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VSC-HVDC R GE Y B LR S sh A it F 2 B
N R 2RI S 1) 58/ R D) 3R S A BT 5 R ) BRIV
Ui 46 YL il 1) A 2 I A8 LA e 2R G AT T ARG I P
24 U HL A e AR A A B B BB ORI B LR
whiz T, ESREN B RS HA R
T 2 R BRI B R R A5 s I RS TE
HERp A D AP, R 2R 25 1 Ok B I H R 4R A
IG5 22 APC $8 Ui 3l 55 B D D 3 i) 7, B4k B
UL T A% o fiE

2 MRS RE &

2.1 INEEFMHML

M APC #30h TAE TR R AR, 3 S o528
sl ifE A PR AR 02 T SO B R G IR I A T D) R
WD B R B TR APC i b T D
HLR ]2 APC it o 75 22080 /D i 1) %
W, AT U E R B AR Al R A A R b A AR
Wi APC 561 25 A DD R S 2507 DR Rk
s 1A [ 19 3 T T 230 5 | 5O SCHRE 8 9 A T T e 4
il % DR A 2 Bros A2 A APC
Tk TAE TR R ZS I A M il £ e 0 il e oh
TAE T 380 AR RS s 0 R il 2

User

i
delimax

U K
delmax (Pt s Usctien)

Uh']mﬂn

(Pt s Usetwin)
Ky
Ulthin
P 0 Pug P

B2 A HREF R ERS &
Fig.2 Power characteristic curve of
active power controller

B 2 P A APC 303 b (A DD R S 211
[ Uetin s Ut |8 BV LR e K TAEVE B, [ U
ORI /5 7 o R | O 1| D3 L B
AR T UPRERE & R R M T A s R EA
bR A (NSRS E o L IR I (RS IT S
Pl g a7 BA | L g o o 7 Fsf ] A 98 36 2 EL I HE R 4

il E SR
22 ERBERKXI/EEEAKE
AL [ U, Ul ) AT IR TG 281
TR 25 248 A5 U 85 1) 22 4 L ORI A2 5 B FL R e R
TAEIE [ Ut s Uerne | 75 ZEAR I LI 52 52 2 B0HN
FEAMERIAT IR, BT 2% 8 — 0 0 B (H LA B
E TR 25 52 4 1 4 19 1E F I8 AT
HR A F R R HL e qE X LR B A

Rloi+ Ly ddl‘;"l =Upi— Ui (1)

TEIE TR RSN, 2200 B2k % A4 38 I o f T
(=S i = LU NE R ST SR

Rdldcl:Udcl_Udcz (2)
i =R, APC He i Y BRI Py, WRAR N .
Pdcl = Udcl ]dcl = U(lc]% (3 )

d

RGBS A I T IR 2L T DCVC B R iEA
R H B RS HEAL W U, v R,
ZW APC 46 3 sl (1 45 FE 15100,

P(k.:P]:;—Usi.d (4)

Horb U, o APC #8352 Y AR R IR AE 54, MR
PUAs FL I A D) 43 a | U B R T APC 82 3
s A DR BR AR T, W (5),
L11€ [ildmjn s i]dnm] (5)
G 3 (3)—(5) BV AT ff th APC 46 3 38 19 EL IR
B TAEYE R, b TR kiR 22 S 8O W s 7k
A TBIEMARNE GIAMEE o, F B EE T
B B TS5 R K 2 00, AR UEA Ty 2 4 il R
T

3 ETHMESHAENRES

3.1 ShIREHIES T

S SEELANPE 2 B B T B - R R AR S
25 W TR N Y A AT T T R g i R BT O i LA
3, Hd AP A DT ZAE TEE i it M Liduin
A3 5Ih APC e uh BB PLER R o A RS
A A KA 5/ ME

AP, VT B B3 i 6 AR B Uy, P M R
Usgetmins Useta U i U o BEAT 31582 AT 753 31 A7 2 2
FRAGIEAH AP, JFH MBI A %5 B0 b, LS

Yset [AP, o]« Usina

[T D
b < Ul

lim
<= U gcluin

B3 SNRE R G E

Fig.3 Outer-loop active power controller
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Advanced active power control strategy based on additional signal
for VSC-HVDC transmission system
REN Jingguo',Ll Kejun',NIU Lin*,ZHAO Jianguo'?,YU Dayang' ,REN Jinggang’, LIANG Yongliang'
(1. School of Electrical Engineering,Shandong University,Ji’nan 250061, China;2. State Grid of China Technology
College,Ji’nan 250002, China;3. Dongying Power Supply Company,Dongying 257091, China)
An advanced active power control strategy based on additional

Abstract .

guarantees the DC voltage control and achieves active power balance during the big disturbance in VSC-

signal is proposed,which

HVDC transmission system. The variation characteristics of DC voltage and active power under fault
situations are briefly analyzed,the power characteristic curve of advanced controller is given and the
computational formula for the maximal working range of DC voltage at the constant active power control end
is derived. The design of outer-loop active power controller is introduced,the computational formula of active
power correction is derived and the operating principle of the controller is analyzed for normal and faulty
operating conditions of VSC-HVDC system. Simulative study with PSCAD/EMTDC verifies that,the proposed
DC voltage within the
disturbances of grid voltage sag or leading inversion station breakdown.

control strategy maintains the range of safe operation during the transient

Key words: voltage source converter; HVDC power transmission; flexible HVDC; power control; voltage
control





