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Muccus 4 cTpaTeruyeckue 3ajiayu

K 2130 rogy OtpacieBasi Hay4HO-UCCIIEI0BATENbCKAs JIa0OpaTOpHsi HHHOBAITMOHHON
sHepretuku (OHUJI UD) BHTY craneT BegymuM HEHTPOM B 00J1acTU pa3padOTKH U
BHEJIPEHUS] UHTEIUIEKTYaJIbHbBIX SJHEPT€TUYECKUX CUCTEM, CIOCOOHBIX 00ECIeUnTh
MaKCUMaNbHYIO 3Q(PEeKTUBHOCTb, 0€30MaCHOCTh M YCTOMYMBOCTh 3HEPTe€TUUECKOM
uH@pacTpykTypbl. OCHOBHOM 3aaueil 1abopaTopun OyJET CO3/JaHUE MEPEIOBBIX
TEXHOJIOTU JIJIs1 YIIPABIE€HUS U MOHUTOPUHIA SHEPTrOCUCTEM, HHTETPALIUS C
MHTEJJIEKTYalIbHBIMU ceTsIMU (Smart grids), a Takke pa3paboTka HOBBIX METOJIOB
MOBBIIICHUS KAYECTBA M YCTOMYMBOCTH PACIPEACIUTEIbHBIX AIEKTPHUUECKUX CETEH.
B naGopaTopuu Oy1yT akTUBHO UCIIOJIB30BAThCS UCKYCCTBEHHBI MHTEIIIEKT,
OJIOKYEHH-TEXHOJIOTUH ISl yUeTa SHEPTHH, a TAK)KE NMePEOBbIE METObI
MOJICJIMPOBAHUS U IPOTHO3UPOBAHUS JIs YIIYUIIEHHS pabOThl JIIEKTPUUECKUX CeTel
Y CHUKEHUS TIOTEPb.

OcHOBHBIE HATIPABJICHNS 1eATEJIbHOCTH

1. Pa3pa®oTka HHTEIUIEKTYaJIbHBIX CUCTEM Y4eTa U KOHTPOJIS

* Co3aHue HOBBIX MTOKOJICHUI aBTOMATU3UPOBAHHBIX CUCTEM KOHTPOJISI yUeTa
anexkTpodHeprun U MmoimHocTH (ACKY D), HHTerpupOBaHHBIX C YMHBIMU CETAMH,
UCIIOJIb3YIOUIMMU OJIOKYEHH U1 00eCieYeH s HaIeKHOCTH U IPO3PAaYHOCTH yUeTa.
* Pa3zpaboTka 1 cOBEpIIEHCTBOBAHNE MUKPOIPOLIECCOPHBIX PEEHHBIX 3allUT,
HCIIOJIB3YIONIUX AJITOPUTMbI MAIITUHHOTO O0YUEHHUS JJIsl aianTalliyi K U3BMEHEHUSIM B
AHEPreTUYECKUX PEKUMAX U MUHUMU3AIUN aBAPUMHBIX CUTYaIIUM.

* Pa3zpaboTka 1 BHEIpeHUE CUCTEM MOHUTOPUHTA U IMATHOCTUKU COCTOSIHUS
ANEKTPUUECKUX CETEN C UCIOJIb30BAHUEM CEHCOPHBIX CETe U OECITPOBOIHBIX
TEXHOJIOTHI, YTO MO3BOJIUT ONIEPATUBHO BBIABIIATH U YCTPAHSATh HEUCTIPABHOCTH.

2. DHepreTuyeckas 0€30MacHOCTh U YCTOMYUBOCTb

* PazpaboTka HOBBIX METOJIOB ¥ TEXHOJIOTUH AJIs MOBBIIIEHUS] YCTOMYUBOCTH
o0beIMHEHHBIX dHepreTudeckux cuctem (ODC), BKIIIOYask HHTETPALIUIO C
BO300HOBIISIEMBIMU UCTOYHUKAMU YHEPTUHU U THOKUMHU pacrpeeTuTeIbHBIMU
CETSIMU.

* lcnonb30BaHUE NCKYCCTBEHHOTI'O MHTEIUIEKTA AJIsI HPOTHO3UPOBAHUS U
MPEJOTBPAICHUS aBapUITHBIX CUTYAIINH, YIyUIICHUS JUCTIETYEPCKOTO YIIPABICHUS U
ONTUMU3ALMHN PACIIPENAETIEHUS dIEKTPUUIECKON IHEPTUH B PEAIBHOM BPEMEHH.

* Co3aHue MHTEIIEKTYaJIbHbIX CUCTEM ISl POTHO3UPOBAHUSA U MUHUMU3ALUN
MOTEPb 3IEKTPOIHEPTUH B PACTIPEACIUTENbHBIX CETAX, C IPUMEHEHHEM
AHAIMTHYECKUX MIAT(HOPM U TEXHOJIOTHM OONBIINX JaHHBIX.

3. OntuMH3anys ¥ NOBBIIIEHUE KA4eCTBA SJIEKTPUUYECKUX CETe

* Pa3zpaboTka TEXHOJIOTMI U METOJOB JIsl YIIYUIIEHHS IPOTUBOABAPUITHOTO U
JUCIETYEPCKOro YIpaBIeHUs JHEProCUCTEMaMH, B TOM YHUCJIE CO3/IaHue MIaTdhopm
JUIsl aBTOMAaTHYECKOTO PETYJIMPOBAHUS KAUECTBA DJIEKTPUUECKON SHEPTUH.



* Bueapenne poOOTU3UPOBAHHBIX U OECIUIOTHBIX TEXHOJOTHA JIJIsl TIOMCKA U
YCTpaHEHHUsI MIOBPEKIACHUHN B IIEKTPUUECKUX PACIIPEIETUTENbHBIX CETIX, YTO
MO3BOJIUT 3HAYUTENILHO MTOBBICUTH OMEPATUBHOCTH U 3PHEKTUBHOCTH paOOTHI.

* Pa3zpaboTka KOMIUIEKCHBIX PEIICHU SIS MOHUTOPUHTA U YIPABJICHUS] KAYECTBOM
AIEKTPUUECKON SHEPTHH, & TAKXKE ONTUMHU3ALINS TAPAMETPOB PACTIPECTUTEIbHBIX
ceTelt Ha Bcex ypoBHsX (ot 6 kB 10 10 xB).

4. O0y4eHue 1 MOArOTOBKA CIEIUAIMCTOB

* Pa3zpaboTka BUPTyaIbHBIX TPEHAKEPOB U CUMYJIATOPOB JIJIs1 OOy4EHHUsI IIepcoHana
AIEKTPUUECKHUX 1IE€XOB, HHTETPUPOBAHHBIX C PEaJTbHBIMU JTAHHBIMUA YHEPTOCUCTEM U
MOJICIISIMU TTOBEJICHUS PA3TUYHBIX TUTIOB 000pYAOBaHHUS.

» Co3ganue o0pa3oBaTeIbHBIX IIATGOPM IS TOATOTOBKH CIIEIIMAIUCTOB IO
aBTOMAaTU3UPOBAHHOMY YIIPABJICHUIO U MOHUTOPUHTY YHEPTOCETEH, C
ucnosib3oBanueM VR/AR TexHomoruii 11 MHTEpaKTUBHBIX TPEHUPOBOK U
TECTUPOBAHUM.

3aka0ueHune

OTtpacneBas Hay4YHO-UCCIE0BaTEIbCKas Ja00paTOpusi MHHOBAITMOHHOM YHEPTeTUKHU
B 2130 roay cTaHeT KJIFOYEBBIM LIECHTPOM B pa3pabOTKe BHICOKOTEXHOJIOTHYHBIX
pelIeHu 11 yCTOMYMBOTO U A(PGEKTUBHOTO YIIPABICHUS YHEPTCTUICCKOM
uHppacTpykTypoii. JlabopaTopus OyieT He TOIbKO pa3padaTbiBaTh HOBBIE METOJIBI U
TEXHOJIOTHH JJIs1 KOHTPOJIS, yueTa U ONTUMH3ALUK SHEPTeTUUECKUX CUCTEM, HO U
aKTHUBHO BHEJIPSATH MHHOBAIIMOHHBIE TTOAXO/IbI B 00J1aCTH UCKYCCTBEHHOTO
WHTEJJIEKTa, OJJOKYEHH-TeXHOJIOTUN U aBTOMAaTU3aIuH, CITIOCOOCTBYIOIINE
MUHHMU3AIUU TTOTEPh U MOBBIIICHUIO YCTOMYUBOCTH SHEPTETHUECKON CETH B
YCJIOBUSX TJI00ATBHBIX U3MCHECHUH.
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Mission and strategic objectives

By 2130, the BNTU Industrial Research Laboratory for Innovative Energy (ONIL IE)
will become a leading center for the development and implementation of intelligent
energy systems capable of maximizing the efficiency, safety and sustainability of
energy infrastructure. The main task of the laboratory will be to create advanced
technologies for managing and monitoring energy systems, integrate with smart
grids, and develop new methods to improve the quality and sustainability of electrical
distribution networks. The laboratory will actively use artificial intelligence,
blockchain technologies for energy accounting, as well as advanced modeling and
forecasting methods to improve the operation of electrical networks and reduce
losses.



Main areas of activity

1. Development of intelligent accounting and control systems

* Creation of new generations of automated control systems for electricity and capacity
metering (ASCE) integrated with smart grids using blockchain to ensure the reliability
and transparency of accounting.

* Development and improvement of microprocessor relay protections using machine
learning algorithms to adapt to changes in energy conditions and minimize emergency
situations.

* Development and implementation of systems for monitoring and diagnosing the
condition of electrical networks using sensor networks and wireless technologies, which
will quickly identify and eliminate malfunctions.

2. Energy security and sustainability

* Development of new methods and technologies to enhance the sustainability of
integrated energy systems (UES), including integration with renewable energy sources
and flexible distribution networks.

* The use of artificial intelligence to predict and prevent emergencies, improve
dispatching control and optimize the distribution of electrical energy in real time.

* Creation of intelligent systems for forecasting and minimizing electricity losses in
distribution networks, using analytical platforms and big data technologies.

3. Optimization and improvement of the quality of electrical networks

* Development of technologies and methods to improve emergency management and
dispatching of power systems, including the creation of platforms for automatic
regulation of the quality of electrical energy.

* The introduction of robotic and unmanned technologies to find and repair damage in
electrical distribution networks, which will significantly increase the efficiency and
efficiency of work.

* Development of integrated solutions for monitoring and managing the quality of
electrical energy, as well as optimization of distribution network parameters at all levels
(from 6 kV to 10 kV).

4. Education and training of specialists

* Development of virtual simulators and simulators for training electrical workshop
personnel, integrated with real data of power systems and models of behavior of various
types of equipment.

* Creation of educational platforms for training specialists in automated management and
monitoring of power grids, using VR/AR technologies for interactive training and
testing.

Conclusion

In 2130, the Industrial Research Laboratory for Innovative Energy will become a key
center for the development of high-tech solutions for sustainable and efficient energy
infrastructure management. The laboratory will not only develop new methods and
technologies for monitoring, accounting and optimization of energy systems, but also
actively implement innovative approaches in the field of artificial intelligence,
blockchain technologies and automation, helping to minimize losses and increase the
stability of the energy network in the face of global changes.



N3o06paxxeHue creuepupoBaHo ¢ rnomoisio DALL-E 3.
[Tpomrt:

®dyTtypuctuueckas gadopaTopusi B 00J1aCTH SHEPTETUKHU C
WHTEJUICKTyalbHBIMA CUCTEMAMU YIIPABICHUS I MOHUTOPHUHTA
anekTpudeckux cereid. Mcnonbzyrores Texnonoruun MU, 61okyeitn
JUTSl y4€Ta SHEPIruM, OECIUIOTHBIE CUCTEMBI JJIsl AIMArHOCTUKH CETEH.
CoBpeMEHHBIE 3KpaHbl TOKA3bIBAIOT JIAHHBIE B PEAJTbHOM BPEMEHH,
JOTIOJIHEHHAs pealibHOCTh (AR) ucnonb3yercs J1j1si 00y4YeHusl.
JIaGopaTopusi BHICOKOTEXHOJIOTMYHA U KOJIOTUYHA
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Promt:

A futuristic laboratory in the field of energy with intelligent control
and monitoring systems for electrical networks. Al technologies,
blockchain for energy accounting, and unmanned systems for
network diagnostics are used. Modern screens show real-time data,
augmented reality (AR) is used for learning. The laboratory is high-
tech and environmentally friendly
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