHTOB (puC.2).

Puc. 2. Aemomamuydeckuti moHep CBY mpakma.
Fig. 2. The automatic tuner of VHF channel

KoMGUHaLUMN aBTOMaTUYECKMX THOHEPOB U UHTENNEK-
TyanbHbIX CUCTEM MUTaHWs, NO3BONSIOT obecneynTtb
3alLUMTy reHepaTopHOW Namnbl Ha MUKPOCEKYHOHbLIX WH-

2012 22" Int. Crimean Conference “Microwave & Telecommunication Technology” (CriMiCo’2012). 10—14 September, Sevastopol, Crimea, Ukraine
© 2012: CriMiCo’2012 Organizing Committee; CrSTC. ISBN: 978-966-335-370-8. IEEE Catalog Number: CFP12788 927



TepBanax, a npyv U3MEHEeHUsX HarpyskM B MHTepBanax
~1...10MCeK CHU3NTb rEeHepupyemyro MOLLHOCTb AnS
nocneayrLLero cornacoBaH1s TpakTa B COOTBETCTBUN C
N3MEHMBLLUMCS COCTOSTHUEM Harpy3ku.

IV. CBY mynbtumeTp

[Ona co3gaHus Takux KOMOMHMPOBAHHBLIX CUCTEM
HykHbl CBY wu3ameputenu nagawowern U OTpaxeHHOWN
MOLLHOCTH, hasbl KoadhpULMeHTa OTpaxeHui, a B page
cnyyaeB TpebyeTcst M3MepPsITb YaCcTOTYy OCHOBHOIO Kore-
0aHus, MOJOBbLIV M CNeKTpanbHbIA cocTaB nons. Mame-
puUTENU AOMKHbI paboTaTe B GONbLIOM OUHAMUYECKOM
Omnanas3oHe MOLLHOCTEW, MpU CIOXHOM MOZOBOM M rap-
MOHMYECKOM cocTaBe nons B dugepe. Kpome Toro, ot
nsmepuTens TpebyeTcsi NpocToTa 3NEMEHTOB, NOMeLLa-
€MbIX B TPaKT, MUHUMYM COOCTBEHHbIX OTPaXKEHUN, Ma-
nble pa3mepsl.

M3meputenn Ha ocHOBe HanpaBneHHbIX OTBETBUTE-
ner Mo3BOMAKT OLEHUTb YPOBHWM Najawollen 1M oTpa-
YKEHHOW MOLLIHOCTEN, HO He MO3BONAT onpeaenuTe ga-
3y konebaHui. HeobxoaummbiM yCnoBusM OTBEYalOT
MHOrosoHgoBsble CBY MynbTMMETpbl, NoOMellaemble B
OCHOBHoOW TpakT. Ho knaccuyeckasi cxema Takoro usme-
puTtensi, TpebyeT LOMNOMHEHUI, KOTOPbIE MOBLILLAKT WH-
dhopmaTMBHOCTE U3MepeHuii. [oaTomy B kayecTBe ane-
MeHTa CBA3M BblOpaHbl NETNU, Tak kak OHW obnagatoT
HanpaBNeHHOCTbIO N OOMNOMHUTENbHbIE 30HALI C CUCTE-
MamMun UNbTPOB ANA NOMNy4YeHUs nHdopmaumm o0 rapMmo-
HUYECKOM N MOAOBOM cocTaBe KonebaHun (puc.3).

Puc. 3. lNnama CBY mynbmumempa Ha cmaduu cbopku
U Memporio2u4ecKoao KOHMpOJIs.

Fig. 3. The multiprobe microwave multimeter plate on
the assembly and metrological checking stage

COBMECTHO C MUWKPOKOHTPOJIIEPHOM CUCTEMON 0O-
paboTkn NepBUMYHbLIX CUrHANOB 30HAOB, YMpaBreHus
TIOHEPOM U pexmMMom paboTbl reHepaTopa Takas ycTa-
HOBKa obecneynBaeT HenpepbIBHOCTL TEXHOMOMMYECKOW
00paboTkn Mpu BbLICOKOM CTEMeHW 3allMLLEHHOCTU U
MakcumansHom Kri.

V. 3akntoyeHue

MpencTaBneHHbI B AOKNafge aHanua onbita cosga-
HUS1 YCTAHOBOK BbICOKO MOLLHOCTW MO3BOSSIET onpene-
NUTb NYTW AanbHeNLero CoBEpPLUEHCTBOBaHUS cneuma-
NW3MPOBaHHbIX MYNbTUMEPOB W WHTENIEKTyanbHbIX CU-
CTeM MOBbILLEHUS KayecTBa paboTbl TEXHONOIMYECKOro
CBY obopyaosaHus.

VI. Cnucok nutepartypbl

[1] Bacunbes Y. B., 3aiiyes U. H. MNaTteHT 96196 (YkpauHa).
MCTOYHMK NUTaHKS ¢ MMMYNbCHBIM NpeobpasoBaHeEM aHep-
run. Ony6n. B B.U., 2009 Ne19.

SPECIALIZED MULTIPROBE
MULTIMETERS IN TECHNOLOGICAL
HIGH POWER MICROWAVE PLANTS

Vasylyev I. V.}, Zherdev A. V., Zaichenko O. B.2,
Kalyapin Yu. V.%, Kluchnik I. 1.2, Panchenko A. Yu.,?
Radeiko B. M.

! «Plasma Technologies Ltd.», Kharkov, Ukraine
men.: 057-728-0820, e-mail:
vasylyev@plasmatech.com.ua
2 Kharkov National University of Radioelectronics
14, Lenin Ave., Kharkov 61166, Ukraine
Ph.: 0989816727, e-mail: panchenko-a-yu@yandex.ru
3Plasma Kraft AS, Norway
Ph.: +442081449602, e-mail: bradejko@plasmakraft.no

Abstract — There was developed criteria for creation of
specialized multimeters on the base of analysis of microwave
generators in the technological plants.

I. Introduction

Development of VHF electronics makes economically useful
introduction of energy-saving heat processing in the wide do-
main of technological processes.

It is necessary take into account a change of object charac-
teristics during processing and guarantees stable operation of a
microwave generator, if load is mismatched and non-stable.

Il. Main Part

One of the problems of high-powered microwave technology
that appears during the use of high-powered microwave systems
is to limit the level of the reflected wave, which can damage the
generator. The range of load variation can be wide and the rate of
change may be different. It may be relatively low if the rate of
change is determined by the parameters of the object being pro-
cessed. But a number of technical processes involves the for-
mation of microwave plasma. In addition, the pollution of the ele-
ments of the microwave waveguide, for example, the output aper-
ture, there may be uncontrolled arc formation. Then the rate of
change of the load will be high. Therefore, the power supply of
microwave generators is equipped with the protection systems,
whose complexity is significantly higher than the generator’s com-
plexity (Fig.1). The protection allows, in millisecond intervals of the
load parameters, reducing the generated power to a level at which
the reflected power does not lead to the destruction of the genera-
tor and turning off the power supply in microseconds.

However, such protection interrupts the process, which in
most cases is unacceptable. The solution to this problem involves
the use of automated microwave tuners that compensate changes
in the complex load impedance over a wide range. These tuners
are based on mechanically driven components (Fig. 2). A combi-
nation of automatic tuners and an intelligent power system, allows
protecting the lamp on microsecond intervals, and when the load
changes in the ranges from 1 to 10 microseconds, reducing the
generated power to regenerate an impedance-match in accord-
ance with the changed state of the load. To create such combined
system it is necessary to have a microwave measurement device
that measures incident and reflected power, the phase of the re-
flection coefficient, in some cases it is necessary to measure the
noise parameters and the modal and spectral composition of the
field. A multi-probe microwave multimeter placed on the main
waveguide (Fig. 3) meets these necessary requirements. The
classical scheme of the measurement device requires add-ons to
increase the information content of measurements. Together with
the microcontroller system of the primary signal processing of
probes, tuners, and control mode of operation of the generator
such unit provides the continuous processing technology at high
security and maximum efficiency.

I1l. Conclusion

The analysis in the presented report describes the experience
in creating high-power plants to determine ways to further im-
provement of the specialized multimeters and intelligent systems
technology to improve the quality of the microwave equipment.
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