384 4521 1% %

2017 4E2 A

o ® 2

Chinese Journal of Scientific Instrument

Vol. 38 No. 2
Feb. 2017

Bla R A EESHERR

BRK, AP, E OB, KR 2
(Fedbra K2 REW S /T SHUB TR0 ffsE 071003)

B E AR AR S e RS S AT ST APR R e PR VR B SR AR SRR v TAPWS-1F97
b I SR AP K VR BESEA T 0 DX figp ok 1 S 0T K A BE A TR 25 Al 1 A T T R, 6 o A 1) R R R RO AT T TR
o MG 1 000 MW HLALH L5 S HOM S Pras ATl X8 T AR 5 BEATIRIE . 45 R R A 55 RS 7 PR iy
UL S7 77 A P [ T o8 e S R AP R AR A R A A2 A, DA e s SR TL AL L R - B DM R R SR BT HIT T 2

KRR M A s RS T A P B R M AR
FES XS THI7 SCRRFRIRAD : A

[S=E=N

T
EFIAEHALRI, 470.30

Study on construction of heat release signal for supercritical boiler

Gu Junjie, Bai Zhizhong, Wang Peng,Zhang Yan

(School of Energy Power and Mechanical Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: The construction method of the heat release signal of a supercritical boiler is proposed, which can accurately measure the

calorific value of coal in the furnace. The thermodynamic property standard, IAPWS-1F97 is adopted to partition the supercritical boiler

water cooled wall, which solves the difficult problem of judging the working fluid state within the water cooled wall under supercritical

condition; and the boiler heat storage coefficient is calculated in detail. According to the structure parameters and actual operation data

of a certain 1000MW unit, the heat release signal of the structure was verified. The results show that the heat release signal can rapidly

response to the unit load change, at the same time accurately reflect the changes of the calorific value of coal in the furnace, which lays

a foundation for the design of the direct energy balance coordinated control system of supercritical units.

Keywords : supercritical boiler;heat release signal;calorific value of coal; heat storage coefficient;direct energy balance
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Fig.1 Schematic diagram of the working fluid state

within the water cooled wall under subcritical condition
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within the water cooled wall in supercritical condition
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Fig.4 Schematic diagram of the water cooled wall

overheating section and steam water separator section
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Fig.5 Schematic diagram of the overheater section
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Table 1 Main structural parameters of 1 000 MW supercritical boiler

Ak Hfy Bl E2 L2 e
R Mm 74 800 IRV BEA A m’ 90.38
B b Mm 70 000 Sy B AR T m’ 16.5
T S P THi b e Mm 84 400 TR m’ 279
P B Mm 33 973.4 TRV BE 25 m 64
ToH bR 5 Mm 15 558. 4 TRV BE 4 ) o kg 550 000
K Mm 5 486.4 b A 4 T kg 2 400 000

&2 1000 MW Bl FANAEAEREITSH
Table 2 Main operating parameters of 1 000 MW supercritical unit

lE| B3y 100% THA 70% THA 50% THA 30% THA
TE RS ) F AR t/h 2733.4 1833.6 1289.8 909.9
FEAA T H v/h 2733.4 1833.6 1289.8 909.9
IKREA T MPa 29.12 21.52 15.30 10.85
IRV BEH H ) MPa 27.95 20. 88 14.89 10.61
SrE R AR MPa 27.95 20.88 14. 89 10.61
Sy EdR O MPa 27.62 20. 69 14.75 10.51
I D RSy MPa 27.62 20. 69 14.75 10.51
AR R MPa 25.99 19.70 14.03 10.01
B TR °C 333 306 283 276
JE BN B AR C 423 390 366 358
TE RS L C 605 605 605 605
TR REN FRG kl/kg 1.507.35 1365.13 1 247.99 1213.88
Sy BRI O kl/kg 2693.15 2714.34 2 818.79 2 938.67
TEERER S D kl/kg 3 499.50 3555.74 3 604.57 3 638.06

PR I AL 45 4 2 BORa 17 B0 74 IR 1 S BLAR Y
F1 3 A5 SR BUER W 30% THA L 50% THA [ 70% THA i
100% THA T F /K BERT AR & AR K. hiE1T
ST, B I S5 B TE 30% THA Fi 50% THA TG b
TGS T, 76 70% THA F1 100% THA T 3R 4b T8
IS 00 R IG5 K BE o s DL R b Bk
AR RS R ANER 3 R,

R3 BRRAYTESER

Table 3 The calculation result of heat storage coefficient

— KV BE i A LPaPE)
BRI s w=IRRR s EIRFER s
30% THA 24.3 43.7 68.0
50% THA 27.1 51.6 78.7
70% THA 17.1 63.0 80. 1

100% THA 20.4 60.5 80.9
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