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[JIOBAJIbHbBIE TPEHObI B SHEPI'ETUKE
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Bbi3oB ans Poccun — HM3kasa adodpeKTUBHOCTb
Mcnosib30BaHUA MOLLIHOCTH
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[EeLIEBAs «3NEKTPOSHEPTUSY, [OPOrast «KMOLLHOCTbY

daKkTopbl JOPOroM «MOLLHOCTU»:

1)
2)

3)

B

HU3Kasi NIIOTHOCTbL Harpy3ku (Ha 1kBT noTpebneHmna mowHocTn B Poccun Tpebyetca B 1,5-3 pasa

bonblue ceTeBbIX akTMBOB, Yem B EC)

Hu3kas 3arpyska mowHocten (KUYM ctaHuyuim 50%, 3arpyska MOLHOCTEN MarnctTpanbHOn ceTu

26%, a MoLWIHOCTEN pacnpegenutensHoro komnnekca 32%)

BbICOKasi CTOMMOCTb kanutana (B 2-3 pasa Bbllle, Yem B EBpone)

BblCOKasi CTOMMOCTb cTpoutenbcTaa (Ha 20-40%% Bbille, YyeM B EBpone) SRTSoft



Pabouasa rpynna HT — ENERGYNET.

CTaBKa Ha HOBYIO 3HEPreTUKy

Llenb gopoxHoun kapTbl HaunoHanbHon TexHonornyeckon MHMUMATUBLI:

Hoctnub k 2035 r. o6bema BbIpyYKN POCCUNCKMX KOMMNAaHUM Ha rnobanbHoM pbiHKe (npnoputeT — BPUKC n passuBatowmecs
CTpaHbl) pasHoOMacLUTabHbIX KOMMEKCHbBIX CUCTEM U CEPBUCOB MHTENNEKTYanbHOW aHepreTukn He meHee 40 mnpa. Aonsn. B rog
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ObLweMNPOBOU PLIHOK CUCTEM YyrpaBrieHUS
pacnpegeneHHbIMU 3Hepropecypcamu

HanpaeneHne/pbIHOK Cenvac

NcTOYHUK

Smart City 312=OB32'\81:|'%E:USD
731,4 mnH.USD
VPP B 2015r.

Smart Grid 19,7; gﬂgfgtr-'USD
Solar Energy 4’023“%?%#8'3
432 mnH.USD

Hybrid Power B 2016r.

4,29 mnpa.USD

Smart Grid Security B 20161

1,3 mnpa.USD

Smart Grid as a Service B 2016r.

Bcero nporHos k 2020-2021r:
CTOMMOCTb CUCTEM YNpaBneHUS:

- [MporHo3 4onn poccuUmMcKMx Npon3BoauUTeNen:

[MporHos
757,74 mnpa.USD
kK 2020r.
68,6 mnpg.USD
k 2020r.
65,42 mnpa.USD
K 2021r.
7,23 mnpa.USD
k 2021r.
689,34 mnH.USD
kK 2021r.

7,0 mnpa.USD
k 2021r.

6,0 mnpa.USD
kK 2025r.

906,67 mnpa.USD
90,6 mnpa.USD
4,53 mnpa.USD

«Smart Cities Market by Solution and Services for Focus Areas (Transportation - Rail & Road, Utilities -
Energy, Water, & Gas, Buildings - Commercial & Residential, and Smart Citizen Services - Education,
Healthcare, & Security) - Global Forecast to 2020» (MarketsAndMarkets)

«Virtual Power Plant Enabling Technologies»
(Navigant Research)

«Smart Grid Market by Solution (Advanced Metering Infrastructure, Smart Grid Distribution, Smart Grid
Communication, Grid Asset Management, Geographic Information System and Billing & Customer Information
System), by Service - Global Forecast to 2021» (MarketsAndMarkets)

"Concentrating Solar Power Market by Technology (Parabolic Trough, Power Tower, Linear Fresnel &
Dish/Engine system), Components (Solar field, Power Block, and Thermal Storage), End-User (Utilities, EOR
& Others ), and Region - Global Forecast to 2021« (MarketsAndMarkets)

«Hybrid Power Solutions Market - Global Forecast to 2021» (MarketsAndMarkets)

«Smart Grid Security Market by Solution, Service, Deployment Mode (Cloud, On-premises), Subsystem
(SCADAV/ICS, AMI, Demand Response, and Home Energy Management), Security Type (Endpoint, Network,
Application, Database), and Region - Global Forecast to 2021» (MarketsAndMarkets)

«Smart Grid as a Service» report (Navigant Research)

CToMmoCTb cUCTEeM ynpasneHusi NpuBefeHa Ha OCHOBaHWUM 3KCMEPTHOW OLeHKN WX Aonu, cocTasnstowen 10%
OT CyMMapHOW CTOMMOCTHW pPeLLEeHni No HanpasneHuio. NMporHo3 Aonu poCcCMNCKMX MPON3BOAMTENEN

npuBeagEH, Ncxoas 13 oueHkn 5% oT obLemMmnpoBoro o6bLEma
NRTS A
-y N eI -



KoHuenumna [Mnatdopmsbl

P nporps nnaTtgopMa ANA aBTOMaTUUECKOrD YNPaBNeHNA MHTeNneKTy pacnp 3HeprocucTeMamMu
. B Onupaemcs Ha KnioYeBble TEXHONOMUN:
@ﬁunk \\\. #Lmk 'Q- = use Lins Ht:_. Use Link H::.’é e @ @ P p . . .
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i _ -—-}' r = g Smart-house, Virtual power plants - npon3soaHble
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Enterprise Architecture Mode!
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Wind turbine:DER Hydro generator:DER Fhoto voltaicDER ~ Geothermal:DER Energy storage:DER gl Aulh_cf- RTSoft, lpw Date: 31.01.2017
IoT Gateway Version: 1.2
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YpoBHU YIInatdopmbl U CUHEPTUA KOMIMOHEHTOB

*YSensor — nony4yeHme nHdopmaunu;

*YEmbedded — nokanbHbI KOHTpONNEpP
(C byHKUMSIMM yNpaBneHns);

*VYEdge — wnto3 (gateway) ¢ nokanbHbIMM
pyHKUMAMM ONTUMU3ALNN;

*VStandalone — komnnekcHoe pelieHne ypoBHS
obbekta (AMIGO);

*VCloud — AMIGO, pa3BepHyToe B 00nayHbIX
cepBucax;

*YServices — rnobanbHoe cepBMcHOEe 00NakKo;
BpemMeHHas wkKana aHeprocuctemMbl

one a.c. cycle AGC signal

dynamic
synchro-phasors

Collaborate -

Optimize -

Automate
vStandalone
vCloud

YEmbedded

Monitor -vSensor

hour-ahead scheduling and
resolution of most renewables

integration studies

wind and solar

system SO )
. protective relay response output variation service T&D planning
high-frequency operation (stability) restoration carbon emission
switching devices, . day-ahead goals
inverters demand scheduling
' ‘l | response
7 L T T - L] L] . T T T Ll | T | \\\\
10 10-3 10° 103 108 10° seconds O

millisecond second

minute hour day

year decade



[TpumeHumocTb YIlnatgopmbl B npoektax EnergyNet

[TnnoTHble npoekTbl PO VIlnatdopma [MpunoxeHuns
|":_'""“""""""1:"_", """""""""" S 1
I || KommyHukaumm HapgexHocTb . Cuctemuble ycnyru (U, F) I
Mwukporpua aBTOHOMHOrO (M30IMPOBAHHOIO) NOCeneHus i : : I
: I MoOHUTOPUHT 3almueHHocTb ||, - OKOHOMMS TOMnAMBa U pecypca 1
. _: ___________________ o BT s s S— —— -
_________________________________________________________________________________________________________________________________ g T T o T T TR T T T
1 N | e N
: KommyHuKkaumm HapgexHocTb 1 CoBur Harpysku L3ri
Mukporpua nHgyctpuansHoro napka '
I NHTerpauyus 3alnLLEHHOCTb : CrnaxuBaHue NMKoB
--------------------------------------------------------------------------------------
|
MUKpOrpua, ropofckoro paioHa, CUHXPOHHO paboTaroLLero : KommyHuKkaumm HapgexHocTb I BbigeneHne CuHXxpoHun3auus
- o |
(co cnaboW cBsi3blo) C BHELLHEN CETbIO 1| W ndh. mogernsb 3almLLeHHOCTb ||| FLISR MepeToku
______________________________________________________________________________________ :___________________________________________/_!_____\__________________________________________/
N | e ~\
|
ArpermpOBaHme pacnpeneneHHbIX pe3epBHbIX BTl . KOMMyHI/IKaLIMI/I HapexHocTb : CuctemMHble ycnyru (U, F)
BC coToBoWi CBA3KM ANA Lenei perynnpoBaHns Harpysku : MOHUTOPUHT 3almLeHHoCTb : LleHo3aBncrmoe noTpebneHne
______________________________________________________________________________________ :___________________________________________\_' __f__________________________________________\-
- |
OHeprocHabxeHune npomnnowankM Ha 6ase AMHaMMUYECKON ! KommyHukaLmm HapexHocte ||, CucremHble ycnyru (U, F)
- |
MHPOPMaLMOHHON MOAEnN SHEProcUCTEMbI Il WHb. mogensb 3awmueHHocTb ||| JKoHOMKA TONNMBa U pecypca
______________________________________________________________________________________ —_— | VY
N e ~\
ArpermpOBaHme pacnpegeneHHbIX 3Hepropecypcos : KOMMyHI/IKaLIMI/I HapgexHocTb : I'Ipo,u,a>|<a ANEKTPO3HEPIrnn
(«BMpPTYyarnbHble 3MEeKTPOCTaHLNN») : WHTerpaums 3awmueHHoctb || ! YnpasneHune Harpyskou
: 1

HRTSoft



ApXUTEKTYPA N UHTErpaLMOHHbIE BO3MOXXHOCTN

Sensors

Embeded

V/ Services

\VDataPortal

CO, ATC, CK,
PCK, MCK

Redundancy, Clustering

Distributed architecture (Server-Server, Server-Cloud)

]
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: v I I I 1 1

ral 1 I ] ] |
] Q::;; 1 ] ] ] |
] o ] ] ] ] ]
I - I I v 1 I
3 I I 1 I
] | I } |
] I I ] |
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I \
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| A \
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] ]
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I / -
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| _ _ - _E-
| | ] et SDK
! ) 1 Digital Twins HM|
| SR - .
A N :
: i essage | | DataFlow CIM
]

! :L Queue 1| ,HIS, ... [| Model
vl T - Configuration Security
| Repository
:
]
I
I
]
I
I
]
]
]
]
I

[Ans paspaboTymkoB NPUNOXEHUN

Redundancy & Clustering SDK

nnargopmsbil:
® Supervisor Control SDK
® Repository SDK
e Configuration SDK
e HMI SDK
® Security SDK
(
([ J

Distributed Arch. SDK

[ns uHTerpaumm co CMeXHbIMU

cucTemamum:
e Communication API
® Messages API
® Repository API

HRTSoft



bnarogapto 3a BHMMaHue!

Masen JiutBuHOB

AO «PTCodt>»

Ten: +7 (495) 967-15-05
®dakc: +7 (495) 742-68-29
E-mail: litvinov_pv@rtsoft.ru

LleHTpanbHbIN oduc:
MockBa, HUKUTUHCKas, 3

NHxeHepHbI aoM: MockBa,
BepxHsia MNepeomalickasi, 51
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