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Stationary Five Position
Three-phase Meter Test Bench
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CALMET Sp. zo.0.

 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.

U 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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Mesurement Equipment
since 1989

Customer Support /

|n problems solving

Energy meter testers, Current
Transformers testers Power
quality analysers

N
W
3 phase, 3 phase,
(I;,,oa5i/(: 120A, 0.02%

Control Software for
measurement equipment

N

AC/DC Voltage, Current & Power
Calibrators, Test Benches
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3 phase Test Bench

Integrated Reference Standard

[Current and Voltage Source with
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» Fully automatic procedures for meter testing

» Accuracy class 0.02% or 0.04% with internal
reference standard

» Extremely high accuracy class with external
reference standard

» Wide range of voltage 20...600V at 150VA and
current 0.001...120A at 300VA per phase

» Harmonics up to 63rd and special shapes
generation capability

» Simultaneously testing up to 5 meters with
different constants

» Testing of single- & three-phase meters
with & without closed I-P links

» Small size, light weight and economy powering
max. 2000VA at fully possibilities according to
EN-IEC 62057-1 standard

» Compact power source with internal reference

standard can be applied as three-phase portable

test system without need of an external PC




"l »
www.calmet.com.pl

TB51 Front view:

ED10 error display '_E ! |E ‘

CF106 Photohead

([ EH10.3 quick
|_connection device
J

Computer Laptop
PC with
TB PC-Soft

( EC11.3 ICT current
isolation
\_transformer

-
TS41 High Power
Automatic Test

Control panel ]
System

MPX8 Eight
Inputs Meter
Error Calculator
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Typical configuration of Calmet TB51 Test Bench Station

g Error Display ! g g
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TB PC-Soft functionality: Computer software TB PC-Soft is designed for control
MPX8 Multichannel Meter Error Calculator, Power Source and auxiliary devices in
order to full automation of electricity meters testing process

Start window of TB PC-Soft

T TE PC Soft - — O ®

File View Options Help

TLEEELEE

Toolbar of
software
with menu

Waveform "
@u |

@1
Operation
A EE
Actual —
Q EID ectricity meter Procedure name Electricity meter name
settings -3 Type
Example testing procedure w Landis Gyr E550 w [ shutdown
and
Test points = % -
- rror
measure No Point Name ~
: Al low e secesy DuT1 DuT2 DuT3 DUT4 | DUTS | DUTE DuUT? DuT8
ments 1 0.0055 00515 00196  -0.0086
3 | 10% load accuracy
* 2 0.0031 0.0408 0.0216 -0.0066 / \
f| e | d / 4 | 20% load accuracy
D Customer e 3 0.0084 0.0452 0.0178 -0.0055 Communi
5 pad accura -
BD Waveform & 4 0.0090 0.0507 0.0236 0.0038
. » (3 .
i [Z] Harmonics 5 - - - -
o [Z3 Shape 7 | 200% load accuracy Catlon
& | 500% Ioad accuracy status ba r
F n | n 9 | 1000% load accuracy v .
u Ct 0 CtrlfShift - multiple points selection W|th
field . .
Control pane! information
P st | @ stop | about
é [&] 0.0065 0.0471 0.0207 -0.0043
00 pae | I pause 0.0027 00050 00025  0.0054 MPX8
I=0 u,1=0 £l : o Liped LS
Limit [%] 10000 1.0000  1.0000  1.0000 l Multi p|exe r

Foint TENNNNNNNNNN T 7T
Procedure

Ready TB PC Soft v 1.0.3.3 MPX8 5/N:45 Firmware: 1.1.0 @ COM26: Connected T541 5/M:30123 Fir
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Functions of unrolling Electricity meter menu of TB PC-Soft

[ Type for entering parameters of meter under test (taken from specification

ctricity meter

L data sheet or front plate) to testing electricity meters database Type
Procedure for entering data (load points, test conditions) to measuring Rincudkig
q procedures database . .
- - —_— - - Configuration
Configuration for activating impulse inputs of the MPX8 Multiplexer
> Auto Test
Auto Test for performing automatic test of electricity meters, according to Result
L selected measuring procedure

4 Result for visualization, edition and storing measurements results:

- Admin for using clients database during reports edition : :
- Table for visualization, edition and saving results in form of tables Funnae
\_ " Graphic for visualization, edition and saving results in form of diagrams : @ Customer

Waveform

Customer function contains customer database

Waveform for setting harmonic contents and shape of output signal:
- Harmonics for programming value and phase shift of harmonics Funnes
- Shape for programming different non harmonics testing shapes

\_
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TB PC-Soft - Electricity meter Type setting —
entering meter parameters and data to electricity meters’ database

[ Meter constant entering ] [ Maximum voltage and current entering ]

—l

name
entering/readin
K g/ g )

v
/

( Nominal / Base
voltage and

(_current entering_

Class of accuracy

\

entering v
\
Reset time
entering

forprepaid energy J/

f meters - {

Reference meter
check box

é L. Electricity meter name
Electricity meter

7

Frequency entering

\

SN

| Calport100plus spr DIR 124 N\

Mominal parameters

Ub - Base voltage

v

Class of accuracy

Type of meter

Reference meter

omment

Ib - Base current

Umax - Max voltage

A
[0.1 | %
Meter connection Transformer
3 Phase, 4 Wire v
Direct
et
vt

Calport100plus spraw

dla wej prdowych bezparednich 124

|

CICIRY
Imax - Max current F - Freguency
v A 50 ~| Hz

Meter constant

| 5000.000000

| Elﬂl | pulse/kwh

\

Meter connection] [Direct, CT, VT buttons for selection direct eIectricity]

selection

meter or with current and/or voltage transformer
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TB PC-Soft - Electricity meter testing Procedure setting —
entering procedure data to measuring procedures’ database

[ Procedure table rows edition buttons ] [Measuring procedure file edition I

S~ N\ /
' \_ Procedure name \\ V
Electricity meter _~ [Caport100plus spr DR 124 ~ 7] ol &l & | xy |
name
. . Test point
enterlng/readlng Point name |P1 57V bA cosl EEH_ | EH— Esl-bl El-b |

/ - \/ UlssUbl (57 v|w 57 % |57 % [l
Test point Tewi[s v]% [® v]% [ “]%  [a £ 03 “]se Clome

Ilgzir:’:n neatri\r:; / ?E § * = e ° M Qs ,,
Base voltage, G e g v[° Clwevefom :l
Base current, SR Test method Test duration
Phase shift, 7 gi’“” fest S O Impuises 0 O Cydes 2
epeatability Start up @ Time 5 ® e -

|~
Frequency (") Counting Creep test
(O Counter & Constant 0 Error limit 1 0.05 1o, OFnergy[ | kwh] 0

Test type No | Point Name U1 [%Ub] | U2 [%Ub] el [|eeen |6
selection
\ J 2 P157V6A cos0 5L
r NS | 3 PisTveAcosnsc 57 57
Measuring / 4 P257V6A cost 57
5 P257V6A cosD5L 57

procedure table
L J

[Test method selection] [ Error limit entering ] [Test duration entering]
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TB PC-Soft - Electricity meter testing Configuration setting —

activating impulse inputs of the MPX8 Error Calculator

~

/DUT configuration —
enabling or disabling
consecutive MPX8
Multiplexer inputs for
calculating error of |~
connected device under
test (DUT) with fields for

\entering type of DUT

4 Reference meter —
enabling or disabling the
last, eighth input of
MPX8 Multiplexer as a

Reference meter

=> | Radian RD31A P+ REF

\reference meter inputf

DUT configuration
DUT1  |DUTL Calport100plus spr DIR. 124 v|
puUT2  |DUT2 | Calport100plus spr DIR 124 v|
7 [-ours | DUT3 ‘TE300.05 v |
DUT4 | DUT4 TS5330.04 ~|
CJouts | DUTS .
[ ]ouTs DUTS e
(Jourz | DUT? v
DUTE | DUTS -
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TB PC-Soft - Electricity meter testing Auto Test function —
automatic test execution for selected meters, according to chosen procedure

[ Electricity meter name selection ] [ Partial results table

\

J

Procedure name Electricity meter name

Procedure name
selection

| Calport100plus spr DIR. 12A v | | Calport100plus spr DIR 12A

Test points
Mo Point Name |
P3 110V 8A cos0.5C
P 110V 6A cos
P 110V 6A cos0.5L

N\ (

Error [%] 4

Test points table with
columns of measuring
points

DuT1 DuT2 DUT3 DuT4 DUTS DUTE DuTy DuTa

.

P1 300V 6A cos1
P1 300V 8A cos0.5L
P1 300V BA cos0.5C

P2 300V 64 cosi A
Ctrl/Shift - multiple points selection

u
u
u
u
u
u
u
L]

BN B R REBY

Control panel

Control panel with
Start / Stop button and
Point / Procedure
progress indicators

£
1=0 u,I=0 Eg %]
Limit [%]

AN
N
Control panel with Start / Stop button and
Point / Procedure progress indicators
J




TB PC-Soft - Electricity meter testing Result / Admin function —
preparing description data for measuring report edition
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Use for all — the same customer
name is used for all DUTs

o~

[ Site info frame ]

/

Number of device
under test

Customer name
entering

Customer info fram

[
7

.

\

Customer name

\@Tj- DUtz DUT3 DuT4 DUTs DUTG DUTF DUT8

/| Calmet

Uze for all

Customer info

Comment

Site info

Calmet

/Name:

Address:

65-472 Zielona Gora

Phaone:

+45 68 32404 56

Phane:

Email:

mail @calmet. com. pl

Email:

Name:| Calmet

Address:| 65-472 Zielona Gora

+43 68 324 04 56

mail @calmet. com.pl

Comment field for
additional informationJ/

7

\

Electricity meter info L
j’

Electricity meter info
Electricity meter name
Meter constant
Transformer

CcT
VT

Serial number

5000.000000 pulsefkith
Direct
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TB PC-Soft - Electricity meter testing Result / Table function —
visualization and edition measured results in form of table

Button enables
Measurement vector diagram Button for deleting Advanced button for

results table window of selected rows from the table table edition

measuring point \

N
x Advanced |
DUT1 pUT2 DUT3 DUT4 DUTS DUTe DUT7 DUTE X J—I
[ vz

Tabs field makes possible
switching between
consecutive DUTs

No Point name Date | Tme | U1pv1| u2mv | [uzspa| vatp| nial | el | Bl | Fia| o1 | 02 | o3 A g | umt | Tre| g, e ora

o P17V BA cos1 2012-03-12 09:02-11 57.0000 57.0000 S7.N\ 000  0.00 0.0 600000 0 0 50300 0.00° 000- 0.00- i L123 0.0500 % 00336 - W
2 P15TVEA cosDEL 2012-03-12 09:0552 57.0000 57.0000 57.00 000 000 0.00 600000 0 0 50300 6000° 60.00° 60.00° 1 L123 0.1000% 00462 - o
3 P1S7V6A cos0.5C 2012-03-12 09:09:32 57.0000 57.0000 57.00?& 000 000  0.00 600000 0 0 50.300 £0.00° -60.00° 0.00° 1 L123 0.1000% 00418 - v
4 P27V BA cos! 2012-03-12 09:13:09 57.0000 57.0000 57.0000 ° 0.00 000  0.00 0 600000 0 50300 000° 0.00° 0.00° I, L123 0.0500% 0.0021 |
5 P257V6AcosDSL 2012-03-12 09:1648 57.0000 57.0000 57.0000  0.00 000  0.00 0 600000 0 50300 60.00° 60.00° 60.00° & L1123 0.1000% 00107 - v
8 P257VBAcos0.5C 20120312 09:20:30 57.0000 57.0000 57.0000 000  0.00  0.00 0 600000 0 50.300 60.00° -60.00° 60.00° I L1123 0.1000% 00054 - v
7 P357V6ACos! 2012-03-12 09:24:07 57.0000 57.0000 57.0000 000 000  0.00 0 0 6.00000 50300 000° 0007 000° J L123 0.0500% -0.0053 - v
8 PISTVEAcosSL 20120312 09:2747 57.0000 57.0000 57.0000 000  0.00  0.00 0 0 6.00000 50300 60.00° 60.00° €0.00° I L123 0.1000% -0.0282 - v
9 P357VBAcosDSC 2012-03-12 09:3129 57.0000 57.0000 57.0000 000 000 000 0 0 6.00000 50.300 000 ennn: ennnc T iano nannne onioc e

10 P 57V 6A cos1 2012-03-12 08:35:04 S57.0000 57.0000 57.0000 0.00 0.00 0.00 £.00000 &.00000 &.00000 50300 O0.00°

11 P57V 6A cos0.5L 2012-03-12 09:38:42 57.0000 S57.0000 57.0000 0.00 0.00 0.00 &£.00000 &.00000 6.00000 S0.300 €0.00° B-Q~
12 P57V 6A cos0.5C 2012-03-12 09:42:19 57.0000 57.0000 S57.0000 0.00 0.00 0.00 &£.00000 &.00000 6.00000 S0.300 -£0.00° u
13 P1 110V 6A cos1 2012-03-12 09.45:56 110.000 110.000 110.000 0.00 0.00 0.00  £.00000 o 0 50300 000"

14 P1 110V 6A cos0.5L 2012-03-12 09:49:36 110.000 110.000 110.000 0.00 0.00 0.00 6.00000 o 0 50300 60.00°

15 P1 110V 6A cos0.5C 2012-03-12 09:53:18 110.000 110.000 110.000 0.00 0.00 0.00 &.00000 o 0 50300 -60.00°

16 P2 110V 6A cos1 2012-03-12 09:56:54 110.000 110.000 110.000 0.00 0.00 0.00 0 6.00000 0 50300 o000°

17 P2 110V 6A cos0.5L 2012-03-12 10:00:32 110.000 110000 110.000 000 000 000 0 600000 0 50300 6000°

18 P2 110V 8A cos0.5C 2012-03-12 10:04:11 110.000 110.000 110.000 0.00 0.00 0.00 0 &.00000 0 50300 -60.00°

19 P2 110V 8A cos1 2012-03-12 10:07:47 110.000 110.000 110.000 0.00 0.00 0.00 o 0 &.00000 S0.300 0Q00°

20 P3 110V 6A cos0.5L 2012-03-12 10:11:26 110.000 110.000 110.000 0.00 0.00 0.00 o 0 6.00000 50.300 60.00° [
2 P3 110V 6A cos0.5C 2012-03-12 10:15:07 110.000 110.000 110.000 0.00 0.00 0.00 o 0 6.00000 50.300 -60.00°

2 P 110V 6A cog1 2012-03-12 10:18:41 110.000 110.000 110.000 0.00 0.00 0.00 &£.00000 6.00000 6.00000 50300 O0.00°
23 P 110V 6A cos0.5L 2012-03-12 10:22:17 110.000 110.000 110.000 0.00 0.00 0.00 6.00000 600000 6.00000 50.300 60.00°
24 P 110V 8A cos0.5C 2012-03-12 10:25:53 110.000 110.000 110000 000 000 0.00 600000 600000 600000 50300 -60.00°

2 D4 ANMI BA ~aed W47 N2 47 4N-30-77 200 AN NN AN 20N NAN n an nan nan & nnnnn n N cnann nonnc

Vector diagram of selected
measuring point
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TB PC-Soft - Electricity meter testing Result / Graphic function —

visualization and edition measured results in form of graph

Diagram field of error
function and error | imits

/Y axis frame includes:
- Quantity field
- Limit field
- Max field — entering
maximum function value
- Min field — entering
\minimum function value

Y axis X axis

Colors

Cursor position

) Wputs [T [puTs ¥: 0.340348
Quantity: Epslon | Max:[0.42 | QuanttyiNo | 2 £ I W ouTA W ouTs —
umic[ano <] v [ 02 /\ 5o = | Boow o, PR

X axis frame mcIudes
- Quantity field

- Buttons for zooming in
and zooming out

/

Colours frame makes
possible to enable/disable
consecutive DUTs’ charts

and change their colour

\

Cursor position frame
contains cursor’s
coordinates




www.calmet.com.pl

TB PC-Soft - Customer function —
preparing predefined description data for measuring report

Site info frame with
edition fields
\

7

Customer name entering
&

L

P
Customer info frame with |

edition fields

|

Comment field for
additional information

Customer name

= x
—_— = /ol |l | |
Customer info Site info
7 Mame: | Calmet Name:| Calmet V |
j/ Address: | 65-472 Zielona Gora nddress:| 65-472 Ziclona Gora |
Phone: | +45 63 324 04 56 Phone:| 443 658 32404 56
Email: | mail @calmet. cam.pl Email:| mail @calmet.com.pl
Comment
i

J7
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TB PC-Soft - Harmonics function —
setting the magnitude and phase of harmonics

( B
Selecting channel to
set harmonics
4 Setting the
magnitude of s '
harmonic in percent A 1300
of first harmonic & 99 20
i 13 0.0
\_ magnitude 10| 00 00
L 0.9 180.0
( Setting the phase M °0
. - (3] oe 00
shift of harmonic in 4| oo 00
q 15 0s 180.0
degrees with el oo oo
reference to the first KA 0.0
\ harmOnIC Copy from: (® Oscilloscope 4 () Harmonics EE: 1?1‘% TTEE: E%:
(* Fields for selecting e Oustrstovpue Roadhermoncs to calbrat
. . (i for U, 11 for I
channels in which @ Individual
harmonics will be p /
\ programmed Selecting mode of visualization as Coefficients field of programmed
graphic oscilloscope diagram shape of signal
J
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TB PC-Soft - Shape function —
selecting the wave shape of voltage and current

( Selecting channel to
set wave shape

r

Selecting wave shapes

\

Fields for selecting
channels in which
shape will be P ——— Upload shape to calbrator

for U, T1 for
programmed o Ut fort
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TB51: how to order — versions, options, accessories
TB51 versions: accuracy class 0.02% or 0.04% Standard scope of delivery

CF106 photo head (4 units)

Cilmetzp z0a. THREE PHASE AUTOMATIC TEST

e EST VTN
ot s—mz}_" Eaikelcna Stroat 18 £2
“MCALMET e EMCALMET | some soham st e TSA1

CERTIFICATE OF CALIBRATION HIGH POWER THREE PHASE FULLY AUTOMATIC TEST SYSTEM
WITH REFERENCE STANDARD

nnnnnn . It AND INTEGRATED CURRENT AND VOLTAGE SOURCE
Thrw Puss Norwath Ao s ey b Tesarasd type Calmet 1541
sssssss

USER'S MANUAL

!
l
|

: I .
. -
Manufacturer Calibration Operation manual Set of voltage and current cables “ ER51H.3 four position testing stand
Certificate for hanging 3-phase meters
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TB51: how to order — versions, options, accessories

Optional scope of delivery 1

TB51 optional accessories:

o= o)

ED10 Individual
Error Display (4 units) EA45 set of current cables up to 120A
(18 units) for working with ICT

\
EC11.3 Isolation Transformer (4 units) , - S S
5% 5 W g % gy 5 P Ty T og O e N PLIFIAK 0530069 OFYOINAE
n ul. Kukukea 18
P T 2 e o e oo srea
T o ey B
The Group of Cartification Laboratorie: I Sanayi Ticaret Lid. SMADECTINO POCHODZEIA
o M- T Wreton 19 Mayis Mah, Inons Cad., Sumer Sok
e e T S e e S
CALIBRATION CERTIFICATE Istanbal - Turkey POLAND
Sy soeme vampts e rtiasgcon S Vwagi Rarancs Romargrs
o
o
|6 Uctte oaathons publ rumery e | odts spobomt 598 ‘cwarte. o
e =

ojfazo
7P TE3O klasy dokdadundci 0.05% o abe. 28362 wraz

2 duia 06112018

aakyoar dad -
‘aod nstrumenst Transformers class 0.05% SN 26362 with

‘dated 06.11.2018) ﬁ*-—‘

External high accuracy reference meter
Radian Research

puaye

e e

e
et
St et n (e ongenre

Calibration Certificate from Certificate of Origin from Customs
1ISO17025 accredited lab and Chamber of Commerce
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To see more devices and information visit our Web site: www.calmet.com.pl
“MCALMET

Smart Calibration Devices

HOME PRODUCTS LABORATORY~ DOWNLOAD~ ABOUTUS~ CONTACT~ Search ... Q, un,m-mmm B

TOP PRODUCTS

TS33 - Three phase Fully
Automatic Test System

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

TB51 - Five Position Meter Test
Bench for smart meters

PRODUCTS BY CATEGORY

Power calibrators and power
quality calibrators

Multifunction calibrators

Electricity meters testers and
reference standards

Instrument transformers testers
Protection relays testers

Network quality analysers

Meter test stations

Meter test stations

TB51 - Five Position Meter
Test Bench for smart
meters

Three phase electricity meter test
bench with extremely compact
design size and light weight for
simultaneous and automatic testing
of 5 electricity meters with different
constants and with “closed link”

w= Data sheet

Read more ...

TS33 option set TB1 - Three
phase meter test station

Single position three phase fully
automated 0.02%, 0.04% or 0.01%
accuracy class test station for
electricity active and reactive meter
testing up to 120A with accuracy
referenced to an internal reference
meter

ea Data sheet

Read more ...

TS41 - High Power Three-
phase Fully Automatic Test
System with Reference
Standard and Integrated
Current and Voltage Source

The Calmet TS41 test system
consists of a three-phase reference
meter of accuracy class 0.02% (or
0.04%) and an integrated three-
phase current and voltage source
up to 3x120A/600V. It makes
possible automatic testing of
electricity meters in meter test
station

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