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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Background 

BACKGROUND 
The Re~ublic of Serbia, with Belgrade as capital, is w r t  of the Federal Republic of Yugoslavia, 
and contains the autonomous provinces of ~ojvodina, and Kosovo and ~etohija. ~ccording to 
the last available census data (19911, the total population is 9,779,000, of which 1,600,000 reside 
in Belgrade, the administrative; economic and cultural center of Serbia. 

Located in the central part of the Balkan Peninsula, on the most important route linking Europe 
and Asia, Serbia is referred to as the crossroads of Europe, occupying an area of 88,361 km? 
and with a population of approximately 10 million people. The international roads and railways 
passing down its river valleys make up the shortest link between Western and Central Europe, 
on the one side, and the Middle East, Asia and Africa, on the other. 

Serbia's energy consumption, particularly for space heating, imposes serious challenges to the 
country's recovery. Households and Municipal Institutions are facing difficulties paying for 
energylheat, while energy producers- particularly electricity- face supply shortages. Heavy 
subsidies to the prices of electricity and district heat had exacerbated the situation by 
encouraging high consumption levels. The budgets of cities and energy enterprises are strained 
to provide the subsidies, making it difficult to increase energy supplies. Energy efficiency is 
clearly one of the methods to relieve the supply shortages, while also providing social 
protection against the inevitable removal of subsidies. 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Background 

USAlD designed the Serbia Emergency Energy Efficiency Program (SEEEP) with the objective of 
promoting energy efficiency at national level. One of the key elements of the program is the 
widespread demonstration of financially attractive energy saving technologies, which will 
attract both private and public investments toward the repetition of the demonstration projects. 
The anticipated large number of repetitions will in turn have a substantial impact in reducing 
energy consumption at national level, with a consequent reduction in government expenditures. 

The practical implementation of SEEEP consisted in the installation of numerous energy 
efficiency demonstration projects. For the purpose of evaluating the energy savings achieved 
by each project, it was decided to use winter season 2000-2001 as the energy consumption 
baseline period, and winter season 2001-2002 for the measurement of energy consumption after 
the implementation of the projects. 

As USAlD contractor for SEEEP, during Spring - Summer 2001 Nexant performed a rapid 
assessment of the potential thermal and electric energy savings achievable in selected 
institutional buildings, to use as demonstration projects throughout Serbia. 

The assessment identified five Serbian Municipalities as the most suitable for the 
demonstration projects. From North to South, these Municipalities are: SUBOTICA, ZRENJANIN, 
KRAGUJEVAC, KRUSEVAC, and NOVl PAZAR. 

This is a brief summary of the demonstration projects implemented in these Municipalities. 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energy C o n s e M n  Measures inplemented in S u b b  

MUNICIPALITY OF SUBOTICA 

Subotica is located 195km north of Belgrade, on the Hungarian border, and has approximately 
150,000 inhabitants. The town lies in the watershed of the Danube and the Tisa rivers. In 1743 
the town received a licensed country-town status and an administration based on c ~ i l  
organization. The real development of Subotica came with the completion of the Szeged- 
Subotica railway line in 1869. From the 1880s the town's industry started to play an 
increasingly significant role in Serbia's economy, today Subotica is one of the country's most 
important towns as well as a major industrial and agricultural center. 

In Subotica, Nexant implemented Energy Consewation Measures in three municipal facilities: 
The Senior Citizens Center, the Town Hospital, and the District Heating Plant 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM -Energy Conselvaton Measures inplemented in Subotica 

SENIOR CITIZENS CENTER 

Heating System Upgrade - The center has been disconnected from the municipal District 
Heating Plant, and supplied with a new Central Heating System, consisting of two new 750 
kW boilers, with dual fuel burners and automatic control station; this new heating system 
has been housed in a new boiler room. In addition, a 132 kW boiler has been supplied for 
sanitary water. Also, the existing steam boiler has been supplied with a new dual fuel 
burner. 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM -Energy Conservation Measures bnplemented in Suboh  

Connection to the municipal natural gas distribution network has also been supplied. 

Thermostatic Control Valves have been installed on all radiators, and thermal shields have 
been installed between radiators and cold outfacing walls. 

The work was subcontracted to TERMOPROJEKT d.o.0. of Subotica. The boilers were 
supplied by TIP0 KOTLOGRADNJA of Belgrade 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Enemy Consenration Measures implemented in S u b b  

The combined savings achieved by these improvements are: 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energy Conservation Measures implemented in S u b o h  

TOWN HOSPITAL 

Condensate Return System and Steam Lines Upgrade - The badly worn-out equipment and 
material of the condensate return system of the hospital steam supply and domestic hot 
water supply system has been replaced. Also, the badly damaged steam line has been 
upgraded. 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energy Conservation Measures implemented in Subotica 

The work was subcontracted to TERMOPROJEKT d.o.0. of Subotica. 

~7 NeXanT Page 8 of 45 



SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM -Energy Conse~atan Measures inplemented in S u b o h  

The combined savings achieved by these improvements are: 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energy Consewtion Measures inpkmented in S u b o h  

DISTRICT HEATING PLANT 

Variable Speed Drive - A Variable Speed Drive has been installed on the 315 kW main 
circulation pump of the Plant, which circulates water to the district heating customen. A 
flow control station modulates the flow of water by controlling, through the VSD, the speed 
of the main pump as a function of the outdoor temperature. In this mode of operation, the 
pump's power demand is greatly lowered. 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energy ConseNation Measures implemented in Subotica 

The work was subcontracted to AD Tim d.o.0. of Subotica. 

63 NeXCff T Page 11 of 45 



SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energy Conselvatbn Measures implemented in S u b o b  

The savings achieved by this improvement are: 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM -Energy Consewation Measures implemented in Zrenjanin 

MUNICIPALITY OF ZRENJANIN 

Zrenjanin is located approximately 85 Km north of Belgrade. It coven an area of 3 kmz, 
including 22 settlements, and has a total population of 144,000,65% of which live in the city and 
the remaining in the rural surroundings. The area is considered one of the most heavily 
industrialized in Serbia. Textile is the largest industry accounting for 25% of the industrial 
output, Metal Industry accounts for 20%, and Chemical Industry accounts for 15%. The 
processing of agricultural products accounts for the biggest portion of the industrial output, 
approximately 32%. 

Nexant has implemented Energy Consenration Measures in Zrenjanin City Hall. 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energy Conse~atbn Measures implemented in Zrenjanin 

CITY HALL 

Heatinq Svstem U ~ ~ r a d e  - An intermediary heat exchanger has been eliminated, connecting 
City Hall's radiaton direclly to the District Heating Plant distribution system. An automatic 
control system has been supplied, to regulate the flow of hot water as a function of the 
outdoor ambient temperature and time-of-day operation. In addition, a metering device 
(calorimeter) has been installed to meter the amount of thermal energy supplied by the 
District Heating Plant 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energy Conservatan Measures inplemented in Zrenjanii 

Also, the existing radiaton have been supplied with thermostatic control valvw, and 
insulating shields installed between radiaton and cold outfacing walls. 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM -Energy Conse~atan Measures 'mplemented in Zrenjanin 

The heating system upgrade was subcontracted to SM INZENJERING of Zrenjanin. 

'SM lnzenjering" design deparbnent 

Windows Replacement - A total of 192 wood frame windows have been replaced with new 
wood frame, double glass panel windows of local manufacture. The Serbian Institute for the 
protection of Cultural Heritage has approved the style and the number of sections of each 
window. 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energy Conse~albn Measures inplemented in Zrenjanin 

The windows replacement was subcontracted to DANILO BOSKOVlC of Grdelica. 

The combined savings achieved by these improvements are: 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energy Consembn Measures in Kragujevac 

MUNICIPALITY OF KRAGUJEVAC 

Kragujevac is situated approximately 144 km south of Belgrade, in a predominantly farming 
area, occupying an area of 835 km2, with 57 settlements, and a population of 200,000. Early 
industrialization started in the fist half of the 19th century, with the manufacturing of artillery 
field pieces. The city boast many "first" in Serbia, including the first power station in 1884. 
Today is an important industrial centre, with approximately 1,160 private companies, including 
manufacture of passenger cars, commercial vehicles, sport and hunting arms and food 
processing. 

In Kragujevac, Nexant implemented Energy Conservation Measures in three municipal facilities: 
the Jovan Popovic Elementary School, the Natalija Nana Elementary School, and the Music 
School. 

63 NeX(nT Page 18 of 45 



SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM -Energy Consewaton Measures in fiagujevac 

JOVAN POPOVlC SCHOOL 

Liclhtino Svstem uwrade - Replacement of the old incandescent light bulbs and fortures 
with new high efficiency fluorescent tubes, complete with electro magnetic ballasts, and 
new fixtures. 

63 NeXffnT Page 19of45 



SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energy Consewation Measures in Kmgujevac 

The upgrade work was subcontracted to EMPA d.o.0. of Aleksinac 

The savings achieved by this improvement are: 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energy Conse~atDn Measures in KraguieMc 

NATALlJA NANA SCHOOL 

Lishtins System uwrade - Replacement of the old incandescent light bulbs and foctures 
with new high efficiency fluorescent tubes, complete with electro magnetic ballasts, and 
new fixtures. 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energy Consewah Measures in KragujeMc 

The upgrade work was subcontracted to EMPA d.o.0. of Aleksinac 

The savings achieved by this improvement are: 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energy Conservation Measures in KragujeMc 

MUSIC SCHOOL 

Heatinq Svstem Control and Metering - Installation of an automatic system to control the 
supply of hot water from the District Heating Plant (DHP) as a function of the outside 
temperature. Installation of a device (calorimeter) to meter the amount of energy supplied by 
the DHP. 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energy Consewabon Measures in Kragujem 

Installation of thermal insulation shields on all existing radiators facing cold surfaces (walls 
or windows exposed to the outdoor atmosphere), and installation of thermostatic control 
valves on all existing radiaton. 

The work was subcontracted to INVEST-INZENJERING of Krusevac. 

The combined savings achieved by these improvements are: 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energy Conservafion Measures lmpkmented in K ~ s e ~ e  

MUNICIPALITY OF KRUSEVAC 

KruSevac is located 210 km Southeast of Belgrade, The town dates back to the Middle Ages and 
at one time was one of the cultural centres of Serbia. The town coven 854 km2, with over 100 
settlements. The majority of the land, approximately 57% of the total area, is rural and the rest 
is considered urban. K ~ i e v a c  has a total population of 138,000 people, of which 29,000 are in 
working age. The most important industries are Chemical, Food (beverages), and Agriculture. 

In Krusevac, Nexant has implemented Energy Conservation Measures three municipal facilities: 
The Health Centre for Children and Women, the Neven Nursery School, and the Street Lighting 
System. 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energv Conservaton Measures inplemented in ~ M C  

HEALTH CENTER FOR CHILDREN AND WOMEN 

Heating Svstem U~clrade - Two new boilers of local manufacture, related ancillary 
equipment and automatic controls had been installed to replace the two obsolete boilen in 
use at the Health Center. 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energy Conservatbn Measures inplemented in Wvx 

The upgrade includes also thermostatic control valves, and thermal shields installed on the 
existing radiators. 

The Heating System Upgrade was subcontracted to INVEST-INZENJERING of K N S ~ V ~ C .  The 
boilers were supplied by PODVIS of Knjazevac. 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM -Energy Consewaton Measures implemented in Kmem 

Window Re~lacement - All the old windows have been replaced with locally manufactured 
double pane windows with PVC frames. 

0 NeWnT Page 28 of 45 



SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energy Conse~alkn Measures knplemented in W v a c  

The Window Replacement work was subcontracted to PLASTIK d.o.0. of Va~ar in .  

Also, all single pane glass panels, forming large portions of the building envelope, have 
been replaced with double pane glass panels mounted in the existing steel frames. 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - EnergvConsewakn Measures implemented in K r w e ~ c  

The glass panes replacement was subcontracted to SANS-GLASS of Kmsevac. 

The combined savings achieved by these improvements are: 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energy Conse~abbn Measures inplemented in KNse~c  

NEVEN NURSERY SCHOOL 

Heatins System Uwrade - The old boilers have been replaced with two new boilers, of local 
manufacture, complete with related ancillary equipment and automatic controls. An 
additional small stand-by boiler, and a new hot water distribution system to the classrooms, 
lavatories, and kitchen, has been installed to satisfy hot water needs when the heating 
system is not in operation (in the summer). 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM -Energy C o n s e ~ a b n  Measures inplemented in Krusem 

The new heating system is sized for the additional floor area of the newly added second 
floor, and the necessary distribution lines and radiators to the second floor have also been 
provided. 

All radiators facing cold surfaces (walls or windows exposed to the outdoor atmosphere) 
have been provided with thermal insulators installed between radiator and cold surface. 
Thermal control valves have been installed on each radiator. The old radiator wooden 
enclosures have been replaced with new ones to allow proper heat circulation, in full 
compliance with the school's aesthetic requirements. 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - E n e w  ConsewaEun Measures inplemented in Krusew 

The Heating System upgrade was subcontracted to INVEST-INZENJERING of Krusevac. The 
boilen were supplied by PODVIS of Knjazevac. 

build in^ Envelope lm~rovement - All the old windows exposed to the outside atmosphere 
have been replaced with locally manufactured double glass pane, PVC frame windows. 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energy Consewation Measures impkmented in K N S ~ M ~  

Also, all single pane glass panels, forming the two internal atriums have been replaced with 
double pane glass panels. 

The window and glass panels replacement was subcontracted to PLASTIK d.o.0. of Vavarin. 

Additionally, thermal insulation has been installed on the internal surface of the slanted roof 
of the newly added second floor. 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energy Consewaton Measures implemented in K r u s e ~ :  

The combined savings achieved by these improvements are: 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM -Energy Conservation Measures implemented in Knnevac 

STREET LIGHTING 

I \ i 

Part-time Delampinq - Implementation of this measure is feasible only when the lighting 
system is three phase wired, and requires the installation of inexpensive radio-controlled, or 
timer switches. The required radio controlled relays have been installed, and now 50% of the 
upgraded street lighting system is being switched off after midnight It has to be noted that 
after switch off, the level of light in the affected streets is still at an acceptable level, and 
poses no hazard to the limited volume of circulation at that time of the night. 

0 NeXanT page 36 of 45 



SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM -Energy Conservation Measures implemented in Km~c 

The savings achieved by this improvement are: 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energy Conservation Measures implemented in Novi Pazar 

MUNICIPALITY OF NOVl PAZAR 

Novi Pazar, an ancient town dating back to the Middle Ages, is located in southern Serbia, 315 
km from Belgrade. The city coven an area of 742 km2, 49% of which is agricultural, with 99 
settlements. The population is approximately 85,000 people, with 70% living in the city and the 
rest in the rural surroundings. An important trade post in the Middle Ages (Novi Pazar means 
new bazaar), the city is now a thriving industrial centre, with textiles and food processing as its 
main activities. The Monastery of Sopocani (1263-1268), under UNESCO Protection, is located 
within the city's jurisdiction. 

In Novi Pazar, Nexant implemented Energy Conselvation Measures in two municipal facilities: 
the Vuk Karadzic Primary School, and the Stefan Nemanja Primary School 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM -Energy Conse~abn Measures implemented in Now P m r  

VUK KARADZIC PRIMARY SCHOOL 

I 

Heatina Svstem u~arade -Two new light oil fired boilers of local manufacture, with related 
ancillary equipment and automatic control system have been installed to replace the two 
obsolete coal fired boilers in use at the School. Thermostatic control valves and thermal 
shields have been installed on the radiators already existing in the school. 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM -Energy Conse~abn Measures implemented in Novi Pazar 

The upgrade was subcontracted to INVEST-INZENJERING of Krusevac. The boilers were 
supplied by PODVIS of Knjazevac, and the automatic controls were supplied by FENIKS of 
Nis. 

The savings achieved by this improvement are: 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energy Consewation Measures hpkmented in Novi Pazar 

STEFAN NEMANJA PRIMARY SCHOOL 

Heating System Uwrade - Two new light oil fired boilers of local manufacture, with related 
ancillary equipment and automatic control system have been installed to replace the two 
obsolete boilers in use at the School. Thermostatic control valves and thermal shields have 
been installed on the radiators already existing in the school. 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM -Energy Consewatan Measures implemented in Novi Pazar 

The upgrade was subcontracted to INVEST-INZENJERING of Kmsevac. The boilers were 
supplied by PODVIS of Knjazevac, and the automatic controls were supplied by FENIKS of 
Nis. 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energy Conservation Measures inplemented in Novi Parar 

Windows Replacement - All the school's old windows have been replaced with new double 
glass pane, PVC frame windows of local manufacture. 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM - Energy Consewatbn Measures inplemented in Novi Pazar 

The windows replacement was subcontracted to VALVE PROFIL of Ratina, Kraljevo 

Liqht System U~arade - All the incandescent light bulbs have been replaced with high 
efficiency fluorescent tubes. 
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SERBIA EMERGENCY ENERGY EFFICIENCY PROGRAM -Energy Conservafion Measures implemented in Novi Pazar 

The light system upgrade was subcontracted to JIT TECHIC of Sid, 

The combined savings achieved by these im~rovements are: 
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