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Mathematical Model of Coordinated Control Object for

Drum-boiler Turbine Generator Unit Considering Regenerator System

HAN Zhong-xu, ZHOU Chuan-xin, ZHU Ze-lei
(China Electric Power Research Institute, Haidian District, Beijing 100192, China)

ABSTRACT: For the practical problems that need to be
resolved in research work of the coordination controlled
object’s mathematical model for drum-boiler turbine generator
unit, the mathematical analysis was carried out by the
regenerator system integrated into heat balance of generator
unit. Under the physical concept of the global heat balance of
drum-boiler turbine generator unit, a novel type of simulation
mathematical model for drum-boiler turbine generator unit with
regenerator system was researched , which is characterized by:
clear physical concept, describe method is diversified, specific
parameters of the model are completive and objective, the
overall operating mechanism of the controlled object is
highlighted. Mathematical model was verified through the
simulation test. Control system simulation object was set up,
and the model provides a convenient and practical test platform
and tools which closer to the actual objective for assessment of
boiler-turbine coordinated control system.

KEY WORDS: mathematical model; drum-boiler; energy
conservation; heat balance; dynamic character; regenerator
system
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Fig. 1 Mathematical model of controlled object of
coordinated control system for power unit with drum boiler

1 MOBIREHE: f() N REUR A, &
TERR R} 57 A 15 o Jt A A7 Ar AR A0 PR A E e M 3 2
Toh 4 M PR RS IS TR) 54, P DA OB B i
AR 4 B AT AR A BRI IS N TR 7 Do oA FH 28R
AL ARV OK BRI AR . DA 259K
i Co N & MAREL, R Ui s 7 7% 1 MPa
IS 0 0 R TR 28V pop WV (B ) I
715 Ry =(py = Pr)/ f5(py — pr) it #ES M B 2RI
715 DrAvERMLEZV R De AvilLo5 I vt s
D1 D15 D287 Fll; Cvl 28V AR 2 =
REG prAWUETE S s ROAVENIBISTE ) ger
VNS R FFRE: p AVHL 257 N R
BATZh T

SCHR[BL)IE L #e o Iy vk, DRz B AR
HH 5 A P R A Ay 3 A, ME TR 2
R IE T RAE & MAS R BT I e A

f,(t) =0.014 06 144 (21)
f,(D;) =0.010532D; (22)
f,(p,) =-0.16488p’ +2.6071p; +19.529p, (23)

fs(p, — Pr) =1879(p, — p;)° -
4138.7(p, — p;)° +3276.8(p, — pr) (24)

f.(p;) =2.3954p2 + 23.567p, (25)
f,(M)=M; (M)=-0.000 24335M° +
0.069 505M %+2.818 8M (26)
1555 1% ANTT(De=0) I, 17
dp, 1
—b__— (D,-D 27
ot Cb( o —D) (27)
dp; 1
T _ - (D-D 28
o CM( T) (28)
M (s)
Dy(s) = : 29
o) 1+T,s)* (29)



18 S RN 5 N 1 N DR - S %29 %
D =1879(p, — p;)° —4138.7(p, — p; ) + Dq = Do f5(4) (35)
3276.8(p, - pr) (30) A(s) = A'(s) : (36)

D; =(2.3954p? +23.567p,)(0.01406,,)  (31) (1+T,s)
A'=D, /D! 37
9 _ 1 00105320, - p) (32) w 1 37
at T, WP _ =2 (00105320 - p,) (38)

dN. _ -0.16488p] +2.6071p; +19.529p, ~Ne 50 dt T,

dt T, D7 (s) =Wz (s)Dr (s) (39)

3 IREMAZmMESEFRETINEANARZ
EXROFRE

WARGI) SCEEAR A, K B IRIAME
PRI SN ERVA- E o LRIt RIPI B R R S P RE i
VBRI 0 BEZRCR (BRI %), A2 04
B VKL FEARREE A A i B,

HVTEIR bR AR, R T % Re G253
(NN AR P ST WA K B NI D S (Bt AR SR e
SRS E L . DLONREME, ATROR A
T SR S HR AR BE R AR B 5200 o

VA LA ) R GRS BT o B AT B A T
HOPfrAs,  SCRR[L6] A h 78 7 T T AT Y
PP PSR IS A, R PTR S A4
P (10 2 OB AP TT SA5 2 (0 2 2 (il
W BRI, SRJronr e e Bl R AR e sl A5 L 1
SHINURERR VA SR Ea HE S . 49 2
RIS K ) PR T T, R E S T AL p i 32 4
X R A T AR SR A AT A A

% JE R AL 0 1) L T H LA P VA A 280 R B
B AE P 1 RFERS EBEAT T 0 et

e Dy WREW R PSR ER ;D A hr
5 RE TG AR AR S AR (AN S P S50
B OE SO 5 R DL AR R e g
A1 R ICU MRS Hed): D2
P (A AR s Dy JATHLE PRI & (0 55 A

s Dy 7% RGN SR BT 1 A
fo (A) 7% FE IR FAGE A RGP0 8 2 AN 40 FE

3 (21)~(33) A A 1& 1] 4 F G 5 Wl 1) B2 A
B, MR MA(B2) 2, 5 :X(34)~(39)
WRAZ, H) % R B A i 1 PR O LA P R A28 0 5
WK 2(Z 0K 1).

(MR,

¥ (1+T;§)2 A

B2 ZEEAZIERTHADIBREN REFERE
Fig. 2 Mathematical model of controlled object of
coordinated control system for power unit with regenerator
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