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Calibration Hierarchy
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Calibration of Measurement Devices
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Requirements: three-phase system

Devices in Three Three Phase

require _
Phase Systems Calibrators
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Requirements: quantities

0...360°
10 ... 400 Hz

220-240V/50Hz '

220-240V/60Hz * &

100-127V/60Hz
100-127V/50Hz

0 ... 5A (5*In)

0..25A

for directly connected devices
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Requirements: high accuracy

Error rel.

0,1% =01 A
: gar.
0,05%
0 M : - : typ. —_
-0,05% ;
i gar.
-0,1% '
100 W 200 W 300 W

Accuracy (relative) of the output power
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Requirements: high accuracy

Error (rel.) < 0,05 % typ. < 0,1 % guar.
Power Accuracy 10 =63 Hz,50 ... 127,5/300V 0,1 ... 12,5 A

I: 0,025 % typ.

e V: 0,015 % typ.

DC ... 1000 Hz, error/drift
Frequency (volt./curr.) <0,5ppm/+ 1 ppm
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Requirements: signal generation

] Harmonics
“ | Interharmonics
w1 oo wae oo oo pels oo 00 Q |IEC 61000-4-30 / IEEE1159:
30 50th harmonic
Vo b Frequency portions - 3 kHz

AN

Transients

IEC 61000-4-30 / IEEE1159:
Notches (fast dips)

or other irregular waveform
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Requirements: Test Automation

Ethernet port
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Application: Calibration of a meter
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Application: Meter Testing with Active Sources
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All type of meters to be tested
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Various test modes required

Etast Object ~ Ecmc

Error in [%] = . X 100 [%]

CMC
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Test Software
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Application: Calibration of a Transducer
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Application: Transducer Testing
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Test Object Definition

B

Transducer Properties

e all kinds of tranducer

Transducer l
Transducer functions fu n ctl o n s
[V Active Power [ Current [ Phase [¥-¥] [ DC Current
[v Reartive Power [ volkage [ Phase [v-1] [ DC volkage = " ]
[~ Apparent Power ™ Power Factor [~ Phase [I-1] [ DC Power ® a I I kl n d s Of c h a ra Cte rl Stl cs
[V Frequency [T IF[-Pfar*sgna] | Signed Awg, T [ L Yolkage .
: e linear
Transducer output Angle calculation Full scale error reference
(O 19 if ) - Bhi 3
o V;rt;:”e ™ Phi(T) - Phify} 0, +max e com po un d
® Gl {* Phil%) - Phi{T} " -max ., +max
CT Skarpaint connection Settling time L4 q u a d l'at | C
(* Towards Line . . . . .
 onerds BLsbr 100 5 o directional or bi-directional
Active Power ]Reactive Power ] Frequency
Tolerance :Jﬂun;l?:'::sfephases Qutimé
0,25 % R e R B P o = H
& 3ohuss 5 e CT starpoint connection
Characteristic definition 10 7 = =
Type of characteristic: Linear - 57 Settl ng aVOIdS the need for
0
. by - -
Symmetrical charackeristic: v 5 4 re _WI rl n g
Tr-Input Tr-Oukpuk 10 H
Pimirum value: 0,000 w 0,00 md 15
knes pairt: ’7 l— < _-I ------ | | ------- |-
Maimum walue: | 173,205 W | 20,00 md -100 0 100
Saturation range: 2200 méd, Inff
QK | Cancel Help
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Test ing multifunctional transducers without re-wiring

Outp. 1+
Outp. 2+
Outp. 3+
Outp. 4+
Outp

3xU/3xl

Transducer
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All types of transducers to be tested
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Various testing options required
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Test software
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Application: Calibration of PQ analyzers

— oo u

| O B |

closed loop: anlog,
binary or protocol
(automatic test)
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Numerous PQ meters, stationary and portable
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PQ phenomena according to IEC 61000-4-30

o . N r.m.s.ﬁ 0 ‘\“\\\
{\_1_/'3 || 1
P

. Power frequency

. Magnitude of supply voltage
.. Flicker

.. Supply voltage dips and swells
. Voltage interuptions

-,!,I,I‘I,I,I, | ‘I,l,l,l,-,-‘
250 300 fHz]

.. Transient voltages

~ Supply voltage unbalance

.. Voltage (current) harmonics

. Voltage (current) interharmonics
_-Rapid voltage changes
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11 Voltage 20 Voltage Magnitu - kil 1 W ¥ CH
12 Assessment 6 Assessment - 12 1 Post-incident time: 0,000 5 e
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Special PQ Test: automatic calibration of a PQ analyzer
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Automatic calibration routine with a customized software

\(ahratun proc...

MEACGRDER | MAME LOWERLIMIT | UPPERLIMIT | ACTUALYA, .. | EVALUATICON

y 11 HLD 2270615 2.329365
i 34 U2 H10 2270615 2.329385
M 35 U_L3_H10 2270615 2.329365
B 40 THD U L1 1.9851 2.0149
B 41 THD_U_L2 1.9851 2.0149
B 42 THD_U_L3 19851 2.0143
Current 1s | Total 135
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Calibration of Phasor Measurement Units

GPS Satellites System Monitoring Center

PMU with

—
GPS Receiver |: i
S L
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Calibration of Phasor Measurement Units: requirements

Actual
Phasor
=100%

~
/

Measured
Phasor
with
TVE<¢
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e accuracy: 100 ns

* permanent synchronization

IRIG-B or 1 PPS Test Set
with the ability
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time source
Test
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Summary: Benefits of an Universal Calibrator

e Reduction of payback period by a higher
degree of economic utilization

e Facilitation and standardization of calibration
nrocedures

e Reduction of downtimes by automated and
standardized procedures

e Less error-prone procedures and thus more
reliable results

e Increased satisfaction of the personnel
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