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APPLICATION OF BATTERY BATTERIES FOR COMPENSATION OF VOLTAGE SAGS

st.1 O2Is},d4.1 0013 o
(K.R. Bakhteev?!, Sh.R. Bakhteev?)
sOLOEMNSd?2 ctfkHOteMmilse j dzdzr 2 + dzj ¥ ¢ j I dedgPfgdsc
esMd2MSd2 ddhmsdlsizls dtser 7 Isj adasc
(Kazan State Power Engineering University!, German-Russian Institute of Advanced
Technologies?)

J fls Ol j HOJj Isfw ftcOo dzd Is j dz! dzr 2 O dzC
Ckdskz dzv Is s te dz' R BOIOtej 2 d sBtsdzatse © o C
ftsdz' L tso Odad W H dzw i toj H B Is odiAYNtgjwardjwdzd Wi to
s hdzj degdz' & YtslktejBdlsjdj?2 fted Stttslss dn
jChtesmMdzOBY jdzdw. 1 tsfistetsj dz@ d &3dls Oy ts dzdz
odzdwdzdw s O MOl tsydssj dzOf oW ¥ J dad |
fslstejBdlsjdzj?.

The article gives a comparative analysis of different types of storage batteries and

justifies the possibility of using them to prevent voltage sags in industrial consumers in case

of short circuits in external power supply networks. An imitation model has been constructed

to research the effect of battery on the residual voltage on industrial consumers.

sdzt ydorJ fydzEz®B § B3OIsdyd M& 54 B H J§ dzc
Ldzj SIsted ud MSdj milkd, OCC Rz &Y sstedz j
O towy jdadj, GCOyjMmlsots 1 dzj Clstetst dgj ted dd
Keywords: mathematical modeling, electric networks, storage batteries, residual
voltage, quality of electric power.
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sOyjMmlsets 1 dzjSlstetst dzjtecdd MlsOdetse dlsmw o
Hdzw  fetsdy hdzj deder @ tslstejBdlsj dzj 2, f 5MS ts
MlsOdtso wiIsmw o Mmjdlsjodzjdy dge ovfi@pj & daj Bdz h
ZOf tewy jdedWw. g dzv Ctolkzfdzr = ftesdL o 5HMIse j dzdz"
fitcjtcOBOl 90! d Rw©Oddl’' ®Getsdds] ¢ 6dd-
Hdzw Hiskzedi ykomkodlsjd! dr & ©slkwOmdj?2 {§:t
ftetso Oz dzOf tow >fjoatid W j(tdjiley © o dzj Slstster o
yqdS d&or ftedojHils € LdOudlsjd d & ¥ddod

ftosBdzg 3Od3 dzO HtetsdL o sHMmMIse J . Hdz] HB9 Ols j iz
mdzd y 4 dzd tcOL dzd Yydets @ ts tctsH O oL dzglzh j dad 2
OCIsEzOdz dzr .
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s O¢C f tcOo d dzts 11 odezlsfgg fipldzy ds®~ { dzj S Istets
ftosd3” Ndzj dedzr » ttslstejBdls-i @) L stetsis@d G O4 I© i3 €
2O otLHENMNd 7 dzd ded W A a fdlsOs hdn Mmjlwr daC
L O 1dz;§lstsq’1ufn§cf: MeoweL j2 dixHE hddodkd Tt
fdMmisj sstsBLOL 28 M A ﬁ]dﬁd%frﬂ%@idzudcﬂoﬁtswxidzqw
tcOMf tesMistcOdzv j Isfyw O COyHE® MmMjCyds MmMsls
CdzOo dzts?2 ftsded L dlsj dzs?2 §HMlsOdydd (411)
OBtk i¢1l0of €6 [ 1]

I fpewiLd f B'fister 8 Hjh jodzjdedj g OFCS Iz
MisOdzsoa dlsmw oL Bsyde' &3 da dMfsdz L s9 Oded §
ZOf oWy jddw. 1 Isjuyjddy Y¢oMmdzjHdjet ot d
Isd deH § dzydW teOMmh dtej ded™” MW jter FwOSCIsdyd Mt
tcOdzaj j1 Pfstcd d&3j dgw d&zd © COyjMmlsej dMmlstsydzsd $ tso

O tokzL ¢ dzjBtsdz " 52 ssh detsflsd Hdzv dzj L dzO~
L dzj Clstetst dgj tec d ks Mj2yoOfm tdd MmMisOdzso:
BEHEMdr O@OHOfdsdi®s dzr = Milsi2, da 4 HJded ydzOW
100 J[2.ls 2021 cdedeley Jdeimn, hIsOls s Odzd W tstc dzc
f sHCdzs ydls: ¢ MOodts?2 d3ts N dats 2 o dBdtej s
L dzj Slstedyj Mlsoe 5, e j dzj tod toc s 9 Odzdzts j ZO 9 jls
mMd Mmlsj B3O BlzH j Is w9 dzW Is ! MtsB 52 3@ fg figdzd =
OCC LBk dzv srshits 0 Ntflstster j BRHEIS M si)sedy
L dzj Cltotst dzgjteeadd dz0 foslswyjdedd yjlbsr toj n
f zOdzd telz j Isfy ddgd® L ts dzaplaizntsly dﬁ’@]f@l fpew L d
o jHEMN] ByYyy dz" j Mt dzOmMtse Odzd yj dzd tcOL 8 dIsc

A 9 4 ©OLOdgEfisgls: Mists

A 9 2 ©OLO MBCtOIsdl! ©OL d3j to ;

A 9 2 ©OLO kdjdz hdls: 9o jf;

A 9 2 ©OLO kojdduydl! ZHjd delz¥ 1 dgj toed

A fmuj &zOk' BOISOtj s BjLIST OMdets? .

v OS¢ dds BBKOL tsd3, Hteddsd dzj dzedd ¢si1 MIsOdztso
d fjtemMfiClsdoede B M smtsB tsd3 HdzW s tsB
1L dzj ClstetsmdzOB 3 J dzd W u’ts d3r M dzj dzdz' ~ f Slstc]
L dzj Clstetst dgjteedj 2. 1 OtcOdzdzj dz' desy Mtsj H d dzj dz
dej My Is o Mmjsjd BYfOMdsmisd, JMmdzd ©OMNEBOIEJ
2O oWy jdedWw. w Cdzj BBORd B OISOtej 2 dad Yy ¢ ts fy
t OLtewH ddzd LOtewH dhssyddise ffdlsOddw BL
mMddzk ~0OSCIsjtc® MsjHddzd dzdv. ¢ otsls j mdzd L
dzj BZdese s Mmdztsy dzi § . v 0O¢, dzj sBrtsHd s  sL OF
ftcjorhoOd sftcj Hj dzv dedats 2 9 J dzd yd dzr mw ¢
dzj f stej HMise j dedats MOBd 3 ftesdL oatsHdIsj dzj d5.
wWogdwe lsqw fsCOLOIsjdzd 100 ¢ d 130 ¢. l
wWodw jlsfqw Ists, vyt dzj f smtcj HMiIse j dzdzs € dzj d3A3"
(Rtslsw Is;lste;lsch;fr]ﬁq’ MOz OF © & gl dz0 s tizlz
ksC, Ctltter 2 orHjtydoOsls Cdzj 3B OFC ki
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mModzr 2 9 Jten, Colsster 2 Bsy jIs BTr Is! L OH j 2
mMd SkdzHr .

t yj dz! s or Btstc O f SHARtSHWN A H dzW (O S
dZOf W jdd¥ ¢si1 dOB] B" dd JdL ZzgkEy 3¢y df d
ZOSC s dlilsj dzj 2, Ctslststordzj tcadntf sd&ddsdwyly M dr to
ZOCsfdzj dzgdv d otsLOotOLO +dzjteedd, d fso jr

stcOIls¢ OW ~nOtcOCIsjtedMmlsds O teOMMd3OIsted o C
ftcj HMIsOo dzj dzO dzd ¥ J .

l.uo ddzyGdigdzsisdzr 2 OfCledddgtmiztslatdtdz L MlsOtcy
OCCkRBzdz" ssteso . | jHBKSES2, d2OHjydzr 2 d
dqdzd dIs dzdL S k¥ BEHJd dgkzes { dzjtecde d tsc6teOdzd
dzj HsMIsOIS s 1 Ists ftosBdzj BO B Mdzlzy d 9 Odad W
Isted Bz IsMw § sMmistsW dzdz’e 2z ¢ & adis € sdz'ts dzdkle© t©OL
LOWHCO o Mfjydode desdz ~stetsh s ftotso jJIstocd o C
Isjtew jlsffvw Hts 30% L OlstcOyYj dagdzts?2 1 dzj Clstetsi dzj
9" atsH dL Mty OCCEzRzEY stcO.

2.1 d Isq & dzdz’ Ljfhiung-ion) OCCEERE@OEBtdZzZY j] tlsdj Y

orn, L Iss dOdetsdzi j fJjtemf jSisdoeadzr 2 Isdf OF
f steclsOIsdodzr » ftslstejBdlsj dzz MEdm Iss9 OtcOn, Is
Btsdz! h dJ fitmtfjCIlsdor dmf sdz! L soe Odedw™w o
zd ls-dBdzdzr = MdMmilsj &3 dIsy des tcOL H j dzd s J O o ste
L Ooadmd dismisd tsls BOIsij tEBzOC S8 Ozsis O dzd Isd W
BOtce Odzyj o O " ff didzd tal ts Wts fripltgAsla. 2

31 d € j-dOH d&3d j dlickel Cgdmium, Ni Cd ) OCCkRREY b tste

weo dzw j Ismw SHdzdd3 dL MisOtej 2h dna d rBtetsh s
RMfsdz' L 2 sMiz] SOWRsSH gag jHdzd Isj dzt dzr 2 MtetsE Mo
cOLtewHCd, {SMistc] d3Odz! dz" § Isd Bf J eOlzter d ¢
dzj HEMIsOIsts ¢, Yls ts Ni Cd OCC kRISt dzC
sCtolzy O h j 2 fmMted H ] , f i Issask dn L Od3d dagW & I
1 dSC JUOOHBI ] o Bz d®AUsGstte Isj oW j-BEO B tsic@Ois? DO 8 C O
i34 MY y. dzv  ftetsndzj ddy -Chitts§ d < Gupgdjpd 56 t
OSSRV ISBEO t6f SBAd3j dzHlzj Ismw COYHT 2 ©OL
ftcj HSISo O jdadWw ftoswodzjdzedw ¢c1 WWJCIO ff Od3v
441 d ¢ J-dig Is O dzdze d H te d H Ngkél-Metal-Hydride, NiMH)
ocCrRzdWB®BtEd yi MSd wWodzw ¥ Ismws OHOFE L dets F ; dzdfd
Btsdzj j or mMsCkzs ZH] dz dzlz® 1 dzj oG d ¥ d d3j dz
B3 Is O dzdzts o . Il tsdzjj HBEBed] OCCEGH.dzvIskte] B b
Btsdz' M jj otejkY LOLWHC, ddjels Bihdgjh d2
Csdzd yy Mo s ydEQ@zstow H @A GWHED 500) .

51 d ¢ jwas dzj o ts Nickel-qalt, Ni / NacCl) 0O¢ Ciz d3lz dzv
FrMsCtsdzOH j Yy dzn 2 dOSCtsfdlsjdzr {dzjteedd Bt !
sBh j2 d Odz IsjtedzOlsdodets?2 + dzjtecdIsdsi
CMmiste di3BOdz! dz@ d3d dz'Isddzf d tc PlslBts H dz" i3 EZMmdzse W
f BHABSHYIS Hdv MdMmlsj &3 dz2OC s dzj dedw 1 dzj tcG (
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dmMmdzj Hise Odad W

BOlsj BOIsdyj MSCsets dBsHj dzdtetso Odzd W ftets G teOC
[5].
v OB dzd YBOBOCIS jtedMisdCd tOL dzdydy o Isdftse o¢s
- . Nickel-
Lead Acid L'tr(')lrjlm' C:(;%(iilm Metal- Ni/NaCl
Hydride
{ BEsHh* u) 26-3000 40-800 10-1100 0,3-7 40-200
Cdzj oG J Isd yud .
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LOttWHO/ tcOL tc 3000-
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EXPANSION TANK OF MEMBRANE TYPE

l.1. skdzgjjomS&d2, t.RrR. J1Oodiste
(Vladimir V. Kuneevsky, Rose I. Vakhitova)
dbdz' Bjls: jomMSd?2 cetsfkzHOtefmlse j dedz” 2 dzj ¥ Isw
(Almetyevsk State Oil Institute)

l1tej HAZOG O] Ismw Codemistelz ¢ ydqw d3J d3B tc O dzdzts G
Colstster 2 ftojHMIsOodzw jIs tsBOIlsdzz HgWWEL ds
o9 SH Iz.

The construction of a membrane expansion tank is proposed, which represents
reverse diffusion of oxygen into degassed water.

sdzs yjor j fztz® Bs d ydzOw  3j d3B tc O dzO, Hd W
tcOMh dtedIlsjdz dz@ 2 BOGC, GOLBOr 2?2 LOate, HJOC

Key words: elastic membrane, gas diffusion, expansion tank, gas shutter,
degassing.
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LOCATION OF SINGLE-PHASE GROUND FAULT BY POSITIVE, NEGATIVE AND

ZERO SEQUENCE OF OVERHEAD POWER LINES OF 6 - 35 KV LEVEL VOLTAGE

{rtrrer

. R. AJHBILBSO, J1.1. 1 OO, 1. 1.
(A. Fedotov, G. Vagapov, N. Chernova)

SOLOdMSd2 csmknOkhlise jdadzr 2 1 dzaj ec jlsduj

(Kazan State Power Engineering University)

] ttOBGlgOMMdBOIsted o O Is fyw sjtstejlsdyujmMsSdy
sftse j dzdetsfisd ®itejHjdzj dzdv d3j ls tsHoEEY OL d
67135 CJ1 d&z0 shdsej do yYOmstlsd = SO0LOCIs  t
dzlz dzj o 52 f sfdzj Hise Ols j dz' dzsfls j 2 . ] sCOL T
dMfsdz! L so O&dWY LS @xsHtslzj Hiso Ols j dz! dzsfls j 2 H dzw
ftsotc] yHJ ded W .

This paper reviews theoretical and practical points of the frequency spectrum
characteristics of positive, negative and zero sequences of overhead power lines during the
single-phase ground fault in ungrounded power grids of 6 - 35 kV level voltage. Evaluating
the effectiveness is shown for each sequence mode settings for determine the fault location.
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Keywords: ungrounded distribution power grids, frequency spectrum characteristics,
positive, negative and zero sequences, overhead power line, single-phase ground fault.
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ELIVINATING EXCHANGE POWER FLUCTUATIONS IN THE AUTONOMOUS

ELECTRICAL COMPLEXES

d. . w00 jdeCts, dw.[. w08 ]defts
(Aleksandr Savenko, Stanislav Savenko)
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(Kerch State Maritime Technological University)
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The paper presents the results of experimental and theoretical studies of parallel
operation of diesel generators operating in the Republic of Crimea. The research results
indicate the existence of exchange power fluctuations that adversely affect the quality of
parallel operation. Based on studies using a mathematical model developed by the method
of reducing the amplitude of the fluctuations of exchange capacity with parallel operation of
diesel generating sets electrical complex by reducing the speed regulators of transmission
factors of diesel-generator units.
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Key words: exchange power fluctuations, parallel operation, autonomous
electrotechnical complex, generating set, experimental research.
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The most important direction in the sphere of state monitoring of energy facilities is a
change, with the purpose of improving and optimizing, a system for monitoring technical
condition. The article considers the possibility of using the technical condition assessment,
based on the resource-determining equipment nodes and the economic consequences of
the failure.
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Key words: monitoring, optimization, energy, diagnostics, resource.
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DEVICE FOR WATER DISINFECTION
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The design of the plant for water disinfection, for water treatment in stationary and

mobile versions is proposed.
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chlorination.
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DEVELOPMENT OF THE EXPERIMENTAL SAMPLE OF THE LINEAR ELECTRIC
MOTOR OF THE STRAIGHT-LOAD SUBMERSIBLE PUMP DEVICE FOR HEAVY OIL
CONDITIONS
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The article considers the development of new methodical and constructive solutions
in the field of creation and operation of energy efficient linear electric machines with a power
of 20-40 kW, designed for oil production at low-yield wells.
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Key words: oil production, energy efficiency, electric machine, reciprocating electric
machine, mathematical model.
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PRODUCTION FACILITIES
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Heat supply of technical buildings and oil treatment production facilities of NGDU
APri kamnefto is provided eithererigypyskeovieeohal
entails high heat annual costs or for the account of electric boilers operation, that entails
high electric power annual purchase costs. To cut the costs it is proposed to switch over

facilities heat supply system to line heaters using intermediate coolants (water) heat power.
Economic effect is achieved by reducing heat and electric power purchase costs.
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MODEL OF ADAPTIVE REGULATOR FOR ELECTRIC DRIVE ON-LOAD TAP
CHANGING
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Considering the development of automation systems, it is proposed to control electric
drive of the on-load tap-changer and monitor its operation using a PLC, using an adaptive
control system.
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DEFINITION OF THE PLACE OF SHORT CIRCUIT TO EARTH
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In article the choice of technical means by definition of single-phase short circuits on
the earth in the departing lines and also by definition of the place of short circuit along the

departing line is made. The function chart of collaboration of these technical means is
grouped, operating modes of these devices are coordinated.
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COMPENSATION OF THE REACTIVE CAPACITY BY SYNCHRONOUS ENGINES IN
THE MODE OF COMPENSATION OF REACTIVE CAPACITY AT THE OIL-PUMPING
STATION
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In the article we considered the question of the reactive power compensation at the
oil pumping station "Kaleykino" of PJSC Transneft. We discussed that the combined
installations of the reactive power compensation devices and settings of the special modes
of the synchronous motors at the station would improve electricity consumption and rational
modes.

The executed calculations of the technical substantiation and calculation of the
economic effect is proof of the technical and economic advantage.
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STUDYING OF THE OPERATING MODE OF CHAIN DRIVE OF SUCKER ROD PUMP
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Based on the well-known mathematical model of the electrotechnical complex of a

production well with a chain drive, a mathematical model has been developed which, when

the super-viscous oil production complex is operating, allows to take into account, in the

moment of resistance, the total forces arising from the operation of scrapers mounted on

the rod. As a result of the simulation, graphs of dependences of the rotor speed, slip, stator

current, electromagnetic moment, voltage at the terminals of the individual compensating

plant and the electromechanical (dynamical) moment of the pump set as a function of time

and disturbing factors in the supply and distribution electric networks were obtained.
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Keywords: electrotechnical complex of producing well, rod well pump unit, chain
drive, reactive power compensation.

56


https://www.multitran.ru/c/M.exe?t=275857_1_2&s1=%E8%F1%F1%EB%E5%E4%EE%E2%E0%ED%E8%E5

H yJ dz' s dMmMmdzj Hise Odad W H dzw ftsor hjddw
6jydBO OBk’ 1 djSlteslsjiddyj NSt ¢ i d
Yyjfdr &3 fedosHtsg (twdMm. 1) Yt HESBM Yy oWv
COL 6 OB 5ls OdDls qRA IS O GBsHjd', SO
Bsd3j delsy Mfteslsdodzj dedWw Mz BBOwdz § EMmddzdW
MCtejBCto, bLMmMlsOdsse dzj dedzr = 2@ h s Odzc j .

] COyjmlse j I dzj StcsfcdosH O Csru
sBh jftosdsr hdzj dzgdg’ 2 2 Ofdzitesdedzr 2 HodcOlsj dz
Bshwils! & 5,5 Clls. t(jLkd sOkT &Okj kO
ftedojHjdr dO@ tdihkzdsSos 2. 9 s Is dzts i)

.. )
f OtOdij Ister ¢ tOL dzd ydes?2 Bsh dzgsfylsd BdzdL § g
CjLbd sOIsT sy dts LOMfsmMistOddls! dO HEkcC
L A

it dmMzdasiCteddzydf d Odz! dzOWY Maj BO d Ma J BO
L dzj Clhieslsj Rdeduj MS et Sk djSMO HEBT 9 O
ftcdosHBd, §tHSCA yjddsets 9 kLrdzy (¢) o

1 O todfillz dfSteid o j Hj d&" Mdzj Hiz¥ N ]  dzj d3j dals”
Ctdf dzj S MO  Hise o0 ddgd 2 (ST o) M ydfd a3
RL|:R|_+R|1, X|_|:X|_+X|1'I' Mk 330 tcdz" | OCIsdo dzts § d
mMsf tetslsd o dzj dzd J slsatsHwh j2 dzd dzd d d 2 yOMm
<o O R’ XyiOCIsdodetsj d ddeH S Isd o dzts R, XKl etsls
TfdlsOs M jGts QEC?'UdeBQWﬁDBdZTSJ mMsf tetslsdo dzj ded 4 «
f sctolzy dats 2 Csi3f j dzmd ez M j 2R, ERpIs @ d@folCdde d y }
M tetslsd o dzj dzd W sB RBIstsC MsOlIsstc® X, Ttetslsts
ddzH 2C Isd o dzts § mMsfteslsd o dzj dzd J4 X1 OXf ezidzts 2
qazHzCIsdodz" | Msftetsisdo dzj dzd Vv tc Qg ®iel@A.W 5B C

] s mnJ d3d L Od3d N j dzd W MeMmisOe dzj dz20 MdMmlis
ZtcOo dzj dzd 2 :

: di
u22(t) =R, io2 t Ly, % +Ugy; 1)

57



i02=il+icl; (2)

Ih1=lgo- Coy—=1, 3
15102~ Ca—or (3)
) d
Ut () =Ry Ly~ oL @
_. dy -
0=irRy + —=. 5
Ry +— (5)

GH i) T o ntsH dzts ] 2O oW ¥ Jodzdh ] SeH dASR 1 ds;BL() i€ s 1 4 ;
dzOf oW y J§ dzd J 2O L Oy d&On il (sss¢ d unkPis s wa
(CtsdzH j dzigPldfs B ISts € fls Qs 6 tdOs € e Sty® ;I
fsltsCtsmMyjtfdjdd BBttt MIsOlttcd d Kslstst
[ Olbj BOdui MEs) dBsH] dzdtese Odedj ftesyj M
Csru ftosdLotHddsMztcthedz] o Bz0H sz dedw tcO¢
ftocso Odzj dzOftewy jdedwWw HEts 35% ftod HdAzdlsj dz' dzt
Bsdzd dzs© Msfteslsdodzj dzgdvw HEBs 20%. t JjLEd SOOI
2O ted Mz dzC O -N2AsOlsAdy’ 26 todff Y& B fEMSCO yjif dzsc s
O tdmMkzdS PP I d2' 2 teijyxdd3 f2ME 0O yj f dat

f‘ — =

l

l

|
A

—

he

@y

DLINTUS

tc{fr]lzdzitsigteérwqg LOod t Mk disSteBW S L Ood

9 nBBHdsEts dzO0f oW y o nBHdsEts dzOf oW y
MisObBicPhEcts fedat NsOGEPREEE §Eq @t
Up =1, Dm, =0) U, 1 Dm,, 0)

58



.
n an
33 )s

: ¢

::-.) C T

< €

81 ;;_‘

=3 =~
0 -0
LS e
0 Lo
e ns
00

{ iz dasSte@W dC L Ood { Mk dasSEeBY S L Ood

onBBHAdset dOf tow y 9 nBBHdsG s dzOff oW ¥ |
MsOBicPhscts SEda MsOsHiPdsct § 6@t
(U =1 Dm, =0) U, 1 Dm, 0)

1
1

Ll
13 !
!
!
!

LT

WA MAD B
s p e P e Q
P48 -

tqmzwﬁgmqug LOod { M dasCE@Y g 1 Os d
ZzOtf tow y j dedw dp@ [LsO dzOf tew y jdedWw dzO L O
Cdzj St BOGC dzd sl 4 dzj C s tets 3O C dad Is dats «
4

jfdtsets ff tod ausH O yjfdsets ftodgusHO

| Dm, =0) | Dm., 0)

b

1

tqmt@m@mquc Lan tqmtw$gm@wqc L Oo
9RtSHZsE B dzOf oW 9RtSHMsE B dzOf oW !

Ldzf Clstesdyy m Odzd ud i L dzd SIstetsdzd » Oded Ud M

YJ fdetsets ff tod aust, O YyJfdetsets ftedotsH

Dm, =0) (Y, 1 Dm,, 0)

59



JRuL T QUL O

1\ e BM" dzseo v B Qudegd S 59 O v. 1., ] Oted W
1 ZteBtsmr desp OLStc PR KIS BZOIsd yj ME 52 BB H j dzd
MOksL Of MG O yd f dese s ftcde sHO hIsOdzG 59 15
4&4QB&BBJ:@unMQBGB Ctsd3tf dzj € MO HtSB' 8 (
l osd3” h dzj dzdzOv 1 dRQPIRG j Is1.G @ .18-23.

20 Bt detse Og Oydzd € 59 O .., ze9ajyStse O

CMY dz2 Ols Oy dids decdz3 Isd yd MS d = n Ot O
dzj CSsteslsjrndzdyd M sets St dzj SMO HBBT 9 O8N
wiLCs?2 d eormsCscevwLCts?2 dgjWisd [/ /1 20Bsd3r "
8.1 & .18-22.
31 teB s’ dzgzswOBrQUded S s90 0 uv. 1., zojyitseO
Ldz SBBBdzgd Isdzse s BB dzlsO MO d MOBSL O
HtsBM 9 O h j2 MCo Oy dde fted HEtBNr Yy ovwLGCt?
l oo d3’ h dzy dzda@j to G jj BOHECIO. 10. 14 .25-29.

vrs 621.1

rdtrrd1r o113 wvor s rfc 1¢f o1 erRE L] SR

vy Ll SrrtdruvrYpds LIl o1 RrRC
PRE-RESONANCE MACHINE FOR BALANCING PARTS AND COMPONENTS OF

ENERGY EQUIPMENT
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(Ilnur R. Tazeyev, Alexander E. Kondratiev)
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The article is devoted to the consideration of the problem of designing and modeling

machines for balancing parts of power equipment with using CAD. The main negative

consequences of untimely and substandard balancing of the components of power units are
considered.
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Key words: balancing equipment, pre-resonance balancing machine, imbalance,
3D-model.
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CALCULATION OF PARAMETERS FOR EFFECTIVE BURNING OF LIQUID FUEL
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(O.S. Popkova, A.l. Faizullina, P.V. Medvedeva)
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(Federal State Budget Educational Institution of Higher Education
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The calculation of the combustion of liquid fuel in which the air consumption for
burning the fuel is determined, and then the amount and composition of the combustion
products - the flue gases resulting from combustion of the fuel and the temperature of the
flue gases.
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Key words: fuel, combustion products, heat engineering.
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In this article, mathematical and imitating models of an operating mode of an
electrotechnical complex of a production well are developed. These models allow to
modulate at the same time together with an operating mode and transitional operating
modes of the electric drive of an electrotechnical complex. Adequate models, according to
the diagrams of dependences of time of start-up and frequency rate of starting current of the
pump unit, are received. Rational parameters of the individual compensating installation,
levels of voltage, losses of active and reactive power and losses of voltage in all knots of an
electrotechnical complex of a production well and on all sections of the power line, are
determined.
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Keywords: electrotechnical complex of the oil producing well, individual submersible
compensating device, reactive power compensation, submersible induction motor, electric
centrifugal pump.
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Having been carried out the investigation of the electrical system of the production
well equipped with screw-shaped pumping unit with surface drive individual compensation
installation and the downhole heater in parts of ensure a guaranteed start and self-starting

asynchronous electric drive of the complex in the event of such factors, as voltage fall of the
level and reducing the cross section of the tubing.
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Key words: screw pump installation with surface drive, individual compensating
installation, the additional moment resistance.
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