Precision meter test eqmpment

Calmet Sp. z o.0. PE—

P
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 persons with Ph.D.
0O Calmet = CALibrators + METrology & R e |
e o o monres testing and pover (. 9O =
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 2015 - new group of Energy Meter Tester analysing
O Since 2019 - new group of Automatic Test Systems

-

WCALMET TS41— =
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Measurement Equipment
m— Customer Support in
since 1989 L problems sg ving

Energy meter testers,
Current Transformers
testers, Power quality

analysers

AC/DC Voltage,
Current, Power &
Test Benches

1 phase U,l,p

TE30 Electricit
Meters Tester cl.
0.05% or 0.1%

© ©.0.
Control Software felel
for measurement | ‘e
3 phase U,l,0,P,Q,S,E

equipment

I..“‘n

[ Test Systems ]

Calmet Sp. z o.0. Zielona Gora, ul. Kukulcza 18
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3-phase Meter Test Bench



Presentation target:

1.Meter Test on site equipment presentation
O Single phase energy meter testing

0 Three phase directly connected energy meter testing

O Three phase, CT/VT connected, energy meter testing

O Current transformer (CT) & Potential transformer (PT) testing
0 Power Quality Parameters influence for testing

O Basic technical parameters

O Standard (included in price) and optional accesories
2.Calibrators of current, voltage, power & enerqgy

O Simple AC current source (1/3 phase)

a Single phase power calibrator

O 3-phase power calibrator

O Automatic testing of energy metres in full range of loads — expert Test
Bench

3.Typical sets of equipment
4.Equipment presentation

IEC 62057-1 Test equipment, techniques and procedures for electrical energy meters

IEC 62057-2 Portable Test Equipment and Test Procedure for Electricity Meter and
Electricity Meter Installation

Calmet Sp. z o.0. Zielona Gora, ul. Kukulcza 18 3
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Caltest 10 - Electricity meters tester

Energy Meter Tester and Power Network
Analyser type Caltest 10

O Accuracy 0.5% or 0.2%
0 Voltage 85...265V AC

O Current range 0.01...100A (10A)(1000A)(3000A)
with current clamp input enables connection
without break in circuit

O Power up from measurement circuit
O Dummy load function

O Graphic LCD display

O Internal memory for results

0 Thermal results printing

O PC Software for data analysis

124308 e 14155 BT
= v 21, sa3fH . Ll 250 4%
PiS0AW  G:3113Var £=-0.780% " 1563
e0z:0500  sin:0.866 | t ns P 150,10
F:50.04Hz  ¥:60.02° 5 0.04Hz
SN tmlmwl*|3
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Caltest 10 - standard equipment

O Tester Caltest 10 accuracy cl. 0.2% or 0.5% P —

O Voltage cables (2) with set of replaceable ._
tips (6) A\
QO CT100A small current clamps up to 100A
O Interface RS232 cable & USB-RS232 adapter "

O Calsoft 10 PC software

O CF106 Photo scanning head for LED Energy
metres with UCF106 assembly device

QO AD10 adapter for current source or printer
power supply

O Transportation case, user manual

O Warranty card

O Manufacturer Calibration Certificate

Optional equipment

CT10A small current clamps up to 10A
CT1000A current clamps up to 1000A
FCT3000A flexible clamps up to
30/300/3000A

DR100 small thermal printer

CC11 current source

o0 0Oo0oo

Calmet Sp. z o.0. Zielona Gora, ul. Kukulcza 18
Poland, www.calmet.com.pl/en




TE30 Portable Three-Phase Worklng Standard
and Power Quality Analyzer

— -

OMeasure of power network parameters
and Meters testing in accuracy class 0.05
or 0.1

OVoltage range 0.05...600V

UCurrent range | \@E O
0,001...12(120)(1200)(30/300/3000)A )

OTesting of energy metres, potential and D y =
current transformers (CT/PT)

O Recording and analyse of Power Quality

QVector, oscillloscope, bar and trend
charts of three phase network

OPowering from measurement network‘
50...450V AC and from internal battery
with its own charger L3

ABig 7-inch full colour touch screen and ;230032 230.146 229.987 50001
+ 398.526 398.487 398.388 W 0.14200

AP e R

QO Calibration Certificate

: 0.00000 var| 994.511 var| 1379.87 var
: 2768.30 VA | 3842.78 VA| 2759.830 VA

2374.38 var
9370.88 VA

computer software Calmet TE30 PC so_ft 120342 15,0032 11.6993 290150
O Reading data and remote controlled via . 0.000 15.000 30.000
USB, Ethernet, Bluetooth : 1.00000 0.96593 0.86603 T: 0.94399
) in: 0.00000 0.25880 0.49999 : 0.25293
ORecording data on flash memory SD card :  0.00000 0.26795 0.57735 é: 0.28177
up to cplc]:] : 120.000 -120.000 ©| 120.000 o L123
: 2768.30 3711.86 W| 2390.07 y: 8870.23 W
>
>
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TE30 Electricity Meter Tester and Power Quality Analyzer?7
All possible types of connection: 1P2W, 3P4W, 3P3W, ..., direct or with clamps

Electricity meter testing - direct connection Electricity meter testing - connection with clamps

Electricity meter (CT) testing - direct connection Electricity meter testing (CT) - connection with clamps

! i

\

...
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TE30 Electricity Meter Tester and Power Quality Analyzer

U1=auto 1=auto -1g- 1 Ul=auto I1=auto 4Q-
U2-300V¥  [2-50.0A 10:19:34 Z 1\ U2=300V  12-50.0A 10:19:34

U3=300V  13=50.0A : 29.07.2013 U3=300V  I3=50.0A - 29.07.2013

P+ QI"' ] 230.032
230.146

229.987
12.0344
12.0032
11.9998
0.000
15.000
30.000

i

uit

clo|ok (b & <<

0.000
L123
0.14200
4.99150

Ul-aute  M-aut e = Ul-auto  l-aut .1g-
T e Py p Ui e, 260 | 10:19:34
U3=300V  13=50.04 y 29.07.2013 (O 304 U3=300V  13-50.0A . 40% 29.07.2013

100%|

T B
THD:13.24%
U:230.000V
f:50.001Hz

1280[s]
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TE30 Electricity Meter Tester and Power Quality Analyzer
Energy meter Register testing on site and laboratory

ot = =
UX U1=auto I1=auto ? GB 10 19 34
g 0 = =

_ error (partial error, average
£ 1.250% 8870.23 W @ - error, standard deviation)
2374.38 var directly in percentages [%]
£S 0.187% 5 9370.88 VA - ~ With methOd Of Setting time Of
. . . 0.94399 measurement or numer of
BT o5 impulses
1.500 % B O Function of automatic
:':gg ;’ identiffication Energy meter
t:| 1 s 1200 % constant
c: ’W ’W auto 1.100 % O Function of automatic
o E m— determining measurement
' ° time of numer of pulses

T e <| 268 | 10:19:34
2= annv 12-50. I]A =13
U3=300v  13-50.0A L }))) (e 40% 29.07.2013

—aute  I1-auto y — 1 268 10:19:34
UZ=300V  12=50.0A ] aLs
U3=300v  13-50.0A IS (s 29.07.2013

QVAR]  Limit[%] E[%] Es[%]

690000 0.00000 1.000 0000 v - ": Results Of test|ng
6900.00 0.00000 1.000 43 | 0011

5000 597558 1000 -0165 0000 are presented as:

345.000 597.557 1.000 0.025

0 000000 1000 89 0000 o X
0.00000 1000 26 0009 . ‘ TABLE
000000 1.000 0000 7

1991.86 1.000 0.055

3 50. 1991.86 1.000 0.009 W =
11:03:30 115000 1991.86 1.000 0.040 LY [ \. CHART *

© @ ~N oW N

-
o
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TE30 Electricity Meter Tester and Power Quality Analyzer
Energy meter Register testing on site and laboratory

=RV =auto =auto —1,
n | ) | B Function of energy measurement with
method of setting time periods for
P+ verification of Energy meter Register

directly in percent [%]
0.00kWh 0.01kWh|  1234.00kWh | |
E2: 15.12kWh 16.18KWh|  1249.89kWh| -2

sE: 15.12kWh 16.17kWh 15.89kWh

<P X Function of energy measurement
. for power P, P+, P-, Q, Q+, Q-, S

Pmax

Eref: 15.15kWh 15.15kWh 15.15kWh
E: -0.198% 6.733% 4.885%

Function of energy measurement
for the first (fundamental)
harmonic of active power PH1
and reactive power QH1

M=auto 1=auto ——_—:.—._ 2 GB 10:19:34
U2=300V  [2=50.04 L
U3=300V  I3=50.04 ! 29.07.2013

IEC 62053-24/Ed.1 Static
-ﬁ-“ Pmax-Pref

() meters for reactive energy at
25.000 kW |03.12.2013] 12:34 | 80.032 | gy

fundamental frequency
[0 03122013 1434 | 60,002 | 2 (classes 0,5S,1S and 1)

15 | min
03.12.2013]  19:34 | 156.309 | Function of maximum power measuring

80.898 &= for testing of maximum demand Energy
03.12.201322:34 .:!E!!: 7P

04122013 01:34 | 80.786 =z meters
[ 104020 | [ =
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HARMONICS OF POWER

Active power harmonics are arisen as the product of the appropriate harmonic of
voltage, current and the cosine of the phase shift angle between them

VP;=U; X I; X cose; EEOULIEEIEET LT

Ki — harmonic coefficient with respect to the first

P.
vK; = S—I X 100% harmonic of the apparent power S1
1

P LG H 2-15:37 Identifying the source
100%- of harmonics

* Provider * Consumer
* Provider ‘ Consumer

Calmet Sp. z o.0. Zielona Gora, ul. Kukulcza 18 11
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HARMONICS OF POWER

Calmet Sp. z o.0.

Non-linear,
| receiver |

Linear

receiver !

Zielona Gora, ul. Kukulcza 18

Poland, www.calmet.com.pl/en

Power flow in a circuit

with a non-linear
receiver

Po(N) - useful receiving
power non-linear

Ph(N) - returned power
in harmonics

P1(N) — 1st harmonic
power supplied

Po(L) - useful receiving
power linear

Ph(L) — absorbed power
in harmonics

P1(L) - 1st harmonic
power supplied

The user with a non-
linear receiver will pay
less and a user with a
linear receiver will pay

extra for unwanted
harmonics

12



TE30 Electricity Meter Tester and Power Quality Analyzer

CT, PT Transformers testing (LV & MV, voltage and current, simultaneously
in three phases) directly on site: ratio and phase shift error testing

Ul=auto 11=auto . 2 GB 10:19:34
U2=300¥  12=50.0A A ]
U3=300V  I3=50.0A (}))) 29.07.2013

Connection diagram | | L2 L3
: 80.0320 | 79.0320 . 80.5320

© 4.00234 3.99234 A 4.10234

: 0.00100 © 0.00200 ©| -0.00100

| 19.9963 | 19.7959 | 19.6307

: 0.01849 %] 1.03097 1.88099

: 0.00232 % 0.00893 % 0.01864

| 1.00 %] 1.00 %] 1.00

100.000 A 100.000 A| 100.000

E. ...................... 1 . :;' 500000 » 500000 ‘ 5_00000

CT Ratio error and phase error testing

O Function of computing
transformer ratio error
directly in percent [%]

:......i:::::Et:::::'?::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.':::::::::::::::::::E 0 Function of computing
phase shift error [°]

Calmet Sp. z o.0. Zielona Gora, ul. Kukulcza 18 13
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TE30 Electricity Meter Tester and Power Quality Analyzer

CT, PT Transformers testing (LV i MV, voltage and current, simultaneously in three
phases) directly on site: CT/PT burden testing

. .JW U1faut0 |1fautl:l = 2 GB 10:19:34
rest can be done by taking P NIRRT
into account the lenght (L) L1 L2

and cross-section of PTO 1i2.64332 V[2.64332 V12.64332 V
connection wires and serial 1:! 5. 0003[2)1 e)« 5. Ooﬂgg;% 4, 9333?% _ \\][E‘”\
I ®: . | . P - |
fuse (Rf) resistance CT(® 7.1.00000 (1.00000 [1.00000 i [ I
CT Burden testing :113.2167VA 13.2167VA 13.2167VA ]lE‘
sn:| 15VA! 15VA! 15VA N:M
:188.0991 % !88.0991 % :88.0991 % !
:!88.0991 % ! 88.0991 % !88.0991 % !

L: 0.000 m

— : 7, 0.0 mm?
: Rf: 0.000 Q)

Why the transformer
burden (load) is so
important?

Calmet Sp. z o.0. Zielona Gora, ul. Kukulcza 18 14
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TE30 Electricity Meter Tester and Power Quality Analyzer

CT Transformer testing: burden testing

CT - current transformer can operate with
stated accuracy only between 25% - 100%
of burden (load). In case of too long, or too
Limit of thin wire dimension or too small load, the
accuracy result, secondary current can be out of
Y S accuracy limits

e — ratio error [%]

A

100%

[%] transformer power rating Sn

Normal work 4an 718 4
area \ |/ \ | 4 \ |/
2 (3 4 15 7 11
Ip Is Connection wires FII IIE IEH .
~ Example:
2
Usl Us2 o _Pou-l 0,01750 "% - 2 - 10m 0 350
P= s = 1mm? I
—n8—0 O
Current transformer Pp = 122 -Rp =5%4-0,3502 =8,75VA
Calmet Sp. z o.0. Zielona Gora, ul. Kukulcza 18 15
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TE30 Electricity Meter Tester and Power Quality Analyzer

Functlon of power quality analyser + recording

0O Measuring of power quality parameters according to & - D
IEC 61000-4-30 class A with visualisation of measurement result in the
real time mode

d Analyzing of
measurement result
for EN 50160
compatibility or
indywidual
requirements of user

a Recordlng of power network parameters in the SD Flash 4-32GB

memory, which gives (8+64)x10°¢ sets of network parameters or long-
term registration of power quality

Calmet Sp. z o.0. Zielona Gora, ul. Kukulcza 18 16
Poland, www.calmet.com.pl/en



TE30 Electricity Meter Tester and Power Quality Analyzer

Function of power quality analyser + recording

U= 1= - G- U= 1= .19-
U200V 12-50.0A S 10:19:34 U200V 12-50.08 10:19:34
U3=300V  [3=50.0A . 29.07.2013 U3=300¥  I13=50.04 . 29.07.2013

[ ms + [V |y, <[25 [ 10 [mi <+ MIN
ENASIRIENES IRt
“ o< [68 [ 10 A

7 F O D . Uz | 230000 v t 10.0000%+ v §l @
[V TIDU | > | 5.00000 A v |

[v TIDI

[/ Flick i OD +£%

[=

b = 10:19:34 Selecting recording method:
' average value, max/min
value, outside limits, every
N Energy Meter error

1 [ week Selecting recorded parametrs and
W[ came averaging times

e Golecting time lenght of
O @ Canszi 12 O s, recording and start date
& time

OO 7

Calmet Sp. z o.0. Zielona Gora, ul. Kukulcza 18
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TE30 Electricity Meter Tester and Power Quality Analyzer

Equipment:

TE30 Analyzer s equipment
delivered in price:

O TE30 analyzer class 0.05%
or 0.1% with Basic function
power supply cord

Fuse T250mA 250V (2units)
Memory SD card (8GB)
Operation manual of analyser
Warranty card

Manufacturer calibration
certificate

=
:

pooooo

Calmet Sp. z o.0. Zielona Gora, ul. Kukulcza 18 18
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TE30 Electricity Meter Tester and Power Quality Analyzer
TE30 Analyzer s optional equipment:

Calmet TE30 PC Soft
with operation
manual and USB
Mini/USBA interface
cable

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

0% 47 Oy
EA20 additional - ﬂ)@ ﬂ) g ﬂﬂﬂ € —
accessories

REC function for
recording of power

network parameters (handlers and iy o
terminals 24pcs) of H ’ | —
safety cables ) | ‘ \ l ’ e —

LU — 3

AD100EXT extension 4 h

for powering from 7

measurement /j

network ~—/ ET30 transportation

: case

EA34 set of safety

measurement cables T =

(10pcs.)

ET32 transportation case | o
for additional accessories Y
.. E—
DR200D miniature thermal
printer with Bluetooth \ ¢ )\ —
p— &
Calmet Sp. z o.0. Zielona Gora, ul. Kukulcza 18 19
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TE3O0 Electricity Meter Tester and Power Quality Analyzer

TE30 Analyzer s optional equipment:

CT10AC electronic
compensated clamps
up to 12A (1set)

AmpliteWire 2000A
primary current
sensors up to 2000A
for LV and MV nets

(1pc) .
g
VoltLiteWire 40kVA ¢\ \ \ ) - ;
CT100AC electronic primary sensors up to— — £ SO
compensated clamps 40kV (1pc) "] @

up to 120A (1set)

CT1000AC electronic
compensated clamps
up to 1200A (1set)

Rechargeable battery
NiMH AA R6 1.2V
2700mAh (5pcs)

(T =
RSEI D Calmet TE30 option set 01 i
electronic & B! -~
T T L _— - A (CalmetTE30+ET30+ =
flexible clamps in L. CE&%AC+CF106H+EA34
ranges I & + )
30/300/3000A
(1set)
Calmet Sp. z o.0. Zielona Gora, ul. Kukulcza 18 pA
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TE3O0 Electricity Meter Tester and Power Quality Analyzer

TE30 standard set:

,,f:“\
€

“

Q'J

)
ome

&

N—

e N W W

Calmet Sp. z o.0. Zielona Gora, ul. Kukulcza 18
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Calmet TE30 option set 01

(CalmetTE30 + ET30 +

BN CT100AC + CF106H +

EA34 + EA20)

21



CC11 - small, portable electronic AC current source

CC11 single phase AC source

0 Can work as a programmable load for
single and 3-phase Energy meters

4.500R I=4.499A)

0 Range of current from 0.005 do 5.000A
0 Digital measurement of input current

O Sillent work and no warm

O Operation without need of energy meter
disconnection

O Powering from measurement circuit

O Insulated current output

O Accuracy class 0.2% for testing all kind of — — ge
devices with current input '

Calmet Sp. z o.0. Zielona Gora, ul. Kukulcza 18
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CC 1 1 — small, portable electronic AC current source

Measurement system for electricity meter testing on site with CC11
source and tester

Calmet CC11 Current Source s Equipment

Electricity meter
under test

CC11 source s set consist of:

0 CC1l1 AC current source

O Set of safety stackkable for safety cables (5)

O AKD11 accesories for safety cables (6)
(safety test Clip Kleps (3), adapter with
flexible Cu wire (2), safety crocodile test clip

€3))

O Fuse FF6, 3A 250V, 5x20 (5)
O Fuse ZGTH - 0,25A/500V (2)
O Operation manual
0 Guarantee certificate
O Manufacturer calibration certificate
Optionally for CC11 source are available:
Caltest 10 / Caltest 300 d ZW100/10A coil
calmet CC11 [ Calport 100 a ZW10/20A coil
AC CURRENT SOURCE ENERGY METER TESTER
Measurement system for electricity meter
testing on site with CC11 source and tester
Calmet Sp. z o.0. Zielona Gora, ul. Kukulcza 18 23
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TS33 — Three-phase Fully Automatic Test System with Reference
Standard and Integrated Current and Voltage Source

System
0...560V, 0...120A
with Reference Standard and Integrated
Current and Voltage Source
Accuracy: 0.02%, 0.04% or 0.1%

[T hree-phase Fully Automatic TesD

J

Calmet Sp. z o.0.

Q

Zielona Gora, ul. Kukulcza 18

Easy verification of metres under
precise load conditions, using
integrated current and voltage
source

Automatic operation with
predefined load points without the
need of an external PC

Modern SD flash memory card up to
32 GB for storage of customer data
and measurement results

Display of vector diagram, phase
sequence, wave from oscilloscope,
harmonics spectrum bar and trend
charts for analysis of the mains
conditions

User-friendly system for data input
and operation of combinated source
and reference meter

24
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TS33 — Three-phase Fully Automatic Test System with Reference
Standard and Integrated Current and Voltage Source

[T hree-phase Fully Automatic TesD

System
0...560V, 0...120A
with Reference Standard and Integrated
Current and Voltage Source O The system may be used either as a

Accuracy: 0.02%, 0.04% or 0.1% ) stand-alone reference standard
meter class 0.02%, 0.04%, or

0.1%, or toghether with the
integrated power source, or as a
stand-alone three-phase power
calibrator class 0.1%

O Data readout and test system
control via USB, Ethernet and
Bluetooth

Calmet Sp. z o.0. Zielona Gora, ul. Kukulcza 18 25
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TS33 — Three-phase Fully Automatic Test System with Reference

Standard and Integrated Current and Voltage Source
Testing the entire Energy measurement system

Accuracy of all kinds of meters £[%] CT/PT burden, ratio, phase shift error

Electromechanical (Ferraris)

3 4-Quadrants
§ Smart Meters

Ll 0
b
Calmet Sp. z o.0. Zielona Gora, ul. Kukulcza 18 PAS
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TS33 — Three-phase Fully Automatic Test System with Reference
Standard and Integrated Current and Voltage Source

O Easy verification of metres under precise load
conditions, using integrated current and voltage
source in class 0.02%, 0.04% lub 0.1%

O Voltage range 0,05...600V

U Current range
0.001...120A(12)(120)(1200)(30/300/3000)A

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

O Automatic operation with predefined load points
without the need of an external PC

FMCALMET /
TS33

(LR OO b

00 b

O Vector, oscilloscope, bar and trend charts of
three phase network

O Automatic Meter Constant recognition

O Automatic setting of measurement conditions La

(time, number of pulses) { 230005 231.012 228,997 . 50,000
QO Big 7-inch full colour touch screen and computer : :?a?ﬁg;? :“fﬂgj;‘ j";gfi :5;;;::
software Calmet TS PC-Soft e T B
0 Reading data and remote controlled via USB, 1 0.93970 0.90626 0.93973 3 0.92829
Ethernet, Bluetooth in:  0.34199 0.42272 -0.34192 20 014715
m o 0.36394 0.46645 <0.36386 2. 0.15851
0 Recording data on flash memory SD card {0000 © 109988 ° 125000 ° [y  L123
up tO 32 GB : 1.08075 KW 1.06781 KW 1.05449 kW 3: 3.20305
o 393327 wvar 498.081 var -3B3.6B1 wvar 3: 507.726
O Calibration Certificate : 115010 kVA 117827 KVA 1.12212 kVA 3

3.45049 KVA =y
3

Calmet Sp. z o.0. Zielona Gora, ul. Kukulcza 18 27
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TS33 — Three-phase Fully Automatic Test System with Reference Standard
and Integrated Current and Voltage Source

All possible types of connection: 1P2W, 3P4W, 3P3W,..., direct or with clamps

=g -8
=

. -
i

1

Single phase meter testing

1P2W - TS33 as meter

>Three phase meter testing
3P4W - TS33 as meter

Three phase meter

testing 3P4W - TS33

gr——.ﬁ'—'
N 11

—I

as a meter with clamps

Calmet Sp. z o.0.

Zielona Gora, ul. Kukulcza 18
Poland, www.calmet.com.pl/en

Three phase meter

* testing 3P3W - TS33

as meter




TS33 — Three-phase Fully Automatic Test System with Reference Standard
and Integrated Current and Voltage Source

All possible types of metres: 1P2W, 3P4W, 3P3W. TS33 as source and reference

J_L g ] 11
[)U Single phase meter testing i B! Dﬂ

‘ - 1P2W - TS33 as source 1 B Three phase meter
I ES : 1 | testing 3P4W - TS33

[ )3 ] e ) nialnigigiginiz

J ¥ CRLMET

= — 9
= -

BT

LEDT

] I [bH

~ I nU ‘ I
Sin_gle phase meter Three phase
o testing 1P2W - TS33 . h o meter testing
"' as source of current - SOBASEOAS DR 3P3W - TS33

as source
‘= 8 T

" o - = B 8
el g C . - .--_.v
=D el L r

\

:?
D[ e—

N
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TS33 — Three-phase Fully Automatic Test System with Reference
Standard and Integrated Current and Voltage Source
TS33 reference meter mode: whole intallation measurement ,,as it is”

RMS values of U,1,,F,P,Q,S Counter (register) test Maximum demand meter test CT burden test
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TS33 — Three-phase Fully Automatic Test System with Reference
Standard and Integrated Current and Voltage Source

TS33 optional equipment

0 Calmet TS33 test system class 0.02,
0.04 or 0.1 with Basic function

O Power cord

O Fuse T6A 250V (2pcs) i FF16A 500V
(6pcs)

O Memory card SD 8GB

0 EA31 set of safety measurement
cables (12pcs)

0 CO091A T3475-001 plug Amphenol for
Reference pulse output

0 Operation manual

O Warranty card

O Calibration certificate
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TS33 — Three-phase Fully Automatic Test System with Reference

Standard and Integrated Current and Voltage Source

Calmet TS PC-Soft
with operation
manual and USB B/
USB A interface
cable

TT - function -
Testing of CT and PT

EA30 120A test
leads (6pcs.) with
terminals set
(@R:1:1))

DR200D miniature
thermal printer with
Bluetooth

Calmet Sp. z o.0.

TS33 optlonal equipment

Zielona Gora, ul.

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

EA20 additional
accessories for
safety cables

ER10H.3 1-position
rack for hanging of
meter with quick
connection device
3-phase

Kukulcza 18

Poland, www.calmet.com.pl/en
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TS33 — Three-phase Fully Automatic Test System with Reference
Standard and Integrated Current and Voltage Source

CT10AC error
compensated
clamps up to 12A
(1set)

CT100AC error
compensated
clamps up to 120A
(1set)

CT1000AC error
compensated
clamps up to 1200A
(1set)

FCT3000AC.B error
compensated
flexible clamps
30/300/3000A
(1set)

Calmet Sp. z o.0.

TS33 optional

equipment

ALW?2000AC.1
primary current
sensor up to 2000A
for LV and MV
network (1pc)

VLW40kVC.1 - : AN/ ®
primary voltage ﬂ =
sensor up to 40kV @
(1pc)

o
ET31 transportation .
case for additional g
accessories | s

Calmet TS33 option set 01
(CalmetTS33 + ET32 + |
CT100AC + CF106H + .
EA20) |
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TS33 — option set TB1 - Three phase meter test station

Device under
test -DUT

TS33 Automatic Test

System
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C300B - 3-Phase Power Calibrator and Tester of Power Engineering Devices

4 3-phase Calibrator h

3x [0...560V, 0...120A]
with Reference Standard
Accuracy: 0.02%
or 0.05% )

a 3-phase voltage source up to
560V
Q 3-phase current source up to
120A and 1-phase up to 360A
— a Programming up to 64th voltage
eI PR . and current harmonics
9 K,&’ Q, . 0 Power quality programming
G‘“ L e : a 2 inputs for energy metres
el (@S | AR - testing
i O Start/stop inputs for protective
oA o | relays testing
2 i o a AC inputs for measurement
- transformers and current clamp
testing
O Manual mode and automatic test
procedures
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C300B - 3-Phase Power Calibrator and Tester of Power Engineering Devices

Calibrator/tester C300B is used for adjusting, checking and
verification of measuring instruments used in power engineering:

AC Voltmeter AC Ammeter Clamp Meter Phase Meter Power Factor Meter

Protective Relay Power Quality Analyzer
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C300B - 3-Phase Power Calibrator

PC

With soft
Calpro 300

| RS232

and Tester — General Block Diagram
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C300B - 3-Phase Power Calibrator and Tester of Power Engineering Devices

Testing meters in an automatic procedure
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C300B - 3-Phase Power Calibrator and Tester of Power Engineering Devices

Testing of meter - results
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C300B - 3-Phase Power Calibrator and Tester of Power Engineering Devices
All completed Calmet C300B Calibrator’s set consists of:

C300B calibrator class 0.02 or 0.05
Power cord

Calpro 300 Soft — Basic PC Soft
USB/RS232 adapter

fuse T4A, 250V, 5x20A (2units)
EA36 set of safety voltage cables
(6units) and current cables up to
20A (6units)

EA21 set of accessories for safety
cables (12units banana plug + 12
units Cu)

AD300 sockets adapter

C091A T3475-001 Amphenol for
Calibrator inputs

Operation manual of calibrator and
software (2units)

Warranty card

Calibration certificate

poooon

U
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C300B - 3-Phase Power Calibrator and Tester of Power Engineering Devices
Optionally for Calmet C300B Calibrator are avaible:

KAS300
transportation case
for portable work

Computer Laptop

Calpro 300TS PC Soft for
automatic test of electric
equipment

Calpro 300PQ PC Soft for
programming of Power
Quality parmeters

CF106H - photo
head with holder for
inductive meter and
meter with LED

C300LabView — LabView
Driver for C300B
Calibrator

EH10.3 —-phase
EA30 current cables ; // g g @ g g % quick connection
up to 120A (6units) device
with set (18units) of
replaceable ﬁ (‘ﬂ ﬂ m! ‘m MI
terminals $+ + ; * é
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C300B - 3-Phase Power Calibrator and Tester of Power Engineering Devices
Optionally for Calmet C300B Calibrator are avaible:

e

MPX8 - Eight Inputs
Multiplekser with TB
PC-Soft for
simultaneously testing
up to eight electricity

RS232 - Bluetooth
adapter for wireless
connection

o B 1 1 (e [ ) e | ][
s 0O0OG0OGOOGOOOGO

meters
ZW100/10A - coil 100 turns/10A
N “ . ER10 - rack for
“ \ hanging of meter
under test
= \
ZW10/20A - coil 10 |
turns/20A !\
P
I : EH10.3 - phase quick
. connection device
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CP11B - single Phase Power Calibrator and Tester of Power Engineering

Devices
( Single Phase Calibrator )
0...560V, 0...120A
And Tester of Power Engineering
Devices
Accuracy: 0.02% or 0.05% )

M CALMET CP11B

’ Single Phase Power Calibrator & Tester

U 230.000 Vv B LA e '

11 500000 A & @ [k)lAum
000 ° © @ icosiisin

50.000 Hz & =

P 115000 W & 8 )

Q var 9 13 IR

si 1150.00 VA @ 3 -

’X' ‘ 17232

u: 230.000 Vv

. 75.000 A
30.00 -
50.000

: 14938.9
+ 8625.00
: [17250.0

% ‘ 09:01:16

29 03 2013

Q Voltage source up to 560V

Q Current source up to 120A with a single
pair of current sockets

Q Accuracy class 0.02% or 0.05% to
calibrate digital instruments

O Single procuct in a single case without
auxillary amplifiers

O High burden of outputs to drive older
analogue instruments

U Large colour Touchscreen and Calpro300

4 Manual mode and automatic test
procedures
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TB41 Four Position Meter Test Bench for smart meters

New generation of the automated Smart
Meter Test Bench

Accuracy class 0.02% or 0.04% with built
in reference meter

Extremely high accuracy class with
external reference meter

Automatic Test Procedures and Test
Reports

Simultaneously testing up to 4 electricity
metres with different constants
Programmed form (harmonics) & special
shapes of currents and voltages
Three-phase current and voltage source in
range 0.001A...120A (300VA) and
20V...600V (150VA) per channel

Signal generation without additional
auxiliary amplifiers

Compact module design, size and light
weight

AC single phase power supply operation
only (<2000VA)

Isolation transformers ICT for meter with
~closed link” (IP link)
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TB41 Four Position Meter Test Bench for smart metres
Standard equipment

TS41 automatic test system class 0.02 or 0.04
Mpx8 Eight Inputs Meter Calculator with

TB PC Soft (for controlling the process of
simultaneously testing up to 4 energy meters)
ER41H.3 four position testing stand

Computer Laptop PC with PC software

CF106 photo head for inductive meter and
meter with LED (4units)

AD300 socket adapter

Power cord (2units)

Fuse T4A, 250V, 5x20 (2units)

C091A T3475-001 plug Amphenol for
Calibrator inputs

Operation manuals and assembly manual
Warranty card

Manufacturer calibration certificate

neesseses

-
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TB41 Four Position Meter Test Bench for smart metres
Optionally equipment for TB41

Error Display

EC10.3 ICT current
isolation
transformer up to
120A (4units) with
EA38 set of current
cables up to 120A
(15units) for
working with ICT

ED10 individual error =
display (4units) with
cables

] — 4 B ) C091A T3475-001
External high a1 ‘/ plug Amphenol for
accuracy "::;L 5 TS41 system
reference meter \ inputs
Radian Research '
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Energy Meter Testing Organization System

Site/Customer Laboratory/Utility

Testers class 0.2%, 0.1%, 0.05% Testers class 0.02%, 0.05%

i DCOCE T

sTransportation”
error
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