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Research on Regenerative Characteristics of 1 000 MW Units at
Different BEST Stages under Variable Operating Conditions

WANG Du,CHEN Hao,WEI Jia-gian, CHEN Ying
(College of Energy and Mechanical Engineering,Shanghai University of Electric Power, Shanghai, China, Post Code :200090 )

Abstract: In order to find the optimal stages scheme of back pressure extraction steam turbine ( BEST) ,
based on the design of the secondary reheat unit equipped with BEST, keeping the total number of regen-
erative stages unchanged, the number of BEST stages was increased from 4 to 8, and the feasibility, vari-
able working condition characteristics and thermal economy of the unit under different BEST stages were
compared. The results show that from the perspective of the margin of the BEST power relative to the
feedwater pump power, when the number of BEST stages is equal to 4 and under the condition of the unit
load of 100% to 75% THA, the BEST power cannot meet the power demand of the feedwater pump. A
feasible solution selects the number of BEST stages to increase from 5 to 8. For every additional stage of
BEST, the average margin of BEST power relative to feedwater pump power will increase by 5 to 7 MW ;
For extraction pressure, when the load decreases, the extraction pressure in front of the deaerator where
BEST is located decreases with the increase of the number of BEST stages, and the extraction pressure
behind the deaerator where BEST is located increases with the increase of the number of BEST stages ; For
the extraction steam flow, when the load decreases, the first stage extraction steam flow increases with the
increase of the number of BEST stages, the extraction steam flow in front of the deaerator where BEST is

located decreases with the increase of the number of BEST stages, the extraction steam flow behind the
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deaerator increases with the increase of the number of BEST stages; From the perspective of thermal e-

conomy, as the number of BEST stages increases, the heat consumption rate of the unit also increases.

The 5-stage BEST solution is the best solution for the thermal economy of the unit.

Key words: back pressure extraction steam turbine ( BEST) system, variable working condition, extrac-

tion steam parameters,l 000 MW units, ultra-supercritical unit
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Tab. 1 Design working condition parameters when

valves wide open (VWO)

Z WiHE
FZEVUE 1/ MPa 31.00
— R FHSE S/ MPa 12.75
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FIER, IR, IR AR TRIRE/C 605,622,620
TR kg - 57! 828.53
5/ MPa 0.005
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Fig. 8 Extraction steam temperatures of different

schemes under variable working conditions
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schemes under variable working conditions
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Tab. 3 Heat consumption rates of different schemes

under variable working conditions(kJ/ (kW - h))

% 100%THA 75%THA  50%THA  40%THA 30% THA
HE2 6962.12  7069.67 7325.28  7495.97 71761.07
HE3 6987.14  7085.26 7343.34  7520.98 7790.51
HE4 7011.58  7107.19  7373.44  7557.45 7831.79
HES 7035.51  7126.83  7406.02 7602.33 7 889.33
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