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Dynamic Simulation of Ultra-supercritical Double Reheat Unit based
on Dymola Platform after HP Feedwater Heater Bypass

PANG Li-ping ,LIANG Qi-yuan, LIANG Hui-xun,DUAN Li-qiang
(School of Energy,Power and Mechanical Engineering, North China Electric Power University, Beijing China,Post Code ;102206 )

Abstract: In order to analyze the rapid response dynamic characteristics of a 660 MW ultra-supercritical
double reheat coal-fired unit, a high-precision double reheat unit dynamic simulation model was estab-
lished based on Modelica/Dymola platform. In order to verify the reliability and accuracy of the simula-
ting model , the static simulating results were compared with the design data under different working loads.
It was found that the static error of the simulating model under different working loads was within +5% .
Under the requirements of the flexible operation for the rapid response of the power grid currently, the
transient response characteristics of the power unit loads after the bypass of four high-pressure ( HP) heat-
ers were simulated ,and the influence of the bypass at No. 1 high-pressure heater on the dynamic charac-
teristics of the steam turbine extraction and the flue gas and steam sides of the main heating surfaces of
the boiler was analyzed in detail. The dynamic process of the steam turbine extraction change and the
rapid response situation of the power generation after the bypass of four high-pressure heaters as well as
the dynamic process of parameter changes on the flue gas and steam sides of the boiler were obtained re-

spectively. The simulation results show that the bypass of four high-pressure heaters can effectively in-
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crease the instantaneous power load of the unit to 29. 8 MW ,15.6 MW ,8 MW and 6 MW respectively,

and the duration of rapid power generation increment can reach 1 100 s,100 s,130 s and 250 s, indicating

that the bypass of four high-pressure heaters can improve the rapid response characteristics of double re-

heat coal-fired units to automatic generation control( AGC) requirement from power grid.

Key words: ulira-supercritical coal-fired unit, Modelica/Dymola platform, modeling and simulation, HP

feedwater heater bypass, dynamic characteristics
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Tab. 1 Ultimate analysis on designed coal

S8 Bl
B H 2K M,/ % 11.90
WEISIRY A,/ % 28.25
W E)3E8% C, /% 47.40
e A H, /% 3.24
K EIRH 0,/ % 7.21
WA N,/ % 0.80
IR B FERHR S, ./ % 1.20
AL DT/C 1,100
RALIR B ST/°C 1,140
WALIREE FT/°C 1,220
W EISLARAT & IR Q) v/ k) - kg ™! 18,443
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Fig. 1 System diagram
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Tab.2 Comparison of boiler simulation and design parameters under 100% THA and 75% THA of the double reheat unit

100% THA 75% THA
28

iHE RAE RE/ % WATE KA RE/ %
A4 BESE O K/ MPa 35.34 35.57 0.65 26.02 25.18 -3.23
A AR HE TR/ C 324 320.3 -1.14 303 303.5 0.17
FFIEIE S/ MPa 32.14 32.51 1.15 23.72 22.82 -3.79
FHIRE/C 605 605.5 0.08 605 607.2 0.36
FHIET A kg s 7! 470.6 470 -0.12 338.9 339 0.03
— K FRAABLAL#E 7/ MPa 10.31 10.57 2.52 7.62 7.24 -4.99
— R FHWLEIE IR/ C 418 417.8 -0.05 423 418.9 -0.97
— K E ML R kg - s 7! 415.6 418.3 0.66 305.3 306. 4 0.37
— R FHHLAR M 1D S5/ MPa 10.11 10.11 0.00 7.47 7.19 -3.75
— UL TR/ C 623 619.5 -0.56 623 616.3 -1.08
ZYRBEHBLL HE D S/ MPa 3.24 3.3 1.85 2.41 2.35 -2.49
TIRTABL S IR B/ C 444 445.8 0.41 447 446. 1 -0.20
TIREPHLH A i kg s 359.7 363.3 1.00 268 271 1.12
TRFPWLL H O R 7/ MPa 3 3.06 2.00 2.22 2.21 -0.45
TR HWLAL L TR/ C 623 625.5 0.40 623 614.4 -1.38
HEARR B/ °C 118 116.7 -1.10 111 108.8 -1.98
/MW 660 666. 6 1.00 495 490 -1.01

£3 TRBAHIE 100%THA 1 75%THA f175 FREVEI SIS 53ttt
Tab. 3 Comparison of steam turbine simulation and design parameters under 100% THA and 75% THA of the

double reheat unit

100% THA 75% THA
BeitE G EDNIER R/ % BIHE RAE WRE/ %
1SR KR/ C 314.7 312 -0.86 293.4 292 -0.48
2 Shn#s i 0Kk C 272.6 269.8 -1.03 254.3 250. 4 -1.53
3 S AL H H KR/ C 238.8 233.5 -2.22 223.1 222.9 -0.09
4 S g H Ok R/ C 209.5 206.3 -1.53 195.9 196 0.05
[ 488 1 E K i °C 183.3 183.3 0.00 172.9 175.7 1.62
6 S MFAER H FKE/C 161.6 159.5 -1.30 151.5 149.8 ~-1.12
7 BN KR C 138.8 136.2 -1.87 130 124.7 -4.08
8 S th FoKiR/ C 105.6 104.7 -0.85 98.2 95.4 -2.85
9 im0 Kk C 70.97 70.7 -0.38 65.2 63 -3.37
10 S i Ak iR C 53.06 53 -0.11 48.9 46.5 -4.91
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