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Matrix Analysis Method of Thermal Economy of the Auxiliary Steam-water

System for the Coal-fired Power Unit
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(School of Energy and Power Engineering, North China Electric Power University, Baoding 071003, Hebei Province, China)

ABSTRACT: Based on the analysis of the influence on the
work done and heat absorption of unit by the variation of
unit’s steam extraction, the steam extraction efficiency matrix
equation and the reheat absorption modulus matrix equation
were obtained, in a following step the matrix increment
equation for calculating the influence of auxiliary steam-water
system on the work done and heat absorption of unit was
deduced, and the coal consumption rate micro-increment
equation was built. This equation can directly calculate the
variation of coal consumption rate caused by the auxiliary
steam-water flow, and present a new method which can make a
deep analysis for the thermal economy of auxiliary steam-water
system form the aspect of the variation of unit’s work done
and heat absorption. The analysis method was validated by an
actual example.
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steam-water system; coal consumption rate
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N300-165/550/550 domestic unit
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Fig. 2 Thermal system of the N300-165/550/550 domestic unit



294 11
14 200944 H 15 H

ok A ] R B - 14
Proceedings of the CSEE

\Vol.29 No.11  Apr. 15, 2009
©2009 Chin.Soc.for Elec.Eng.

EAUE AT ka2 is 4T T FHLA RS RS
TEMN SIS SR Rk 1. 2 Bt

N, PRV AKISEMRSE 1967 4F IFC /KZES K
KA,

*1 ERFHEKBH
Tab.1 Steam-water parameters of main system

FE  hi(dkg)  tikikg)  tlkikg) B gi(kikg)  ni(kdkg)  al(kitkg)  TEAGMEACRER FEARAESS
1 31554 1145.9 10736 0.045 84 2081.8 107.4 — 0.387 79 0.214 57
2 30721 10385 862.6 0.088 79 22095 203.2 211.0 036225 0.22353
3 33316 835.3 748.4 0.037 05 25832 1383 114.2 0.318 44 —
4 31530 697.0 — 0.009 63 25271 711 1225 0.267 82 —
5 3050.6 625.9 625.6 0.031 56 24250 93.4 — 0.243 46 —
6 29321 532.5 540.6 0.052 10 23915 155.4 85.0 0.204 60 —
7 27258 375.2 387.3 0.036 43 2504.9 156.2 310.7 0.129 51 —
8 2604.4 220.9 232.9 0.022 07 2465.1 81.6 — 0.085 19 —

T BB N=3435.8kIkg; HEVIKNh=2 394.4KkI/kg; HE4E /KIS T =139.3kI/kg; I 0=493.9 kI/kg; HLALTEIAE 4 EEQ=2709.3kI/kg; HL

4114 TIN=1208.4 ki/kg.
R2 HENRKSH

Tab. 2 Auxiliary steam-water parameters

5 T o Kihal(kdlkg) T Agril(kilkg)
1 0.006 01 3383.7 2310.1
2 0.008 28 3319.6 2693.7
3 0.001 59 3151.9 2931.0
4 0.000 24 3435.7 3296.4
5 0.000 27 3508.6 2760.2
6 0.001 07 3565.9 2940.0
7 0.001 43 3445.2 32243
8 0.000 94 2581.4 2169.8
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OQis=[0 0 0 AQyg 7= 75 T TB]T
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*3 AEFHHEER
Tab.3 Thermal economy calculation results

i ANIkIkg)  AQU(kikg)  Abd(a/kW-h)  (Abgbg)/%
1 -2.1639 0.294 1 05823 0.189
2 -51001 ~4.089 5 0.8313 0271
3 -13751 -0.7853 0.2600 0.085
4 -0.301 1 -0.1185 0.0630 0.021
5 ~0.0326 0 0.008 3 0.003
6 -0.3236 0 0.082 1 0.027
7 ~0.895 6 0 02272 0.074
8 ~0.0020 0 0.000 5 1.68x10™

W BRI R Q=2709.3kd/kg; HL41LL A THN=1208.4 ki/kg;
S FEARUE SR HFE R b=306.61 g/(KW-h).,

5 #ig
SR IR K R Al B YR K 2R e 2 e
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