
good PRACTICES
GUIDE FOR IMPLEMENTATION OF PROJECTS
FOR ENERGY EFFICIENCY IN STREET LIGHTING 
The present Guide has been worked out in the framework of the project "Energy Efficiency Strategy to Mitigate GHG Emissions.
Energy Efficiency Demonstration Zone in the city of Gabrovo, Republic of Bulgaria", financed by the Global Environment Facility
through the UNDP. It offers a summary of the experience accumulated in the course of implementation of the Demonstration Project
"Energy Efficiency Reconstruction of the Street Lighting System in Gabrovo", as all as that of similar projects implemented in other
municipalities throughout the country. The Guide is the product of the joint efforts of leading experts in the field of lighting equipment
and automation, as well as consultants with practical experience in maintenance and construction of efficient street lighting systems.
In a special section under the title Good Practices are presented successful projects, implemented in member-municipalities of the
Municipal Energy Efficiency network EcoEnergy, as well as examples from the European practice.
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EnEffect is a non-profit NGO, founded in 1992, with the aim to support the efforts of the central and local 
authorities for attainment of sustainable development of the country through more efficient energy use.

To contribute to the formulation of a policy for efficient use of energy resources at all management levels.

To support local institutional and human capacity building as a prerequisite for initiation, development
and implementation of energy efficiency programs.

To promote the development of a local market for energy saving technologies, products, materials and
services.

To assist the exchange of experience and information aimed at improvement of energy efficiency.

Overcoming of all barriers to energy efficiency in Bulgarian municipalities and creation of incentives
for energy conservation.

Development and management of investment and demonstration projects for energy conservation.

Development of municipal and regional energy efficiency programs.

Provision of education and training in the field of rational use of energy.

Collection, processing and distribution of information on energy efficiency.

EnEffect is acting as Secretariat of the Regional Network for Efficient Use of Energy and Water
Resources in Southeast Europe (RENEUER). Members of RENEUER are municipalities, NGOs and
companies from Albania, Bosnia and Herzegovina, Bulgaria, Macedonia, Moldova, Romania,
Chroatia and Serbia and Montenegro.
EnEffect is acting as Secretariat of the Municipal Energy Efficiency Network EcoEnergy, whose mem-
bership by 2003 comprises 159 municipalities as member minicipalities or associated members.
EnEffect is part of a network of similar energy efficiency centers in Poland (FEWE), the Czech
Republic (SEVEn), Russia (CENEf), China (BECon) and Ukraine (ArenaECO).
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PARTNERS AND DONORS

OBJECTIVES

PR IOR I T I ES

State bodies, local authorities, research and training centers, univerities, companies and NGOs in
Bulgaria. Consultancy companies, institutes and NGOs from Europe and the USA. The Global
Environment Facility, the US Agency for International Development, the European Commission, the
UN Economic Commission for Europe, the United Nations Development Programme, the Regional
Environmental Centre, West European governments.

NATIONAL AND INTERNATIONAL NETWORKS

For contacts:
Center for Energy Efficiency EnEffect

www.eneffect.bg

Tel. (+359 2) 963 1714, 963 0723,
963 2169; Fax (+359 2) 963 2574

E-mail:
eneffect@mail.orbitel.bg

Mailing address:
1606 Sofia, P.O.Box 85

Office: 1164 Sofia, 
1, Hristo Smirnensky Blvd., fl. 3
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GUIDE FOR IMPLEMENTATION 
OF PROJECTS FOR ENERGY EFFICIENCY 
IN STREET LIGHTING 

The present guide has been developed as part of the project "Energy Efficiency Strategy to Mitigate
Greenhouse Gas Emissions. Energy Efficiency Demonstration Zone in Gabrovo", funded by the Global
Environmental Fund through the United Nations Development Programme. The guide is based on the experi-
ence gained during the implementation of the Demonstration Project for Energy Efficiency Improvement of the
Street Lighting in Gabrovo, as well as on the experience from similar projects in other Bulgarian municipalities.
The separate chapters have been developed by leading specialists in the field of lighting engineering and
automation, and by consultants with practical experience in the maintenance and construction of efficient
street lighting systems.

The guide follows the implementation stages of energy efficiency projects - from the selection of norms,
through the audit of the existing condition and the identifying of energy efficiency measures, up to the selection
of the most feasible lighting fixtures from economic and technical point of view. Some aspects of the efficient
maintenance of the street lighting systems and the potential options for funding that kind of projects have been
considered, too.

The guide is targeting municipalities that will be implementing energy efficiency street lighting projects, and its
aim is to assist the city managers and experts when fulfilling such projects. The guide is not supposed to pro-
vide all necessary information and knowledge. On the contrary, it rather provides instructions where and how to
find additional consultation, what part of the job the municipalities can do by themselves, and when they need
to contract specialized companies and consultants. The trend in Bulgaria being towards transferring the opera-
tion and maintenance of the street lighting to the municipal authorities, we hope that the present Manual will be
of help to the local governments.
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The street lighting has an important impact on the life of the modern man. The
artificial lighting provides conditions for performing twenty-four hour activities.
Good street lighting is an important prerequisite for the ensuring of safe evening
and night traffic, increased traffic capacity of the street network, improved safety
and confidence of pedestrians and reduction of crime rate.

ROAD ACCIDENTS AND STREET LIGHTING
One of the main functions of the street lighting is to ensure the safe evening and
night traffic of cars and pedestrians and create conditions for increasing the traf-
fic capacity of the street and road network.

Road accidents are a major problem of modern transport. A lot of accidents
occurs during evenings and nights, when 25% of the automobile traffic takes
place. The number of the live casualties during that period almost equals the
casualty number falling on daytime, when 75% of the traffic takes place.

The total annual length of the dark part of the day, when artificial lighting is need-
ed, is 4200 hours. Researches in different countries point at a 1.5 times increase
of the accident rate during dark-time periods.

The Traffic Police Department of the National Police Service in Gabrovo conduct-
ed a research based on the police records for 4000 road accidents of 1994,
1995, 1996, 1997 and 1998, concerning road accidents that happened during
night hours and in daytime. Figure 1 shows the number of road accidents in
Gabrovo, that have caused material damage, during night and day time for
1994, 1995, 1996, 1997 and 1998. From the analysis of the results it is evident
that:

- 21-23% of the total number of road accidents in Gabrovo happen during dark
hours;

- road accident rate is highest during the winter nights - from October till
February - 26 to 36 %;

- road accident percentage is also higher at early night and morning hours of low
visibility - at dusk and dawn.

The high accident percent during the dark hours in Gabrovo corresponds to sim-
ilar data from other countries, according to Paper No. 8 of the International
Lighting Commission. As per the statistics in Germany, when the illuminance is
reduced by 50%, the road accidents number increases by 30%, and the number
of the lethal accidents - by 50%. Figure 2 shows, by graphs, the relationship of
accidents number in dark hours and daytime as a function of the roadway lumi-
nance.

All that evidence preconditions the need to focus on considering and assessing
the street lighting as a substantial factor for the reduction of road accidents in
darkness periods.

CITIZENS' SAFETY AND STREET LIGHTING
Ensuring citizens' safety is the main function of street lighting in the residential
areas, at streets within them and and in small towns with low car traffic.
According to statistics in Germany, when 50% of the street lighting is switched
off, the house breakings increase by 65%, hooliganism increases by 25%, and
car thefts - by 13 % (figure 3).

Data from the Gabrovo Police Department for the years 1995, 1996, 1997 and
1998 have been sorted and analyzed for the filed criminal acts that have
occurred only on the city's streets, squares, parkings and other open public
places having street lighting.

Over the total number of registered crimes for the respective year, only 26 to
36% have happened on lighted open public places, streets, squares, parking
lots et al. (Figure 4). The share of those criminal acts falling on darkness hours is
80-90%.
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Road accidents causing material 
damage during night and day time in Gabrovo
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Dependence of the number of accidents in dark
hours and daytime on the average luminance



STREET LIGHTING CONDITION 
IN THE BULGARIAN MUNICIPALITIES
Bilyana Petkova-Chobanova, EnEffect
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TECHNICAL CONDITION
According to data from the National Electric
Company (NEK) of 1999, around 1 million light
bodies have been installed in Bulgarian munici-
palities. About 90% of them use mercury lamps
and are worn out. The information from the same
source, as well as from the observatons conduct-
ed by EnEffect, shows that only about 30% of the
installed lighting capacity (wattage) in the coun-
try is in operation. That circumstance is due to
several factors. On the one hand, municipalities
were forced to switch off 60-65% of their lighting
installed, because of their inability to pay the
electric power consumption. On the other hand,
the power distribution companies operating the
lighting systems did not provide for timely repair
and maintenance of the light bodies, nor for reg-
ular replacement of the burt-our lighting fixtures.
That entails further reduction in the number of
working lights. The operation cycle of the street
lighting systems is not efficient, either. The light-
ing at streets, squares and other open areas is
switched on and off by photocells. They are not
regularly cleaned, and that leads to increase in
lamps' on-duty time and in power consumption.

As a result from the above circumstances, during
the period concerned, the actual illuminance and
luminance at all categories of streets in the
Bulgarian municipalities were much lower than
required, as per the country's acting regulation
norms. By that technical condition, the street light-
ing failed to perform in full its purpose as a factor
for the safe traffic of vehicles and pedestrians, for
reducing crime and creating agreeable night envi-
ronment in the cities.

Meanwhile, a series of municipalities undertook
activities to improve the existing condition of the
street lighting - by implementing energy efficient
solutions and technologies. In spite of the num-
ber of obstacles  (mostly related to regulation
and financial issues) faced in any project imple-
mention, the respective municipalities reached
substiantial improvement of the quality parame-
ters of their street lighting and proved the high
energy efficiency potential of such projects.
More than 20 energy efficiency projects have
been implemented within the municipal energy
efficiency network EcoEnergy, to which EnEffect
is a Secretariat. There are also a number of proj-
ects that have already been developed and are
seeking funding.

Table 1 compares the condition of the street
lighting in different Bulgarian municipalities
before and after implementing energy efficiency
projects. The data show that in the given munici-
palities, prior to the energy efficiency retrofit, the
average power of a lamp was between 190 and
284 W, and after the installation of the new fix-
tures it is almost three times lower: between 80
and 100 W. The same trend applies for the aver-
age lighting load per resident: from 13-23 W/res-
ident before the retrofit, it was reduced to 5-6
W/resident after implementing the energy effi-
ciency measures. For comparison purposes, the
data for Cork (Ireland), Kutna Hora (Czech
Republic) and Neath Port Talbot (UK)  are as fol-
lows: average lamp wattage of 102, 114 and 77
W and lighting load per resident at 7, 15.4 and
9.7 W/resident, respectively.

The data about the street lighting condition in the Bulgarian municipalities have been collected and summarized at
EnEffect since 1998 - 1999. This chapter reviews the technical condition of the street lighting systems in that period, as
well as their development during the last years. The regulatory norms relating to street lighting have been analyzed from
the point of view of the existing technicalnorms for illuminance, as well as the disputed ownership of the street lighting 
systems. A survey was made about the existing conditions for and barriers to the financing of energy efficiency projects in
street lighting in Bulgaria.

Table 1. Street lighting efficiency indices

6636

5122

18 741

14 942

2717

2672

10 000

9400

94.8

73.2

63.3

50.4

60.0

59.0

60.1

56.5

1586

432

3581

1478

772

263

2168

876.5

22.7

6.2

12.1

5.0

17.1

5.8

13.0

5.3

239

84

191

99

284

98

217

93

Municipality Population
Lighting Fixtures
[Number/1000

residents]

Lighting
Fixtures
Number

Total Installed
Capacity 

[kW]

Lighting Load per
Resident 

[W/resident]

Average Lamp
Power [W]

Gabrovo
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70000
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After project implementation
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1 The different obstacles are reviewed in Appendix
No. 2 to the "EcoEnergy" bulletin of EnEffect, No.
1/2002: "Major Barriers  for Bulgarian Municipalities in
Implemention of Energy Efficiency Projects".
2 The data are from the "Guide to the Main Issues on
the Management of Public Lighting by Local
Authorities", issued by partners from the network
"Campaign for Energy Efficiency in Municipalities"
(CLEEN) 
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REGULATORY FRAMEWORK 
The quality of street lighting, as well as the opera-
tion and maintenance, depend to a great extent on
the respective regulations.

Technical Norms 
The norm requirements for roadway luminance,
uniformity (evenness) of luminance distribution,
blinding index, as well as the other indices, char-
acterizing the quality of the street lighting of differ-
ent street categories are specified in the Bulgarian
State Standard (BDS) 5504-82 "Lighting of Streets
and Pedestrian Areas". Unfortunately, BDS stipula-
tions changed recently from obligatory to recom-
mendable - so no control applies to the lighting
quality in the cities. That means, in practice, that
the municipalities do not have any regulatory obli-
gation or incentive to bring the street lighting to
regulations requirements.

There are no norms in the country, to regulate the
labeling of the lighting fixtures and light sources
with respect to their efficiency - that impedes the
selection of the most appropriate and high-quality
fixtures by the municipalities that have decided to
implement street lighting projects. Often inexpen-
sive, but of low quality and efficiency, light bodies
win the tenders - such lighting fixtures do not meet
the norm requirements for street illuminance and
also deteriorate the street lighting quality.

Regulations on the Ownership and Management
of the Street Lighting Systems
As per the Local Government and Local
Administration Act, the Energy and Energy
Efficiency Act, and the Territorial Planning and
Development Act, the local governments are
responsible for securing efficient external artificial
lighting of the public areas. At the same time,
municipalities implementing projects for street
lighting efficiency, face a number of unsettled and
disputed issues related to the ownership of the
light bodies. That discrepancy came up more fla-
grant, after the adoption of the Energy and Energy
Efficiency Act in 1999 and the amendment of the
Municipal Property Act. The networks and facilities
of the energy infrastructure were suspended from
the municipalities' ownership scope, and in the
year 2000 they were listed as assets of the newly
established regional power distribution compa-
nies.

As municipalities cannot invest their own funds in
another's property, their efforts to introduce energy
efficiency measures at street lighting and to meet
their responsibilities for securing normal external
lighting are practically blocked. On the other hand,
the power distribution companies are not interest-
ed in introducing measures for energy efficiency
improvement, because such measures reduce the
power consumption and hence direct incomes
from power selling.

CONDITIONS FOR FINANCING
The acute shortage in financing is the main barrier
to the implementation of street lighting energy effi-
ciency projects. Municipal budgets do not plan

funds for replacement and repair of the street light-
ing, so other funding sources are to be sought,
such as: international programs, "soft" loans from
special purpose funds, bank loans.

For most of Bulgarian municipalities, bank credits
are not yet attractive as financial sources. The high
market interest rate and the short payback terms
are serious limitations for using such credits.
Credits of 3- to 5-year maturity are considered
long-term ones, while they are rated as mid-term
ones by the international banking. Guarantee pro-
vision on bank credits is another big problem for
the municipalities. As a rule, banks require collat-
eral guarantees that considerably exceed the prin-
cipal - usually 200% - while, after the accelerated
privatization in the last 10 years, the municipalities
do not own realties that are attractive and accept-
able for the banks.

The other sources for financing municipal projects
are not yet sufficient, and the municipalities are not
well aware of the opportunities offered by interna-
tional programs. The only special purpose fund for
energy efficiency in the country was closed at the
end of 1999, and now some funding for energy
efficiency projects can be received only from the
National Environmental Protection Fund (NEPF) at
the Ministry of Environment and Water, and from
the National Trust Eco Fund. Both funds, however,
are targeted at environment protection, so energy
efficiency is not their main priority. Municipalities'
experience is quite limited in other financing
mechanisms - like third-party financing or "com-
modity credits" offered by the manufacturers or
importers of energy efficient equipment.

Municipal officials' insufficient qualification in
financing is a further encumbrance. Municipalities
do need consultancy (by outside experts) in draft-
ing projects and business plans, as well as in
preparing their applications for funding from differ-
ent sources.

PAYINGS FOR ELECTRIC POWER
Until 1 February 1991, there was a separate price
for the electric power used for street lighting. By
Government Decree for liberalization of prices and
social protection of the population, that price was

equalized with the price of the power used for
"economic and public activities performed by the
state and municipal authorities, and by legal and
physical entities".

Equalizing the price of the electric power con-
sumed for street lighting, with the price of power
used for economic activities, conflicts with the
very essence of that kind of usage. Street light-
ing is a social activity and a public service that
cannot bring any direct economic output. In
2002 the State Energy Regulatory Commission
(SERC) introduced a separate price rate for
power payments for street lighting, which rate is
lower than the price rate of power for "public
needs", but the electric power is still paid at
three price rates.

To reduce their expenses for electricity, some
municipalities have to install expensive and diffi-
cult to maintain double-rate or even triple-rate
power meters. This is an efficient investment,
because it pays back in several years, yet many
municipalities cannot provide the initial funding
for it.



Guide for Implementation of Projects for Energy Efficiency in Street Lighting |7

BASIC LIGHTING PARAMETERS
The luminous flux is the luminous energy emitted
by one light source per unit of time (Fig. 5). The
luminous flux is designated by F and is measured
in lumens [lm]. The luminous flux of incandescent
lamp 100 W is Ô = 1300l m, of high pressure sodi-
um lamp 70 W is Ô=6600 lm, of compact fluores-
cent lamp 55 W is Ô=3000 lm.

The energy efficiency of the lamps is different.
Quantitatively, it is estimated by the emitted lumi-
nous flux per unit of capacity (wattage) and is
called lamp efficacy:

P = Ô/P [lm/W]

The 70 W sodium lamp has 80 lm/W lamp effica-
cy, and the mercury lamp of 80 W - 40 lm/W.

The luminous intensity is that part of the luminous
flux which is emitted in a specific direction. It is
designated by I. The unit of measure is candela
[cd]. The luminous intensity of a 100 W filament
lamp is 100 cd, and of a car headlight - 50 000 cd.
(Fig. 6)

The luminous flux that is emitted by one light
source or fixture is not evenly distributed in the
space; hence the luminous intensity is different in
the different directions. If the luminous intensities
are presented graphically in polar coordinates
with radius vectors, their ends circumscribe the
photometric surface of the lamp or the light
source. (Fig. 7)

The intersection curve of the photometric surface
with a meridian plane is called light distribution

curve of the liminaire. (Fig. 8) The light distribution
of the street luminaires is usually asymmetric, so it
is presented by a family of curves for different
meridian vertical C-planes. (Fig. 9)

When the luminous flux diffuses in the space, it
falls on different surfaces and illuminates them.
The density of the luminous flux diffusion over the
illuminated surface is called illuminance. It is des-
ignated by E (E = Ô/S) and is measured in luxes
[lx], 1 lx = 1 lm/m2.

Respectively, the illuminance of the street is:

- at sun's zenith during the summer - 100 000 lx

- summer cloudy sky and clear winter day -
10 000 lx

- well lit streets - 10-40 lx

- moonlit night - 0.2 lx.

The luminance is the lighting value determining
our idea of illuminating the observed surface that
glows or reflects the light. It is proportional to the
luminance L, which is defined in the following way
(Fig.10):

L = I" / S cos" , 

where S is the glowing surface, [m2]; I is the inten-
sity of the light in the direction of the observer [cd];
" is the angle between the direction of the obser-
vation and the normal to the glowing surface. The
luminance is measured in cd/m2. (Fig. 11)

The light of the fixture that falls on the street
reflects partially in the direction of the driver or the
pedestrian. It is accepted from them as lighting -
luminance of the street. (Fig. 12)

STREET LIGHTING NORMS

Prof. Dr. Nikolay Vassilev, Technical University, Sofia, 

The first step when building new street lighting or retrofitting the existing one, is to select the desired illumination level of
the streets, squares, pedestrian areas and historical sights. The present chapter defines the basic lighting parameters and
describes the requirements of the standards regulating the illuminance level of the different categories of streets. The light-
ing engineers in Bulgaria are not unanimous on the issue concerning the illuminance norms that should apply in the coun-
try, and we do not give the answer to this question, either. Our objective is to offer information on the different decision
options, but the municipalities should select themselves the specific norm requirements, after consulting a lighting engi-
neer or the project designer in charge of the lighting engineering calculations.

Figure 5.
Luminous flux
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Light intensity

Figure 7.
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LIGHTING CHARACTERISTICS OF
THE STREET LIGHTING
The illuminance created by a fixture k at the i point
of the street might be defined in the following way:
(Fig. 13):
Eki = Iñ( cos3 ( / h2

In a number of cases, the street lighting is regulat-
ed and designed according to average illumi-
nance. It is determined as arithmetical mean of the
illuminance values of evenly distributed points of
the street between two adjacent fixtures:

Åñð = G Åi / n,

where Ei is the illuminance created by the two clos-
est fixtures to the right and to the left of the calcu-
lation field at the i point of the street, and n is the
number of the points between two neighbouring
fixtures.

Additional indices, characterizing the quality of the
lighting are:

- minimum illuminance of the street Åmin

- maximum illuminance of the street Emax

- uniformity of the lighting, which is estimated by
the ratios Åmin / Eñð è  Åmin/ Emax

The only lighting value, which is accepted directly
by the eye, is the luminance. The street's bright-
ness impression is proportional to the street lumi-
nance. That is why the visibility of the objects on
the streets depends on the average luminance and
on the uniformity (evenness) of the luminance of
the roadway. There is no direct proportion between
the luminance and the illuminance. Fig. 14 shows
the distribution of the luminance and illuminance
along the street, for the specific lighting system.
Following those considerations, the street lighting
systems are prevailingly regulated and designed
according to their luminance.

The luminance Lki, created by the fixture k at the i
point is calculated by the following formula:

Table 2. Street categories as per BDS
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Figure 13.
Illuminance

Figure 14.
Distribution of the luminance and illuminance along the street 
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Lki = q $(.Eki

The lumi-
nance factor
q $(.q "$P
accounts for
the reflec-
tion ability of
the roads.
Depending
on that abili-
ty, roads are
classified in
four cate-
gories: RI,
RII, RIII and
RIV. The q $(
values for

each category are given in a table. The RIII cate-
gory is the most widely used one in Bulgaria.

The average luminance is determined as per the
visibility conditions for a vehicle driver (Fig. 15). In
the case of two lanes and roadway with b, it is
admitted that the observer is placed at b/4 dis-
tance from the right end of the street. The reliable
road safety requires good visibility on the part of
the roadway that is at a distance of 60 to 160 m. A
possible obstacle on the street should be seen
from at least 60 m distance, so that the driver
could react in time. At 1.5 m height of the observ-
er, the control field (60-160 m) is seen under an
angle of 1E± 0.5E.

The street lighting standard specifies the lighting
norm parameters for the established control field:
- average luminance  Lñð= G Li / n, 

where Li is the luminance at i point of the street,
created by the fixtures; n is the number of the
points in the control field where the Li luminances
are calculated. Usually Li are calculated only in the
street sector that is located between two neigh-
bouring fixtures, which begin in 60 m apart from
the observer.

- integral uniformity  Uo = Lmin /  Lñð

- longitudinal uniformity  Ul = L’min / Lmax

- Lmin - the minimum calculated luminance in the
whole field 

L’min and - Lmax - the minimum and maximum cal-
culated luminances on the vehicle's movement
line.

Lmin, L’min and Lmax are also determined for the
segment of the street that is between two neigh-
bouring fixtures.

BLINDING EFFECT OF THE LIGHTING
FACILITY
The fixtures light the street, but at the same time
they blind the drivers and the pedestrians. As a
result, the visibility is deteriorated, and so is the
safety of drivers and pedestrians. To reduce the
blinding effect, the fixtures' emission in the  80E <
( < 90E (Fig. 16). For street lamps the indices
should be I(=80 < 1000 cd  è  I(=90 < 500 cd.

The street lighting standard limits the total blinding
action of all fixtures, too. This action is estimated
by the blinding index TI. Different TI values - 10-
20% - are admissible for the different street cate-
gories. The above-mentioned lighting indices are

too labour-intensive to calculate, so they use to be
determined by special software and computers.

NORMS, STANDARDS AND PRE-
SCRIPTIONS FOR STREET LIGHTING
Each municipality should decide what criterion and
norms it would use for the determining of the illumi-
nance level and for the categorization of the streets,
before starting its own street lighting project. The
Bulgarian and European street lighting norms and
the different options for categorization of the streets
are presented further down. The strict specificity of
the norms, as well as the contradictory opinions
among the scientific circles on the approaches to
the selection of standards and prescriptions, pre-
sume that municipal officials should consult the
respective experts in lighting engineering, before
making the final choice. Lighting engineers could
provide assistance for the profound analysis of the
specific circumstances and for applying the most
appropriate solution - from the point of view of
reaching definite quality parameters of the lighting,

as well as from economic point of view, namely:
which norms would allow the most economical solu-
tion for the lighting facility retrofit, how to avoid
overdimensioning of the lighting system, etc.

The acting standard in Bulgaria for street lighting
is BDS 5504-82 "Lighting of Streets and Pedestrian
Areas". The optional street categories are deter-
mined as per streets' functions, maximum permis-
sible speed, type of crossing at the intersections,
prohibited or allowed parking and traffic intensity
(Table 2).

In Table 3 are given the norms for lighting param-
eters, for the seven street categories.

In 1999 a new Law for the Roads was adopted.
According to it the maximum allowed speed in
towns and villages is 50 km/h. That's why the street
categorization given in table 3 is invalid under the
new law. A compromise decision is categorization
according the functional use of the streets, which
can be done on the bases of expert evaluation of
the design team and the municipal specialists.

Table 4. Classification of the lighting situations as per EN 13 201
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The European Norms for Street Lighting EN 13 201
consist of four parts:
- Determining the lighting class of the street
- Lighting parameters
- Calculating the lighting parameters
- Measuring the lighting parameters.
The first two parts, corresponding to the operative
street lighting standard BDS 5504-82, are
reviewed further down.

Determining the Lighting Class of the Street
The suggested methodology for determining the
lighting class of the street is relatively complicated
and labour-intensive, because a great number of
factors and conditions, which determine the type
of the visual assignment, are to be taken ino
account. On the other hand, this is a precondition
for a more objective, real and precise determina-
tion of the type of the street and the corresponding
lighting requirements. Appendix 2 shows the clas-

sification of the lighting situations.

The requirements and recommendations to the
lighting should be separately defined for each traf-
fic lane. The difference between adjacent lanes
should not exceed 2 classes. The street roadway
with the highest requirements determines the light-
ing parameters. The different types of streets and
the groups of lighting situations correlate in the fol-
lowing way: the transportation highways that con-
nect two city districts relate to situation A, situa-
tions B and C include transport roads in bigger
city districts; situations D and E correspond to a
street network with slower traffic within one city
district. (Table 4) 

Selection of the Lighting Situation and Class

The lighting situation of the considered street
could be find in Tables 4, 5a and 5b, depending on
the permissible speed and on the type of traffic
participants. If, for example, the situation is A1, the
lighting class of the street is determined with
Tables 5a and 5b. Depending on the availability of
roadway lanes, the frequency of the in-flowing
roads, the distances between the highway over-
passes and bridges, density of the crossings and
the intensity of the traffic, by Table 5a three lighting
classes can be found. Taking the Tzarigradsko
Shose Blvd. as example - 80 km/h maximum
speed, availability of lanes, the distance between
the in-flowing side roadways is less than 3 km,
there are no intersections (crossings), and the traf-
fic intensity is between 15 000 and 25 000 vehicles
per 24 hours - the 4a, 3a and 2 classes are deter-
mined. Depending on the availability of hot spots,
the complexity of the vision field, the difficulty of
the transport assignment and the degree of illumi-
nation of the vicinity, by using Table 5b, one of
those three classes shall be selected. If the left
arrow (7) is accounted from the table, class 4a
should be selected, if it is the right arrow (6) -
class 2, and in the case of (î) - class 3a. The
Tzarigradsko Shose Blvd. does not have hot spots,
it has a normal complexity of the vision field, high
difficulty of the transport assignment, average illu-
mination of the vicinity. As per Table 5b, for 15 000
to 25 000 vehicles/24 hours (0) is selected, which
means that the lighting class of the street is ME 3a.

The norm values for ME lighting classes, for roads
of high and medium permissive speed are shown
in Table 6.

The comparison of the values of the standard light-
ing indices of BDS 5504-82 and EN 13201 shows
rising requirements for lighting uniformity and
reduction of the blinding in the European stan-
dards. This is a natural tendency towards higher
requirements to the quality of lighting - without
increasing the roadway luminance and the
installed capacities.

Table 5b. Recommended selection of lighting classes for À1 situations
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Table 6. Norm values for EN 13 201 lighting classes
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Table 5à. Selection of lighting class
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3 The luminance is a recommended design criterion for
the hot spots. If the visible part of the roadway is low to
the driver, and other factors do not allow designing by
luminance, illuminance could be used. The CE classes
that are comparable with ME classes are given in Table 3
4 An additional 5% TI increase might be allowed when
using light sources with low luminance.
5 This criterion may be used in the absence of adjacent
transport zones with specific requirements.
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ENERGY AUDIT OF THE EXISTING
STREET LIGHTING 
The main purpose of the energy audit (expert
examination) is to create an electric-power and
lighting-engineering database for the street light-
ing system. The database is fundamental for the
development of the next project stages: analysis
and evaluation of the energy savings potential,
selection of energy efficiency measures, lighting-
engineering design, as well as for the develop-
ment of modern street lighting control and main-
tenance system.

The contents and the details of the database
could vary, depending on the purpose of the
audit. When the objective of the audit is the
development of an engineering project for ener-
gy efficiency retrofit, detailed information about
the type and condition of the street lighting sys-
tem elements should be collected, namely about
the electric-engineering equipment, power sub-
stations, cable racks, power-supply lines, lumi-
naries and lamps, lighting switch-over control,
geometric parameters of the street lighting sys-
tems. Two main strategies for organizing the
database structure could be used for the full
audit of a city: registration of the data by power-
supply substations or by streets. For accurate
comparison of the power consumption of the
existing and the new lighting, the data registra-
tion by power-supply substations is the more
appropriate method.

The energy audit definitely is a labour-intensive
task, requiring a lot of time and access to spe-
cialized information. On the other hand, the
audit results could be a very good foundation
for the creation of the street-lighting system's
database, which could be used during the
future operation and maintenance of the sys-
tem by the municipality administration, or by its
specialized unit. Hence it is advisable to
assign an energy-audit team, under municipal-
ity's management. The team should include
specialists from the municipal administration,
as well as experts in lighting engineering,
power supply, energy efficiency, and represen-
tatives of the operator. Another possibility is to
contract an experienced project-design team,
which will perform afterwards the necessary
lighting-engineering calculations. Refer to
Sample Form for Energy Audit of the Street
Lighting System.

LIGHTING ENGINEERING PROJECT
DESIGN
A street lighting system design project comprises
a lighting-engineering part and an electric-engi-
neering part. The lighting-engineering part usually
solves the following issues:

- Determining the lighting category of the streets

- Determining the standard quantitative and quali-
tative parameters

- Selection of light source

- Selection of lighting body

- Lighting-engineering calculations for the determi-
nation of the lighting quantitative and qualitative
indices for the different street categories

- Determining the optimum position of the fixtures
and the power of the lighting sources.

The previous chapter reviewed in details the differ-
ent approaches to street categorization, as well as
the Bulgarian lighting standards, along with interna-
tional ones, specifying the norms for street lighting.

Lighting Engineering Calculations for
Determining the Quantitative and Qualitative
Lighting Indices
The geometric parameters of the energy-audited
streets are required, to perform the lighting-engi-
neering calculations: width of the street (W), dis-
tance between the poles in one row (S), hight at
which the fixture is installed (H), number of lumi-
naires per pole, inclination /tilt/ of the luminaire (T),
distance between the projection of the luminaire
over the street and the edge of the sidewalk /over-
hang/ (O), number of roadway lanes, reflection
type of the street pavement.

The lighting calculations determine the main quan-
titative index according to requirements of BDS
5504-82 or of the new European standards EN
13201 - the average luminance of the roadwa
(Lav), [cd/m2]. The qualitative indices are: integral
uniformity of the luminance distribution U0= Lmin /
Lav; longitudinal uniformity of the luminance distri-
bution for the standard observer line UI; ïîêàçàòåë
íà çàñëåïÿâàíå TI, [%].

There exist manual methods for calculating the
luminance and illuminance of the roadway, but
modern lighting engineering design uses special
software for automated calculation of the quantita-
tive and qualitative indices, as well as for optimiz-
ing the main geometric parameters of the lighting
systems: distance between poles, hanging height,
length of the light arm and luminaire tilt.

The performing of the computer calculations

requires preliminary measurement (in authorized
laboratory) and input of the lighting characteristics
of the luminaire into the software.

Multi-optional design is recommended - by using
different luminaires and comparison of the results -
so that the best option is found. The calculations
are based on the existing poles and fixtures posi-
tions, whereat the luminaire inclination has been
optimized. With the same capacity and type of
luminaire's lamp, one could obtain results that dif-
fer by 80% for the main quantitative index - aver-
age luminance of the roadway. The optimum incli-
nation differs for the different fixtures. Those signif-
icant differences are explained by the different
lighting parameters of the luminaires: light distribu-
tion curve, efficiency coefficient, luminous flux of
the lamp for the different manufacturers.

The calculations should be made by lighting engi-
neers, because of the requirements in specialized
knowledge and of the complexity of calculations.

Determining the Optimum Position of the
Luminaires and the Capacity of the Light
Sources
The determination is done after comparing the dif-
ferent option solutions, the main objective being to
achieve the norm lighting indices with lowest
capacity of the light source and lowest investment
for retrofitting the lighting system elements. Two
main approaches to street lighting systems retrofit
are known in practice:

- changing the number, type, power, hanging
height and inclination of the luminaires, using the
existing power lines and poles;

- designing of a completely new lighting system
with changing the elements mentioned in the first
approach, as well as the distance between poles,
and the layout of poles and power lines.

The first approach is used more often when
upgrading the street lighting systems in Bulgaria,
because the main investment required is for pur-
chase and installation of luminaire and, after engi-
neering and economic calculations, high energy
and economic efficiency is usually evidenced.

The highest lighting efficiency could be achieved
by the second approach, where the main parame-
ters of the lighting system are optimized, in order
to achieve lower starting investment and easier
operation and maintenance. The task is to meet
the norm indices at minimum adjusted annual
cost. In practice this is achieved by a lighting sys-
tem with a maximum distance between poles and
minimum values for: pole height, light arm length
and luminaire inclination.

ENERGY EFFICIENCY OF THE STREET LIGHTING
Sen. Asst. Prof. Plamen Tsankov, Technical University, Gabrovo 

The preparation of an energy efficiency street lighting project passes through several stages: initial energy audit of the
existing system, lighting engineering design for the selection of the most appropriate capacity of the lighting bodies,
technical and economic evaluation and selection of energy efficiency measures. The implementation of each stage
requires specific knowledge, qualification and experience that are not always available to the municipal administration.
The purpose of this chapter is to present the separate stages and the sequence of implementing the energy efficiency
street lighting project. Focus is also put on the activities for which the local governments should find specialized con-
sultants.
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SELECTION OF STREET LIGHTING
ENERGY EFFICIENCY MEASURES
The main energy efficiency measures for the
street lighting projects are: replacement of the
luminaires that use high-pressure mercury lamps
with energy efficient fixtures that use high-pres-
sure sodium lamps or compact fluorescent
lamps, introduction of efficient operation sched-
ule of the street lighting. Additional financial ben-
efits could be achieved by replacing the single-
rate power meters with double-rate or triple-rate
ones.

Replacement of the high-pressure mercury lamp
luminaires by energy efficient high-pressure
sodium lamp luminaires or with compact fluo-
rescent lamps:
The fixtures in the existing street lighting systems
use mainly 400 W, 250 W and 125 W high-pressure
mercury lamps and 220 W and 110 W hybrid high-
pressure sodium lamps.

The mercury-lamp luminaires are replaced, after
lighting engineering design, by 150 W, 100 W, 70
W and 50 W high-pressure sodium lamp luminaires
or by 55 W and 36 W compact fluorescent lamps
is done after lighting design.

It is possible to replace the lamp type and capac-
ity, along with the switch-over and control equip-
ment in the existing luminaires - but: as in most
cases the luminaires are worn out, it is advisable to
combine the replacement of the light sources with
replacement of the lamp by a modern energy effi-
cient one.The replacement of 250 and 125 W high-
pressure mercury lamps with the so-called hybrid
high-pressure sodium lamps, of 220 and 110 W

(with internal switching device), is also done. The
energy efficiency achieved as a result from that
replacement is insignificant, compared to the
energy efficiency achieved when the whole fixture
is replaced - therefore such approach is not rec-
ommended.

The implemented projects in Bulgarian municipal-
ities use most frequently the measure of replacing
the mercury-lamp luminaires by high-pressure
sodium-lamp luminaires - and observing the stan-
dards for lighting indices. Implementation results
show the potential to reduce the installed street
lighting capacity by 2.5 to 3.9 times.

Table 7 shows summarized energy and technical
indices of the Demonstration Project for Energy
Efficiency Improvement of the Street Lighting in
Gabrovo.

Street Lighting Control
The street lighting control methods unveil addition-
al potential for energy savings. The efficient street
lighting control options are reviewed in details, in
the chapter "Street Lighting Control Systems".

Replacement of the Single-Rate Power Meters
by Double-Rate Ones
The replacement of the single-rate power meters,
measuring the street lighting power consumption,
by double-rate ones is not an energy-saving
measure, but, at the existing electric power price
rates, it leads to reduction in municipal expenses.
Figure 18 shows in graphs the electricity payments
of one power substation of the Demonstration
Project for Energy Efficiency Improvement of the

Street Lighting in Gabrovo. By summarizing the
electric power consumed in one year, the payment
savings are about 30%.

The selection of energy efficiency measures is
done after detailed technical and economic evalu-
ation of the results from the implementation of
each measure, by itself or in combination. The
most feasible option from economic point of view
should be selected.

The replacement of the high-pressure mercury
lamps with energy efficient high-pressure sodium
lamps and compact fluorescent lamps is feasi-
ble, if the existing street lighting system uses:
high-pressure mercury lamps; hybrid high-pres-
sure sodium lamps; 10-15 years old luminaires,
etc. The criterion for the evaluation of the energy
savings potential is the energy efficiency index
(calculated in the energy audit), which in modern
energy efficient street lighting systems is about
0.5.

The selection of a strategy for the control of the
street lighting should be done after analyzing the
energy savings potential, as well as after analyz-
ing the prerequisites and possibilities for imple-
menting the different engineering solutions for the
specific city.

The availability of single-rate power meters for
power consumption measurement and the retain-
ing of the existing price-rate policy for the street
lighting electricity prices are prerequisites for
implementing the measure of replacing the sin-
gle-rate power meters by double-rate ones.

Table 7. Summarized energy and technical indices of the 
Demonstration Project for Energy Efficiency mprovement of the Street Lighting in Gabrovo

Figure 18.
Graph of the methods of payment for electric power for one power substation in Gabrovo
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1. TEAM ORGANIZATION AND PREPARATION
1.1. Energy expert from the municipality:
Name: …….................……………………………….............................................
phone/fax:................................………å-mail:………….......................................
1.2. Representative of the operating electric power supply company:
Name:….................……………………………….................................................
phone/fax:................................………...........å-mail:…………............................
1.3. Specialists (consultants, project designers):

1.3.1. Lighting equipment:
Èìå: …….................………………………………................................................
òåë./ôàêñ:................................………...........å-mail:…………............................

1.3.2. Energy efficiency:
Name:….................……………………………….................................................
phone/fax:................................………...........å-mail:…………............................

2.  CREATION OF A DATABASE WITH ELECTRIC POWER
AND LIGHTING ENGINEERING DATA FOR THE STREET
LIGHTING SYSTEM 
Site:……………………………………………………….......……….......................
Sub-site:.............................................................................................................
2.1. Power substations and power-supply network for street lighting:

2.1.1. Power substations
(Includes description of: number of the power substations and cable racks
supplying the territory under audit, number of the outlet points for street light-
ing, type of the supply lines - cable lines or airborne lines.)

2.1.2. Street lighting control
(Number of power substations and cable racks with luminaires that work in
whole-night, half-night or other regime, type of the control device - photocell
relay, clock, programmable relay, centralized /radio-channel or network/ con-
trol, operation hours of the lighting within one year. When the lighting is on dur-
ing the whole night (whole-night regime) and according to the calendar, the
operation hours per year are approximately 4100.)

2.1.3. Measuring the electric power for street lighting
(Number of power meters, number of price rates and power-meter phases,
annual workload schedule of the power consumption for street lighting - for

the last one or more years.) (Tables 3, 4, 5)
2.2. Light sources and lighting fixtures (Table 6)
(Light sources: type, unit wattage and number of lamps of different types and
capacity), (Table 7)

SAMPLE FORM FOR ENERGY AUDIT
OF THE STREET LIGHTING SYSTEM
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3. DATA ABOUT THE QUANTITATIVE AND QUALITATIVE
LIGHT ENGINEERING PARAMETERS OF THE STREET
LIGHTING FOR SELECTED TYPICAL STREETS OF DIFFER-
ENT CATEGORIES (Table 10)

The data can be obtained by taking measurements with specialized
devices, such as luminance meter and lux-meter, or by lighting calculations
using the lighting characteristics of the existing luminaires. Measurements
are taken for the typical streets falling in the different lighting categories.

- average luminance of the street roadway  Lav, [cd/m2]

- integral uniformity of the luminance distribution  Uo=Lmin/Lav

- longitudinal uniformity of the luminance distribution  Ul= L'min/Lmax

- blinding index TI, [%]

- average level of illuminance of the street  Åav, [lx]

- uniformity of illuminance distribution  Åmin/Åav

4. GEOMETRIC PARAMETERS OF THE SELECTED
STREETS (Table 11)

The surveying of the geometric parameters of the street lighting systems is
required for conducting lighting calculations for new modernized lighting.
On the basis of those data the street lighting energy efficiency index is cal-

culated, which is one of the basic parameters for preliminary evaluation of
the energy efficiency potential at the studied site.

Geometric parameters of the street lighting systems (Figure 17):

- Number and layout of the poles (S - single-side, B - both-side, facing each
other, C - checkerboard style)

- Width of the street roadway, w [m]

- Number of lanes, n

- Roadway length, l [m]

- Distance between poles, S [m]

- Hanging height of the luminaires, h [m]

- Overhang (distance from the projection of the luminaire over the street to the
roadway edge), O [m]

- Inclination of the luminaire - T, [°],

- Installed capacity for the selected street - Pinst, [W].

Street lighting energy efficiency index  P/F.kr.Ln, where P is the installed
capacity (including the losses in the "ballast"), F = w.l - area of the lit surface,
kr - reserve coefficient - according to the recommendations it is assumed to
be equal to 1.3, Ln - the norm luminance according to the regulatory docu-
ments for the respective category of streets. (Table 12)

Street category Average luminance
of the roadway

Lav, [cd/m2]

Longitudinal 
uniformity
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uniformity
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index
TI, [%]
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Illuminance
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Street Category
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Figure 17. Main geometric parameters of the street lighting systems 
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TYPICAL LIGHT SOURCES USED IN
STREET LIGHTING
Two types of light sources are used in street lighting
- incandescent and high-intensity (gas-discharge
lamps.The incandescent lamps are lamps with tung-
sten spiral filament, and tungsten halogen lamps.
Regardless of the good colour rendering and con-
venient operation, they shall not be used in street
lighting, any more - due to their low energy efficien-
cy and short lifetime.

High-intensity discharge lamps are the basic light
source in street lighting. The following types thereof
are mainly used:

- Mercury-vapour lamps are the prevailing source
for street lighting in Bulgaria, but their energy effi-
ciency is low - up to 50-60 lm/w. The luminous flux
strongly decreases at the end of their lifetime, and
they have to be obligatorily replaced. Their colour
rendering is good in outdoor conditions. A perma-
nent problem is the destruction of used lamps -

due to the mercury contained. Their obligatory
replacement is justified both in energy and econo-
my terms. It is recommended to maintain the use
of this lamp type in green park areas - for reasons
of better colour rendering in comparison to sodium
lamps.

High-pressure sodium lamps are a dominant light
source in European countries, because of their
particularly high light output - up to 120 lm/W, and
relatively acceptable colour rendering (golden-yel-

HOW TO SELECT THE APPROPRIATE EQUIPMENT
FOR STREET LIGHTING
Assoc. Prof. Stoyo Platikanov, Technical University, Gabrovo

In the energy efficiency reconstruction of the street lighting, of crucial importance is the selected light source and the
appropriate street lighting body. The experience in the country shows that the market offers inexpensive lighting fix-
tures, but of poor quality and low efficiency - they not only fail to meet the regulatory requirements for street illumi-
nance, but also cause further deterioration of the street lighting. Therefore, the knowledge of the basic components of
lighting bodies and the development of quality criteria are of substantial importance. This chapter, besides describing
the modern requirements to lighting bodies' quality, also presents a developed model methodology for assessment of
the lighting bodies' quality.

NAV T 150
NAV T 250
NAV T 400

NAV T 150
NAV T 250
NAV T 400

NAV T 150
NAV T 250
NAV T 400

LU150/100/Ò/40
LU250/Ò/40
LU400/Ò/40

High-pressure sodium lamp

General Electric
Transparent tube lamp

NAV E 50
NAV E 70

-
NAV E 150
NAV E 250
NAV E 400

SON 50 E
SON 70 E
-
SON 150
SON 250 
SON 400

-
-
-

SHP- 150
SHP- 250
SHP- 400

LU50/90/D/27
LU70/90/D/27
LU100/100/D/40
LU150/100/D/40
LU250/D/40
LU400/D/40

Diffusion ellipse-shaped lamp

Osram Philips Sylvania

SON-T-PLUS 50
SON-T-PLUS 70
SON-T-PLUS 100
SON-T-PLUS 150
SON-T-PLUS 250
SON-T-PLUS 400

SHP-TS 50
SHP-TS 70
SHP-TS 100
SHP-TS 150
SHP-TS 250
SHP-TS 400

LU50/85/HO/T/27
LU70/90/HO/T12/27
LU100/100/HO/T/40
LU150/100/HO/T/40
LU250/HO/T/40
LU400/HO/T/40 NG

Transparent tube lamp

NAV E 100 SUPER
NAV E 150 SUPER
NAV E 250 SUPER
NAV E 400 SUPER

SON-PLUS 100
SON-PLUS 150
SON-PLUS 250
SON-PLUS 400

SHP-S 100
SHP-S 150
SHP-S 250
SHP-S 400

LU100/100/HO/D/40
LU150/100/HO/D/40
LU250/HO/D/40
LU400/HO/D/40

Diffuse ellipse-shaped lamp

NAV E 110W
NAV E 210W

-
SON-H 220W

-
SON-H 220W

LUH110/D/27
LU215/D/EZ/40

For direct substitution of mercury lamps

NAV T 50 SUPER
NAV T 70 SUPER
NAV T 100 SUPER
NAV T 150 SUPER
NAV T 250 SUPER
NAV T 400 SUPER

SON 50W-I
SON70W-I

-
SHP 70-I

LU50/90/D/I/27
LU70/90/D/I/27

With internal ignition device
NAV E 50-I
NAV E 70-I

SON T COMFORT 150
SON T COMFORT 250
SON T COMFORT 400

-
-
-

LU150/CL-DL/T/40
LU250/CL-DL/T/40
LU400/CL-DL/T/40

Transparent tube lamp
NAV E 150 DELUXE
NAV E 250 DELUXE
NAV E 400 DELUXE

Table 8. Correlation of lamps produced by different manufacturers Light sources used for street lighting

Mercury-vapour
lamps

High-
pressure
sodium
lamps

Metal-halide lamps 

Low-
pressure
sodium
lamps

Compact
fluorescent
lamps 

Electrodeless electric-induction lamps
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low colour of the light) under street lighting condi-
tions. They have a relatively long lifetime and are
suitable for group relamping, at the end of their
lifetime.

Low-pressure sodium lamps are the most efficient
light source for street lighting, with light output up to
170 lm/W, but, due to their monochrome emission -

only yellow light - and their unacceptable colour
rendering, they are of relatively narrow use in street
lighting. They are not suitable for residential areas,
because they change the face colour of people, the
colour of their clothes, of cars and building facades.
They are recommended for incoming and outgoing
highways, without pedestrians.

Metal-halide lamps are used in the case of higher
requirements for white light and very good colour
rendering in the lighting of stylish/prestigious and
shopping streets, pedestrian zones, parks and
squares. Their light output reaches 80-90 lm/W,
however their price is higher than that of mercury
and sodium lamps. Lamps of lower wattage and
size are also produced - they are suitable for resi-
dential areas.

Fluorescent tube lamps have limited application,
only in some countries, where the modern gas-dis-
charge lamps gradually substitute them.

Compact fluorescent lamps are used in street light-
ing because of their high light output - up to 40-70
lm/W, suitable lighting colour and acceptable
price. They definitively substitute the incandescent
lamps. Their use is recommended at "second-
grade" streets - e.g. service streets and streets
within residential areas - where the levels of illumi-
nance and luminance are low. Companies develop
such lighting fixtures of up to 55 W capacity.

Electrodeless electric-induction lamps (Indura of
General Electric, QL of Philips) have the longest
lifetime - approximately 60 000 hours, and light
output 80 lm/W, however their price is quite high,
presently. They are used for the lighting of tunnels,
streets and facades.

Table 8 shows the correlation of the symbols and
the designed purpose of high-pressure sodium
lamps produced by Europe's biggest manufactur-
ers. Table 9 shows the lighting parameters of street
lighting lamps. Table 10 shows the approximated
equivalent substitution of high-pressure mercury
lamps, high-pressure and low-pressure sodium
lamps.

MODERN REQUIREMENTS TO
STREET LUMINAIRES WITH HIGH-
INTENSITY DISCHARGE LAMPS
The structure of a street luminaire is comprised of:
body, optical system, light source, "ballast", pro-
tection devices against dust and water, electrical
component.

Body
Body's material and structure determine to a large
extent its durability and stability in operation. The
body type should conform to the ambience speci-
ficities. Usually, largest preference is given to a
body of cast aluminum, followed by: body of poly-
ester-reinforced fiberglass, or body of extruded
aluminum with plastic coating, body of extruded
aluminum (the metal also performing the functions

Mercury
lamp

Metal-halid
lamp

Low-pressure
sodium lamp

High-pressure
sodium
lamp

HPL-N
HPLComfort
HPL-R
HPI
HPI-T
MHD
MHN-TD
MHN-TD
MHW-TD
MHN-T
COM-T
SOX
SOX-E
SOX HF
SON
SON-T
SON Plus
SON-T Plus
SON-H
SON Comfort
SDW-T

50-1000
50-400

125-1000
250-400

250- 2000
1800

70-250
2000

70-150
70-150
35-70

35-180
18-131
36-185

50-1000
70-1000
100-400
50-400

220-350
150-400
35-100

57
60
54
76
90
83
80

108
75
75
86

180
200
194
120
125
120
130

98
92
48

4400
3300
4000
4300

4300-4900
5600
4200
4200
3000
4000
3000

-
-
-

2000
2000
1950
1950
2000
2200
2500

50
55
37
68

65-70
90

80-85
80

70-80
80-85

83
-
-
-

25
25
25
25
25
65
85

Wattage Maximum light
output

Lamp

Type Symbol W lm/w K Ra

Colour-rendering
index

Colour 
temperature

Table 9. Lighting characteristics of gas-discharge lamps (Philips)

80W
125W
250W
400W

-

-
70W

150W
250W
400W

30W
55W
90W

135W
180W

Mercury-vapour lamp High-pressure sodium lamp Low-pressure sodium lamp

Table 10. Equivalent substitution of street lighting lamps

Luminarie body from polycarbonate
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of reflector), and last comes the body of steel
sheet (of lowest corrosion resistance). In some
cases, bodies of extruded aluminum are very thin
and do not have the required mechanical strength
- this fact should be considered when selecting
luminaires at a tender.

Optical System
Reflector
The reflector is the most important component in
the optical system of the luminaire. It is responsible
for the luminaire's light distribution, and its design
determines, to a large extent, the efficiency value.
The stability of the shape and the lighting parame-
ters of the reflector are determined by its structure.
The facet reflector gives best options in this
respect, because each area element (facet) of the
reflector directs the lamp's luminous flux in the
required way. Reflectors with two lateral reflecting
"wings" control a relatively smaller part of the lumi-
nous flux. A monolithic reflector cannot ensure the
required re-direction of all the elementary luminous
fluxes of the lamp, either. The reflecting surface of
the reflector should obligatorily be anodized. The
non-protected surface of pure aluminum oxidizes
quickly, becomes matt, and thus the reflection
characteristics of the reflector are deteriorated. As
a result, the light distribution of the luminaire is
changed, as well.

- Monolithic specular reflector

It is manufactured by extrusion of a high-purity
aluminum sheet having a high reflection coeffi-
cient. After the mechanical processing, the

reflecting surface is subjected to chemical treat-
ment - for protection against oxidizing and for
protecting the reflection ability and lighting char-
acteristics. The chemical treatment is done by
anodizing, or by both calorizing and anodizing.
All large manufacturers of lighting fixtures offer
such reflectors.

- Sheet (lamellar) reflector

This reflector type may not have a mirroring metal
sheet as ground of the reflection system, but its lat-
eral lamellar reflecting elements are made of
anodized aluminum sheet. A modification of the
concerned reflector type is another commonly
used structure, which is manufactured from chem-
ically treated anodized aluminum sheet.

Refractor (diffuser)
A transparent refractor of polycarbonate, with flat
surfaces and transparent "prisms" for re-distribu-
tion of the luminous flux. Preferably, it should be
stabilized against ultraviolet radiation and be
shockproof.

A protective transparent lid of the lighting fixture -
it is made of Plexiglas or glass and only ensures
protection to the luminaire - against penetration of
dust and water.

An optimum structure of the optical system is the
combination of a specular reflector and a trans-
parent reflector - such a combination guarantees
maximum efficiency of the luminaire. The anodiz-
ing of the reflecting aluminum surface and the use
of a transparent refractor are a prerequisite for the
luminaire's quality and preserving of the initial
characteristics throughout the operation term.
Regardless of the specific structural features of
the reflector and the refractor, the relevant assess-
ment of the implemented optical system is based
on the luminaire's light distribution indices that are
guaranteed and quoted by the manufacturer - for
the conducting of the lighting engineering calcula-
tions for the lighting system.

External design

The external design of the luminaire is of substan-
tial importance for the outlining of the street's pro-
file and of the city's general night look. What is
more, the appearance of the luminaire has an
esthetic effect not only at night, but also in day-
time. In the practices of West European countries,
the design of the lighting bodies/fixtures is deter-
mined jointly by architects and lighting engineers.
So far, in our country no attention has been paid
to such design - in result, even in the capital one
can observe fixtures, which are quite unsuitable
in shape and size.

Protection Level
The protection level - IP (International Protection) -
determines the extent of protection of the luminaire
against penetration of dust and water during oper-
ation and for preserving the lighting parameters. It
is attained through various technical solutions for
closing the protecting lid with a silicon gasket, as
well as by new structural solutions of the access for
lamp replacement. The lighting bodies for street
illumination require protection level IP54 as mini-
mum; yet, a number of companies offer their fix-
tures with IP65. The protection level is a guarantee

for the quality of the luminaire and for the energy
efficiency improvement of the street lighting.

"Ballast" of Street Lighting Bodies
The "ballast" (switch-over control device) is a
mandatory component of the lighting body and is
necessary for the normal operation of gas-dis-
charge lamps. It takes a large part of the electric
power consumption of the lamp; therefore the cor-
rect selection of this device improves the energy
efficiency indices of a street luminaire. The ballast
ensures the required voltage for the ignition of the
lamp, restricts and stabilizes the electric current
intensity in it, ensures high factor of capacity. The
traditional ballast is comprised of a choke (ballast
per se), condenser/capacitor and ignition device
(for sodium and metal-halide lamps), and it oper-
ates at 50 Hz network frequency. The electronic
ballast of street luminaires operates at a higher fre-
quency, which is a prerequisite for power savings,
fast switching on, and longer operation term of the
lamp. The ballast devices of street fixtures with
high-pressure sodium lamps, offered by manufac-
turers, are mainly of the conventional type, name-
ly: choke, ignition device and condenser.

The electronic ballast devices for such lamps are
presently sold at high prices and are suitable for a
controlled-operation regime of the street lighting.
The ignition devices in the ballast for high-pres-
sure sodium lamps should mandatorily have the
feature to switch off automatically when the bulb
burns out, or in case the contact at the bulb-hold-

er is not good. The electronic ballast devices of
luminaires with compact fluorescent lamps must
have a filter against radio interference and over-
voltage.

Street Lighting Poles
The selection of street lighting poles is about strik-
ing the balance between esthetic requirements,
drivers' safety, and price. The selection criteria
take into account the lifetime, the annual mainte-

Lighting fixtures reflectors "Ballast" of Street Lighting Bodies



nance costs for the surface coating (painted or
galvanized steel; comon, anodized or painted alu-
minum; reinforced concrete); on-site mounting (in
a ditch, on a concrete foundation); extent of pro-
tection of the electric connections, by insulation;
appearance. The main types of poles are:

- Concrete poles. They are usually of round or rec-
tangular cross-section. Their price is acceptable,
and lifetime is long; however, their appearance is
not pleasing to the eye, and they are dangerous in
case of road accidents.

- Steel-tube poles. 3-4 m high ones are used for
park luminaires, and 8-12 m high ones - for street
luminaires. Usually they are painted with weather-
proof paints. These poles are equipped with light
arms (or forks) of various structure and inclination.

- Aluminum poles. Their price is high, and their
application is limited, in spite of the beautiful look
of some customized poles and the relatively low
risk in case of road accidents.

It is advisable to have the luminaires attached to
the poles in a multi-functional way, with adjustable
inclination.

Accompanying Documentation
The manufacturer of street luminaires should sub-
mit technical data from international or national
catalogues, software products, etc. If necessary, a
document evidencing national certification should
be submitted, or a protocol issued from an accred-
ited laboratory, accompanied by a magnetic carri-
er confirmng the measured light distribution of the
luminaire, in standard format.

Servicing and Operation of the Street
Luminaires
The structure of the lighting body, its connection
pattern to the electric power network, the protec-
tive electrical and mechanical components should
allow assembly and repair feasibility of the street
lighting under operating conditions.

The safe servicing of the luminaires is crucial to the
operation staff. Safety is guaranteed, when, upon
opening the fixture body, the switch-on control
equipment and the electric wires in the fixture are
switched-off from the network voltage in a galvan-
ic way. In terms of electrical safety, the protection
class of the fixture should be Class II.

The electrical compatibility of the luminaires in our
country is not restricted, nor controlled. In a num-
ber of countries requirements are set to the level of
radio interference caused by the luminaire. In
Germany, for example, luminaires not complying
with those requirements are designated with a
special marking. When luminaires with such (or
similar) marking are offered at a tender, they
should be given the relevant rating points.

Some lighting bodies allow for adjusting the lamp's
position in relation to the reflector.Thus the light dis-
tribution of the luminaire may be changed, and in
such way a better use of the lamp's luminous flux is
achieved - in the cases of different street widths
and different distances between the luminaires.

The blinding effect produced by the luminaires
impairs the visibility and the light comfort. The
extent of blinding depends on the light-distribution

Points

Table 11. Example of a system for assessment of luminaires for street lighting
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Q1à - takes into account the protection level of the optical part of the luminaire
- IP65
- IP54 
- IP43
- IP23

Q1b - takes into account the protection level of the electrical part of the luminaire
- IP65
- IP54 
- IP43
- IP23

Q2 - takes into account the reflector type
- Facet-type, anodized
- Monolithic, of anodized aluminum
- With reflecting elements of anodized aluminum mounted in the body
- The body, anodized, fulfills reflection functions
- Of non-anodized aluminum

Q3 - takes into account the material of the disperser
- Made of polycarbonate, shockproof, UV-stabilized 
- Made of special thermal-resistant glass
- Made of Plexiglas

Q4 - takes into account the material of the body
- Cast aluminum
- Polyester fiberglass
- Aluminum with coating
- Fiberglass with polyethylene coating
- Aluminum without coating

Q5 - takes into account the type of electronic ballast (EB) (only for luminaires with CFL
- With EB having filter against radio interference, overvoltage and cosϕ adjustment
- With EB without filter against radio interference, overvoltage and cosϕ adjustment

Q6 - takes into account the complexity of servicing the luminaire
- Easy operation
- Complicated operation

Q7 - takes into account the warranty for the lamps
- With 24 months warranty
- With 12 months warranty

Q8 - takes into account the warranty for the lighting bodies
- With 3 years warranty
- With 1 year warranty

Q9 - takes into account the light pollution
- Emission only downwards
- Slight emission upwards
- Ball-shaped luminaire (without limiter of upward light emission)

Q10 - takes into account the safety of servicing in case of opened luminaire
- The switch-on control equipment is not under voltage
- The switch-on control equipment is under voltage

Q11 - takes into account the efficiency coefficient - η
- η > 85
- η > 80
- η > 70
- η < 70

Q12 - takes into account the esthetic design of the luminaire
- The design and scale of the luminaire conforms with the street profile
- The shape is not modern and does not conform with the street profile

Q13 - takes into account the blinding effect of the luminaire
- Iα < 500 cd for α = 90° and Iα < 1000 cd for α = 80°
- Iα > 500 cd for α = 90° and Iα > 1000 cd for α = 80°

Q14 - takes into account the possibility for adjustment of the optical system
- Can be adjusted
- Cannot be adjusted
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curve of the fixture. The table shows the maximum
admissible light intensities for the angles ( = 80°
and ( = 90° as per BDS 5504-82 with respect to
limiting the blinding effect. Usually, the project of
the lighting facility foresees supervision of the
facility's overall blinding effect - it is quantitatively
assessed by the index TI, according to BDS 5504-
82 and the European norms to street lighting.

It is advisable to avoid direct falling of the emitted
luminous flux over building facades, fenestrated
walls of private houses, and shop-windows - in
order to prevent lighting pollution of the respective
ambience. Lighting pollution of the environment is
not subject of supervision in Bulgaria. In West
European countries, the USA and Canada, restric-
tions are being set to the emissions of light upward
into the atmosphere. For this reason, it is not rec-
ommendable to use ball-shaped (spherical) lumi-
naires, as over 50 % of their luminous flux is emit-
ted in upward direction. Obviously, such luminaires
are extremely inefficient in energy terms.

A MODEL METHODOLOGY TO
ASSESS THE QUALITY OF LIGHTING
BODIES
Prof. Dr. Nikolay Vassilev, Technical University Sofia

Table 14 shows a model system for quality assess-
ment of lighting, electrical and operation parame-
ters of luminaires for street lighting. The points
assigned in the enclosed table are given as exam-
ple. They may be changed for the different ten-
ders, with regards to the specific conditions. The
lighting parameters of the luminaires shall be
established by means of a statement of findings
issued by a lighting-engineering laboratory
accredited by the Bulgarian Accreditation Agency.

In quantitative terms, the quality of the luminaires
is determined by the sum of the points assigned to
each quality criterion:

QG=Q1a+Q1b+Q2+Q3+Q4+Q5+Q6+Q7+Q8+Q9+
+Q10+Q11+Q12+Q13+Q14

The table does not include the light source,
because the high-pressure sodium lamp has been
established as the most suitable one for street
lighting. The compact lamp can only be an equiv-
alent for pedestrian zones, residential areas, parks
and gardens. The low-pressure sodium lamp
should not be used for lighting in population cen-
ters because of its inappropriate light colour and
inadequate colour rendering.

Light distribution is a particularly important techni-
cal and economic feature of the luminaire. It is,
partially, taken into account through some of the
parameters given in the table; however its overall
importance may be assessed only after the illumi-
nation system has been designed. Therefore, in
tenders in Bulgaria this important paramerter of
luminaires is usually not taken into consideration.
The bidders are required to submit calculations
regarding the implemented average luminance
and illuminance levels, the uniformity of the light-
ing and the extent of blinding by the lighting sys-
tem - for:

- Different categories of streets in the population
center

- The respective widths of street roadways, layout
configurations, hanging heights and distances
between the luminaires

- The submitted data is used to compare the extent
of suitability of the suggested luminaires, with
respect to compliance with the norm requirements.

In the case of new lighting systems, the street cat-
egory and roadway width are given. Calculations
are made about the maximum distance between
the luminaires, in observing the norm requirements
to: average luminance or average illuminance,
lighting uniformity and admissible blinding extent.
Obviously, the most efficient luminaire should per-
mit the maximum distance of unit spacing. Such a
case shall ensure the minimum of: the number of
luminaires and poles, the required investments for
them, the installed capacity, the power consump-
tion and costs for its payment and the costs for
replacement of the burnt-out lamps.
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EFFICIENT STREET LIGHTING CONTROL SYSTEMS -
NEEDS, ADVANTAGES, SHORTCOMINGS
Stoyan Andreev, Technical University, Varna 

Street lighting is an important social benefit for people and takes a substantial part of municipalities' costs. The achieve-
ment of reduction in lighting cost and of improved street illuminance is a rather sophisticated task. It requires various
methods and tools to be applied, to find the most efficient way of lighting switch-over control, aiming to shorten the
lights-on period.

Street lighting control can be implemented in sev-
eral ways:

C Centralized lighting control for the whole city or
part of it:

- Radio-channel control,

- Network remote control.

C Local control of individual power substations:

- By electro-mechanical and electronic clocks

- By special relays and controllers with pro-
grammed calendar: switching on and off in whole-
night and half-night regime; switching over to a
multi-rate power meter; operation in a different
regime - e.g. lights off from 00.00 a.m. until 05.00
a.m.

C Control of the individual luminaires:

- By means of switch-over devices, embedded in
luminaire, that provide switching over the power
from 150 to 100 W or from 100 to 70 W (a special
switchable choke is required)

- By time relays, embedded in the luminaire - e.g.
for half-night lights-on regime.

The most efficient control is achieved by a cen-
tralized system, which allows: (i) simultaneous or
consecutive (by groups) switching the street light-
ing on and off - depending on the astronomical
illuminance curve, (ii) simultaneous switching
over the price rates of the power meters measur-
ing the power consumed for lighting, (iii) switch-
ing off part of the lighting during night hours of
lower traffic. Such type of systems is the least
common in Bulgaria, at present - due to the gen-
eral opinion about their price being too high.
However, the rapid development of technologies
in the recent years has considerably decreased
the investments required for setting up such sys-
tems and made their wide application possible.
We suggest here below a description of the two
main types of centralized control systems.

Each centralized control system requires the
availability of a communication channel between
the central transmitter and the receivers that are
located next to the commutation facilities for
switching the lighting on and off, and near the
power meters measuring the electricity consumed
by the lighting bodies. The communication chan-
nel is the physical medium, by which information
signals are transmittted about specific actions
completed by remote technical equipment. The
implementation of such a channel requires con-
siderable investment.

The street lighting control systems can use the fol-
lowing media for organizing a communication
channel:

- conductor medium, using telephone cables

- optic-fiber conductor medium, using optic cable

- conductor medium, using power cables of the
power network

- radio channels that are implemented by means
of radio broadcasting of electromagnetic waves in
the atmosphere.

The first two ways are quite expensive, because
they require building of the relevant communica-
tion networks, which takes large investments.

The latter two ways have been and are being
used for communication between the central
transmitter and the receivers distributed in the
population center. The third method of control is
known as network remote control (NRC), and the
fourth is known as radio control at ultra-short
waves (USW).

CENTRALIZED STREET LIGHTING
CONTROL BY NRC SYSTEM
The NRC system consists of a transmitter
designed as a three-phase generator of sinusoid
voltage with sound frequency, which is mounted
in the distribution substation. It is connected to
buses of medium-voltage (10 or 20 kV) by means
of isolating transformer and distribution capaci-
tors. Such a transmitter is installed in each distri-
bution substation that provides power supply for
the street lighting.

The transmitter is switched on and off by a conrol
unit - as per a set-up program, or upon command
from the central station, which is located at the
zonal dispatching center of the power distribution
company. The connection between the central
station and the control units of the transmitters in
the substations is implemented by means of a
conductor telephone line.

The signals, sent by the transmitter toward the
medium-voltage buses, are conducted along the
three-phase electric power network; then they are
transformed in the power substations and go into
low-voltage networks (380/220 V), to which net-
works the receivers are connected. The receivers
receive the signals and perform the commands
sent.

In the NRC systems the communication channel is
organized along the power cables of the cable
lines. The command signals are transmitted simul-
taneously in the three phases and consist in a
sequence of impulses and pauses. Each com-
mand contains a different number of impulses and
pauses set out in a sequence depending on the
encoding information used. The receivers are
tuned to receive one or several code combina-

tions, as per their capacity and the functions they
perform.

Signals about the fulfillment of the commands by
the receivers are not sent to the central station.
The NRC system operates in one direction only.

Advantages and Shortcomings of the NRC
Systems
Advantages:

- Using the established three-phase power net-
work, for the transfer of the control signals from
the transmitter to the receivers

- High-reliability transfer of the control signals
along the power network

- High reliability of the receiver equipment

- Multi-functionality of the receiver equipment (one
receiver can fulfill up to 8 different commands)

- Programmability of the receivers

- Centralized control of the transmitters, by the
zonal dispatching center of the power distribution
company

- Optional use for other purposes - e.g. for con-
trolling the load schedule of the power network,
traffic-light control, control on civil defense sites,
fulfillment of individual orders, etc.

Shortcomings:

- The remote receivers at power substations may
potentially fail to work, due to low level of the con-
trol impulses, especially at times of high workload
of the transformers

- All NRC systems in one population center should
operate at the same frequency, because the

Central control station 
of the street lighting system
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power networks may be supplied from different
substations

- A separate room is needed in the distribution
substation, to locate the transmitter, the connect-
ing components and the control unit

- Qualified maintenance staff is needed, due to
the sophisticated structure of the different compo-
nents

- High price

- Import equipment

- No option for feedback.

CENTRALIZED STREET LIGHTING
CONTROL SYSTEM THROUGH USW
RADIO CHANNELS
The system is composed of a central computer
control station with a radio station for radial (not-
channeled) radio transmission of encoded sig-
nals, and radio receivers located in the cells for
switching the street lighting on and off, or next to
the power meters for switching the price rates.
The receivers capture and fulfill the transmitted
commands. When necessary, feedback can be
organized for transmission of messages from the
receivers to the central station. The feedback
makes the system substantially more complicated
and expensive. The radio channel is implemented
by transmission-reception equipment, working in
the USW band. The working frequency that may
be used is either the frequency allocated to the
relevant civil defence municipal service, or the
frequency allocated to the local power distribution
company.

The central station consists of a PC, a control unit
and a power pack. The station may transmit an
unlimited number of commands, which are protect-
ed by sophisticated codes for prevention of incor-
rect actions by the receivers. The antenna of the
receivers is mounted on the roof of the power sub-
station or on the first pole next to the power supply
cell. The connection between the antenna and the
receivers is implemented by a coaxial cable.

The receivers may be organized in groups for
separate control of the lighting in different city dis-
tricts or residential areas. A code is assigned to
each one of those groups. This allows consecutive
switching on of the lighting and relieves the power
network regime. All receivers are controlled by
one central station. The number of receivers is
unlimited.

The antenna of the central station is installed at an
appropriate place, where it may ensure efficient
radio broadcasting of the transmitted USW sig-
nals and their receiving by all receivers. A suitable
place would be the dispatching center of the
power distribution company. This is also a suitable
place from another point of view. According to the
Energy Act, only the power distribution company
is entitled to switch over the price rates of the
power meters. So, potential disagreements are
avoided between the municipal authorities paying
the power costs, and the power supplier. In the
case of such location, the central station should
be programmed to automatically transmit the
commands in compliance with the time and the
astronomical illuminance curve.

It is possible to place the antenna of the central
station on a municipal building, or elsewhere, but
then one must locate receivers at the power dis-
tribution company - for supervising the time of
switching over the price rates of power meters.

A street lighting control system through USW
radio channel has been installed in Gabrovo, and
it controls 150 power substations. The whole sys-
tem has been manufactured in Bulgaria. The
municipality obtained full control over the opera-
tion regime of the street lighting and is able to
directly manage its power consumption costs.

Advantages and Shortcomings of the Control
System through USW Radio Channels

Advantages:

- Control of all receivers by a central station

- The system is digital, allowing the use of com-
plex bias/interference-protected codes

- Multi-functionality of the receivers

- The transmitter has low power transmission

- The system operation may be programmed

- The system can be started either manually, or
automatically - by photorelay, program clock or
software program

- The system uses allowed frequencies

- Low price

- Locally manufactured

Shortcomings:

- Temporary interference in the radio channel is
possible

- Possibility for damage of the receiving anten-
nas.

Figure 20. Centralized control system through USW radio control
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MAINTENANCE OF THE STREET LIGHTING SYSTEMS

Ivan Chanev, Street Lighting EAD, Sofia 

The forthcoming transfer of the ownership over the street lighting systems to the municipalities will pose to local
authorities a number of problems relating to organization, operation, and maintenance. This chapter offers an
organization model, which closes the cycle of applying to and winning a retrofit project: (i) investment, design and
construction of street lighting systems, (ii) submitting the built systems for maintenance, (iii) long-term use by the
population.
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The effect from the retrofit of street lighting sys-
tems (SLSs) has many aspects: environmental
benefit due to reduced consumption, resp. output,
of electric power; financial effect manifested in
reducing the funds for power; and, perhaps the
major one, a social benefit. The implementation of
this service to the population is doomed to failure,
in case there is no maintenance system for the
built facilities.

The forthcoming privatization of power distribution
companies (PDCs) will perhaps promote the
resolving of a seemingly irresolvable problem - the
ownership over the SLSs. In their major part, these
systems still belong to the assets of PDCs and,
when de-nationalized, those assets would become
privately owned (and not public municipal proper-
ty), which is their ðredetermination.

Regardless of the further development of the own-
ership issue, the obligation to maintain the SLSs in
good working condition is another burden on the
shoulders of municipal administrations.

The below-suggested organization model shows
only the functional aspects and does not specify
staff number. Combined staffing is possible both in
horizontal and vertical direction. Practically, this is
the municipal "umbrella" over the executive unit.

(Figure 20 )

MAIN TASKS OF THE FUNCTIONAL
ASPECTS IN THE MANAGEMENT AND
CONTROL OVER THE STREET LIGHT-
ING MAINTENANCE

Information Unit
This functional aspect may include the tasks relat-
ing to monitoring the condition of the existing
equipment - by performing inspections or by
receiving the signals about malfunctionings report-
ed by residents. For better objectivity, the cases of

malfunctioning should also be considered as relat-
ing to equipment wear, which can be accurately
assessed only by the keeping of respective equip-
ment files (archives) - in order to get the right idea
about the possible personal fault of an assignee.

In most general terms, the archives keep an inven-
tory list with information about the number and
type of luminaires, poles and power network. The
data about the luminaires may serve to plan the
power consumption and the approximate servic-
ing time. Without those archives, it would be diffi-
cult to plan the costs of the main functional
aspects - for renovation with replacement of old
luminaires, and for current and emergency main-
tenance.

It will be of help, to have the inventory list accom-
panied by the scheme of the streets that receive
lighting from the respective street lighting panel -
to make the connection between the considered
territory and the SLS.

When organizing the information exchange, a pro-
vision should be made to have all equipment
changes promptly registered in the archives - e.g.
luminaire type and capacity, configuration, resp.,
capacity of the panel, replacement of a worn-out
network, etc. The municipal administration may
also provide the archives to contain information
about the replacement and current repairs of the
equipment, which belongs to one panel (i.e. filing
per panels), but a separate register may be kept,
as well, about the replacements of lamps, lighting
bodies, network, etc.

The information processing, with respect to analy-
ses and forecasts, would be much easier, if a com-
puter is used. With average computer literacy and
with the help of the Excel software, the data can be
easily and accurately processed as per the spe-
cific purposes of the analysis.

Last, but not least, an Information & Monitoring
Unit can also assume the functions of relations to
the public and the media.

Figure 20. Structural Organization Model
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Neath Port Talbot operates a public lighting
office responsible for the maintenance of
18,000 lighting points over wide urban and
rural area. The office has permanent staff
and receives reports of faults sent in by
members of the public using a free tele-
phone number and on prepaid postcards
available at post offices. These facilities are
widely publicized to members of the public
through leaflets and information in the local
press. In addition, there is a regular night
patrol - once a fortnight in winter and once a
month in summer. All identified faults are
processed immediately by reference to the
database, designed specifically for that pur-
pose. The light is located and the repair
instructions issued. The whole fault repair is
then followed automatically by the database.
Normally, all routine repairs are carried out
within 4 days and urgent repairs within 2
hours.

Gathering information for the establishment
of a database is a major investment in the
cases local authority is responsible for a
large number of lighting points over a wide
area. It goes without saying that the value of
a database is only as good as the data that
goes into it. The motivation of those who col-
lect the data is vitally important. Initially, the
Electricity Supply Board in Ireland used stu-
dent labour to prepare the database, howev-
er it found that the resultant database had
too many faults and a considerable amount
of data had to be re-collected. It may, there-
fore, be preferable for those, who will work
with the system, to collected the data them-
selves.



Finance Unit
The key feature of this functional aspect is the
accountancy processing of the information about
the funds spent in three main areas: (1) investments
in building new sites, and reconstruction and mod-
ernization of the existing street lighting; (2) covering
the maintenance costs, contracted with the
assignee; (3) funds for payment of the power con-
sumed. By its nature, this unit is a traditional one - it
is required in any business activity and has no
extraordinary or strictly specific functions beyond
issues on spending and accounting of funds.

Control over the Consumed Electric Power

At first glance, this activity may seem not manda-
tory, as with the given installed capacity and light-
ing duration the estimated consumption is easily
obtained. However, there exist a number of pre-
requisites for improper or spending of funds for
energy:

- A blocked power meter and not precisely deter-
mined payment "basis"

- Overrated readings in power consumption meas-
urement

- Not writing off sites, which have been closed
down, or accounting of consumption for non-exist-
ing sites

- Lights are on 24 hours, due to technical failure.

Besides, it is not possible to come up with accept-
ably accurate forecast and analysis of the power -
due to burn-out lamps or luminaires not working for
different reasons - so, no sign of equality can be
put between installed capacity and operating
capacity, and no precise estimate of the operation
hours can be given, either. The panel may be con-
trolled by a clock or a photosensor, but in both
cases - because of unchanged price rate in the
clock, or any meteorological circumstances - an

imprecision may occur, which, multiplied by the
error in determining the operating capacity, would
cumulate unacceptable deviations from the actual
consumption. Therefore, the actual consumption
should be controlled by regular checks.
Practically, this means comparing, on monthly
basis, the readings stated in the bill with the actu-
al readings of the power meter of each panel. After
coordination with the power distribution company,
any non-existing sites shall be deleted from the
bill, and further monitoring of the average con-
sumption for each panel shall be conducted (such
monitoring may be done on a quarterly basis).

At the discretion of the municipal government, this
activity may be delegated to the maintenance
assignee, and the application may be supervised
by the control body of the information unit, but, to
make such a choice, the municipality should con-
sider its own economic positions at the time of the
contracting.

CRITERIA FOR SELECTION OF AN
ASSIGNEE FOR MAINTENANCE OF A
SLS

"Assignee" means an autonomous organization, or
company, regardless of whether completely or
partially municipally or privately owned. The main
material and organizational parameters of the
assignee shall be the following:

C The subject of activities should state an activity
for servicing low-voltage power distribution net-
works and/or street lighting networks.

C To have at disposal qualified staff comprising
electricians, who have educational background as
electricians and an obtained qualification level as
interpreted by Chapters II and III of the Labour
Safety Rules for Operation of Electrical Systems
and Facilities.

C To possess platform trucks and/or ladder-trucks,
which are in compliance with the Act on Technical
Requirements to products, Chapter Five (State
Gazette No. 86/1999), and with the Regulation on
Technical Supervision and Register of Equipment
(Decree of the Council of Ministers No. 187 of
2000, State Gazette No. 79).

C To have à dispatching center, which coordinates
the operation and repair works within the compa-
ny, itself, and (when necessary) with the power
distribution company, the municipality, etc. This
center should be equipped with at least one tele-
phone line.

C To be able to organize an emergency service for
non-stop operation (or as per a schedule suggest-
ed by the municipality) for action taking within the
time limits stipulated by the municipality.

C To have developed job descriptions for "electri-
cian servicing street lighting systems".

C To have introduced organization and instruc-
tions guaranteeing labour safety - personal pro-
tection means, technological instructions for con-
ducting the maintenance.

C To possess administrative, garage and ware-
house facilities.

SPECIFIC CRITERIA THAT ARE SUB-
JECT TO NEGOTIATION BETWEEN
THE MUNICIPALITY AND THE
ASSIGNEE
Basically, the criteria may be divided into two
groups: (1) response time in case of emergency
and as per the type of incident; and (2) financial
criteria - both in terms of estimated annual volume,
and of sanctions for delayed response. The criteria
from the first group shall be differentiated as tech-
nical criteria and organizational (response-time)
criteria.

By response time:
Technical criteria:

C What is meant by emergency?

- A certain number of a series of lamps are not lit
(three, four or more)

- A whole branch is not lit

- A panel failure

C Type of failure

- Burnt-out lamps

- Damage at the panel

- Damage in the network

For convenience, we shall give below the results of
a study of failures of SLSs in Sofia in the period
1982-1987, showing the portion of failures per
components:

Organizational criteria - response time on the basis
of combination of the above options.

C Response time means the time from receiving
the signal about the occurrence of failure until
remedy to that failure. This response time should
also include the technological time for transmis-
sion of the signal by the dispatcher toward the
emergency or operation group, as well as the time
for physically reaching the site.
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At a panel
At the luminaire
In the cable network
In the airborne network
In external power supply
Network cut 6

41 %
27 %
12 %
11 %
5 %
3 %

A remote monitoring system is operated in
Besancon. The system enables collection of
data from the individual control boxes or
metering points. It measures consumption
and locates faults to groups of 10 lamps.
Information is transmitted back to a central
computer via a mains signal.

6 Those are cases of failures resulting from construction
or other excavation and assembly works.
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C The fastest response is due in cases of failures
that cause phase condition on poles and lighting
in daytime. The deadline shall not exceed 24 hours
total after the receiving of the signal.

C Failure at the panel should be removed in the
shortest possible time. This operation requires
technological time of not more than 10 minutes, 2
hours maximum for labour, excluding transport
time, and on the other hand, if a whole panel is not
lit, this means that a whole suburb has no lighting.
Therefore, in case of delay of remedy to such fail-
ures, maximum sanctions should be imposed.

C The next in time limiting, is the replacement of
burnt-out series of lamps. The technological time
for that is approximately 15 minutes per lamp.

C Relatively the most difficult and requiring techno-
logical time are the network failures. In the case of
air-extruded conductors, the network shall be
physically inspected, and a detailed supervision
shall be conducted in searching for interlacing, cut
off conductor or another reason, and in the case of
failure in the cable network it may be necessary to
detect the failure on the spot, by using a cable lab-
oratory, excavation (attended by the laboratory),
muffling and another inspection for potential fur-
ther damages after the remedy to the failure.
Depending on the way of cable laying (e.g. under
asphalt and without tube network), the failure may
require up to 10 working days for repair in the case
of service and collection streets, and 5 working
days in the case of main shopping or city-district
main streets.

Financial and economic criteria
The total annual cost in most general terms is
determined by the components labour, materials
and fuel. Under market-economy conditions, a
subjective underestimation of the necessary staff
may occur, entailing difficulties, delays and even
termination of the contract. In this respect, the
municipality should find the right correlation
between staff number and facilities that need serv-
icing. Such official regulatory norms did not exist
under the centrally planned economy, and, logi-
cally, not nowadays, either. Nevertheless, taking
the risk of a minor imprecision, I will quote the esti-
mates developed in the period 1983-1986 for the
correlation between the facilities and the staff
equipped for servicing luminaires by using hoist
technology.

The municipality should consider the important
issue of being aware, in advance, of the percent-
age ratio of the different costs for maintenance. We
will quote another study conducted in the late
1980s, which nevertheless gives an idea about the
portion of the different accountancy components.

Everything stated above leads to the conclusion,
that, without a solid information database about
the available facilities, it will be difficult to make a
highly objective and acceptable estimate, and,
respectively, to set a criterion about the total annu-
al costs.

The financial sanctions imposed for failing to
comply with the technological and organization
criteria differ substantially from contract to con-
tract; however, if the ranking under the above-
indicated Selection Criteria is taken into account,
then specific numbers and percentages may be
agreed.

CONCLUSION

The present organizational estimates are recom-
mendable, but not biding. They are aimed to be
of maximum possible help to the municipal
administrations in regaining the right to manage
the street lighting systems. It is quite difficult to
cover 100% of the problems, especially by con-
sidering the specific features of each population
center - remoteness, terrain, funds, and last but
not least, the current condition of the facilities.
However, a start should be made - in following
the wise popular saying: "you cannot do a job,
without beginning it".

The practice in managing and servicing the SLSs
has so far isolated the municipalities from the
actual servicing. Usually, the population puts pres-
sure on local governments to resolve a problem,
yet they have neither the legal authority, nor the rel-
evant practical experience for that. A comforting
fact in that respect is the existence, in the last 20
years, of a team, working on municipal principles,
and academic circles, in particular from the tech-
nical universities in Bulgaria have also focused on
the operation of street lighting systems. The avail-
able knowledge is to be popularized, to be a good
prerequisite for the implementation of municipali-
ties' basic activity - delivering services to their
electorate.

Luminaires above 10 m
Luminaires below 10 m
Cable network
Airborne network
Panels

1 person
1 person
1 person
1 person
1 person

Activities relating to Staff

790 pcs.
1300 pcs.
17 km
50 km
50 pcs.

Materials
Contracted services
Depreciation
Labour
Social security contributions
Vocational trainingand unem-
ployment fundcontributions
Other costs
Indirect costs

57.22%
2.57%
1.58%
15.52%
7.05%
0.83%

5.33%
10.03%

Costs for In % for Sofia

The Irish Electricity Supply Board in Cork
uses a portable computer technology
LITEMATE. In order to avoid the time-con-
suming processing of documents on a
paper carrier, the Electricity Supply Board
started to look for ways for its staff to do as
much as possible while they were out on
the site. The employees were provided with
a portable computer LITEMATE, which
contains information about all the lights in
their respective area. Each operator cor-
rects all information on site and then feeds
this into the main database each evening
using a terminal unit in his house. When he
carries out a repair the computer will let
him know all the old bulbs that need to be
replaced.

The system takes some time before people
get used to it, however now the workers
are much happier using the portable
device than having to correct information
in the office after work.

Work 
volume
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CURRENT OPPORTUNITIES FOR THE FINANCING OF
ENERGY EFFICIENCY PROJECTS IN STREET LIGHTING
Dimitar Doukov, EnEffect

The payment of the electric power for street light-
ing needs significant costs from municipal budg-
ets. On the other hand, the achieved power sav-
ings, as a result from the implementation of street
lighting energy efficiency projects, ensure pay-
back within a period of 2-3 years, with reaching
considerably higher levels of the quality indices of
illuminance. This is a reason to believe that proj-
ects for retrofit of the street lighting systems are
both strongly needed and profitable. All municipal-
ities are expected to implement such projects in
the near future.

The approach to funding and implementing the
projects for street lighting retrofit should take into
account the existing double-sided interpretation
of the ownership over street lighting systems. The
new lighting bodies, bought and installed by the
municipality, remain in most cases municipal
property, and the street lighting system as a whole
remains an asset of the power distribution com-
pany.

An important component of the system for funding
energy efficiency projects in street lighting, is the
possibility for the Power Distribution Company to
participate by "free of charge" assembly work at
the retrofitting. The assembly work will actually be
financed through funds for annual repairs.
Although the Power Distribution Company will not
have direct profit form the invested funds in the
first year, in the next years it will spend consider-
ably less funds for the system maintenance,
because the equipment will be new and covered
by warranty. This is a sufficient incentive to have
the Power Distribution Company attracted to take
part in the project.

The funding of projects for street lighting retro-
fitting is most often ensured through bank loan.
This is a relatively accessible source of funding,
because in Bulgaria there is considerable experi-
ence in the financing of such projects by banks.
The project assessment does not constitute a
technical difficulty for the bank, and the risks relat-
ing to the project implementation are minimal.
Through bank loans from the United Bulgarian
Bank has been financed, so far, the retrofitting of
the street lighting in Pazardjik, Pernik, Veliko
Tarnovo, Popovo and other cities.

The retrofitting of street lighting systems can be
funded through the issuing of municipal bonds.
This method of financing is suitable for large cities
having large needs in financial resources. The very
preparation and issuing of the municipal bonds
requires quite long time and high costs. In spite of
the relatively more profitable financial resource,
which may be attracted through municipal bonds
issue, the risks related to the implementation of the
issue are rather high. This source of financing is
recommended only to municipalities having large
own revenue and first-class credit rating. At the
end of 2002, the Varna municipality issued its first
municipal bonds, which were used for financing

the project for reconstruction of the city's street
lighting. The nominal value of the Varna municipal
bonds issue amounted to EUR 3 million. The pay-
ments on the issue will be effected in three equal
installments in each of the following three years.
The interest coupon of the bonds is set at 9%,
which for euro-denominated bonds ensured a high
profit. The Varna municipality bonds were market-
ed with private help. An invitation for purchase of
the issued bonds was sent out to approximately 50
potential investors, which relieved the administra-
tion from preparing a brochure for the bonds and
from the need to obtain approval from the State
Securities Commission. The municipality conduct-
ed in advance a procedure for obtaining a credit
rating from the international agency Moody's, as a
guarantee of finance stability.

Through a purchase under leasing conditions, the
required equipment for the projects for street light-
ing retrofit can be supplied. A great number of
manufacturers and vendors of lighting bodies offer
this option. Leasing may be also contracted with a
specialized leasing company. The purchase under
leasing conditions has a number of advantages. A
leasing-based purchase is a flexible option, and
the costs for it are deducted before taxation. The
leasing payment installments are equal in amount
and are set at an unchanging interest rate. Leasing
is a tool for operation costs, and not for capital
costs, although the leasing period may be as long
as 3 years (and up to12 years, in some countries).
However, the leasing period is never longer than
the lifetime of the equipment. The assets are com-
pletely paid up within the leasing period, and after-
wards there is usually an option for further buying
at BGN 1.

Commercial (consumer) credits are another form
of leasing. The manufacturer (vendor) of the
equipment grants the commercial credit to
finance the purchase, and he postpones the date
on which the payment will become due, or allows
payment in installments. From the consumer's
point of view, this looks as a purchase with
deferred payment. The sellers and distributors of
goods and equipment in many cases are ready to
sell on credit. This method of financing, however,
is typical for relatively small projects. For the deliv-
ery, usually, the price is agreed as a lump sum,
without separately charging interest and other
payments.Yet, those charges are practically often
calculated under the form of a higher sale price.
The convenience of this type of transactions is
that in some of them more favorable prices can be
agreed for the customer, as well as conditions for
deferred payment at minimum interest, or with no
interest at all.

For the municipalities, which do not have suffi-
cient own funds and specialists for conducting
energy efficiency retrofit of street lighting, the
energy service companies are a suitable alterna-
tive. The energy service companies are highly

specialized firms, which have good engineering
capacities and usually also have a stable financial
partner - a bank or another financial institution. In
many cases they are divisions and subsidiaries of
famous manufacturers of energy efficient equip-
ment, or of manufacturers of control equipment for
industrial processes or for lighting of buildings
and external spaces. The financial mechanism
applied by the energy service companies is
based on paying up the capital costs for the proj-
ect implementation - from the savings achieved
by the project. This funding mechanism for energy
efficiency projects has the advantage of relieving
the site's owner from the risk and from commit-
ments related to funding and implementation.
Certainly, that happens for the account of increas-
ing the price of the investment by the costs for
covering the credit risk and the profit of the ener-
gy service company.

Although the involvement of energy service com-
panies is appropriate in retrofit projects for street
lighting systems, this option has rather seldom use
in Bulgaria - the main reason being the relatively
complicated and long period of the negotiations,
that is supplementary encumbered by the partici-
pation of the Power Distribution Company in the
ownership over the systems.

Which financing mechanism should be applied to
the projects for street lighting retrofit, depends to
the largest extent on its feasibility and on the price
to be paid for the granted financing. It would be
recommendable to firstly study all the possibilities
for obtaining a bank loan, and, on the basis of that
study, to compare the alternative options. It is also
important to keep in mind, that, in any case, it is
better to have an energy efficiency project imple-
mented, regardless of the cost of the credit
resource, because without the project implemen-
tation the municipality would incur much larger
costs.
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The Demonstration Project for Energy Efficiency
Improvement of the Street Lighting in Gabrovo is
part of the project Energy Efficiency Strategy for
Mitigation of GHG Emissions. Energy Efficiency
Demonstration Project in the city of Gabrovo,
Republic of Bulgaria and is financed by the Global
Environment Facility (GEF) through the United
Nations Development Programme (UNDP). It was
implemented in the period 1999-2003 under the
management of the Center for Energy Efficiency
EnEffect. The objectives of the project were as fol-
lows: to reduce the direct costs of the municipality
for street lighting by improving its efficiency; to
improve the security of movement at night for both
pedestrians and vehicles; to create a comfortable
and pleasant night atmosphere in the city; and to
demonstrate technical and organizational solu-
tions which might be applied by other municipali-
ties throughout the country.

As a first step of project implementation, a team
of the Technical University of Gabrovo per-
formed an energy audit of the street lighting sys-
tem in the city. It helped identify the baseline
condition of the system and thus created a basis
for comparison of the project results. The stud-
ies conducted by the team revealed that the
total installed capacity of the street lighting in
Gabrovo was 1 582 kW, while the installed street
luminaires were extremely inefficient mercury
lamps. A large portion of these luminaires was
heavily depreciated, and hardly 50-60% of the
units were in operation. The reason for this bad

condition was the inability of the local authority
to pay for the energy consumption, on one
hand, and, on the other hand, the fact that the
local power distribution company provided poor
maintenance and delayed repair (if any) of the
damaged luminaires. Another deficiency of the
street lighting system in the city was the ineffi-
cient operation cycle, since the system was
switched on/off by means of photocells, which
were not regularly cleaned and hence unduly
prolonged the operation time of street lamps.
For the above-mentioned reasons, the lumi-
nance of the streets in Gabrovo was relatively
lower than the acting norm requirements and
was quite inefficient from economic point of
view.

The next step of project implementation was the
elaboration of energy efficiency solutions in sever-
al options. Application of two energy efficiency
measures was considered: (1) replacement of the
existing mercury-lamp luminaires by sodium
lamps, which guarantee maximum energy efficien-
cy and long-term lifetime; and (2) optimization of
the operation cycle of the street lighting system
through centralized switch-over control, introduc-
tion of whole-night and half-night operation along
the city's highways and main roads, and introduc-
tion of two-rate metering of the power consump-
tion.

In order to determine the most appropriate lumi-
naires for replacement of the old ones, a lighting
engineering project was developed on the basis of
the norm requirements for street lighting. It
revealed that it would be possible to reduce the
installed capacity almost threefold, which will
result in significant reduction of energy costs.

With the help of consultants, the possible options
for centralized control of street lighting were
investigated - a system for network remote control
and a system for centralized control of the street
lighting by USW radio channels. The preliminary
assessment of the required investments for the
introduction of each of the systems revealed that
the investments for network remote control were

many times higher than those for the radio-control
system, while the estimated effects to be
achieved were almost identical. For this reason
the selected option comprises full replacement of
the existing luminaires by new energy efficient
sodium lamps, introduction of a centralized radio-
control system of the street lighting, and full shift
to metering the electricity consumption by two
scales - daytime and night price rates. Because of
the large scale of disassembly and installation
works, as well as the time needed for procure-
ment of financing, the replacement of the lumi-
naires was split into three phases - Pilot Phase,
Phase One and Phase Two.

The suppliers of luminaires were selected by
tenders, conducted by EnEffect or the Gabrovo
municipality, with the participation of outside
experts and the power distribution company in
Gabrovo. For procurement of funding for Phase
One and Phase Two of the replacement of lumi-
naires, the municipality, with the assistance of
EnEffect, drafted an application for a free grant
from the National Environmental Protection
Fund. The funding was provided in the form of
a 0-interest loan - the municipality decided to
take up this additional financial burden and
proceed with the implementation of the project.
The installation of the luminaires was per-
formed by Electrorazpredelenie (Power
Distribution) Gabrovo as in-kind contribution to
the project.

On the basis of the conducted tender the compa-
ny Diagalog Tekhnika Ltd, Varna, was selected as
subcontractor for the system for centralized con-
trol of street lighting. Currently, the system com-
prises 250 power substations in the city and per-
forms the following functions: (1) switching the
system on/off under an operation schedule, pre-
programmed by the municipality, (2) switching on
a half-night regime for part of the power substa-
tions during the late night hours, and (3) switching
over the price rates of the power meters. This is
the first system for such type of street lighting
control in the country, applied for an entire city. It
is open for expansion, and other power substa-

Street Lighting in Gabrovo -
an Energy Efficiency

Demonstration
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This section presents successfully implemented projects for energy efficiency improvement in street light-

ing systems in municipalities in the country and in Europe. The reports information is based on surveys

and data about projects implemented in member-municipalities of the Municipal Energy Efficiency

Network EcoEnergy, as well as examples from the Guide to the Main Issues in the Management of Public

Lighting by Local Authorities, published by the partners in the project Campaign for Local Energy

Efficiency Network (CLEEN)).

Project indicators:

Project costs total: BGN 1 073 386

Financing mode:
GEF grant, municipal budget, loan from  NEPF, in-kind contribution of electricity company in Gabrovo

Annual savings: BGN 619 056, 5 729 MWh
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tions in smaller population centers of the area sur-
rounding Gabrovo may be connected to it in the
future.

The final annual savings resulting from the project
implementation have reached 5 729 205 kW, to the
value of BGN 619 056. As a result from the applied
energy efficiency measures and saved electricity,
reduction of GHG emissions to the amount of 9
739 t CO2 equivalent/year will be achieved.

Besides reduction of the direct expenditure of the
municipality for street lighting, the implementation
of the energy efficiency measures will also ensure
compliance of street illuminance level with the
norm requirements. The feasibility of replacement
of the lighting bodies was confirmed through
comparison of the control meterings of the aver-
age illuminance level of the street roadways, prior
to and after the installation of the new lighting
bodies.

Gabrovo is a city with a rich historical heritage,
and buildings of high cultural and historic value
are situated in its center. The project had not only
to restore the missing lighting units, but also to
preserve as much as possible the architectural
appearance of the city. Fully restored was the
decorative lighting of the lane in front of the
Aprilov High School, at the Lion Bridge and the
Pine-Tree Bridge, the stairs towards the House of
Culture, the Monument to Racho Kovacha etc. The
specific lighting of the central shopping street in
Gabrovo was also restored through fitting of new
luminaires, which resemble to the maximum pos-

sible extent the form of the lamps selected in the
past. The same logic was followed in the design of
the lighting of the central city square - Vazrajdane
Square.

One of the achievements of the project was the
elaboration of a methodological approach for
implementation of projects of this kind and the
demonstration of new modalities for procure-
ment of financing. As a result from the imple-
mentation of the project in Gabrovo and the dis-
semination of the lessons learned from it, ener-
gy audits and lighting engineering design have
established themselves as an important stage in
the implementation of projects in street lighting
systems. A specific methodology for assess-
ment of the quality indicators of the luminaires
was created.

The success of the project was the ground, on
which it was decided that a special section of
the training program on Municipal Energy
Planning and Management should focus on the
specific aspects of implementation of energy
efficiency projects in street lighting. Nine munic-
ipalities, which have taken part in the training,
have drafted business plans for energy efficien-
cy projects in street lighting, and these are cur-
rently at different levels of preparation or imple-
mentation.

The significant savings, achieved through the proj-
ect, motivated 39 municipalities members of
MEEN EcoEnergy to define street lighting as a pri-
ority target group in their municipal energy effi-

ciency programs and to envisage measures for
improvement of the energy efficiency of street
lighting systems. Most of those programs are
already in the process of implementation; while in
the municipalities of Dobrich, Varna, Pernik,
Pazardjik etc. the implementation of the projects
has already been completed.

So, in spite of some difficulties in the preparation
and implementation of the project, the results
achieved have convincingly proven the consider-
able energy conservation potential of the street
lighting systems. An important aspect of the suc-
cessful implementation of the project was the
established very good partnership among all par-
ties - EnEffect as Project Coordinator, the
Gabrovo municipality as project host and
Electrorazpredelenie (Power Distribution)
Gabrovo.

According to experts, Varna has always been
ranking second, after Sofia, nationwide in terms
of degree of street lighting provision. The efficien-
cy of lighting, however, used to be quite low. This
was corroborated by the conclusions of the
experts from the Engineering Infrastructure
Department of the local authority. They have con-
ducted a study, which has revealed that the city
had been lit by only a fraction of the installed
mercury lamps, and have developed for a first
time in Bulgaria a "passport" of the street lighting
system of a population center. Entire quarters,
like the Vladislavovo residential area of panel
blocks, with more than 50 thousand inhabitants,
as well as other living areas, i.e. places where
people had an utmost need of security, used to

be sunk in darkness. The picture in the center of
the country's seaside capital, or that in the old-
town area, was not more optimistic, either - obso-
lete or fully depreciated and inoperative street
lighting, dark alleys in the parks, gardens and
inter-block spaces, sunk in darkness emblematic
landmarks of Varna's history!

"This is how the idea to align our city to the stan-
dards of where we are heading - the European
Union - came to life", says Ivan Bojidarov, M.Sc.
(Eng.), Head of the Engineering Infrastructure
Department of the municipality. "We were aware
that there was much to make up for. Was it not true
that sodium lamps have been applied ever since
the 1970’s Today a new generation of lamps is on
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Contact person:

Municipality of Gabrovo
Rossitsa Stancheva, M.Sc. (Eng.)
Tel.: 066 33030
e-mail: ss2000@gabrovo.com

Varna by Night Attracts
Tourists

Project indicators:

Project costs total: BGN 3 500 000

Financing mode: Municipal bonds loan

Annual savings: BGN 1 001 200, 10 035 MWh 
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the market, even more efficient than those of the
past - in terms of electricity savings, design, and
illuminance - so that cities turn into beautiful sites
to contemplate at night, and to feel secure in, dur-
ing daytime. We learned a lot from the experience
of the people from Western Europe. Whether we
have succeeded in applying it to our benefit, is for
you to decide. Have a look at the appearance of
the Asparuh Bridge and the Morski (Waterside)
Boulevard, where the fist sodium lamps were
installed!" 

Varna is a member of the International
Organization of Lighting with headquarters in
Lyons, says Mr. Bozjidarov, with a certain hint of
pride, because for him and his colleagues this is
an opportunity to learn from the leaders. It is true
that they are centuries ahead; however the ambi-
tions of the inhabitants of Varna are also con-
stantly growing, says the man, whose profes-
sional background is related not only to street
lighting, but also to setting in place and opera-
tion of the entire modern urban engineering
infrastructure.

As in any other population center, the problem in
Varna is related to how to find money for modern-
ization of the city, including for street lighting.
Municipal councilors decided to emit municipal
bonds, at the example of Sofia - a specific type of
loan, which allows access to a financial resource
that is urgently required for the development of the
city. Once the funding was available, what was left
was to decide how to use it in a rational way. The
fact that, at the end, almost one third of this loan
was allocated to the street lighting system, speaks
for the farsightedness of the local decision-mak-
ers, elected with votes of inhabitants of various
political orientation. The multi-colour local parlia-
ment has decided that one of the priority tasks was
to renovate the street lighting system, not as much
in view of the estimated savings, but rather in view
of starting to fill up the budget of the municipality

with revenue from other activities - such as
tourism, for instance, a traditional and still pre-
dominating income-raising activity for Varna resi-
dents.

At the beginning, the focus was on the lighting of
the Class I high-speed road sections - the road to
the airport, the entry/exit and central roads of the
city. This undertaking absorbed nearly BGN 2 mil-
lion - practically, as much as the replacement of
the mercury lamps by sodium ones would have
cost. What had been done, however, proved to be
insufficient. The guiding ambition was to incorpo-
rate the city in the itineraries of the tour operators.
This is how the idea to have the city sights attrac-
tively illuminated came to life - the Cathedral, the
Old City Clock, the clock at the railway station, the
Sports Hall, monuments and museums, which are
an integral part of the past and present of the sea-
side capital. Whether it was a success everyone
may decide for himself/herself by looking at the
itineraries selected by the tour operators. The
money invested has not been wasted, guarantees
Mr. Bojidarov, adding: "Anyway, who would like to
go to a place, which is dark and dirty?"

The local decision makers and the mayor, howev-
er, do not care solely for the tourists and their
comfort. For them it is a matter of not lesser
importance to ensure the comfort of the perma-
nent residents of Varna. For that reason, replace-
ment of street luminaires is going on everywhere
- from the panel-block Vladislavovo area and the
city center to the nearby villages, which are sunk
in darkness.

"Someone may say that street lighting is not a prof-
itable business. I share this opinion and have had
to defend it, not once or twice, before my col-
leagues and some municipal councilors", says
Mr.Bojidarov. The problem, however, is not in the
ability or inability of street lighting to bring revenue
to the municipal budget, but rather in the opportu-

nity to minimize the expenditure from the municipal
budget", he insists. "For this reason, according to
the developed plan, this expenditure item will
gradually diminish, while for such expenses the
municipal budget will get increasing revenue from
other activities, like tourism for instance. There will
be an indirect benefit for all - reduction of the num-
ber of traffic accidents, which occur predominant-
ly during the dark hours of the 24-hour cycle,
reduction of robberies and car theft, increased
revenue for the public catering establishments
and entertainment facilities, since the inhabitants
of Varna will be able to feel safe and protected
even during the dark hours".

Varna decision makers have another ambition as
well - to take the upper hand on Sofia with respect
to the illuminance of the street network. "It might
take us another decade, if we work at the same
pace", projects Mr. Bojidarov. "I, personally, would
not be astonished if this happens even earlier."
Anyway, the engineer knows what to do in order to
avoid lagging behind the EU. And the energy
effect of the upgrading of the street lighting system
has already won its place in the hearts of the newly
elected municipal councilors. The issue, which
remains still open, is how to procure the necessary
BGN 9 million for completion of the project imple-
mentation.Therefore, maybe we shall soon witness
the issue of a new emission of municipal bonds in
Varna.

For contacts:

Kyril Vidolov

Municipal Energy Efficiency Officer

Varna Municipality

Tel.: 052 23 62 59

The energy efficiency project in the street lighting
system of the Municipality of Pernik was imple-
mented in two phases. Phase One - energy effi-
ciency retrofit of the street lighting system of the
city of Pernik (2001-2003) - has been completed in
full. As a result, the installed capacity has been
diminished four times, and the annual electricity
savings amount to BGN 200 thousand. The imple-
mentation of Phase Two - reconstruction of the
street lighting in 22 villages of the municipality - will
end in the year 2004, and then 100% lighting level
will be achieved in the population centers.

"The idea was born at the end of 1999", says Vassil
Dobrev, Manager of the subcontractor company,
engaged for the two phases of the project. At first,
a study of the entire street lighting system was
conducted, and certain violations on the part of

the Power Distribution Company were put right - at
certain locations there were no power meters, or
they meters had not been installed at the right
places. A large portion of the power meters was
single-rate ones, accounting consumption under
the daytime price rate, although street lighting was
used at night.

By the end of the year 2000, a Business Plan for
energy efficiency activities on the area of the
municipality was developed with the help of the
Center for Energy Efficiency EnEffect. In addition
to the street lighting retrofit, it comprised other
measures as well - rehabilitation of public build-
ings, etc. Support for the development of the

P
R

A
C

TI
C

E
S

Project indicators:

Project costs total: BGN 706 000

Financing mode: Bank loan and consumer credit

Annual savings: BGN 200 000

Pernik-Four Times Less Instal-
led Capacity, Full Illuminance



Business Plan was rendered also by the US com-
pany Eletrotek Concepts, Inc. and the Technical
University of Gabrovo.The main objective of Phase
One of the project was to increase the illuminance
level of Pernik streets from 45% to more than 98%.
At the beginning of 2001, the municipality
launched a tender, which was won by the energy
service company SPD EOOD (Pernik) as a sub-
contractor, and Svetlina (Stara Zagora) as supplier
of all luminaires.

According to the plan, 5 021 luminaires had to be
replaced in the city. When the subcontractor start-
ed work, it was found out that there are city areas
and streets without any lighting whatsoever. This
fact broadened the scope of work, prolonged the
implementation deadlines and increased the
investment requirements. Originally, the implemen-
tation costs were planned to be BGN 490 thou-
sand, however after project implementation the
amount reached BGN 856 thousand. The total
project costs for Phase One are BGN 587 000 for
delivery of luminaires and BGN 269 000 for the
installation works. BGN 208 945 from this amount
has been provided as loan from UBB, under guar-
antee from the US Agency for International
Development. It has been paid off thanks to the
achieved electricity savings. The rest of the
amount is a consumer credit in the form of lumi-
naires supplied by SPD EOOD (Pernik), which is
still being paid off.

After the implementation of Phase One, two ten-
ders have been conducted - one for subcontract-
ing the maintenance of the street lighting in the
city, and one for subcontracting the implementa-
tion of Phase Two of the project. The reconstruction

of the street lighting of 22 villages on the area of
Pernik Municipality is compatible with Phase One,
both in terms of value and of number of luminaires.
The work on Phase Two started in September
2003, after the tender for delivery and installation
had been won by SPD, again. The contract also
envisages current maintenance of the already
renewed network. To date, lighting has been pro-
vided only on the main streets in the villages. Over
1 204 luminaires have been installed, and the rest
will be fitted in 2004. A total of 6 000 lamps should
be replaced till project completion.

No discrepancies have been detected between
the estimated financial, environmental and social
benefits from the project and the results achieved
after its implementation. The project objectives
have been attained. As compared to the figures for
power consumption by the end of 1999-2000, the
savings achieved during Phase One alone amount
to about BGN 200 thousand/year, the same as laid
down in the Business Plan. At the same time, the
illuminance of Pernik streets has sharply
improved, although the installed capacity has
been reduced four times. With the new street light-
ing having fully been operational, the power con-
sumption has dropped 2.48 times, as compared to
that prior to project start. Electricity costs have
diminished 2.9 times. The environmental effects
are manifested in reduction in GHG emissions by
approximately 3 513 t/year and reduction of CO2
emissions by 872 t/year.

The control of the street lighting system is per-
formed by means of programmed relays, manu-
factured by the company Elmis & Co. (Rousse)
assigned by the municipality. The relays allow
changing of the operation cycle - in compliance
with summer or winter time, sunrise and sunset
times, etc. They may be programmed to switch off
the system at a specified period of the night. 90%
of all metering is performed by means of two-rate
power meters not only in the city, but also in the vil-
lages. Single-rate power meters, being 10% of all
meters, are used only at locations with very low
power consumption, where it is not rational to
spend money for new relays and new power
meters.

There exists a problem, ant it relates to the finan-
cial aspect, confides Vassil Dobrev. "The munici-
pality experiences shortage of money, and it is dif-
ficult to settle the payments. Therefore, the
amounts are released in portions, and those cir-
cumstances delay the performance of the subcon-
tractors. Even now, the municipality has some long
overdue payments to the Svetlina Works", explains
Dobrev. In his opinion, the reason is that in the
budget of the municipality there is no expenditure
item concerning specifically the street lighting.

"So far, now there is no unequivocal solution on the
issue of ownership. Unofficially, the street lighting
luminaires and the network are property of the
Pernik Municipality; while the power-transmission
poles, which overlap with the residential power
supply network, are property of the Power
Distribution Company. The energy ministry is still

delaying the regulatory document by virtue of
which the ownership rights over the street lighting
system will be transferred from the Power
Distribution Company to the municipalities; while
mayors are afraid of investing in something, which
is not their property", summarizes Dobrev.

A contract for maintenance of the newly construct-
ed street lighting has been concluded for that part
of the network, which is not covered by the project.
The remaining portion is still under warranty, so
that the contractor is obliged to provide mainte-
nance for it. In 2003 a new tender was announced,
as an outcome of which the winner, SPD, will
undertake the maintenance of the street lighting
system on the area of the municipality for the next
10 years.

The city of Pernik has decided that the capacity
of the luminaires should be aligned to the desig-
nation of the streets and the intensity of human
flows. "In other cities - says Vassil Dobrev - a col-
lection street is designed to be lit from one end to
the other by 100 W units. In Pernik we have stud-
ied the traffic specificity of every street. A street
running past a hospital, for instance, is fully
loaded only up to that point. It continues further
on, after the hospital, but with a much lesser traf-
fic load, if any at all. Capacities have been calcu-
lated on this basis - depending on the human
flows". According to the SPD Manager, this ration-
alization is producing higher efficiency and addi-
tional energy savings.

All mercury lamps of 400, 250 and 125 W have
been replaced by high-pressure sodium lamps of
35, 50, 70, 100 and 150 W. The existing installed
capacity in the city of Pernik was reduced from 1
625 kW to 403 kW, i.e. 4 times. 250 programmed
computerized relays for street lighting control have
been purchased as well. The single-rate power
meters have been replaced by two-rate ones. The
reconstruction of the surrounding area (the vil-
lages of Pernik Municipality) will be completed
through the installation of further 4 500 energy effi-
cient luminaires (rough estimate). It is planned to
reduce the existing installed capacity there to 415
ÊW, or 4 times, as well.

For contacts:

Bilyana Spassova

Municipal Energy Efficiency Officer

Pernik Municipality

Tel.: 076 60 38 90

Vassil Dobrev

Manager, SPD EOOD, Pernik

Tel.: 076 60 29 58
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The project for energy efficiency retrofit of the street
lighting in the Municipality of Pazardjik was imple-
mented in two phases. Phase One comprised the
street lighting system of the city of Pazardjik (2001)
- during this phase the installed capacity of the sys-
tem was reduced by more than 7 times. During
Phase Two (2002-2003) the street lighting of 31 vil-
lages within the municipality's territory has been
renewed, involving replacement of 7753 mercury
lamps by energy saving ones. Part of the funding
allocated for the project has been used for gasifi-
cation of four municipal sites.

"The proposal for the project came from the Center
for Energy Efficiency EnEffect, and the then-mayor
of the city, Ivan Kolchakov, embraced the idea",
confides Emilia Deliradeva, Municipal Energy
Efficiency Officer in Pazardjik. Until 1999, the care
for the street lighting system, like in all other munic-
ipalities, was vested in the country's power distri-
bution companies. Since 1999, by the Energy and
Energy Efficiency Act, this responsibility is
assigned to the municipalities, and they take this
new responsibility quite serious. Experts from
EnEffect provide timely consultancy to the munici-
pality. At their recommendation, a team from the
Technical University in Gabrovo developed the
engineering design of the project.

The financing is provided by 70% loan money from
the United Bulgarian Bank (UBB) and 30% equity
assets. Guarantor for the payoff of half of the loan
became USAID, which signed an agreement with
the UBB for the application of a specific guarantee
mechanism in support of energy efficiency proj-
ects, known as Development Credit Authority
(DCA). Pazardjik was granted a grace period of 6
months, so the payment on the loan principal could
start when the project would have already started
to generate savings. Apart from the guarantees,
this is an additional financial alleviation for the
municipality, which successfully defended its busi-
ness plan before the bank and obtained the credit.
"Representatives of EnEffect participated in all
negotiation sessions with the UBB, and we were
very grateful to them for this support, since for us
such relationships with bank institutions were
something quite new", says Emilia Deliradeva.

The value of Phase One of the project is BGN 303
thousand, including BGN 211 thousand loan
money and BGN 92 thousand equity assets. The
costs of Phase Two amount to BGN 875 thousand,
again at the ratio 30:70% between equity participa-
tion and loan capital. In both cases unplanned
repairs emerged in the process of implementation,
as a result of which the equity participation of the
municipality surpassed the amounts drawn from
the UBB. "We replaced the lamps, the power
meters, the clocks etc. and yet there was no light in
many locations - because of damaged cables laid
in the ground", recalls Deliradeva.This could not be
detected beforehand, so the installation of new
cable lines turned out urgent, especially in the
spaces between apartment blocks.

At the outset of the works on Phase One of the
project, the street lighting system in Pazardjik was
heavily depreciated and poorly maintained, at

places it was disconnected for overdue unpaid
bills. The municipality reached an agreement with
the local power distribution company to have the
power supply resumed - in order to enable the
detailed audit of the system. It turned out that hard-
ly a 25% portion of the installed equipment was
operational. A campaign of replacing the compo-
nents of the system was launched on approximate-
ly 70% of the city area. The old luminaires were
replaced by energy efficient ones. Until that time
the system used to be controlled by means of
mechanical clocks or photocells, which proved to
be worn out. They were replaced by programmable
electronic clocks. The existing single-rate power
meters were also replaced, since they charged
electricity consumption at daytime price rate,
although street lighting operates at night. "The
installation of the two-rate power meters, alone, led
to much lower electricity bills, yet, any other com-
ponent, by itself, had an economic effect, environ-
mental and social benefits", asserts Deliradeva.

According to the statistics about crime and road
accidents recorded at night and during daytime, in
Pazardjik the number of incidents at night used to
be the same as the number during the day, when
social activity is very high. But:: the number of inci-
dents in the properly lit parts of the city was much
lower than in the dark ends.The social aspect of the
project is best manifested namely in improving the
traffic safety, the comfort for the inhabitants and the
quality of life in the city, and in reducing crime risk.

According to the preliminary analysis, the estimat-
ed annual power consumption by the street lighting
in Pazardjik was expected to drop by 59% (by 800
924 kWh) - alone from the replacement of the lumi-
naires. This leads, as well, to reduction of the CO2
emissions in the atmosphere by 1000 t/year.
"Unfortunately, the financial indicators did not
diminish at the anticipated rate", says the municipal
officer.The reason was that after the reconstruction,
the entire installed capacity was commissioned
into operation, whereas before the project, the larg-
er portion of the lighting system had not been work-
ing. Anyway, in spite of some forecast inaccuracy,
and although prior to the reconstruction hardly one
quarter of the city was lit, and even a lesser portion
of the villages, the financial costs after the project
implementation are lower, under conditions of full
lighting of the streets.

"Street lighting is still nobody's property", say peo-
ple from the local authority. "Since the year 2000,
when we started the overall reconstruction, we
have been expecting a law change, allowing the
property rights on street lighting to be transferred
from the Power Distribution Company (PDC) to the

Municipality. Both the PDC and ourselves, we had
the good will to settle this issue, however the
appropriate text has not been promulgated yet. In
the year 2000 we signed an agreement with the
PDC, by virtue of which the poles, used for street
lighting only, would be canceled from the compa-
ny's assets immediately upon enforcement of the
expected legal provisions. The other power poles,
which are also used for power supply to the resi-
dential sector, were consigned to us for free-of-
charge use - so that we fit luminaires on them".

The municipality faces difficulties relating to the
maintenance of the street lighting, since no access
is permitted to the power substations of the PDC.
Therefore, as a new aspect in the project, the street
lighting control should be placed outside of the
power substations. Currently, a panel (control
board) is mounted at the outside of each power
substation - by means of this panel the street light-
ing is being switched on/off and tuned.

As early as in the year 2000, when the preliminary
study on the project started, the Municipality creat-
ed a subsidiary - Eneffect EOOD - which is sup-
posed to be in charge of maintaining and operating
the street lighting system, as well as of preparing
the sites for all follow-up energy efficiency projects.
This company has also undertaken the coordina-
tion between the municipality and the contractors
selected under the Public Procurement Act; it
makes "snap-shots" of the lighting systems in the
villages on the municipality's territory and develops
the projects for Phase Two.

The activities related to street lighting retrofitting
are split into two spheres - supply and installation.
A tender was organized for the supply of luminaires
as per the Public Procurement Act. Among 12 bid-
ding companies, HIT-Gorna Oriahovitza won the
tender. Under the same procedure, the company
EVCO-Plovdiv was selected as assignee for the
installation works. During Phase Two of the project,
in addition to the issues related to street lighting, a
tender was held for the gasification of four munici-
pal sites. The HIT Company again won the tender
for supplier and a company based in Pazardjik was
selected as subcontractor. The gasification was
assigned to the Technoterm-Sofia Company.

For contacts:

Emilia Deliradeva

Municipal Energy Efficiency Officer

Manager of Eneffect EOOD

Pazardjik Municipality, Tel.: 034 44 33 00
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Project indicators:

Total project costs: BGN 1 208 000.

Financing mode: bank loan and equity assets

Annual savings: BGN 212 000, 800 924 kWh
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When the local administration launched activities
for upgrading of the street lighting in Svishtov, the
municipal officers recorded 1192 luminaires, most
of which were twisted and rusty, one quarter of the
total umber were not working at all, and the rest
were inappropriate. After the implementation of the
project, the number of luminaires has been
increased by more than 18%, the illuminance level
of the streets has been improved, and yet the power
consumption has been reduced 2-3-fold.

The first thing Svishtov officials did on the way to
street lighting improvement, was to make a "snap-
shot" of the condition of the lighting bodies and the
sources for their power supply, as well as to catego-
rize the streets. This evaluation was conducted by a
team, composed of engineers from the Power
Distribution Company in Svishtov, experts from a
project-design company and from the Municipal
Energy Efficiency Office. Beside the findings men-
tioned above, the team found out that low-efficiency
mercury lamps of 400, 250 and 125 W were pre-
dominantly used for street lighting. Furthermore, 290
luminaires, or over 24% of the total number, were
decorative park luminaires, featuring one, two or four
spheres.These lighting "grapes" are particularly inef-
ficient, and - being located at a relatively small
height -- they often are the object of vandalism.

The measuring of the "street" power consumption is
effected by single-rate and two-rate power meters,
shows the study.The collected information also indi-
cates that during the first quarter of the year 2000
the power consumption by the city's street lighting
system was 285 278 kWh or some 95 093 kWh per
month, as average. What is more, this quantity has
been consumed by only 75% working lamps.

For the purposes of the project, city streets were
categorized into Class 1 streets, collection streets
and auxiliary streets. The first type comprises the
main streets, which naturally request the best light-
ing level during the longest period of the 24-hour
cycle; the second type consists of the streets lead-
ing to the main streets; and the rest streets in city
areas belong to the third category.

A preliminary stage of the entire project was the pro-
curement of financing. "We were in a favourable posi-
tion in the search for funding", confides Ivan Mitev,
Municipal Energy Efficiency Officer. "In Svishtov
street lighting has always been in operation, although
poor and not fully in place; so in this respect we
maybe are a unique case. However, we still decided
to seek funding with the aim to make this lighting
more efficient - less expensive and better".

The real project was in fact worked out during the
second phase. It envisaged replacement of the old
mercury lamps by 1407 luminaires with high-pres-
sure sodium lamps of 150 down to 35 W capacity.

This replacement was carried out after categoriza-
tion of the city streets as per the state standard and
after determination of the level of illuminance of the
streets, the lighting engineering requirements to the
luminaires and the capacity of the lamps. The proj-
ect designers had to make their choice between
mercury lamps (then used), low-pressure sodium
lamps, high-pressure sodium lamps and fluores-
cent lamps. The first type is characterized by low
efficiency. The second type changes the colours
and is not recommended for use in urban environ-
ment but only for highways. The fourth type com-
prises highly efficient lamps, however under the low
winter temperatures in Svishtov, it would be difficult
to get the fluorescent lamps switched on, and for
that reason the third type of lights - the high-pres-
sure sodium lamps (HPSL) - were selected by the
team. Therefore, the calculations performed by the
experts by means of the software product of the
Italian company Faeber, were based on HPSL and
on luminaires having a structure that would ensure
good light distribution, maximum energy efficiency,
the required level of protection and a long lifetime.

This optimum selection of the lighting bodies
helped designers to also achieve exclusive finan-
cial indicators. Under the circumstances that the
luminaires are increased by 215 (i.e. by more than
18%) and are all 100% in operation - in fact almost
57.4% more lamps are in operation - the monthly
energy consumption has been reduced nearly
threefold or down to about 31 000 kWh.

For this project, initially, the Municipality of Svishtov
solicited financing from the National Environmental
Protection Fund with the Ministry of the Environment
and Water. The project was approved, however the
Fund did not have the required amount readily
available, and the municipality obtained it as a tar-
geted subsidy from the state budget. The imple-
mentation took four months - from March till June
2002. High-pressure sodium lamps of the series
Iota, 150/100 W and 100/70 W, were installed along
the central streets and in the pedestrian zone
"Center". These are luminaires, which operate in
whole-night and half-night regime. This duty cycle is
performed by means of a special built-in capacity
switch, in each luminaire. Thanks to a timer (clock
with switch) and a choke with two outlet capacities,
the capacity switch "instructs" the lamp which of its
capacities to put in operation during a specific part
of the 24-hour cycle - 150 or 100 W, 100 or 70 W. In
that way it is possible to reduce the lighting by near-
ly two times in the early hours after midnight, when
street traffic is very low. So, the lighting bodies with
such double duty cycle produce a further reduction
of the power consumption by about 30%.

Within the four months, the luminaires were replaced
in the entire city. In addition, the lighting poles on the

three main streets and in the parks were fully
renewed. High steel poles were installed in the
parks, and they are being supplied from transmis-
sion cables laid in the ground, which guarantees
their protection from hooligans' assaults. The num-
ber of park luminaires was increased from 290 to
505, and the "grapes" now feature only two (and not
four) spheres with bulbs of capacity 35 and 50 W.

The dismantling of the old lamps and the fitting of
the new ones was performed by the company Hit
EOOD, Gorna Oriahovitza, which had won the pub-
lic procurement tender launched by the municipali-
ty. The upgrading and the replacement of the poles
was performed by the state company
Elektrorazpredelenie (Power Distribution), Svishtov
branch. This was the company's contribution to the
project implementation - the contribution by the PDC
was not calculated in the total project costs. Apart
from this contribution, the total costs of the project
amount to BGN 200 thousand, and the estimated
payback period is 1 year and 7 months. "The rela-
tionship between the local authority and the local
power distribution branch is very good", confirms
Ivan Mitev. "It is in their interest to have everything on
our side in perfect order, so that we pay our elec-
tricity bills regularly, what we actually do", he adds.

The project has a high economic effect. With
increased number of luminaires and improved light-
ing levels, the monthly power consumption has in
fact dropped to 40-50 thousand kWh during the
period August-December 2002.The data for the cur-
rent year has not been summarized yet, however it
is anticipated that during some of the months the
consumption might shrink further down to the proj-
ect estimates of about 30 thousand kWh.The lifetime
of the lamps is 3-4 years, that of the aluminium units
with polycarbonate lids - more than 25 years, and
the lifetime of the poles is about 25 years, too.

Bearing in mind the current maintenance, which is
mandatory everywhere, the economic life cycle of
the project is longer than 10 years, as emphasized
by Ivan Mitev. There is a further strong social effect -
the improved lighting level provides for comfort and
helps reduce traffic accidents and criminal assaults.

"As a follow-up of the project, the street lighting in all
the 15 villages of the Svishtov Municipality has been
replaced with municipal funds. Now the villages can
also enjoy year-round lighting comfort", says Ivan
Mitev, adding a final stroke to the picture.
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For contacts:

Ivan Mitev

Municipal Energy Efficiency Officer

Svishtov Municipality

Tel.: 0631 60 526

The Street Lighting in Svish-
tov-Brighter and Less Expensive

Project parameters:

Project costs total: BGN 200 000

Financing mode: targeted subsidy from the budget

Savings achieved for the period June 2002 - January 2003: 332 776 kWh, BGN 41 264
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In April 2002 a project for reconstruction and
upgrading of the street lighting system was com-
pleted in Veliko Tarnovo. The objectives were to
ensure quality and energy efficiency of the street
lighting, while reducing the power consumption
and the direct costs for operation. Last, but not
least, the project aimed to achieve nighttime safe-
ty of both vehicle traffic and pedestrians and cre-
ate a comfortable and pleasant night atmosphere
in the city.

As a result from the project implementation, in
2002 the power consumption by the city's street
lighting system dropped to 1 156 350 kWh. For the
sake of comparison, the annual consumption, up
to the end of 2001, was in the range of 1 600 000
- 1 900 000 kWh. The total value of the project is
BGN 950 508. The investments comprised design
costs, delivery of equipment, disassembly and
installation works. The money was procured
through loan from the United Bulgarian Bank to the
amount of BGN 669 924 and equity assets of the
municipality to the amount of BGN 280 584. These
investments are expected to be recovered by the
savings achieved in the process of operation of
the renovated street lighting system.

Prior to launching the development of the project,
a team from the Technical University, Gabrovo,
conducted a detailed energy audit of the street
lighting system of Veliko Tarnovo - the investigation
concerned the following issues: (i) number, type
and capacity of the street luminaires, (ii) "snap-
shot" of the existing location of the poles, (iii)
metering the illuminance level, (iv) number and
type of power distribution substations and power
racks supplying the street lighting network, and (v)
the method of controlling and measuring the
power consumption.

The study found out that the total number of lumi-
naires in Veliko Tarnovo was 5 450, including 3 755
street lamps (68% of the total quantity) and 1 695
park lamps (32%), at 125 kW total installed capac-
ity. It has further been found out, that inefficient
high-pressure mercury lamps of 400 W, 250 W and
125 W predominate. The switching on/off of the
existing lighting system was effected by 45 clocks
and 85 photorelays, and the electricity consump-
tion was read by means of 55 two-rate and 120
single-rate power meters. The study revealed that
a large percentage of the installed luminaires were
obsolete and heavily depreciated, and many of
them were dysfunctional.

A lighting engineering categorization of the city's
street network has been performed, as part of the
preparation to the project. Distinction was made

between the following categories of streets: city
main roads, collection streets, service street,
entry/exit highways and connecting roads. The
categorization allowed precise determining of the
appropriate lighting capacity to be installed.

The new modernized street lighting in Veliko
Tarnovo was implemented with a smaller number
of luminaires (4 808), fitted on the existing network
of poles. As per the project, the new (present)
installed capacity of the street lighting system is
375 540 W, i.e. by 872 431 W less than the capac-
ity at project start (1 247 971 W). The new lumi-
naires feature higher efficiency and very good
lighting engineering profile. They are equipped
with high-pressure sodium lamps of 150 W, 100 W,
70 W and 50 W.

The project team decided to install luminaires
which can operate in whole-night and half-night
regime - that would lead to additional 30-35%
energy savings during the early hours after mid-
night (under conditions of reduced traffic) through
reduction of the wattage of each luminaire. Under
such work cycle, each luminaire "selects" the oper-
ating capacity (wattage) by means of a built-in
timer. At the lower wattage, the luminous flow is
diminished to 50% of the nominal. In this way, a
luminaire of 250 W capacity shifts to 150 W, a unit
of 150 W shifts to 100 W, and so on. The warranty
period of the new luminaires is 5 years, and their
lamp warranty - 12 months. The duty cycle of the
street lighting system is 3 100 h/year. The mainte-
nance costs amount to BGN 38 000.

The investigation revealed the need to reduce the
number of spherical-shape park luminaires -
because of their low efficiency and vulnerability to
vandals' assault. They have been replaced by
street luminaires of 50 W or 70 W equipped with
high-pressure sodium lamps. The new luminaires
were installed on the existing poles, which had
beforehand been extended by fork-shaped arms
for street lamps. In the framework of the project,
500 supplementary sodium lamps have been pro-
cured and installed on the entry/exit highways of
Veliko Tarnovo, and further 350 lamps were
installed in other settlements within the municipali-
ty's territory. The reconstruction of the street light-
ing of the Cholakovtzi area however turned out
impossible, because nearly 3 km of the cable line
of the trolley-bus network are irrevocably
destroyed.

The other method to improve the energy efficiency
of the city's street lighting was optimizing the con-
trol. The power distribution substations and power
racks for street lighting have been equipped with

two-rate power meters and modern self-tuning
switch-over clocks. It is envisaged to run switching
over the capacity of sodium lamps at night only
along the city main roads, and only of 150/100 W
and 100/70 W lamps.

A quick reference for 2001 reveals that the highest
rate of traffic accidents falls on night hours, at
locations with no lighting - 92%, while hardly 8% of
the accidents have occurred under conditions of
twilight. Adequate street lighting reduces crime
incidents to 0. In Veliko Tarnovo, the street lighting
has highest impact on the rate of rapes - the
reports of rape incidents in the city for the years
1999, 2000 and 2001 show that 100% of those
crimes have been committed during the night,
under conditions of darkness. In the dark, the inci-
dents of stealing motor vehicles are by 54% high-
er than in daytime, those of robberies - by 28%,
physical injuries - by 14%. The conclusion from the
review of these figures is in favour of the improved
lighting.

An additional effect from the street lighting retrofit
is the reduction of GHG emissions in the atmos-
phere - resulting from the lower power consump-
tion. In the current year, for instance, the CO2
emissions are expected to be 2 251 t, while under
pre-project circumstances those emissions would
have reached 4 082 t. In the next 10 years no new
design of the city street lighting will be necessary.
It would be further improved with the forthcoming
introduction of centralized control by means of
computerized equipment.

Partners of the municipality under the project
were: (i) the US Agency for International
Development, which has provided part of the
guarantees on the bank loan, (ii) the US company
Elektrotek Concepts, Inc., which performed the
technical and financial analysis, and (iii)
Elektrorazpredelenie EAD (Power Distribution),
Gorna Oriahovitza, Veliko Tarnovo Branch - by pro-
viding assistance for the replacement of discon-
nected supply cables and missing power racks,
and for the repair of street lighting panels (fuse
boards) and power racks. The luminaires were
installed by the company Hit EOOD, after a tender
under the Public Procurement Act.
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for the Old Capital
Project indicators:

Project costs total: BGN 950 508

Financing mode: bank loan and equity assets

Savings for 2002: 774 000 kWh

For contacts:

Todor Radnev

Municipal Energy Efficiency Officer

Veliko Tarnovo Municipality

Tel.: 062 619 512
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Until two years ago, the streets of Dobrich, at
night, did not fit into the image of a city that is a
district center. Everyone, who had dared to go
out late at night, or early in the morning, while it
was still dark, risked to fall into the painful trap of
stolen metal grids of the city's sewerage system.
Risks were also run by drivers and pedestrians,
as well as by all participants in the street traffic.
The "forces of darkness" used to take advantage
of the scarce street lighting - to steal a car, or
attack a helpless woman, or simply empty the
pockets of a late or early passer-by. All this was
possible because Dobrich ranked among cities
with lowest indices of street illuminance, nation-
wide.

A municipal report of several years ago reveals
that over a total of 1930 luminaires installed along
the city's priority main roads, only 8% were func-
tional. As an estimate over the whole city, the per-
centage would be somewhat higher - to reach, in
the best case, 24% operating lamps. The local
authorities have been taking the financial burden
of both operational and dysfunctional street light-
ing. In the first case, they used to pay for the power
consumption, although street lamps were hardly
glimmering, and in the second case they spent
money for frequent repairs. That has often been
wasted money, since invested in something, which
had turned into history, decades ago. This was
exactly the case with the high-pressure mercury
lamps, at a total of 1500. If these, together with
another 430 modern high-pressure sodium lamps,
had functioned normally, the municipality would
have had to pay BGN 750 thousand per year to the
local power supply company for electricity con-
sumption. The amount really paid used to be lower,

since not all luminaires were in operation, however
the needs in repair and replacement of the lumi-
naires were growing in direct proportion to the
non-functioning street luminaires. For this reason,
whichever calculation method applied, nearly a
million BGN of the municipal budget used to go for
street lighting.

That was the picture up to the moment, when spe-
cialists from the municipality attended the training,
conducted by EnEffect under the GEF/UNDP
capacity building program. The specialists applied
the newly acquired knowledge to work out a
Municipal Energy Efficiency Program and a project
for improvement of the street lighting within the
whole city. A daring and ambitious venture, since
in Dobrich the length of street sectors that already
have lighting installed, totals 17.2 km!

Municipal councilors were the first to appreciate
the experts' intentions, and on the 27 November
2001 they unanimously approved the proposed
Municipal Energy Efficiency Program. According
to the decision, a total of BGN 700 thousand has
been allocated for renewal, retrofit and new
construction of the street lighting system in
Dobrich. Several financing options have been
worked out, however the local decision-makers
came to the solution that the municipality should
self-finance the project, since they had calculat-
ed that the interest due on the loan would erase
the real effect of the achieved savings for at
least one year. During the first stage, BGN 210
thousand were allocated from the municipal
budget. Unfortunately, the implementation of the
plan "to have Dobrich illuminated by night" was
delayed for almost a year. The reason was that
the Public Procurement Act had provided an
opportunity for applicants, ranked at rear
places, to lodge an appeal against the decision
and in this way to postpone the project imple-
mentation.

The municipality, however, had confidence in its
experts. The tender was divided into two - one for
a supplier, and one for an assignee. The supplier
company had to propose the most attractive lumi-
naires in terms of price and quality level, so that
the municipality could afford them. The assignee
had to be a local company, so that no excessive
costs are charged to the municipal budget for
transportation and business trips. A felicitous
decision was the arrangement reached with the
two companies, to jointly protect the municipal
property.

All parameters of the street lighting project in
Dobrich are well justified, however it is difficult to
point out the most important components, as the
project brings a series of benefits. The illuminance
is improved, at reduced installed capacity. At the
same percentage of operating luminaires, the
costs for energy consumption have dropped
threefold. A 70% internal rate of return has been
achieved. There are significant environmental ben-
efits, opportunities for attractive development of
tourism, and reduction of the crime risk. CO2 emis-
sions are reduced by 2 353 t/year. Additional sav-
ing is achieved by the use of two-rate power
meters, which eliminates the paradox of account-
ing electricity consumption for street lighting at the
daytime (high) price rate. The municipal execu-
tives have recognized that it is better to invest in
new two-rate power meters rather than pay unrea-
sonable high costs.

The prospects are more than optimistic. Once the
municipality has allocated the funding for the first
phase, it is expected that next year the entire city
of Dobrich will look like a modern European city,
without being divided, at night, into a shining
center and dark periphery areas. The implemen-
tation of the project has brought in reliability and
aesthetic look. The former is related to the fact
that, for at least ten year ahead, Dobrich will not
need new street luminaires. Those fitted on the
poles of the trolley-bus network have already
proven their efficiency. The cutting away of the
ugly "forks" from the old poles for mercury lamps
is an investment, which has improved the aes-
thetic appearance of the city during daytime, as
well as at night.

P
R

A
C

TI
C

E
S Unveiling the Beauty of

Dobrich by Night
Project indicators:

Project costs total: BGN 710 000

Financing mode: municipal budjet

Savings for 2002: 1277 MWh, BGN 172 000

For contacts:

Detelina Ivanova

Municipal Energy Efficiency Officer

Dobrich Municipality

Tel.: 058 601 209
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Operation of the street lighting system

Provision of public lighting services is direct respon-
sibility of the local authorities, which is the owner of
the street lighting system. In Caslav the manage-
ment of the street lighting system is the responsibil-
ity of the Department of Local Economy and the
maintenance is conferred to a local company. In
Kutna Hora the Technical Services Section is
responsible for managing public lighting under the
direction of the Finance Department.

Fault reporting

In Caslav and Kutna Hora this is carried out by the
night patrols. Both towns also react to faults report-
ed by telephone.

Special action

Caslav has spent a great effort in establishing a
comprehensive computer database for their stock.
In comparing the information with actual energy

use they were able to identify illegal connections to
the street lighting circuit. Overall Caslav has saved
15% of their energy use for street lighting. Kutna
Hora has now started on its database.

Both towns have carried out investments to
reduce energy consumption. In Caslav the town
has reconstructed the public lighting in the old
town centre, replacing over 300 lights. The main
square was completed with help from the ECOS
project, replacing mercury vapour stock with
high pressure sodium lights. In Kutna Hora the

municipality has reconstructed the lighting in
three central squares and other streets using a
cast-iron lamp standard in keeping with the his-
toric setting and using lower wattage high effi-
ciency lamps. They have increased the number
of lighting points on the squares treated from 22
to 36, so improving illumination in this historic
area. The street lighting system is already rela-
tively energy efficient overall with a large per-
centage of high pressure sodium lights and the
town has made further savings by installing a
voltage reduction device.

Public lighting operation

Originally, the City Energy Works, founded in 1902,
managed the lighting as part of its role in energy
generation. It was natural that the energy special-
ists took control of street lighting. There were no
contracts and the City's technical department
reimbursed the Works for their costs. But the sys-
tem proved bureaucratic and there were a number
of problems, since the priorities of the energy
works were not the same as those of the city:

The ownership of the system was transferred to the
municipality in 1996 prior to the restructuring of the
municipal energy service into a separate compa-
ny. The municipality's Technical Service Centre
TEKPA is now responsible for management con-
trol, while all maintenance, planning and improve-
ment work is currently sub-contracted to the
municipal energy company within guidelines set
out and approved by the municipality.

The relationships between the company and the
municipality are particularly good. There is an
extremely competent technical expertise and there
is close co-operation and trust in carrying out work
on the street lighting system.

The city's special skills are in the general planning
and design of the system, which is very sophisti-
cated and provides a high standard of lighting
adapted to local conditions. The design of the
street lighting system follows the luminance stan-
dards agreed by the Illuminating Engineering
Society of Finland and published in their book
"Stationary Traffic Lighting". The town has pro-
duced three levels of street lighting plan: a gener-

al plan, area plans and local construction plans.

The City's General Lighting Plan, produced in 1991,
is currently being reviewed. It covers the develop-
ment and improvement of the city's lighting and is
also intended to take account of the principle of
restricting lighting levels to the minimum necessary.
The General Plan identifies equipment to be renewed
(mainly the large stock of relatively inefficient mercu-
ry vapour lamps), redefines lighting categories and
the principles for the selection of lighting types and
strikes a balance between lighting standards and
economic considerations. It was planned that all the
street network should be lit with energy efficient high
pressure sodium lamps by the year 2010. The plan
does not look at lighting requirements of low traffic
roads, footpaths and bicycle lanes.

Area lighting plans and local lighting construction
plans are also prepared when needed and they
will need to conform to the General Plan. An annu-
al lighting maintenance plan covers the manage-
ment of the existing network and specifies mainte-
nance policy and pricing. Regular 5-year reviews
of the General Plan will enable the parties to it to
keep abreast of changes in lighting technologies.

Energy savings 

The city has developed a number of devices to
control the energy use of the system through the
power supply:

Power Misers: 15 power misers have been
installed. These devices reduce the voltage of the
mains supply. At present power misers are
switched on directly after the lighting network is
switched on, but in the future the aim is to control
the power miser to activate during light traffic.

Telemanagement: Central control of the whole
lighting network has been introduced, which also
provides for automatic distance reading of all the
street lighting meters and management of the load
on the system.The lights are turned on by two cen-
tral photocells at the Energy Company's offices -
one at 5 lx for roads and one at 30 lx for pedestri-
an areas.

Summer shut down: Jyvaskyla lies at latitude 63îN
and therefore there is sufficient daylight in summer
to turn off the whole system from 15 May to 31 July,
representing a significant energy saving.
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Street Lighting Operation

The Public Lighting Section operates as part of the
Municipal Technical Service Department from its
own base at Neath Abbey. The Section is respon-
sible for the maintenance of 22,523 lamps, com-
prising public lighting columns (18,748 units), sign
light maintenance, amenity lighting, decorative
lighting and subway lighting (3,775 units) with a
budget in excess of pounds 1 million. The stock is
primarily low pressure sodium lamps which have
been installed to reduce the energy bill. The main-
tenance management of the Section is adminis-
tered by a computerized database, which allows it
to operate on a paper-less office approach. From
the moment a fault is received to the time the work

is completed no hard copies are produced, except
for the final invoice. The computer package need-
ed for this was bought off the shelf after carrying
out an evaluation of several types of software
packages.

This database system allows the Section to record
and log every fault call irrespective of source. In
order for the system to work, the Section
embarked on a 4-year survey to allocate every sin-
gle unit a unique number linked to its street loca-

Energy efficient lamps

In general the ownership by the municipal energy
company had not encouraged great investment in
energy saving street lamps and the city still had a
large number of relatively inefficient mercury
vapour lamps. However, in 1998, following the
transfer of management control to the city council
and the preparation of the new lighting plan, the

city obtained a grant from the Ministry of the
Environment for a 4-year programme to replace all
the mercury vapour street lamps with high pres-
sure sodium bulbs.

Street lighting design 

When the centre of Jyvaskyla was declared
pedestrian zone, the city decides to create a spe-

cial image for its town centre. They designed spe-
cial street lights, which are a work of art and fea-
ture of interest in themselves. These consist of ver-
tical blue columns with a parabola, which reflects
vertically projected light onto the street giving a
very even distribution. Optic fibre cables along the
columns change colour continuously. The effect is
quite dramatic and makes a very fine feature in the
town centre.

Neath Port Talbot County
Borough Council

South Wales, UK

Public lighting operation in Cork
County

Staff members from the Southern Division of the
Engineers Department are responsible for street
lighting and are equivalent to approximately 2 full
time staff. Design is carried out by the Electricity
Supply Board and private consultants. Lighting
schemes are generally designed in accordance
with the British Standards publication BS 5489-
Road Lighting.

Local authorities in Cork County funded a study for
a major renewal of the street lighting network. The
study clearly indicated the need to establish an
effective database, to obtain information on the
maintenance expenditure, to set up an inspection
system for work carried out and to introduce a pro-
gramme to replace the remaining mercury vapour
lamps.

The Southern Division is currently operating a 3-
year replacement programme (1996-1998) costing
IR? 450,000 which is funded locally and whose
objectives are:

1. To replace outdated lights with modern ones
and to fill gaps in the existing network;

2. To extend existing lighting networks to devel-
opment areas adjoining towns and villages;

3. To provide technical assistance to communi-

ties wishing to provide lighting networks from "their
own resources".

As a result of the implementation of Objective 1
above, all new lighting installations now utilize
high-pressure sodium luminaires. Due to the high
failure rate caused by water ingress to the bowls of
lanterns used in the previous programme, Cork is
now using luminaires with higher IP ratings (IP65).
Special emphasis is placed on replacement of
overhead networks by underground ones and the
use of high quality luminaires /columns in selected
satellite urban areas.

Database arrangements

The Electricity Supply Board operates a sophisti-
cated national computer database with access
from any office terminal in the country. The street
lighting database contains data, which will be
combined with Cork County Council data.

Information from the database will be used to plan
the next 3-year mercury lamp replacement pro-
gramme.

Maintenance arrangements

There is a national agreement on maintenance
between the Electricity Supply Board and the local
authorities, which covers combined charges for
maintenance (night inspections, bulb replace-
ments and bowl cleaning) and energy. Energy
consumption is not metered but paid according to
a fixed tariff per light including maintenance.

Faults are reported directly to the Electricity
Supply Board. Significant repairs are funded by a
separate annual contract based on agreed repair
charges and repairs are carried out directly on
inspection.

Cork County Council -
Southern Division
Cork South West Ireland
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Public lighting operation  

The street lighting system had got into desperate
straits under the Ceascescu regime (in the eve of
the fall of communism RENEL was instructed to
limit the number of lights in operation to one quar-
ter of the stock). In practice, this was not possible
since many of the lamps indicated on the plans
did not exist any more. There were 400 lights in
1990 and the city has already almost doubled the
number of lights in operation since that date.
However, it remains the case that only 42% of the
1,748 columns have lights on them. In the town
centre most columns had lamps upon them but in
peripheral and residential areas only every second
or third column is in use.

Up to 1994, when a photocell was installed, the light-
ing was switched on manually every day. The system
is managed by RENEL, but the municipality pays for
the electricity used, The municipality is now carrying
out improvements and these will remain its property.

Database arrangements

The town has no database for the lighting system.
All records are kept by RENEL, which has a map
of the lighting stock.

Maintenance arrangements

The lighting equipment is owned by RENEL who
carry out all maintenance on the system at their

own expenses (except on municipally owned
equipment).The Municipality was able to negotiate
with RENEL to improve maintenance as part of the
ECOS project, hoping to be able to choose their
maintenance contractor after the privatization of
RENEL.

Improvement proposals

It is estimated that 700 of the 765 operational
lamps need replacement, whereat the mercury
vapour lamps will be replaced by high pressure
sodium units. The Municipality has already been
trying to improve the lighting system in co-opera-
tion with RENEL. On entering the town the main
road is lit with sodium lamps and the town has
invested in the lighting improvement along the new
roads. Under the ECOS project they replaced 45
lights on a town centre street and the main square
with high pressure sodium lights and have
increased the available light by about 30%. The

Municipality would like to take over responsibility
for the system from RENEL, which is in the process
of internal restructuring to prepare for privatization
and competition.

tion and at the same time prepared an inventory of
all types of column and sign details. This included
such items as column type, lantern type, gear
type, service ownership, exact location on site
(front or back of kerb), plus many others. The
Section provides a 24-hour/365-day service to the
residents of Neath Port Talbot with each member
of the technical staff on-call one week in four.

Staff complement

The Section staff comprises a Manager, three
technical staff, three clerical staff and a night
scout. They are responsible for maintenance man-
agement of the system, design advice relating to
new development (Welsh office, supervision of
building permits) and design of new lighting and
electrical work for the authority, including special-
ist lighting and renewal programmes.

Each member of the technical staff is a time-
served craftsman and has been fully trained after
completing his 4-year apprenticeship and a mini-
mum 2-year post-apprenticeship experience. The
members of technical staff have to follow flexible
work practices and be able to tackle both the
maintenance aspects of the work and the design
side of the consultancy.

Fault reporting

Faults are reported directly to the public lighting
central office from three main sources. These are
telephone calls using a free-phone fault reporting
number, via prepaid postcards and from reports by
the night scout, who visits each individual lamp
once every 10 days. Coupled with this, the local
authority has undertaken an effective publicity
campaign to raise awareness among members of
the public of the opportunities to report faulty
lamps. Over 10,000 fault reports are received every
year from members of the public - this has major
political benefits in public relations.

Carrying out repairs

Public lighting works are carried out by their dis-
trict labour organization, who were successful in
tendering for the contract in open competition
and to whom all data is transmitted electronical-
ly. The Sub-contractor has a fleet of four tower
wagons, two of which have a capacity of 10m,
one 12m and one 15m. In addition to this, he has
a compliment of three skilled technicians, two
semi-skilled tower wagon attendants and 12
labourers. The Contract conditions state that all
normal faults are completed within 4 working
days, emergency situations within 2 hours and

an early card within 24 hours. It also provides a
24-hour/365-day emergency service via a voice-
bank service, which is linked directly to the
client staff based at the central public lighting
office.

Electricity metering and purchase

The quantity of electricity used is estimated from
the database and there is no metering. The data-
base was an essential tool in negotiating electrici-
ty prices with the electricity supplier. Since elec-
tricity supply in Britain is now open to competition,
the authority was able to negotiate a reduction of
its electricity bill by 11% over four years.
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EcoEnergy is a voluntary non-formal network of Bulgarian municipalities willing to improve the 
efficiency of fuel and energy end-use on their area. Founded in 1997 in Gabrovo, by 2004 the
Network had a membership of 54 municipalities and 6 regional associations of municipalities or a
total of 159 municipalities as regular and associated members

EnEffect, Center for Energy Efficiency
www.eneffect.bg

Tel. +359 2 963 1714, 9630723, 963 2169
Fax: +359 2 963 2574

E-mail: ecoenergy@ecoenergy-bg.net

Mailing address: 1606 Sofia, P.O.Box 85

Office:
1164 Sofia, 1, Hristo Smirnenski Blvd.

www.ecoenergy-bg.net

Unification of the efforts for impact on the national energy policy and elaboration of
proposals for institutional and legislative measures aimed at improvement of energy
efficiency in municipalities

Interaction in and support for identification and overcoming of the barriers to efficient
energy use in municipalities

Identification of energy conservation opportunities in municipalities and assistance in
the design of municipal energy efficiency programmes and projects

Creation of institutional framework and local human potential for development and
management of municipal energy efficiency projects

Establishment and development of collaboration among member-municipalities to the
benefit of exchange of knowledge and experience in the field of efficient use of fuels
and energy

Collection and dissemination of information about achievements in the field of cost-
effective energy use and about new technologies, products and materials

To contribute to promotion of energy efficiency as an integral part of the overall
policy for sustainable development of each municipality

To contribute to reduction of municipal budget energy costs and creation of condi-
tions for utilization of the money saved for other priority activities in municipalities

To encourage energy end-users in municipalities (households and business enti-
ties) to diminish their energy costs

EcoEnergy maintains an information database on energy sources and energy con-
sumption in Network member-municipalities. The information is used in the process
of development of municipal energy efficiency strategies and programmes and for
identification, design and implementation of specific investment projects. The mem-
bers of the Network set up specialized Municipal Energy Efficiency offices, which are
the first steps towards the development of a modern institutional base of rational use
of resources in Bulgarian municipalities

Secretariat:
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The Global Environment Facility (GEF) is a financing
mechanism. It is structured as a thrust fund, operat-
ing in collaboration and partnership with its three
executive agencies - the United Nations
Development Programme (UNDP), the United
Nations Environmental Programme (UNEP) and the
World Bank, with the aim to achieve global environ-
mental benefits.

The United Nations Development Programme
(UNDP) is the UN global network for introducing
change and facilitating the exchange of knowledge,
experiences and resources among the states with
the aim to help people build a better life. UNDP is
present in 166 states and works jointly with them for
resolution of global issues and the national problems
they stumble upon. Until they develop their own local
capacity they may draw on the experience of UNDP
and its numerous partners.

UNDP/GEF support environmental projects in the
field of biodiversity, climate change, international
waters, depletion of the ozone layer in the atmos-
phere, durable organic polluters and soil erosion.

The project is financed by the Global
Environmental Facility through the UNDP. It

aims at dissemination among Bulgarian
municipalities of policies and practices that

can assist them to overcome successfully
the barriers to energy efficiency

improvement and reduction of GHG
emissions and other environmental

polluters.

The project comprises two major
components:

Local capacity building in Bulgarian
municipalities in the field of energy efficiency;

Supporting demonstration projects
in typical energy end-user municipal sites.

The activities incorporated in the first project
component are its core. They comprise

introduction of energy efficiency
management in municipalities, training of

local decision-makers and experts and
introduction of financial tools and

mechanisms for implementation of energy
efficiency projects.

The demonstrations under the second
project component aim at supporting the

development of local institutional and human
capacity and consolidating its importance for

and impact on the municipal policy. They
comprise representative projects in the field

of street lighting, district heating and
buildings. The demonstration projects

illustrate how the local institutions and the
newly acquired knowledge and skills might

be applied under real conditions.

The activities under the two project
components are concentrated in Gabrovo.

This municipality acts as a specific laboratory
in which different management and technical

approaches and solutions are elaborated
and tested. In fact, the impact of the project

is spread among all the municipalities-
members of the Municipal Energy Efficiency

Network EcoEnergy and in a number of
cases even beyond its boundaries. The

number of municipalities influenced by the
experience of the Energy Efficiency

Demonstration Zone in the city of Gabrovo
provides grounds to consider that the

reforms in the field of sustainable
management of natural resources are

welcome throughout the country.

Energy Efficiency Strategy to Mitigate
GHG Emissions. Energy Efficiency
Demonstration Zone in the city of

Gabrovo 


