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Application of Intelligent Relay Protection Device Based on GOOSE
Communications in Qingdao Metro Line 11
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Abstract: Owing to economical efficiency in construction investment and operation energy consumption, in recent years, ring
connections with large service areas have widely been used in medium voltage power supply network of metros. Combining
practices of Qingdao Metro Line 11, the author indicates that the ring connection with large service area requires selectivity
and action speed of relay protection, and traditional relay protection methods could not satisfy these conditions because of the
problems of long action time, poor matching with urban power networks, and higher thermal stability requirements of power
equipment. Therefore, this study introduces the intelligent relay protection plan based on GOOSE communications. By
building the GOOSE network, the intelligent relay protection devices in a station and adjacent stations communicate with each
other, confirming the fault position according to the logical judgement of over-current protection. This is done on the basis of
transfer data; thus, the relay protection device that is closest to the fault position acts rapidly to cut off the short circuit fault.
The intelligent relay protection plan based on GOOSE communications has radically solved the problem of selectivity and
action speed and shows agreement with the ring connection with large service area.

Keywords: metro; medium voltage power supply network; service area; GOOSE communications; intelligent relay protection
device; relay protection

Yets HER: 2018-10-17  f&[EIHHEA: 2018-11-05
E—EE: FHE, B, sRIEM, TENEHTRETBHERSENRITIHE, wangkj@bjucd.com

URBAN RAPID RAIL TRANSIT 109



ETHIRBIZE - F£32% F 28 2019F 4 B

IR, A BORI PR A& &, i R a5 1 i
AP RIRTE, WA T St R R A 7E Bk it
MR, TRtk REHLL. AR & EE R
TEE HLAEITRE, P A H 9 245 SR FH R0 X PR R 2k 11
I FH ZE BRI 2, T IO6) v S A1 F T 2 O i
TR R R

FEGE I s AL FL X 4 AR L T S I AT
TR+ G SR, P R iR )
HEEL IR I ZE I SR S B R R AR LA o B K
SR 2 N, X MME G RELE TR
M LGS ORI BIE I (e FErE sk . TR, BH A S
TR HLER 11 54 TRESLER, $e LT GOOSE A5 11
BRI R E IR %, DAY Db He 1t v g 2%
PRAP R PR 10 8
1 Pt gk R gk PR R
1.1 FEHBEMEAR
1.1.1 SPBEIBEHEBAR

AT FRUT LM T A AT AT, 206 1w B 3 Y
220 kV Aty Bl el ER AL 35 kv R, £k R B
220 kV FE st mT 44t 110 kv HLJs, 8 8% L B 220 kV
Ze 1l A 110 kv 5835 kV B 6F T A TR 5
B mJ R FH 4 Hh it 7 Xt R A VR Al e 2K

SE O VRIS PR A A I T 255 5 TR 2 M TR U
LG DL, e AL AP AR At ey SR DAY it
HFERRG AT, AZE 110/35 kV HZE
AR 1RO 11 S23h=E), 35 kv HLYETT AT 2 )i

TG

l; i

(53 ) Ay 2 3% T B PRI DR 27 T A T R 2 8 6 B 11 %
s P IT) o H AL ) 0% s 8 0 15 3 e P R R —
B, R 35 kV HEZL, (RN AT LS 7 i G P50 M 2%
AR S0, Bfar B ORIRRE

1.1.2 PIEHEBEMEZELZAR

HERAE AT B A SAGE TR, —Hftdrh
Wr, K5 DRI A SRR P IR AL T ok — 2 I BUA
), Rt CHARBETHED (GB 50157—2013) 85,
MR Ak L 2R G I % 2 T BT AT X L, ELREAS
TR LR ) 25 B B AR LT — . i R,

AR R R G TSR, CREE AL 4,
L TR P R v P A1 P o 4 32 TR F RO 9 e o 1
WU P $5 2 0 AR F A 43 X RIS R, AT A3 A
K3 DRI R R RN Gy ORI I e 2 o 555 26 re gt
WA RIS E RRAE N T Db, e R e 2k
ML R AT T, YRR Ry it oy DX K
B PRy Xy R BAT R g s P, I F
S PR AR K PR Mk 11 52 TR, K0 X ORI 2 2 1)
ST W . R, T Rk 11 S b At
LR R X XA M, PEILIE 1, flEe sy X R 5
TEWE 1.

N T ARIE — 8 AR BT/ T AL IR H B AT R B0
N ARSI AT/ AR HL T BB IE ok s R Y X S
W, 8 AR U/ P T AR L S AR PR B LK Sl T €5
P 345 PR BIT A B R 4% W B — T 35 KV RSBk JT
KA,

(Et(‘l‘jtrﬂl?ﬂ

51 A R FE AL
o SIREE T2

< ’ BrH A X — | 1+I-q__[‘ﬁﬁ# | e MK = U Bt AT .
n > > > >
RS LEZ A { -
iy ABUE
¢ AR Il

I s

Bee 43X A .

i

B S e

Vi b

|
Ml
IT AL H M_gigg‘a H

b A e

>t

ke 43 X\ |

A

BT AP st H g e 2

Fig. 1 Single line of medium voltage power supply network
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Tab.1 Division of service areas of power supply network
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Tab.2 Configuration of relay protection of medium voltage power supply network
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Fig. 5 Analysis on action of digital current relay protection in case K1 to K3 fault
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Fig. 6 Analysis on action of digital current relay protection in case K4 and K5 fault
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