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Static analysis of load response capability of regenerative system of
a thermal power unit based on EBSILON
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Abstract: [Objective] In order to tap the energy storage potential of the turbine-side thermal system and develop
efficient auxiliary frequency modulation technology, the static characteristics of load response capability of a
subcritical 300 MW thermal power unit under different regenerative heater extraction adjustment modes are
analyzed. [Methods] The static simulation model of the unit was built based on the EBSILON platform, and the
accuracy of the model was verified. Under the four working conditions of 75%THA, 50%THA, 40%THA and
30%THA, the variable load capacity and static characteristics of various adjustment schemes in the middle and low
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2 #A% PO
load sections are compared and analyzed by adjusting the extraction steam of the regenerative heater. [Results]
When a single high-pressure heater is pumped and throttled, the load response ability of No.1 high-pressure heater
is the strongest. The maximum variable load under 75%THA, 50%THA, 40%THA and 30%THA conditions is 7.27
MW, 4.61 MW, 3.47 MW and 2.42 MW, respectively. In addition, this adjustment method has the most obvious
influence on feed water temperature and heat consumption rate. When multiple high-pressure heaters are combined
for extraction throttling, the influence of combination one on load and feed water temperature is greater than that of
combination two and combination three. Under 75%THA condition, the three combinations increase the unit power
by 17 MW, 8 MW and 1.8 MW respectively, and the final feed water temperature decreases by about 61.7 °C, 27 °C
and 9.8 °C respectively. Through the synchronous adjustment of three high pressure heaters through the large bypass
of the feed water, the greater the bypass flow, the greater the variation of the unit power and the feed water
temperature, and load change rate is about 0.038 MW/(t-h"!) under the 75%THA condition. When throttling the low-
pressure heater extraction steam, the load response ability of cutting off a low-pressure heater extraction steam alone
is very poor. Due to the reaction of the coupling of the thermal system, the unit power does not rise but falls. After
switching to condensate throttling and adjusting the extraction steam of four low-pressure heaters at the same time,
the load response ability is enhanced, and load change rate of the unit is 0.021 MW/(t-h™") under 75%THA condition.
[Conclusion] The load response capacity of the high heating side of the regenerative system is much larger than that
of the low heating side, and there is a step difference. The stronger the load response ability is, the higher the
sacrifice and control difficulty of feed water temperature are. There is a reverse effect of single throttling on the low

pressure side, and only the overall adjustment is meaningful.
Key words: thermal power unit; medium and low load; load response; feedwater temperature
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Fig.1 The static model of thermodynamic system of a 300
MW subcritical unit is established.
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Tab.1 The simulation results error under various working
conditions
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THA 0.03 0.04 0 0 0 0 0 0
75%THA 0 0.02 0 0 0 0 0 0
50%THA 0 0.01 0 0 0 0 0 0.02
40%THA 0 0.00 0 0 0 0 0 0.01
30%THA 0 0.01 0 0 0 0 0 -0.01
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Fig.2 The maximum variable load capacity of single high-

pressure heater extraction throttling under different
working conditions
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Fig.3 The influence of single high-pressure heater extraction
throttling on unit power
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Fig.4 The influence of extraction steam throttling of single
high pressure heater on feed water temperature
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Fig.6 The influence of combined first extraction steam
throttling on feed water temperature
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Tab.3 The influence of feedwater bypass flow under 75 %
THA condition is analyzed

/K F B E/(t'h-1) IZ/MW 25 IKIR /T

0 225.012 253.6

50 226.91 248.07
100 228.831 242.42
150 230.774 236.65
200 232.736 230.76
250 234.717 224.78
300 236.713 218.69

http://rlfd.cbpt.cnki.net

2.3 =fhEmis R iR A R AIxTEE

F 4 X T T5%THA LHCK, J8id 3 Fhsn
FVR 1 R 7 HORIA B A R D3 38 & 7 MW 185>
SZHARN . 7R MR 1 S iR 5k
T 152 SEIIR A AR (AR R
—80) 3 HR=: BEINAKRSEE. WAKEE T
FEREEERE, T—&h, TR, HEET
=, 3 F O ERMAL 7 MW ST RN, 257K
FERIRFER A Z AR /N o M ERE B RN Th R 4R T
5, AP, HIREA AR, &




HFEHIX

ST 55 BT EBSILON K HUNLZH [ 54 28 G 0 A Wi 2 BE 70 (R s o0 7

B /NERE A A oK s 7 S R i b i
P, EHIRRE RO E IR, (HIZERT R R
PR 7 AT 55 s T, fEFE R
gt LA, RN R BRI DR 1R T hE

® 43 MEMR RS NAIX SR
Tab.4 The comparison results of three kinds of high
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Fig.11 The influence of single low-pressure heater extraction
throttling on unit power
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Tab.5 The influence of condensate throttling under 75 %
THA condition is analyzed.
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