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Research on optimization of cogeneration technology based on the principle

of cascade utilization of thermal energy

DUAN Chunning', CHEN Yulong', FAN Changhao’, HUA Shan’

(1. Guoneng Ningxia Shizuishan Power Generation Co., Lid., Shizuishan 753202, China;
2.China Energy Science and Technology Research Institute Co. , Lid., Nanjing 210023, China)
Abstract : In order to improve the energy utilization rate of cogeneration units and meet the urban heat-
ing demand, the current situation of cogeneration, a heat supply technology, was expounded. A
optimized cogeneration technology was proposed for 300 MW air—cooled units in a power plant. The
technology combined the backwater of low—temperature heat supply network , high back pressure of unit
and heat pump technology. It deeply recoverd the waste heat of steam turbine condensation and realized
the cascade utilization of heat energy. The results of estimation showed that compared with the tradition-
al steam extraction and condensation cogeneration technology, the hourly heating capacity of the opti-
mized technology increased from 446.23 GJ/h to 576.34 GJ/h and the heating efficiency of the heating

network increased from 46.65% to 62.14%.
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Fig.1 Topological structure ofthe heating system
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Fig.2 Steam extraction and condensation heating system
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Fig.3 Diagram of the heat pump heating system
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Fig.4 Schematic diagram of low-level energy graded heating

M TR 1 SR AN AR FEAG
ot P R PR P H UL T LA A8k 2 AR
Pehgm A g e . W 4 FrR, — A~ =gk
AR REBEA R G, (KR v 3k 8 110 ¢, 1 F
PIRIRE HAT 108.93 °C |, 44 $JR IR K T4
IKIRBE bR EEH AR
32 BEEESHRFEEEFEAR

S TR AL TTRIBLLE , B 2 7 A 3R A %) (]
IREEAETR, S soph R ML = 75 R ARt 2 AR
MESE B AR L2 BE VR A . PR, AR SCFE
BILLE 55 5 R | AR I A 43 5 fin B ) S a1 3535 %
WAL, — ORI ] KR U R A #3 BILEE 1R/ 7K 46t
s #4 DLBEIR/ KA OB T E
PEFB I, Horbd HLA A — T 877 (29 165
vh, 15 75% ) A 3R IR i I AT R R

Wt RGO, LA = T AR X
IELSAEMEERGESHNE 1,

A 1 ], B IG5 #4 AL —
T AT BE VAR TANY (B s F FA SR R R T DL I 2
ik MLALIHS B i AL A 5 73 A AR S A e B
EEREAR, 100 AR 25 B PR AE RS R AR A K 43
FmBG Feml - SRR T 2.0 kWh/GJ, etk
SR S TR 78 43 R 285 A6 SR AR AR A A
b AT 8 T, BIK Sl PRI A PR SR R
R [T, 2B BRSNS AE B S A BE I RTEE R, B

A T HILLH i 5 R BT AN 1 B REASAANY
®1 NASEESAREEHNEIERESH
Table 1 Main system parameters of high back

pressure combined with heat pump
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Fig.5 Cogeneration system based on the principle of cascade utilization of thermal energy
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Table 2 Energy consumption analysis table
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