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Static Analysis of Load Change Capability of High-pressure Heater Steam
Extraction Throttling of Deep Peak-regulating Ultra-supercritical Units

SHI Yan-hong, LIANG Hao,NIE Yu,ZHONG Ping
(Xi'an Thermal Power Research Institute Co. ,Ltd. ,Xi’an, China,Post Code:710054 )

Abstract: The static analysis of the load change capability of high pressure( HP) heater steam extraction
throttling frequency modulation mode in conventional regenerative system and flexible regenerative system
of an ultra-supercritical 660 MW coal-fired unit under deep peak load regulation of 50% THA ,40% THA
and 30% THA was carried out. The results show that the steam extraction throttling frequency modulation
mode of a single HP heater is only effective for HP heater at the last stage ,the maximum load change ca-
pabilities of No. O HP heater under 50% THA ,40% THA and 30% THA conditions are 1.2% P,,0.9%
P.and 0.5% P, successively;when the flow ratio of feedwater bypass(No. 1 and No.2 HP heaters) of
conventional regenerative system is 50% , the unit load increments under 50% THA ,40% THA and 30%
THA conditions are 1.8% P,,1.4% P_and 1.0% P, successively ;after adding No. 0 HP heater, the unit
load increments under each load condition are increased by 32% ,37% and 26% respectively ; when the
unit’s load is above 30% THA ,the load change capability of condensate throttling frequency modulation

mode is significantly lower than that of feedwater bypass frequency modulation mode ,and at the deep peak
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load regulation of 30% THA and below, the condensate throttling technology will exit the primary frequen-

cy modulation;when 1% P_ load increment is provided through feedwater bypass frequency modulation
mode ,under 50% THA ,40% THA and 30% THA conditions, the final feedwater temperatures decrease
by 9.8 to 13.4 °C ,15.4 t0 16.8 °C and 20.8 to 22. 1 °C respectively,the temperature rises of the first
stage extraction steam are 2.4 t03.1 °C,3.4103.7 °C and 4.3 t0 4.5 °C respectively,and the tempera-

ture rises of the second stage extraction steam are 2.9 t0 3.9 °C ,4t04.6 °C and 5.1 t0o 5.7 °C respec-

tively.

Key words: deep peak load regulation, HP heater steam extraction throttling, load change ,final feedwater

temperature drop,extraction steam temperature rise
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Tab. 1 Error analysis of simulation calculation under each working condition( % )
— KL FHER FHR FER PR R R RERT# 4K AL
) HIIES it 71 I TS RIET) IR R L IFEAR
100% THA 0 -0.02 0 0 0.01 0 0 -0.03 0 0
75% THA 0 -0.03 -0.05 0 -0.02 0 0 -0.05 0 -0.03
50% THA 0 -0.11 -0.08 0 -0.10 -0.39 0 -0.08 0 -0.11
40% THA 0 -0.06 -0.10 0 -0.11 -0.48 0 -0.08 0 -0.12
30% THA 0 -0.19 0 0 -0.16 -0.23 0 0.70 0 -0.18
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Fig. 1 Thermodynamic system model of an ultra-supercritical unit
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Tab. 2 Details of frequency modulation modes for

different thermal system configurations
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Fig. 2 Influence of steam extraction throttling
frequency modulation of a single HP heater on

generator power

2.1.2 gk
K FLIR 45 K 55 1% 07 R kX 152 5
HAZRUEAT RV RAE ST, 159 AL A6 A 8] 6 T

B0 i BRSPS [RVFR 5 3 A5 F T B9 28 67 o
ety K 3 fios,

15

B 50%THA [ 40%THA 3 30%THA

5+

Lioa H éﬂg HE

5% 10% 20%  30% 40172
9K B8 B (15 +2 2 HP) T i Ll

TN E/ MW

B3 AEHKFHERE(] S +2 5 HP) XA
R BRI RN

Fig. 3 Influence of different feedwater bypass flow

of feedwater bypass(No. 1 and No.2 HP heaters)

frequency modulation on generator power
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frequency modulation on generator power
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Fig. 5 Comparison of frequency modulation capacity of
feedwater bypass between flexible regenerative

system and conventional regenerative system

2.4 HggkIimiamaXesttt

LK PR AR AE [ A 25 P2 ALV
B ABAETRBE I T 00 i T BESS /K i i 2 AL
JEE 2 B S MIBE Tt A o BRAS K IR T RN
HLZ 42 a8 47 2 22 300 P 3R BRI, HG S B 3 0
AT

PAFTAITFE 660 MW i i i St L4 D {51, 25 e 45
K/ 400 vh i RS Bl EESS K R FEE 3
B - BEAE K SR DRUEALZE AR 70 7 91 ) A A 6
ABELS AL Tl B RGN AR R s
DA 300 A5 AT R 235 /K TV T A 67 7 R T A A



11

SRIHELT, A5 < TR R W R I LA v R A T U AU E D S A 95 -

T G5 R ANFE 3 R, 7E 50% THA .0 i Bk 4h
KRB B WAL fe K 3 o 7.7 MW, 2y
1.2% P, ; 1F 40% THA T3 5o Bk 45 /K 45 3 Ak 15 2
(RIBLLH fie K B faf G &l 3.3 MW, £ 0. 5% P_; 1F
30% THA T.HLsegs K e R 395 vh, Bk B A4
fF, o S B K IR AR S 5 — IR,
R3 OBEKBRIALBIINEEREIHN( %P,)
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