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Study on the Steam Temperature Characteristic of a 660 MW
Flexible Double-Reheat Boiler based on Response Surface Analysis

XU Wei,ZHANG Jian,FAN Hao-jie ,ZHANG Zhong-xiao
( School of Mechanical Engineering,Shanghai Jiao Tong University , Shanghai , China, Post Code: 200240)

Abstract; With a 660 MW ultra-supercritical double-reheat boiler as the research object, a thermody-
namic calculation model with divided cells is established. The influence of gas damper regulation , flue gas
regulation and swinging burners on reheat steam temperatures are studied. Regression models of reheat
steam under different loads are obtained by response surface analysis. The results show that: For every
1% jump of damper opening in front flue,the primary reheat steam temperature rises 1.1 C and seconda-
ry reheat steam temperature drops 1.8 “C under boiler maximum continuous rating (BMCR) condition.
The regression models can predict the reheat steam temperatures under different regulation methods, and
the maximum of errors is only 4.9 “C. The impact order of regulating methods is obtained by the model,
and the variation of dampers opening has the greatest influence on the reheat steam temperatures.
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Fig. 1 System diagram of the double reheat boiler
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Fig. 2 Division model of primary and double reheater
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between calculation results and design value
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Tab. 2 Design and results of Box-Behnken

for reheat steam temperature under BMCR

i — YR UL
/% b/ % e/ (°)
5 B/H/C EIR/C
1 30 12.5 -20 595.3 664. 8
2 50 0 20 621.1 635.2
3 70 12.5 20 654.7 613.3
4 50 25 20 636.7 653.1
5 30 25 0 607.0 680.5
6 70 25 0 660.2 617.2
7 50 25 -20 630.5 646. 1
8 70 0 0 639.8 603. 1
9 30 12.5 20 601.6 672.7
10 30 0 0 591.4 657.0
11 50 0 =20 614.3 628.9
12 70 12.5 -20 646.9 607.8
13 50 12.5 0 626.4 641.7
14 50 12.5 0 627.0 641.5
15 50 12.5 0 626. 1 641.0
16 50 12.5 0 626.0 641.9
17 50 12.5 0 626.6 641.4
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Fig. 4 Influence of different regulating methods

on reheat steam temperature under BMCR
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Tab. | Variables and levels in Box-Behnken design

HRAGIK T /% b/ % c/(°)
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Tab. 4 Variance analysis of regression model (1)

ARSRIR M BMBEL ¥ P P{H Btk
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A - iR
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152.80 < 0.0001 =* =*
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Tab.5 Variance analysis of regression model(2)
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t, =645.6 —37. 194 +8.49B +3.52C — 1. 554B
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(5)

HFERIGW T I (THA) .

t, =613.3 +25.56A +8.89B +3.62C +1. 954B
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(6)
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(7)

75% THA .
t;, =614.38 +22. 744 +8.21B +3.2C + 1. 384B
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50% THA ;
t, =614.5 +8.794 +6.84B +2.73C + 0.24B
- 0.23AC - 0. 18BC - 0.774* - 0. 78B° (10)

t, =617.6 -9.194 + 6. 15B +2.44C - 0. 384B
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- 0.4AC - 0. 17BC - 0.984* - 0.8B* - 0.03C*
(11)
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Tab. 6 Calculation results of regression models
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B/ % iH/C
B /() =% O =4 o
BMCR 55 4 8 603.4 625.6 623.6
BRL 56.5 6 -4 601.3 625.4 627.9
THA 59 8 3 603.9 624.3 623.2
75%THA  55.5 14 12 604.7 623.3 621.3
50%THA 51.5 25 20 605.4 623.8 624.1
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