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CALMET Sp. z o.0.

O Calmet = CALibrators + METrology

O founded in 1989, roots come from LUMEL, big factory of measurement
equipment in Poland, Zielona Gora

O designing, production, selling and servicing new kind of calibrators and electric
equipment testers

O employs over 25 engineers, including 3 with Ph.D.

O cooperates with University of Zielona Gora; common projects and lectures

O since 1996 — electricity meters testing and power network parameters analysing
O since 2002 — generating and measuring network quality parameters

O since 2006 — automation of electro-utility automatic protective equipment testing
O since 2011 — automatic Test Benches for energy meter testing

O since 2019 — new group of Automatic Test Systems
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Whole Power Laboratory in one case!
Accuracy of all kinds of meters € [%0] CT burden, ratio, phase shift error

Electromechanical (Ferraris)
Electronic (static)

4-Quadrants Smart Meters
Max. demand

% M CALMET C300B Three Phase Power Calibrator & Tester .

-

Accuracy of electrical

s "‘ Accuracy of

measuring transducers
~ @  current clamps

AC electrical quantities, Accuracy of protective relays l With AC & DC voltage
ike: =TT
gléﬁ;/\émﬁl;sr’ (;lég;?\té Checking of tripping '?% Q99 and current output

P ’ time and tripping level | == including measuring
power, frequency, phase B g

the accuracy of current

angle, power factor and phase angle
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Accuracy class 0.02% or 0.05% to calibrate
digital instruments

3-phase voltage source in range 0.5...560V
3-phase current source in range 0.001...120A
and 1-phase up to 360A

Testing of energy meters, potential and
current transformers (CT / PT)

% MW CALMET C300B Three Phase Power Calibrator & Tester .

Automatic operation with predefined load N
points with calculating of errors and standard et
deviation

Single pair of current sockets for each current

outputs LI S —

_ P _ _ _ cEmEC cEmI EmE [
Single product in a single case without T —— =
auxiliary amplifiers fa -

High burden of outputs to drive older
analogue instruments

|-l |o|- |- -7

Manual mode and automatic test procedures

‘i\ |=[=lz|=l=
N
I
5

Calibration Certificate

Upload harmorics £ calbrator
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C300 outputs

C300 inputs

General view and func

m
P- Q-
T 100% = 230.0 ¥

P+ Q-
T100% = 5.0 4

11=

Ner Calibrator & Tester

Device
Under
Test

In Manual Mode it is possible to set:
Voltages up to 3 x 560V

Currents up to 3 x 120A

(360A in single phase connection)
Frequency in range 40...500Hz
Phase angles in range 0...360°
Wave shapes of signals

Signal changes in time

Only in
Automated Mode

In Automated Mode it is possible to test:
Electricity meters
Protective relays
Current transformers
Current clamps
Measurement transducers
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Voltage: Maximum load: Waveform: harmonics (up to 3200Hz)

- range: 0.5000V ... 560.000V - 560mA@70V

- uncertainty: £0.02% - 280mA @140V

- short term stability: £0.005% - 140mA@280V

- long term stability: £0.01% - 70mA@560V

- temp. drift: £0.0005%/1°C - sin distortion: 0.05%

@ M CALMET C300B Three Phase Power F requency:

- range: 40.000Hz... 500.000Hz
- uncertainty: £0.005%

Phase shift:

v [ |

N..| Amplitu... | Phase[’] |+
2] 27 95,62
3| 6n 5575
4] 24 20096
5] 1859 | 18241
6] 118 1967
1| 15 1528
8] 194 17154
9] 118 14996
10| 139 32346

1] 862 338
12] 18 12863
13 878 10794
14 161 27264
15] 619 26749

16| 167 79,50
17| 638 62,66
18] 174 22481
19| 50 21366
20 156 2740

n| 4% | 158
2| 1% | 1735
B 4% 188
1] 15 | 3% -

- range: 0.00°... +360.00° o | o[ @R e £oH8 W
- uncertainty: +0.05° Waveform: interharmonics (up to 9kHz)
Power: " :;
-range: 0..3 x 67200 W,varVA  «fw ==
oy - resolution: 0.00001-1W,var,VA -
. CURRENT OUTPUTS: ISOLATION VOLT — T T
Current: Maximum load: » -
- range: 0.001000A ... 120.000A - 17V@0.5A " :
- uncertainty: £0.02% - 8.5V@6A -
- short term stability: +0.005% - 3.3V@20A B
- long term stability: £0.01% -0.70V@120A o

- temp. drift: £0.0005%/1°C - sin distortion: 0.1%

CF= 148 TID = 5.00%
SF= 111 TDF=499%

(@ Oscilloscope (~ Interharmonics
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Example of E/P characteristics

Error E [2%]

— Error E L1 cos=1
—ee E rrOF E L2 cOs="11

—lr—Error E L2 cos=-1
—fp—Error E L1232 cos="1

0,03 3

o,00
-o,01
-o,0z
1 [A]
-o,0= 4
0,04 0,1 1 10 =t uln]

Erraor E [25%]

—e—Error E L1 cos=0,501
—peee. = O E L2 cos=0,50

—Error E LZ cos=0,50L
—fp—Error E L1232 cos=0,5L
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Calpro300 PC Software -

C300 is controlled via R$232/USB by PC Software

The transmission protocol (simple text eg.: U_230,57.70,1[CR][LF]) is available for customers

Calpro 300 Basic version enables setting:

O voltages, currents, frequency, phase angles and powers

(Symmetric and Asymmetric)

O Harmonics, Interharmonics and Special Shapes of signals

== Calpro 300
File Wiew ©Options Help

Calibrator status field Operation field

g [l

NEEEEER IR

Function field

Skl -120 .00

L1 Range  On L2 Range  On L3 Range  On W aveform
U o ENINVEN ¢ oNENINVEM v | oENINVEN ¢ o oy
(e] 1.00000[Y -~ BECANINC] 1.00000[FY - ENCENENNG] 1.00000FY - S o
® g g g
e qUH 120 008 ) 1123 | f Hz @ Synch N

BN 3 PHASE, 4 WIRE |

E|CJ UIPhiFPQS
=[] Symmetric
Asymmetric
Warveform

+- () Power Quality
D Test system

[:I UIPhifPQS
&y
(C] Asymmetric

(3 Waveform
(Z3 Harmonics
(>3 Interharmonics
[ Shape

(-3 Power Quality

(7] Test system

(£ Customer

L1 Warveform

L2 L3 Range

u[230.000 2|+  [230.000 v [ 230.000 %] W[5 v <] T

vz [ amarz uzs [ sz us [ ez

1[1.00000 2+ [1.00000 fa [1.00000 s ar wlomm [ = I

P[226.506 2w [226.506 2w [226.506 Lfw I sp [ 679.518

0[39.9391 Hfue [39.9391 2w [39.9391 Hfum 50 [115 8173w
[230.000 fw  [230.000 & 55 [ 690.000

s [ 230.000 ﬂvn

|Calpro 300w, 1. 0,20, 1 |5/ 21144 [Connected: COME, Firmware: v.2.5.6.3 ML v
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Calpro 300 PQ (Power Quality) version enables to generate voltage and current with
value changing in time for testing meters, recorders and power quality analyzers and
consists of the following functions:

B3 UIPhifPQS ) _ .
(] Symmetric Slow Ramp function for generating voltage and current which

L[] Asymmetric value is changed relative slow to the time (slower than one time per 1s)

Ik ET e

- % Power [::fualit_'l"
|__—_|[:j Slow Ramp

..... D Device . . 0

_____ ) Procedure Fast Ramp function for generating voltage and current which value
..... (7] Auto Test is changed relative fast to the time (slower than one time per 20ms)
+-[Z] Result

Flicker function for generating voltage fluctuation (Flicker) levels

expressed in Plt and Pst coefficients

----- () Procedure The changes in the output signals include the following parameters:
9 E;E o It ~/ *RMS value of voltage and current,
- ¢ phase shift between U and | and phase angle between voltages,
¢ frequency,
e waveform of voltage and current.
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Calibrator output signal change versus time

Single Voltage Dip (100ms) Periodic Voltage Swells (2 periods)

260

150 |

| e | |

2]

il T

350 550
0 100 200 200 400 0 100 200 300 400

t[ms) t[ms)

Single Voltage Interruption (100ms) Single Current Shock (1 period)

v U=t 11 [A] =1
350 30

25
250

153

&8

3 & 0o n 2 & 8

-15

-]
-25

t[ms] t [ms)
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Calpro 300 TS (Test System) version enables testing of the following devices in fully
automatic way under sinusoidal and nonsinusoidal conditions:

Ell::l UIPhiFPQS
o (D] Symmetric
i o 77 Asvmmetric
[:I Wanvefarm
[+ [T Power Quality
=Y Test svstem
=1 [Z] Electricity meter
..... D Type

~ [ Procedure
(2] Auko Test
[:I Result

|::| Relay
i L
[:l Trigger time
- (2] Trigger level Current transformer function for automatic testing of current

= Z EE f
= [;”_:r::pf”s armet transformers

----- (77 Procedure
----- (27 Auto Test
[+ 27 Result

[—ch gmfwe Clamp function for automatic testing of current clamps

----- (77 Procedure
----- (27 Autao Test

[+ 27 Result
=177 Transducer

..... T . . .
_____ % o e Transducer function for automatic testing of measurement transducers
\ ----- (27 Autao Test

L +- [T Result

Electricity meter function for automatic testing of meters

Relay function for automatic testing of protective relays

M
L




*
4

Calpro300 PC Software — Te

www.calmet.com.pl

Calpro 300 PC Software allows to create Data Base with:

- Type of Device Under Test — properties of device like meter constant, range,
class of accuracy etc.

- Procedure — set of load points for testing (settingsof U, 1, o, f, P, Q, S,
harmonics, no. of impulses...)

and then to perform testing:

- Auto Test — automatic testing based on Type and Procedure

and Result evaluation:

- Result — presentation in form of Table (user editable) or Diagram with
possiblility of printout or export to Excel

Error test | Counting | Counter test |
No Point name Time ‘ U1 [v] ‘ Uz [v] ‘ U3 vl ‘ 11 [A] ‘ 12 [A] ‘ 13 [A] | f [Hz] | Phil ‘ Phi2 ‘ Phi3 ‘ JiN | i ‘ Limit [%]| £ [%]| Es [%]‘ OK
100A sym cos=1,0 1(0:57:03 230.000 230.000 230.000 100.000 100.000 100.000 50000 Cos100L Cosl00L Cosl.O0L L123 1.000| -0.485 0.000 ¥
10A sym cos=10  10:58:14 230.000 230.000 230.000 10.0000 10.0000 10.0000 50000 Cos1l00L CoslOOL CoslOOL L123 1.000| -0.243 0.011
10A sym cos=05L 10:58:44 230.000 230.000 230000 10.0000 10.0000 10.0000 50000 Cos050L Cos050L Cos0.50L L123 1.000| -0.165 0.000
1A sym cos=1,0 10:59:15 230,000 230.000 230000 1.00000 1.00000 1.00000 50000 Cos050L Cos050L CosO.50L L123 1.000| -0.222 0,025
10A L1 cos=10 11:.00:27 230.000 230.000 230000 10.0000 0.000000 0.000000 50000 Cosl0O0L CoslOOL CoslOOL L123 1.000| -0.389 0.009
10A L2 cos=10 11:01.03 230.000 230.000 230.000 0.000000 10.0000 0.000000 50000 Cosl00L Cosl00L CoslOOL L123 1000 -0.326 0.009
10A L3 cos=10 11:01:38 230.000 230.000 230.000 0.000000 0.000000 10.0000 50000 Cos1l00L Cosl00L Cosl.00L L123 1.000| -0.220) 0.000
10A L1 cos=0,5L  11:02:14 230.000 230.000 230.000 10.0000 0.000000 0.000000 50000 Cos050L Cos050L Cos0.50L L123 1.000| -0.225 0055
10A L2 cos=0,5L  11:02:52 230.000 230.000 230.000 0.000000 10.0000 0.000000 50000 Cos050L Cos050L Cos0.50L L123 1.000| -0.102) 0.009
10A L3 cos=0,5L  11:03:30 230.000 230.000 230.000 0.000000 0.000000 10.0000 50000 Cos050L Cos050L Cos0.50L L123 1.000| -0135 0040

W oo |~ |uw | w |k

3 2| | | | | el 2

LR[S S]S|S[S]S] K%

=
(]
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@— C300

TI'I\-EE Phase Powsr Callbrabr & Tesier
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Energy Meter Testil

& "B

NeC: @[T

fe

Testing Energy meter with C300 as a Source and Reference
Reference Energy is calculated on base of equation:

Egef = U X I X cos@(sing) Xt

Where:

Eref — reference energy

U — set value of voltage

| — set value of current
cos/sing — power factor

t — time of impulses counting

——— = = -
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Energy Meter Testi

(26 5 ,p 5 ’E\ Testing Energy meter with
B ~°® | (€300 as a Source and
050;0; e Error Calculator with

N oo ~=/\, external Reference Meter

T - INPUT

I 4 - GND

STUTHI ' S+
Ll ]_@I 1 T

I
d 3 : LL-*—

Meter ol
Under -
. Test el

PhotoHead

e

Reference
Meter

[el=Taf]s]s]

- Reference Energy is calculated on
: 1 2 base of number of impulses and

constant of any Reference Meter

oo 2 (Radian, ZERA, MTE....)

PhotoHead




Current Transformer and Clamp
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U T U3 Ipmax=120A4
e C300 P _
000006®0 Thres Phass Powar Calbraior & Tesier o ® when using current I1 only
8ine 82u8 88 —o® Ipmax=235604
ooy () when shorted 11, 12 and I3
[ — M s () HI terminals and I1, 12, 13
I 2 I3 no: @ LO terminals
®—0 9
Il\__ calmat
Ip=120A (380A) ls<BA

Up to 60A in parallel

Tostor

1000A clamp and sum of  1000A clamp with 100 turns  100A clamp and 100A cable
currents coil
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All completed Calmet C300B Calibrator’s set consists of:

e C300B calibrator class 0.02 or 0.05
(19”” Rack or Desktop case),

e power cord,

e Calpro 300 Soft — Basic PC Soft,

e USB / RS232 adapter,

e fuse T4A, 250V, 5x20 (2units),

e EA36 set (12units) of safety voltage and current cables up to 20A,

e EA21 set of accessories for safety cables (12units banana plug + 12units Cu),
e AD300 sockets adapter,

e C091A T3475-001 plug Amphenol for Calibrator inputs,

¢ operation manual of calibrator and software (2units),

e warranty card,

e calibration certificate.
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Optionally for Calmet C300B Calibrator are available:

e computer Laptop,

/

e Calpro 300TS PC Soft for automatic test of electric equipment,

77T
HHH

\\\ ¥7owww

¢ Calpro 300PQ PC Soft for programming of Power Quality
parameters,

e C300LabView-LabView Driver for C300B Calibrator,

e EA30 current cables up to 120A (6units) with set (18units)
of replaceable terminals,

e KAS300 transportation case for portable work,

e CF106H photo head with holder for inductive
meter and meter with LED,
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Optionally for Calmet C300B Calibrator are available:

e MPX8 Eight Inputs Multiplexer with MPX8 PC Soft for
simultaneously testing up to eight electricity meters,

e ER10 rack for hanging of meter under test,
e ER10H.3 rack for hanging of meter with 3-phase
quick connection device,

e ZW100/10A coil 100 turns / 10A,

e ZW10/20A coil 10 turns / 20A,

e RS232 - Bluetooth adapter for wireless connection.
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To see more devices and information visit our Web site: www.calmet.com.pl

.
=M Cﬂ LMET HOME PRODUCTS LABORATORY DOWNLOAD = ABOUTUS~ CONTACT = Search ... a, u,,,m-m,qs,a B= -

tam
Smart Calibration Devices

TOP PRODUCTS

Electricity meters testers and reference standards
TS33 - Three phase Fully
Automatic Test System

C300B - Power Calibrator
TE30 - Working Standard
TE30 Lite - Meter Tester

TB41 - Four Position Meter Test
Bench for smart meters

-E@'.asi..!

PRODUCTS BY CATEGORY

Power calibrators and power

quality calibrators 1533 - Three-phase Fully C3008B - Automatic TE30 - Portable Three-
N Automatic Test System electricity meters tester Phase Working Standard
HHneen csbratar with Reference Standard  class 0.02% or 0.05% and Power Quality Analyzer

Electricity meters testers and and Integrated Current and

Three phase, class 0.02% or 0.05% Electricity meters tester class 0.05%

reference standards Voltage Source
g electricity meter tester up to 120A and 0.1%. Three phase tester of
Instrument transformers testers The Calmet TS33 portable test (360A) and 560VAC with current transformers and analyser
Protection relays testers system consists of a three-phase programmab\g harmonics co.ntem_ of pgwer netw.or.k quality. It mgkes
reference meter of accuracy class It makes possible to automatic possible electricity meters testing

Network quality analysers 0.02%, 0.04% or 0.1% and an testing of electricity meters,

integrated three-phase currentand ~ measurement transducers, current

on the site or in the laboratory

Meter test stations

voltage source up to 3x120A/600V

e Data sheet

Read more ...

transformers and protection relays == Data sheet

e Data sheet

Read more ...

Read more ...

or contact by e-mail: mail@calmet.com.pl
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