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HHTEHCU®UKALUA IPOLECCA TEPMOOBPABOTKH JIUCTOBBIX
JUDJEKTPUUECKUX MATEPHUAJIOB B CBU YCTPOMCTBAX HA
OCHOBE IIPSIMOYTI'OJIBHOI'O BOJTHOBOJIA

B.A. Kosqomeiiues, I1.B. Kospsikos, O.B. /Iporaiinesa

Ha ocnose ananumuueckoco  pewenus  3a0auu  INeKMPOOUHAMUKU — C
UCNONIL308aAHUEM — NPOOOTIbHOU  X-NOAApU3AUUU  IIEKMPOMASHUMHO20 — NOJIS
nPOBEOeHO UCCed08aHue GIUsHUS mpanchopmayuu saekmpomachumunozo (IM)
noasl 68  B030VWHOLU  NPOCIOUKe NpsamMoyeoivHo2o  eoanosooa (I[IpB) ¢
ousiekmpuueckol niacmunkou 6 E-niockocmu na pacnpeodenenue suepeuu
INEKMPUUECKO20 NOAsl 8 NAACMUHE 6 OOMUHAHMHOM OUuanazomne OJUH BOJIH U
YCMAHOBIEeHO,4M0o MAKCUMYM OAHHOU SHep2UU O0CMU2AeMcsl Ha ONUHE BOTHbL Ay 1
HA KOMOPOU NPoOUCXooum nepexoo Ovicmpoul 80.1Hbl, (Pa306as. CKOPOCHb KOMOPOU
bonvwe cxopocmu céema — Vg < C 6 meonennyr — Vg > C. Iloxasano, umo
pasencmeo  paboueti OMUHbL U Ayp1 A671€MCsl  OCHOBHbIM — Kpumepuem
ONMUMU3AYUU KOHCMPYKYuU padbouell kamepvl Ha ocHose IlIpB, & komopou
docmueaemcsi npedeibHo 0onycmumbviil ypogenv unmencuguxayuu CBY naepesa
JIUCTNOBO20 MaAmMepuad.

KitoueBble CIIOBA: MpAMOY20NbHbIL BOJHOBOO; dHeEpeUusi JIeKMpPUu4ecKkozo Hnois,
OOMUHAHMHBIU OUANA30H ONUH BOJIH; NPOOOIbHAS X-NOAApU3ayuUs Nojs, OIUHA
80JIHbL MPaHCcGopmayuy nojis; cOOCmMeeHHbvle NeKMPOOUHaMuiecKue napamemps,
Kpumudeckue OAUHbL BOIH, KOd(pduyuenm 3amedieHus 60JHbl, Oblcmpas u
MeONleHHAsl ~ OCHOBHAsL ~ NPOOONbHASL  BOJIHA,  NPUHYUN — NOJAPUSAYUOHHOU
08oticmeeHHOCMU

INTENSIFICATION OF THE PROCESS OF HEAT TREATMENT OF
SHEET DIELECTRIC MATERIALS IN MICROWAVE DEVICES BASED
ON RECTANGULAR WAVEGUIDE

V.A. Kolomeytsev, P.V. Kovryakov, O.V. Drogaytseva

Based on an analytical solution to the problem of electrodynamics using
longitudinal X-polarization of the electromagnetic field, a study was carried out of
the influence of the transformation of the electromagnetic (EM) field in the air gap
of a rectangular waveguide (RW) with a dielectric plate in the E-plane on the
distribution of electric field energy in the plate in the dominant wavelength range
and established that the maximum of this energy is achieved at wavelength Ay ; at
which a transition occurs from a fast wave, the phase speed of which is greater
than the speed of light —v; < c into a slow one — v;> c. It is shown that the equality
of the working length and A is the main criterion for optimizing the design of a
working chamber based on RW, in which the maximum permissible level of
intensification of microwave heating of sheet material is achieved.



Keywords: rectangular waveguide; electric field energy; dominant wavelength
range; longitudinal X-polarization of the field; field transformation wavelength;
own electrodynamic parameters; critical wavelengths; wave deceleration
coefficient; fast and slow main longitudinal wave; principle of polarization duality

®OPMUPOBAHUE IMOPUCTOI'O IMMOPOILIKOBOI'O AL203
IMMOKPbBITUSA CIIOCOBOM JIABEPHOI'O NMITYJbCHOI'O
CIIEKAHUA

N.B. Poanonos, U.B. Ilepunckas, JL.LE. Kyu, II.H. YcTunosn

Boinonnenvl ucciedosauus cnocooa 1azepHo20 CHeKauus MeaKOOUCHePCHO20
nopowxa Al203 6 peowcume umnyavcnou ecenepayuu usznyyenusi. B xauecmee
mamepuaia  Moouuyupyemvlx — 00pazyo8  UCHOIb30BANACL — HEPIHCABEIOUAS
xpomonukenesas cmanv 12X18H10T. DxcnepumenmanvHuim nymem onpeoesiiocs
GIUAHUE MEXHOJO2UYEeCKUX YCI0B8UU JIA3ePHO20 CHEeKaHUs Ha MepMUuyecKu
CMUMYIUPOBAHHbIE NEPeCMmpPolKU 6 NOPOWKOBOU npucadke u opmuposanue
Xapaxkmepucmuk QYHKYUOHATbHO2O ANIOMOOKCUOHO020 cos. Onucan 6eposammbii
Mexanuzm 00paz08aHus I1AOUPUHMHBIX CMPYKMYP C BbICOKOU NOPUCOCMbIO U
Mopghonocuyeckol  2emepoceHHOCmbIo.  YcmanosieHo,  Umo  CyMMAapHas
nopucmocms nopoukogvix nokpvimuil cocmasnsem 60-70 % npu cpeonem
pazmepe omxpvimvix nop 180-210 mxm. Jokazano, umo nonyuenuvle nopucmole
cmpykmypol  oonadaiom evicokou muxpomeepoocmoio (10-14 [I'lla), xomopas
UBMEPANACL HA NONEPeyHbIX MUKpOuLiugax oopasyos. Buiseneno, umo ochoeHol
8KIAO 6 Npoyecc CHeKAHUsi 6HOCAM IHepeemuyecKue napamempuvl Jd3epPHOSO
UBNYHUEHUsL U YUCTO CKAHUPOBaHUll nogepxnocmu (MExXHOI02UHEeCKUX NPOX000s).
Ilonyuennvie  nopowikosvie  NOKpblmus  HA  OCHOGe  OUOCOBMECMUMOU
ANIOMOOKCUOHOU ~ KEePaAMUKU — MO2YM  HPUMEHAMbCA — HA  MEOUYUHCKUX
MEMANTUYECKUX UMNIAHMAMAX 8HYMPUKOCIHO20 U YPECKOCMHO20 HA3HAYEHUsL.
Knrouesvie cnosa: nazepHoe umnyibcHoe chnexkawue, KOPYHOOBbIU NOPOULOK,
APUCAOOUHBLIL  MAMeEPUan, Hepicaserowas cmaib, MexXHOI02UYecKue YClo8us
JIa3epHoll  00pabomKu, CMpYKmMypHvie Hnpespaujenus, Hnopucmoe noxKpvlimue,
MUKPOMBEPOOCMb

FORMATION OF POROUS AL203 POWDER COATING BY LASER
PULSE SINTERING
I.V. Rodionov, 1.V. Perinskaya, L.E. Kuts, P.N. Ustinov

The research deals with the method of laser sintering of fine powder Al203 in the
mode of pulsed radiation generation. The material used for the modified samples is
stainless chromium-nickel steel 12Cr18Nil07i. The influence of technological
conditions of laser sintering on thermally induced rearrangements in the powder
additives and aluminum oxide layers characteristics is determined experimentally.
A probable mechanism regarding formation of labyrinthine structures with high



porosity and morphological heterogeneity is described. It has been established that
the total porosity of powder coatings is 60-70 % with an average open pore size of
180-210 microns. It has been proved that the resulting porous structures have high
microhardness (10-14 GPa), which was measured using transverse microsections
of the samples. It has been revealed that the sintering process is mainly enhanced
by the energy parameters of laser radiation and the number of surface scans
(technological passes). The obtained powder coatings based on biocompatible
aluminum oxide ceramics can be used in medical metal implants applied for
intraosseous and transosseous purposes.

Keywords: laser pulse sintering, corundum powder, filler material, stainless steel,
technological conditions of laser processing, structural transformations, porous
coating, microhardness

YBEJIMMEHUE IOBEPXHOCTHOM TBEPJOCTH METAJLIA
BO3JEVCTBUEM DJIEKTPOUCKPOBOI'O JIETUPOBAHUS

J.A. JaBbiaos, /I.B. Bynrakos

O0notl U3 MUNOBLIX NPUYUH 8bIX00a Osucamers enympenneco ceopanus (JBC)

U3 cmpos A61emcs 3aKIUHUBAHUE YUTUHOPONOPUIHEBOU 2pYnnvl, 00YCl061eHHOe
MENHCMONEKYIIAAPHOU Ouhpysuett mexcoy no8epXHOCMAMU YUIUHOPA U nopuits. To
ecmo 8o3HUKaem npomusopeuusas 3aoada. C 00HOU cmMOpoHbl yeerudenue 3a3opa
68 YuIuHOponopuiHegol epynne snayumenvho cHuxcaem KII/[ JIBC, ¢ opyeot
CMOpPOHbI — NOBbIUUEHUE YUCIOMbL 00paboOmKU NPUBOOUM K VEeIUdeHUIO
eepoamuocmu  3aKkauHusanus. Illpobnema pewaemcs co3oanuem pezyiapHO20
penvega. Ilpu smom, max kax, paboma epynnel npoxooum noo 8030elcmeuem
8bICOKUX meMnepamyp npu nOCMOAHHOM MeXAHUYECKOM MpeHuu, 4mo mpeodyem
NOBLLULEHHOU NOBEPXHOCMHOU MBEPOOCMU.

KitoueBbie ciioBa: nosepxHocmuas meepoocmv Memasid, Memood 00pabomiu,
NIEKMPOUCKPOBOE IecUPOBAHUE, NOPULEHb 08ULAMEIISI BHYMPEHHE20 CCOPAHUSL

INCREASING THE SURFACE HARDNESS OF METAL BY
ELECTROSPARK ALLOYING
D.A. Davydov, D.V. Buntakov

One of the main causes of failures in internal combustion engines (ICE) is
cylinderpiston group jamming caused by intermolecular diffusion between the
cylinder and piston surfaces. This often leads to a set of challenges. On the one
hand, increasing the clearance in the cylinder-piston group significantly reduces
efficiency of the internal combustion engine; on the other hand, increasing the
cleanliness of processing leads to an increase in the probability of jamming. The
problem can be solved by creating a regular relief. Since the operation of the
group takes place under the influence of high temperatures with constant
mechanical friction, increased surface hardness is required.



Keywords: surface hardness of metal, processing method, electrospark alloying,
internalcombustion engine piston

MATEMATHYECKOE MOJIEJTHUPOBAHUE O30OHATOPA COTOBOM
CTPYKTYPbBI

J.B. Makcynos

Ilpeocmasnena KOHCMpPYKYUs 030HaAmMopa comoegol cmpykmypwl. Pazpabomana
Mamemamuyeckas Mooeilb NPOMeKarwux 8 Hem QU3UUecKux npoyeccos u Ha ee
0CHOBe nocmpoena umumayuonnas mooens ¢ 11K Scilab yuumeisarowas ezaummnoe
6IUAHUEe MAKUX NAPaAMempos Kak memnepamypad, KOHYeHmpayus O030HA U
MOwHOCMb  bapveprozo paspsda. I[Ipedcmaesnenvt pe3yibmamvl  YUCTEHHBIX
9KCNEPUMEHMO8, NPOBEOEHHLIX UCHOAL3YS VKA3AHHYIO UMUMAYUOHHYIO MOOEb.
Jns sepupuxayuu DMUX pe3vibmamos nposeoeHbl HamypHble
9KCNEPUMEHMANbHBLE UCCIe008AHUSL  3ABUCUMOCMU KOHYEHMPAYUU O030HA Om
epemenU OJis1 YROMAHYMOU KOHCMPYKYUU 030HAmMopd.

KitoueBbie croBa: ozonamop, 2azopaspsionvie npoyeccol, Yuciennvie memoost, IK
Scilab

MATHEMATICAL MODELING
OF A HONEYCOMB OZONE GENERATOR
D.V. Maksudov

The paper presents the structure of a honeycomb ozone generator. A mathematical
model of the physical processes occurring within the construction has been
developed. It has been used as the basis for a simulation model built in Scilab PC
which takes into account the interdependence of such parameters as temperature,
ozone concentration and barrier discharge power. The results of numerical
experiments based on the specified simulation model are presented. To verify these
results, full-scale experimental studies relating dependence of ozone concentration
on the timing parameters are carried out for the proposed design of ozone
generator.

Keywords: ozonizer, gas-discharge processes,numerical methods, Scilab software
package

BJAUSAHUE HAINPAXKEHHOCTH DJSJEKTPUYECKOI'O IIOJISI HA
YAEJIBHYIO JIEKTPOIIPOBOJHOCTD TEMJIOHOCUTEJIEN

E.I'. 3unoBbeBa, I''A. KpaBuenko, A.I'. Kajiunumn,

A.I'. Muxanapos, /I.A. Eppemon

B pabome paccmompeno enusinue 3gpghexma uonuzayuu, 6bI36aHHOC0 HAIUHUEM
HANPSNCEHHOCMU  DJIeKMPUUECKO20 NOJs, HA YVOEIbHYI0 2JIeKMpPOnpo8oOHOCHb



oHcuoKux  menaonocumeneu.  Iloxazano,  umo  @vicOKOmMeMnepamypHovie
MENJIOHOCUMeNU He MEeHAI0M 3HAYeHUsl YOelbHOU 31eKMPONpOBOOHOCMU NOC/e
UCNBIMAHUS, COXPAHSSL CEOU NEPBOHAUAILHBIL COCMAB, YMO C8UOeMeNbCmEYem 00
yemouuusocmu K 8030elicmsuio dnekmpuyeckozo nois. Haobopom, yoenvhas
INEKMPONPOBOOHOCHb HU3KOMeMNepamypHbix 8000pPACMEOPUMBIX
menioHocumeneti Nnoo B6030elUCmEUeM IIeKMPULECKoe0 NOIs UBMEHAemcs 6
npederax om 4 oo 26 . Ycemotiuusocmv — evicoxomemnepamypHvix
menioHocumeneti K 6030€UCmeUl0 HANPANCEHHOCMU JJIeKmpUu4ecKko20 nojs
obecneuusaem MeHbULYIO CKIOHHOCMb K PA3IONCEHUI0 U NEeHO0OpA308aHUI0, d
makaice CHUMNCaem puck nosNeHUss npoyecca KoOppo3uu 8 paouamope.

KnroueBble  cnoBa:  HanpsocenHOCMb — JJIeKMpU4ecko20 — Nojisl,  yOelbHas
9eKMPONPOBOOHOCHb, CUNOBbIE NOJYNPOBOOHUKOBbLE MOOYVIU, MENJIOHOCUMEND,
MOHKOCIIOUHASL XpOMamozpagus

EFFECT OF THE ELECTRIC FIELD STRENGTH ON SPECIFIC
ELECTRICAL CONDUCTIVITY OF COOLANTS

E.G. Zinovjeva, G.A. Kravchenko, A.G. Kalinin, D.G. Mikhadarov, D.A.
Efremov

The paper considers the influence of the ionization effect caused by the electric
field strength on specific electrical conductivity of liquid coolants. It is shown that
hightemperature coolants do not change the value of specific conductivity after the
testing procedure, retaining their original composition, which indicates resistance
to the electric field. Alternately, specific electrical conductivity of low-temperature
water-soluble coolants under the influence of electric field changes ranges within 4
and 26 %. Resistance of high-temperature coolants to the electric field strength
improves the decomposition and foaming capacity, as well as reduces the risk of
the radiator corrosion.

Keywords: electric field strength, specific conductivity, power semiconductor
modules,coolant, thin layer chromatography

HUHTEJJIEKTYAJIbBHAS HOJAEPKKA BbBIBOPA
JATUNKOBUH®OPMAIIMOHHO-USMEPUTEJIBHBIX CUCTEM HA
INPUMEPE YPOBHEMEPOB

C.B. Makaptuusin, M.A. boraue, JI.A. KonoBajioBa, A.B. Bepiunnun

B nacmosiwee e6pemsi 00HOU U3 OCHOBHLIX NpobOIEM  NPOEKMUPOBAHUS
UHDOPMAYUOHHO-UBMEPUMETILHBIX — CUCTMEM  S8SemCcsi  000CHOBAHHBIU  8bIOOD
0amuyuKo8, NOCKOJIbKY HA PbIHKE NPedCmasieHo D0buoe KOIULeCma0 apuaHmos.
OcHoenas 3adaua 6 mom, KaK eblopamv Haubosee ONMUMATbHLIL BAPUAHM U3
bovuoeo Konuvecmsa. B cmamve npusedeHa memoouxa mop@onocuueckKo2o
cuHme3a UH@GOPMAYUOHHO-USMEPUMENbHBIX CUCTEM, HA OCHO8E Memood aHAIU3d
uepapxuii, Komopulil n0380Ji51em U3 O0IbULIO20 KOAUUECBA 8APUAHMOE 0AMYUUKO8
N0 HeCKOJNbKUM Kpumepusim 6vloupamv Haubojlee ONMUMALbHBIU BAPUAHMI.



Pacnpedenenue npuopumemos O0nsa xpumepueg u OAmMuuKo8 ONPeOensiemcs ¢
NOMOWBIO NAPHBLIX CPAGHeHUU Medcdy ecemu napamu eapuanmos. Cunmes
cucmemvl GbINOJIHAEMCA 8 08d 2MANA. CHAYALA ONPEOeNIOMCa NPUOPUMEmbl
Kpumepues — napamempos u XapaKkmepucmuk, a 3amem ¢ y4emom npuopumema
Kpumepus. Onpeoeisiemcs 6apuawm o0amuuxka. Ima MemoouKa no3eoisnem
YUUmMsleams 0COOEHHOCMU XAPAKMEPUCIMUK U Napamempsl 8cex O0amuuxos. B
Kauecmee npumepa npugedeH GblOOp ONMUMANILHO20 BAPUAHMA  OAMYUKA
KOHMpos yposHsi 6 6oooemax euopoanekmpocmanyuit (I'2C). Heobxooumo
ommemums, umo I'DC AGNAIOMCA UCMOYHUKAMU INEKMPOCHAOINCEHU KPYNHBIX
INEKMPOMEXHONOSULECKUX NPEONPULIMULL ATIOMUHUEBOU NPOMBIULIEHHOCHU.
KiroueBbie crioBa: memoovl u cpedcmea uzmepeHus ypoGHs, IEPUCUYECKUE
MemoObl NPOEKMUPOBAHUS, MemOoO aHAIU3A Uepapxuti, NapHvle CpPaAGHeHUsl,
Mampuya CMe*CHOCMuU, KOMNIEKCHble NPUOPUEmbl

INTELLIGENT SUPPORT FOR THE SENSORS APPLIED IN
INFORMATION-MEASURING SYSTEMS USING THE EXAMPLE OF
LEVEL GAUGES

S.V. Makartichyan, M.A. Bogale, L.A. Konovalova, A.V. Vershinin

Currently, one of the main challenges in the design of information measurement
systems is making an appropriate choice of sensors, since the market provides a
variety of options. The main problem is how to find an optimal value among the
high number of options. The paper presents a methodology for morphological
synthesis of informationmeasuring systems using the method of hierarchy analysis,
which allows finding a perfect option from a variety of sensors based on several
criteria. Distribution of prioritized criteria and sensors is determined using
pairwise comparisons between all the pairs of options. A two-step approach is
applied for the system synthesis: first, the priorities of the criteria, including
parameters and characteristics are determined; then, the type of sensor is chosen
with account for the prioritized criterion. This technique takes into account the
characteristics and parameters of all the sensors. As an example, selection of an
optimal version of a level control sensor used in reservoirs of hydroelectric power
stations (HPP) is given. It should be noted that hydroelectric power stations are
sources of power supply to large electrical technological enterprises associated
with the aluminum industry.

Keywords: methods and means of level measurement, heuristic design methods,
hierarchy analysis method, pairwise comparisons, adjacency matrix, complex
priorities

AHAJIN3 COBPEMEHHBbIX PEHJEHI/II7IUB OBJIACTUA TEJEMETPUU
TPAHC®OPMATOPHBIX ITIOJCTAHIIUMU 10 (6) xB
II.A. Ky3nenos, 1.0. llIlkona, A.B. Jlagun, U.T'. Ky3neunos, B.B. bornanosa



B cmamve npedcmaenen ananus cospemenHvlx peulenuii 8 obiacmu meiemempuu
mpancgopmamopuvix noocmanyuii 10 (6) xB. [ana ouyenxa axmyanvHocmu
OAHHOU MeMbl U MeKyuje2o YPO8Hs ee HAYyYHO-mexHuweckou npopabomxu. Ilo
Pe3VIbmamam aHaiu3a copmyauposansbl HeOOCMamKy Cyuecmsayouux cucmem
menemempuu.  Ilpeonodxcen — ONMUMATLHBIL — NEpeyeHb  KOHMPOIUPYEMbIX
napamempos, cqhopmyauposanvl oowue mpebosanus K cucmemam meiemempuu
noocmanyuii 10 (6) kB.

KitoueBsie cJoBa: noocmanyus, mpawncgopmamop, menemempus,
91eKmMpooOOpy006aHue, KOHMpoaupyemvle napamempnl

ANALYSIS OF MODERN SOLUTIONS IN THE FIELD OF TELEMETRY
TRANSFORMER SUBSTATIONS 10 (6) kV

P.A. Kuznetsov, I1.0. Shkoda, A.V. Ladin, I.G. Kuznetsov, V.V. Bogdanova
The paper presents the analysis of modern solutions in the field of telemetry of
transformer substations 10 (6) kV. The relevance of this topic and the current level
of its scientific and technical development are assessed. According to the results of
the analysis the disadvantages of existing telemetry systems are formulated. An
optimal list of controlled parameters is proposed, and general requirements for
telemetry systems of 10 (6) kV substations are formulated.

Keywords: substation, transformer, telemetry, electrical equipment, monitored
parameters

TEXHUYECKAS IODOPEKTUBHOCTDb OPI'AHU3AIIMOHHO-
TEXHUYECKAX MEPOINPUSITHIA MO BOPBBE C TOJIOJIEJHO-
N3MOPO3EBBIMU OTJOXEHUSAMU HA IMPOBOJAX BO3AYHIHBIX
JAHWUHA SJTEKTPOIIEPE JAYN

C.I1. Makcumos, I1.A Ky3neunos, C.®@. Ctenanos

B cmamve oceewenvt 60npocvl OyeHKu IPEHEeKMUBHOCMU OP2aAHU3AYUOHHO-
mexnuueckux meponpusmuii (OTM) no 6opvbe ¢ 20101€0HO-U3MOPO3EBbIMU
omnoxcenusmu (I'MO) na BJI. Ilpeonosicen nokasamens u ¢popmyna pacuema
mexuuueckou 3ghpexmusnocmu OTM no 6opvoe ¢ I'HMO. Ilposedern ananusz
BPEMEHHBbIX —~ COCMAGIAIOWUX U pacyem  mMexHu4eckou  sghgpexmusnocmu
meponpusamuti no niaaeke MO na gaxmuueckom npumepe. Onpedenenvl nymu
yayuwenus noxasameneu mexuuyeckou d¢gexmusenocmu OTM no 6opwvoe ¢ I'HO.
KitoueBbie cloBa: 6030yuHas auHUs 21eKmponepeoayu, 201071e0H0-U3MOPO3eable
OMJI0JICEHUS, NJIABKA 207071e0d, OP2aHU3AYUOHHO-MEXHUYECKUe Meponpusmus no
bopbbe ¢ 2010/1e0HO-UBMOPO3EBbIMU  OMAONCEHUAMU, IPDEKMUBHOCMb NIABKU
201071e0a

EFFICIENCY OF ORGANIZATIONAL AND TECHNICAL MEASURES
APPLIED AGAINST ICY- RIME DEPOSITS ON OVERHEAD POWER
LINES



S.P. Maksimov, P.A. Kuznetsov, S.F. Stepanov

The paper highlights the issues of effectiveness of organizational and technical
measures used against ice and rime deposits on overhead power lines. The authors
propose an indicator and formula to estimate the technical efficiency of these
measures against rime- and glaze-ice accretion. The analysis of time and technical
efficiency estimates is based on actual information. The paper considers the ways
to improve the indices of technical effectiveness of the measures applied for ice
and rime deposits.

Keywords: overhead power line, ice and rime deposition, ice-melting,
administrative and technical measures for ice-melting, efficiency of ice-melting

CUHTE3 PEI'YJSITOPA TOJOXEHUS, OBECHEYUBAIOIIEIO
BOJIBIIIOE BBICTPOJAEVMCTBHUE CJEISIIEIO SJEKTPOIIPUBOJIA
C CUHXPOHHBIM UCITOJITHUTEJIBHBIM JIBUT'ATEJIEM

N.®. baiioukos, A.B. Ctapukosn

B cmamve paccmampusaemcs  caeosmull  I1eKMPONpUEood ¢ - CUHXPOHHBIM
UCNOJTHUMENbHbIM O8u2amesieM U BeKMOPHbIM ynpasieHuem. [[isi novlueHus
ovicmpoOeticmaus clieosauje2o INeKmponpueood nNpu OompadbomKe YNpasisroujux
6030elicmeutl  NpedylodHCeHO  UCNONb306AMb  HEeCMAHOApmHble  CIPYKMYPHOe
nocmpoeHue u pe2yiamop noaodcenusi. Ilpousseden napamempudeckuii cunmes u
noayueHvl opmynvl 011 A0eK8AmHO20 pacdema NaApamempos pezyisamopa
nonodcenusi. s obecneyeHus mMeXHUHYECKOU peanu3yemMocmu  Nnpou3eeoeHo
ynpoweHue pe2yisamopa NnocpeoCmeoM CHUNCEHUSI NOpsiOKA e20 NnepedamoyHoll
dyukyuu. Memooom KOMNLIOMEPHO2O MOOEIUPOBAHUSL OO0KA3AHO  BbICOKOE
bvicmpooeticmsue npeonrazaemozo NeKmponpusood.

KiroueBbie  cloBa:  credswuti  31eKmMponpu8od,  CUHXPOHHbBIL — O8ueamelb,
Dpe2yisiImop NOJONCEHUs, BEKMOPHOE YNPAasieHUe

SYNTHESIS OF THE POSITION CONTROLLER PROVIDING HIGH
SPEED OPERATION OF THE SERVO DRIVE WITH A SYNCHRONOUS
SERVO MOTOR

|.F. Baybikov A.V. Starikov

The paper discusses a servo electric drive with a synchronous motor and vector
control. To increase the speed response of the servo electric drive when executing
monitoring, it is proposed to use a nonstandard structural design and position
controller. A parametric synthesis was carried out and formula were obtained for
adequate calculation of the position controller parameters. To ensure technical
feasibility, the controller was simplified by reducing the order of its transfer
function. A highspeed response of the proposed electric drive has been proved
using computer modeling.



Keywords: servo electric drive, synchronous motor, position controller, vector
control

OMUCCHUSA TAPMOHUK TOKA HAMAT'HUYUBAHHUSI BJIOYHOI'O
TPAHC®OPMATOPA B HEIMU CTATOPHBIX OBMOTOK
CHUHXPOHHOI'O IFEHEPATOPA InPU ITEOMAT'HUTHBIX
BO3MYUEHUSAX

B.B. Baxuuna, A.A. Kysmunos, A.H. YUepnenko, P.H. Ily10BUHHUKOB
Bvinonneno moodenuposanue mecmosozo  8030e€lUcCmeus 2eoUHOYYUPOBAHHbBIX
moxos, Hna Onox «zenepamop (TB®-100-2) — mpancpopmamop (T/L[-
125000/220/10,5)», komopwiti  ocywecmensiem — numanue — MOWHO20 — V3Id
nompebnenus (Puacp = 83,125 MBm, Quaep = 29,75 Mesap, cos ¢ = 0,95) uepes
08YXYENHYI0 B8030VWIHYIO JUHUIO daeKkmponepedayu npomsoicenHocmoio 160 xm.
Ilapamempwr mecmogoeo o30eticmaus — aMnaumyoa u OIUmMeIbHOCHb — 3d0aHblL 8
coomeemcmeuy ¢ 9MANOHHLIM —~ MECMOBbIM — CODbIMUEM  2e0MACHUMHO20
803MYyUeHuUsl, npeocmasieHuvim 6 cmanoapme naoedxchocmu TPL-007-04 ona
8bICOKOWUPOMHBIX pecuon08. [lokazano, umo enusHue 2e0UHOYYUPOBAHHBIX MOKO8
Ha pedxcum QYHKYUOHUPOBAHUS CUHXPOHHO2O 2eHepamopa HAYUHAemcs C
MOMEHMA HACLIWeEHUsT MASHUMHOU CUucmemsbl OJOYHO20 MpaHchopmamopa
sciieocmsie 0OpamHol mpancghopmayuu 2apMoHUK MoKa HAMASHUYUBAHUS 8 Yenu
CMAamopHbiX 0OMOMOK, CYUeCMBEHHO UCKANCAIOUWUX CUHYCOUOATIbHOCIb KPUBOU
MCHOBEHHBIX — 3HAYeHUli  cmamopHo2o moka. Onpedenen Ko puyuenm
HENIUHEUHbIX UCKANCEHULl CMAmMOpPHO20 MOKA, KOMOpblli 0ocmuzaem 3HAYeHUs
THD = 5559 % uepe3 10 cexyno nocre uauana mecmogoz2o 6030elcmaus
2eouHOyyuposanHoeo moxa. lloxasano, umo 6 HapyuwieHue CUHYCOUOATbHOCMU
CMAamMopHO20 MOKA OOMUHUPYIOWULL 8KAA0 8HOCAm 2-5 u 4-s1 capmoHuxu moxa
HamazHU4usanus 61041020 mpauncgopmamopa.

KnroueBbie croBa: cuMxpoHHwlli  2eHepamop, ONOUHbIL  mMpancgopmamop,
2eOUHOYYUPOBAHHBLU MOK, MOK HAMASHUYUBAHUSL, 8bICUIUE 2APMOHUKU MOKA

EMISSION OF MAGNETIZING CURRENT HARMONICS OF A BLOCK
TRANSFORMER IN THE STATOR WINDING CIRCUIT OF A
SYNCHRONOUS GENERATOR UNDER GEOMAGNETIC
DISTURBANCES

V.V. Vakhnina, A.A. Kuvshinov, A.N. Chernenko, R.N. Pudovinnikov

A test simulation of the impact of geoinduced currents on the “generator (TVF-
100-2) — transformer (TDC-125000/220/10.5) "block, which supplies power to a
powerful consumption unit (Pload = 83.125 MW,Qload = 29.75 Muvar, cos ¢ =
0.95), was performedthrough a double-circuit overhead power line with a length of
160 km. The parameters of the test impact — amplitude and duration — are set
similar to the parameters of geomagnetic disturbances presented in the TPL-007-



04 reliability standard for highlatitude regions. It is shown that the influence of
geo-induced currents on the operating mode of a synchronous generator begins
from the moment of saturation of the magnetic system of a block transformer due
to the reverse transformation of magnetizing current harmonics in the circuit of
stator windings, which significantly distort the sinusoidality of the curve of
instantaneous values of the stator current. The coefficient of nonlinear distortion of
the stator current has been determined, which reaches the value THD = 55.59 %
10 seconds after the start of the test effect of the geoinduced current. It is shown
that the dominant contribution to the violation of the sinusoidality of the stator
current is made by the 2nd and 4™ harmonics of the magnetizing current of the
block transformer.

Keywords: synchronous generator, block transformer, geo-induced -current,
magnetizing current, higher current harmonics

OCOBEHHOCTHA OYHKIHIMOHUPOBAHUASA CBY-YCTAHOBKHU
KOHBEMEPHOI'O THUIIA TIPU KOJEBAHUSAX TIIAPAMETPOB
NMUTAIOIIENA CETH

N.N. Aptioxos, M./I. HukosaeB

i ocywecmenenus  WUPOKO2O — CHEKMpd  MEXHON02UUEeCKUX — Npoyeccos
npumensiom CBY-ycmanosxku «oueeliepnoco muna. Ecnu smu  ycmarnosexu
NOJYYAIOM 2JIeKMPOIHEPSUIO OM MOUWHOU NPOMBIUUIEHHOU Cemu, Mo NpuUMeHeHuUe
MUNOBLIX peuteHull 051 NOCMPOeHUS. MACHEMPOHHBIX 2eHepaAmopos8 He Bbl3bleaem
npobnem. Oouaxo npu nooxmwouenuu CBY-ycmanosku K ucmoyHuxy sHepauu
02PAHUYEHHOU MOWHOCMU, HANpUMep, OU3eb-2eHePamopy, MOd*Cenm NPOUCXoOum
Hapywenue ee pabomocnocooHocmu. B cmamve aunanuzupyemcs eausiHue
napamempos numarouiei cemu Ha pabomy CBY-ycmanosku, paccmampusaromes
8apuanmul peuerusi npooieMul.

Kntouessie cnoBa: CBY-ycmanoska, macHempoH, cucmema 21eKmponumanus

OPERATION OF MULTIGENERATOR CONVEYOR MICROWAVE
INSTALLATION UNDER CONDITIONS OF THE SUPPLY NETWORK
CHANGING PARAMETERS
I.1. Artyukhov, M.D. Nikolaev

To implement a wide range of technological processes, conveyor microwave
installations are used. If these installations receive electricity from the powerful
industrial network, then the use of standard solutions for the construction of
magnetron generators does not cause problems. However, when the microwave
installation is connected to a power source of limited capacity, for example, in the
form of a diesel generator, its performance may be impaired. The article analyzes
the influence of supply network parameters on the microwave installation
operation. The article analyzes the influence of supply network parameters on the
microwave installation operation, and considers variants of the problem solution.
Keywords: microwave installation, magnetron, power supply system



