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AHHOTAIUA

ObecrieueHne AIEKTPOCHAOKEHUEM YAAJCHHBIX TEXHOJIOTHUYECKHX OOBEKTOB
pemanach paziMyHbIMH CIOCOOAMM B HalIEl CTpaHe, HO OCHOBHBIM HCTOYHHKOM
ABJIUIACh TE€HEPHUPYIOLas yCTAaHOBKAa Ha 0a3e JU3EJbHOTO WM Ta30BOr0 JIBUIaTEss
BHYTPEHHETO  CropaHusi, 4YTO  OOYyCJIaBIMBAJIOCh  TEXHUKO-DPKOHOMHYECKUMU
IIOKAa3aTeJIIMU MPOILIBIX JIET.

CoBpeMeHHbBIE TEMIIBI U CTpaTErus pa3BUTHUSA, a Tak ke 3a00Ta 00 HKOJIOTUU
JUKTYIOT ~ WMHBIE  YCJIOBHUSA IO  CO3J@HUIO  DJIEKTPOCHAOKEHMSI  YAAJIECHHBIX
TEXHOJIOTMUECKUX 00BbeKkTOB. CoOrjgacHO CTpaTeruu pas3BUTHS SHepretuku PO
3aMEILICHUE TE€HEPUPYIOIIUX YCTAaHOBOK HEOOXOIUMO BOCIIOJIHATH BO300HOBIISIEMBIMU
UCTOYHMKaMU dJHepruu. TakuM oOpa3oMm, pa3paboTka 3JIEKTPOCHAOKAIOIIUX
KOMIUIEKCOB JIJIs1 00ECIICUEeHHUs SICKTPUUECKOM SJHEPTUEN yAaNeHHBIX TEXHOJIOTUYECKUX
O0OBEKTOB SIBJISIETCS IEPCIIEKTUBHOM U BAXKHOM 3a/1aueH.

AJTOpUTM yNpaBlieHUs paCHpeAesieHus IO0TOKa MOUIHOCTH, Kak OJHa U3
COCTABISIIOUIMX OOWIEH 3aJaudl  YOpPABJICHHS SBISIETCS  KJIIOYEBOM, IOCKOJIBbKY
HEIMOCPEJICTBEHHO BIMSAET Ha HHEProdp(eKTUBHOCTh 3SHEprokoMiuiekca. Iloatomy
MHOKECTBO PadOT MOCBSIIEHO HAXOXKICHUIO ONTHUMAJIBHOIO alIrOpUTMa YIpaBICHUS
MEXIy KOMIIOHEHTaMU CUCTEMBI 10 PACIpeIeICHUIO IOTOKOB MOIIIHOCTH.

OpnHako, paccmaTpuBasi TOJIBKO aJITOPUTM PACHPEIEICHUE MMOTOKOB MOIIHOCTH
HEBO3MOXXHO JOOUTHCS yJIOBJIETBOPUTEIBHOIO pe3yjbTaTa ©O€3 yueTa BIUSHUS
OCTaJbHBIX (AKTOPOB M CHUCTEM BXOJSIIMX B COCTaB IPOMBIIUIEHHOTO 00pasla
YHEPrOKOMILIEKCA.

KiroueBoil 0coOOEHHOCTBIO J1TaHHOW pabOThl ABISETCS TpPeOOBAaHHE IO MOJIHOU
ABTOHOMMM HHEPrOKOMILIEKCAa B TE€YEHWE IPOJODKUTEIIBHOIO BPEMEHU U 33JaHHOIO
KauecTBa DHEProcHAOXKEHUs MOTpeOuTeNss, B TO BpeMs Kak Jpyrue paboThl He
YUHUTBIBAIOT 3THX OOCTOSATENBCTB W HMEIOT HEMOCPEACTBEHHBIM JOCTYyN K
LEHTPAIU30BaHHOMY SHEPrOCHA0KEHHUIO.

B cBs3u ¢ 3TUM mpoBeleH TyOOKH aHaau3 BO3MOXKHOW K IMPUMEHEHHUIO
HOMEHKJIATYpbl U3JEJIMI BBIITYCKaeMbIX Ha TeppuTopun Poccuu u 3a ee mpenenamu.

HToroM npoBeAeHHBIX MCCIEIOBAHUM SIBISETCA pa3padOTKa peKOMEHAAIMI 1O
CTPYKTYpE M HaINOJHEHHUIO »JHEeprokomiuiekca. JletanbHas mnpopaboOTKa CHCTEM,
(bopMUpPYIOLIUX €IUHBIA YNPaBISEMbI KOMIUIEKC TEXHUYECKUX CPENICTB, AA€T MOJIHOE
NOHMMAaHHE O B3aUMOJEHCTBUU [UIsI Pa3pabOTKU LEHTPAIU30BAaHHOTO aJlropuTMa
YIPABJICHMUS.

Pa3paboTanHple peKOMEHIAUMKW 1O KOHCTPYKIMHM 3JaHUU  MOOUIIBHOTO
MO3BOJIAIOT MOHAThH, KAKUM 00pa3oM MPOU3BECTH JEICHUS BHYTPEHHErO MPOCTPAHCTBA
30aHUS C TOYKH 3PEHHUS ONTUMAIBHOTO pa3MeElIeHHUs OO0OpYIOBaHMs, MPU ITOM
oOecrieunBas 3Heprod’HPeKTUBHOCTD €ro UCIIOIb30BAHUS.

Pa3paboTanHbpie pekoMeHJaluu Mo BBIOOPY akkymyssiTopHbix Oartapeil (AKD)
OCHOBAHbl Ha TPEX TEXHOJOTUSAX CEPUMHO BbIMycKaeMbIX uzgenuii B PO. Onuncanbl
KJIIOUeBble MOMEHTHl ucrnonb3oBanud AKDB mnpumMeHuTenbHO K aBTOHOMHOMY
HYHEPrOKOMIUIEKCY, TAKME KaK MAacCOradapuTHBIE XapaKTEPUCTUKH, 3apsIHO-pa3psAHbIC
XapaKTEPUCTUKU, UHTEPBAJIbl OOCITYKHUBAHUS, B3PHIBOMOKAPOOE30MACHOCTh OaTapeil u



np. Ha mnpocrom pacyeTHOM mpuMepe MOKa3aHbl JOCTOMHCTBA M HEIOCTaTKU
npou3BoauMbIX AKD 110 TOM Wi HHOM TEXHOJIOTHH.

B pa3paboTaHHBIX peKOMEHIALUAX M0 BEIOOPY AU3EIb-TE€HEPATOPHON YCTAHOBKH
(AI'Y), kax Hambojee PACIpPOCTPAHEHHOI'O  TAapaHTUPOBAHHOIO  HMCTOYHMKA
HHEPrOCHA0XKEHHUS, OINUCAaHbl TOHKOCTH pabOThl JBUIATeNsl BHYTPEHHETO CrOpaHMUs,
BIMSIONIME HA HAJCKHOCTh DSHEPrOKOMIUIEKCAa. YKa3aHbl KpPUTEpUU OTOOpa U3
IPOMBIIUIEHHBIX ~ O0Opa3loB, Kak Haubojee MpUEeMJIeMble B  aBTOHOMHOM
DHEProKoMIUIEKce. PaccMOTpeH MamopacnpoCTpaHeHHbIM BapuaHT ucnonHenusa 1Y —
unBeptopHas JII'Y. Omnucansl KitoueBble OCOOEHHOCTH JaHHOro ucnoysHeHus 'Y,
BO3MOYXHOCTH MPUMEHEHHS.

Pa3paGoTanHple pEeKOMEHJALMM 1O CUCTEME MHMKPOKJIMMATa 3aTparuBaroT
cepuiiHble 00pa3lbl U3JENMI OCHOBAaHHBIX Ha Pa3HBIX TEXHONOTHsX. [IpuBeneHsb
TUIIAYHBIE SHEPTE€TUYECKHUE 3aTPAThl PA3JIMYHBIX CUCTEM MOAAECPKAHUS MUKPOKINMATA
C BbIBoJaMu 00 KX NPUMEHEHHHM B aBTOHOMHOM 3Heprokomiiekce. [IpuBHeceHO
npeyiokeHrue 00 HCHOJb30BaHMM KOMOWHHPOBAHHOTO croco0a MOAJepKaHUs
MUKPOKJIMMATa OT Pa3jIMYHbIX HMCTOYHUKOB, YTO IMOBBICUT 3HEProd(p(EKTUBHOCTh U
OTKa30yCTOWYUBOCTH CUCTEMBI B LIEJIOM.

Pa3paboraHHbple pEeKOMEHJAIMU 10 CUCTEME MOHUTOPUHIA pPa3/eiieHbl Ha JIBE
YaCTU: MOHUTOPUHI BHEUIHUX MOTOJHBIX YCIOBUH U MOHUTOPUHI PEXKUMOB pabOTHl U
COCTOSIHUSL 000pyJoBaHMs. PekoMeHpanuu 1O MOHHUTOPUHTY BHEUIHMX IOTOJHBIX
YCIIOBUM CBOASTCS K MHUHMMAJIbHOMY Ha0Opy JaTYMKOB, a TaK >X€ PACCMOTPEHUIO
BOIIPOCA O MPUMEHEHWU TOTOBOM IPOMBINUIEHHOW METEOCTAaHIUMU B CPAaBHEHUH C
OTJIEJIbHBIMH TaTYUKAMM.

PekomeHmauuu 1O  MOHUTOPUHTY  pabOThl  OOOpYAOBaHUS  OINMCHIBAET
MUHUMAJIbHBI Ha0op wuH(pOpMaIMK, HEOOXOAMMBIA UEHTPAIU30BAHHOW CHUCTEME
VIOPABJICHUS C IEJNbI0 BO3JICUCTBUS Ha NepudepuitHoe 000pYyIOBaHHWE U CHUCTEMBI
HPHEPrOKOMILJIEKCA, a TakK e HHPOPMHUPOBAHUE OIEepaTopa HSHEProKOMILIEKCa O
TEKYILIEM COCTOSIHUM 000pYyI0BAaHUS U BO3MOXKHOM MPOTHO3€ COOBITHIA.

B pexomeHpanusax no sHeprocOeperarouM MEpOIpUATHIM B OOJIbIIEH CTEEHU
a/IpecoBaHbI MOTPEOUTENIO (ITYHKTHI KOHTPOJIS U YIPABIICHUS ) JIEKTPUUECKON SHEPTUN
BbIpa0aThIBAEMOl JHEPrOKOMIUIEKCOM, HO TaKXe MPUMEHHMMbl HpH pa3padoTke
HHEProKOMILIEKCa. AKIEHT CJIelaH Ha 3aMEHE UCIOJIb3yeMOro TUIIOBOTO 000PY10BaHMSI
Ha »HHeprocOeperatomiee. I[loMuMo 93TOro, MHOJHAT BOOPOC O B3aUMOACHCTBUU
NOTPEOUTENST U IHEPrOKOMIUIEKCAa KaK €JUHOr0 LIEJOr0 MO HEKOTOPhIM CHUCTEMAaM C
LEJIbI0 MOBBIIIEHHS 3HEPT03(DPEKTUBHOCTH.

[IpumeHnenrne  BbIpaOOTAaHHBIX  PEKOMEHJAUMN  TO3BOJSIET  TOJYYHTh
cOaJIaHCUPOBAHHBIN YHEPTrOKOMIUIEKC MO BBIPAOOTKE AJNEKTPUUECKOW PHEPruu Ha 0ase
BO300HOBJISIEMBIX UCTOUYHUKOB 3HEPTUH JIJIs1 HYK]l He()TEra30BOro CeKTopa 3KOHOMUKH.

KiroueBbie c¢jioBa: BO30OHOBISIEMbIE MCTOYHUKH, MOJCITUPOBAHHE, aJTOPUTM,
cuctema ymnpasienus, sHeprodddextuBaocts, AKb, AI'Y.



ABSTRACT

Providing power supply to remote technological facilities was solved in various
ways in our country, but the main source was a generating plant based on a diesel or gas
internal combustion engine, which was due to technical and economic indicators of the
past years.

Modern rates and strategy of development, as well as concern for the
environment dictate other conditions for the creation of electricity remote technological
facilities. According to the Russian energy development strategy, the replacement of
generating units should be replaced with renewable energy sources. Thus, the
development of power supply systems to provide electric energy to remote
technological facilities is a promising and important task.

Power flow control algorithm, as one of the components of the overall control
problem is a key, because it directly affects the energy efficiency of the energy
complex. Therefore, a lot of work is devoted to finding the optimal control algorithm
between the components of the system for the distribution of power flows.

However, considering only the algorithm of power flow distribution it is
impossible to achieve a satisfactory result without taking into account the influence of
other factors and systems included in the industrial design of the energy complex.

The key feature of this work is the requirement for full autonomy of the power
complex for a long time and the specified quality of the consumer's power supply, while
other works do not take into account these circumstances and have direct access to
centralized power supply.

In this regard, a deep analysis of the possible application of the range of products
produced in Russia and abroad.

The result of the research is the development of recommendations on the structure
and filling of the energy complex. A detailed study of the systems that form a single
controlled complex of technical means gives a complete understanding of the
interaction for the development of a centralized control algorithm.

The developed recommendations on the construction of the mobile building allow
us to understand how to divide the internal space of the building in terms of optimal
placement of equipment, while ensuring energy efficiency of its use.

The developed recommendations for the choice of batteries are based on three
technologies of mass-produced products in the Russian Federation. Describes the key
points of using a battery for stand-alone energy complex, such as weight and size, the
charge-discharge characteristics, maintenance, fire and explosion safety of the battery
etc. For simple calculation example shows the advantages and disadvantages of battery
produced by a particular technology.

The developed recommendations on the choice of a diesel generator set (DGS) as
the most common guaranteed source of energy supply, describe the intricacies of the
internal combustion engine, affecting the reliability of the power complex. Specified
criteria for the selection of the industrial designs, as most appropriate in the
Autonomous complex. Considered rare version DGS — inverter DGS. The key features
of this performance of DGS, the possibility of application are described.



The developed recommendations on the microclimate system affect serial
samples of products based on different technologies. Typical energy costs of various
microclimate maintenance systems with conclusions about their application in the
Autonomous energy complex are presented. The proposal to use a combined method of
maintaining the microclimate from different sources was introduced, which will
increase the energy efficiency and fault tolerance of the system as a whole.

The developed recommendations on the monitoring system are divided into two
parts: monitoring of external weather conditions and monitoring of operating modes and
condition of the equipment. Recommendations for monitoring external weather
conditions are reduced to a minimum set of sensors, as well as consideration of the
application of the finished industrial weather station in comparison with individual
Sensors.

Recommendations for monitoring the operation of the equipment describes the
minimum set of information required by a centralized control system to affect the
peripheral equipment and power complex systems, as well as informing the energy
complex operator about the current state of the equipment and the possible forecast of
events.

The recommendations for energy-saving measures are more addressed to the
consumer (control and management points) of electric energy produced by the energy
complex, but are also applicable in the development of the energy complex. The
emphasis is made on replacing the standard equipment used for energy saving. In
addition, the question of interaction between the consumer and the energy complex as a
whole for some systems in order to improve energy efficiency was raised.

The application of the developed recommendations allows to obtain a balanced
energy complex for the development of electric energy based on renewable energy
sources for the needs of the oil and gas sector of the economy.

Keyword: renewable sources, modeling, algorithm, control system, energy
efficiency, battery.



