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The Mapping Theory between Current/Voltage and
Instantaneous Powers in Three-phase Systems

Hyosung KIM®
oCheonan Technical College

(Abstract)

The relation between instantaneous active/reactive
powers and currents is defined by voltage mapping
matrix in three-phase four-wire systems. Control
strategies for an active filter without energy storage
components are proposed on the basis of mapping
matrices. It can compensate for the zero-sequence
current, irrespectively of whether or not a zero-
sequence voltage exists in a three-phase four-wire
Systern.
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Fig.1 Proposed simulation model.
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TABLE I SIMULATION CONDITIONS.

Items Case-1 Case-2 Case-3
Source elV] 127 127 127
Voltages e[ V] 127 127 127

e V] 127 102 102
Load Ri.[9] 3.87 3.87 3.87
Resistances Rus[€] 4.84 4.84 4.84
Ri[Q) 4.84 4.84 4.84
Real Pseudo
Control Strategy Mapping Mapping
Matrix Matrix
F2. AEHelR 34
TABLE 1T SIMULATION RESULTS.
Case-1 Case-2 Case-3
Somrce Iss 434 43.8 422
[A) Is 392 39.2 38.4
Tse 392 31.9 343
Load I 46.4 46.4 46.4
[A] Iin 37.1 37.1 37.1
Lic 37.1 29.7 29.7
AF I 44 4.4 6.7
I 42 4.2 49
(Al Tee 42 4.0 6.2
Neutral Ise 0.0 8.0 0.0
I 9.3 14.5 14.5
[A] Icy 9.3 8.7 14.5
VAur/VAsre 0.1 0.1 0.16
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Fig2 Simulation results i Case-1; (a) balanced source voltapes, (b)
souce cuirents, () compensating currents, (d) memtral current on the
source side, (8) neutral current of the active filter, (f) instantaneons active

power generated by the active filter.

4.2 NEdojd 2T

N BHolH-e PSpice Design Center V6.0d] €3]
FHERT, Fo2e AEdHCA AR Eoth zinge]
AYFS s Aelxle] ¥akAFE HA
B3R 7198k BHE Al js U2 g9 AFal
BEe 1.25v) AZT) Alelx28) 39 FEAF= W)
Agrelal 2ol ol 2WE AGAG SEiA B2
Ho}: o= ol 3l 1.258) I3 jp= il Hshed
wE 1254 =rh AR oigk dEEAr)e]
A= QA 723l

Alol219] AEFelA A2 2 B T
BH8E 3 98] b HPe BT FAHoE FAERA
t}h Z7)d AFRAF7E ARG Aot AR T
2}, A Edeld wEe ATV Sk AFe]
AL HeFrl 1@2((1)% AYE FAHHA 3=2= A
#e] TEE Rol, AYRAY7} BAEH g4I gol
HS ¢ 5 Ao ad2(e)= AYHGIY F4H 5=
= AFE Roln, ol AFEAY S uFSE 3UA 52

200V~ _ € e_;: €c _
0 r‘/ \\ /I \‘\ //
/ \
S0A = Isa  Isp s
’ E\)U \m
-50A -
20A - R
i (_,'b7 /—l Ca
0 m§
20A- ©
20A- .
/\ {8n
-20A- (d)
20A- _
Iy,
0 \“//-_\\
(&
-20A -
1kW -~
B.=0
0
-1kW_ )
Starting Active Filter

Fig.3 Simulation results in Case-2; (2) unbalanced source voltages, (b)
source currents, (€) compensating cumenis, (d) neuiral cumem on the
saurce side, (¢) meutral cumrent of the active filter, (f) stantaneous
active power generated by the active filter.
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Fig4 Simulation results in Case-3; (a) unbalanced source voltages, (b)
source currents, (¢) compensating cuments, (d) newtral current on the
source side, (e) neuiral curtent of the active filter, (f) instantanecus active
power generated by the active filter.
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