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CTABLIIBALIIA IIBUAKOCTI OBEPTAHHSA ITIPUBOJHOI'O ABUTI'YHA
CHUHXPOHHOI'O TEHEPATOPA IPU )KUBJIEHHI BIJI AKYMYJIATOPHOI BATAPEIL

Y ecmammi po3e’sizana akmyanvha Haykosa 3adaua, sKa noaseac ¢ cmabinizayii weuoxocmi ooe-
PMANHA NEPBUHHO20 OBUSYHA NPU JICUBTICHHI 8i0 akymyasmopHoi bamapei. Hasedena npunyunosa cxema
cmaobinizayii vacmomu 00epmanHs NPUBOOHO20 OBUSYHA CUHXPOHHO20 2eHEpamopd Npu HCUGLEeHHI i0
axymynsmoproi bamapei. Hagedenuii mamemamuynui onuc cucmemu. Buznauenni wisuoxocmi obepmar-
H5l Y PO3IMKHEHIN Ma 3AMKHEHIl CUCmemMax, no0y008aHi Crmamuyti XapaKxmepucmuky CUCIeMU.

Knrouoei cnosa: nepsunnuii 08usyH; aKkymyismopra bamapes;, cmabinizayisa yacmomu obep-
MAHHS;, CUHXPOHHUL 2eHepamop.

The article solves an actual scientific problem, which consists in stabilizing the rotation speed
of the primary engine motor when powered by a battery. The schematic diagram of stabilization of the
rotation frequency of the drive motor of the synchronous generator when powered by a battery is
given. The mathematical description of the system is given. Determination of rotation speed in open
and closed systems, static characteristics of the system are constructed.

Keywords: primary motor; battery; stabilization of rotation frequency; synchronous generator.

IHocTanoBka mpo0JemMn

Ha panuii yac y cBiTOBiii eHepreTuui i B cTparerii po3BUTKY €JIEKTPOCHEPTETHKH YKpaiHu
Ba)XKJIMBE MiCIle 3aiiMaroTh aBTOHOMHI TeHepytoui ycranoBku (AI'Y) [1]. ¥V 3a3HayeHMX ycTaHOBKax
MEPEeBaKHO 3aCTOCOBYIOTHCS CHHXPOHHI T'€HEpaTOpH, SIKi y TMOPIBHSAHHI 3 aCHHXPOHHHMH, MAaIOTh
outpm Bucoki 3HaueHHa KKJI. [Ins oOMexeHHsT HACTIIKIB MPUPOIHUX KAaTacTpod Ta CTUXIMHUX JIHX
(AInonceka AEC ®ykycima, YopHoOuiabcbka AEC) 3aCTOCOBYIOTHCS CHCTEMHU HAIMHOTO YKHBJICHHS
BIJMOBiAaIbHUX MEXaHI3MiB, 10 SIKUX BITHOCATHCS IBUTYHH CUCTEMH PO3XOJIOKYBaHHS aTOMHHUX pe-
aKTOpIB, KUBUJIbHI HACOCH Ta iHIII criokuBadi [2]. ToMy BUKOpUCTaHHS CHCTEM HAIHHOTO KUBIICHHS
MiABHIIYIOTH O€3BiIMOBHY Mpale3JaTHICTh CTaHIIIi.

AHaJIi3 0CTaHHIX JOCTITKEeHb Ta MyOJaiKkanii

B sixocTi mKepen HagiifHOTO JKUBJIEHHS! BUKOPUCTOBYIOTHCSI TU3ENIb-TEHEPATOPHi yCTaHOBKH,
TypOoreHnepaTopy, akyMyJIsITOpHI 6aTapei.

CyTTEBUM HEIOJIKOM TEIUIOBUX JPKEPENl MEXaHIUYHOI eHeprii € M’SKiCTb 30BHILIHIX XapakTe-
pUCTUK. Y BiIOMHX JKepeliax HEe BHUCBITJIEHI MHUTaHHS 3aCTOCYBaHHS €JIEKTPOMEXaHIYHUX MEPETBO-
pIOBayiB JUIsl TEHEPYIOUMX YCTAaHOBOK MoTyXHicTio Bix 100 kBT 10 nekiapkox Tucsd kBT [3, 4].

DopMyTIOBAHHS METH J0CTITKEHHS

Mera gocnmipKeHHsT — cTalinizamis MBHIKOCTI 0O0epTaHHS NEPBUHHOrO IBUTYHA MPHU KHB-

JIeHHI1 Bl akyMynsTOpHOI OaTapei uepes HIMpOTHO-IMITYIbCHUN TIEPETBOPIOBAY.
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BukJiax ocHOBHOTO MaTepiary 10CTizKeHHS
Ha puc. 1 npeacrasieHa nprHIMIIOBA cXeMa cTabimizanii MBUIKOCTI 0OepTaHHS MPUBOJHOTO
nsuryHa CI' pu KUBIIEHHS BiJ aKyMyJIITOPHOI OaTapei uepes3 HIMPOTHO-IMITYIbCHUN TIEPETBOPIOBAY.
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Puc. 1. [lpunnunoBa cxema crabinizanii mBHIKOCTI o0epTanHs npuBoxHoro apuryHa CI mpu
KHUBJICHHA BiJl aKyMyJIsITOpPHOI OaTtapei

Ha cxemi HaBeneni HacTynHi no3HaueHHs: Ab — axymynstopna Oatapes; KI1 — kepoBanwmii
HIMPOTHO-IMITyIbCHUHN TepeTBopioBady; M — mpuBonHuii asuryn CI'; IH, AC, BR — npatunku Ha-
MPYrd, CTPyMy Ta MIBUAKOCTI.

CucTeMu BUXiIHUX PIBHAHB NPH XHUBJICHHI IEPBUHHOTO ABUTYHA Bin AB:

1) piBHSAHHS 31 3BOPOTHUM 3B’SI3KOM

Us =Ug —aU 7 £ BIR—yw;
2) pieusHHs EPC neperBoproBaua
Ey =Ky -Us;
3) pIiBHSAHHS HAMPYT'H HA IBUTYHI
Uy =En—IRy;
4) piBHSHHS PIBHOBAry Ta sIKIpPHOTO KOJIa ABHUTYHA
Ujg=Ke @po+IRy.

CywMmicHe po3B’s3aHHS JIa€ BUpa3

W=y —Awp - Awg, (1)
KK 7Ugx . . ) . .
ne ay = — WIBHUJIKICTS BinbHOTO 06epTanus; Awp = IRK 7 — maninus meumkocti
1+aK, + 7KK,
Ra
obepraHHs B po3iMKHeHil cuctemi; Awg =1+ f+aK, R — TaJiHHs MBUIKOCTI 00e-
1+aK, +KpKy
PTaHHS B 3aMKHEHIH CUCTEMI.
BxinHa Hampyra nepeTBoproBaya
an(1+ 7KK 7 +aKp)
Uaro = K K '
n™J

Jnst oTpuMaHHs a0COMIOTHOT )KOPCTKOI XapaKTEPUCTUKU HEOOXiHO MPUHHATH
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) e f=1+akK, ?ﬂ — KkoediIrieHT 3Bopo-

THOT'O 3B’A3KY 33 CTPYMOM.
1 Po3paxyHOK CTaTHUHUX Xapakre-
% fs PUCTUK BHKOHYETHCS IJIsl CIIOTYYEHHS pi-
3HUX 3BOPOTHHX 3aB’SI3KiB.
Po3paxyHKOBI 3aleXHOCTI HaBe-
| JieHi Ha puc. 2.
BucHoBkn
| Bukonani TeopeTHuHi Ta po3pa-
XYHKOB1 JOCHiPKEHHSI i1CHYIOUHX aBTOHO-
I » MHHUX JKepel eNeKTPOXKHUBIICHHS, SIKi J0-
IH 3BOJISIIOTH 3pOOMTH HACTYITHI BUCHOBKH:
Puc. 2. CtaTnyHi XapaKTepUCTUKU TTEPBUHHOIO 1. IcHytoui TeIIOBI ABUTYHH HeE
CIICKTPOJABUTYHA JIO3BOJISIIOTh ~ CTAOUTI3yBaTH  IIBUJKICTh
o0epTaHHs ~CHHXPOHHOTO TE€HEepaTopa,
KWW >KUBUTH BIJMOBiNANbHI CIIOKMBA4l HaBiTh NMPH HASBHOCTI 3arajlbHO-PEXUMHOTO PEryJsTopa
LIBUJIKOCTI 00epTaHHS.
2. Po3pobieHa Ta 3ampormoHOBaHa cucTeMa cTalinizalii mpu KUBJIGHHI JBUTYHA MOCTIHHOTO
CTPYMY BiZ aKyMyJIsITOpHOI OaTapei.
3. Po3paxyHKOBHMH 3JISKHOCTSIMU i ITBEPAKEHO CTaOUTBHICTh MIBUAKOCTI OOEpPTaHHS T'eHe-
paropa npHu HaJIeKHOMY BHOOpP1 Koe]ilieHTIB 3BOPOTHHX 3B’SI3KIB.
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STABILIZATION OF THE REVERSING SPEED OF THE DRIVE MOTOR
SYNCHRONOUS GENERATOR PRIVATE VOLTAGE WITH ACCUMULATORS
BATTERIES

Abstract

To limit the consequences of natural disasters and natural disasters (Japan's Fukushima NPP,
Chornobyl NPP), reliable power supply systems are used for responsible mechanisms, which include
engines of the cooling system of nuclear reactors, feed pumps and other consumers. Therefore, the use
of reliable power supply systems increases the trouble-free operation of the station. Diesel generator
sets, turbo generators, and batteries are used as sources of reliable power.

A significant disadvantage of thermal sources of mechanical energy is the softness of external
characteristics. Known sources do not cover the issue of using electromechanical converters for
generating units with a capacity from 100 kW to several thousand kW.
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Theoretical studies on the basis of existing autonomous sources of power supply proved that
existing heat engines do not allow to stabilize the speed of rotation of the synchronous generator,
which feeds responsible consumers, even in the presence of a general-mode speed regulator.
Therefore, a stabilization system was developed and proposed when powering a DC motor from a
battery.

The calculated dependences confirmed the stability of the generator rotation speed with the

proper selection of the feedback coefficients.
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