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Specific features of thermal power stations of Ukraine operation
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Abstract

When energy fuels prices in 2009 jumped up but electrical energy tariffs were kept constant, electric generation companies
stabilized economics of their production with the help of coal quality increasing and the part of natural gas decreasing. It was
reached without specific fuel expenditure increasing. Coal quality increasing was realized due to progressive quality-price scale
application, to making coal quality control in the power plant arrival more sharp, to decreasing the difference between coal
quality in the power plant arrival and of used for combustion.

Keywords: thermal power plants; coal; natural gas;
black mineral oil; price; specific fuel expenditure; energy tariffs

1. Introduction

In the article [1] it was noted that due to the years has decreased to 24-26 %. This made it
introduction of modern regulatory requirements for possible to reduce the share of imported natural gas
the quality and testing of power-generating coals, as in the fuel base of power plants of the National Joint
well as a progressive scale of discounts and Stock Company “Energy Company of Ukraine” (NJSC
surcharges for quality deviations from the baseline, ECU)
the ash content of coal in supplies to TPSs in recent
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Fig. 1. Dynamics of growth in prices for natural gas for TPS of Ukraine: the lower curve - without

VAT and transportation, the upper one - with VAT and transportation at the entrance of
TPS.
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The year 2009 posed new problems for the
thermal power industry of Ukraine, in particular, for
NJSC ECU.

1. First, the demand for electricity during
the crisis has decreased by almost a third,
while coal in the warehouses of TPS for
the winter of 2008-2009 stocked up on
the basis of usual demand. Warehouses at
some power plants are still overcrowded,
which makes it difficult to repay loans
taken for prepayment of the supplied coal.

2. Secondly, the price of imported natural
gas has jumped to almost the world level
(Fig. 1), while its supplies to TPS have
decreased.

3. Thirdly, at the end of 2008, the base price
of coal was increased, taking into account
the difference in quality, also almost to
the world level. However, unlike in
previous years, the increase in the base
price of coal was not accompanied by an
increase in tariffs for electricity supply. As
a result, the cost of electricity production
exceeded the cost of its supply.

Previously, it was possible to smooth out the
imbalance in coal supplies by purchasing a part of
cheaper coal on tender terms in the open market.
However, in 2009, in order to support coal mining at
state-owned enterprises, by a resolution of the
Cabinet of Ministers of Ukraine, the purchase of coal
by power plants was allowed only from the State
Enterprise “Coal of Ukraine”.

In these conditions, the task of finding such a ratio
between the price and quality of coal for TPS within
the framework of the current pricing mechanism for
state-owned enterprises, which would reduce both
the total unit costs of fuel and the share of gas used,
became acutely urgent.

The current scale of prices for coal products for
TPS [1] (Table 1) is based on discounts-surcharges
as a percentage of the base price when ash content
and moisture content deviate from the base values.
The size of the discounts increases with the increase
in the deviation, which makes it unprofitable to
supply coal with an ash content of more than 30%,
which requires lighting during combustion in the
entire load range of boiler units.

Table 1.  Current price of coal grades/quality for power generation
Coal Grade Anthracite Lean Long Flame/Gas coal
TG ey A?=19.8% A?=20.2% A?=23.0%
We =7.6% W = 8.6% We =8.9%
Basic price 52776 uah/t .
(excl. VAT and transportation)
Discount/markup for 1% deviation of basic ash 44
2.5% 18 -22% 18 - 24% 20-25%
3.5% 22-25% 24-26% 25-27%
7.0% >25% > 26% >25%
Discount/markup for 1% deviation of basic moisture Wy
1.3% 7.6 -10% 8.6 - 10% 8.9-12%
5.0% 10-11% 10-11% 12 - 14%

The main variable in this scale is ash content,
since, unlike TPS, most coal enterprises do not have
calorimeters. In fact, in the presence of the
calculation formulas [2], where the net calorific
value per working mass is proportional to the value
(100 - A9), this scale is a scale for the calorific value
of coal. An example of the dependence of the price on
the calorie content for enriched ash is given in

Fig. 2,a - left. This dependence makes it possible to
determine the price of coal in units of equivalent fuel
(standard fuel), depending on the calorific value.

To find the optimum ratio between the price and
quality of coal, we will use the standard [3], which
establishes the necessary proportion of heat
illumination for pulverized combustion at a load of
70%, which is typical for TPS power units that
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currently cover the bulk of the variable power
consumption schedule (Fig. 2,a - right). In Fig. 2,b,
the product of the sum of the shares of coal and gas
in terms of heat multiplied by their price in standard
fuel is plotted by the specific fuel consumption for
electricity supply, which gives the fuel component in
the cost of electricity supply. It is seen that for the

enriched Anthracite of grain size less than 6 mm
(stub), the minimum of the fuel component
corresponds to 5600 kcal / kg. This corresponds to
ash content of ash 21-23%. The same calculation for
gas coal gives an optimal calorific value of 5200
kcal / kg, ash content 23-26%.
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Fig. 2. Dependence of the price, the share gas for combustion support at a load of 70% (a) and
the fuel component in price, taking into account the necessary gas support share (b), on
the calorific value of the enriched Anthracite stub.
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Fig. 3.
at TPS of NJSC ECU.

Year

Dynamics of changes in coal quality indicators on arrival (solid) and on feeding (dashed)

The data shown in Fig. 3 show that due to the
improvement of contractual work, TPS are now
buying coal that is close to the price-quality
optimum. A significant reserve here consists in
eliminating the discrepancy between the quality
indicators at the arrival of TPS (determined during
the incoming control by manual sampling from the
cars) and on the feeding line (determined by the

combined daily samples taken by the mechanic
sampler from the conveyor). By improving the input
quality control of coal, including the introduction of
elements of mechanized sampling [4], this
discrepancy was reduced in comparison with 2006:
in terms of ash content - from 3.5% to less than 1%,
in terms of calorific value - from 230 to 90 kcal / kg.
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These measures, along with repairs of boiler
units, restoration of lining, reduction of suction cups,
an increase in the temperature of hot air, and
bringing the fineness of dust grinding to standard

requirements, made it possible in 2009 at TPS
burning gas coal to refuse backlighting, at anthracite
TPS - to significantly reduce it.
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Fig. 4.
(2009 - the first half of the year).

Dynamics of the fuel structure at coal-fired TPS of NJSC ECU

As a result, the share of coal in the fuel balance of
TPPs increased to 97%, the rest is gas and fuel oil
(Fig. 4).

Specific fuel consumption for electricity supply
when burning coal is usually higher than gas, due to
losses with mechanical unburning. However, a
decrease in the proportion of backlight gas is
accompanied by a decrease in specific fuel
consumption (Fig. 5). The completeness of coal
burnout increases due to the fact that the
combustion of coal dust occurs at a higher
concentration of the oxidant [5]. An equally
important factor is the prevention of an increase in
energy consumption for the auxiliary needs of power
units.

Thus, in the context of a sharp rise in energy
prices in 2009, while maintaining the old tariff level,
generating companies of NJSC ECU stabilized
production by improving the quality of coal and
reducing the share of natural gas, while the specific
fuel consumption for electricity supply did not
increase. The improvement of the quality of the
burnt coal was achieved through the use of a

progressive price scale, stricter requirements for
fuel acceptance, and reduction of the discrepancy
between the quality of coal at the entrance and at
production.

To restore the profitability of generating
companies, in our opinion, it is necessary:

* bringing the tariff for electricity supply in line
with the fuel component of its production;

¢ coordination of the monthly volume of coal
supplies to TPS with the volumes of current
consumption, resumption of the purchase of coal by
the State Reserve;

e return to generating companies of the right to
purchase part of coal products, in particular, gas and
lean coal, on the free market on tender terms.
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Fig. 5. Dynamics of specific fuel consumption for electricity supply at TPS of NJSC ECU (average
values for each first half of the year, excluding gas-oil units)
References

[1] Maistrenko A.Yu., Chernyavsky N.V,, Stegniy N.G. Technical substantiation of normative requirements
to quality of power coals and a price scale as means of their realization // Eco technologies and
resource saving. - 2007. - N2 6. - P. 3-8.

DSTU 4083-2002 Coal and anthracite for pulverized combustion in thermal power plants.
Specifications.
SMD (sectoral management document) 34.10.502-2003 Consumption of fuel oil fuel during

combustion of coal at the TPP of Ukraine with a yield of volatile substances less than 20%. Norms.

DSTU ISO 13909-2006 Coal, anthracite and coke. Mechanized sampling. Parts 1 - 4, 7, 8.

Maistrenko A.Yu., Chernyavsky N.V. Questions of increasing the efficiency of solid fuel use at thermal
power plants // Energy and electrification. - 2004. - Ne 12. - P.17-27.

18

Specific features of thermal power stations of Ukraine operation



	Abstract
	1. Introduction
	References

