F205E 28
2006 F 2 A

Vol.26 No.2
Feb.2006 @B

€ 0 8 % w2 &

Electric Power Automation Equipment

H T HvVDC % il I ¥ & 8¢ 1] 2
3k 1 RTDS #t B

LERHEMT KR HLARRILIE W4 EHe
(LB HKRF BARARYP 5 AL BBERFTHRELLRE LT 102206;
2. fe e W A RN S A B BT 10005353, XA K F wATRFR HM KX 430072;
4 FMEAAZR TRARAALAT T 100088)

BWE, 2Bt KPP HARNIE(AEZIE)AHA 4T AT EFKFEEE RTDS(Real Time
Digital Simulator) #9 & & A7 & (HVDC )42 %) & 7 & & W Rl K 7 % R M, 404 RTDS ¥
Bz TR EREE CRAFRABLEFELT FAOR R BOBAR | ARMRRAEATARBE
RTDS T L & 4= #] tk 37 5 & 12 AT &Z3H T — AR 2%, MERACA TR E DREHRP KR
ZoyF R ERMKF XL AFER S REEEFRNGERATRBENTELZAEAE

B OPTAE R ik AT T 8] A )5 HVDC 42 H) 4% 47 % & o ) X,
EER. HEAAKY, 2K, THEAFHASZ, AKX

HESES . TM72;TM 743

0 5%

U 20 4FOk FRE E R E A S SR T
PR OR U2 R R SR R R
(HVDC) fe KR 3 2 — | TE I & 2 P 1 2 Wi 7
PEAT A% B 22 G DA | LA 300 4 T G 6 42 ) 8 7 2 50
Fic 5 1) I A PR AN B | [R) IS T % BAE 15 A AT
FERIERBG , PR X 4 i AR 3 1 28 i A A B
TR R R HAE R X ) R G A
5 0 U] 2 4 AN T R AS AT i 2 Y AR A 1
Bl 25 B L AR B &R By R B 2
FHFHL 1 R G0 B A5 AR

ARSCLIVEIL — AR 5T R TR (R E
TR )W R ] 7E 5L BT 5 B AR RTDS (Real Time
Digital Simulator ) 56 | 528 T 38 H I &R Gt A AR
JIT AR AR 22 A6 56 TE A I 2 0 B 4 R b
A S 6 2=

1 HVDC #EHl - RGN RS
F 1 o hses =il R e s 2/ Hod ik 4%

B
&

e

| ARG |
RTDS ## 4 = Esliok B o]

i BB | g oy
—RAI i e W B Ll B
1 HVDC 2 5I4R 718 % B9 B SR it R 5

Fig.1 Closed loop test system of HVDC
control and protection devices

W #E B #3.2005 - 05- 08 ; #2 81 B #7 . 2005 - 08 - 22

MEtFRIRAG . A

M EHS ;1006 - 6047(2006)02 - 0025 -03

T 7= A R B — B0 H R R I o A S i e/
B 5 11 4% 305 T B s R 285 B T IR i 4 S B e < B
B RTDS H P EH—IR &5,

2 RTDS #H#

RTDS I A #4252 RTDS A 4 9% Y5 1 iC ' )
295 BUA 19 RTDS MIFLEA 3 4~ RACK, B~ RACK
A 8 H3PC K,

2.1 EEEN

AP PRI AR B — R R G B I Y LS b
SRS R 28 GE 0 A 0 4R 1T AR S AR AR Ml R B — YR &R 48
SR N N R T ER A Y AR S | N = 2
T AN 52 M P 200 3 VA 0 5 R R A A R R A T
T, X AL,

a. W3S R G AT T S5 HALH

b. XTI RS =G 57 T HL,

c. Hifth— 2 TR UT L,

22 i —RAZH

a. P . 12 Pkt | s,

b. EF- I EPIA 1 H(EHRET TR,

c. ZCUUE I A5 M 25 4% . 220 kV I 3 41 HP12/
24 JEE AR 2 41 HP3 BRI A% 2 I BRE A dn dl |
754 36 Mvar, 3% 7 41,330 kV ] 3 44 HP12 / 24
DS AT 1 4 HP3 BB AT 3 I IR A g, R A
18 36 Mvar, 3£ 7 41,

d. ST PUAY 220 kV 01 1 21,30 Mvar; 330 kV
il 1 24,45 Mvar,,

e. ELIZHS . LA T/,

— ARG 2 FiR,

23 BE#EIH
S P T AR R IR N R G R iE B



()

% ) & % it S

F2%

— A
" SN X
i T
y H—" N t
e S~
B = S %
P T P

[0k W 3306y W]~ T

B2 REIR—REGRERE
Fig.2 Primary system of Lingbao project
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Fig.3 Actual and equivalent models

of 220kV HP12/24 filter
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Fig.4 Tuning characteristic contrast between
actual and equivalent models
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Fig.5 HVDC system model considering transmission lines
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Fig.6 RTDS internal control system
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Tab.1 System parameters under stable condition

BT L/kA U/kV Un/kV Ug/kV - a/(°)

BT 3 120.00  68.60 68.30 15.0
PN 4 1l 3 121.88 70.17 68.64 15.1
AN 3 12200  69.50 68.20 15.0
B17 w/(°) v/ (°) w7/ () a a
BeIHA - 17.0 - 0 0.3
NSl 22.03 17.0 22.95 0 0
AhTER 22.80 17.1 22.60 1 0
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Fig.8 220 kV phase current of Y/D and Y/Y

converter transformer at valve side
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Fig.9 Valve voltage at 220 kV side
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Modelling of HVDC in RTDS for closed loop system test
MA Yu-long',XIAO Xiang-ning', CHEN Qi?,
QIAN Luo-jiang?,TAO Yu*,ZENG Nan-chao*
(1.North China Electric Power University,Beijing 102206, China;
2.North China Grid Company Ltd.,Beijing 100053, China;
3. Wuhan University, Wuhan 430072, China;4. Beijing HVDC
System Engineering Co.,Ltd.,Beijing 100088, China)
Abstract: With Lingbao Project as an example,a test system for HVDC control and protection
devices based on RTDS(Real Time Digital Simulator) is introduced. Special filter model,which is
absent in RTDS model library,is designed according to equal-tune-sharpness. To make RTDS

operating independent of control and protection devices,an internal control system is designed.

Tests in lab show that the designed system is correct. The introduced method and experiences

can be used to other closed loop system test of HVDC control and protection devices.
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