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RE-ENERGIZE UKRAINE

MepamuHimin 3aknag B [Mokpoecbkill niicbkiin

TepumTopianbHili rponmagi

Medical facility in the Pokrovska urban

territorial community
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3rigHo onmcy kelca Ha TepuTtopii mepgumyHoro
saknagy € AnBi 6ypieni, posTtawosaHi nopyd Ha
BigctaHi S50 wm, Ha pgaxax SKUX MOXIBO
PO3MICTMTI COHAUHY enekTpunyHy cTaHuito (CEC):

o [loKpoOBCbKMA  LEHTP  MNepBYIHHOI  MepnuKo-—
caHiTapHol ponomorm (Ha caWMTi kellcy -
amoOynaTopis 3aranbHol npakTmkn cimelnHol

MeauuH, Hagani — améynaTopisa) 3 nnouLero
nokpieni ans yctaHoekm CEC B 300 kB.M;

« [lokpoBcbka paloHHa nikapHa (Ha calTi kewcy
Ta Hagani — nikapHA) 3 nnouwLero Nokpieni ans
ycTaHoekin CEC B 1200 kB.M.

Ha pasi € «kowTwm A4ONd  OHOBMIEHHS  Aaxy
ambynaTtopii, Tomy nuwe moro i 6yage PoO3rasHYTO
B JaHOMYy Kelci.

SayBaxxeHHs Ne’l.

3 MeTol niaBrueHHss edeKTMBHOCTL reHepauil
eneKkTpoeHepril COHAYHMMIN NaHensMyl  MOXXBO
noeefeTbes npvdpatm Ti gepeBa, ski CcTBOPOWOTHL
380HIN 3aTiHeHHsi. Xoua OyNO ckasaHO, WO BKUCOTa
nepes cknapgae nuvwe 6 m, Ha 3HimkKy 3 Google
Earth mo>xHa no6aunTin, WO NeBHi yacTvHWY gaxy €
3aKpTMIN TiHaMI B1ig pepes.

SayBaxxeHHs Ne2.

B npoekTi He maoe moBa npo Te, Wo € OGadkaHnwm
HaBaHTaXEHHsM, Wo Mae OyTm 3abesnedeHnMm 3a
paxyHOK COHSUHIIX KONEeKTopiB.

SayBarkeHHs Ne3.

BigcyTHi rpadikm cnoxuveBaHHA enekTpoeHepril
po3rnsgHyTnx o6'ekTiB. € nmwe  womicauHe
CNOXIVBaHHSA enekTpoeHeprii. Takox BigcyTHi

rpadikim cnoXmeaHHA TENMOTI NPVMILLEHHAMY, OaH1
no TennoeTpatam 6ypieenb. Le, 3okpewma,
BUKNNKAHO ¥ TWM, WO BigcyTHim iHameipyanbHuin
TennoBwin NivmnbHMK ans éynieni.

According to the case description, there are two
buildings on the territory of the healthcare
facility, located side by side at a distance of
50 m, on the roofs of which it is possible to
place a solar power plant (SPP):

o Pokrovsky Primary Healthcare Centre (on the
case study website - outpatient clinic of
general practice of family medicine,
hereinafter referred to as the outpatient
clinic) with a roof area of 300 sq m for the
installation of a SPP;

« Pokrovske District Hospital (hereinafter
referred to as the hospital) with a roof area
of 1200 sq m for the installation of a SPP.

Currently, there are funds available to renovate
the outpatient clinic's roof, so this is the only
one that will be considered in this case study.

Remark #£1.

In order to increase the efficiency of
electricity generation by solar panels, it may
be necessary to remove the trees that create
shadow zones. Although the trees were said to
be only 6 m high, Google Earth imagery shows
that certain parts of the roof are shaded by the
trees.

Remark #2..
The project does not mention what is the
desired load to be provided by solar collectors.

Remark #3.

There are no electricity consumption schedules
for the facilities under consideration. There is
only monthly electricity consumption. There
are also no graphs of heat consumption by
premises, nor data on heat losses of buildings.
This is, in particular, due to the fact that there
is no individual heat meter for the building.
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CueHapii po3BmMTKY noaium
Scenarios for the development of events

ONTUMICTUUYHUI CLLeHapin

MOXXNBE NPUNHATTA 3aKOHIB, WO CNPOLLYTb
yMOBW Ans BnpoBagxeHHs BAE B YKpaiHi,
30KpeMa Woa0 Npoaaxky BUpobneHol
eNeKTpoeHepril;

BTpaTa ePeKTUBHOCTI (hOTOBO/bTAIYHMX MAHENEN
MeHLLA 3a OUiKYBaHI NOKA3HUKMN.

Optimistic scenario

laws may be adopted to simplify the conditions
for the introduction of renewable energy sources
in Ukraine, in particular, the sale of electricity;

the loss of efficiency of photovoltaic panels is less
than expected.

ba30BUK CLEHapin

BUXOAMMO 3 AINCHUX 3aKOHIB YKpaiHu;

BTpaTa e(DEeKTUBHOCTI COHAYHUX KONEKTOPIB
BIANOBIAA€E OYIKYBAHMM MOKA3HUKAM.

Baseline scenario

based on the current laws of Ukraine;

the loss of efficiency of solar collectors
corresponds to the expected indicators.

MecumiCcTUUHUN CLeHapin

MOXX/IMBE NPUNHATTA 3aKOHIB, WO YCKNAAITb
YMOBW ANns BnpoBagxeHHa BAE B YKpaiHi;

BTpaTa edeKTMBHOCTI hOTOBONbTAIYHUX NAHENen
nepeBuLLyE OUiKyBaHi MOKA3HUKN,
boToBONbTAIUHI MaHeNi TaKoX NOLKOAXKEHO nia
yac ekcnnayaTauil.

Pessimistic scenario
possible adoption of laws that complicate the

conditions for the introduction of RES in Ukraine;

the loss of efficiency of photovoltaic panels
exceeds the expected indicators, and photovoltaic
panels are also damaged during operation.
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Hanpsamkmn BnmpiweHHA NOoTeHW1NHMX 3aaa4

Pe3mnbeTHicTb

3AaTHiICTb cucTemMi npauBaTi B KPUTWYHKMX YMOBaX, WO
noTpebye $§K HasBHOCTLI akymynatopa, Tak 1 HagaBHOCTIL
reHepaTtopa;

OCHOBHOWO 3ajadeto € 3abeanedeHHs poboTm wecTtm (6)
XxonoawmnbHMkie B ambynaTtopil Ha BuNagoK  MAPUNVIHEHHS
SOBHI1WHbOIO eHepronocTayaHHs (nouaTkKOBa KinbkicTb
xonoguvinbHkKiB cknapgana gl (2) oavHuLl i He BuMKNOYanNocb
36inbweHHs ix kinbkocTi;

B ambynaTtopii 3acTocoBaHO OEH3MHOBWIA TeHepaTop, KN
NPONOHYETbCH 3aMiHVTI 61inbLu HaaiHKMm OIN3ENbHIN
reHepaToOpPOM.

the ability of the system to operate in critical conditions,
which requires both a battery and a generator;

the main task is to ensure the operation of six (6)
refrigerators in the outpatient clinic in case of interruption
of external power supply (the initial number of refrigerators
was two (2) units and it was not excluded that their number
could be increased:;

the outpatient clinic uses a petrol generator, which is
proposed to be replaced with a more reliable diesel
generator.

BigHoBNIOBaHA eHepreTika

Xoya  3anpornoHoBaHl pileHHa nepeBaXHO  CTOCYBasuMcCb
3aCTOCYBaHHS BioHOBMOBAHOI eHepreTuKiA, HeoOxiaHo
BpaxoByBaTl cymicHy pob6oTy sk BIE, Tak i1 reHepaTopa, Wwo
B/IKOPWVICTOBYE BIKOMHE NMasMBO Ha BMNaAOK Haripwmx yMoB;

B SKOCTi OCHOBHOro 3acoby pPo6oT BiAHOBNIOBAHOI eHEPreTmKmn
3anponoHoBaHO BCTaHoOBNTKM ¢$OTOBONbTAlUHLI naHeni Ha paxy
oynieenb;

nepeBaro TaKnMxX piweHb € He nvwe eKoHOMis KowTi.,
ekonoriuHictb Ta MoxnmBicTb 3abes3neudeHHs enekTpoeHeprieto
éyaiBenb, ane M MOXAMBICTb OTpMMaT TFpPaHT Ha iX
BCTAHOBJ/IEHHS, WO 3MEHLUNTb BAPTiCTb 3anpoOnoHOBaHNX PllleHb.

although the proposed solutions were mainly focused on the
use of renewalble energy, it is necessary to consider the joint
operation of both renewable energy and a fossil fuel
generator in case of the worst conditions;

as the main means of renewable energy, it was proposed to
install photovoltaic panels on the roof of buildings;

the advantage of such solutions is not only cost savings,
environmental friendliness and the possibility of providing
electricity to buildings, but also the possibility of
obtaining grants for their installation, which will reduce the
cost of the proposed solutions.
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BiriSHa4eHHS NOTYXXHOCT1 CNOXIUBaHHA eNeKTpoeHepril xonoaumnbHUKaMI
Determining the power consumption of refrigerators

3agaHa NoTYXHicTb XonoaunbHIKA:
e P=1kBT;

MpoTe TexXHiYH1 XapaKTepmCcTMKIA
XapaKTepPUCTIUKI XONOoAMNbHINKiE
HagalTb iHWe 3HaAYeHHNA:

- U =220 B;
« I =12A.

Takuinn 4HNMHOM, NOTYXHicTb ogHOro
XonoaunbHINKa CTaAHOBITb:

e P=U*I"cosyp =180 Br.

A wecTin 3 ypaxyBaHHANM koediuieHTa

oAHoO4YacHoOCTi 0,7:
s P(6)=0,7*0*/180 =760 BT.

Po3paxyHKI BNIKOHaHO 3rigHo:

« [1IbH B.2.5-23:2010 «[lpoeKkTyBaHHS

enekTpoobnagHaHHA 06'ekTiB
LMNBiNbHOro Npri3HAYEHHS»

The power of the refrigerator is set:
« P =1kW;

However, the technical specifications
of the refrigerator characteristics
give a different value:

- U=220V;
« I =1.2A.

Thus, the power of one refrigerator is:
e P=U*TI*cosp =180 W.

And six units, taking into account the
simultaneity factor of 0.7:

P(6)=0.7*6*180 = r60 \\.

The calculations were made according
to:
« DBN B.2.5-23:20’10 "Design of
electrical equipment for civilian
purposes”

IHwWwa 3apada: 3ab6e3nedHeHHs BUICOKOro
3HAa4YEeHHS1 MYCKOBOro CTPYMKY Npi 3anycKy
oGnagHaHHA.

CborogHi Taka 3apgada BUMpilyeTbca He 3a
paxyHokK 3abe3neudeHHs Ccuin CTPYMY, 3HauYHO
BUW,OI 3a ekcnnyaTauinmHi noTtpebm, a 3a
paxXyHOK BIKOPWCTaHHS crneuianisoBaHoOro
obnapgHaHHg, 3okpema UPS. Takum dmHOM,
BVIKOPMNCTAHHS cydacHoro ob6nagHaHHS 3Ha4YHO
SM1iHIOE nodaTKoBi YMOBMK, WO HaABOAWIVCDL B
TeXHiuHoMmYy 3aBaaHHi.

Another task is to ensure a high value of
the inrush current when starting up the
equipment.

Today, this problem is solved not by
providing a current much higher than the
operational needs, but by using specialized
equipment, such as UPS. Thus, the use of
modern equipment significantly changes the
initial conditions specified in the terms of
reference.
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BcTaHOBNEeHHA POTOBOMbTAIHHIIX NaHeneil Ha gaxy anmméynaTopil
Installation of photovoltaic panels on the roof of the outpatient clinic

doTorpadia 6yaieni annéynatopii MopaenioBaHHA po3TawyBaHHA doToBONbTaAlHHIMX NaHenein B 3D

Photo of the outpatient clinic building Modeling the location of photovoltaic panels in 3D
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Po3paxXyHOK THNOBIUMX €EKOHOMiYHIX NapameTpiB
Calculation of typical economic parameters

AkymynaTop
24%

IHBepTOpM / Invertors
16.1%

SaranoHmin GrogxxeT

Brop>xeT NPOEKTY
amobynaTtopil 3a NOBHOIO
NOKPNTTS mae cknapaTm

6nm3bko 3,8 MIH rpH. Takuu €
oraXeT 3a MakKClMaibHOI
KinbkocTl BCTAHOBNEHOIo
obnagHaHHs.

®doToBosnbTaiuHi NnaHeni / PV panels
60%

Total bucdget

The budget of the outpatient
clinic project should be
about UAH 3.8 million for
full coverage. This is the
budget with the maximum
amount of equipment
installed.

3araJjibHa XapaKTepuCcTIKI

NMoTyxHicTb, KBT:
-« 58

Cyma iHBecTuuiin (rpaHTammm +
BUITPATIU rponaam), TMC. rpH:
e 3 820 (2387 +1432)

TepmiH oKynHOCTL 3a ynosm
OoTpUINIaHHS rPaHTiB NnpocTmii/gmck.
(NnpMinHATa K 3a YMOBH NPOAAXKY
eNeKTpoeHeprii), srigHo nmnmTonmmnx
NOKa3HIKiB:

e 3/3
Gieneral characteristics

Power, kW\:
« 58

Amount of investment (grants +
community costs), UAH ths:
« 3 820 (2387 +1432)

Payback period under the
condition of receiving grants is
simple/discrete (assumed as under
the condition of selling
electricity), according to specific
indicators:

«3/3
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NMoTeHuUian Ana oTpUMAaHHA NPaHTiBE Nig YMMOBU CTANIOr0 PO3BITKY
Calculation of typical economic parameters

OTpuMaHHA KowTiB BiA:

Deutsche Gesellschaft fur
Internationale Zusammenarbeit (GlZ2)
GmbH, (Himeubke TOBapUCTBO

MIXXHapPOAHOro CriBpoBITHMLTB)3;
BebaToH “Sustainability4Ukraine” Big

CSR.Europe, CSR.Ukraine Ta
Dobro.UA
[loconbcTBO DefepaTUBHOI

Pecnybnikn HimeuunHn.

MepTtBogaBuyi 3 3akopgoHy (e
npuknagu i3 Tlonbwi, Yexii Ta
Himeuunnn)

OTpuMaHHA obnagHaHHA Bif KOMMaHIM
Hanpuknag,
komnaHia  SOLSOL 3a
Heypagosoi opraHizauiit NESEHNUTI.

BUPOBHUKIB. uecbka

NigTPUMKMN

Funding received from:

Deutsche Gesellschaft fur Internationale
Zusammenarbeit (GlZ) GmbH, (German
Society for International Cooperation)a;
Sustainability4Ukraine webathon by
CSR.Europe, CSR.Ukraine and
Dobro.UA

Embassy of the Federal Republic of
Germany.

Donors from abroad (there are examples
from Poland, the Czech Republic and
Germany)

Receiving equipment from
manufacturers. For example, the Czech
company SOLSOL with the support of
the NGO NESEHNUTI.

BI/IKOpI/ICTaHHFI 3aowaaXeHux KOWITIB 3a PaXyHOK
BripoBagXeHux piLIJeHb MOe 6YTI/I BUKOPUCTaHO OAnA
nogasnblloro CnpnAHHA:

yTenneHHio éyaisenb;

3aMiHI BIKOH;

NPOBEAEHHIO eHeproayauTa;

BCTAHOBNEHHA NIUNNIbHUKIB TENNOTW;

nepexin Ha BIOHOBNIOBabHI A)epena eHepril gna
onaneHHA byhisesb Nicna NpoBefeHHA BULLE O3HAUEHUNX
3axofiB.

The savings from the implemented solutions can be used to
further promote

insulation of buildings

replacement of windows;

conducting energy audits;

installation of heat meters;

switching to renewable energy sources for heating
buildings after the above measures have been
Implemented.
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Implementation plan
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BepeceHb-»oBTeHb 2023 nucronag-rpyaeHb 2023 ciueHb-6epeseHb 2024
BHeceHHA 3MiH B peMOHT gaxy [MigrotoBKa Ao NOLWYKYy iHBECTULIN OnA [igrotoBka Ta NpoBefeHHA TeHaepy 3
amMbynaTopii woa0 COHAYHMX NaHenen Ta BCTaHOBJIEHHA COHAYHUX NaHenen Ta 3aKyniBni obnagHaHHA.

MOLUYK MiCLLA ANA po3TallyBaHHA CYynyTHbOro obnagHaHHA

noB'A3aHOro 3 HUMM obnagHaHHA.

September-October 2023 November-December 2023 January-March 2024
Amendments to the outpatient clinic's Preparing to seek investment for the Preparing and conducting a tender for
roof to include solar panels and find a installation of solar panels and related the purchase of equipment.

place to locate related equipment. equipment

KBiTeHb 2024

PemoHT gaxy ambynatopii, nigrotosui
pPO6OTM A0 MOLYKY COHAYHMX NaHenen Ta
NOLWYK MicLA ANna po3TallyBaHHA
NnoB'A3aHOro 3 HUMKM obnagHaHHA.
BctaHoBneHHA poToBONbTAIIUHMX
naHeneun tTa obnagHaHHA. 3aBepLUEHHSA
NPOEKTY.

April 2024

Repairing the roof of the outpatient
clinic, preparatory work for the search
for solar panels and finding a place to
locate the equipment associated with
them.

Installation of photovoltaic panels and
equipment. Completion of the project.
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CannoouilHKa NPOEKTY
Project self-assessment
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Halwa
KonaHAaa

Oner JINCAK, K.T.H.

HayKOBUIN CMiBPOOITHUK
IBE HAH YKkpaiHu

AHacTtacia BAPUJTO

HayKoBa cniBpobiTHULA
IBE HAH YKpaiHu

Our
team

Oleh LYSAK, PhD

research scientist,
IRE of the NAS of Ukraine

Anastasia Barylo
research scientist,
IRE of the NAS of Ukraine
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Oakyenno 3a nepernsaj.

Thank you for watching.



