VccnenosaHne nokasano, Yto manomaclutabHble BO30GHOBNSEMbIE MCTOUHWKN
SHEeprM MOryT Bbi3blBaTb nepefon B Mopade anekTposHeprun. XoTa ceTb C
MHOXECTBOM reHepaTOpoB [OmkHa ObiTb Oonee HagexHod, 4yem npu
UCMOMb30BaHUM OAHOTO WCTOYHMKA 3SHEprW, B AENACTBUTENBHOCTM, Korpa
reHepaTopbl paboTaloT B pasHoe Bpems, CeTb He AOCTUraeT ONTUMArbHbIX
YPOBHEN YCTOMYMBOCTI, YTO feNaeT ee NoaBepKEHHON CHosM.

Takas ceTb HenpeAckasyema, MOCKONMbKY —reHepaTopbl  BKMYAKTCH 1
OTKIIYaKTCA C NepepbiBaMu, a eXeHEBHOE M CE30HHOE MCMONb3oBaHWe U
METEOopOoNnornyeckie ycroBms MeHaTes. bbino obHapyxeHo, 4To 6e3 HoBbIX
cTpaTeruit ynpaeneHus atu konebanus nogeepraioT ceTb pucky cboes.
AKkymMynaTOpHble 6aTapen — eCTECTBEHHbI KaHAWMAAT Ha CrnaxusaHve
6anaHca cnpoca u npeanoxeHus. OfHako, HECMOTPS Ha TO, YTO YCTaHOBKA
AOMALLHNX aKKyMyrnsTOPOB YBENUYMBAET CaMOA0CTAaTOMHOCTL NOTpebuTens, ato
Mano peliaet npobnemy oTka3oycTomumMBOCTU. PekomeHayeTcs, YTobbl nogaya
3Heprum ot aTix 6aTapen bbina ONTUMU3MPOBAHA ANS YCTONYNBOCTY CUCTEMBI.
Takve 3apoxgpaloWnecs TEXHOMOTMW Kak «aBTOMObMMb-CeTby, obeLjatoT
cbanaHcupoBaThb CUCTEMbI BO30OHOBNSAEMON SHEPrMM U MOTYT UCMONb30BaTLHCS
C CHUCTEMaMW KOHTPONS ynpaBneHus 3SHepronoTpebnenmem B kayecTse
BMPTYanbHbIX  3nekTpocTaHumit. «OdyeHb BakHO, 4TODbI byaylme cxembl
YNpaBreHns yunTbiBanW OuUHAMUYecKue CBOWCTBA CeTu, 4Tobbl obecrneuntsb
YCTON4MBOCTb ByAyLUMX SMEKTPOCeTENy, — FOBOPUT MCCHEA0BaHME.

The study found that small-scale renewables can cause power outages.
Although a network with multiple generators should be more reliable than using a
single source of energy, in reality, when the generators run at different times, the
network does not reach optimal levels of stability, making it prone to failures.

Such a network is unpredictable as generators turn on and off intermittently and
daily and seasonal usage and meteorological conditions change. Without new
control strategies, these fluctuations were found to put the network at risk of
failure.

Batteries are a natural candidate for balancing supply and demand. However,
despite the fact that the installation of home batteries increases consumer self-
sufficiency, this does little to solve the problem of fault tolerance. It is
recommended that the power supply from these batteries be optimized for
system stability.

Emerging technologies such as "car-to-grid" promise to balance renewable
energy systems and can be used with energy management control systems as
virtual power plants. “It is very important that future control schemes take into
account the dynamic properties of the network in order to ensure the stability of
future power grids,” the study says.
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MoTpe6nexye ot ceti

3apAz, AKKYMYATOpA MoTpe6eHne oT akkymMynATOpa
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WneanbHbIi noTpebuTens Ans rApo- TeNNo- U aTOMHbIX AMEKTPOCTaHLIUN
[ins TaKkoro TMna 3NEKTPOCTAHLMA — FeHepUpYIOLMX MOCTOSHHYIO MOLLHOCTb,
naeanbHbIit noTpebutens — noTpebuTens ¢ NOCTOSHHLIM NOTPebnexueM, koraa
NUK-hakTop PaBeH eauHuue, T.e. MaKCUManbHas MOLYHOCTb MoTpebnenns —
paBHa CpedHel MOLWHOCTM noTpebneHns. 370 HampuMmep MOCTOSIHHO
BKIMIOYEHHOE OCBELLEHWe W HarpesaTenb paboTatoliuii - KpyrnocyTO4HO.
CpepHectaTucTuyeckuit nuk - dpaktop Ans 6eitosoro notpebutens ot 5 go 10.
[ns  nonyyeHus MUHMManbHOTO MUK-hakTOpa, a 3HAYUT MaKCUManbHOro
BO3MOXHOW OTZau4M reHepypyeMoii MOLLHOCTM U MUHUMarbHbIX MOTEPb B CETSX,
VCMONb3YIT CETEBOWN WHBEPTOP C aKKyMynsTOPOM B PEXWUME KOHTPONS Toka
(mMowHocTH) notpebnenns ot ceTu. Mpu Harpyske noTpebnsiollen MeHblue
33[jaHHOTO YPOBHA — pasHMLa MAeT Ha 3apsa akkymynstopa, npu Harpyske
notpebnsiowen 6Gonblue 3afaHHOrO YPOBHS, pasHuLa MOAMELLNBAETCH B
Harpy3ky ¢ akkymynsropa. Takum o6pa3om, CO CTOPOHbI CEeTH, Balla Harpyska
BbIFMSAUT NOCTOSHHOM.

Bbliwe Ha pucyHke npuseaeH npumep Ans 24 4acoBoro Npouns NoTpebnenus.
CpepHee notpebneHne OT CeTM 2 eduHWUbl, MWHUManbHoe noTpebnexne
Harpy3kv 1 eauHmMLa, MakcumansHoe notpebrexne Harpyski 6 eguHunL.

[na ceTel, MCNOMb3yIOWMX reHepaUuio OT BETpa W COMHEYHbIX MaHenemn,
npocdunb notpebneHns Gonee CNOXHbIA W [OMKEH 3aA4aBaTbCs ONepaTopoM
ceTu Ha 6ase MeTEONPOrHo3a BETPO- 1 CONHLIE- reHepaLm.

Cuctema ynpaBneHus 3aHepronotpebnenmem Demand Response oHa xe
Ripple Control nogxogut Ans [faHHoW 3agaqn (nogpobHee cmoTpuTe
npeseHTaumio). OHa npu meperpyske CETW OTKIIOYAET BTOPUYHYK (MeHee
aKTyanbHylo) Harpysky. Ho 6onee addextmBHa Cuctema ynpaenenus
aHepronoTpebneHnem Demand Response -2 oHa xe Ripple Control -2,
KoTopas Mpu MpPeBbILIEHNM TEHepaLyun Hajg CrnpocoM — BKMKOYaeT 3apsf
LiEHTPanu3oBaHHbIX 1M JIOKANbHbIX — aKKyMynsToOpoB  MPU  MUHMMarbHOM
CTOMMOCTI 3MEKTPOSHEPTiAW, @ MpW MPEBbILIEHAN CMPOCA Haf reHepauuen —
nepekmnioyaeT akkyMynsTopbl Ha NOAMELLMBAHINE X SHEPTUN B 3MEKTPOCETb.
MobunbHoe npunoxenne BAITAHC ans Android n ans ioS

MogpobHee o BAJIAHC Ha caitTe www.djv-cOm.org, a peKoMeHZauuu W
noxenanus Oyaem pafpl yenbilwatb OT Bac Ha office@djv-com.net.

Ideal consumer for hydro-thermal and nuclear power plants

For this type of power plants - generating constant power, ideal consumer - a
consumer with constant consumption, when the crest factor is equal to one, i.e.
maximum power consumption is equal to the average power consumption. This
is, for example, constantly on lighting or a heater that works around the clock.

The average peak is a factor for a residential consumer from 5 to 10. To obtain
the minimum crest factor, and hence the maximum possible return of the
generated power and minimum losses in the networks, a network inverter with a
battery is used in the current (power) consumption control mode from the
network. When the load consumes less than the specified level, the difference
goes to charge the battery, when the load consumes more than the specified
level, the difference is mixed into the load from the battery. So from the network
side, your load looks constant.

The figure above shows an example for a 24 hour consumption profile. The
average consumption from the network is 2 units, the minimum load
consumption is 1 unit, the maximum load consumption is 6 units.

For networks that use generation from wind and solar panels, the consumption
profile is more complex and must be set by the network operator based on the
weather forecast for wind and solar generation.

The Demand Response energy management system, also known as Ripple
Control, is suitable for this task (see the presentation for more details). When
the network is overloaded, it turns off the secondary (less relevant) load. But
more efficient is the Demand Response -2 Energy Management System, also
known as Ripple Control -2, which, when generation exceeds demand, turns on
the charge of centralized and local batteries at a minimum cost of electricity, and
when demand exceeds generation, it switches the batteries to mixing their
energy into the power grid .

BALANCE mobile application for Android and_i0S
More information about BALANCE is on the www.djv-com.org, and we will be
glad to hear your recommendations and suggestions at office@djv-com.net.
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