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Research of a new method of eliminating the effect of STATCOM on distance protection

LIU Qing, WANG Zeng-ping, ZHANG Yuan
(School of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: This paper theoretically analyses the impact of the STATCOM on the measured impedance of distance protection. The
installation of the STATCOM will produce an additional impedance in the measured impedance. This phenomenon will make the
impedance relay under-reaching or over-reaching. A two-generator protect system model with STATCOM is established and the
maloperation of distance protection in different fault types and different compensated degree is simulated. Results prove that the
higher the compensated degree of STATCOM is, the more serious the effect is. According to that the voltage amplitude of protection
at fault is related to the location of fault point, it proposes a criterion of fault point identification and scheme of eliminating the fault
action of distance protection. We can judge that whether the fault circuit contains STATCOM, if it contains STATCOM, the actual
fault impedance is the original measured impedance minus an additional impedance, and then compare it with definite value; on the
contrary, the measured impedance is directly compared with the definite value. Simulations have been made to verify the correctness
and the feasibility of this new method. Results prove that the proposed method can effectively eliminate the fault action of distance
protection and improve the reliability of the protection.
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Fig.1 Two-generator system including STATCOM

Hrp, 41K 300 km. ZBRSEN:

Z,=0.035744 + j0.507762 Q/km ,

C, =0.002429 pF/km ;

Z,=0.363152+j1.326473 Q/km ,

C, =0.001725 uF/km .
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Fig.3 Equivalent network of fault after STATCOM
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Fig.4 Equivalent network of STATCOM ahead of the line
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Fig.5 Under-reaching actions of different fault types
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Fig.6 Over-reaching actions of different fault types

H i FLaE R 5 FE 6 v, Tl R
H STATCOM BN, A 2 R4 7 R4 BB A ity
Ji B STATCOM [ 4% i L ThI L T K38
FEHES IS, X AR H STATCOM [n &4¢
W TE Dy i H T R R R BN A
3 HRREBERIPIRFIAE

R S s N T T = 1 e S G
STATCOM I, STATCOM /=4 i B in BHL 370 £ 4
i BH TR A2 AR Ak AT 3 BURE 2 O K A AE B Bl
e DRI, ASSCHEH B R A A ST ik B
TH % STATCOM Pt i BHA™ A [ 5 i
3.1 RIPAE

T 58 A W R ] g PO S AL 7 STATCOM, - #7
4 B ] % b AN £ 4% STATCOM , B i B % A 7
STATCOMZ i, MEFMHLN Z, =27, : Fith
[ 4L FESTATCOM, B % 4= 7 STATCOM
Z G, W BH PO gk & M B bt Z, s
Zty = Ly = ZLegror» RG-S E (HHEAT LEE - IXHE
SEARATY % JEA T 2 e SR B e B a] o B S AR BT
ST E I TR R .

7 S Hp i (] i 2 A5 405 STATCOM ) 4] W ]
DUAR R Fo B v H Sk SE L. T STATCOM ) %

BERONCAN, MR AR, R e BRI
R S R A A G, MR AR R e Ak
O, HRAOR . DR, R DL b e
STATCOM ‘%2 5 H s 55 OR-A7 I 8 H, s SEE B i i o7
ERAIWT . FIEAE N

Uq)relay < U¢)STATCOM ( 10)
Hodrs U, B G5 A 0 e
U srarcom 9 STATCOMHE ¥ £k A= 4 Tl g i 5 74

2
B B H e o >4 0 2 FEL R R B/ T STATCOM 1)
GV S A P A TR L N, A T A A [ B AN
STATCOM , Jx 2z, A Wr & s ks [5] % 0 &
STATCOM.

SEprigATH, T STATCOM ) AR AR A & H:
A BE N R R R S, o al BN
STATCOM Jii H. STATCOM & i TGy, £ AEAS
i) A g A7 "5 P (R 2 2 AL (1) W B A R PR R (1A T
PiE, R 2 Fron. ASFFMEEE R i 47 B
WK 3.
<_WERE >

PR SR A EAR 5 B P A 73 B

INALTERIS Ugsrarcom WA Uoprelay Zm
= =]
: :
A A
SEBREHBT SEBREH BT
Zrelay:Zm “Z error Zetay=Znm
FEE R

TP Zietay

e fflbE, HI
ST I B

BEA B I (0] 2%

7 EBRPHSHATRRZEE

Fig.7 Flow chart of improved scheme of distance protection
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Tab.2 Voltage of different fault location

b s

RLE/ | AdABEMyY | BCWIMELER/ | SHIKIEG/ | BC Bty
% kV kV kV KV
25 73.65 60.72 55.15 84.09
45 92.28 79.19 74.27 94.05
50 95.45 84.41 78.09 98.23
55 98.79 91.47 82.58 104.41
75 108.82 105.54 96.58 115.10
100 113.73 108.08 105.74 116.31
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Tab.3 Voltage of different compensated degree
[ ZhA

25% 45% 50% 55% 75% 100%

Qs

5% 71.72 | 89.91 | 93.00 | 96.52 | 103.17 | 106.71

30% 72.68 | 91.12 | 94.27 | 97.14 | 105.82 | 110.07

50% 73.01 | 91.48 | 94.64 | 97.65 | 106.75 | 111.19

100% | 73.65 | 92.28 | 9545 | 98.79 | 108.82 | 113.73
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Fig.8 Relay action to avoid under-reaching at 80% fault

location
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