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The Jude, 1969, Scientific and Technological Conference of the Institute of
Electromachanics in Leningrad was organized in the following sections and
subsections: g section on large electric machines with four subsections on

1, magnetic fields, loss parameters and heating problems, 2x ventilation
problems, 3, problems of mechanical calculations, and-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 economic section; a section on low
power electric machines; s sectioca on:quality and reliability; a section on
cryogenic electrical engineering equipment and MHD devices with two subsections
on In cryogenic equipment and 2, low tempersature plasma generators and high
cusrent arc generators. In the sections and subsections, 141 papers and 63
reports were heard from mémbers of the institute and workers in a number of

addition, & 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
SOIENCE AND TECHNOLOGICAL CONFERENCE OF THE INHTITUTE OF ELECTRONWECHANICS’
UDC 621.313.001.5(063)

Eng, 4 V Vartan'yan

In June in Leni:;o-d there took place a Science and Techological Confer-
ence, devoted to the total scientific research activity of the IEN for 1969,

In the operation of the Conference there were admitted .participation-of.

‘approximately 500 sciantiic. workers, engineers and representitives of 87 :»

scientilic organizations and enterprises from 43 cities of the country,

In the plenary se.ision.addressys.were heard from Doctor of’ Eng. Sci,
rrof, L f Gnedin, Candidate of ings Sei. Ya B‘ venilevich, Cand. zng, Sei, .
L Ya Stanislavskyy and Engineer Yu V Aroshidzé " Turtoelectric Uenerators cf
of larce capacity at 1500 revs/min and the basic scientific technological pro-
blems associnted with their creation" Doctor  of Eng. Sci, Prof. V V Khrushch-
ev " Prospects of the application of electroﬁic~semiconductors in electrical
micromachinery”, Cand, Eng, Sci. V A Kozhevnikov “Parameters of a new series
of P 2 constant current machines with technical indicators for the 1980 lavel
for remulated electric drive" and Dector sng. Sci., L T Ponomarev, " Peths of
evolution of insulation of electrical machines".

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

3ection of large scale electrical machines
Lubgsection I  ragmetic fields, pavameters of loss, questions of heating.
Subsection II Suestions of ventilation
Subsection III Juestions of mechanicni design
Subsection IV Electrical uachine rectifier systews, with frequency cont-
rol and synchonous compensators., )
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Section:of constant current machines.

Section of the systems of excitation of synchronous machines and the high .-
power transformers..

Section of technology ecoriomics

Section of the electrical machines .of small power,

Section of quality and reliability.

Section of cryogenics of electirical technology equipiient and. HKD devices.
Subsection I  Cryogenic equipment.
Subsection II Genexators of low temperature plasmas and. of -high- current

arcs.

In the sections and subsections, in agreement with the operation progran
of the flonference, there were heard 141 reports and 63 communications, both
from workers of the Institute and workers of a series of other .organiz«tions,
with which -are-conducted. combined works, A series. .of additional. conmunications
were also made by representitives of other organizations, the Scientific Hese
earch Institute, the Leningrad slectsica’ sngineering Organization, “Elecr-
ical Power" (Eng. Shifrina) in that "InveSuiaation of the distribution of gas
in tie radial channels of the core of a stator of a turbo-generator" Tagh=
kent State Radio and slectronic flant (Eng. V.S Khashimov) "Investigation of
the he;tino -of the winding of the stator of tJroovvnerato‘ TVV=150-2 with out=
lined loading (unsteady regime)" and others.

In the section of large scale electiical niachines and its subsectiorns,
papers were heard on the questions of investigations of electromagnetic fields,
of parsmeters, .of losses ‘and the processes of turbo- and hydro-~genrrators,
containing the results of claculated and theoretical investigations, experim-

-ents performed on models ard directly at the inwtallation of the generators.

‘There was wroduced the greatest interest of the papers of Cand. sng.

Seci. V V Dombrovskyy and ung. w« K Znesina ia which is stated the method of
conputation-of saturation with tle aid of semi-conducting paper with calculat-
iong of the piocesses of explicit polar machines, Doctor Eng. Sci. Prof. 2 Ya
“870VaKyy, NSe . G Lerner, ¥ng, L I Shmonina, containing the method of inves-
tiration of electromagmetic fields with the aid of sinusoidal coils , laid in
the gap of a synchronous machiine, Doctor ing. Sci. Prof, E Ya Kazovskyy, .-r
Zands Ene, Ueie G V Rubisov, Zne, VB Kaplunov, considering the results of the
cdlclited and experigental investi;ations of a turbogenerator of type GV=300
with a sudden series ( t~o phase ghort circuit) short circuit as a transform=

-er ana a .aper of ong, V V Ivanova, sng. u G Lerner, Eng. L T Ryattele, ¥ng

A A Chistyakov, nge o I Yudin in which are presented the results of experim—
ental investirations of the fields in the zone of the fro-tal part-of a hydro-
renerator, performed in the Krasnoyarsk ..ydroelectric power plant, and,

:avine been Jdeteruined on the basis of theae investigations, the rating, by
aeans of the electrodynamic forcesg acting on the front parts of the winding
of the stator.

Discussion of theze yaers indicated tiat tiie works are accouplished at
a high sclertific-technological lsvel and are devoted to basic questions of ax
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auvanced technical level and of operational reliebility of high power turbo-
and hydro-generators.

‘Several papers were devoted to the ca&culations of frequancies of the
natural oscillatlons of the frontal arcs of the windings - of the stators of
hiqh power hydrogenerators ( Cand. ing. Seiy. A A Karyuov, Gand. Phya. liath,
and Sci. TV Kharitonova), of the oscii lation, of the core.of the stator of &
turbogenerator ( Cad. Eng. Sede VM Ravinovich‘ Plant *Electric Traction'),
of stres.ew.ind translations in a two layer hoop ring ‘under the action of fit-
ting forces (Eng. Yu.F Khozikov), of forced oscillations and self oscillations
of turbomschine rotors on the slip bearings (Cavide  Eng. Sci. TA Agafonov).
he results of experimental investipations on the determination of the stiffw
neas of Wiafts in relation to the appl.ed lead, Yhe lenyths of the shafts
investigated and the temperatuve. regimes were discussed ‘in the paper "hacla: ~
* .1 «laractarirtice of ghafts of a hydrogensrstor of type CVF 1600/75-64"
(ummbm.thYummwwmEw.Vthw,mthI%wnmnw.

A A Chistyakov)

A aeries of papers was-devoted to the fréquency control by synchronous
and agynchvenous motors with the aid of thyristor transformers fur & ‘frequency
frCm a network of 5O iertz and in systems with an autonomous yenerator ( Eng.

I Aliay, dnge A 2 Kozyaruk, wsng. 9 0 Dzhanshiyeva) , -and also reports were:
uadb by Jhges O F Cahchepkobyy “"ixperimental investigation of the damping rege
ime of an agynchronous wotor wiiih & supply frow a thyriastor transformation of
frequﬂncy" and b Cand, Eng, Scis VN Levinyy, Eng. V V Xolesnikovyy, Eng.

A . yak 1d01yy " Stabilized static constant current transformers with power .

take off in altornatin~ ar.: constant current",

qurn were Lear] viili sreat altention the napers of Doctor ang. Scis
trof, |, Ya Yazovskyy, Cand. Sng. Sci, D O Troysuska " She- trangsient process in
an ‘asynchronous motor with a sudden variation of frejuency of supply from a
gource of compnrativley small powver" and Eng. it 2 Zhelonova " Lesien of optime
al shiort civcuited anynchronous motors of elevated frequency with the aid of
a dirital computer,

An interectin: paper was done by Cand. Eng. Sci., L A Sukhanovyy, kng.
v I Gryzlova, dngre G P Redkova "analyals of thie basic technical paraweters and
the preblems of deesign of synchronous coumpensators with ccmplete water cooling
pover up to 350 Xwi

With useful informntion about the :~tructural properties and parameters
of synchronous compersators of leading foreign firms was the address of Eng.
G F Redkev; with interect also was the report of Loctor Eng. Oci. I M Foste
nikov, Lng, V F Kuysvda ( Institute of ilectrodynamics, Acad. Sci. USSR)
"Analysis of electricil parameters of flow switched magneto-generators vath
a cor~ gtator”.

In the section of canatant current machines there ware heard 6 papers

ané 7 cowuwvnications. The papers "Principle progerties of construction of
-’.u
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the new series P 2* ( Assoc, llemb, Acad. S¢i. USSR A B Alekseyev, Eng, G 2

* :Amog, BEnge I A Vblkpmirskyy) " Besic trerds -¢f developuent of the technology

; of manufacture of the P 2-seriés of motors,providing increase of reliability,
1 -of acervacy of manufacture, and a reduction.of labor-costs® (Eng. 1 A Exreymes,
X Eng, ¢ B L'vovich, Eng. A P Yakovlev) and others were devoted 'to works of the

creation of a new .eries of constant current wschines P 2. In the proceedings
totals were supplied of the work of the Instituté and of tie Organizations and
Znterprises combined with them, for the development of the mew seriss of P 2
machinés. The section noted the depth of the ¢onducted investigations and adm-
: itted a series of recommendations, connected with. sulseguent. investigations

i and experimental construction uevelopments, in the crésiion.of” td¢ ijiew series
of constant current.machines. P 2,

Ly In the section there was heard a grouo of other papers devoted to corst-
\ ant current machines of great power. &iig. G Z Amos made an interesting covu-
‘ unicatinn-on the unification of technical level criteria for large scale .con=-
stant current machines. With sreat attention there-was heard- the paper .of
N “ng. G G Borzov, &ng. L I Baylova " Prospécts of increased tochiz.o-economic
[ properties of constant current machines on the basis of application of super-
F conductors”,
T, In the section of the systems of excitation of synchronous machines and
of high power static transformers, there were reported the results of investw
L igations of .electromagnetic processes in high power static tranaformers for
V various resimes of work, The interest of the audience was effected for the
(J the papers "The influence of asyumetry of stress on the spectral .romposition
| of harmonics of the current of three phase bridge transformers" ( CanG. Eng,
| Sci. A V Zmel'yanov) "A comparisoun of various schemes of two=bridge transfor-
‘ ? mers for unite with artificial commutasitn® (Doctor ing., Sei. S A Glinternik,
.o Eng. Yu A Ushakov) in the comiunication " On the feasibility of & resonant
: ! filter on the basic non-canonical (third) harmonic of alternating current for
{ an inversion aubstation" (Doctor .ng. Sei. 5 & Glinternik, Cand, ¥ng, Sci.
% ¥ V Kishayev, Enr. ¥ A Rodinov).
i

%, 1 fhiere was heard a pithy paper of Doctor sne, Sci. Prof, I A Glebov, Cand,
; enee els V G Biryulev, .Znge T i Popov, Ing. b A Smirnitskyy, Eng. V N Bobrov,

Zare ¥ L Golubtsov " The results of investigations and trials in the conditer

: ions of operation of an experimental-induetrial model of thy:istor syu:tess of

. self-excitation with series trunsformers for turbogenerators of 200 Fw power?

A group of pnjers was devoted to the results of theoretical investigate
ions of the worx properties and to calculation of the alort circuit currents
of 4 renerator with parallel self-excitation (Eng. .. ¥ Zavchenko, ing. L B
wutkovskiy), to the means of centrol by wnle of: &'v wari stem according to
its system paraueters ( Cand. mnpe oci, V V Semenov,Cand. enp tei, & F Step-
ura, -ng. V 5 Fadorov),to the study of the work properties and the trangsient
procesres of the brushless systen of excitation of symchironous machines
{Eng, V X Vorobey, Lostor iia . !ode Prof. I A Glebov, Cand, tng. Sci, V F —4e

Reproducad from  {
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Fedorov, éng. B L Ermilov, Eng. 4.A Korneyeva and others)

In the paper of Cand. EBng. Sci. V V Dombroskyy, Cand. Enge. Sciy 5 I Log~
inoV, Bhg. A P Andrianov, Eng. Yu'V Volchenkova -are discussed features of the
work of combined alternating current generators; utiiiged in systens of excite
ation. A comparative estimate of different syateu@ of excitation- of generators,
according to the restirctions of dynamic atability: are pregented in the paﬁa:
of Enge E Kachurina, Cand. £ng. Sci. V € Kostelyauts,Eng. L B Rutkovskyy.

In the techno-ecoromic section thers was discussud a great range of qu~
estions according to forcasts of development of the brakch, to the determine
ation of the economic effectiveness of néw tyves of turbo*nneratora, to ike
trends of developuent of the electrical circuits of power systems, These ques-
tions are exposed in the papers " Systematic questions of forcast of develop-
ment of the branch" { Cand. Eng., Sci. E'R.Sivakov) "Trends of developuent of
electrical circuits of vower systems and dynamic stability of high power gen-
erators (Cand, Zng. Sci, G'E Burtsev, Eng V V Vyrvinsiiy, Eng. I I Durgancv),
"Economic effectiveness of a reduction of synchronous and transient reactance

of heavy duty swrboiwuerators',

A series of papers was devoted to questions of the techsio-economic effec~
tivenesa of synchronous compensators and :systema of excitation of .generators
{ Csvd.ung. Sci, G B Burtsev,Doctor ing, Scds Prof. I A Glebov, Eng., E P Zakh~
arov,ing. 2 B heyman) Queﬂtions were discussed of ihe deternination of the
costs of electrical machines and questions of export ( cand. Eng. Sci. L2
Davydov, Zng, L if oolov'yev) A group «of papers covered questions of planning
of the work of the Interprize of heavy electrical machine construction.

In the section of swall electrical machines there were lLeard papers and
contribtutions according to three directions; furﬁher.development of the theory
of well known types of machines ( papére of Doctor EZngz. Sei. V V Khrushchev,
Ene, V i Gandshu, Cand, unp. Sci, B D Nesgovorova and others) investigations
of new tyuea of machines {papers of Cand, tng Sci. T 2 Ovchinnikov, Cand. Zng.
Sci, N I Lebedev, Cand. £ng. Sci. P Yu Xaasik, Zni. 7 V Putnikov and others):
trial and monitoring of the quality of electrical motors of smal) power ( pap-
ern o Znz. ® 7 Sarkinsyan, .ng. V V Glebov, ing, ¥ V Golub', Cand. ong. Cei.
V A Proznorov and othere§

Greafa:t "1ia2rt was produced for the papers of non-contacting constant
current electric moters " Un *i.e desivn of uon-contautlng sonatant current
uolors with onower les: than one watt. ( Cands unge weie I3 uvchinnikov, Cand,
ahge nCie N 1 Lebedev, Eng. Yu V Flatonov) " hew anlutions for reversing non~
centacting constant current tachogenerators" (Eng. V V .utnikov, Enps V3
Zybakov, Lug. A V Slesarev)," Consideration of the influence of restrictions
of mﬁvnntiyntxon of a constani wagnet and the restrictions of assenbly in the
deziym of non=zeniacting conctant current wmotors (Cand. Ing. Scie I E Ovchine
uikov, Lnz. & A Belyayeva).
5w

+




o S e e

———— . s cae s S U VU o Lt e e Bk TR LI YR o

In the section of quality and reliability there weré heaxd papers acce
ordire to .the following directions; 1) Analysis: of ti.e operztionzl reliabil-

ity of heavy duty turbocenerators by the mge of ardigital computer. 2) Accéls

erated trials of separate units and elements of electrical machines, 3) Ques=
tions:-of the claculation . wethod of the- re‘iability of -elements of electrical
mach‘nes¢ 4) ‘ueqtlons of the effectiveness of tiie-introduction of a, system of

non-defective plsnning and xﬂn-defective manufacture of rroduction,

_opecially rent interept was produced for the paper of Eng., V I Savina
and =ng. & A Chalov "Analysis of the operatiosnl reliability of heavy .duty
turbogenerators” in which is discussed the method of procesiing, on-a digital
cowputer, of the: statistical datz for the operational reliability of turbo-
generators with a power of 200 #nd 300 ldw, and there is presented an-analgsis
of the derived results,

The contribution "Bffectivenesss of the introduction of a system of non=
defective planning -and non-defectiie manufacture of roductlon (SBIP) on-t.e
unterprises" { Eng. I P Poljshkin, Eng. G L Kozhedub) ;roduced a lively disc-
ussion.

The work of the section of cryogenic electrotechnclogy equipment and ¥D
devices took place in two sutsections. “he session of the subsection of cryog-
enic equipument was conducted joinily with the Office of Science and Technology
(NTS) of the Soviet ministry of the ©lectrical Technology Industry. In the o
subsection tlere was heard a great quantity of pupers according to the state
of the tasks in a series of organizetions for the questions under considerat-
ion, there was extended the decision of the NTS Office for the further direc-
tion .of these works and thelr intensification.

Central. in the subsection wag the paper of Loctor Eng. Sci. Prof. L P
Gredin, Doctor ang, Sci. Prof. I A Glebov, and Cand. Eng Sci. V G Novitskyy
“"Ztate of the works and views of application of cryogenic technology and
superconduc ting materials in electrical technology".

There were heard with great attsation ani interest the papers
"Development of a cryogenic turbogenerator of power 30 Nw" (Cand. Eng. Sci.
V V Dombrovskiy, tng. N ! Anempodistova), " Some questions of design of cryo-
turlogenerators"( Cend. ing. Sci. V G Dan’ko), " Kxperimental investigations
of a comrutator constant current machine without magnetic conductor with supe
er«conducting excitation winding" ani others.

Tre second subsection vas devoted {o penerators of low temperature ;
plavma and high current arcs. )

“he sub’ects, o the quesiions bsing dlsﬁus:ad, tournend on tne,ﬂ;nerat-
ion of ypowerful impulsive streams of plasma, invastigatlozn. o¢f staticnary
plaenationg, electrical sources of supply, the character ui 6bmbustion of the
arcs and wethods of diagostics, i
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In the paper of Eng. B P Levchanko and Cand. Eng. Sci. F G Rutberga
'Investigation of an iwpulse generator of plasi of great power" ‘there were ax-<

posed’ questions of the work of the impulsive plasmatron,intended for the prod—
uction of high intensity streamg of "plasmi,

The paper of Cand. Phys. ilath, Sci. A N Berezkin was devoted to the 1 ¢
heating of Lelium in an glectrical discharge chamber with the gid of a -spark
discharge by a capacitorfbank.

To 'the question-of ‘the investigation of a plasumatron with rising volt-
-amper vharacteristics of" the arc, there was. devoted- the paper of Enge A S
An'shakov, Assoc, liemb. Acwi. Sci. USSR I B Zhukov, ‘Enge 1.1 Sazonov, and
Sng. & N Tlmo.hevskyy. The ‘communication of & 4 Kisleb and Cand. Eng. Sci.

F G Rutberg iias dvvoted to an experiment of operation-of a three jphase plasm-
atron srrangement. inténded for work in the prolunged regimes. in the paper of
Doctor Enz; Sci. L A Brichkin, Eng. Yu V Darinskyy, and Zng. L ¥ Pustyl'nikov,
there vere considered &n:ations connected with heat exchange on the electrodes

of a plagmatron, In a seriPs of papers and communications there were consider-
et . methods of diagrostics of dense plasma,

Liscusgions develoged for the accomplished papers. The statements were
16voted to questions ' f caleulation of hish current arc discharges and also to
the astimation of parumeters of the devices considered, to the character of

the yrocesses originating in powerful arc devices and to questlons connected
with the diarnostics of a dense »lasma,

iune of the sessions of the subsection was devoted to the energy power -
supily of high pover arc devices, These questions were considered in the ygpeyx
ol ~octor sng. Sci.. Frof, u P 3nedin, Cand, Lng. Yci. R G Novitskyy, Cand.
snge Sci. F G Rutberg, by devotion to the state of the question, and the pap-
er of Cand., ~np. Sci. 2 O Kasharskyy, Cand. &Zng. Sci. F 6 Rutberg, having ex-
anined tle questions of a shock generator rezime with a power supply of high
porer arcs, in the impulsive and short duration rerikes.

The werk of the sections of the Conference enabled a large number of
sipecinliots to asmenble according to tlie questions considered, and in spite of
the limited time, to conduct a discussion of a series of sipnificant probleus,
valuntle com.ents were expressed concerning .questions of the organization of

the scientific investigation works and siwlewents were ..ade for tre arrango-
ment of subzeauent investigations,




