FEE, CTU in Prague Power Engineering 2 (BESB15EN2) — Exercise 6

Example 1:

The operating power plant consumes 130 wagons of coal per day. The coal has the heating value qy =
14.5 MJ/kg and the power plant efficiency is n = 37 %. Each wagon transports 50 t of coal. Calculate,
whether these parameters are sufficient enough to produce minimal constant power of 400 MW.

Solution:

Daily supply of coal: m = 130-50 =6500¢t

Gained energy: Q=m-qy, =6500-1000-14,5 =94 250 G//day
Supplied power: Ps = téfh) = 21%326580 =1091 MW

Produced power: Pp =37%"+Ps =0,37-1091 = 404 MW

The power 404 MW. = requirements are met.

Example 2:

A thermal power plant produces the daily power 120 MW in a combined operation (heat and
electricity) during 18 h. In the remaining time 6 h, the power plant operates in the pure heating
regime and produces 5 480 GJ of heat. The coal consumption of the power plant is 3200t and the
coal heating value is 12 MJ/kg. Is it possible to use such a fuel, when the economically permissible
limit of efficiency is n =33 %?

Solution:
Produced energy: Q=P-t

a) Power station
Qs =P *t=120-10°-18-3600 =7 776 G/
b) Heating plant
Qy =5480GJ

Total produced heat:
Q=Q5+Qy =77764+5480 = 13256 GJ
Supplied heat:
Qs =m-q, =3200-103-12-10°% = 38400 GJ
Efficiency of the power plant:
Q 13256-100

= —_—= =34',50
Qs 38400 %

n

The power plant efficiency is 34.5 % and used fuel is acceptable.
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Example 3:

Compare the amount of required fuel for the permanent operating power plant of generated power
100 MW with efficiency n = 35 %. Considered fuels are the brown coal with heating value 12 MJ/kg
and the uranium with heating value 82.5-10° MJ/kg.

Solution:

Produced energy:
Q=P-t=100-10°-24h = 2400 MWh — 8 640 G] (1 MWh = 3 600 M))

Supplied energy:

—Q —8640—246856
Os = n_ 035 J
Amount of used fuel:
Qs
m=—
qv
a. Brown coal
_ Qs 24685-10° 2057 t/d
b. Uranium
Qs 24685-103
my, = = =0,299 kg/day

4y,  825-10°
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Example 4:

Calculate the amount of needed fuel to produce energy 1 kWh. The average efficiency of the power
plant is ne = 25%.

Solution:
Required energy to produce 1 kWh:

~3600k/ 3600
" 9., 025

= 14,4 M]

Heating valueis q. = (8 = 25) MJ /kg
For 1 kWh is needed: % kg coal

Summary of the fuel consumption according to type of coal:

Type of coal | Heating value (MJ/kg) | Consumption (kg/kWh)
Anthracite 30 0,48
Black coal 25 0,58
Brown coal 17,8 0,81
Lignite 10 1,44

Example 5:

Calculate the steam consumption to produce 1 kWh. The average efficiency of a thermal cycle is

Nt = 27%. Assume, the heat content of steam Q,, = 3.3 M] /kg.

Solution:
The heat content of steam corresponds to the enthalpy at admission steam parameters (8 MPa,

450 °C).
The consumption of steam for 1 kWh:

q=Qp e = 330,27 = 0,891 MJ/kg
. Qprme  33-027
T 36 36
36 36
T Q,nm 33027

= 0,2475 kWh/kg

My =4kg/kWh



