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Selection of Control Strategy for On-Line Deblocking of Converter Units

Used in UHVDC Power Transmission Project

MU Qing, WANG Mingxin, ZENG Nanchao, JIANG Weiping, WANG Huawei
(China Electric Power Research Institute, Haidian District, Beijing 100192, China)

ABSTRACT: During the process of on-line blocking and
de-blocking of converter units used in ultra high voltage direct
current(UHVDC) power transmission project, the control
strategy greatly impacts on transient response characteristics of
UHVDC power transmission. To remedy the phenomena that
transient characteristics that does not conform to the
requirement appear during the on-line de-blocking of converter
units, such as to high overshoot, to long transient duration and
so on, two different control strategies are proposed. Firstly, by
use of a new model identification method the nonlinear
converter unit is changed into a single-input and single-output
model; secondly, the typical controller for the rectifier is
simplified to a discrete PI regulator; finally, by means of
connecting the single-input and single-output model with the
discrete PI regulator to obtain an overall model for the
simulation and parameter optimization of the controller, and by
use a brand new method the parameters of the controller are
optimized to improve the transient characteristics of the overall
converter unit. The control principle and parameters of the
controller are slightly adjusted on the EMTDC platform, thus
an appropriate control strategy is achieved and the correctness

of the proposed procedures for the overall simulation is proved.

KEY WORDS: ultra high voltage direct current(UHVDC)
power transmission; on-line deblocking of converter units;

control strategy; parameter optimization
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Fig.1 Converter connecting online model
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Fig.2 The response curve of the converter unit with
the common regulation

I 0 2% S 5000 B 1 B R AR g AR
B, B e A R R SR Tk,
TEIARTT AT AR R RIS T,
CLEAREN 2 TR 7 2L,

Pic 5 HL AL T 2 2 B B AR VR R A 8
2 T B VR R 128 R 3 A A D B, /R i B
JCANAS AL A |, 32 ] Matlab F1 EMTDC 454)j
BTG B A FRARELAR W 35 88 S 40
22 BRBTHMSEE
221 BIRPITTHAVHITTHR

o oA A 3 Fos, BT Dy b 3R
PLiATT48: Ge MR TCIIE R R EL: Lgeer N FRIUR
ZHAH; Ipne N RGN BT R . AR
TCH A, JRZR MR R MR IR T, W AR
B TC Ge AL — M EER 2 Ao,
AT DO HEAN B 2 A, I P B0 B AR AT
ZHRAL AT BRI

PIYi#% Dy Heifi 2T
. Gc

+

Tarer — Ipne

1

B3 #HimeTRs

Fig.3 Converter unit model



10 FRAE: A o I LU B R TP G A R BN T S PR

Vol. 35 No. 4

F L 90 A H 2R 4 ) B A 4 mT LUK AN B
T R SRR G — A AN LA IR, RN A
fil A A, s it i B SR T I IR (B ) .
7, ERZMAGMIE A RGEIAEL T, KRG
PUH BN G SEBR IS OL), A F R IRE P8 &
e /N, M EE A FE AR A G LU AR G 1 s n L 2
W, DRTEAZ U R R T AR P, ASI RS nT
AR g P (AT U PR s AC S S0 e R 4 BSR4
WAL A I BRI BERT AE 5 s I LL 1, JTbA
AP YR AR . IXFEDL R, S0 E R
D7 EA Y (B 1 o) A AN il N =2 (ko f
T84, AN AR . Bk, i E R R e T
H, A KSR T R T N AN
FRJ8, W ERBRZET R E 1 FR), H5%
6% DRI i 2% P15 S 28 e ] D P i e T )
TCHBRL R 52 ) PR+ Rk B it B oo vT LSRR
LN R H R

SR G R T 2 Fiorik: D s B
WArHT, L R AT 20 A NI
REFEFEUREAR . X HUR S 2 Bloid. fEANRERS
RN G BRRE I ) 2 R, SR OG0 S
ANERRFIE, A G R N BRI, T DAHEX 4
FR— A BAE VAT AT o ok P g 2 2 1 I
BIF 9 A 2 ol R N A i N AE T TR s 37,
LIS AT I W g R RO, AT s
TR VAR o — R IS 2R R R 7 V0 I 3
Yon SEAN IR . 3 HLUR T LA a7 e b
B, RSN B BRI N, U EC R

B2 A R g N Ry T A3 B A 1 B U PR T
3 R B, WA Z0 A5 22 20 A 1 o v AR A R i 1 %
W, A REHATRIR RN h 2 Al vt

F RSP B EATR R B, PTRAIE
PR R FE LR S SUR A EMTDC BT BRI
B ARG o

HFE W B2 A hkshikmieos, —A4
SEAHEIR, SN CE AR H I a1 R A
JRERHEAR . BN R O A ks
s CDEFaSIBAT, WRANAZ KRGS T A
AR5, RN AT 50 KA b TR 46 4%
Fa IS 63 KA, T X5, WIAEH AN H i
TR b R BEZR AT U LS RERS AT B4l RE, AITANEE
Wi 55 — ANt e AR I8 4T . fE LR B A1
T, BRMARSIZAT R o ] U — AN R

SRR, FRE Y S e e S e 1 AR iRt
PSCAD /i BLERAF T UESE, FEARASISAT I im BR T
FH 58 BRI FE IR SE R I 4 R 6 B N it B
JCHE AT R, ARARANETRERAL
1) o BRI AT LA B 4 T 715 1) F B ASE TR SR ATE 7 460 3t
TG ARG ISR,

BT

P

L 0.001H E L
AR L Ak £ 0
AT E—i&ﬁﬁimu%
Y[ Ty k— fhlt &2 #0354
B E L/ JEIE e
ol
SR AR ek
a+§ TR | g
Y A k— filuk fifa 4
e
| e L
v

4 EMTDC it T iR Al
Fig. 4 EMTDC converter model

222 R ITHIR AR

£ EMTDC {7 HIAEE AT E 0 (KAE
W, G AT B T R AR R S A
SR A 16308 B 84°, HEAEI T Rt
TR TTHI I Y e, W& 5 FrR.
4571
4.0
351
3.01
251
201
1.51
1.01
0.5
0.0 1 1 1 1 1 1 1 1
0.00 0.01 O'OZt/s 0.03 0.04
5 84°fhE 3 Ipne BNZSME AL

Fig.5 Ipnc transient response curve with alpha order 84°

HIE 5 WL, ik SRR AAL N, Heiit i
JCH RIS Y 2 Br ks Banil, it
ATRMET 2 B e o0 B R HEA T30S, AT
(SEAIE TN LV # Uiy PR SR A BN DV HES{ 1B UR
LA 34 bR 5N

G.=K

FHLIL/KA

a)2

s* + sws + & )
X Ge ARG BIY LR E: K O 2 B3Ry
M3 s APERTE T eNHERE: oAk
BEJE I H AR IR G 03

I BECE AN A A, 433 1 A HLIR B R Y



5355 94 )

B B R 11

ik, XTAN phek b1 T la, e —4 K. o. &
28 INTITAEI K. o ES5, B GG —
A, N3 1% 33 R B B AR SRIA S

M T N 163 BIRI AR T, A
REFE AR A AR TAE AT RETE LA 80°~90°. 1EHK
89°, 88°, 87°. ...\ 80°X 10 MK R4, fEK
4 PRy T, A8 4URmma, Jf
AR 25 HAURE A B il 2 0BT 2 B et o I RHIE
WY, ARl e B 2D RE, Bl N 2 2R A
HAF] S TEARFEAFL. UG i Ze i) 2 B L A AUl 5 ith
25 JR AR th 2 MR 22 WK 1.

F1 MESHESH

Tab.1 The parameter calculation of curve fitting
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