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Innovative-Developing Enterprise Calmet Ltd.

O founded in 1989

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

O Calmet = CALibrators + METrology

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

Calmet Ltd. Zielona Gora ul. Kukulcza 18
Poland www.calmet.com.pl



Calmet’_s Mesurement Equipment _Customer Support
Presentation since 1989 ——> lin problems solving

Service

Power network analysers,

Energy meter testers, Current Voltage, Current, Power &
Transformers testers, Power Resistance Calibrators and
quality analysers Test Benches

measurement equipment

[ Control Software for }
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Energy Meter Tester and Power Network Analyser
type Caltest 10

Caltest 10 single phase energy meter tester

accuracy 0,5% or 0,2%

current range 0,01...100A (10A)(1000A)(3000A) with
current clamp input enables connection without
break in circuit

power up from measurement circuit
dummy load function

graphic LCD display

internal memory for results

local results printing

PC Software for data analysis

Calmet Ltd. Zielona Gora ul. Kukulcza 18
Poland www.calmet.com.pl



AC Current Source (Phantom Load)

type CC11

CC11 single phase AC current source

(1 loading of single and three phase electricity
meters

(1 current setting range from 0,005A to 5,000A
[ digital measurement of output current
] silent operation and no heating

] no need to disconnect meter and end user
from circuit during electricity meter testing
on site

(] powering directly from measurement circuit
1 galvanically isolated output

(1 accuracy class 0,2% for testing of AC
current devices

calmet cc11

AC CURRENT SOURCE

€A
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Power Network Analyser, Energy Meter Tester & Curre

nt and Potential

Transformer Tester type Caltest 300

Portable Analyser Caltest 300
three devices in one case

] energy meter tester

1 CT & PT tester in low & medium voltage
networks

] power quality analyser

1 high accuracy 0,05% (or 0,1%)

] wide range of input currents 0,005...3000A

] vector and oscilloscope charts of three
phase network

(] recording and analyse of power quality

Calmet Ltd.
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Power Calibrator & measurement instruments Tester

3-phase Calibrator
3x [0...560V, 0...120A]
Accuracy: 0.05%

C300
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Calibrator / tester C300 is used for adjusting, che  cking and
verification of measuring instruments used in power engineering:
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Measurement devices test bench - Idea of Test System
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Four Position Meter Test Bench type TB40

TB40 — Four Position Meter Test Bench

(1 new generation of the Meter Test Bench
(1 accuracy 0,05% up to 3x120A and 3x560V

O programmed form and special shapes of ¥ ‘d"
currents and voltages = §a\\

(automatic test procedures

Lextremely compact design size and light
weight

LAC single phase power supply operation
only

Calmet Ltd. Zielona Gora ul. Kukulcza 18 9
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Power Network Analyser and Energy Meter Tester

type Calport 100Plus

Calport 100 Plus -

] multifunction:
diagram
measurement

* Energy meter testing

phase circuits
1 accuracy 0,1% (or 0,2%)

] data output:
» Graphic LCD display,

* Local printing,

Portable Tester
of 3 — phase energy meters,

Current and Potential Transformers
» Connection verification — vector
* Power network parameters
e Harmonics analysis — U, |, P, Q

* CT & PT ratio & burden testing in 3-

] wide range of currents 0,005...3000A

* Internal memory for results,

» PC Software for data analysis
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Functions of the analyser Calport 100PIlus

P T OTR LLOTR 874125 P LDIR U:DIF: # 185156 . . L. . .
S Verification of power network wiring in "star" and "delta" c onnection
./ Lﬁ — graphical display of three phase voltage and current vecto r.
i L1373
25538
T e A -1

Measure of three phase power network parameters — digital me asure
of voltages, currents, active, reactive and apparent power in one and
three phase, phase shifts and cos ¢, active and reactive energy,
frequency. Programming of voltage and current transformer S ratios.

uty .| 3C | 13 | 5 [t

A Testing of active and reactive energy meters directly on sit e — functions of computing meter
g T e I crror directly in percentages with method of setting time of measurements or number of
BE GO1MER impulses. Input in SO standard is used for testing energy met ers with impulse output.
‘:’.’ Photo head CF101 is used for automatic counting of meter roto r turns for testing inductive
el 1 | Ll 8 et meters. Photo head CF100 is used for automating testing of me ters with LED.
P . LOIR L:OIR & 672942 A LOIR LLOIR #
LY Full harmonics analysis of phase voltages and currents as we Il as

up to 20th harmonic analysis of active and reactive power for
diagnostic of distortion sources. Graphical and numerical
ST THD:  1z.84 % presentation of results.

1@ 15 Z@

B AN

o i | | & | U L1 [data
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Functions of the analyser Calport 100PIlus

P A LOIR L.DIF 115113

93.7 Wh Measure of active and reactive energy with method of setting time periods for
(435 kin verification of energy meter counters and testing of maximu m power meters as well as
s measure maximum powers.
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Function of current (CT) and potential transformer (PT) bur den

measurement.
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Input current
terminals 11, 12, 13
for current
measure with
current clamps
and for primary
voltage measure

Graphic Liquid
Crystal Display

Keyboard and
function keys

Calmet Ltd.

Front plate of the analyser Calport 100Plus

Input voltage terminals U1, U2, U3 for current measure
with current clamps and for primary voltage measure

Photo head’s

socket

switch

Zielona Gora ul. Kukulcza 18
Poland www.calmet.com.pl

cord’s socket

Current sockets:
11, 101
12, 102
13, 103

Voltage sockets:
Ul, U2, U3, U0

Printer’'s and PC
computer’s
socket

13



Metrological parameters of the analyser Calport 100

Function / parameter Range

30...480V
0,05...30V

0,04...12A
0,001...0,04A

0,5...100A
0,01...0,5A

0,5...100A
0,01...0,5A

60...3000A
0,3...60A

0,04...12A/ 30...480V
0,001...0,04A/ 30...480V

Voltage

Direct current

Current with clamps 100A
for current inputs |

Current with clamps 100A
for voltage inputs U

Current with clamps 3000A

Power and energy
direct measurement

0,5...100A / 30...480V
0,01...0,5A/ 30...480V

Power and energy
measurement with clamps 100A

60...3000A / 30...480V
0,3...60A / 30...480V

Power and energy
measurement with clamps 3000A

Zielona Gora ul. Kukulcza 18
Poland www.calmet.com.pl

Calmet Ltd.

Error **

Class 0,1 Class 0,2

+0,1%
+0,1%*

+0,1%
+0,1%*

+0,2%
+0,2%*
+0,5%
+0,5%*
+1%
+1%*

+0,1%
+0,1%*

+0,2%
+0,2%*

+1%
+1%*

+0,2%
+0,2%*

+0,2%
+0,2%*

+0,2%
+0,2%*
+0,5%
+0,5%*
+1%
+1%*

+0,2%
+0,2%*

+0,2%
+0,2%*

+1%
+1%*




Metrological parameters of the analyser Calport 100  Plus

Error **

Function / parameter Range
Class 0,1 Class 0,2

Power and energy

: : : 30...2000A / 0,5...40kV +0,1%+Em +0,2%+Em
measurement with LiteWire sensors

Resolution of energy meter error measurement " €" 0,0001%

Phase shift
direct connection +0,4° +0,4°
measurement with clamps 100A +0,5° +0,5°
measurement with clamps 3000A +0,5° +0,5°
measurement with LiteWire sensors +2.0° +2,0°

Power factor cos ¢ and sin ¢ 0,000...+£1,000 +0,01 +0,01

Frequency 45...65Hz +0,05Hz +0,05Hz

Ambient temperature influence : Bl aireier ger e
in temperature range -5...+20°C and +26...+50°C

*) of range

**) power and energy errors related to apparent powe r

Em — sensor basic error, Em = 2% for LiteWire sensor S

Calmet Ltd. Zielona Gora ul. Kukulcza 18
Poland www.calmet.com.pl




Standard equipment of the analyser Calport 100Plus

Photo head for

head’s holder

meters with LED, Set of voltage and
SO cable, photo o current cables

Power cord,
RS232 cable,

USB/RS232
adapter, 2xfuse

Calmet Ltd. Zielona Gora ul. Kukulcza 18 16
Poland www.calmet.com.pl



Optional equipment of the analyser Calport 100P!

Calsoft 100
programme
for PC

Portable
printer

Calmet Ltd.

Photo head for inductive
UEIEES

Zielona Gora ul. Kukulcza 18
Poland www.calmet.com.pl
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Clamps 100A, 3pcs.

Y

ML T W

i

AKD100 set of

adapters and
crocodiles




Optional equipment of the analyser Calport 100PIlus
Electronic compensated clamps

for current measurement up to
1000A in class 0,5

Electronic compensated
flexible clamps with
converter for current

measurement in ranges

30/300/3000A

Calmet Ltd. Zielona Gora ul. Kukulcza 18 18
Poland www.calmet.com.pl



Optional equipment of the analyser Calport 100Plus

VoltLiteWire voltage
sensors for voltage

E— measurement up to
AmpLiteWire 2000A 40kV

current sensors for
current measurement
up to 2000A @ Umax
40kV

Calmet Ltd. Zielona Gora ul. Kukulcza 18 19
Poland www.calmet.com.pl



PC Software for the analyser Calport 100Plus

File Readout Options About Calport...
@ DE 8| 8|x| oo a= 2
Date:  0F.12.2008 Site: TOMEK 2008 Comment: PR&WIDLOWO
Time: 10:5211
Serial No; 234567 BE
= Pl
ugres | R R | eS| | e |
Fhaze 1 Phase 2 Phase 3 Total :
“oltage U1 2301 u2 2301 u3 2300 1] 230.1% | /[\
Current 11 4.9388, 12 4.9964 13 49554 I AnEf I
Active Pawer Fl 3368w Fz2 3358w P2 332w EF UlgPOS ] o e, } | [1TPR |
Reactive Power o1 573 Bvar 02 574 Tvar 03 573 dvar Z0 Range of data: HE ,‘-i_ o ,‘i‘ﬁ‘ Graphs: Emar=f[t)
Apparent Power 51 11504 52 11494 53 114908 Zc
Power Factor cospy 0.B7 cosz 0.87 coz gy 087 co I AError
Feactive Factor singq  0.50 singz  0.50 singg  0.50 zin ’
Phase Shift 1 29.9° iz 300 i3 3no® o
Frequency BO0Hz
Woltage Transformer Up 100 Us 1000 Upsls 1.0
Current Transformer Ip 50 ls 5O lpdls 1.0
Setof data: 161
UlgFas B =
0,310 L MJ 7t\ | '
Calport v, 2.3
= ZF 2383w U1 2301
wgpos | G G| b=, ] | TP | 30 172lvar Uz 230
- E5 34494 U3 - 2300y
U [Hh] 21484 100.03%
uz 0.04Y 0o o
o 11 4.9984 299
13 7953 w0z loze 15 40968 B 00
L4 006y 00% : m
Phase: L1 U5 146 9% 13 4395 g2 00
U:  2300% UG 4.25¢ 20%
Uz 1353y e cozip 087 sing 050
I 50004 Usg 0.04y 00z 10%
2 ‘Wector Ratation: | L-123
o o g oo an ector Rotation
uio .03y 0.0x
cosd: 093 U1 0.04Y 0.0x%
: 1z 0.01% 00% €= -013%
gL ME 004y 0ox 1% | |
f: 50.0Hz u14 0.0 oo
U5 0.03¢ 00 | €= 1000.0 imp/kinh |
L6 0.06Y 0.0%
1z 0.08Y 0o0%
THD _36 01 0/ L1a ooy 0.0% 0.1%
=30, (i [k 0.0ty 0o 1 s 10 Set of data: 161
e LY Ml
|
Setofdata: 1 l:l Hest

Poland www.calmet.com.pl



CHECKING THE ERROR OF THE THREE PHASE METER USING ANA LYSER
Calport 100PIlus

Connecting of the Analyser Calport 100Plus to three phase meter directly connected
CheCkmg .....................................................................
i meter

L1
L2 X To printer
L3 X )
N X

Calmet Ltd. Zielona Gora ul. Kukulcza 18 21
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CHECKING THE ERROR OF THE ONE PHASE METER USING ANALY SER
Calport 100PIlus

. Checked -
meter P‘

: o2
”@Q..

——0O To power
1 > 3 4 5 socket
\. .
g X
Current clamp
up to 100A
To printer
Calmet Ltd. Zielona Gora ul. Kukulcza 18 22
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CHECKING THE ERROR OF THE THREE PHASE METER USING ANALYSER
Calport 100PIlus

Connecting of the Analyser Calport 100Plus to three phase meter directly connected

i Checking

-
J ; 12 02
9 O

3 T X

L2 % s

N I - RS-232C ‘
| | /
I E
1
To printer
Calmet Ltd. Zielona Gora ul. Kukulcza 18 23
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CHECKING THE ERROR OF THE THREE PHASE METER USING ANA LYSER
Calport 100PIlus

Connecting of the Analyser Calport 100Plus to three phase meter connected with Current Transformer (CT)

Checking
i meter

L2 P1 P2 P1 P2 P1 P2 )l(

L3 X X I X To printer

Calmet Ltd. Zielona Gora ul. Kukulcza 18 24
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Current Transformer (CT) testing on site

Energy Meter 5 B P
under Test
B L - -
R i an o S v _
i t} (} Loud | v" Problems:
| N 1. Accuracy of Energy Meter
E AB AB [ AB ,__‘E___i._: + \/ ( SOI_VED )
; — - . .
Lo lo__. I I = v’ 2. Connection correctness in
Potential o - v measurement circuit
Transformers v' 3. CT ratio and phase shift error
i——-@--- ----- to—ife—fo—ite—pte— v 4, Burden of Current and Voltage
Current | il o] Yool Yol Transformers
Transformers Ijuj u Tuv :
vi6L2
VL3
www.calmet.com.pl Poland, 65-472 Zielona Gora, 25
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Calport 100Plus Analyser & Tester of Energy Meters
and Network

* / v'CALPORT 100 Plus

vul VU2 /Uﬁ
@% v'calmet

|||—
u
L]

<

S

@
O,
- &
o
&

vUmax v'Umax i L
\/40kVAC \/GOOVAC I‘x/Sl I52 I‘,/31 Isz : s1 Sf

v RS232

vuo
0000 1@ = O
O

N
VL3 H >
N
N b T |
www.calmet.com.pl Poland, 65-472 Zielona Gora, 26

Kukulcza Street 18



[F IOl UieeAss 152328 FALOIR Llooa #&  15ooan]
Ipi Ipi
121 S
Sl Lizz A - Lizz
15 r.g'f ""'--.],:_:*‘ = : 12 ; 157
= 52 lis.8BaA Ips 7 5, BRE
iBe T liz5] aR 25,60
Lo L e | | et
v'Correct connection v'Primary Current Ip2 connected in
- reversed wa
P A LOIR L 1AGH 153 !33#3-?'T /
Ipi
154
L _ L : v Interchanged
= il b Secondary Windings
25 .8H
| | i l l ‘e}ut

Results of connection correctness test

www.calmet.com.pl

Poland, 65-472 Zielona Gora,
Kukulcza Street 18
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Current Transformer (CT) ratio & phase shift error

P A LIDIE L 18@A & 1 53 4:2 3] v'Ip — measured value of primary current
v'Is — measured value of secondary current
Ir: 24.978 R v'Ip/ls — measured CT Ratio
I el -_'t. = "-'::_}1:,‘:3 :i- "__Ti ] . .
- Ik I Is: 4. 2201t v'Ipn/lsn — nominal value of CT Ratio
rrnsIsnd D.E g .
[ . c: B.8 ; = v'e — CT Ratio Error
1k - = . X )
v'd¢ — CT Phase Shift Error
erliale | e | 53 et
L

Example: CT ratio and phase shift error test
CT: 25A/5A in phase L2

www.calmet.com.pl Poland, 65-472 Zielona Gora,

28
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Current Transformer (CT) burden test

€ — CT Ratio Error in [%]

A

Limits of
Accuracy

[%] Percent of Nominal Power of CT - Sn

Energy Meter under Test

Typical 4 P 2
Working Area \\ﬂ < -
v1iwm2 3 V4 V5 V6 v7 V8 V9 V11
Ip Is Connecting Wires B i ] —
O O
= ~ Example:
Rp — wires
Usl Us2 T
fes'stancem 0,0175Q—— [2(10m
pcu m —
) 7\ RD - _O,SSQ
= O It
Current

Transformer CT

www.calmet.com.pl

Pp Power losses in wires

=1,°[R, =5° A[D,35Q =8, 75VA

Poland, 65-472 Zielona Gora, 29
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Current Transformer (CT) burden test by using Calport 1

N /A ]
\/ L/ \/
/1/2/3_/4/5/6_/7/8/9 V11
T |
/ v'CALPORT 100 Plus ot Yoz ‘/U?\
v'calmet

® 0 © 0

OO0Plus

"® 0 O O

"® 0 0 0

v RS232

vuo
ocoooooo 1
888 080 _I'L °
000 D
K O O O v'Power 10VA 1A 85-265V /
[
S1 ;Ié S1 ?{ S1 % __l_
]/W[ P1 P2 i pPlPZ . - .
i Connection diagram during
CT Burden Test
vL3
M e R
www.calmet.com.pl Poland, 65-472 Zielona Gora,

Kukulcza Street 18
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CT burden testing - examples

Current Transformer with nominal power Sn=20VA

P A LOIRE L OIR ae L 54 338

i S, 39924 U
1% B, 8837 H
Y 1.888
(R i Sahbl
E: 19,9 BB
A 949, 88 «
ETiLil [ ‘ i |t

—

P A LDOTE U OTER e

1 54 1:24

G B o = S
[+ SDL.HEBRZS H
o= ;-_:1 i I':ll -
T S e 1 . B
S: 25,835 Un
=5 1o a2 X

| || [

Correct, full power usage
(99.88% of Sn)

www.calmet.com.pl

Poland, 65-472 Zielona Gora,

Kukulcza Street 18

Nominal Power Sn is exceeded
(125.2% of Sn)
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Conclusions for Current Transformer (CT) testing on si te

v Extended measurement functions and graphic represen tation of
results enables full test of Energy Measuring Syste  m on Site.

v'Tested is not only Energy Meter but also all additi  onal accessories
like CT and PT.

v'Tested are also working conditions of equipment by checking the
wiring and burden (load) of transformers

www.calmet.com.pl Poland, 65-472 Zielona Gora, 32
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