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The research of a wide range frequency conversion standard power source
Liu Liangjiang1 Chen Haowei? Peng Zhengliang1 Wang Ning2 Liao Zhongchi2
(1. Hunan Institute Of Metrology & Test, Changsha, 410014; 2. Hunan YINHE ELECTRIC CO.
LTD, Changsha, 410073)

Abstract: Nowadays frequency conversion technology is widely used but the measurement of
frequency conversion energy is blank. The paper presents a new design of wide range frequency
conversion standard power source, which is widely used to measure and test product performance.
Two DDS are used as signal generators, which individually generate voltage signal and current
signal of certain frequency. The signal control switch mode power amplifier, which drive linear
power amplifier, Then voltage and current are output. The voltage and current are measured and
the signal are feed back to main controller, which control the output using Pl arithmetic to keep
the effective value of the output voltage and current steady. The experiment result shows that the
system run stable and the precision of output voltage and current reached 0.1 grade.

Key words: standard power source, frequency conversion, Direct Digital Synthesizer

1A

[1-3]

[4 51

, fluke
61008
0.1
1 400Hz 0 10000V 0 500A



DDS SPWM

\

. DS SPWM N N _
- A\
1
3 v
3.1
SPWM , 1Hz
400Hz , ’
M
fo=f — 1
VCO 0 N
fVCO ’ f0
DDS Direct Digital Synthesizer DDS
20 ns
DDS

DDS

[6]

3.2



Tk

= m

LIl

=zl

Lz
[Ra

=
SPWM
| /\/
2
2 T1 T4 I1GBT Q1L Q2
MOSFET Ezl Ez2 Lzl Lz2
Cz1 Ro SPWM
SPWM Lzl Lz2 Cz1
Q1L Q2 Ezl Ez2
3.3
(PWM) :
(PWM)
3.4
D/A
0.01°
36000 50Hzx 36000==1.8MHz 400Hz
0.01° 14.4 MHz
D/A



0.01° sin0.01°=0.000175  0.000175x8192=1.4336
13 D/A DDS
D/A 13
3.5
DDS
DDS
3 PI
Pl e
el 1 il
DDS
A
< v
3
4
WP4000 0.1
1 v
10Hz 50 Hz 100 Hz 200 Hz 400 Hz
10.0000 10.00031 10.00035 10.00120 10.00057 10.00049
50.0000 50.0010 50.0017 50.0014 50.0016 50.0011
100.000 99.9991 100.0003 100.0002 100.0005 100.0001
220.000 219.9987 220.0012 220.0026 220.0014 220.0021
380.000 380.005 380.008 380.010 380.014 380.012
500.00 500.006 499.996 500.006 500.005 500.002
1000.0 999.977 999.992 999.993 1000.003 1000.005




2 A
10Hz 50 Hz 100 Hz 200 Hz 400 Hz
1.00000 0.99997 1.00001 1.00004 1.00005 0.99999
10.0000 10.0000 10.0001 10.0004 10.0000 9.9998
50.0000 50.0012 50.0002 49.9913 49.9992 50.0007
80.0000 80.0020 80.0006 79.9856 79.9901 80.0015




