


& Located in Sosny 16 km
from Minsk

& Dates its history since 1965

& Possesses a qualified
scientific staff of more than
300 persons

& Performs domestic and
International projects in the
following fields: |

B nuclear physics and nuclear energy
® thermophysics, fluid dynamics and heat-mass transfer

®m energy system development and planning, fuel balance and
energy mix

® energy saving technologies and energy efficiency
® environmental protection and monitoring, etc.

& Additional information: www.sosny.by
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34 POLYCITY

Experience of our team

& Academic and applied R&D in renewable energy, combustion
processes and power engineering

& Biomass retrofit co-firing options at existing generation units

& Biomass fuel resources assessment and fuel balance scenarios
evaluation

& Energy planning including conventional and renewable energy
resources, power supply and demand prognosis, and tariff policy

& Biomass fuel production and supply infrastructure (including
short rotation coppices)

& Biomass and fossil fuel combustion emission standards and
other regulatory issues

& GHG mitigation and climate change policy, National GHG
Registry, and Jl projects elaboration (www.climate-by.com)

& Coordination of domestic and international bioenergy projects
& Knowledge dissemination and training provision
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34 POLYCITY

Contribution to POLYCITY

& Specific contribution:

® Survey and analysis of the current state-of-the-art on biomass fuel
production and utilisation technologies including biomass co-firing in the
countries of transition

®m Analysis of application scale of advanced energy planning techniques and
software that can be used for different bioenergy scenarios assessment and
technical recommendations for optimum configuration of co-firing units

® Evaluation of socioeconomic, environmental, legal and cooperation facts for
bioenergy development strategies involving biomass co-firing concept

® Evaluation of technical and non-technical barriers for biomass co-firing
options in the countries of transition
& General contribution:
® Providing other partners and tasks leaders with relevant data and materials
® Evaluation and dissemination of the results of POLYCITY
® Participation in actions and activities of POLYCITY Steering Committee
® Participation in POLYCITY meetings and responsibility for a local seminar
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POLYCITY

Provisional data from JIPNR-Sosny

& Biomass production topical area:

m evaluation of resources from conventional forestry (former US-Denmark-Belarus
bioenergy project) and short rotation coppices (former EU project and recent
domestic project) with special accounting for possible land contamination (e.g., due
to Chernobyl) as a sufficient obstacle of bioenergy large-scale innovations

& Biomass energy use topical area:

m review and compare five major conversion processes taking into account co-firing
options, energy use and environmental effects using the results of recent WB and
TACIS projects

& Biomass co-firing logistics:

= follow-up to the analysis of contributory factors and contradictory barriers for biomass
production and utilisation by combustion and co-firing in the countries in transition

& Socioeconomic and strategic development topical area:

® review energy planning modeling tools (tested in Belarus under recent IAEA project)
and present the results of evaluation of biomass development strategy including
retrofit co-firing options for existing fossil fuel-fired facilities

& Recommendations:

w formulations of scientific and technological needs concerning future research in the
field of biomass co-firing
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Retrofit options

& Technology 1 Installation of the external combustor based
on traditional burning up on grid

& Technology 2 Installation of the external combustor based
on fluidized bed burning up

& Technology 3 Installation of the external combustor based
on wood dust burning up

& Technology 4 Reconstruction of the existence boiler to

realize co-firing process
& Technology 5 Installation of the external vortex combustor
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POLYCITY

Retrofit option includes the list of technologies that can be
applied for rehabilitation of the existence facilities. First
guestion is if external combustor or gasifier should be
added. Preliminary analysis of the different types of gasifier
has shown that its capital cost and fuel gas generation cost
IS too high. For example, the cost of fuel gas to be
generated by typical gasifier is a little more than natural gas
price. That is a reason why external combustor is more
preferable.
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Evaluation of the investment cost.

Capital investment cost Technology 1 Technology 2 Technology 3 Technology 4 Technology 5
issues
BelGR | Zod | Pol BelG | Zod | Pol BelGR | Zod | Pol BelG | Zod | Pol BelG | Zod | Polot
ES ino otk | RES ino otk | ES ino otk | RES ino otk | RES ino sk
Equipment
Wood fuel preparation 346 533 | 454 422 596 | 508 500 634 | 540 360 280 | 200 346 533 454
Fuel drying system 0 0 0 0 0 0 980 634 | 540 0 0 0 0 0 0
Boiler equipment 257 196 | 135 592 450 | 312 254 193 | 134 | 1692 | 128 | 891 | 1692 | 128 891
7 7
Ash management system 103 103 | 132 132 123 87 100 103 87 56 35 25 103 103 79
Flue gas cleaning system 172 131 93 172 131 93 172 131 93 172 131 93 172 131 93
Control system 187 147 | 103 250 196 | 138 187 147 | 103 187 147 | 103 125 97 69
Equipment's price 50% 50 50 50% 50 50 50% 50 50 50% 50 50 50% 50 50%
uncertainty, % % % % % % % % % %
Equipment total 1598 166 | 137 | 2352 | 224 | 170 3289 276 | 224 | 3701 | 282 | 196 | 3657 | 322 | 2379
4 6 5 7 3 5 0 8 7
Design 399 416 | 344 588 561 | 427 822 691 | 561 925 705 | 492 914 807 595
Assembling 2556 266 | 220 | 3764 | 359 | 273 5263 442 | 359 | 5921 | 451 | 314 | 5851 | 516 | 3806
3 2 1 1 1 2 2 9 2
Interest during construction, 12% 12 12 12% 12 12 12% 12 12 12% 12 12 12% 12 12%
% % % % % % % % % %
Retroffiting total 5100 531 | 439 | 7509 | 716 | 544 | 10499 | 882 | 716 | 1181 | 900 | 628 | 1167 | 102 | 7594
3 3 5 8 0 6 2 1 2 3 99
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Uue 4 BelGRES Zhodino Power Plant Polotsk Power plant
Distance 10-20 km
Base cost 10.18 10.22 10.21
Transportation cost 3.80 4,57 3.12
Loading and unloading cost 1.19 0.73 0.49
Spade-work cost 9.98 10.00 10.00
Additional cost 251 2.55 2.38
Total price 27.66 28.06 26.20
Distance 20-30 km
Base cost 10.23 10.20 10.24
Transportation cost 10.83 10.85 7.85
Loading and unloading cost 121 0.72 0.49
Spade-work cost
Additional cost 3.23 3.18 2.86
Total price 35.49 34.94 31.43
Distance 30-60 km
Base cost 10.18 0.00 10.18
Transportation cost 18.51 0.00 17.08
Loading and unloading cost 121 0.00 121
Spade-work cost 10.00 0.00 10.00
Additional cost 3.99 0.00 3.64
Total price 4388nsk 26-p7 Sept,20060.00 42.10




POLYCITY

CONCLUSION

The data collected is to provide a basis for evaluation of the
technological, economical and environmental logistics for gas-
fired boilers to be retrofitted by wood-fired facility in the regions
of Belarus. The assumption can be made that the Republic has
got the relevant infrastructure to provide sustainable and reliable
fuel supply and that there is no any critical environmental
limitation to install a wood-fired boiler of appropriate size in
designated power facilities. On the other hand this infrastructure
IS not well developed, and certain efforts are to be applied by the
relevant industries to provide the necessary volume of biofuel
supply. Further investigations are required to specify the
candidate facilities which sites were defined in general while
performing the first stage. Ranging of these power plants is
foreseen on a basis of combined assessment of both the
biomass conversion technologies and site characterization. The
reliability and sustainability of wood resources is to be proven as
well for those specific sites.
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