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Load response characteristics of 350 MW cogeneration CFB unit
WANG Weihua'?*, GAO Mingming'*, WANG Yongquan'*,ZHANG Shuaining'”, CHENG Yonggiang
(1.State Key Laboratory of Renewable Energy Power System, North China Electric Power University, Beijing 102206, China;
2.School. of Control and Computer Engineering , North China Electric Power University, Beijing 102206, China)

Abstract : In recent years, the proportion of cogeneration units in coal—fired units has increased, and thermal power generation has gradu-
ally assumed the heavy responsibility of peak regulation, and the demand for flexibility has increased. Combined heat and power circulating
fluidized bed (CFB) units can use boiler steam—water side and heat network heat storage to improve the rapid variable load capacity of the
unit, so a quantitative calculation method for steam—water side heat storage and heat network heat storage of supercritical cogeneration
CFB units was proposed. Taking a 350 MW cogeneration CFB unit as an example, the working fluid flow on the steam—water side of the
unit and the steam extraction and circulating water of the heat network were analyzed. The heat storage coefficient C_ and the heat network
heat storage coefficient C, were calculated under different load conditions (35% ~90% ) by combining the design parameters and historical
operation data of the unit, and the load response characteristics of the unit and the sustainable time of heat storage utilization were further
analyzed. The results show that with the increase of the load of the unit, the heat storage coefficient C_ of the steam—water side increases,
and the C_, of the steam—water working fluid changes greatly in the high load stage of the unit, while the heat storage coefficient C, of the
heat network is almost unchanged. The sustainable time of heat storage utilization of the unit is directly proportional to the load of the unit
and inversely proportional to the variable load rate of the unit. The sustainable time of heat storage utilization of heat network is greater
than that of steam and water side, and the heat storage capacity of heat network almost does not change with random group load changes.
At the variable load rate of 4%/min, the heat storage utilization of the heat network can last for about 285 s, while the heat storage utiliza-

tion on the steam side can last for 161.5-249.7 s. The above calculation results can provide theoretical guidance for the deep peak regula-
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tion and rapid variable load operation of supercritical cogeneration CFB units.

Key words:: circulating fluidized bed unit;deep peak shaving;soda heat storage ; heat network heat storage ;load response
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Steam and water flow diagram of CFB cogeneration unit
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Fig.2 Logic diagram of steam water side and heat storage calculation for the heating network of the unit
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Table 1 Volume of main components of 350 MW CFB boiler
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Table 2 Volume change of soda working fluid in each section
AR/’
HLEH B2 AT/ MW
(oS IR REIK B IRV BRI B IRV BEZETR B FURZE
305 0.025 3 0.005 7 1.397 7 0.448 6 1.900 5
265 0.023 5 0.003 1 1.387 4 0.396 7 2.045 4
225 0.022 3 0.002 0 1.185 4 0.390 0 2.234 0
205 0.020 5 0.001 5 0.917 8 0.374 1 2.342 3
175 0.019 7 0.001 4 0.669 7 0.617 7 2.623 0
120 0.017 4 0.001 0 0.5813 0.691 7 2.927 0
®3 HAIRERRY 3.2 HEMEHEE

Table 3 Thermal storage coefficient of soda working fluid

B T s/ FEERIIR/ TR E AR
MW (k- kg™) (MJ - MPa™!)
305 3412.53 2 855.9
265 3 432.40 2 660.9
225 3 454.36 2 364.2
205 3 466.98 2 138.0
175 3 496.11 2 023.0
120 3 493.07 2017.5

x4 SRERRY

Table 4 Heat storage coefficient of metals

DL ffr, SBRRERAL/ (M) - MPa™)  &E#E MR

MW AKVREER  ARHITIEEL (M) - MPa™)
305 1765.1 938.65 2703.7
265 1900.7 941.81 28425
225 2061.1 956.02 3017.1
205 2159.2 961.73 31210
175 22535 992.34 32459
120 2302.9 1005.9 3308.8

TE 60% ~90% i faf 14 11 491.7 MJ/MPa, J5 [H 2 bt 5
B g far BN, YRR TR R I I R A FE S I
RS VOK TR R AR, BARSRE  BEE T fr
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Fig.3 Heat storage coefficient of the steam—water side

varies under different working conditions
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Table 5 Heat storage coefficient of CFB unit heat network

AL MW P ERRH (M) - )
305 6215.9
265 6 102.6
225 6 308.5
205 6 127.0
175 6 073.7
120 6 254.6
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Table 6 Heat storage conversion efficiency of

boiler under typical working conditions

BL4L 571 g/ FEATR FFRA fi R AL
MW W/ (kg-s™') (kI -kg™h) e
305 266.57 3412.53 33.53
265 231.97 3 432.40 33.28
225 197.37 3 454.36 33.00
205 180.06 3 466.98 32.84
175 154.11 3496.11 32.48
120 106.54 3493.07 32.25
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Fig.4 Converted amount of heat stored on the soda side

at different pressures
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