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PRESENT SITUATION

-Number of buildings: 48 public buildings (12
primary schools, 8 kindergartens, 13
administrative barracks, 13 rooms of the Urban
and Local Communities and 2 gymnasiums).
-The total heating floor area: 50.503 m?
-Municipal area of 46,9 km? with 153,6 km of
local roads and streets.

-Energy consumption: 9.641.115 kWh per year
-Population of 58.216 inhabitants



Energy consumtion by users

u Street lighting 22 %

® Administrative buildings 5 %
“ Primary schools 50 %

m Kindergartens 23 %




Consumption by energy carrier

‘ = electricity 30 %
= oil heating 30 %
= central heating 40 %
= wood heating 0,01 %



MEEP OBJECTIVES 2010-2014

- Reduced energy consumption of 45-50 %

- Reduced emissions of greenhouse gases of 40 %

- Improved services for street lighting

- Reduced energy costs in the municipal budget of 45- 50 %
- Renovated energy systems and buildings

- Improved comfort in municipal buildings



ENERGY EFFICIENCY POTENTIAL

Sector rﬁgzgugg Alf(t\?\;h/Eylz ;3 % savings After EE s av?/r(:
KWh/year KWh/year gs

Education 6.598.609 3.606.109 45,4 2.600.584 60,6
Primary schools 4.560.962 2.408.062 47,2 1.747.736 61,7
Kindergartens 2.037.647 1.198.047 41,2 852.848 58,1
Administration 520.897 260.897 49,9 189.141 63,7
All Buildings 7.119.506 3.867.006 45,7 2.789.725 60,8
Street lighting 2.521.609 1.441.609 42,8 1.441.609 42,8
TOTAL 9.641.115 5.308.615 44,9 4.231.334 56,1

EE-EE measures at all buildings, EE23-EE measures in 23 buildings by
MEEP 2010-2014. 4



Benefits of implementing MEEP

- Energy savings: 4.332.500 kWh (electricity, tonso f
fuel oil)

- Net monetary savings: 25.948.764 den (455.636 EUR)

- Environmental Benefits: 2.422 tons savings CO2
gases and other emissions

- Other benefits: improved comfort, improved
municipal services, new jobs, fewer health problems



MEEP financial plan and profitability

investment (*)

2010 2011 2012 2013 2014 TOTAL

Municipal Budget den| 2.336.350| 6.501.237| 5.725.000| 5.617.500( 3.023.973| 23.204.059
Grant den| 1.485.000( 19.503.710|17.175.000| 16.852.500| 9.071.918| 64.088.128
Total

investment den| 3.821.350| 26.004.946| 22.900.000| 22.470.000| 12.095.891 | 87.292.187
costs

Net savings den/year [11.010.480 (3.907.312 |[3.908.412 |4.13 5.632| 2.986.928 | 25.948.764
Payback time years 0,3 6,7 5,9 54 4,0 3,4
Internal rate of

return on % 288,1 14,3 11,2 19,7 23,7 29,2

(*) Calculated with 15 years of economic life and 5

.9% real discount rate




Energy consumption before and after EE measures
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Annual savings of CO2 emissions (t/year)

Energy Carrier:
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Year % TOTAL
2010 7.5 473 473 P
2011 8,2 519| 362 111 46 o
2012 7.6 478| 362 43 73 T
2013 7,9 495| 362 56 77 1 965
2014 7.3 457| 362 56 39 e
Total reduction in CO2
emissions 38.5 2.422( 1448 266 708
Present CO2
emissions 100 % 6.292(4.463 | 771 |1.055
CO, coefficient of
emissions K (kg/kWh) - 1.340 | 0.33| 0.28
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Profitability of investment

2010 2011 2012 2013 2014 TOTAL
Investment Den 3.821.350| 26.004.946 | 22.900.000| 22.470.000| 12.095.891| 87.292.187
Net savings )?ee;r/ 11.010.480| 3.907.312| 3.908.412| 4.135.632| 2.986.928| 25.948.764
Payback time | years 0,3 6,7 5,9 54 4,0 3,4
NPV (*) Den | 103.531.479 | 18.171.576| 19.797.247 | 27.402.656 | 17.026.833| 165.709.792
NPVQ (*) 27,09 0,91 1,08 2,12 1,41 1.9
IRR (*) % 288,1 14,3 11,2 19,7 23,7 29.1
Payoff time years 0,4 6,3 5,7 3,6 4,8 3,9

(*) Profitability is calculated with economic lifet

ime of 15 years and a real discount rate of 5.9%.

11




Cash Flow

2010 2011 2012 2013 2014
22.900.0000 22.470.000

Investment 3.821.350 o 12.095.891
Financing:

Municipal budget 2.336.350 | 6.501.237 | 5.725.000 | 5.617.500 3.023.973
Grant

1.485.000 | 19.503.710 | 17.175.000 | 16.852.500 9.071.918
Loan

- Cost of servicing debt

Net Savings 11.010.480 3.907.312| 3.908.412 4.135.632 2. 986.928
Net Cash Flow 8.674.130 8.895.356 | 14.058.804 | 18.780.736 24.869.991
Accumulated Cash Flow 8.674.130 | 17.569.486 [31.628.290 | 5 0.409.026 75.279.017
Net Present Value (NPV) 8.674.130 8.399.769 | 12.535.927 | 1 5.813.381 19.773.875
Acummulated NPV 8.674.130 | 17.073.899 | 29.609.826 | 45.423. 207 65.197.082
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Thermal Energy Consumption - District Heating 2007-2 010
MWh Control
3 mode EE
No. Building 2007 | 2008 2009 | 2010 measure
Administrative buildings December 08
1 OKV 4394 | 433,6 | 311,1 | 186 regulation
PA Partenija Zografski
2 = 4918 | 6341 | 4752 | 3105 FEPUAY 10 10 roof
PS Krume Kepeski January 09
3 528,2 | 668,2 | 357,5 | 337 regulation
4 |PS Kuzman Josifovski Pitu 2868 B339 4188 D96 November 10| o jation
5 |PS Nevena Georgieva Dunja  |520,6 594,7 566,3 432,8 | Novemberl10 | .. ation
PS Kiril Pejcinovic January 11
6 535 | 569,3 | 574,4 | 556,9 windows
KG Veseli Cvetovi-Sinolicka January 10
7 80,3 84 88,7 | 57,7 regulation
KG Veseli Cvetovi-Mimoza January 10
8 109 | 140,8 | 130,7 | 102 regul.roof.win.
KG Veseli Cvetovi-Soncogled January 10
9 266,1 | 288,5 | 255,3 | 167,3 regul. roof
KG Veseli Cvetovi-Kokice January 10
10 135,6 | 141 | 136,2| 93,7 regul.part win.
KG 8 March-Rasadnik January 09
11 326 | 286,5|195,2| 187 regul.roof.win.
TOTAL.: 3718,8 14179,7 13509,4 2726,9




700 -

600 -
500 -
400 1
300 | i
200 +
-l I
0 1 1 1 T T T T T
g + N > & & > N &
& & & & & & o &S
'ﬁp &Q, *90 & 2 s“’b Qp“ \‘\4\ ~2~°‘° +© @c;b
K SO oq," & (\e’\ o & <P oe‘" K
& 2 & R & 4 O N a R
3 & + o ot N2 o) & o Q N\
4\1‘0 <% o*\ 50 ®< *s& 00‘\ NN on‘ \) =)
& (\°Q & o® S \a 0‘& \a & <&
& @"é *Q& oo& < oe& <0?’
o MR
& >

If we compare the data in 2008 when the average out  door temperature in the heating season
was 7,26 degrees Celsius in 2010 with an average te  mperature outside the heating season
7,37 degrees Celsius have savings based on energy e  fficiency measures implemented by:
Energy savings 1452,8 MWh.

Financial savings 10.785.926 MKD.

Savings of 406 tonnes of CO2 emissions.

5 MWh 2007
= MWh 2008

MWh 2009
= MWh 2010
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IIpoexr 3a EE B0 OY Kpyme Kenecku

CHTALT MIH &

OMLTIAHA

U3pabotun : CnaBko MMToBCKU AMNs.MaLl.UHT.
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COCTOJBA IPEQ MEPKU 3A EE

-bpoj Ha 06jekTU: YunnuiwiHa 3rpaga Ha 3 KaTa
MU CNopTCKa cana.

-BkynHaTa rpejHa noBpwunHa 2923 m2.

-Tun Ha rpaaba:MacuBHa

-Bup Ha rpeemse: LleHTpanHoO rpeewe co
MOKHOCT o 366 KW

-lMMoTpolweHa eHepruja npen mepkun 3a EE 640
MWh/ron

-CO2 emucum: 224 t/ropn

-bpoj Ha kopucHuuu: 800
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NoTpowyBayka Ha eHeprmja no BuUA Ha eHepruja

MWh

" e AeKTpPHUYHA eHepruja 42

¥ TONAMHCKA eHepruja 598
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Llenun Ha mepkuTe 3a EE

- HamaneHa noTpolwyBayka Ha eHepruja 3a /0-75 %

- HamaneHn emucunun Ha cTakneHU4YKu racosu 3a 56 %

- HamaneHu Tpowouu 3a eHepruja Bo ONWTUHCKUOT
oyueT 3a 70-75 %

- PeHOBUpaHN eHepreTckKu CUCTEMU U 3rpaau

- Mopgo6ap koHdOpPT BO 00jeKkTUTe
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Mme Ha npoekT

MpoekT 3a EE Bo OY Kpyme Kenecku

NMpecmeTaHo of -

CnaBko MUTOBCKM Aunn.mall.uHr

daTtym MapT 2011
Mepku Ha EHepreTcka edpukacHOCT
[Mpo3opu n | .dacaga
EKOHOMCKM napameTpu en. Perynauuja Bpatu KpoB BKynHoO
3awTean eHepruja kWh/rog| 269,201 65,805 82,256 32,902 450,164
MHuBecTuupja EUR 1000.00 69,600 65,745€ 33,768 € 170,113
HeTo 3awTegu/npuxoamn EUR 43072.13 10528.74] 13160.93] 5264.37 72,026
EKOHOMCKM BEK HA TpaeHwe ron 30 30 30 30 30
HomunHanHa AUCKOHTHa cTanka % 14 7 7/ 7/ s
NHdonauwnja % 2 2 2 2 2
PeanHa gUCKOHTHA cTanka % 4.9 4.9 4.9 4.9 5
[Nepunog Ha Bpakakwe rop, 0.02 6.6 5.00 6.41 2.36
[Mepnog Ha ucnnara ron 0.02 8.2 5.87 7.89 2.57
HeTo cerawHa BpegHocCT NPV 668,589 94,077)] 138,852 48,071 949,588
Koed. Ha HeTo cerawHa BpegHocT [NPVQ 668.6 1.35 2.1 1.4 5.6
MNHTepHa cTanka Ha peHTabunHocT | IRR % 38.3
npen EE 3awTteam co EE | no EE
en. MepPKU MepKun MepPKU
TonnuHcKa eHepruja KWh/rog 598.224 450.164 148.060
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NMpnaodbueku og nmnnemeHtaumnja Ha lNpoekToT

- 3awtegm Ha eHepruja: 450.164 KWh (enekTpuyHa
eHepruja, TOHU ropmBeo...)

- MoHeTapHu HeTo 3awTean. 4.430.000 peHapu/rog
(72.026 EYP/ropn)

- MpnaodbuBKKM 3a XKMBOTHA cpeauHa: 126 ToHu/ropn,
3awTeaun Ha CTEeKINeHUYKu racoBm U gpyru emmcumn

- Apyrn npupoobuBkn:. nopnoobpeH komdcopr,
noaoobpeHu ycrnyru, noMariky 34paBCcTBeHMU
npoonemu.
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