FEE, CTU in Prague Power Engineering 2 (BESB15EN2) — Exercise 8

Example 1:

How is installed power of a small hydro power plant? And how would be annual energy production, if
the installed power is stable for 355 days and a service outage is for 10 days (power P is produces by
hydro power plant for 355 days). The dependence of a water flow Q to time t is plotted in the graph.
The real head of water is H = 3 m, the turbine efficiency is ny = 70 %, the efficiency of torque transfer
from the turbine shaft to the generator shaft is n, = 94 % and generator efficiency is ny = 87 %.
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Solution:

Water flow can be read from the lower curve in the graph (reactive dam overflow is taken to the
account) between 90 and 120 days (common economical design of maximal turbine power):

= Q=39m’s’
Installed power:

P=p-g-Q-H-ng-n, ng=1000-9.81-3.9-3-0.7-0.94-0.87 = 65705 W
= 65.7 kW

Annual energy production:

t
W= j Pdt = [65.7 - t]3°>?* = 559764 kWh = 559.76 MWh
0
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Example 2:

How is annual energy production of a small hydro power plant given by the load diagram?

P A
(kW)

P1=65.7

P,=12.7 Wl W
2

Time
t, = 140-24 t, = 355-24 (h)

Solution:
Energy production:

W=W1+W2

T
w; = f P,dt = [65.7 - t]3*°%* = 220752 kWh = 220.75 MWh
0

t2
W2 = f Pth
t

1

Calculation of exponential function:
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65.7 In(5.02)
— ob(35524-140-24) — — .10-4 -1
77 - ¢ -b 1t 24 3.185-107%h
65.7
a= = 191.57 kW

~ —3.185107%140-24

P, =191.57- e—3.185107%t Ly

t, t, a .
W2=f Px-dt=f arePtodt=— -[et]?
ty ty —b fa
191.57 L, 355
=—— .[e73185107"t = 166402.6 kWh = 166.4 MWh
z —3185 * 10_4 [e ]140.24,

Total annual energy production:

W =W, +W, =220.75 + 166.4 = 387.15 MWh



