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Application of UHV magnetic-valve controllable reactor based on
auto-disturbance rejection floating point DSP

WANG Xiao-lei', WU Bi-rui®, WU Bing-xin'
(1.Zhongyuan University of Technology , Zhengzhou 450007, China; 2.Ningde Teachers College, Ningde 352100, China)

Abstract: The UHV magnetic-valve controllable parallel reactor(MMVCR) adopts auto-disturbance rejection disperse arithmetic,which
can produce favorable regulation characteristics and improve UHV AC transmission power, system stability and the quality of power
supply. This paper adopts auto-disturbance rejection controller of floating point DSP TMS320F28335 as its hardware-in-the-loop
simulation device and MATLAB2008A to model and simulation and real-time control for UHV transmission system .Test results
show that the control algorithm is adaptive to the magnetic valve-controlled parallel reactor complex nonlinear control
features,moreover, it is in response to high-speed reactive power requirements in the UHV lines.Theoretical analysis predicts the
regulation of UHV magnetic-valve controllable parallel reactor controller under different load characteristics and full compensation
conditions, meanwhile ,it provides theory foundation for this device project.
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Fig.1 Structure of magnetic valve controllable

reactor of UHV
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Fig.2 Equivalent circuit of magnetic-valve controllable reactor
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B B R LR BE PR IR MVCREHFERR BUE R i, O ) 431 532 MVCRHiEH
KV KV /Mvar /Hz BAGE/H BAE/Q
| 000/ \/5 1o/ \/5 96073 50 33 5.2
1 000/ \/g 1o/ \/5 720/3 (2%) 50 4.4 6.9
L 000/ \/5 110/ \/3 600/3 50 53 8.3

RIER 2 MERSHEMARX (1) ~ (B) #L  HER,
THEEHEMASLN MVCR 38K HEshSH

x10°
14 15
]3 : 1 .......
1.2
1.0 mwmm, —
09 : o5l A
0.8 : 4
05 06 0.8 s 1 12 0.45 0.5 0.55 0.6 0.65 0.7
! s
(@) BT AHRTHB AR ERERRE Oy BT AR B HBONBEEERER
x10°
14 L5
13| 1
PID VA 8% 054t
3
2 SN AR INANAAR|
0.5} i
-1l
15
0.5 06 0.8 1 1.2 0.45 0.5 0.55 0.6 0.65 0.7
t/s s
(c) T PIDIRY 28 M40 b KO R 1R B : (d) ETPIDRH B EE SRR

B 5 TMS320F28335 $LMtHAET AL RE
Fig.5 Simulatiom result diagram of TMS320F28335 phase voltage

¥ F Matlab2008A F1 TMS320F28335 &4, #) BXE, ZEE MRS S KA TMS320F28335
BT EERRGBRELHN MVCR AL 245 R SLH ADRC WL 4, @i iR



-50- HEREY HRMN

REBHUTER:

1) XA ADRC #5381 MVCR HIsR#E& . JE£R
PR A S A RS R R RARMN .
I ERRRYE, ZEHRsEHEtg, R
SRR G, TR o] LR R I 3w RE,
R T AL S5 i PID 258 5K 0% .

M 5(a) e LA4r#T R F ADRC J&, 7EL#RE
BAFEN T, ADRC WBIAHBERGE, £E
BIEHIRE 0, <10% , HiATIRAl 7, <045 s TR
H PID BT 88 0, H B S M A AH B E RIE K
BEN o, mT 30%, HFPTHELL>05s.

2) MVCR RIS 7] f 8 Y ) T 9 o R ot
DERFPRAE T, WSS s SRS LT 4
K 5()F1 SR, HUEHr<0.5 s i, FFEER
RHE B RLRAF ER A 3 000 MW. MVCR XH
B PP 28 A0 PID #5428 5977 LLSCIR R SR T
P, MTMIREFIESG . SZum ANyt S s M i R 1E
SE o (AL, X2 MVCR #shaStERER
BENHBHRAMES.

3) ADRC 745 ) R 5 f 2 48 IR A &5
JERF, T CASEBLE R R ERGE . o P EREEH . BT,
TEWT B B SR TT, F B 30 B 4 77 oy AR s 4 1
, ADRC AJASEHLE R A R, A Rt insl
THERIHEE. ERAEAWLUGE, oLyl
EBERRE. NE 5@ afLlatd, ERGR
AT, WSk ADRC #4%] MVCR, HAHHE
B U {8 H R MBTE 4 (H 816.5 kV, B B A3 1000
kv, BIHTHgAdmERAES 1.0 pu LFHE
1.22 pu. TI3RA PID V@723, AR R A/ B
ENFEE 816.5kV, &E EFHEI1334kV, Bl
HITAEATHENAES 1.0pu EFHE] 1.67 pu.

ADRC FIHHEL MM MIRA Lk T4 4
PID FiEH WG, REH R i3 SR AN
W, ZWBFIRHE A, HEABAAR T
GRS ALEERRSEN . NHESRRER
MEBREMBEAX T THEBEIRAEF 2 BEME

\\\\\

4 i

B % T R TR L ) R G T D 3P 4 1) IR
ANBIHER . MVCR 7E LR DAMES T H A H B KN
FHRTH . SCRAE ST MVCR 85 55 B A FHER 9 6k
t, #3717 ADRC 7Ef% ek TLIhAMEIE B R4 N
F. KH Matlab2008A. TMS320F28335 S ADRC
MR E YT R RS, el s e S,
ADRC & FH ) PID. R4 0T DUR iF by 1 55

B, UH RS SRR AR, L
WL T, RERSGEEHEMEERE, RA
F28335 &% &4 DSP (¥ ADRC AJ L& MVCR &
AR M mEEEE I HRE A, WERRELE T
M EIh DR PE MG ER . B R T AR
fEREMEEEAENSMERLG T, Bk
MVCR F#HI R, JEH 3 H F28335 RiidliF s DSP
HISHEE. ST 4 RRY], ERFERFA
fgrhs, 4R ADRC #H] MVCR, AR R
(B FL R BT E 1818 816.5kV, B EFHE] 1 000kV,
RTIL0 A T AT A AR AfE T 1.0 pu U L
FHE] 1.22 pu, HILERINTRERSSERBRS
T B R v Fabs, B LA Bl R AE AR R s A
Hd 1.3 4, ELBMAET 14 64 HiRRER b
HiZFEE TRERIHRME T E IR Em,
&2 30k
(1] A5, ¥ & b 25 IEEIRTRESEFE
T #1805 ) e AL AR 424R,2007,27(7):1-6.
ZHOU Qin-yong, GUO Qiang, BU Guang-quan, et al.
Application of Controllable Reactors in China's Power
Grid at Extra and Ultra Voltage Level{J]. Proceedings of
the CSEE ,2007,27(7):1-6.
[2] ATENR.1000kV 3 ke i 5 e BOR BB 5045 M A D).
B K ,2005,29(19):1-6.
SHU Yin-biao. Research and Application for 1000kV AC
UHV  Transmission[J].Power System Technology,
2005,29(19):1-6.
(3] SFEHE. REFSEHBENRRSEHILTESR
#7,2005,38(11):1-8.
SHU Yin-biao.Development and Execution of UHV
Power Transmission in China[J].Electric Power,
2005,38(11):1-8.
(4] BAERFAHE IR B AT R B R S AR AR
BRI 8 77 A 3h 6 1 %,2007,27(1):68-70.
ZHAO Zhi-giang,LI Zhong-xiang,ZHANG Xi-le. Test of
Magnetic Valve Controllable Parallel Reactor Model[J].
Electric Power Automation Equipment,2007,27(1):68-70.
(5] XUV o i v B (M. bt o (B2 B Hi AR 41,2005,
(6] #He% Bt FEEHLRgTHE. R
TDIAME[T]. R R BA, 2005, 31(11):21-25.
GU Ding-xie, ZHOU Pei-hong.Over-voltage, Secondary
Arc and Reactive Power Compensation in UHV AC
Transmission System[J]. High Voltage Engineering,
2005, 31(11):21-25.
(7] BRI FEIZEAE 2800, %. £1000 kV FEEERLR
EEMyBOTITEARIFPEEI LR
##,2007,27(28):1-5.

(FT#% 54 W continued on page 54 )



-54 - LOR EX LR L

KV RUTHEZZHREEY, B8HESKH
IEC61850 H¥rHERY GOOSE 15 8. . A H: & RINTE
MEEAE 110 kv ZHEESEE TREPNA.

S

(1] s, T, %KF. JLE 10LV JLHEEah RE
RIPFEEMT RN, B RLH 51,2004,
28(17):97-99.

(2] ZEEE, EM EEEEL 10 kV BREF Aot
FT[9].4K #2.9%,2003,31(8):30-32.

LI Shao-tao, CHANG Sheng. Analysis and Study on 10
kV  Busbar Protection of HV  Substation[J].
Relay,2003,31(8):30-32.

[3] IEC61850-7-2:2003.IDT A HMEBEMENAEL 5 7

—2 45y WHEEMMERENERBELEN MEHE
EREHED (ACSD [S].
IEC 61850-7-2:2003. IDT Communication Networks and
Systems in Substations Part7-2:Basic Communication
Structure for Substation and Feeder Equipment Abstract
Communication Service Interfaces[S].

[4] IEC61850-9-1:2003IDT Z BB MEMRLE &
9-1 &4y FrEBEIREHA (SCSM) B HERE
B Rk SR AT 5 BERR I KRR (ELS).

IEC 61850-9-1:2003. IDT Communication Networks and
Systems in Substations Part9-1:Specific Communication

Service Mapping(SCSM) Sampled Values over Serial
Unidirectional Multidrop Point to Point Link[S].

(5] IEC61850-9-2:2003.IDT ZH N BEEMENRLE &

92 4 HEEBFRSBE (SCSM) #EiT
ISO/IEC8802-3 HIRAFE[S).
IEC 61850-9-1:2003. IDT Communication Networks and
Systems in Substations Part9-2:Specific Communication
Service Mapping(SCSM) Sampled Values over ISO/IEC
8802-3 Link[S].

(6] RATREHBERSET IEC61850 TRES EHIE
SRP RN B MEER,2006,30 (S) :229-332.
SONG Xiao-zhou, YU Rui, CAO Feng-mei, et al. A
Scheme of Bus Protection in Substation Communication
Network and System IEC61850f{J]. Power System
Technology,2006,30 (S) :229-332.

YrsE A HA: 2008-09-04
EEBEN:
I O$(1957-), &, HATAEN, KPAEuRP

HARMA 5% 2 T4, E-mail:hndlwr@tom.com

EHOE (1962-), B, SRR, KBARBL AR K
g u R HRARE R A,

FHF (1963-), B, SAIANTF, KIUKELH A%
OB AEFE K,

(E#% 50 @ continued from page 50 )

ZHANG Wen-liang, ZHOU Xiao-xin, GUO lJian-bo, et al.

Feasibility of £1000 kV Ultra HVDC in the Power Grid
of China[J]. Proceedings of the CSEE,2007,27(8):1-5(in
Chinese).

(8] FRE4EWE.H K EHK X THEETRIFHKATRED.
LR R 2005,31(11):26-27.

CHEN Wei-xian,CHEN He, LU Tie-cheng. Ultra-high
Voltage Controllable Shunt Reactor[J]. High Voltage
Engineering,2005,31(11):26-27.

(9] SU Jian-bo, QIU Wen-bin, MA Hong-yuet al.
Calibrationfree Robotic Eye-hand Coordination Based on
an Auto Disturbance-rejection Controller[J].IEEE Trans
Robotics, 2004,20(5):899-907.

[10] HRvE BHMBEHBRENADEH 5 %
$%,1998,13(1):19-23.

HAN Jing-qing. Auto-disturbances-rejection Controller
and Its  Applications[J].Control and  Decision,
1998,13(1):19-23.

(11] BRI B, T3 o Sipl vl ¥ @ R Bk L AR (R 3P
IR B REH BEIE, 2007,31(24):94-99.

TU Li-ming, SU Yi, YU Kun-shan. Development of
Microcomputer Protection for a Controllable High
Voltage Shunt Reactor[J]. Automation of Electric Power

Systems, 2007,31(24):94-99.

(12] ZFEX, BRIk, HIER B THETHEN RSN
BRI A E BT, 2003, 23(2):116-120.
LI Da-yi, CHEN Qiao-fu, JIA Zheng-chun. A Novel
Principle of Adjustable Reactor Based on Magnetic Flux
Controllable[J].Proceedings of the CSEE, 2003,23(2):
116-120.

(13] FENG Gui-hong, WANG Feng-xiang,ZHANG Bing-yi.
Modeling and Characteristics of a Novel Magnet
Saturation Controllable ReactorfA].in: The Fifth
International Conference{C]. 2003.313-315.

[14] & 5e 5 BRPHIR. 2T MATLAB/Simulink B RZEHHH
AR5 R M]3 RT3 # K AR AL, 2002.353-360.

S HER. 2008-09-02; &= B#A. 2008-12-10

fEEE N

ERE (1963-), F, #d, Kk, HEFEH LM
wHLHE HeT;

R4%h (1982-), %, M+, s, HMAFAALAE
24| £ %; E-mail:waterok007 @yahoo.com.cn

HAAE (1983-) , &, MELHEE, MAFEHLE
A ShiEH A,



