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Analysis and solution for the influence of DC bias of a merging unit on bus protection
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Abstract: In recent years, accidents in protection action caused by the output DC bias signal of a merging unit have been
occurring frequently in smart substations. To solve this problem, we need to improve the stability and security of the
sampling value output of the merging unit. The reason for DC bias of a merging unit when the sampling circuit is broken
is analyzed by introducing the working principle of a merging unit and the design principle of an ADC chip. Based on the
sampling value differential principle of a bus protection device, the influence of DC bias output of the merging unit on bus
protection is analyzed from the action behavior. By reforming the peripheral circuit of the ADC chip, a solution to reduce
the DC bias of the merging unit is proposed. The test system is built to verify the output value of the sampling value and

bus protection action. It proves the effectiveness of the DC bias solution for the merging unit.
This work is supported by the National Natural Science Foundation of China (No. U1804252).
Key words: merging unit; A/D sampling; ADC chip; sampling circuit disconnection; DC bias; bus protection

0 35

A B G B AR L vk R 2 A DB v %,
AR R R A LR S H 1 LR P R S AR
G ALEE, SRJE LA IEC61850-9-2 SV R HITE A%
EGERER R NEREE .. &R0 LIEESRE
SR IS BT ORI B AR SR, A IR ERn sk
AL e, Ll R ahiE, SEUT .

ESWH: BERAARMAFLSA A T8 (U1804252)

BRI 2 ML R G AR W e R 2
—, XA B AT IR RIS, Sk, fE
FELRREAS LY, AR Bl B A S SR A, 5 0
TERFHEHMBUR RIS, IEW PSR L, *
AR B SE R B B XAMEIL T, BRER LRI B01E,
T EEEHE R, SR A FEEAA
RAEAR ARG T A R

NIREBAIBAT IR, iR, 3RTHHM
BT e, HULESNE IR E W E R
JEP . R RIPENE IR, Bt S IR RO ER



- 168 -

CEEE R R

T B 771

1 BREEFENRE

1.1 GHETITERE
AHRIURERMEF RS TR, &

FPGA AbFR 5 & i%4 CPU, CPU #3k¥E 3k T AL FRET

£, FFHEIE 1EC61850 riids Aokt 5 & 45 FPGA,

FPGA 4bBE 54 e, HT/EEMWE 1 s,

R
BRI

e TTSA AD v
CT/PT _"Ml_ TREA J P
DSP FPGA
fiB - >

SV PHY I

1 EHBETHNITERE
Fig. 1 Working principle of merging unit
DT R RAE BT, S v 401 5 e i il
TEREE, & IFRIC— BOR XU A 22 70 fay N 3%

o] [resis] s

SV K%
>

T

177 20, NP mdi R M [R5 H 16 17 8 iiiE
E AR RAE ADC 5 F, FHE BT FPGA X
AID KA AT AR B AR B

1.2 ADC & HIEITRIE

ADC & [a] 6 S B B 2 s o 308 7R
FIBETt R 7 XU Z A N O R, R T
AID FRERR I HERRTE . ADC 85 A F S Y5 A H
J730(F 5V HE), ZBRfE4 ADC 7 E 1) HE,
Perm 7O A EE D,

HH T AN NG 5 2 X, ADC it F N 56
St — M B R AR 1 -10~+10 VISR
S5 RE 2] ADC & HE 0~5 V I ERAR (S 5.

YEIHICAN/N CT M A Wit 18
W CT W HA— AN mkg FEBEAE 9 LRI T r
HELBE (& 2 FF ) Re), BRFEAE 10 kQLA_L ) Ri~Rq HLFH
L, AN 24 CT AN H AR, BT
Re /1N, ADC P HBHEEAE L A FTs B JE A LT
Ua fIl Up Z B E ZE 1R /N, 78 T2 L rT 2R, [A
LT SE o ) 8 A 52 e 2T

ESD
R Rs AIN_NP 1 MQ
J | \ .
Cl J— o J— PGA - ls()i:l
: | ‘ A ADC
‘ ' ' AIN nGND
R R. AIN_nG 1 MQ
ESD

2 ADC i o B 2 8Y 3% 3t
Fig. 2 Typical circuit design of ADC chip

1.3 BERRESERER

WK 2 froR, S NIER R R A TR,
Bl Ri=R2, R3=Rs. APj1L/N CT Ik [E] Wk f5 4h
AT SO ADC H I AN SE (KRR,
ADC R4 IF I — Nt B Rs, PEAEIEH 27
JUT BRI

IEHIL R, Rs 5/ CT HIRBS 1) Re 1y H BH
PuofsE, Bt RS AN . (B2,
2N CT Hs BRI (a2 A A 7 B K
F¥), ADC & W — B R4 Rsy Riv Rs7p
JEFERE Uas Up AbEEHBFEIEZA 0. HLFE Rs HI40 K
2386 i ADC S\t AXTFR, AT S 2 ADC K

PRI EWE, B E R NIFE Rs % V)AH
9%, Rs Bk ELIAL i B BOK o
SEIG S AR TR K I BT R[]
Wigkile, #En 1A M5 A KR EIFRICH
Tt B BB R 1 s (R B K E) -
®1 EHETERRERE
Table 1 DC bias data of merging unit

F5  BUEE 1WA B E /A o AE fE A E
1 1 1.483 14831,
2 5 4.535 0.907 I,

M 1 ATH, SRR, S IF o0 SV
RAFAEL H IR B e L



ks, 4%

75T B i B B DR (R W S A T 5 - 169 -

2 ERREXNELAIFRZNG

2.1 BERIPaERE

RELR O A b i B IR BRER Z2 B R 3P 010, Oy
PEE AR P I LA Sy, DR R A2
I Rz, —BeR AR EECRHE L
RrEDM, SRERREG IO A MR EPEES)
R [P BELR 22 )y fR 4 112,

A5 Ak e BCR PR B R 2 B oA R R FEE 5
%, MHCR A B - TR AR SR %=
Fhootr, A EBCRAEE R Z B e AN GE B Bl
BREW TR, ROREERASMIRE /A 2R,

2.2 BERARIPMEITAS R

PLE 3 P2 Re A8 i I RELR 312 $4kh
B, B3R F R LR A B A ey .

(1) IEFIBATH: | BN EREL, 1 BEEARR
ANBFZER IR S 2R 1 REZR R i Ty, BELk
ZENRPASE

(2) IEHIZATHY, QF5 1 | BHUlA&  Hou K ARk
FEMIEE LR, PAARKERME: | BEERREN
BRMERE, KTZEDREE, RG]
REEEET 1, 3R ORI LR 2 B 2% A
[ BEEN R BHERS6,

(3) IEF BT, QF5 [ | BRI & H B0 kAR
FEMIEE LR, PAABUNERME: | BEERRAEN
BUNAERE, BT ZESMRY EE, Nl
%ﬁ%ﬁﬁ%ﬁ%ﬂ,ﬂﬁﬁﬂﬁﬁﬁﬂwo

A g by
QF3 QF6 500 kv 11EE
QF2 QF5
QF1 QF4 500 kV 15}
v ilik2

& 3 B4k 3/2 #ELk R BIE

Fig. 3 Example diagram of 3/2 bus connection

ik, HEIFHUHIBKERMEN, 2
RAGE B EEZE . FAZS) ., @it Ry 5)
PEOT8, 38 B LRIPENEAT NIER, (HREM RS %4
BT, B, HOENEGIFRITMA TR E
it B 1] 72
3 ERMEMRAR

[ 5% H ) A LA v ( Q/GDW11487-2015 4 g AR

I e N R PN W O ST e 2 3o i X A A e
FVEY HIEROA: 25 PR R B 2R, 258
W7 £RAF 4 FRIRNAAE O {245

BT ADC & H & EMEAER, &5
i B m E AT RESE A G, AR O PR
55, CBRER/N R L ARE AN, BTk IAET
() i i A& 0.051, 119201,

A HI 556 FE o I B R, 7R/ CT
HEIH 5 M RC IS 2 18], 80— 255
HEEEEE, WP 4 B i S BSOS T R bE 25
iz it s AR BT 1) RCOHLER 2N ADC, fRiIE
ADC it N BELPT P 5120280, fhy 32 i A\ B PR
K IEHEIBAT IR FLR AR 7= A R 3 ] ZBE AN
TF. CT Wik j5 i@t 7 s B RD K32 it A\ i
20V, MmfRiEEEE N 0V, fRIE ADC fiiA
Ut AN TRl CT B2k th I B AR

Edl

ADC

{5 i
B4 EHETERREBRAR

Fig. 4 DC bias solution for merging unit
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Table 2 DC bias data comparison of merging unit before and

after increasing signal conditioning circuit
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Table 3 Setting and plate of busbar protection device
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