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Research and Application of By-pass Control System for 700 MW Unit
LI Qiang, CAI Rujin, LIU Yu
(Zhuhai Power Plant, Guangdong Energy Group Co. , Ltd. , Zhuhai 519000 )

Abstract; [ Introduction]| The by-pass system of Zhuhai Power Station is designed by BTG company whose upgrade plan has been
the prime focus of our group, since its function control by electric element using analog signal which leads to low reliability and regu-
lation performance. [ Method ] In this investigation we measured the localize redundancy control method which was using a innova-
tive structure mixed with XDC800B and ATOS, including the Xinhua DCS/DEH control system XDC800, the high and low pressure
turbine by-pass valves and their spray control valves are controlled by xSV valve control card of XDC800 system and ATOS digital
power amplifier card. In order to further improve the stability of by-pass control system, the undisturbed automatic switching function
of high and low pressure by-pass valves and their spray control valves is realized by using self-developed redundant switching control
board. [ Result]| The results shows that the function of new system is completely identical with the original imported equipment which
also achieving higher data control precision and make the unit runs more stable, while the requirements of unit start and shutdown,
pressure control and FCB function under complex operating conditions are fully meet. [ Conclusion] Thus, we demonstrate the feasi-
bility of the localize redundancy control method, and this this is a successful project suits to Zhuhai Power Station with small construc-
tion area, short period and high economic benefit; This work provides some guidance for further study on by-pass system upgrade in
the field of power generation.
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Fig. 1 Power distribution diagram of new system
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Fig. 3 System structure diagram
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Fig. 4 Operating principle block diagram of servo control
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Tab. 1 Instruction for connection of cables and signal lines
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Tab. 3 Table of switching time test

T H TR AE/s PRI/ PRK/s Hih /A
#8440 mA 25 2 2.8
$64 204 mA 28 3 -2.8

3.3 k=N (I ELLT 25%1T48)

D PRAIE R GEa AT B AT SRR K TR VI D RE Y IE
Wk, PEAT TR RS REIIA, FAAI N AR AN Ek
4 JR

Fx4 BEMKE
Tab. 4 Table of fault test

A3 5 CIE ST I
Wik fr &O s BBk [EIEVEs;
Wik BQ@ KA Y [EIEVEs:
S VA=RE) 0 [ImEE=Es
Wik BE@ 0 [EIEvEs:
P 1R 0 1T R
1SRG 0 i 1 PR

ik DL bk el i, B 2 DCS/DEH & 4t
XDC800 5 ATOS iR AEW 58 SEVERL, X Heillik
PR S5 I R e n I i — 20, HRERS S
TUA A ShICR VI il i Be .

4 FEBREGRENEIFSRN

AT H H A 55 B R 40 XDC800B +
ATOS JRIEZEH”, AT ST 55 B . Dot
K Stk A sh Ul EE . 1% R S8 ]
ERIL T HMER RGN E . REE AT
Mo HOCHEER e 0B i e T -

1) % FH “XDC800B + ATOS JR#& 4544”7, B -
Vi34 DCS/DEH £ %4i XDC800 5 i) JEA ATOS
(Gl ST Y o D 3 W O 1 P R
A TE RN TR e, XA S B AN R K
B =i T S VLEE, X XDC800 R&:HY xSV 1]
R AT A s, DA R RS R A S
B, HRRE IR

2) RIS PRE, FIH xSV 146~



58 B eR A

Fo&

CA 1R A% D g, I T IC A D)4 o A
SCELT A SO, ol D A B A R, TR
MAHLLH % AR RE B AT o (55 R i RSt aa AT 2 4

5 #ig

BRify Je i T o5 B R BT SR T XDC
800B +ATOS IR#EL M 1y kX, Il i &
LR TCAR U, S8 T e A0 55 Bk 42 ol i B i il Kk
2 R 47 o e N ) TR 1 8l U 48 2
AE, WAL T BRI A IS5 B ) AR el
9 RHEERAS  MOB AT Y S AR IR, IR
S AR GE A TH O RIRAR T T BRI A ) 55
P ARG AR, TR A AR X AL
THRAGE 7 R KFEAR, HEAB& S sh /D,
BT TR, KGR, e RBORIR R TR
#, “XDC800B +ATOS R4 " 55 k42 il R G AE
BRI A r | A 28 TR S Hh B i -5 It it BTG
A E A BRI S B R R — B, e s
BRIfE AR EPURTT . BRI R E TR
FCB S5l 2K . AR ABUE HER 7200, i FRIUR]
Je—RUIEERIG A i A S bR e, B
—E M S HE M

(1] BUmME . BRELZHR) 2 x700 MW LSRRGSR [T]. ¥
BT, 2002(5): 54-56.
LAI J L. Zhuahai power station 2 X700 MW unit by-pass system
introduction [ J]. Hunan Power, 2002(5): 54-56.

[2]  RFEHl, #¥% . FCB IR HLAL AP BB AR [T].
MTTRRIREL, 2018, 5(1): 59-62.
WU J K, HUANG T. The Research on selection technology of
auxiliary equipment for thermal power station with FCB function
[J]. South China Energy Construction, 2018, 5(1): 59-62.

[3] JEBEsR . 600 MW K LAV AE AL IS B 2R GE A7 A8 7] 843 A
[T]. "PEEHIX, 2017(24); 134-135.
QU X Q. The analysis of problems in steam turbine by-pass sys-
tem of 600 MW thermal power unit [ J]. China High-tech Zone,
2017(24): 134-135.

(4] MOH, (B KOk VRER R LS I s 47 0 R T
[J]. BRIk &FFmERA, 2017, 7(17): 61-62 +67.
LIU M, REN J. The Research on steam turbine by-pass system
of thermal power unit and its operation mode [J]. Modern In-
dustrial Economy and Informatization, 2017, 7 (17): 61-62
+67.

(5]  J#&, s, #ah, 5. RIS HRRE R R rL
e [T]. NSETHREAR, 2019, 37(1): 46-51.
ZHOU L, DANG S J, GUO R J, et al, The Optimization of
temperature control for steam turbine by-pass system [ J]. The

Inner Mongolia Power, 2019, 37(1). 46-51.

HEGR:
SEERR )R AR VA B o T B T ZHP-PI-
190007 )

BB AR I BRI s VR B R AT
g

DR I H 20 AR REURAE W B & e T R 1 2
RGEMATEFGE LIREIAL, B ARIUET I R 55 R
T B VEE S TR, Beit IR s TUA U R A, W L 55
PR RGRITR TR IIREZOR , SRR R LT 55 Bl R R
E . HRTRE B TR H 8

FEOHS IUH Q)55 AR R LA XDC800B + ATOS R4S
H7, S B R T PROC R B ) R TR S D T
b, RGBT RFIRT T B R R ML e, REnERE
Ptk HOGHERAR R EZAIH G 75T (1) " XDC800B + ATOS
RAELEH)” , B ¥ DCS/DEH £ 48 XDC800 5 JfiA ATOS
AR REATICAC,, SEHUX S5 B TPt o oy T e 2 R 7 I P i G
I FHAEB, 5 0 P A S JE R RSB P AT AR S T RS, X
XDC800 FLEHY xSV I THEH R HEAT A RE AR B0, AT P17 i
WIS I, SRS IIRE; (2) TP RTTRER IEE, FIH xSV
W O A 00 A B, BT T ICA U AR, R
P R st R A TRE

TEE RS
FBOAEGIES)
1982-, B, JUHRMMA, TRIE, 74K
(i_m; Tl KRG, BTN R
- T A B ALK& T (e-mail) 1gxn2000
r,,\\\ 7//_ @qq. com,
LIQ
ke

1976-, B, I'R=iFEAN, @B LRI, WiLR¥ 3%
Ap 2, FENH DCS kfe | e B H o7 i 5 LA (e-
mail) 13923361796 @163. com,,

X

1992-, B, JUARERKN, JUARE BRI M IR R 2R &
R AR DY, HROR PR A L TR LA
BT 4 AR TAE (e-mail ) lyreal01 @ gmail. com,,

(TR AXLE)





