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OTKPbITbIE JAHHBIE - YTO 9TO?"2

ObuwecTBEHHO 3HauuMmasi UWHgopmMauma W OOKYMEHTbI

noanexar pasMelleHmnto B nHTepHete. [ns co3gaHma Ha umx
L

OCHOBE NONE3HbIX ans rpaxkgaH n Ou3Heca aa: OTKPBITHIE AAHHb|E

NHOPMaLIMOHHBIX CEPBUCOB, UX criedyet nybnukoBaTb B i

MallMHOYMTaemMom cpopmare.

POCCUMA

data.gov.ru

PasmelleHHble B Takom doopmare MaTepuansl
CUNTalOTCA  OTKPbITbIMM  AaHHbIMWU. Takne [OaHHble
npurogHbl  Anst cBoOOOHOrMo MCMNOSb30BaHUSA B JOObIX
COOTBETCTBYIOLLUMX 3aKOHY Uensx nbbiMu nuvuamm, 4TO
CrnocobCTBYET pacLUMPEHUI0 cnpoca Ha 3Ty MHdopMaumio C

OCHOBHbI€e NMPUHUUNDbI OTKPbITbIX OadHHbIX:

Lernbio  OJOCTWMXKEHUSA coumaribHoro U 3KOHOMWUYECKOro U nepsn4HOCTL
apdekTa oT e€ NPUMeHeHus. U nonHoTa

L akTyanbHOCTb
[MopTan OTKpbITbIX AaHHbIX data.gov.ru 3anyweH B 2014 O NPUIOAHOCT K MALLMHHOM 0BpaBoTKe
rogy, HO 3aKpbIT B HacTosLlee Bpemss.

U oTcytcTBME ANCKpUMUHALMKX MO OOCTYNy
[NpyvynHa — dopmanbHbIM NOAXOA K MyOnukauuMn OaHHbIX, [ oTCyTCTBME MponpueTapHbIX opMaToB
pasmMeLlleHne JaHHbIX, NMEOLLNX OTPaHMYEHHYI0 [ nuUeH3MOHHAas YMCToTa
NOSIe3HOCTb.

“OTkpbITble AaHHble. Onpenenenue.” http://government.ru/open_data/ (accessed Jul. 23, 2023).
’MocTtaHoBneHune lMpaButenbctea PO ot 10 mions 2013 r. Ne 583 «O6 obecneyeHun goctyna kK obLefoCTynHOW MHopMaUmMmn o AeATENbHOCTU FrOCYyAapCTBEHHbIX OpPraHoB U

OpraHoB MeCTHOro camoynpaBreHns Ha ux odumumanbHbIX canTax B UHOPMaLMOHHO-TENEKOMMYHMKaLMOHHON ceTh "VIHTepHeT" B dopMe OTKPbITbIX AaHHBIX» AW
3“OTKpbITble AaHHble 3akpbiun,” KommepcaHmb, Mar. 24, 2023. https://www.kommersant.ru/doc/5889649 (accessed Sep. 03, 2023). O



https://www.kommersant.ru/doc/5889649

BbICOKasi MOMe3HOCTb OTKPbITbIX [JaHHbIX O1iS
PacKpbITUA MOTeHLUMana 9neKTPO3HEePreTukn B
YCINOBUSAX 3HEPreTU4eCcKoro nepexona

HeoOxoouMoCTb  paboTbl  Hag  NpaBOBbIMU
Bonpocamu (law policy) ncnonb3oBaHUA OTKPbITbIX
OAHHbIX B 9NEKTpoaHepreTukel

HeoOXoOMMOCTbL  co3daHuss  rpada  3HaHuK
(oHTOrpadha) AOna onuMcaHMa CeMaHTUYECKUX
OTHOLUEHMI MeXOY OTKPbITbIMU AAHHLIMW?

aKkocuctema obmeHa OTKPbITbIMXA OaHHbIMA B
QHEpPreTuke ABndeTca Kiito4oM K pa3BUTUKO HOBbIX

CEPBUCOB U TEXHOMOrnins

" He onpeaeneHsbl npaBoOBble
NCMNOSb3yeMbIX JaHHbIX B 3NIEKTPO3HEPreTmnKe

1Deloitte, “Open Energy Data. Deloitte Australia. Energy, Resources & Industrials,” deloitte.com.
https://www?2.deloitte.com/au/en/pages/energy-and-resources/articles/open-energy-data.html (accessed
Aug. 13, 2022).

2J. Lee and J. Park, “An Approach to Constructing a Knowledge Graph Based on Korean Open-
Government Data,” Applied Sciences, vol. 9, no. 19, Art. no. 19, Jan. 2019, doi: 10.3390/app9194095

3M. Manfren, B. Nastasi, D. Groppi, and D. Astiaso Garcia, “Open data and energy analytics - An analysis
of essential information for energy system planning, design and operation,” Energy, vol. 213, p. 118803,
Dec. 2020, doi: 10.1016/j.energy.2020.118803

acCleKTbl

3APYBEXHAA NMPAKTUKA U BAPBEPBHI

BO3pOCLUME TEMMNbl PasBUTUS  UHCTPYMEHTOB
MOAENNPOBAaHUSA 3NEKTPOIHEPTrETUYECKMUX CUCTEM,
HaXoOsALUXCHA B OTKPbITOM OOCTyne*

NMEoLLNECH OaHHble MMEKT HU3Koe KayecTBa U
HeaocTaTouHbl Anst obecneyeHust YCTOM4YMBOrO
pas3BUTUNA®

OTKPbITble AaHHble HeobXoaMMbl AN NOBbILLUEHUS
KayecTBa Hay4YHbIX nccrneaoBaHUn B
ONEeKTPO3HepreTuke

BCe BonblUMKA MHTEpPEC nonyvaeTt 6usHec B YacTtu
cbopa OaHHbIX C MHOXecTBa WCTOYHUKOB, C WX

nocrnegyruwnm npenocrtaB/ieHneEM
3anHTepeCcOBaHHbIM JTMLAM

4M. Groissbock, “Are open source energy system optimization tools mature enough for serious use?,”
Renewable and Sustainable Energy Reviews, vol. 102, pp. 234-248, 2019, doi: 10.1016/j.rser.2018.11.020
5X. Zhang, D. Patino-Echeverri, M. Li, and L. Wu, “A review of publicly available data sources for models to
study renewables integration in China’s power system,” Renewable and Sustainable Energy Reviews, vol.
159, p. 112215, May 2022, doi: 10.1016/j.rser.2022.112215
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3APYBEXHbIE MPOEKTH|
(V) OpenNEM

Build the Create the
Platform Community

Free the Data ——————»

n. National

Coverage

Icebreaker

One
Open Energy Family
Z UK ==
=3
ODRE [..2=>
4 Networks
OPENDATA RESEAUX-ENERGIES Dehvering your eleclricity

OpenEl

OpenNEM obecneumBaeT OOCTYNHOCTb AaHHbIX O paboTe aBCTParMMCKOro pbiHKA
anekTpuyeckon sHeprun un mowHoctn (https://qgithub.com/opennem/opennem) -
ABcTpanus

HauuvoHanbHass  MHpaCTpyKTypa  WUCKYCCTBEHHOro  WHTesNsiekTa  Ans
anektpuyecknx ceten (NI4Al) — CMHXPOHU3MPOBAHHLIE BEKTOPHbIE U3MEPEHUS, B
T.4. B pexume oHnarH (CLUA)

Nnatdopma OPSD (Open Power System Data) obecneumsaer cbop,
Bepudmkaumo, arperaunio, npegodbpaboTky n nybnukaumio OTKPbITbIX AaHHbIX An4
MOZENMpPoOBaHNA eBpONeNnCcKkMx aHeprocuctem (FfepmaHns)

MNMnartdopma Enermaps HanpasneHa Ha pasButue Konnabopauum mMexay y4eHbIMU
pasHbIX CTPaH, COAEPXUT paa AataceToB Anis uccnegosaHun (EBpocotos)

Open Energy Platform obecneunBaeT npo3padHOCTb JaHHbIX ANS UccregoBaHun B
obrnactn aHepretukn. [Ona opraHusauum AaHHbIX UCNoNb3yeT oHTonornto Open
Energy Ontology (OEO).

Mnatdopma ODRE cosgaHa B komnabopaumm ¢ RTE, GRTgazd, TEREGA.
Mnatdopma npegoctaBnser psag AaHHbiXx no B, notpebneHunto anekTpuveckomn
SHeprum

NMnatdopma UK Power Networks npegnocraBnsier gaHHble On4a no anekTpuyeckon
ceTtu no obbekTam BenukobputaHun.

MNMnardopma OpenEl cogepxunt mHdopmaumio no reHepaumm B3I, HopmaTuBHOM

LOOKYMEHTaLmMu.
SHRTSoft
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WCTOYHUKWN JAHHbBIX B SNNEKTPO3HEPITETUKE P®

MWHUCTEPCTBO 3HEPTETUKHU
POCCUMCKOWN ®EAEPALIUU

//////,,W CUCTEMHbI ONEPATOP
AZIN  EBVHON SHEPFETUYECKO! CUCTEMbI
- //f‘/\/ RUSSIAN POWER SYSTEM OPERATOR

apgMMHUCTparop
l()[)lUll()I}l CUCTemMbl

/&E‘IE.H

KY3BACC3HEPIOCEbIT

pacnucaumne
norogbl

<%
&) POCCETH

1) Caut MuHucTtepcTBO 3HepreTukn PP

2) AO «CO EJCnx»:
« Cant 6banaHcupyowero pbiHka
» CaNnT KOHKYPEHTHOro otbopa MOLHOCTH
« Cant nporpamMmmbl yrnpaBneHns Cnpocom

« Cant CucrtemHoro oneparopa (MHOMKaTopbl paboTbl
9HEeprocmcTembl)

* CIM-noptan
3) Caut AO «ATC»

4) CauTbl ceTeBbIX KOMMNaHUM (daHHbIe NO TpeboBaHUAM
CTaHZapTa O pacKpbITUN MHPOopMaLNK CyObekTamMm ONTOBOO U
PO3HMYHOIO PbIHKOB, KapTa 3arpy3ku L)

5) CaunTbl 3HeprocoOLITOBLIX KOMMAaHUN
6) lMpoBanaepbl MeTeoaaHHbIX

7) Mpouymne npoBangepbl AaHHbIX (Time2save, frexosm — kapTta

N3N n nogctaHumnn) E\\JRTS 'Ft
= @)



OONLLWMHCTBO CcanToB He uMetloT yaobHoro API-uHtepdenca ons
3anpoca gaHHbIX

BOMNPOCbI  UCMNONb30BaHMA  OaHHbIX C CaWTOB 4YeTKO He
pernameHTupoBaHbl (He SCHO OOMYCKaeTCcA N NapCUHI CanToB,
ncnonb3osaHne API)

OTCYTCTBYIOT €OuHble TpeboBaHUS K pasMELLEeHMIO AaHHbIX Mo
TapudamMm Ha canTax CcObITOBbIX KoMmnaHunm (Ha cautax POK
ncnonbayetca pdf-doopmar)

MHOIMe AaHHble MOryT ObITb M3BIIEYEHbLI TOSIbKO NYTEM MapcuHra
cauTa

OTCYTCTBYET psid NOMe3HbIX JaHHbIX B OTKPbITOM OOCTYyne (4aHHble
O COCTOSIHUM curoBoro obopyaooBaHWUs, aBapUMHOCTU, TOMOSOMMn
AneKTpu4eckomn cetn, reHepaunm BN3I, notpebneHun n gp.)

OCOBEHHOCTW OTKPbITbIX JAHHbIX B QHEPTETUKE P®

s 2

Web Scraping

SHRTSoft



CLIEHAPWU PEANU3ALIMY HUOKP
)

-
Tekywmn |j‘> \;.E ’
cueHapumn = = I:>
Npes N\ K
TexHu4eckoe OHKYypC [NonyyeHune HekauyecTBEHHbIN
3agaHve A8HHbIX pesyneraTt

lNMepcnekTUBHbLIN

LIIII"_:W -
L

cueHapum
TexHu4yeckue ObpaboTka  TexHuueckoe K MonoxKuUTENbHbII
TpeboBaHu4 aHHbIX OHKYPC HWOKP
P : H ) 3agaHve pesynsraT
3anpoc faHHbIX npegBapuTerbHoe

nccrnegoBaHme

OTnnymne OByx CcUeHapUeEB onpeaensieTcs BIMAHNEM pearibHbIX AaHHbIX Ha pesynbTart, a Takke OTNINYMEM
KOMMETEHLWUIN B MPaAKTUYECKOM rone Mmexay npakrtukamu n ucnonHutensamm HAOKP

SHRTSoft



OBLIUE TPEBOBAHUA K NMNAT®OPME OTKPbITbIX JAHHbIX

O lMNMpenoctaBneHne APl n Hanuume  noapobHoun
OOKYyMeHTaunu

0 Hanunuune SDK gnsa paspaboTku npunoxXeHnm

4 Hannune HapgexHonm noacuctemMbl UMHAOPMaLMOHHOMN
©e3onacHoOCTH

L BO3MOXHOCTb WHTErpaumm C BHELUHMMW WCTOYHUKaMWU
OaHHbIX N cepBucamm Yyepes API

U OnucaHne nHdopmaumMoHHON Mo4enn B COOTBETCTBUN C
CIM-cTtaHpgapTamu

SHRTSoft



NPEMJIATAEMAA APXUTEKTYPA NNAT®OPMbI OTKPbITbIX JAHHbIX

El
@ @®@ @ @ @ @

Arperatopsl VIHXUHWPUHroBble locynapcTtso YHuBEpCUTETHI Paspabotunku MO  MoarotosuTenu
KOMMNaHuu ’J l AaHHbIX
GUl Basbl UUTUpoBaHuii MpunoxeHns
P = 7 7
OKOCUCTEMHbIE CEPBUCHI
x A A AA
= AHanuTuyeckne y
E KnbepbesonacHocTb API [ocka 3agaHumn
4 KOMMOHEHTbI
E X
o T c Y,
TatucTuka npaeneHve
gz Data lakehouse P a g XakaToHbl
ag MCMoNb30BaHWsA AaHHbIX MeTagaHHbIMK
o
&
=
[ =
[ [Mpuvem gaHHbIX B [MakeTHbIN Npuem YnpaeneHue
cC . O6yuyatoLme Kypchbl
pexume real-time [aHHbIX Ka4yeCTBOM AaHHbIX
x
z
z Opyrue [aHHble cyObeKTOB 3HEpPreTukn
g UCTOYHUKN " - B _— [aHHble
eHepauus occeTn
= pall MwuHucTepcTBa
MocTaBLmKK ; SHEepPreTukn
CobITOBbLIE MpownasognTenu
aHHBbIX o MeTteonaHHble
a £ 1t [Mpocblomepsl KOATGHIN COEQ3C oBopyroearun
=

NMnardopma no3Bonur:.

CTPYKTYpMpOBaTb  [OaHHble  COrMacHo

cepuun cTaHOgapToB ooLwien
NH(POPMaLMOHHON MOoaeNnn

obecneyntb co3gaHWE MONUIroHOB AN
NPOBEPKN arropMTMOB NPOrHO3MpPoOBaHUA
N ynpasrieHns

YCKOpUTL BHeapeHune ML-nHHoBaunu
obecneunTb OOIMKHbIN YPOBEHb
NOArOTOBKN KaapoB

opraHn3oBaTb

«docky 3agaHun» AOns

npumBrie4eHNA 3anHTEepPeCOBAHHbLIX JTNL,

SHRTSoft



CTEUKXONAEPbLI U UX BbIrOAbl OT CO3OAHUA

MIATPOPMbI OTKPbITbIX AAHHbIX

Ctenkxongepbl OTKPbITbIX
AaHHbIX

= [lpoBangepsl
OaHHbIX(3HepreTnyeckme
koMnaHum, MnHaHepro)

= ArperaTtopsbl (cbop U
opraHm3sauma gaHHbIX)

= Paspabotumku MO

= OkcnepTbl No obpaboTke
OAHHbIX

"  /IHXXWHUPUHIOBLIE KOMMAaHUK

= Hay4Hble opraHusauum

*I ﬁ'fg_.
b 1

NMpuBneyeHune
@ KSINEHTOB

Peknama

KoHcanTuHr McTouyHUKM BbIroabl
o
/:/:/::)
Mnarta 3a Mopenb noanncku
aHanNUTUKy

Pa3BuTtue Data Science
(AnA yHUBepCUTETOB U
HUWN)

2

ML-nHHOBauUuun
(Tonbko ans
npoBanaepoB AaHHbIX)

+

SHRTSoft



[NPOBJIEMbI OTKPbITbIX AAHHbIX U UX BO3MOXHbIE PELLEHUA

OAHHBIE B 93

J JaHHbIE MO 9HEProcUCTeEME

d npodunn Harpysku u
reHepauuu

1 gaHHble N0 MOHUTOPUHTY
2CO

 namepeHnsa Tokos U
HanpsixeHun, CBU,

dwunTa.

NMPOBJIEMbI

q

[lpnBaTHOCTL
OAaHHbIX

=

Hunskoe kayecTtBO
OAaHHbIX

BO3MOXHbIE PELLEHUA

3akpenneHme OU3HeC-
w|w cueHapues
NCNOMNb30BaHUSA

OTKPbITbIX A8HHbIX B
HTO

( ) Co3gaHune

T|t_ rocyAapcTBeH HOW

nnatdopMbl  OTKPbITbIX
OAaHHbIX
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TUNOBbIE  CLEHAPUKA  UCNONb3OBAHUA
OTKPbITbIX OJAHHbIX

d
a

nobaBrieHme NCToYHuKa OTKPbITbIX AaHHbIX

nobaBneHne MNpuUNoOXeHUa-NoTpeduTena OTKPbITbIX AaHHbIX, COCTOSALWEro B
NOOKIMOYEHUM NPUNOXeHNA K base gaHHbIX Yepes API nnatdopmsil.

dopmMmmnpoBaHMe 3agdaHuUsA Ha uccnegoBaHWe OdaHHbIX (B dpOpMe 3aKasa Kak
Anpekc. Tonoka)

dopmMmmpoBaHMe 3anpoca Ha nosiydeHne HeobXoOMMbIX [OaHHbIX 4SS
nccnegoBaHumn

OopraHn3auns KypcoB nepenogrotoBk 1 noBbllLUEHNA KBaJ'II/ICbVIKaLI,I/IVI

obpaboTka AaHHbIX O pabote obopyooBaHUs npousBoAMTENST  ONS
peanusaunn koHuenuuun digital thread (undpoBas HUTD)

noaaepxka obpasoBaTenbHbIX MEPONPUATUIA, XakaTOHOB 1 Ap.

NNATOOPMbI

SHRTSoft



PekoMeHpaauuun no co3gaHuio nnatgopmbl

OTKPbITbIX OadHHbIX

0 MNMpopaboTaTb BOMpoOChbI NpeaocTaBneHns OTKPbITbIX AAaHHbIX N pa3paboTtarb
HOPMAaTMBHbIE JOKYMEHTbI OTPACcNeBOro YpoBHS, pPernamMeHTUpyroLmne HakoneHne
N NCNONb30BaHME OTKPbITbIX JaHHLIX B 9NIEKTPO3HEPreTUKE

O CdopmupoBatb o0OWMe TexHUYeCKUe TpeboBaHMA ONs  yYHUDMKaUUK
B3aMMOOENCTBUA NCTOYHMKOB AAaHHbIX C BHELULHUMW MPUIOXEHNSIMU

0 Ob6ecneuntb panbHeuwee passutne CIM-ctaHgapToB B HanpaBneHun
ONMMCaHUs OHTOSTIOMMU OTKPbITLIX AAaHHbLIX MO HE3aTPOHYTbIM paHee obnacTtam
3HAHNN ONEKTPOIHEPIETUKN (IHEPreTUYECKNE PbIHKA, METEOAAHHbIE, MOHUTOPUHT
NepBUYHOrO N BTOPUYHOro obopyaosaHna n ap.).

O OpraHusoBaTb A0pPabOTKY CYLLECTBYHLIMX MACCUBOB OTKPbITbIX AAHHbIX U
NpeaocTaBreHne HegoCTalLNX MaCcCUBOB.

Peanusaums nnatgopmbl, BKIOYas BbINOMHEHME BbllLEYKa3aHHbIX MEepOonpUATUN,
MO3BOMUT YCKOPUTb TEMMbl pPa3BUTUSE METOOOB WCKYCCTBEHHOMO WHTENneKTa B
aNeKTpoaHepreTnke, obecnedntb addPeKTUBHYO nHTerpaumio RES, cospgatb Lenoyky
NS peLleHns HOBbIX 3a4a4 B aNeKTPO3HeEPreTuke.

SHRTSoft



bnarogapt 3a BHMMaHue

RTSoft Smart Grid
Tel.: +7 (495) 967-15-05
Fax: +7 (495) 742-68-29
E-mail: rtsoft@rtsoft.ru
105037, Moscow, Russia, Pervomayskaya str., 51
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