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assisted cogeneration units
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Abstract: In view of the increasingly serious problem of power grid peak regulation caused by the instability of
new energy, combined with the relatively mature photo-coal complementary power generation technology and the
multi-heat source combined heating peak shaving system, the light-coal mixed heating power generation system
was designed to make the cogeneration unit have a certain peak regulation capacity. Based on the actual operating
conditions of the heating unit and the premise of ensuring the heating load, the coupling mode of the solar-assisted
dual-engine cogeneration unit was analyzed, and the peak regulation performance of the two-engine was
compared before and after coupling. The results show that, a dynamic throttle valve is installed on the pipeline
between the condenser outlet and the heat exchanger of the solar collector system, and the operation mode of the
auxiliary heating unit of the solar collector system can be changed, which can realize flexible operation of the
integrated system of power generation, heating and peak regulation. Among them, the solar thermal collection
system is only used for supplementary heating, the peak regulation capacity ratio is 0.76, and the ratio of solar
auxiliary double-heating supply before and after peak regulation capacity is 0.55. The No.1 unit which is assisted
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by solar energy to bear the maximum heating load has the best performance in peak regulation capacity and peak

regulation compensation.

Key words: solar energy; solar thermal power generation; combined heat and power; peak shaving
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Tab.1 Design parameters of the unit under rated working

conditions

i H H1E
HiE hZEIMPa 254.010
T2V S)/MPa 16.670
FIEIR R /1IMPa 3.290
TR EIC 538.000
TREIRIRSEIC 538.000
T ZEVRAUE TR R (h T 946.350
TR S IR/ (thT) 794.029
BEIFEIR R JIIMPa 0.485
BEFIRRR/(th ) 317.572
At IMW 244.159
R IFE R (K KW-1) 6796.120
R HBRESREFER/(g (kI kg) ) 232.200
IS BTy 3 /KW 254.010
M EhYRI(K kg 3088.770
bR B2 % 56.120
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Fig.1 The integrated system of solar assisted coal-fired
cogeneration unit
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Fig.2 Schematic diagram of system simulation
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Fig.3 Distribution of light intensity and duration in a region
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Fig.4 Distribution of the DNI time in a region
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Fig.5 The total thermal efficiency and electrical power
of the unit with different main steam flows in
two operating schemes
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Fig.6 Schematic diagram of heating system of the original
dual-unit
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Fig.7 Schematic diagram of the solar assisted dual-heating
system
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Tab.2 The peak regulation capacity of the solar energy
assisted unit 1 and unit 2 with different heating parameters

1A 2 A 3 A 4 H
P A TR 284.85 224.69 153.10 81.35
L1 S HIA
g 24517 265.23 288.35 310.80
% (=N 4]
Wj 3 = e 236.47 260.19 285.47 309.02
il ey
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Fig.8 The relationship between the main steam flow and the
heat load of solar energy assisted unit 1 and unit 2
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Fig.9 The heating and power generation load characteristic
range before and after solar thermal assisted single and
double units
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o iﬁ)Léﬂ&)‘J (X 1a] LAY LR/ iﬁiﬁ VA
CHUER &5 HD (L MW h)1) X [E/MW
1 (60%, 55%)] 100 (180, 165]
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4 (45%, 40%) 500 (135, 120]
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Fig.10 The income range of solar energy assisted unit 1
and unit 2
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