“WCALMET CM10

Multi-Product Calibrator and Tester

e Highest accuracy for calibrating the most demanding
modern instruments including 6.5 D multimeters

e Simultaneous generation of voltage and current to 20.5A
with setable phase shift can be extended up to 200A@DC
and 120A@AC using the CC10 Transconductance Amplifier
allows e-mobility market instruments testing as electricity
meters

e The high possibility load of current output with the use 50
turn coil allows to calibrate clamp meters up to 6000A

e The high possibility load of voltage output allows to
calibrate of analog meters and instruments powered from
the measuring circuit such as electricity meters

e The built-in multimeter and external USB camera (for 7
segments display) will enable automatic calibration of
instruments without the need to manualy read and write
the results by operator

e Automatic calculation of the mean value and standard
deviation of the DUT error from n repeated measurements

e The expanded uncertainty of measurement according to
EA-4-02 is calculated in fully automatic way

e Possibility of 4-wire load connection to the calibrator's
voltage outputs to compensate voltage drops on
connecting cables
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SMCALMET CM10

Multi - Product Calibrator & Tester

The CM10 Calibrator and Tester is used for calibration a wide range of measuring instruments used in power
engineering and enables testing:

DC/AC voltmeters, DC/AC ammeters, frequency meters, phase
angle meters, power factor meters, wattmeters, VARmeters,
VAmeters, clamps meters and much more,

power harmonics analyzers, recorders IEC 61000-4-30 for
EN 50160 compatibility or individual requirements of user,

electricity meters EN 50470 with accuracy relative to an internal reference of the CM10
including: measure the basic error and influence of frequency, voltage, distortion,

electrical measuring transducers for converting electrical quantities EN 60688 (voltage,
current, active power, reactive power, frequency, phase angle, power factor),

current instrument transformers EN 60044 including measure the accuracy of current and
phase angle,

current clamps with AC & DC voltage and current output including measure the accuracy of
current and phase angle,

oscilloscopes with using the PWM Pulse Width Modulation and HSO High Frequency Square
Oscillator functions,

AC/DC power supplies and generators with voltage, current and power outputs with
using the built-in multimeter functions.
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Specifications for the Source function

“MCALMET

Smart Calibration Devices

DC Voltage Source

Range Settings span Resolution Uncerta.inty Maximum load %
[ppm of setting + pV]

200 mV 0..205 mVv 0.1 pVv 20 + 4 Ro= 40 Q
2V 0..0.205001...2.05 V 1pv 15+ 2 50 mA
20V 0..2.05001...20.5 V 10 pv 15 + 20 50 mA

300V 20.5001...300 V 100 pVv 20 + 500 30 mA

1000 VvV 300.001...1050 V 1mVv 20 + 1000 10 mA

1)

Ro - output resistance R<0.5 Q (for 2-wire mode). External sensing (4-wire mode) is also available

DC Current Source

. . Uncertainty .
Range Settings span Resolution ) Maximum load
[ppm of setting + pA]
200 pA 0..205 pA 100 pA 60 + 0.005 8V
2 mA 0...0.205001...2.05 mA 1 nA 60 + 0.03 8V
20 mA 0...2.05001...20.5 mA 10 nA 60 + 0.2 8V
200 mA 0...20.5001...205 mA 100 nA 60 + 3 8V
2A 0...0.205001..2.05 A 1pA 150 + 30 8V
20 A 0..2.05001...20.5 A 10 pA 200 + 400 3.5V
200A O 2.0000...200 A 100 pA 500 + 10 000 2V
1) 200 A range is optional
AC Voltage Source
Range Settings span Resolution Uncerta.inty Frequency Maximum load
[ppm of setting + pV]
200 mV 20.5001...205 mV 0.1 pv 200 + 80 10 Hz...45 Hz 40 mA
200 + 80 45 Hz...1 kHz
200 + 80 1 kHz...10 kHz
300 + 80 10 kHz...20 kHz
No specifications 20 kHz...100 kHz
2V 0.205001...2.05 V v 150 + 20 10 Hz...45 Hz 50 mA
150 + 20 45 Hz...1 kHz
150 + 20 1 kHz...10 kHz
200 + 50 10 kHz...20 kHz
No specifications 20 kHz...100 kHz
20V 2.05001...20.5 vV 10 pv 150 + 200 10 Hz...45 Hz 50 mA
150 + 200 45 Hz...1 kHz
150 + 200 1 kHz...10 kHz
300 + 500 10 kHz...20 kHz
No specifications 20 kHz...100 kHz
300V 20.5001...300 vV 100 pVv 150 + 2000 40 Hz...1 kHz 50 mA
300 + 2000 1 kHz...2 kHz 20 mA
1000 vV 300.001...1050 vV 1 mv 150 + 6000 45 Hz...1 kHz 10 mA
300 + 6000 1 kHz...2 kHz 5 mA
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Specifications for the Source function (cont.)

“MCALMET

Smart Calibration Devices

AC Current Source

Range Settings span Resolution [% ;n;:tr;:g]tz UA] Frequency Maximum load
200 pA 20...205 pA 1nA 0.05 + 0.1 10 Hz...20 Hz 6V
0.05 + 0.1 20 Hz...45 Hz
0.05 + 0.1 45 Hz...1 kHz
0.05 + 0.2 1 kHz...5 kHz
0.5+ 0.2 5 kHz...10 kHz
No specifications 10 kHz...30 kHz
2 mA 0.205001...2.05 mA 1 nA 0.03 + 0.1 10 Hz...20 Hz 6V
0.03 + 0.1 20 Hz...45 Hz
0.03 + 0.1 45 Hz...1 kHz
0.03 + 0.1 1 kHz...5 kHz
0.03 + 0.1 5 kHz...10 kHz
No specifications 10 kHz...30 kHz
20 mA 2.05001...20.5 mA 10 nA 0.03+1 10 Hz...20 Hz 6V
0.03 +1 20 Hz...45 Hz
0.03 +1 45 Hz...1 kHz
0.03 +1 1 kHz...5 kHz
0.03 +1 5 kHz...10 kHz
No specifications 10 kHz...30 kHz
200 mA 20.5001...205 mA 100 nA 0.03 + 10 10 Hz...20 Hz 6V
0.03 + 10 20 Hz...45 Hz
0.03 + 10 45 Hz...1 kHz
0.03 + 10 1 kHz...5 kHz
0.03 + 10 5 kHz...10 kHz
No specifications 10 kHz...30 kHz
2A 0.205001...2.05 A 1A 0.03 + 100 10 Hz...20 Hz 3.5V
0.03 + 100 20 Hz...45 Hz
0.03 + 100 45 Hz...1 kHz
0.03 + 100 1 kHz...5 kHz
No specifications 5 kHz...10 kHz
20 A 2.05001...20.5 A 10 pA 0.05+ 1000 10 Hz...20 Hz 2.5V
0.05 + 1000 20 Hz...45 Hz
0.05 + 1000 45 Hz...1 kHz
0.2 + 1000 1 kHz...5 kHz
120A D 20.5001...120 A 1 mA 0.1 + 20000 40 Hz...100 Hz 2V@60A
0.2 + 50000 100 Hz...500 Hz 1V@120 A
1) 120 A range is optional
DC Power Source
Current range
Voltage range 0.205..2.05mA | 2.05001..205mA | 205.001 mA..2.05A | 2.05001..20.5A | 20.5..200 A
Uncertainty [% of power setting]
20 mV...205 mV 0.030 0.028 0.031 0.037 0.103
205.001 mV...1050 V 0.022 0.017 0.022 0.030 0.100

AC Power Source

Voltage range

Current range

0.205 mA...2.05 A

[ 2.05001... 20.5 A [

20.5001...120 A

Uncertainty

[% of power setting]

20 mV...205 mV

0.43

0.44

0.47

205.001 mV...1050 V

0.09

0.11

0.21

1) the power uncertainty values are the maximum values in the given voltage and current ranges for power factor PF=1 @ P (sing=1 @ Q)
in frequency range 45...65 Hz

Phase Source

Frequency 16...45 Hz 45...200 Hz 200 Hz...1 kHz 1..10 kHz
Uncertainty 0.1° 0.1° 0.5° 5°
Frequency Source
Range of frequencies Resolution Uncertainty Jitter
10...100 Hz 0.01 Hz 2.5 ppm + 5 pHz 100 ns
100.1...1000 Hz 0.1 Hz
1.001...10 kHz 1 Hz
10.01...100 kHz 10 Hz
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Specifications for the Source function (cont.)

“MCALMET

Smart Calibration Devices

Harmonic Source

Fundamental frequency range

10 Hz...5 kHz

Harmonic frequency range

2"...63" @ fmax=10 kHz

Harmonic amplitude range

0...50% of fundamental

Harmonic phase range 0...360°
Number of harmonics in a user-defined polyharmonic shape < 15
Uncertainty Amplitude 0.1% of fundamental
Phase Same as the phase uncertainty for phase source function

Resistance Source

Resistance nominal value 2 Resolution Uncerta.mty Maximum load
[ppm of setting + Q1]
0Q 10 uQ 0+ 0.005Q 0.5A
10Q 10 pQ 0+ 0.005Q 0.15A
100 Q 100 pQ 30 + 0.005 Q 0.05 A
1 kQ 1 mQ 30 + 0.005 Q 10V
10 kQ 10 mQ 20 + 0.05 Q 20V
100 kQ 100 mQ 30+ 0Q 100V
1 MQ 1Q 30+0Q 100V
10 MQ 10 Q 250+ 0 Q 100V
100 MQ 100 Q 3000 + 0 Q 100V
1 GQ 1 kQ 15000 + 0 Q 100V

R 2-wire and 4-wire connected resistor is calibrated together with terminals. For attaining maximum accuracy, resistance value is

displayed with provided resolution

2) There is available 2-wire mode for resistance 0...1 GQ and 4-wire mode for resistance 0...100 kQ

Thermocouple Source

Type V) Range [°C] 3 Uncertainty [°C] 2 Type Y Range [°C] @ Uncertainty [°C] 2
B 600...800 0.44 N -200...0 0.40
800...1820 0.34 0..600 0.15
600...1300 0.20
C 0..1000 0,30 R 0..250 0.57
1000...1800 0.50 250...1000 0.35
1800...2316 0.84 1000...1767 0.40
E -200...0 0.20 S 0...250 0.47
0..1000 0.15 250..1400 0.35
1400...1767 0.46
] -200...-50 0.15 T -200...100 0.20
-50...1200 0.20 100...400 0.15
K -200...-100 0.25 u -200...0 0.56
-100...1372 0.18 0...600 0.27
L -200...-100 0.37
-100...900 0.26
1) Temperature scale ITS-90 or IPTS-68 is selected
2 For the function of the automatic internal reference junction temperature compensation, additional error +0.5°C
3  The resolution is 0.01°C
PWM (Pulse Width Modulation) Source
. Frequency Amplitude Duty Cycle
Shape / polarization - - -
Range Uncertainty Range Uncertainty Range Uncertainty
Rectangular / positive, 0.1..10 kHz 0.5 ppm 0.001 ... 10 Vpop 0.1% 5 - 95% 0.001%
negative, symmetrical
HSO (High frequency Square Oscillator) Source
Frequency Amplitude . .
Shape - - Rise Time
Range Uncertainty Value Uncertainty
Square 0.1..10 MHz 0.5 ppm 5V 10% <5ns
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The CM10 as a tester for automatic calibration many kinds of instruments "/,V\ CHLMET

Smart Calibration Devices

Multi-Product Automatic Calibration System

Calibrator CM10 ] The CM10 as a tester will enable automatic
calibration practically all equipment in your
Source 1 laboratory, including instruments:
Gﬂ Device Under Test v With electrical output as Measurement
Transducers, Current Clamps or Current
//;'he built-in multimeter and camera \\ Instruments with electrical Transformers,
| \ —»| output as Measurement L .
' ((Multimeter ) :I Transducers, Current Clamps, v" With impulse output as Electricity Meters,
' Current Transformers i i indi
! Uee e, Uae Loe,0,f (= || &\éVlth dlglta|| ;J:dtlcator as DMMs, Clamp
! O ' eters or Panel Meters
! impulse 1 J : rInstruments with impulse ) ,
1 1 H P H
! ® ,| output as Electricity Meters | | v With digital interface as DMMs.
] USB Camera]l: \and Testers ) The mean value M and standard deviation s
0 )7 (Instraments with digital N of the DUT error from n repeated
e ] “ ® ,| indicator as DMMs, Clamp | measurements are displayed as the
| Meters, Panel Meters ) calibration result, without need to manually
p < entering readings from DUT by operator.
Py | Bl el digfita' | Additionally, the expanded uncertainty of
CDONT;,l”;“”mat'on interface as measurement U according to EA-04-02 is
RS232 (e« > 7 displayed, which is calculated in fully
rInstruments with analog or automatic way.
»| digital indicator as Analog and ] The operator can also enter readings from
Keyboard \RgialiieteeReelioseone ) DUT manually using the calibrator's keyboard
Display “ {'7 in the calibration of instruments with analog
or digital indicator as Analog and Digital
vl G- e m e —— | Meters or Oscilloscopes.
Ethernet  (Tx- ! PC+LaboCAL software |
Ve o o o o o o o o -
GPIB O

Specifications for the Multimeter

Function Range Resolution Uncertainty
DC voltage 0..+14V 10 uv 0.015% + 30 uV
0,001% @ I=20 mA o
DC current 0.6 A 200 nA @ I<20 mA 0.015% + 100 nA
AC voltage 0..10V 10 uv 0.03% + 50uv_ 1
0,001% @ I=20 mA o 1
AC current 0..6 A 200 nA @ 1<20 mA 0.03% + 1uA
Phase shift angle 0...360° 0.001° 0.1° 12
Frequency 0.001 Hz...210 kHz 0.0001% 0.001% 2
Impulse 0.001 Hz..210 kHzand 0..2V / 4..27 V 0.0001% @ t>1s 0.001%

1) in frequency range 45...65 Hz
2)  for AC voltages and currents from 2% of voltage and current range

Automatic calibration of the 7-segment display DMM by using USB Camera

www.calmet.com.pl Multi-Product Calibrator and Tester CM10 Data sheet EN 2025-03 5/6


http://www.calmet.com.pl/

“M CALMET

Smart Calibration Devices

General specifications, LaboCAL software and the CM10 Calibrator’s set

General specifications

Temperature Operating +10...440°C / Calibration +15...435°C / Storage -20...+50°C

Humidity Operating <80% to +30°C and <70% to +40°C / Storage <95% to +50°C

Safety IEC 61010-1: Electric shock class 1 / Installation category II / Level of pollution 2

Degree of case protection EN 60529: IP30

EMC EN 61326: class A acc. to EN 55022 / level 2 acc. to EN 61000-4-2...6 / level 0 acc. to EN 61000-4-11

Power supply 207..258 V / 47...63 Hz / 300 VA

Dimensions (D x W x H) (550x345x600) mm

Weight 28 kg

[ Inventory and calibration record management ]

LaboCAL software is an smart application
that enables CM10 remote control, define
DUTs parameters, procedure design, autotest
realised, record management, data export and

Database

generate reporting as full calibration
certificates.
Calmet CM10
All completed Calmet CM10 Calibrator’'s set consists of:
e CM10 calibrator, S o
e power cord, 8@ =
« fuse T6A, 250V, 5x20 (2units), "!
e C091A T3475-001 plug Amphenol for Calibrator inputs, @ ‘“'
e operation manual of calibrator, - _‘ CREME G -
e warranty card, s -
» manufacturer calibration certificate. .5. K
CMCALMET CM10 o - Tester 2
=

Optionally for Calmet CM10 Calibrator are available:

e LaboCAL software with operation o=
manual and a USB B/ USB A ‘
cable,

e EA41 set of 200A current cables
(2units) with ring tip,

[revyvvey

myryvee Y

¢ CM10 PC-Soft with user manual
and intarface cable,

¢ EA13 2m safety cables (4units),

e CC10 Transconductance Amplifier
200 A DC and 120 A AC with
operation manual,

e EA22 additional accessories for the
safety cables: banana plug (8units)
and copper wire (4units),

e CF106H photo head with holder
for inductive meter and meter
with LED,

e EA25 shunts for the terminals
(2units),

e TC Thermocouple connector,

e ET32 transport case for the
additional accessories,

e USB Camera,

e Calibration Certificate issued by
ISO 17025 accredited laboratory.

*) All images are for illustrative purposes only and are subject to change

Calmet sp. z 0.0.

Kukulcza 18, 65-472 Zielona Gora, Polska
Tel.: +48 68 324 04 56 Fax: +48 68 324 04 57
E-mail: mail@calmet.com.pl Web access: https://www.calmet.com.pl
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