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Abstract: In view of the research situation of backpressure extraction steam turbine technology for ultra-
supercritical power generation units, the off-design condition calculation model and exergy analysis model of the
unit was established, and the influences of steam mass flow, temperature, pressure, steam turbine back pressure and
the BEST heat extraction stage on the thermal performance of the unit were analyzed. The exergy efficiency of unit
increased first and then decreased with main steam flow rate, reaching the maximum value (52.42%) when main
steam flow rate was 750 kg/s. Exergy efficiency of unit increased with the increase of main steam temperature and
pressure but decreased with the increase of turbine back pressure. The thermal performance of unit was more
affected by back pressure at low load. In addition, the BEST series has a significant effect on the thermal
performance of the unit, and the BEST match degree with the system design scheme is achieved when the series is
4, and the thermal performance is optimal. The calculation method and BEST series selection scheme can provide
reference for the scheme design and operation optimization of ultra-supercritical units.
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Fig.1 Schematic diagram of thermal system of an ultra-supercritical 1 100 MW unit
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Tab.1 Main technical performance of unit

TH Hd
HE VIZEIMW 1100.00
R RIELL T2 IMW 1119.69
THRES BE) IMPa 34.32
EARRIEE e IC 650.00
HRIGREE (FE) IC 650.00
B iR &l (kg sY) 869.44
BORER R (kg s7Y) 915.38
% JE/kPa 450
[l R G5 1%
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Tab.2 Main thermal parameters of unit in case THA

iH #d iH H1E
P HAFIRIE/MPa 7.136 || #KIREIC 328.9
A HZEIRE/MPa 3.095 | ZKfE/(k)kg™) 1476.6
W FIGRIRIEEIC 388.3 || “A/KZEIE JiIMPa 36.250
T AUEA/% 4 BEST #hi<&/(kg s71) 191.78
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Fig.2 Turbine final stage efficiency-pressure ratio curve
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Tab.3 Exergy loss calculation model for system components
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Fig.9 The exergy efficiency changes with the increase of
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