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AKTyaJ/IbHICTb BIIPOBa/>K€eHHA CTaHAAPTiB B cpepi MiKpoMepex

I

CboronHi B YKpaiHi aKTHBHO peasli30BYIOTbCS MPOLIECU BIPOBA/PKEHHS B Cchepy eeKTPOEHEePTeTUKU HOBUX TEXHOJIOTIH, 1110
ICTOTHO BIIJIMBA€, B IEpLIy 4Yepry, Ha PO3MNOAIJIbHI eJIeKTPUYHI Mepexi, NepeBoAAYM IX HA HOBUW SAKICHUM pIBEHb PO3BUTKY I
$yHKIIIOHyBaHHS.

CTpyKTypa NOTY>KHOCTeH reHepauil eJleKTpoeHepril 3a3Ha€ iCTOTHUX 3MiH, 1[0 NOB'AI3aHe 3 pyWHYBAaHHSAM eJIeKTPOeHepPreTU4YHOI
IHQpaCTPYKTYypH BHACJILOK OOWOBHUX [liM, @ TAKOX 3aBAAKHA 3HAYHOMY 30i/JbIIEHHI0 YaCTKWA BiJHOBJIIOBAHUX JiXepes eHeprii B Il
3arajibHOMy 0OaJiaHCi, 110 OOYMOBJIIOE HEOOXiAIHCTb BiAINOBiZHOI MepebyJOBU MepeKeBoi iHPPaACTPYKTypU Ha OCHOBI Cy4aCHHUX
TEXHOJIOTI «pPO3YMHUX Mepexk» Ta 3abe3ledyeHHs TapaHTOBAHOrO eJIEKTPOIOCTa4aHHsS 06'€KTIiB KPUTUYHOI iHPpPaACTPYKTypH.

BupilieHHs 1MX 3aBAaHb NOJISATAE Y 3aCTOCYBaHHI KOMOiHOBaHOro mifixoay, KW mepejbadyae y pa3i HEOOXiAHOCTI BUIAIISATHU
YacTUHY Mepexi B i30/ibOBaHUN (OCTPiBHUIM) pEXUM HABKOJIO PO3MOJAiJeHOI reHepallii, 3 aBTOMAaTUYHUM NiATPUMAHHSAM OCHOBHUX
napameTpiB Mepexi. ToMy Ba)KJIMBHM acCleKTOM PO3BUTKY «pPO3yMHUX Mepex» € (GOpMyBaHHS BiANOBIAHUX YMOB, CTUMYVJIIB,
MOTHBALi{, MONMUTY Ta NOTPebd MOOYAO0BU Ta eKCIJlyaTauil MiKpoMepex, 10 € OCHOBOK JJis BIPOBA/PKEHHS MIJIOTHHUX NPOEKTIB i3
3aCTOCYBaHHSAM MiKpOMepex [Jis pi3HUX TUIIIB KOPUCTYBayiB, 3a/ly4yeHHs OpraHiB MiCLleBOT0 CaMOBpPSIYBaHHS Ta ONlepaTOpiB CUCTEM
pO3MOJALY.

3a nogaHHAM MiHeHepro y »k0BTHi 2022 poky YpsaaoM cxBajieHO KoHIenito BOpoBapKeHHSI «pO3YMHUX Mepex» B YKpaiHi 1o 2035
POKY Ta 3aTBepPAKEHO JAeTali30BaHUM IJIaH 3ax0AiB 3 11 peasizanil. OfHUM i3 KOMIIOHEHTIB PO3BUTKY «PO3YMHHUX Mepex», pa3oM i3
IHIIMMU BaXKJIMBUMU 3aX0/laMH, BU3HaYeHUX y KoHuernIiii € Mikpomepexi.

Ykas [Ipe3usenta Ykpainu Ne737 /2023 Ilpo pimenHsa Pagu HanlioHa/ibHOI 6e3neku i 0600poHU YKpainu Bif, 7 avcronazaa 2023 poky
«Iloo0 oAaTKOBUX 3aX0/1iB i3 NOCHJIEHHS CTIMKOCTI QYHKI[iOHYBaHHS €eHepPreTUYHOI CUCTEMH Ta NiITOTOBKM HalliOHAJbHOI EKOHOMIKHU
Jlo po60TH B OCiHHbO-3UMOBUU mnepion 2023/24 poky» mnepejbadyae TepMiHOBUM aHaJi3 YHMHHHUX 3aKOHO/[aBYMX AKTIiB 3 METOM0
BHECEHHSI 3aKOHO,aBYMX 3MiH, HEOOXiJHUX /i1 CTBOPEHHS Ta QYHKIiIOHYBaHHS B rpOMa/iaX MiKpOMepex.

Bce 11e po6UTh A0CaiPKEHHS i po3p0o6KH, CIPSIMOBAHI Ha aJanTallil0 iCHYI0YOro CBITOBOIO A0CBiJly BOIPOBA/)KEHHSI MiKpoMepex
BIAOBiJHO 4,0 MIXKHApPOJHUX HOPMATHUBHUX AOKYMEHTIB i 3aX0JH, CIPAMOBaHI Ha MOJIIMNIIEHHA XapaKTepUCTUK MiKpoMepexK, 0 YMOB
YKpaiHu, Ha/I3BUYalHO aKTyaJIbHUMU.
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B «KoHuenuii BopoBapkeHHSI "pO3YMHHUX Mepex B YKpaiHi go 2035 poky» BiI3HaueHO, W0 JJs YCHILIHOTO BIPOBA»KEeHHS
“po3yMHUX Mepexx” He0OXiJHO BUKOPUCTOBYBATH YCIIIIHUKA CBITOBUM | €EBpONENCbKUIM AOCBi/ BIPOBA/)KEHHS “PO3YMHHUX Mepex’, a
TAKOX po3pobJsieHi Ta anpob6oBaHi CTaHJAAPTU i peKoMeHjalii, 30kpeMa MixkHapoAHOI eJIeKTPOTeXHiYHOI KoMicii, Mi>kHapoaHoI
opraHizaunii i3 craHgaprtu3sanii, MixHapoAHOr0 cOW03y eJIeKTPO3B'AI3Ky, EBPONENCHKOTO KOMITETYy 3 eJIEKTPOTEeXHIYHOI
CTaHJapTU3aLil.

CraHaapTu3anis B cpepi "po3yMHUX MepexK' B YKpaiHi A0 2035 poKy

IECTR 63097:2017 Smart grid standardization roadmap (lopo>xHs KapTa 3i cTaHZapTH3aLii).
IECTS 62898-2:2018 Microgrids (Mikpomepexi).

Ilaan 3axonis
LI0/10 BHPOBAKEHHH CYy4ACHHX €BPONCHCLKHX TA MiKHAPOAHUX CTAHAAPTIB Y cepi po3BHTKY
«po3yMHHX Mepex» 10 2035 poky MIHICTEPCTBO EHEPTETHKH YKPATHH
HAKA3
Ne HaiiMenyBsanua 3axonis Bignosiganshi Crpok IHaHKaTOp BHKOHAHHS wi. Kuig
.'j.f‘Il 3d BHKOHAHHA BHKOHAHHA
Ilpo o, aany die wiodo
1 2 3 4 5 snpﬂs'ﬂdmnnﬂ CyHacHux fspanel‘t:;xux
= n = : = ma MiMcnapooRux ¢ ipmie y cgepi |
1 | Mpwitaarrs MiKHAPOSHOTO crannapty | HEK «Yxkpenepron, [Mpotarom | TpuitHATO HAIIOHANRHHH CTAHAPT. Aposymrtu mepeswcn 00 2035 pory ¥
IEC 63097 sk HauionansHoro 3 nogasanuaM | [EJI HAH  VYkpainu | 2024 poky
pobouOro nepeknaay JUis 3acTOCYBAHHS SK | (33 3roji010), Bianosiano o crarri 15 3akony Ypainu «[Ipo edepretnuny edekTHBHICTE:
6a30B0T0 JIOKYMEHTA y mutanni | T «VepHTHLD» nyHkry 5 [nany 3alxu.'1i3 woao peanizauii Konuenuii snposaiseHs «PO3YMHUX
HODMATHBHOTO E T— O3BHTKY | (32 3T01010) smepes» B Yepaini go 2035 poky, sarsepenoro  posnopamsennam  Kabinery
P p ¥ . Minictpie Ykpainn Bin 14 woetHa 2022 poky Ne 908-p; 3 METOI CTBOPEHHA YMOB
HPOIYMHHX MEPEHDN. Ul POIBHTKY  HOpMaTtHBHOTO  3abe nij eexTurrOCTI
— - - - - - - BIPOBAIKCHHA T NOAANBILOT PODOTH «POIYMHHX MEPEH

9 | Ilpmiinarra mikuapoaux crannapris, mwo | HEK «YkpeHepron, IMpotarom | [IpuiiHATO HALIOHAIBHI CTAHZAPTH, HKI  BKIKOYEHI 10 HAKA3VIO:
OXOILIOITE  cepenosrie  «mikpomepex» | JIT «YrpHIAHL» 2024-2028 | pporpamu  poGiT 3  HamioHanBHOI cTaHAapTH3amii  Ha . . ) )
Microgrid elenTPANIToRAHHX | (32 01010 OKiR . . - . - - . Barsepauti [Inan 3axoMis WOAO BNPOBAKCHHA CYHACHHX €BPONCHCBKHX
iJ'ICKT ic}]g’ — CHgDCl;ﬂ T{:l ATTBHIX (NhHCH(I;[ 1__0)’ P BUIMOBLUIHHH PIK ION0 NPHHHATTA HOBHX CBPONEHCHKHX Ta Ta MEKHAPOJHHX CTAHAAPTIB ¥ cepi POIBHTKY «PO3yMHHUX Mepes» 10 2035 poky,

P p ’ p Ty pro, MIKHAPOJHHX CTAHJAPTIB, 3MiH JI0 HHX 3TiJHO 3 BHMOTaMH O A0AETHCA.

CNEKTPOCTAHINTH HK HAIIOHATEHHX | ONEPATOPH CHCTEM . -
GaraTo4acTHHHI cTaHJapTH IEC TS posnoniny ACTY 1.8:2022. 2. KonTposb 33 BUKOHAHHAM LBOTO HAKA3Y NMOKIACTH Ha 3acTynHuka Minictpa
62898, IEC TR 63410, IEC TS 63189. (3a 3r01010), TPUHYYK Cairaany.
Merton  npuitnarTa:  ariggo 3 mojganuaM | IEJT HAH  Ykpaiuu
BIAMOBIIHOTO TCXHIYHOTO KOMITETY | (3a 3r0J010).
cranfapTHIaIi Vrpainm. MinicTp Fepman FAJYHIEHKO
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3aKOHOAAaBCTBO YKpalHHU @/4

18 4epBHa 2024 p. BepxoBHa Paga npuMHsSIa B NEpIIOMYy YHUTAHHI 3aKOHOIMPOEKT
00 BUKOPUCTAHHSA TePMIiHOJIOTII y chepi BIpoBaaKeHHS «pO3yMHUX Mepex» Ne11083.

3aKkoH YKpaiHu «IIpo pUHOK eJIeKTPUYHOI eHeprii»:

MiKpoMepe»ka - rpylna B3aEMOIOB’I3aHUX HaBaHTaXKeHb i pO3M0/iiJIeHO] reHepallil i3 BU3HAaYEHUMHU
eJeKTPUYHUMU MeXaMH, 1[0 YTBOPKIOTH JIOKAJbHY e€JIeKTPOeHEepreTUYHy CUCTEMYy Ha piBHI
CUCTEMU pO3MOAIIY eJeKTPUYHOI eHeprii, fAKa /[i€ fK €JIMHUU KepoBaHUU OO'EKT 1 3JaTHa
NpaloBaTU NapajejJbHO 3 00’€JHAHOK EHEPreTUYHOI CUCTEMOK YKpaiHM abo B OCTPiBHOMY
(i30/1bOBAaHOMY) pexKHUMIi MiKpOMepexi;

KOpMCTYBa4Y MikpoMepexi - ¢isuyHa Ta/abo opuauyHa o0coba, fKa Bignyckae (mocTtadae)
eJIEKTPUYHY eHeprilo abo OTPUMYE eJIEKTPUYHY €HEPTilo yepe3 MiKpoMepexy;

3akoH YkpaiHnu «[Ipo eHepreTu4Hy epeKTHBHICTb»:

CMCTeMa eHepreTUYHOro MeHeJKMEeHTY MiKpoMepexXi - cucreMa 3abe3nedyeHHA
dYHKIIOHYBaHHS Ta KEPyBaHHSI HABAaHTAXXeHHSIMU i pO3M0/IiJIEHOI0 TeHepalli€lo MiKpoMepexi.
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IEC TS 62898 Microgrids

[lepesiik HEOOXiIAHUX 0 IPUHMHATTS Mi>KHAPOJIHUX CTAH/IAPTIB :

- [EC TS 62898-1: 2017/AMD 1: 2023 Microgrids - Part 1: Guidelines for microgrid projects planning and
specification (Mikpomepexi - HactrHa 1: PekomeHnariii mjof0 njiaHyBaHHs Ta cielydikalil IpoeKTiB MiKkpoMepex)

- IEC TS 62898-2: 2018+AMD 1: 2023 Microgrids - Part 2: Guidelines for operation (Mikpomepexi - YacTrHa
2: [HCcTpyK1ii 3 eKkcruyaTaiiii);

- [EC TS 62898-3-1: 2020 + AMD 1: 2023 Microgrids - Part 3-1: Technical requirements - Protection and
dynamic control (Mikpomepexi. YacTuHa 3-1. TexHiuHi BAMOTY. 3aXMCT i AMHAMIYHHAM KOHTPOJIb);

- [EC TS 62898-3-2:2024 Microgrids - Part 3-2: Technical requirements - Energy management systems
(Mikpomepexi. YacTuHa 3-2. TexHiuHi BUMOru. CHCTeMH eHeproMeHe/PKMEHTY );

- IEC TS 62898-3-3: 2023 Microgrids - Part 3-3: Technical requirements - Self-regulation of dispatchable loads
(Mikpomepesxi. YacTuHa 3-3. TexHiuHi BUMoru. CaMmoperyJitoBaHHS AUCIIETYEPU30BAaHUX HABAHTAKEHD );

- [EC TS 62898-3-4: 2023 Microgrids - Part 3-4: Technical requirements - Microgrid monitoring and control
systems (Mikpomepexi. YacTrHa 3-4. TexHiyHi BUMOTH. CHCTeMH MOHITOPUHTY Ta KEPYBaHHS MiKpOMepeKaMHu.

- IEC TS 62898-4: 2023Microgrids - Part 4: Use cases (Mikpomepexi. - YacTuHa 4: BapiaHTU BUKOPUCTaHHS)
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IEC TS 62898-1 Ta IEC TS 62898-4 A

Preliminary study
IEC TS 62898-1 wMicTuTth peKoMeHAanili 040 IUVIAHYBAaHHSA Ta RS v
B .. . . . . P - Check availability of a wider electric power system
cnepM¢ikanii npoektie MICROGRID Ha piBHI HHM3BKOI a6o0 i .
- Ri and g recast
cepeAHbOI HANPYTU. e
. . = Clause 8,9
[lepenobavyeno, mo HeizosboBaHi MICROGRID mMoxyTh BUCTynaTu siK 0 it Y
. - planning
KepOBaHi eJleMEeHTH eJIEKTPOeHEPTreTUYHOI CUCTEMU Ta MpaloBaTH Y TR
JIBOX peXHMax: Tecmet rmens DR
»| technical requ o S5V csidenon
- PeXXUM NPUELHAHHA [0 EHEPTOCUCTEMU; Sl e 1ol it coieshn mysa
_ OCTpiBHI/II“/’I pe)KI’IM. L Microgﬁdcﬁ;:]::t“:vama&on
"] - Microgrid reliability, 5 and
- Integration to a wider electric power system,
IEC TS 62898-1 Haga€ HAGip BapiaHTiB BUKOPHUCTAHHSA, NOB'A3aHUX o l % T
3 MICROGRID sk ¢opMoK0 «aeleHTPa/JTi30BaHOi eHepreTUu4YHoi e 'f i* FHn ¢ cinam e
cucteMu». [JlelleHTpasli30BaHi eHepreTUYHi CUCTEeMHM - HeBeJUKI j l_—;.:-{n
eHepreTM4YHi CHCTEMHM, L0 MiCTATh HABAHTAXKEHHS Ta PO3MOJiIeH] {Arc"’;fémm’—« =
eHepreTU4YHi pecypcu (reHepaiiisi, 36epiraHHsi) 3 JielleHTpa/li30BaHUM Oy —
= I I

KEepPpyBAHHAM €HEPronoCra4aHHAM.

k BUC E: interconnection of ml:rugndll

padf Ty

PO load (reactive and active power)
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IECTS 62898-1

OCHOBHI clLieHapil BUKOPUCTAHHS MIKpOMepex:

a) MiKpoMepexi, CTPYKTypa AKX CIPsSIMOBaHa HA MiABUILEHHS HAaJiMHOCTI Ta 3a0e3leYeHHs 6e3nepepBHOCTI
€HepronocrayaHHsa MNPUEAHAHOI0 HABAHTAXEHHS ab0 MOro 4aCTUHU 3a JOMOMOIOoN MOXKJIMBOCTI pOGOTH B
OCTPiBHOMY pexKuMi. B 1boMy BHUNaJIKy MiKpoMepeka MOXKe 0y TH, HallPUKJIa/l, YaCTUHOI Mepexi po3Mo/iijly 3arajbHol
NPU3HAYEHOCTi, 10 OOCJAYrOBYE IIMPOKE KOJIO CIOXXUBAYiB, ab0 MIKpOMEpPEXeE OKpPeMOro OO0€KTa, HANPHUKJIAJ
KOMEPIiIMHOI CTPYKTYPH, BiliCbKOBOI 6a3H, JIiKapHi;

b) Mikpomepexi, CTPpyKTypa SKHX CIpPSMOBaHa Ha 3HWKEHHSA BHUTPAT Yy BHUINAAKY 3a0e3leYeHHA
eJIEKTPOEeHepri€l  BiAJa/IeHMX PpaloHiB, A SKHX OpraHisamisgs HaJiMHOro LEHTPa/i30BaAaHOI0
eJIEKTPOINOCTAaYaHHA € HAATO BUTPATHUM. K NPUKJIa, i30J1bOBaHI MiKpOMepEXKi [IJ151 eJIEKTPOINOCTa4aHHs 00’ EKTIB B
ClJIbCbKOI MiCLI€BOCTI;

C) MiKpoMepexXi, CTPYKTypa AAKMX CIPSIMOBaHA HA 3HMXKEHHS BUTPAT HA eJIEKTPOEHePrilo AJis iX KOPUCTYBadiB
LUIIXOM ONTHUMAJIbHOTO0 BUKOPHMCTAHHSI BJIACHMX aKTHUBIB TaKHX, SIK YCTAaHOBKW 306epiraHHsa eHeprii (Y3E),
JIUCIIeTYEePU30BaHe HAaBAHTAXKEHHA Ta TeHEPATOPH;

d) mikpomepexi, CTpyKTypa SIKUX CIPsSMOBaHa Ha 3a0e3leYeHHs CTIMKOCTI eJIeKTPONOCTa4YaHHS 0 CTUXIAHUX
JIUX LUIAXOM ONTHMa/IbHOIO0O BUKOPHMCTAHHSI BJIACHUX AaKTHUBIB, TaKWX K YCTAHOBKM 30epiraHHs eHepri],
JIUCTIeTYepU30BaHE HAaBaHTAKEHHS Ta reHepaTopu. MikpoMepexKi Takoro TUIY AOLJIbHO OyZyBaTU B pallOHAX, Ji€ 4acTO
CIIOCTEpPIraloTbCAd Pi3HI NPUPOAHI ABUILQA, 34aTHI CYTTEBO BIUIMHYTU HAa AKICTb €JIEKTPOIIOCTAYaHHA. BOHM TakoX
IpU3Ha4YeHi JIJ11 30H, /e He0OXi/|Hi MOKpallleHi TOKa3HUKHU eJIEKTPOINOCTa4aHHs [JIfl AeIKUX KPUTUYHUX HaBaHTAKEHb
TOLLO.
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IECTS 62898-2 IECTa TS 62898-3-1 e

Utility grid

IEC TS 62898-2 3acTocoBYEThCA A0 ekciviyaTaulii Ta KepyBaHHA MICROGRID, |l Povercale
BKJIOYAKO4YU. < Control and communication — — —
* pEKMMHU pOOOTH; Femmmmm e OR Sews____________

* 3araJIbHUU ONKMC CUCTEM eHeproMeHexkMeHTy Ta ynpasiaiHHa MICROGRID;
* IPOLelyPH 3B'AI3KY Ta MOHITOPHUHTY;

|

|

|

| DER Load

| cantroller contralier
|

e BUKOPUCTaHHs HAaKOMM4yBayiB eJleKTpUYHOI eHeprii; I IL IL —
e NPUHLUMIIM 3aXMCTy, W0 OXOIUIIOKTH: HeizosboBaHy MICROGRID, i3os1b0Bany | & C“"I"'“ | |
MICROGRID, cnHXpoHi3allito Ta IOBTOPHE BK/IIOYEHHS, AKICTb eJIeKTPOeHePril; oy :s e oeF
e BBeJIEHHs B eKCILJIyaTallilo, TeXHiYHe 06CTyTOBYBaHHS Ta BUTPOOYBAaHHS. o S

IEC TS 62898-3-1:2020 micTuTh peKoMeHAauil moao0 cneuudikaiii 3axucty Bij,
BiAMOB Ta AvMHaMiyHoro KepyBaHHsi B MICROGRID 3as.11 3a6e3ne4eHHs 6€3Me4YHOl Tertiery control - Optinel operalion
Ta CTiMKOI iX po60TH B yMOBax 300iB Ta 3aBa/.

CTaHZapT BU3HA4Ya€ NMPUHIUIMU 3aXMCTy Ta AuHaMmiyHoro ympasjaiHHA MICROGRID,
3araJibHi TeXHIYHi BUMOI'M Ta ClieliaJibHI TeXHiYHi BUMOI'M 100 3aXUCTy BiJ, BiIMOB
Ta IMHAMIYHOI'0 YIIPaBJIiHHA.

Secondary
control

- Woltage stabilization
- Frequency stabilization

- Quiput control

- Load sharing

- Islanding detection

- Plug and play of DGs

Jet=JSo-Ko(P-F)

IEC

Ugy=Uy-Ko(0-0y) Figure 3 — Hierarchical control levels of a microgrid
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[EC TS 62898-3-2 A

Cranpgapt IEC TS 62898-3-2:2024 MiCTUTb TeXHIi4YHI

BUMOTHU 1010 eKCIIyaTaril CUCTEM

eHeproMeHe/KMEeHTy MikpoMepex. Y [IbOMY JJOKYMEHTI

OIMCaHl KOHKpeTHI peKoMeHAalil /i1 CUCTeM HU3bKOI Ta | Distribution dispatehing |

cepeIHbOI HallPyTH. | (cpanoemen |
OcHOBHa yBara NpUAIISETBCI PO3pPOOLI CTaHAAPTIB |

CAUCTEM  E€HeproMeHeKMEeHTy, [MpPU3HAYeHUX  JJd

Protocols: IEC 60870-5-101/-104, |IEC 61850-8-1/-90-2
DNP3, IEEE 1815
Communication media: fiber / twisted pair / wireless

Microgrid, iHTerpoBaHMX [0  JAelleHTPaJi30BaHUX Qo (mm'}gﬁg"tgneftgy |
- management system
eHepFeTHqHI/IX CHCTe-M a60 CI/ICTeM pO3HOA1J-Iy Ha-BeAel_fo w:‘{)esbe%gg:tl)'\l’eég?lfor Protocols: IEC 60870-5-101/-104, IEC 61850-8-1/-80-2
OMKC CUCTEM YIpPaBJIiHHS eHeprocrnoxuBaHHsAM Microgrid SR 'DNP3, EEE 1815, modous, PQTT
Communication media: fiber / twisted pair / wireless
pi3HMX  Y4YaCHUKIB  (KOMYHa/JIbHUX  MiAIPUEMCTB, —wmics
BUPOOHMKIB Ta MOCTayaJbHUKIB eHeprii) y peaJbHMX bbbl
MIJIOTHUX IIPOEKTax Ta BapiaHTaX BUKOPHUCTAaHHA. Pratocol: MODBUS-RTU/MODBUS-TCP/IEC 60870
. . o Communication media: fiber / twisted pair / PLC / wireless
[isi mporo JOKyMeHTa — HaJaTU 3arajJibHUMA OIUC
CY4aCHOI'0 CTaHy iCHYHYHUX CUCTEM €eHeproMeHePKMEHTY,
sIKi BAUKOPUCTOBYIOTbCSl B peasibHUX NpoekTax Microgrid, DER Ess Load PoC gﬂi;aiﬂﬁ"ﬂi?ﬁ:}t‘;‘
. . ransformer / etc.
KJacupiKyBaTH BIiANOBIAHI QYHKII, SKI MOXyTb OyTH e

BUKOHaHI 3a JIOIOMOTOI CUCTEM €HEeproMeHe/KMEHTY
Microgrid, Ta peKkoMeHlyBaTH HEOOXiJHI TEXHIYHI BUMOTH
/10 CUCTEM eHeproMeHemKMeHTy MalbyTHix Microgrid.
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IECTS 62898-3-3

Y crangapri IEC TS 62898-3-3:2023 po3rissgaeTbcs
cTabiiisanis yactoTu Ta Hanpyrd Microgrid 3MiHHOTO
CTpyMy 3a JIOTIOMOT 00 JAUCIIeTYEePU30BAHUX
HaBaHTaXeHb, fAKi aBTOHOMHO pearywTb Ha 3MiHU
YaCTOTHU Ta HAIpPyryd NPU 3MiHI CIIOKUBAHHA aKTHUBHOI
noTyKHOCTi. OxommowTbcsd Microgrid i3 4yacTtoToro
50 I'm i 60 I'y. Y nboMy cTaHZApTI HaBeJeHO BHUMOTH
010 iMiTalii epeKTy caMOperyitoBaHHSI HAaBaHTAXKEHD,
y TOMY YUCJII LITYYHOI iHepLil.

Y craszapTi ONUCYIOThCA SIK 6e3MepepBHO KEPOBaHi
HaBaHTAXKE€HHA 3 KOHTPOJIeM 3MeHIIeHHA IX 3HaueHHH,
TaK 1 HaBaHTaXEHHdA, 10 MepeMUKalTbCAd 3
NOeTalHMMHU HAJIAITYBaHHAMMU.

Cdepa 3acTocyBaHHS 1LIbOIO CTAaHAAPTY OOMeEXeHa
HaBaHTAXKEHHAMHU, MiJAKJIIOYEHMMU [0 PiBHA HAIpyru
1o 35 kB.

"
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0 51 52 53 54 55 56 f

d in kilowatts

Figure B.1 — Example of P(f) self-regulation in an isolated microgrid

The self-regulation behaviour of the load in this example can thus be described by the following

set of equations.
P(U)=0

p(v)=p, -[1+0.1.(U-210)]
p(U)=p,

P(U) =min{By -[1+0,1-(V - 250)] By }

for U <200 V (B.8)
for 200V < /<210 V (B.9)
for 210 V< U's 250 V (B.10)
for Uz 250 V (B.11)
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[EC TS 62898-3-4 A

Crangapt IEC TS 62898-3-4:2023 MicTUTh TeXHIYHI BUMOTHU

/10 MOHITOPMHrY Ta ynpasiHHa Microgrid. Lleii cranaapt -
3aCTOCOBYETbCA [0 Hei30/JIbOBaHUX ab0  i30JIbOBAHUX - Sy B I e
Microgrid, iHTErpoBaHuX i3 pO3NOAiIJIEHUMH €HEPreTUIHUMU :Lf;:ﬁi’“*"?i...............Mc.é..............'.f.'.; """"""" -~
pecypcamMu. Y cTaHAapTi OomMcaHi KOHKpPeTHI peKoMeHJallil s~ Sovers  Worauion | — Naoiee e
J1s1 Microgrid HU3bKOI Ta cepeJHbOI HAlIPYTH. o « & &= ol e o
Y NOKyMeHTI OCHOBHA yBara NpUAIJIAETbCA CTaHAApTH3aLlil = '
apxiTekTypH, OYHKIiH Ta poOOTH CHCTEM MOHITOPUHIY Ta e L :
ynpasiaiHHA Microgrid (MMCS). PoskpuBawTbCAd 3arajbHi L - %
¢yukuii MMCS (30kpeMa i onTuMisaliiHi 3ajadi, 3ajaui - R =
IPOrHO3yBaHHS ) Ta HABOAATHCA TeXHiIUHI BUMOru 70 MMCS. i R — %
[ler [OKyMeHT BKJ/ItOYa€ HACTyIHI aciekty MMCS: == T T Load
- apXiTeKTypy CUCTEMH, M M
- 00MiH iHpOpMaLi€l0 3 IHIIUMU NPUCTPOSAMHU/ PYHKIIAMU Y ey stormae 1 Enersystoeae 2
Microgrid, Figure B.4 — The main structure of MMCS

- BUMOTH 10 TPOAYKTUBHOCTI,
- OINUC OCHOBHUX QYHKIIiH.
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PeaJtizanis miJIoTHUX NPOEKTIB 3 pO3pO06JIEHHA TAa BIPOBAaJAKEeHHA MiKpoMepex Le

%&;zmm OPTIMISED gHKOpLEICTaHHH KOHTpOJéepa MiKpoMepexi Ha The
o B PR asi , SKUM pPO3pPOOJISETBCA B IPOEKTI ,
MICROGRID OMM, JI03BOJIUTh edbeKTHUBHilIe u stands with
BUKOPUCTOBYBATH iCHYyHO4Ye 00JIalHAHHS AJISI: UKRAINE
pIOON IN UKRAIN - 3abe3mne4yeHHA HaJiHHOro >KWBJIEHHS i :
(OM M) KPUTHYHHX CTIO0XMBAYIB; Benvka Bputanis nigrpymye YkpaiHy
- 3HWXKEHHSI BUTpAT Ha  KYHIBJIO e
ﬁ“ B €JIeKTPOEHEeprito  LUIAXOM  KOperyBaHHA
T __ . rpadiky  cnoKMBaHHA  BIiANOBiAHO 70
: .: 77777777777777777777777777777777 : AMHAMIYHHX LiH;  Innovate UKkraine Green
: % 77777 " d*” : - HaJlaHHA omnepaTopaM Mepex MOCJIyTH 3 Innovation Fund launches to
| emerator it IR P | ratvnstn| | PEryJITOBAHHA Hanpyry, KoMmneHcamll  rebuild UKkraine’s energy
: [V R N § I I ! : peakTUBHOI MOTY>KHOCTI, oOMeXXeHHS  sector
| feEsaRY L * Avbased energy mansgment | | CIIO’KUBAHHA  aKTUBHOI  IOTYXHOCTI  Ta
B I . — aBapiHOTO Bi/JHOBJIEHHS
| Sty W S IR pwrrern cmomn | | . _
| comroge memer [ - roragemnd [ orageane | || IIpOo€EKT BUKOHYETBHCA B MexKax nporpamu Innovate Ukraine, 1m0 peasisyeTbcs, BpuTancbkum
: — — | : iHHOBalLlilHUM areHTCTBOM, '|HHOBalliiHa YKpaiHa - MOiATPUMKA e€HepPreTUYHOro
I["citcl infrastructures |« user nterface | BiHOBJ/IEHHs YKpaiHu" B nepioj 2024-2025 pokiB. Y BUKOHAHHI MPOEKTY 6epyTh y4yacTb
L e L1 __ ________ J' oprasisariii Ta HayKoBi 3aKJa/iu 3 YKpaiHu Ta Besimko6puTaHtil.
. . L
@ INNVOTEK ITEK university of \LJjj SiIcame
Energy in action HertfﬂrdShlrE UKRAINE
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OkpeMi QYHKIIII IJTAHYBAaHHA MiKpoMepexK

Jlns QyHKLIM MiIKpoMepexXi BUOKPEMJIIOTHCSA 3ajladi IJIaHYBaHHS, B SAKUX (GOPMYIOTbCS ONTHUMAaJIbHI
rpadiky eKcIIyaTallii CKJIaJlo0BUX MepeXi [Jis1 JOCATHEHHS 3a/laHUX 1LIiJier, a TAKOXX KOMaHAU yIIpaBJIiHHS
CEM 15 peastizauii 3ariaHOBaHUX rpaikisb.

3apayi nnaHyBaHHA \ KomaHau ynpasniHHa CEM
014 peani3ayii NAaHoBUX pexumie

YnpaBAiHHA NOKANbHOKO reHepaLiero
YnpaBniHHA eNeKTPOCNOXKMBAHHAM
YnpasniHHA pexxumamu Y3E
PeryntoBaHHA iHBepTOPIB AN1A

/ YNPaBAiHHA PEXMMaMK PEaKTUBY

opMyBaHHs[ ONTHMAITbHUX rpaq)u(lb
yHK[IIOHyBaHHSI MIKpoOMepesxki Ha

3aJaHui [epioj )

(Ha po3paxyHKOBY 100y, Ha 3a1aHHii

4ac 1301b0BAHOTO PEXKHUMY 1T.1.) J

221 Development
SRy MICROGRID

ey s IN UKRAIN CuryatiBHe KOpUTyBaHHs rpadikis

(OM M) q)yHKuloHyBaHHﬂ MIKpOMEpEexi 3a . .
3HAYHUX BIAXWICHb (PAaKTUHUX e  MOHITOPUHT BigxuneHb GakTUYHNUX
XapaKTePCTHK Bi MPOTHO30BAHUX L,  XapPaAKTEPUCTUK peXmmy
3HAYEHb J0 3aBEPILEHHS 3aJaHOT0 MiKpoMepeXKi Bif NNaHOBUX 3HAYEHb

nepiony




L. NV : VA
OcCHOBHI LiJTi IVIaHYBaHHA PYHKIiM MiKpoMepexKi v

3a i30/1bOBAaHOI0 peXKUMy POOGOTH MiKpomepe:Ki ocHOBHA Lijib GyHKLin CEM - aoTpuMaHHA IUIAaHOBUX OOCATIB

€JIEKTPOCIIOKMBAHHS 3 METOI0 3a6e3MeYeHHsI KPpUTUYHUX CII0KMBaYiB HA 3agaHuid yac h=[1..n]:
n

: daxr IJ1aH
Min z | — i
h=1
B ymoBax >KHMBJIEHHS BiJl CUCTEMM PO3MOAITY TaKOXK MOXKe BUHUKATH 3a4a4a AOTPUMaAHHA 3agaHUX OCP o6MexxeHb 006cATiB

eJIEKTPOCIIO>KUBAHHS:
06M dakryp
WP = W, Vh = [1..n]
Toai uinb 3agavi IVIaHyBaHHA rpagikiB QyHKIioOHYyBaHHS MiKpoMepexXi noJisra€ y MiHiMmisanii BTpaT niagnpueMCTBa,
IIOB’SI3aHMX i3 00MEeKEeHHSM B 00CArax eJIeKTPOCIOKUBAHHA:

n
. BUTP
Min z(Ah )
h=1
3a BiACYTHOCTI OOMEXeHb Ha OOCATH eJIEKTPOCNOXXMBAHHA AJd MNiANPUEMCTBA OCHOBHA LiIb ONTHUMIi3alii

JyHKIiOHYBaHHA MiKpoMepeKi - 3MeHIIEeHHsI BUTpAT Ha 3aKymiB/JW eJIeKTpoeHeprii y mnocrayajibHUKA 3

ypaxyBaHHAM BUTPAT, NOB A3aHUX 3 peaslizali€o PyHKLi ynpaB/IiHHA MiKpoMepeXelo:
n

. I [Mignp BUTP
Min Z(ChOCT-Wh + A4,
h=1
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Okpemi PpyHKILiI peastizanii rpadikiB po60TH MiKpoMepex

1. /l1g pery/ibOBaHOi JIOKa/JIbHOI reHepaLii (HanpuKIaj, Au3e/b-reHepaTopy) - Ha eTani
IUVIaHYBaHHS (POPMYETbCA ONTHUMaJIbHMM rpadik 3aBaHTaKeHHSI BUXOJAYHU i3 006cAry
HasIBHUX eHepropecypciB. 3a notpeby o6cAr HasgBHUX (HAaKONMYEHHX) eHepropecypcis
KOPUTYETbCA AK KPUTepi [OCATHEeHHA 3aJaHol Ly, ab0 BU3HAYAETBHCA PO3B A3aHHAM
okpeMmoi 3a/1a4i ontumisariil. Komanau CEM peani3ytoTb BU3Ha4YeHHUM Ha eTarli

2. lnsa Hepery/boBaHUX JAxxepes reHepauii (BJAE) komanau CEM peastisyl0Th KOHTPOJIb
npodiuuTy reHepaunii. 3aa4ya KoHTpoJito 3a npodinurom reHepauii BJIE craBuTbca Ha
NiNPUEMCTBI Y HACTYITHUX OCHOBHUX BUIIA/JKaX:

3. YupasiiHHa pexxumamu Y3E

fAkio Ha eTani MJIaHYBaHHSl PEXHUMIB POOOTU MiKpoMepeKi GpOpPMYETbCS ONTHMaJbHUU
rpadik Y3E, To ¢ynkuii CEM 3BoAATbCA A0 HaJACWUJIAHHS KOMaHJ, peasisallii MJ1aHOBOrO
rpadika.

Axmo Y3E BUKOPUCTOBYETBHCA [Jis1 OaJlaHCYBaHHS PEXHMIB MiKpoMepexi (HanpukJ/aj, B
yMOBax i30/1bOBaHOI poOOTH), TO Ha eTamni MaHyBaHHA AJisi CEM ¢opmyroTbesa QyHKIil
yrpaBJiiHHA Y3E B 3a/1€2KHOCTI BiJi KOHTPOJIbOBAaHUX IIapaMeTPiB PeXXUMY MIKpOMepexi.

MomyxHicme
A eenepayii OnNTMManbHUiA rpadik
/ 3aBaHTAXEHHA
SRR
SRR >
Yac
MomyxcHicme o
A eerepayii Mpadik BianycKy

/eneKTpoeHepri'l' Big BAE

ObmexeHHa banaHcis

B MIKpOMEpEXi

ObmexceHHs
2eHepauii BAE

Y

Yac

A

MomyxcHicmeo
Y3E

HakonuyeHHs

V3E Bionyck Y3E

Yac

)




[Ipukiaaau onTuMisanii pexkumiB QyHKLiOHYyBaHHA Y3E B MikpoMepexi

100,00 Tpadiku moTyxHOCTEH MIKpOMEPEsKi 7002 35,00 I'padixu pyakuionyBanus Y3E na 21.06.2023 40,00
90,00 Ha 21.06.2023 ’ 30.00 35,00
80,00 6,00 2 = ’ e
70,00 So0e = o 2 25,00 30,00 2

= s o CQ
£ 60,00 - 2 20,00 25,00
5 5000 4,00 2 g : 20.00 E
. ig,gg 3,00 2 3 _.: 15,00 1500 B
b m
20,00 »00e S 10,00 10,00 S
10,00 1,00 5,00 ‘ | | | [ 500 ©
0,00 0,00 2
1 3 5 7 9 11131517 19 21 23 0,00 0,00
I 3 11 13 15 17 19 21 23
irm ===]locrauanus === CHO0XUBaHHS]
Bianyck CEC == O6Meskenns CEC 3anopHeHHs Y3E M Hakonuuenns B Y3E ™ Binnyck 3 Y3E
Do6a 3MeHLWeHHA BapPTOCTi 3aKyniBAi eneKkTpoeHeprii
CEC (3a poby) Y3E (Ha 1 uukn) CEC Ta Y3E (3a goby)
22.12.2023 518,202 (7,72%) 185,132 739,82 2(11,03%)

21.06.2023 2 506,832 (46,17%) 165,232 < 166,672 2 725,812 (50,20%)




O6MexeHHsI MiHiMa/IbHOI BUT'OAU BiJ, BUKOPUCTAHHSA pecypciB Y3E

Be3 o6MexxeHHs MiHiMaJIbHOI BUT'OU: 3 0GMexXeHHAM MiHIMaIbHOT BUTOIY:

Ipadi i E na 27.07.202
35,00 I'padixu ¢pynkuionyBanus Y3E na 27.07.2023 40,00 35,00 padiku pyniuionysanis Y3E a 27.07.2023 40,00
(3 oOMexeHHST
30,00 35,00 30,00 35,00
= = =
B~
é 20,00 25,00 2 5 20,00 25,00 :
- 20,00 E 3 15.00 20,00 z
§ 15,00 15,00 2 § ’ 15,00 %
m
S 10,00 10,00 £ < 10,00 10,00 %
5,00 5,00 © 5,00 500 ©
0,00 0,00 0,00 I 0,00
1 3 5 7 9 11 13 15 17 19 21 23 1 3 5 7 9 11 13 15 17 19 21 23
¥ 3anoHenHs1s Y3E W Hakonnuenns B Y3E M Bimnyck 3 Y3E B 3anoBuenns Y3E M Haxonuuenns B Y3E M Bignyck 3 Y3E

. e, e )



CUcTeMU HAKONIMYEHHSA HA aKyMYJ/IITOPAaX MOBTOPHOI'0 BUKOPUCTAHHS

TAa KEPYBAHHA NOIKATOM

Dynamic ENERGY STORAGE + PORTABLE POWER CHARGER

NP> UK International
-EIE-. Development
FPartnership | Progress | Prosperity

.
| Insti f
A_ano Er}zggvl"lotgyona mics

MoGisIbHUM NPUCTPiNl HAKONMUYEHHSA eHeprii 31 SMiHHUMU aKyMY/IITOPHUMH

6aTapessMU IOBTOPHOT0 BUKOPUCTAHHA
Mobile Energy sTorage uniT with swappabLe second-lifE battery
(‘METTLE")
OCHOBHOIO METOI IIPOEKTY € po3pobKa TEXHOJIOTil, fKa HaJla€ HOBE >KUTTS

BiZiIpallbOBaHUM aKyMyJISTOPHHUM OaTapesM eJIeKTPOMOOiJIiB B cMcTeMax 30epiraHHs
eHepril.

Ile rHyyKka cucTeMa 36epiraHHs eHeprii, Ka JIerKO iHTerpyeTbCs 3 KOMIIOHEHTAMU,
TaKMMH SIK CMCTeMa KepyBaHHs 6aTapesiMu (BMS), 6Ji0k cujioBOro nmepeTBoproBaya

(PCU) Ta iHTeseKTyasJibHAa CHCTeEMa MOHITOPUHIY Ta KepyBaHHSI NPOAYKTHUBHICTIO
(Digital Twin).

W LIVERPOOL
) JOHN MOORES

UNIVERSITY
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Ace®n

Li-on ESS.«/

ible Energy Storage 3600w
s

s

AceOn Li-on ESS PES 3600W
MOPTATUBHUI HAKONWUYYBAY EHEPTTII

TexHiYHi XapaKTepUCTUKHU

Mogent

Poamip (4*W"B)

Bara

EmuicTb

3apALKAHHA 3MIHHAM CTPYMOM
Bxig XT90

Buxin aminHoro cTpym

Buxig USB-A

Buxig (1) Type-C

Buxig (2) Type-C

Buxig DC 5521

Buxig XT60

Buxig ana aapaaku asTomobina
CTpyM BUMKHEHHA

Po6oua remnepartypa

BonoricTs HABKONMLMLOTO cepenosua

KinekicTe yuknis

Knac aaxucry IP

Tun Komipk

B i N
Ace®n

PES 3600
550"321*464nm
40.7xr
3840Br-rop
100B-12B 150081 Maxc 220B-240B 22008t Maxc

12-160B 20008t Makc

1008-1208, nominans+a 3300871, 2208-2408, moseranssa 360087 uncra crmycoins

(QC3.018B1) "2
(PD20BT)*3
(PD100BT)IX1 exnoqeHo PD3.0 npoTokon

12B/3A"2
12B/25A
12B/10A

<500mKA

-10~40°C
<90%RH

>3500 pazis

P42

IHpopMaLis npo akymynaTop

40135 LiFePo4

Hominanbka Hanpyra onmici Garapei 328
HomisansHa emuicTe oauici 6atapel 20A-roq
HominansHa Hanpyra akymynaTopHol 6atapei 488
Lianasox suxigHol Hanpyry akymynaTopwHol Gatapei 40B-548
HOMIHANBHA EMHICTD aKYMYNATOPHOI 6arapei 3840BT-ron

WWW.ACEONGROUP.COM Email: info@aceongroup.com Ten.+441952293 388




Sodium lon Balcony Battery

Power Sockets

Specification

*  Weight 27kg with battery

* 230v 13AMP UK Socket

*  Power output 1kw

* Battery max voltage 15.6 volts

* Battery chemistry Sodium ion

* Battery capacity 100ah

* Metal and plastic enclosure and components.
e Solar input 20 to 60 volts @10 amps max

Solar Input

Needs Bench Top
Power Supply to
charge unit

B e
AceOn

42 Entnce + B




A A,
BUCHOBKHU \/@/

[IpuWHATTA Ta NojaJibllle BUKOPUCTAHHS MDXKHApPOAHUX CTaHAAPTIB B cdepi MikpoMepex sIK HalliOHaJbHMUX
CTaH/JApTIiB 3a0e3NneyduThb MiArOTOBKY BiANOBiAHOI HOPMAaTHBHOI 0a3u, BUMOI /[0 3arajJlbHUX I[apaMeTpiB
MIKpOMepeX, CKJIaly CUCTEM KepyBaHHA HUMU, OCHOBHUX HANIPAMKIB IX BUKOPUCTAHHS, 1[0 CTaHe MIAIPYHTAM JJid
bopMyBaHHS TEXHIYHUX BUMOT /10 MiKPOMEPEXK Yy BiZMOBIAHOCTI 10 Mi>XHAPOAHUX CTAaHAAPTIB, MPOIMO3UIIiH 111010
3MiH 10 Kogekcy cucreMu po3mnoJisly, BU3HAYE€HH IUJIaHIB 3ax0/iB I0AO0 BIPOBAKEHHHA MiKpoOMepexx Ta
NepCreKTUBHUX MIJIOTHUX IPOEKTIB.

AHas1i3 BUMOr' Ta BOPOBAaJKEHHA BiJANOBIAHMX CTAHZAPTIB, @ TAKOXK peaJiizalid MHiJIOTHUX MPOEKTIB €
OCHOBOIO )i MiAroTOBKM npoeKTy IlnaHy 3axozgiB 3 BOpoBaJKeHHA MiIKpoMepeK B YKpaiHi AJjid pi3HUX
THUIIIB KOPUCTYBaYiB.

BripoBa/»keHHS1 TEXHOJIOTIM MiKpoMepexx B YKpaiHi nepe/ibadyae po3B'sI3aHHS 11iJ1I0] HU3KU HAyKOBUX Ta HAyKOBO-
NPAaKTUYHUX 3a/a4, IOB'A3aHUX 3 PO3POOKOK MO/ieJier PO3PaxXyHKIB PEXKUMIB pOOOTHU MIKPOMEpPEX Pi3HUX KJIACiB
Hanpyry, Mozesied QyHKI[IOHyBaHHS 00JIaZlHAHHS B CKJIaJli MiKpOMepeX, MoJiesier JIJisl aHaJli3y BIVIMBY PEKHMIB
po6OTU MiKpoMepeX Ha MapaMeTpHy SIKOCTi eJIeKTPUYHOI eHeprii, onTuMisalii GyHKI[iOHyBaHHS MiKpOMepex B
Pi3HUX peKUMax iX poO0TH, 1110 € OCHOBHOIO /IJId MJIAHYBaHHSA Ta peasti3dallil MiJIOTHUX NPOEKTIB 3 BIIPOBA/»KEHHS
MiKpoMepexX B YKpaiHi, yAOCKOHaJIeHHSI CUCTEM Ta YCTAaHOBOK 30epiraHHsl eJIeKTPUYHOI eHeprii, pO3BUTKY
HOPMAaTHUBHOI Ta PeryJsTOPHOI 6a3u.
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HaujioHanbHa akagemis Hay

I[HCTUTYT
eneKTpoaAMHaMIKU

3aCTyNHUK AUPEKTOpPA iIHCTUTYTY 3 HAYKOBOI pO6OTHU

JsAKy10 3a yBary! 1-p TexH. Hayk, npog. ITOP BJIIHOB
Tesl. (044) 366-24-43

blinovihor@gmail.com

HauioHansH afeMis VKpaiHu
"(J/’ IHCTUTYT eNeKTPOoANHaMIKU N

e-mail ied1@ied.org.ua
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