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IIpobue

MH 00pOOKH BeJINKHX JAHHX
SKepa -

O64yncnoBanbHi 36epiraHHA Ta MeToaum, posnoginy,
MOTYKHOCTI, MNepegauya gaHux 3a6e3neyeHHs ynpasiHHSA,
macwraboBaHicTb. goctyny BanaHcyBaHHA

EHEpFOCI'IOH-(VIBaHHFI

MeToau ynpaBniHHA 3 ypaxyBaHHAM MeToau ynpaeaiHHA 3 ypaxyBaHHAM

pecypciB Ta 3aBgaHb AXepen nocra4yaHHA eHeprii
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Konnenmisi, MmeTa Ta 3aaa4i podoTH

VY xBamidikamifHiE poOOTI PO3MIATAETECS KOHNENIisi ApXiTeKTYpH XMapHHX
o0unc/Ienhb, SKa MOKe BIJIOBIIAaTH OaraTOpiBHEBHM BHMOTAM Y pPeXXHMI pealbHOTO dacy
NI TOKpamieHHss e(eKTHBHOCTI OOpOOKH BeNMHKHX JaHuX I PI3HOX CIeHapiiB
3aCTOCYBaHHS METO/IB YIIPABIIHHS 3 MOHITOPHHIOM €HEPIOCHCTEMH.

MeTor0 poGOTH € MiABHIIeHHA e(eKTHBHOCTI METOMiB YIPAaBIiHHA XMapHHMH CHCTeMaMH IUISXOM
po3polKH apxiTeKTypHOI Mozeni o6podKH BeMNKHX JaHHX 3 MOHITOPHHIOM €HeproCcloKIBaHHL.

s peanizanii MeTH poOHTH HeoOXiIHO BUPIIIHTH HACTYIIHI 3ajadi:

- IPOBECTH aHAaIi3 CyJacHOTO cTaHy Ta Ipo0jxeM MOHITOPHHIY €HEeprocHCTeM JKHBIICHHS
TeOpO3NOJiIeHNX XMAapHUX LIEHTPIiB 00poOKI JaHIX;

- PO3pOOHTH apXiTeKTYpHY MoJelIb OOpOOKH BEIHKHX AaHHX 3 MOHITOPHHIOM €HeproCIOKIIBaHHS,

- IPOBECTH aHAaJIi3 aJlanTarii iCHyFoUHX XMapHHX CHCTeM JUIA iHTerparii o HHX po3poOIeHNX pillleHs.

06'eKTOM J0CTiTReHD € IPoIlec YIPaBIiHHA pecypcaMH B XMapHHX CHCTEMAX.

HpenmeT JOCHAIKeHDb: METOIH 06p06KH BCIIHKHX TaHHX B pOBHO,[[iJ]BHIiX XMapHHX CHCTeMax

OO0poOKka BeJIMKUX JAHUX 3 MOHITOPHHIOM €HEPIrOCHCTEMHU

U ume 1
Active feedback of 1 data stream !
SEE ]

a3 (5

VM for next hour's P — Smart meters for 23

S ag oo

e N e |
prediction Object (BLOB) -

Historical data
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consumption

VM for pattern

Smart meters for \ ‘== Ips D
weather data o -

matching
VM for
commercial =g
consumption
Smart meters for
VM for Power .
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___________________ ; §
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1 preduction reducing ¥
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II’sTh KaTeropi BeJIMKNX JaHHX i3 IXHIMH XapaKTePUCTHKAMH

* Veracity

* Value
Based on data analysis and state projections, the power system is managed

Data value must be greater 1
than its  cost  or 5 Collecting Data

effectively. Measurement errors and issues with the data's reliability and

tidiness affect the outcomes of data analysis.

administration since

* Variety
valuable data may be H
agement and ST X cant o | b camnlec
derived from any data type cost, little data might Emails, video, audio, and digital photographs are ples of
and a large volume of data. G LT 2 vari ces ized. semi J. and d data that mav be combined in one.
Visualization Data Processing Data * Validity
» Visualization S 3 i
Means to explore and Derives from To make the best judgments, you need reliable data.
The appropriate analysis E 3 combining the two » Variability
and visualizations, makes ] ; clements of Big ) ) )
that ¢normous quantity of ¢ human brain Integrity Data ata: volume and Refers to the number of data discrepancies and the variable pace
data understandable and” does so. Relates to the d velogity. of massive data loading into the database.
simple to comprehend. correciness,

* Volatility
Structured data retention policies. which we use daily in
enterprises, can potentially delete old data.

assurance

not been altered, and

o Velocity

This characteristic
refers 10 how
quickly data will
be generated and
processed o
satisfy demand.

* Volume

The smart grid
uses smart meters
and sensor
technology
increasingly
often, but too
much data cannot
be stored or
interpreted by a
traditional database.

| P

MOHITOPUHT €IEMEHTIB €HEPTrOCUCTEMH

= @ Forecasts
- + Demand forecast.
Remote operation center

Weather satellite

ﬁ:/

Weather station




64

MGTO,ZII/I H0 CJ'Ii,I[)KeHHH CHCPIroCcucTeM

Large-scale Complex Large High precision
data structures dimensions brought
Detection methods
Traditional detection Data mining-based
methods detection methods
Based on human experience Based on massive power load
and load change rate. data as training samples
Powc‘r.c!ala Clustering Neural network
SeqLALOn algorithms algorithms
system & &

Merge and Real Time
Monitoring Result density
analysis. cluster analysis

Online evaluation of the operating status of the target equipment and

the prediction of the remaining life and provide a data basis and basis

for the status maintenance and effectively increase the power load the
y of data p i 'y and save i costs ,

3aranpHa OJIOK-cXeMa MpoOIIeM 1 pIIIeHb 3alPOIIOHOBAHOI CHCTSMHA

start
Challenging to meet
the current rapid increase in data capacky

| The existing power grid SCADAEMS “the single-node serial mining can no longer
*3‘1“' meets the demand”"
Challenge with }
integrating data from different Cloud computing technology brings hope to
specifications of monitoring difficulties in collecting, storing, and processing big
devices data for pawer equipment monitoring.
'
— - Based on cloud computing technologies for
The main solution currently adopted is Web smart grid status monitoring, the Hadoop
Service technology framework Is used only, that nceds to store the
data before centralized processing.
Challenging to Challenging to
meet me | gt i« mectreablime and
‘and massive data processing dela consistency; need further
req v rescarch,
' 1
Develop the ensemble empirical Devel Al dessciion
mode decomposition algorithm ST, Tdeatify requiremests
based on a combinatian of parallel ay of cloud computing
data minleg and closd m:p-lllg fevectic bl on st platform architecture
e density peak clustering,
L ] ]
]
Development of
clustering analysis algorithms
combined with cloud computing in
largoscale

Cloud effectively speed of power load.
abnormal detection and prediction, shorten the power load data processing time, meet the
f the la power system, and have a significant impact on the
effectiy 5 friendly
smart grid
'

End

Be
of a safe, stable, reliable,
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JlocaiaKeH1 TEXHOIOr11

IS,

Partition 1

Partition 2

Resilicut Disuibuted
Dataset (RDD)

Rack01

Apxirtextypa HDFS (Hadoop)

Nimbus |

. Architecture of Storm
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calculate calculate
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b, Example of Storm topology

RDD 3

Cloud
computing

Frequency

¥
Controller Controller sensor
g poe Actor Stream turbine

l government

L

Controller

Cloud
computing

Tie line controller

X DoS attacks

Sensor data from
cyber connected
neighbor subsystem

Power to
neighbor

subsystems

Actor

Power from physical
connected neighbor
subsystems

g Solar Battery energy i Thermal
Wiad Turbines generation storage system power station
P N P e
iy ) ( m™u )
Sensor ot -
Power Power Power t Power power
le—
Interface Interface Interface Interface
power bus

SIMI transmission bus

Power transmission bus

Power flow (physical connection)
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BaraTopiBHeBa MOJCIIb XMApHOI'O CCPCIOBHUIIA O6pO6KI/I BCJIIMKUX JaHUX

User interaction mode

o Wireless terminal Browser Dedicated client Other
Service
access layer O ) :
S Service provision mode of cloud computing
Software as a service Platform as u service Infrastructure as a service
Application layer services
Bitucss Intelligent analysis of Management control Business operation
R business decision il i P ing intelli; job

layer Oaerad d Power marketing
Power safety control PAATIOR ARG WARSEOERT and market
of clectric power enterprises. transaction

Platform service layer

Applicati A A

Cloud A

ATy development test upgrade online Other
platform
lay: o
238 SDK, APl and other | Web services, applicati A 2
development and services, database services and  and management and other
testing envir other i i eny

Infrastructure layer services

System Use S_\\lfﬂ! Image Recount

management management monitor management

Cloud Infrastructure management

<computin;
R Data Load Resources | | Resources Safety
Administrati Deploy monitor management

Virtualized computcrs, storage devices
It facilities and resources such as network equipment
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BHUCHOBKH

V xBamidikamiiaiii poOOTI 3ampONMOHOBAHO KOHIENNi0 apXiTeKTYpH XMapHHX
004HC/IeHb, IKa MOXKE BIJIIIOBI/IaTH 0araTOpIBHEBHM BHMOT'aM Y PEKHMI PeaIbHOTO Yacy JUIs
MOKpareHHss epeKTHBHOCTI 0OpOOKH BEeNHKNX JaHUX JUIS PI3HHX CIeHapiiB 3aCTOCYBAHHS
METOIB YIIPABIIHHS 3 MOHITOPHHIOM €HEPIOCHCTEMH.

IIponoHyeThCA ided MiOBHINEHHS e(eKTHBHOCTI MeTOMIB YIPABIiHHA XMapHHUMH cCHCTeMaMH NUIIXOM
PO3pOOKH apXiTeKTypHOI MoJieli 006poOKH BeIHKHX TaHHX 3 MOHITOPHHTOM eHeprocloKHIBaHHA.
BupimeHo HacTyIHI 3ajadi:
- IPOBEISHO aHAli3 CyJacHOIO CTaHy Ta IIpoOJIeM MOHITODHHTY €HeproCHCTeM JKHBISHHSA [eOpO3IOIiTeHnX
XMapHHX TeHTpiB 00poOKH JaHHX;
- po3pobieHo apXiTeKTypHY Mojenb 06po0KH BeMHKHX JaHHX 3 MOHITOPHHTOM €HEPTOCIIOKHBaHHS,
- MpoBeleHO aHaJi3 aJaNTalii iCHyIOUHX XMapHIX CHCTeM UL iHTerparii 1o HIX po3poQiIleHHX pilleHs.

TIyOmikaris:
Bonk M., Kunapesko JI.O. Ta inm. "Po3nojineHe KOMI'FOTEpHe MOJETIOBAHHA B CHCTEMax XMapHHX obuncieHs". BicHuk XepcoHCBKOro
HaIlIOHAIBHOTO TEXHIUHOTO yHiBepcHTeTy. Nel. 2024 . ¢. 211-217. daxoBe BHAAHHA
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