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FEASIBILITY STUDY FOR
REHABILITATION OF FIER
THERMAL POWER PLANT

Harza Engineering (an American Company) in
collaboration with National Agency of Ener
(NAE) and specialists of Fier TPP has evalu-
ated the technical and economic feasibility offre-
habilitating some or all units of Fier TPP. This
has included an investigation of the options|for
improvement in available capacity, reduction in
forced outage rates, improvement in heat rgtes,
choice of fuel, reductions in self-consumptipn,
and extension of plant life. Among the optigns

ration with Albanian specialists has developed
sound estimates of the amount of specified pol-
lutants that would be emitted during operatiom of
the rehabilitated plant and what will be the [re-
duction plan of SQin order to meet Albani
and World Bank emission standards.

Rehabilitation of Fier TPP and
Alternatives
Each option was analyzed based on estimgtec
investment costs, fuel costs, and operating|and
maintenance (O&M) costs, net of any cost Jav-
ings attributable to each option. For this eco-
nomic analysis, all costs are based on January




1%t 2002 price levels and are not escalated, capital costs gahang new pipeline due to its location. Delivered cost for[fuel
is estimated at $ 238 per ton, reflecting reduced delivery dosts
Total plant efficiency is estimated at 50 %, reflecting curfent
xpectations for new gas turbine technology utilizing liquid
providing 12 MW of power. The capital cost for this option fael. O&M costs are projected to be $0.003/kWh, basefl on

include interest.
Alternative A is for the rehabilitation of one Chinese boil

estimated at $ 14.5 million. The fuel would continue tg
residual fuel oil. Although historical O&M practices have b
deficient, the rehabilitated unit is expected to be more effiq
and should require less expenses for operation and maintai
therefore using the historical maximum is considered appr,
ate. The rehabilitated unit is estimated to provide steam
revenues of $ 15.30 per ton for an annual production of 4(
tons of steam, based on current agreements with the ref
The rehabilitated unit is expected to be in service for 15y
Assuming a two-year construction period and a discount
of 12 %, the levelized cost of power production for Alterna
Ais $0.0791/kWh. This relatively high price reflects the |
ited service life and high investment cost for this poorly m
tained small unit.

Alternative B addresses rehabilitation of the 60 MW Cz¢
unit alone. The capital cost for this option is estimated at
million. It is expected that the rehabilitated unit would fir
combination of residual fuel oil and heavy fuel oil. The r¢
bilitated unit would also provide steam sales revenues of §
per ton for an annual production of 40,000 tons of steam, k
on current agreements with the refinery. Assuming a
year construction period and a discount rate of 12 %
levelized cost of power production for Alternative B is $ 0.05
kWh. In spite of the short remaining life of this unit, the leveli
cost is relatively favorable. The investment cost is favor
as this is an existing unit, reducing equipment, civil and g
construction costs. In addition, the Czech unit can utilize
residual and heavy fuel oil with moderate efficiency, resul
in advantageous fuel costs.

AlternativeC is for repowering of the 60 MW Czech unit
operate in combined cycle mode with two combustion tur
units and a heat recovery steam generator. Total output fc
alternative will be 170 MW. The capital cost for this optio
estimated at $113.5 million. The combustion turbines will
erate on diesel fuel, with exhaust heat used for generating
for the Czech steam turbine. Total plant efficiency is ¢
mated at 46 %, based on the selected gas turbine techr
with heat recovery. Assuming a two-year construction pe
and a discount rate of 12 %, the levelized cost of power

duction for Alternative C is $ 0.0655/kWh. This is within {]

expected range for modern combined cycle plants, consid
its size, liquid fuel, and some used equipment.

AlternativeD is for construction of a combined cycle pow
plant at Vlora, with a total output of 250 MW. The capital ¢
for this option is estimated at $ 192.5 million, based on dig
sions with numerous industry experts. It includes 5.0 mil
USD expenditure for oil off-loading and storage facilities.
additional investment was added for the transmission net
since it is expected that a new double-circuit transmissior
would be built over the next two years between Vlora
Fier.

This facility would operate on diesel fuel, but would not req

benming a two-year construction period and a discount r

i&@Rt%, the levelized cost of power production for Alterna
h&hee$ 0.0611/kWh. This cost reflects economies of sca
pite largest of the assessed alternatives, as well as th
shlegefficiency and lowest O&M costs.

,000

rEltgrnativeE assumes that power would be imported ra
bHran generated, using the equivalent of 170 MW of ger
tide. The capital cost for transmission equipment upgr
ivequired to import this amount of power are estimated
n2-500,000. The cost of purchased power is estimated tg
AMO3/kWh in 2004, $ 0.04 in 2005 through 2009, and $ 0
thereafter. Losses of 10 MW or 38.69 GWh are expe
when no new generation is added to the system, based

pdbad flow studies. Using a discount rate of 12 %, the leve
%23t of power procurement for Alternative E is $ 0.038/k
£ Tahis price reflects the availability of low-cost foreign elg
haicity, such as that generated by large, efficient, hydro
TuBlear units.

ased

wo- Conclusions

e purchased power alternative, Alternatijas the least
G@st power provision option from among the alternativeg
vedssed. However, this option provides little ability to con
Abtests, would displace most of the employees, and doeg
tipeovide voltage and frequency control benefits from Ig
bgtneration. Also, this alternative does not address the
lingthe utilization of the residual fuel oil produced by the re

to dispose of the residual fuel oil will need to be develop:s
to
piflke Chinese unit rehabilitation, Alternatifas not cost ef
rfidive. The next least cost option is AlternatiBsehe reha-
N Islitation of the 60 MW Czech unit. The other advantags
dhis alternative is that it continues using the residual oil
sthaced by the refinery. The new combined cycle facility

adbgpower, capturing the benefits of the Vlora location
ristdizing only new and efficient technology.
]
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Photo 1. Fier Thermal Power Plant
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However, the Draft Report finished by Harza Engineering G
pany in close collaboration with Albanian specialists, has
ommended to the World Bank (on the meeting of Decen

12, 2001) to finance the rehabilitation of Fier TPP as an

portant need for the following reasons:

- With the option of importing electricity there is no possibi
to control the electricity supply cost (it depends from
market), while with the rehabilitation of Fier TPP therg
the possibility to control this cost and to increase the {
rity of supply. This judgment is much more true having
consideration the difficult situation of electricity supply, wh
we are passing during those three years and exps
during the last winter season when electricity impo
price has been 4.5-5,5 UScent/kWh,

4

Photo 2. Czech Unit of Fier Thermal Power Plant

- With the option of importing electricity there is no possibi
to control the voltage level according to the standard
the whole southern zone (from Fier, Vlore to Sarande
we rehabilitate the Fier TPP this will be assured, n
while to guarantee the voltage level by import optior]
must put in the southern part around 115 MVA rea
with a first investment of 3.8 million USD based into po
flow calculation.

- The rehabilitation of Fier TPP will reduce technical los
in the whole Albanian transmission system for about 12
or said in a different way the TPP of Fier will not ha
an installed capacity of 60 MW but 72 MW.

- The rehabilitated Fier TPP will generate more than 500 (
or 30 % of electricity planned to be imported during 2(
This is a considerable value if we take into consideratio
new plans for electricity imported of about 1500 GWh/y

- Even thatwe may import electricity this will notresag
the main problem: where will be send residual fuel oil (a
65,000 ton/year) from Fier Refinery if it will not be burn
at this TPP? Industrial boilers are not suitable to burn it
itis very important from the environmental point of vi
that this amount of residual fuel oil will be burned at

power plant with desulphurisation plant (reduction of)S{C

- As it is described, the first investment for the option gi
above for rehabilitation, expansion or new generation wi
for sure lower because those are pre-offers. Reducti
the first investment will create possibility to reduce the |
marginal running cost of unit electricity generation.

- Onthe computation of first investment are taken into
sideration even the investment of desulphurisation plan
duction of SQ). Pre-offer for this plant is 5.5 million USL

omResidual fuel oil price, which is supply by ARMOto T
reds 122 USD/ton and price for heavy fuel oil is 179 USD/
nbeYWe should also mention that this fuel offered by A
imhas 6 % sulphur content, higher viscosity compared
imported one and lower net calorific value compared
ity imported one. The price for imported residual fuel oil
théneavy fuel oil are respectively 89 USD/ton and 155 U
b iston with sulphur content lower than 2 % and net calg
ecwalue higher than indigenous. In order to reduce the
ntamnarginal running cost it's very important that the Ministe
chindustry and Energy reduce the price of residual fuel oi
cialavy fuel oil supplied by Armo (Fier Refinery).

month (February 2002), has recommended to the \
Bank and other International Financial Institutions tg
habilitate Fier TPP only Czech Unit (60 MW).

Dr. Eng. Besim ISLAM
Vice Chairman
National Agency of Energy

MUNICIPAL ENERGY EFFICIENCY
NETWORK IN BULGARIA

ifpuring 11-12 April 2002, in Gabrovo-Bulgaria was held

Néftwork - EcoEnergy. The mission of EcoEnergy is to (
ntribute to the establishment of energy efficiency as an im
taat component of the policy for sustainable developme

Mearticipated also representatives of the energy efficié
organisations such the Albania-EU Energy Efficiency Ce
sapd other organisation from Macedonia, Serbia, Bosnig
Vlgrzegovina, etc., which are members of the Regional
weork for Efficient Use of Energy and Water Resources.

bpart from administrative procedures, sessions related tg
odcipal energy efficiency programs, specialised exhibitio

pefficiency demonstration projects, have been the most i
Iesting ones. During the days of conference, a visit to the
poustration sites in Gabrovo is organised. Such sites cons
ezhergy efficiency retrofit of a school, a hospital, a comp

Fthve results achieved by such energy efficiency detration
tveojects.
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Eng. Sokol ALIKO
Expert
Energy Efficiency Centre
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CREATION OF EDUCATIONAL MATERIAL
ON INNOVATIVE TECHNOLOGIES AND
MANAGEMENT SYSTEMS IN AREA OF
ENERGY, ENVIRONMENT AND SAFETY

In the framework of the Albania-EU Energy Efficiency C
tre (Centre) activities for the year 2001, the Centre has
its expertise and contribution in a project of the INTERRE
Il Program named "Creation of Educational Material on Ir]
vative Technologies and Management Systems in the Ar
Energy, Environment and Safety”. This project pertaing
the preparation, production and evaluation of educationa
terial via the use of multimedia, aimed to cover the knowle
needs in technologies related to the sectors of Energy Pr|
tion, Environment Protection and Safety in Industrial Units,
their respective management systems.

The member countries of this project were Albania, Bulg
Cyprus and Greece. The Centre was representative of

nia, the Academy of Science and University of Chemical T
nology and Metallurgy of Sofia were representative of E
garia, Ecognosia Ltd. was representative of Cyprus, and S
Consulting Ltd., Aristotle University of Thessaloniki, and C
ter of Continuous Training SEVE were represgive of
Greece. Officially the project has started on Apii) 2001
and has been finished by the end of November 2001.

educational material is prepared and produced in two fo
static in CD-ROM and dynamic in WEB pages (HTML) t
is available on the Internet in Albanian, Bulgarian, English
Greek. Such educational material can be used at the uni
ties, by the students before their graduation year, or by y
engineers working in the fields of energy and environment.
working programme for this project consisted of the follow
phases:

Phase 1 - Needs for Educational Material

The work has consisted in investigation and recognition o
educational needs of the students, new scientists and
cially engineers, concerning new technologies and managge
systems in the fields of energy, environment and safety.
educational subjects has covered the area of energy rec
energy monitoring, auditing and targeting schemes, w
minimisation, risk assessment in industrial units, environn
and safety management systems, etc.

Phase 2 - Preparation of Involved Parties
The work has aimed to the preparation of all the invo
parties for the adaptation of multimedia in their education
tem. In this framework, a meeting is held in Thessalo
Greece, for discussions with all involved member countrie
the materials, results and progress of the project.

Phase 3 - Preparation of Educational Material

The work has consisted in gathering and preparing all thej
cational material in the fields of energy, environment and sz
which is provided as:
- Static, input in multimedia,
- Dynamic, input in WEB pages (HTML) that is available

the Internet in Albanian, Bulgarian, English and Greek,
- Written guidelines and materials, which will be used &

aidtraining tool.

The educational material is prepared firstly in Greek lang
and then is translated in Albanian, Bulgarian and English
guages.

bn- Phase 4 - Preparation of Multimedia

jivhe work has aimed to produce educational multimedia. T
@re produced three CD-ROMs on the following issues:
no-Energy conservation systems, with focus on Thermal
pa @rgy Production, Combined Heat and Power Gener
d taand other efficient ways of energy production;
md=nvironment Management Systems (EMS), with focus
dgé&MS Developing and Implementing, Accreditation of (

lage
lan-

here

En
Atiol

olp|
Cer-

bdudication Bodies, Environmental Auditor, and EMS M4in-

andtenance;
- Risk assessment in industrial units, with focus on

Risk

Concept, Risk Analysis, and Safety Management Systems

Aria,
AlbaPhase 5 - Training of Trainers
bAtseminar for the training of trainers has been organised.

Eac
two

Baif- the participating countries has send, in Thessaloniki,
igmeanbers of their staff for training in multimedia teachi
bApart of the training in theoretical issues, the trainers
been trained in practical issues and real situations that
happen in an industrial plant.
The
rms: Phase 6 - Dissemination of Results
n&tach participating country is responsible for actions aimif
atidseminate the materials, results and products of this pr
vassivell as for evaluation of these dissemination actions in
pregpective country. Long term objectives of this project
Tdnbelp the labour force adjust to the new requirements i
isgctors of energy, environment and safety, to provide te
cal assistance to industries in order to increase their con
tiveness, to accelerate the creation of new jobs in the S
of energy, environment and safety and to create trans-b,
f ileastructure for scientific and financial co-operation.
espe-
bmerftinal Remarks
Thés project can be considered as an important step in
pdayng to the Albanian universities the issues such as
asdogies and management systems in areas of energy,
nesiment and safety and consequently bring steady imp
ments in the long term. Considering the very promising
sults and products of this project, which reflects the EU ¢
tries experience and standards, in the near future the (
vaidhs to continue to work in disseminating them.
Sys-
iki,
5, 0N
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Dr. Eng. Edmond HIDO
Director
Energy Efficiency Centre
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