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Abstract: There is a common mismatch between heating supply and demand parameters for industrial heating
retrofits of pure condensing thermal power units, and the benefits of thermal power plants can be improved by
adopting a reasonable matching scheme of supply and demand parameter. Aiming at the phenomenon of energy
mismatch caused by the excessively high extraction parameters of the unit in the industrial heating scene,
considering that it is suitable for high-parameter industrial heating, this paper proposes a scheme of using the
centripetal turbines for cascade utilization of extraction steam. Taking the industrial heating transformation of a
domestic 330 MW cogeneration unit as an example, the thermal system model was constructed to comprehensively
evaluate the performance indicators changes of the system from three aspects: thermal performance, exergy
environment and economic performance. We also comprehensively compared the effect of upgrading the direct heat
reduction and pressure reduction method to the radial turbine power generation steam energy cascade utilization
scheme. The calculation results show that under the same heating parameters, compared with the traditional method
of temperature reduction and pressure reduction, the comprehensive benefits of the industrial heating steam energy
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cascade utilization scheme based on centripetal turbine power generation is significant. The specific performance
is that under rated conditions, the gross coal consumption rate for power generation can be reduced by
0.89 g/(kW h), the extraction exergy efficiency can reach 97.66%, and the direct economic benefit is relatively
increased by 1.04%, and the carbon transaction cost relative reduction of 0.34%. In addition, the relative advantages
of all aspects performance of the system will expand with the increase of the amount of steam extracted by the

system for industrial heating.
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Fig.1 Schematic diagram of the temperature reduction
and decompression scheme system
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Fig.2 Structural composition of steam pressure matcher
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Fig.4 Schematic diagram of the industrial heating steam energy
cascade utilization system of the cogeneration unit
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Fig.5 Overall structure of a centripetal turbine
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Fig.6 Overall structure of a centripetal turbine based
industrial heating steam energy stepped utilization system
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Tab.7 Comparison of key parameters of the system before
and after renovation under rated operating conditions
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ASCER X Tl # AL H VR S 50D = 5 St
TRERAVCAC IS, $EHRAER T T iR
ZHC TR A iRV LEAT VR RE AR A . JF
PAKE 330 MW 2l BEHLEE Tl ik ioits oo, w7
D) R, JEI E R HERE R RCE. SI.
BARETT R AR 5 A, AT TR JHER AN
KUPERE 3 HTHLEE VMG ARG MERE, JRATL
B PR 7 TR 4y ) ORI R HL 2K TR R
ERSFI T RISUERER, RTINS ®.

D [CimFe LR A ARV s B tirs
RS AR T 0dE NV AN N RCR e e s, ST
SRR PRI R ZE ISR B RN T A
BISEYIE 8

2) S5fEaiR s g7 AR, SR A O e
ML R I T R Re e T+ 5.3, JF
BAERBIEIAEG AP A BE DT A3 BIMR K9E Tt . 1E
e TOURHE R Tl i #vE 264, dud e K
PR R AT MG 0.89 g/(KW h), iy kPt T2 2%
K H[IA 97.66%, FHXTHET: 7.28%, K HLE T[T
1.08 MW, HEZGREMNIET: 1.04%, A5
AL 0.34%.

3) A TH, KA R CIRFELR Tk kit
RGMFE RS R BFEZIIBE THA R &)
ORI/ FERRERE 26 22 (1 B i e S 38 K
MR SOE fE R ARG R SR AR AR T A XS
TRFrfasE, AR THUEN R ous et
FRIFAIBE THA FIAERIR S 3G KA.

4) [CIRFEHL T RS R R VR A
BB, ORI ARy gL R AR,
FH G R 35 27 A U
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