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Yokogawa’s policy of having its own European Standards 
Laboratory with minimal uncertainties and capabilities which 
are second to none: as confirmed by the fact that it has 
become the world’s first non-governmental facility to receive 
full ISO 17025 accreditation for power measurements at up 
to 100 kHz. 

The increasing use of devices such as switch-mode 
power supplies, electronic lighting ballasts, soft starters 
and frequency converters has created a growing demand 
for power measurement at high frequencies. Unfortunately, 
the calibration of high-frequency power measurements has 
lagged behind the development of power meters to ad-
dress these applications, and few national laboratories can 
provide traceability up to 100 kHz: the frequency at which 
instruments have to be calibrated to provide accurate 
results in these application sectors. 

There are a number of other parameters involved in power 
measurements that determine the performance of an in-
strument in a particular application. It is no longer sufficient 
merely to list voltage and current specifications: today’s 
power environment needs to address variables such as 
phase shift, power factor and the effects of distorted 
waveforms. 

‘Real-world’ conditions
It is also important to calibrate the instrument under the 
right conditions. Many test houses still use pure sine 
waves at only 50 Hz to calibrate power meters, which 
renders the results virtually useless for users carrying out 
tests under ‘real world’ conditions.   

It is therefore important for users of power measuring 
instruments to look at the actual ‘calibrated’ performance 
of different manufacturers’ products rather than just 
comparing specifications. This is the key thinking behind 
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Accredited power calibration 

Guaranteed specifications 
The specifications of test instruments will often include 
terms such as “guaranteed” and “typical” values. Some 
product manufacturers 
use typical values in their 
published data, and this is 
something that can often mis-
lead customers. Typical values 
are usually a reference value 
based on what a manufacturer 
expects from their product, but 
these values are not usually 
100% guaranteed. This is the 
reason why many manufactur-
ers’ specifications for typical values are much better than 
the guaranteed values – and is also why Yokogawa power 
analysers, when calibrated, provide accuracies which 

are five to ten times better than the published product 
specifications. In fact, Yokogawa is the only manufacturer 
of power meters that guarantees the power measurement 

uncertainties published in their 
data sheets. 

Precisely specified 
measurement ranges
Another factor that is often 
inadequately specified in manu-
facturers’ data is measurement 
range. This is an important point 
because the uncertainty of a power 
measurement varies depending on 

the measurement range, and so the accuracy value should 
specify the range over which it is valid. For example the 
power accuracy of the Yokogawa WT3000E – the >>>
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world’s most accurate power analyser - is valid from 
1% to 130% of the measurement range. Without specifying 
the measurement range, a user will find it difficult to know 
whether the accuracy values are valid only at a single point 
or at a few points of measurement range. Again, Yokogawa 
is the only power analyser manufacturer to specify the 
measurement range for its products.

High-precision harmonics 
measurement 
Harmonic measurement is another area where it is 
important to specify the accuracy in the context of the 
application. Every Yokogawa power analyser has an 
additional oscillator dedicated to phase-locked loop (PLL) 
measurement which provides high-precision harmonic 
measurement. With the help of this dedicated oscillator 
and powerful digital signal processing, the frequency spec-
trum can be analysed up to the 500th order (depending on 
the instrument) harmonics simultaneously with the normal 
measurement. In addition, because of this dedicated 
circuit, it is possible for Yokogawa to specify the accuracy 
of the harmonic analysis – something that is not the case 
with many other manufacturers. 

Maximum accuracy
Other parameters that need to be taken into account in 
considering measurement accuracy include crest factor, 
defined as the ratio of the peak value to the effective RMS 
value of the waveform; the confusing use of peak and RMS 

measurements in some specifications (Yokogawa uses 
RMS values for both measurement range setting and toler-
ance calculation); phase error and common-mode rejection 
ratio (both specified in detail by Yokogawa); and tempera-
ture effects (again specified precisely by Yokogawa).

The specified 45-65 Hz accuracy for Yokogawa’s most 
accurate instrument, the WT3000E, is 0.01% of reading 
plus 0.03% of range. As indicated above, these figures are 
based on RMS values rather than waveform peak values, 
confirming the superiority of the instrument. Because 
power ranges are the multiple of the voltage and current 
ranges, the actual power measurement error due to an 
uncertainty of 0.03% of range in a WT3000E is less than 
0.01% of range for a power meter based on peak values.

Users can also mix 30 A and 2 A input current elements, 
allowing them to test the compliance of their products with 
harmonics, flicker and standby power standards in a single 
instrument.
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For more information on calibration, visit: 

www.tmi.yokogawa.com/calibration

WT3000E The world’s 
most accurate and 
stable power analyser


