Abstract

THE RESEARTH OF DIFFERENTIAL PROTECTION
ALGORITHM BASED ON INCREMENTAL CURRENT

Abstract

Current differential protection is one of the most important developed
directions of line main protection. It has many virtues which other protections
don’t have. With the development of computer and communicate technology,
and the drop of communicate equipment charge, the restrict of current
differential protection on high voltage transmission line is little. The
advantage of current differential protection is more important. With relay
protection entering the microcomputer times, more research of current
differential protection has new actual meanings. In fact, it becomes research
hotspot again. This paper aims at the research direction; profound studies the
current differential protection of two different principles and puts forward
shunt current coefficient method, and validates different criterions.

This paper first analyses the sensitivity and stability of full current
protection and incremental current protection. Then it analyses the affect of
load current and charge current between the two criterions on the line internal
fault and external fauit. Then it studies different criterions by shunt current
coefficient method.

At last, the RTDS (Real Time Digital Simulator} is used as the simulator
of this protection system. The simulated power system is build up in RTDS
PC terminal. The paper simulates the sensitivity and stability of full current
protection and incremental current protection and the affect of load current.
The result of simulation shows that the proposed criterion has the perfect

perform of internal fault and external fault conditions and the correctness of
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previous theory analysis. So it has some use value.

Key Words : Full Current Differential Protection; Incremental Current

Differential Protection; Load Current; Charge Current; Outflow current factor
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Fig.4.6 The sensitivity on internal fault (The curve from below to top is
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Fig.4.7 The system diagram on internal fault
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Fig.4.8 Outflow current of Criterion | on external fault (Curve from below to
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Fig.4.10 Outflow current of Criterion 2 on external fault (Curve from below to
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I,=(1-8)1 (4-29)
457 75 R L AT 4o A

5SC2—£3 (4-30)
3o !
C2=1-k%, c3=]i5:r

F 42 MR WAAEN FSHNE

Tab 4 2 Each parameter value of criterion 3 on internal fault

Kl. K2 Is2 Is] C2 C3 Case No.
0.2 0 2 0.2 0.8 0.25 1
0.25 0 2 0.2 0.75 0.266667 2
0.3 0 2 0.2 0.7 0.285714 3
03 07 2 0.2 0.3 -0.6 3
0.3 0.8 2 0.2 0.2 -0.8 4
0.3 0.9 2 0.2 0.1 -1 5
0.3 1 2 0.2 0 -1.2 6
0.3 1.2 2 0.2 -0.2 -1.6 7
0.3 1.4 2 0.2 -0.4 -2 8
0.3 1.5 2 0.2 -0.5 -2.2 9

K F| caseNo 6 FF, HBAME. FIULBRADSMABARERE S LH T,

4.3.4. XHE 4 95247

1) ARERHE B A2 7 1
WEIE L, > 1 B8 0, A£Gt ek _fta X (4-6) /40,
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Hx A RLERERNZH

fisk A B IRR RS K

A1 LHEM
Table.A-1 Line options

- Fid] i B e BANEHE BERHE (HD
N 58 (Bergeron)y T #fr {4 BB 18] 4R /B 50.0
RA2 GEEE
Table.A-2 Conductor data
&5 # GRAEW FHER BEXEV
(1%.28.3%8) Chukar T (AC) 110.0kV »
vV A B RBHA (KA) (/R SBLFEme (3 TREYH
BB/ E )
' 0.0. -120.0. 120.0 5.0 20.0. -100. 140.0 2
PREFILYR AEETERME KEFHREH X BREY
203454 (em) 45.72(cm) ~100.00.100(cm) 30 O(m)
R R =i AR - e K g {2 b BH 3
10.0{(m) 0.03206({ohms/km) 100.0(km) 100.0¢ ohm/m)
A3 BB % HE
Table.A-3 Ground wire data
B &y B& 7K BH Y7 KFH AR X
Mgk 1. %2 7/16 Steel 055245 (em) -5 0. 5.0(cm)
BEY (m) B R (m) B i b P 4
35.0 10.0 2.8645 (ohms/km)
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% B REHER (CT) 2%

M B B EREE (CT) 5%

B B-1 BEEE (CT) 35
Fig.B-1 current transformer(CT) parameter

£ ik & B B EBX

NAME CT Unit Name CTl

SIGA Signal Name IL1A

¥ Frequency 50.0 Hz 0

csa Cross-sectional Area 1.91532¢-3 m~2 0.0

PLen  Path Length 0.4987 m 0.0

Rini Initial Remanence 0.0 p.u.

FLXRS Enable Fiux Reset? No 0 1
Core characteristics data

DE Vrms,Irms
entry
Secondary Side

Rs 0.253 Ohms 0.0
Resitance
Secondary Side

Ls 0.8e-3 H 0.0
Inductance

Ratio  Turns ratio 500 0

Rbi Burden series resistance 10 Ohms 0.0

Lbi Burden series inductance 10e-3 H 0.0

LoopW Loop Width 50 % 0 100

66



HxC REHERSK

Mz C RBHEESH

RO-1 RBPHIA S
Table.C-1 Generator model parameter

AW ik H ¥ B EX
Name Source Name src
Type Source Impedance Type: R
Te Voltage Input Time Constant 0.05 sec 0.0
ZSeq Zero Sequence Included No
Imp Impedance Data Format: RRLValues
Wy

Source Wave Type: AC
Type ¢
PPVar Preprocessor Source Impedance ? No
Rls Resistance (series) 100.0 Ohms 0 1E38 :
Es Initial Source Mag (L-L, RMS) 220.0 kV 0.0
Fo Initial Frequency 50.0 Hz 0
Ph Initial Phase 0.0 deg  -360.0 360.0
Tf Fault Duration 0.10  sec 0.0
Rf Source Voltage During Fault 050 pu 00 2.0

67



BxD BFRBHENEH

MiED TERERESY

D1 TRBEUSH

Table.D-1 transformer model parameter

Name Description Value Unit Min Max
Trf TransformerName T1
Primary Winding
YDI Delta
Connection
SecondaryWinding
YD2 Y
Connection
Lead Delta lags or leads Y Lags
Transformer
type Saturation
Model Type
Tap Changer (type cannot
tapCh No
be Linear)}
edge Tap Trigger on Rising Edge
inps Tap Changer Inputs RunTime
Transformer rating ( 3
Tmva 100.0 MVA 0.0001
Phase )
f Base Frequency 50.0 Hz 1.0 300.0
x! Leakage inductance of Tx 0.1 p.u. 0.001 1.0
NLL No load losses 0.0 p-u. 0.00 1.0
Base primary voltage (L-L
VL1 220.0 kV 0.0001
RMS)
Im1  MagnetizingCurrent 1.0 % JE-4 1e3
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R D1 EEBREMSHY

Renewal Table.D-1 transformer modet parameter

VL2

Im2
sproc
Sat
Xair

Tdc

Base secondary voltage (L-L

RMS )

MagnetizingCurrent

Use a separate processor for Tsat?
Saturation Placed on Winding

Air core reactance

Inrush decay time constant

Xknee Knee voltage

Lw

Loop width

110.0

1.0

YES

#1

0.2

1.25

kv

%

0.0001

1E-4

1E-3

1E-3

le3

10.0

100
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