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A Study on DSP Based Power Analyzing and Control System by Analysis
of 3-Dimensional Space Current Co-ordinates

ok -85 4 B -8 ORT o B BT R ok T R AT
(Young-Cheol Lim * Young-Gook Jung - Suk-Hwan Na - Chan-Hak Choi -
Young-Hak Chang - Seung-Hak Yang)

Abstract - The goal of this paper is to develope a DSP based power analyzing and control system by 3-Dimensional (3-D)
space current co-ordinates. A developed system is made up of 486-PC and DSP (Digital Signal Processor) board, Active
Power Filter, Non-linear thyristor load, and Power analyzing and control program for Windows. Power is analyzed using
signal processing techniques based on the correlation between voltage and current waveforms. Since power analysis algorithm
is performed by DSP, power analysis is achieved in real-time even under highly dynamic nonlinear loading conditions.
Combining control algorithm with power analysis algorithm, flexibility of the proposed system which has both power analysis
mode and control mode, is greatly enhanced. Non-active power generated while speed of induction motor is controlled by
modulating firing angle of thyristor converter, is compensated by Active Power Filter for verifying a developed system. Power
analysis results, before/after compensation, are numerically obtained and evaluated. From these results, various graphic screens
for time/ frequency/ 3-D current co-ordinate system are displayed on PC. By real-time analysis of power using a developed
system, power quality is evaluated, and compared with that of conventional current co-ordinate system.
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Calculation of Power
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Fig. 4 Algorithm of power analysis and control
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Q : 27549 (Reactive power) [VA]

D ;e (Distorted power) [VA]

Ve - AEAgH A&A (Source voltage) [V]

Is C AYAF AFA (Source current) [Al

L c 3EAF AEA (Load current) [A]

9%THD: & %3 8§ (% Total Harmonics Distortion) [%6]

L . 712 ¥ A MR (Reference compensating current) [A]

I : A R AR (Actual compensating current) [Al

A% 71523 A9 (Reference D.C voltage) [V]

V, = AARFAYL (Actual D.C voltage) [V]

Lo cSE5AF AEA (Active current) [A]

I C 2 FAF 4FA (Reactive current) [Al

La c JBAF A& (Distorted current) [Al

In D H]-8-& A% 48X (Non-active current) [A]

I : 71Ry A% 4 EA (Fundamental current) [Al
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o s g aAFe] wxzt (Height angle of non-active
current Vector) ]

£ s B2 E AR n%zt (Height angle of non-reactive
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non-linear thyristor load) [°]
pe 229 BE 9§77 (2-D Power Factor angle @ 2-D
PF angle) []
3 3x=R 987 (3-D Power Factor angle @ 3-D
PF angle) [’]
cospz: 2293 E 9F ( 2-D Power Factor : 2-D P.F)
coses: 3342 E JE ( 3-D Power Factor : 3-D PF)
cosaes: 389 F &8 (3-D Reactive Factor : 3-D RF)
cos Az 32+9] 48 E (3-D Distortion Factor : 3-D D.F)
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