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ý'The Jubje, 1969, Scientific and Technological Conference of the Institute of
Electrbir.achanics in: Leningrad was organiized in the following 'sections and
subsections: # section on large electric machines with four subsections on
1, magnetic fields, loss parameters and heating problems, ý ventilation
problems, 3e problems of mechanical calculations, and-A'4 electric machine
diode systems with frequency control' and synchronous compensators; a- section
,of DC machines;, a section on systems for excitation of synchronous machines
and static power converters; a technical and e'conodmic section; a section on low
power electric machines; a sectioai on-guality and reliability; a section on
cryogenic electrical engineering equipftent and MHD devices with two subsections
on 1lý cryogenic equipment and 2.- low temperature plasma generators and high
cutrent arc generators. In the sections and subsections, 141 papers and 63
reports were heard from m~iý'Werof the institute and workers in a number of
other organizations with which the institute is involved in joint ~research. In
addition, a number of reports were made by representatives of other organizations.
The titles of some of the papers are given together with brief mention of their
contents.
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CHRONICLE

SC-T~CE AliD rECW4Ij~LOGICO:,L CON RENCt4C OF THE~ IN.-iTITUTE OF EECTROkiECHANICS,

UDC 621.313.001.5(063)

Eng. ' V Vartan'yan

In June in Leni:y.',d there took place a Science and Techological Confer-
ence, devoted to the total scientific research activity of the IMA for 1969.

In the operation of the Conference there were admitted participation 'of,
approximately 500 scientific. workers', engineers and representitives of 87
scientific organizations and enterprises from 43 cities of the country.

In the plenary seision-addreesis.were -heard from Doctor of Eng. Sci.
Prof. L f Gnedifi, Candidate of Zng. Sci. Ya P1 Danilevich, Cando. ng. Sci.
L Ya Stahislavskyy and k ngineer Yu V Aroshidfe " Turloelectric Generators cf
of larvae capacit,',, at 1506 revs/min qnd the basic scientific technological pro-
blems associated with their creation", Doctor of Eng. Sci. Prof. V V Khrushch-
ev " Prospects of The application of electroiic semiconductors in electrical
micro6achinery", Cando Eng. Sci. V A Kozhevnikov "Parameters of a new series
of P 2 constant cuxTent machines with technical indicators for the 1980 level
for repulated electric drive" and Doctor 6ng. Sci. L T Ponomarev, " Paths of
evolution of insulation of electrical machines".

The work of the Conference took place in the iollowing sections and sub-

sections:

Spction of large scale electrical machines
Subsection I ragnetic fields, parameters of loss, questions of heating.
Subsection II Questions of ventilation
Subnection III Questions of mechanicslk design
Subsection IV Electrical uachine rectifier systews, with frequency cont-

rol and synchonous compensators.



Section of constant current machines.
Section of the systems of ex6itation of synchronous machine$) anJJ the highJ

power transformers.
Section of techniology economics
Section of the electrical ma6hiii'es .6f small power.
Section of quality and reliability.
Section of cryoeenics of electr~ical technology equij~ent ah'd I.TM devices.

Subsection I Cryogenic equipment.
S3tibse6tion II Generetors~ of low temperature plasmas and of high, ,currexxt

arcs.

In the section-, and subsections, in agreement withi the operation program
of the Conference, there were heard 141 reports and 63 communicatiofis, both
from workers of the Institute and workers of a .9eries of other .origan#iz:tions,
with--which -are -conducted. combined-vrLq, A seriis.-.of additional- -coimwuicat ions
were also made by repiesentitives of o ,t~er organizatibns, the Scientific 4 et
eaich Institute, the Leninf~ad Alec ti~c&,1,,nWineering Orgrani'iatioii, ~"Elec&cr-
ical P'ower"' (Eng. Shifrina) in that "Inv6Mes~ation of the distribution of' gas

intile radial channels of the core of a statbr of a turbo-,generator"l. Tash-
kent St'ate Radio and Z~lectronic elasnt (2ng. U s i1hashimnov) "Investigation of
the heaitPYTg-of the winding of the stator of tar'),,.ýefierator TVV-15O-2 with out-
lined loading (unbteadyr regrimre)" and others.

In thle section of large scale Oiect,-*ical riachines and its subsections,
papors were heird on thte questions of investigatipons of electromagnetic fields,
of parameters, -of losses-and the processes of turbo-- and hydro',ien".ratorst
containing the results of claculated and theoretical investightions, experim-
'ents performed on models ar~d directly at the inotallation of-the generators.

There was :)roduced the greatest interest of the papers of Cand. zng.
Soci. V V Doutbrovskyy and i~ng, ,, X Znesina i-a which is stated the method of
computation -of saturation with tLe aid of semi-conducting, paper 'kith calculat-
-ions of the pLocesses of explicit polar machines, ADoctor Eing. Sci. Prof. 2 Ya
%'azo,ys!Vyy .n,7. i. G Lerner, EnC., 1 1 Shmoninat containing, tlhe method of inves-
ti,-atioh of electromagnetic fields with tile ai~d.-of sinusoidal coils , laid in
tile gap of ai synchronous machine, D)octor ý'np. Sci. Prof. I2 Ya Kazovskyy, '..r'
11 and, En,ý* :ci. G V RubisovtZý,. T B Kaplunov, considering the results of the
ctl c il-Ited and experimental investit ations of a turbogenerator of type TGV-1,00
with n sudden series ( t%ýo phase short circuit) short circuit as a transform-
,er anu a -aper of r~ru-. V V Ivanova, zng. u G Lerner, Eng. L, I Ryattele, ýwngw,
A A Chintyakov , ::ng iý I Yudin in which are presented the results of experim-
ental inventirations of the fields in thle zone of the fro, tal part -of a hydro-
1-enerator, performed in the K~rasnoyarsk ..ydroelectric power plant, and,
'-avinv been deterL.ined on the basis of these investigations, the rs~ting, by
,aeans o.4 the electrodynamwic forces acting on the front parts of the- winding
of the stator,

DiscussIon of theae ra.,ers indicated ti.at tile works are accoi~plishied at
a high scierntific-technological. l.evel, and are devoted to basic questions of-&.-.
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advanced tectinicitl level and of operational reliability of high power turbo-
an~d.hydro-generAtors..

'Several Rapers 4ere devoted to the c'iculations, of frequetncies of the
natural oscillationsn of the frontal, arcs of tho windirigs 'of the stators of
high power hydrogenerat'ors '( Cane.. ýýng. 'S&`.,. A- A Karymov, '(lahd' Phyi. hath.
and 0"ci. T rV, KharitonoVa) , of the osci~llatidii-n of the. core, of the 'Stator of a
turbogonerhtor ( Ca~d. aLne. 5ci. V -t4,Ravinovich', Plant 'Electri -c Traction'),
of sties.-.eti inl translations in a two layer hoop iiug under the action of fit-
tine, for'ces (Enuo Yu-F iXiotikov)p of forced oscillations and self'oocillations
of' turboia~chine rotors on. the slip bearings (C.-id. Ene. Sci, 7 A Agafonov).*
The reiults8 of exp 'orizantal- investigations on the determ~pation of the stiff-
nm~ of k;Xafts in relation. to the appl:ed load, )lie lenfr/ths o~f the salafts
inveotigatod anid. -ti4 temperature- re,;iwes were disdussed&'in tht, paper"i~~. IIo-lr -

1,n ac tartrhtics of sbafts of' a hydr on'tratii' of type CVF 16§O/75-64"1
(Cand. L~ng, 'ci,, T Yu Dazhenova, E~ng.' V V Ivanov,' Eng. 'V H~ Iogansent Ehg.

il -A P1kisty'6ov)

.4 aeries of pn.~trs was-d-evoted to the fr~quency control 'by synchronous
arial ninynchronous miotor's with ýthe aid of thyristor trinsformers for a&,frequency
fromu a network of 50O .ertz and in systems with an autonomou~s generator (. Ene.
Ye. . Alley, 'en' A -' l:ozyIvrk, ý,ne. T 0 Dzhanshiyeva) , 'and also regqrtg were-

2iijp b C F Cýshchepkobyy "'Expernimental investigation of the dyaipihe ree,
ime of' ain niynchronovs ILOtor %!, kh, a supply .from a thyriator transformation of
fi qpuincy"l and b, Cand. r.:1g, Sci~. V N4 Levinyy, Ong, V V Xolesm,,kovy~ Fig.
A ,x',qkidb~iy L ta~bilized static constant current transformners Uith power
Waie &f'f in alternat~nz ai:. constant, current"*

T'hern were !.narI rith -z'eat aMteirtion the n'apers of Doctor iie S-ci.
1,rof * Ya 'ýa&ovskyyp Cand. 2nx Soci, 1) 0 Troy&nska "1 The, trannient process in
.u, as~ynchronous motor oith a sudden variation of fre.,-uency of supply from a
,-urci of' couip:rativley small pou:e-L" and Eng. h' "" Zhelonova "1 1esipgn of optim-
al sliort' circuited1 anyrnchronous tuotors of elevated frequency with the aid of
a d1ý'italt co.mputer"..

An iritnrer-tin!* paper was done by Cand. Enig. Zici. L A Sukhanovyy, 1hng.
V IF Gryzlova, ýnr G P Rt-dkova "Analysis of the basic technical parameters and
tl;', probleiias of design of synchronous compenisators with complete water cooling
power tip to 350 1W.'

'.:itb useful inI'ormunttion 9bout the ~-tructural properties and parameters
,or -:ynchronous comnpen~sators of lead ing, foreign firms waa the address of "Eng.
G 1ý Ro-dkov; wýith Interent also was the report of Doctor Eng. &,ci. I It Post-
nikovt E~ng. V F~ Kuyevda ( Institute of :Iectrodynnmics, Acad. ScOL 13ZIR)
"Analysis of electricbi parameters of flow switched magneto-generators wv.th
an coro ntntor".

In the section of constant current machineo there ware heard 6 papers
and 7 cowumunications. The papers "Principle properties of construction of
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the new series -P 2" ( Assoc. Memb .,'cad. Sc!. US4 RA E .lekseyev, Eng. G Z
iAmos, Eng. I A Volk~mirskyy) " Basic trends of development of the technology

of manufacture of the P 2',seri'es Of motors,providing increase of reliability,
of accrracy of manufacture, and a reduction of labor-costs" (Eng. 14 A Kreynes,

(. Eng. 0 B L'vovich, Eng. A P Yakovlev) and- others were. devoted to works of the
creation of a new .•eries. of constant ckrrent zchines P 2.. In the proceedings
totals were supplied of the work of, the Institute and of te' Organizations and
Enterprises' combined with them, for the development of' the new ser,•s of P
machines. The section noted the depth .f the conducted invest-igationis and adm-
itted a series of recommendations, connected with. subsequent iiivestigationr
and experimental construc.tlion developments, in the cr• iioniof tý 4hew series
of constant current. -machines. P 2%

'In the sdction. there was heard a grouo of other papers devoted to coist-
ant current machines of great power. E"g. G Z Amos made an interesting c& m-unicati,ýn-on thie -unification of technical 1lirel criteria for'large scale cdin-stant currefit machines. With treat attention there was hea:d the paper -of

Enlg. G G Borzcv, 'Eng. L I Baylova " Prospects of increased Vtch'.o-economic
properties of constant current machines on the basis of application of super-
conductors".

In the section of the systems of excitation of synchr6nouz machines and
of high power static transformers, there were reported the results of invest-
igations 6f electromagneti'c processes in high power static transformers for
various regimes of work. The interest of the audience was effected for the
the papers "The influence of asywmetry of (stress on the spectral zomposition
of harmonics of the current of three plmsp bridge transformers" ( Cand. Eng.
3ci. A V Emel'yanov) "Acomparis6n of various schemes of two-bridge transfor-
mers for units with artificial, comwuta,',n" (D6octor Eng. "ci. S .% Glinternik,
Eng. Yu A Vishakov) in the couaunication " On the feasibility of a resonant
filter on the basic non-canonical (third) harmonic of alternating current for
an inversion substation" (Doctor ,ng. Sci. 3 R Glinternik, Cand. •'ng. Sci.
V V Kishayev, Enm. V A Rodinov).

i•lere was heard a pithy paper of Doctor 'n,. Sci. Prof. I A Glebov, Cand.
:,n;-. :Oci. V G biryulev, .Eng. " N Popov, Zng. h A Qmirnitskyy, Eng. V M Bobrov,
Env,. V L Golubtsov " The results of investigations and trials in the condit--
ions of operation of an experimental-indumtrial model of th.:istor sy&.teals of
selt-excitation "'ith series trnnsformers for turbogenerators of 200 Mu, power"

A group of pipers was devoted to the results of theoretical investigat-
ions of the work properties and to calculation of the short circuit currents
of i .•enerator with parallel self-excitation (Eng,.. V Savchenko, Sne. L B
hiutkovskiy), to the means of ccntrol by i:QJc oV. a°, w-r i. ,stem according to
i ts system paraiaeters ( Cand. .nr. ;ci. V V Semenov,Cand. r•nr •ci. E F Step-
ura, _no. V ! Fedorov),to the study of the work properties and the transient
!)roces8-es of th-z brushless system of excitation of synchronous machinesSV Vorob-y, Lon - .:ci. "rof. I A Glebov, Cand. ;ng. Sci. V F
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1?edorov, 4n.B L Ermilov, Eng. X.A lKorneyeva and othef's)

Inth aprof Vad uSi V, Dombroskyy, Cand. Eng. Sc`. 3 1 Log-
* ~inoV, Eng. A P Andrianov, Eng. YNN~ Voichenkova-are discusaed features of the

work of combined alternatink current generatori, uttiiised in systems of excit-
ati6n. Ai comparative estimate of ,different systero of excitation-of generators,
accordinZ to the i~estirctions of dynamic stability ,are prekqented in the iiiio
of ni.E 1-i Kachurina, Cand. ing. Sci. V S Kosteliylnts,Eng. L B Rutkovskyy.

In the techno-econmmic section there was diacuss~cd a great range of qu'.
estions according. to forcasts of divelopment -of tho brailoh, to the determin-.
ation of the economic effectiveness of n&w tyv~eB of turb~tenerators,# to th'e
trends of devt'1opmient of the electrical circuits of power iystems. These quei-
tions are exposed in the papers 11 Systematic questions of forcast of d~relopý-
ment of the branch" k Cand. Eng. Sci. E RSivakov) "Trends of deVelopment off
electrical cir'cuits of njower systems and dynamic stability of high power- gen-
erator6 Cbnd Eng. Sci. G-E Burtsev, adEng -V V Vyrvin~skiy, Bn, L I' Durgaev),
"Ecdnomic effectiveness of a reduction of synchronous and transient reactiance*.
of heiavy duty .WriIoýNiumratorsll.

A serien of papers wa's devoted to questions of the technio-economic effec-
tiveness of synchronous comppnsators and systems of excitation of-generators
-ý C.!nd.Ž2ngi Sci. G E Burtsev,Doctor &19 .Scia Prof. 1. A Glebovp Eng. E P Zakh-
aro6vtjiw. Z B leicnan). Queetion's'were dbecussed of the determination of the
costs of olectiical machines and questions of export ( Cand. IEne, Sci. L N,
Davydov, 24ne;. L 'If Solov' yeV). A eroup of papers covered questions of planning
of the work of the .-'ntei'rise of heavy electrical machine construction.

In the section of small electrical machines there were 1.eard papers and
coritribiition3 according to three directions; furthter development of the theory
of well known types of machines ( papers of Doctor Ene. Sci. V V IOhrushchev,
EnF. V Mw, Gandshu, Cand. lingi S3ci. B D Nesgovorova" andA others); inventigations
of now tyx-s of machines (%papers of Cand. Eng Sei, 'I 'S Ovchinnikovt Cand. Sng.
Sci. 1; I LebedAev, wvand. Eni;. Sci. F Yu 1(aasik, Zri 1 V Putni'llov and others);
trial and monitoring of tho- qwvility of electrical raotors of sinal p~ower ( pap.-
er. of Zra,-. 11 1 -Sarkinsyan, .ng. V V Glebov, Ing. LE 7 Golub', I anMd. .'ngs cci.
V A Pro:-or-ov ,ind others)

re~at 'i ,ao produced for the papers of non-contictin16 constant
current electric ruotars 11 On t:.e derlIwn of non-contacting *-irnstant current
tio tors wi th piower' Ion., thimn one watt. (cnd. ung. .ýci. I "S Ovchinnikov# Uands

* 2r't. ~.ci. 1 1 Lebedev, Ene,. Yu 7 i-1atonov) N iew o;nlutions for reversing, non-
contatctine, cons tant current tachogenerators" (n.V V , utrikov , 1Ung. V S;
iRybakov, Lnw. A V Slesarev) ,1 Cwon!;ideration of the influence of rectrictiors
of uantiznttion ofI a const'itn wtagnat and the restrictions of asseiibly in 0~e
decnitn of non.'<zontacting conntant current motors (Cand. 13njF. Sci. I E Ovchin-
nikov, 1;nog. A Belyaynva).0
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In tlbe section of quality and reliability there weri heard, papers acc-
ordi:s, to •the following directions; I) knalysip of tLe operational reliabil-
ty oT heavy duty turbbgvefierators b, the ,,use of a, digital computer. 2),Acc~l-

erated trials of separate units and eliewints of electrical m.achines, 3) Ques-
tions;'of the claculation -aethod of thie reliability of elements, of electrical
ii•achines, 4Y zueitions of ,he eff.ectiveness 6-f thie-introduction of a. system of
"-non-defective planning and itrsn-defective manufactuie of production.

Lspeciaily .jtnt interest was produced for the paper of Sng. V I Savina
and ng.P A A Chalov "Analysis of the operational reliability of heavy duty
turbo!enerators" in which is discussed the method of proces,•ing, on, a digital
computer, of the= statistical d~t' for the operational reliability of tui'bo-
generators with a power. of 200 Mnd: 300 IMw, and there is presenteda-..'I..sis
of the derived results.

The contribut7Jon "Effectivenesss of the introduction ofa system, of non-
defective planning And nont-defective manufacture of production (SBIP) on'-tte
Enterprises" ( Eng. I P 'Polyshkin," Zng. G L Kozhedub) p'rodxiced a lively disc-
ussion.

The work of the section of cryogenic electrotechnology equipment and MED
devices took place in two sulsections. i'he session of the subsection of cryog-
enic equipment was conducted iointly with the Office of Science and Technology
(NTS) of the Soviet Ininistry dr the Electrical Technology Industry. In the
subsection tl.ere was heard a great quantity of pupers according to the state
of the tasks in a series of organizations for the questions under considerat-
ion, there was extended the decision of the NTS Office for the further direc-
tion of these works and their intensification.

Central. in the subsection was the paper of ioctor Eng. Sci. Prof. L P
Gredin, Doctor z. 'ci. Prof. I A Glebov, and Cand. Eng Sci. V G Novitskyy
"State of the works and views of application of cryogenic technology and

superconduc ing materials in electrical technology".

There were heard with great attention and interest the papers
"Development of a cryogenic turbogenerator of power 30 Nw" (Cand. Eng. Sci.
V V Dombrovskiy, Eng. N _1 Anempodiatova), " Some questions of design of cryo-
tureogenerators"( Cand. Lng. Sci. V G Dan'ko), " Experimental investigations
of a corn-utatoy' conbtant current machine without magnetic conductor with supe
er-conducting excitation winding" and 0thers,

"I*he second subsection v:ss devoaei to generators of low temperature '

plarma and high current arca.

,'he sub.4cts, oif the queszions beAng discusne, tourhed on thc' .nerat-
ion of T&4erful impulsive 3treams of plsmap inast stationary
j)lquatxon&;, electrical sources of jpily, the character Q combustion of the
arcs and methods of diaegnostics.



¶ In the paper of Eng. B P Levchenko and Cafd. Eng. Sci. F G Rutberga
"Intestigation of an im.pulse generator of pasmii of great power" there were ex-
posed questions of the work of the lmpulsivw plasmatronintended for the prod-
uction of high intensity, streams of p2.asma.

The paper of Cand. Phys. Rath. Sci. A N Berezkin was devbted to the ,
heating of Iielium in an electrical discharge chamber with the aid of a -spark

* discharge by a cipacitor*ibank.

To the question of the investigation of a plasmatron with rising volt-
-amp&r Wharacteristics of the arc, there was. devoted th6 paper of Eng. A S

An'shakov, As•poc. i-lemb. Acai. Sci. -USSR 1,L F"Zhukov, Eng. V. I Saionov, and
Eng. A N Tim(-•hevsk-jy. The communication of A A. Kisleb and Cand. Eng. Sci.
F G hutberg itas d:voted to an experiment of operation of a three ;phase plasm-
atron arrangement. intended for work in the prolonged regimes. in the paper of
Doctor L. Sci. 1. A Brichkin, Eng. Yu V Dariaslcyy, and Sng.. L M, Pustyl'nikov,
there were tonsidered ý.j stions connected with heat exchange on the electrodes
of a olssmatroii. In a series of papers and communications there were consi'der-
e&V .l,•- methods of diao:ostics of dense plasma.

"iscussions developed for the accomplished papers. The statements were
O'•*oted to questions f catlculation of hirgh current arc discharges and also to
the &zvtimation of parameters of the devices considered, to the character of
tle eroc93ses originating in powerful arc devices and to questions connected
vith the diagnostics of a dense plasma.

Line of the sessions of the sibsection was devoted to the energy power
supiely of high power arc devices. These questions were considered in the J~ap,'l.
of joctor -ing. Sci. krof. u P knedin, Cand. ling. !Sci. R G Novitskyy, Cand.
vnt. 3ci. F G Rutberg, by devotion to the state of the question, and the pap-

er of Cand. "nC. ý3ci. E V Kasharskyy, Cand. &ng. Sci. F G Rutberg, having ex-
amined tle questions of a shock generator rejime with a power supply of high
po'er arcs, in the impulsive and short duration regimes.

The work of the sections of the Conference enabled a large number of
specialirts to assei:ble according t.o the questions considered, and in spite of
the limited time, to conduct a discussion of a series of significant problems.
;aiuaLle coiident2 were expressed concert.ti;f; questions of the orr,3nization of
the scientific investigation works and sttewents were .ade for the arrange-
ment of subsequent investigations.
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