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Calmet TS33
Three-phase Fully Automatic
Test System
with Reference Standard and
Integrated Current and Voltage Source
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Calmet Sp. z o0.0.

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

4 since 2019 — new group of Automatic Test Systems
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Mesurement Equipment

since 1989 \

g
Customer Support J /

in problems solving
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Energy meter testers, Current

Transformers testers, Power
qguality analysers
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1 phase, 3 phase, 3 phase,
0.2% 0.05% 120A, 0.02%

Control Software for
measurement equipment

Calibrators, Test Benches

\ S

3 phase U,1,0,P,Q,S,E

I [ AC/DC Voltage, Current & Power }

™ G
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Multifunétions DC/AC

3i'phase Test Benéh
[Current and Voltage Source with
Integrated Reference Standard
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— Camet com.pl Meters Testing on Site
Testing the entire energy measurement system!
Accuracy of all kinds of meters €[ %] CT/PT burden, ratio, phase shift error

—4&__ Electromechanical (Ferraris)
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TS33 as
meter

\. J

p
Testing OFF LINE — meter & load are not connected to the

network; metering point can be set in whole range of load;
JS33 works as source of U&I and reference meter

r

TS33
as U
meter
and |
source

Meters Testing on Site and Lab: .
Reference Meter & 3-phase U&| Source in one case! Modes of testing

Testing ON LINE — meter and load are connected to the
network; the value of metering point depends on
current load; TS33 works as portable reference meter

TS33 as
U&I
source
and
meter

Testing U-ON/ I-OFF LINE — meter is connected to the
network but load is disconnected; metering point can
be set in whole range of current; TS33 works as U
meter and | source with built in reference meter

Testing without meter disconnecting!
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» Easy verification of meters under precise
load conditions, using integrated current and
voltage source in class 0.02, 0.04 or 0.1

» Voltage range 0.05...600V

» Current range
0.001...120A(10)(100)(1000)(30/300/3000)A

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

» Automatic operation with predefined load

points without the need of an external PC

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

» Automatic Meter Constant recognition

» Automatic setting of measurement
conditions

» Big 7-inch full colour touch screen and
computer software Calmet TS PC Soft

» Reading data and remote controlled via
USB, Ethernet, Bluetooth

» Recording data on flash memory SD card
up to 32GB

» Calibration Certificate

(B 11=230.005V
®®Lz-zauuzv
230.005 V 231.012 V
1 377610 V 408.054 V
500031 A 510047 A
19.998 ° 25.007 °
: 0.93970 0.90626
| 034199 0.42272
0.36394 0.46645
0.000 ° 109.989 °
1.08075 KW 1.06781 kW
393.327 var 498.081 var
1.15010 kVA 1.17827 kVA

' 228.997

v
407.067 V
4.90017 A
19.994  °
| 0.93973
| 0.34192
-0.36386
425.000 °
1.05449 kW
-383.681 var
112212 KVA

50.000
35.4767
3.84876

0.92829
0.14715
0.15851

L123
3.20305
507.726 var
3.45049 kVA




e Comenl Meters Testing on Site and Lab:
TS33 Inputs, Outputs and Connectors:

Photo Scanning

Voltage U1, U2, U3,

U - Head Impulse High Voltage sensors or
n sockets Inputs / Outputs Current Clamps socket
Currentlil, 12,13 Current output Current CI:(p —onCT Power cord socket
sockets protective fuse cover socket
/

Protective Fuse

’
ﬂLME / )
RIS g , , ' / Power ON / OFF

PR e e / .l P : SWItCh

FAsp w.nunl

I TIIL N NITTT )
e a \ 1 Ethernet socket
N / » S ', T ’ - J

A *
HEN
-y

Ve, ¥ ’ v

INPUTOUT MUY e o C C 0O , ; USB SOCket
prsnswinnny J
\. . ‘ husnravannd \

12 . SE——— : SD Memory Card

. . socket )
: 7” Colour LCD touch]
wr ot | e ——— screen )

“..:-‘ll.‘
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TS33 Voltage and Current Inputs:

Voltage U1, U2, U3, Un Input /
Output sockets

0.05...600V

CAT 11 &00V/CAT 111 300V

o

\“n =
4mm Voltage Safety Cables

s || 4
© @ 12
U2

@

—
@
=

«Q
—
=

I
N
3

CAT 11 600V

N,

-
Q

CAT 111 300V

i

=

=
x

Easy connection due to rich set
of accessories for safety cables

@
/ y) 11

Current|l, 12, 13, Un Input / Output
sockets

0.001...120A

i
=

INPUT/OUTP T

MALS =
;—_

-

(

\
\
»

—
P\ _o/

®

INPUT/OUTPUT

MAX B DY

O

4mm Current Safety Cables
Length=2m, | < 30A

V:'/)_‘.—f : ) \
/\
INPUT/OUTPIIT K-\
MAX & OV — T
e o——fn . J=
B == - Tm
Lol =i - ) |
s —=fe - -

25mm?2 High Current Cables
Length=1m, | < 120A
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TSBB Pulse Input / Output;

Meters Testing on Site and Lab:

can test all kinds of Electricity Meters

Electronic energy meter

- red, green or infrared LED
blinking or LCD segment flashing
- photo head with photo sensor

0.0001Hz...200kHz

Inductive energy meter )

- disk with red or black mark
- photo head with LED lamp and
photo sensor

G

In case, that we need higher than
offered by TS33 accuracy 0.04 or 0.1,
we can use external reference easy
way

(Additional, external very,
high accuracy Reference
Meter

1. Pulse Input / Output
socket

2. Pulse Input for external
Reference Meter socket

f Electronic and Inductive

energy meter
ﬂ. manual push - button and

' - pulse generation
6‘§
o

Electronic and Inductive

energy meter
S0 standard electric pulse |

Ty

= lv 11

J

20|21

74
N

Open collector pulse output + external Rc)
AU U.maxs<27V

J—I___I I. max<100mA
Ucc

0.0001Hz...200kHz

\ — y,

TS33 has pulse output with frequency
proportional to the power, with freely
programmable constant imp/kWh
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TS33 Current Clamps and Voltage Sensors; wide range of measured signals

30A...2000A@150kV,
length=12m
max & cable 98mm

10mA...120A, length=2m <
max & cable 15mm 3mA...12A, max J cable 20mm .

length=2m l /

300mA...1200A, length=2m
max & cable 52mm

300mA...1200A, length=2m

max J cable 85mm, max & cable 150mm,
loop length 300mm loop length 500mm

Voltage sensor
1kV...40KkV,
length=12m

0.3..30A/3..300A/30..3000A, length=2m
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TS33 Communication; many ways of printer, PC connection and data storage

5 ‘1. ) i - A T
: o = ®
Screenshoots i”"""i"‘“"“" T o
[Glmlns rs_smm Leom [ _ /[ S —
| CalproTS33 PC Soft
|
‘r. = A: : E=RA L e
[fwe |veaml-on] =
Ethernet @ Pmax IC-H

o0
Removable SD
cards 2..32GB

S\ g Remote control
o

'?4,& %

Bluetooth, wireless printer & laptop



Meters Tstig on Site and

All-in-One

12

Single phase meter testing
N

1P2W - TS33 as meter

Three phase meter testing
3P4W —TS33 as meter

1y

.1 Three phase meter
- testing 3P4W - TS33

—
~

e~

L1

L2

L1

2 testing 3P3W -TS33
as meter

3

L3

nas meter with clamps

Three phase meter
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All possible types of meters: 1P2W, 3P4W, 3P3W. TS33 as source and reference

Single phase meter testing n'[)D
1P2W - TS33 as source - 3 Three phase meter
testing 3P4W - TS33 as
3{ {14! |6 |7] |9 hei h2 source
| S
\ A \
\ \
L

I>1jSingIe phase meter
testing 1P2W - TS33
as source of current

Three phase meter
testing 3P3W —-TS33
as source
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Meters Tstig on Site and

Functionality of TS33: as reference meter, as source of U&l, as U meter & | source

Reference meter
mode

7

Status line !:

[ RMS values at TS33

Reference meter
with current
injection mode

Voltage and current TS33 General
source with built in

reference meter

Setting harmonics in]

L terminals
[Setting U, |, ¢, F ... Iin

output signal

7

—
[ Setting special

| symmetric output ,—

Settlng Ul o, F..

shapes of the
output signal )

assymmetrlc outputr

Meter error testlngJ/

/

[ Register (counter)
testing

for automatic
\ testing )

Meter under test )
parameters settings

~ p

[ Maximum demaﬁ
meter testing

(Load points setting
for procedures in
\_automatic testing

.

(All guantities trend

(versus time)
observation

Automatic test
execution
J

Easy, icon driven, operation on big 7” touch screen
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Meters Tstig on Site an

TS33 reference meter mode: whole installation measurement ,,as it is” [u@ ® l

RMS values of U,1,¢,F,P,Q,S

@L1=230.00v BUIS000A [g1- 2000017 G 45
@ ﬂ u ®L2-230.00v ! @®L2-490008 |g2= 25.000°| % * o 1:34_?2??1
\—d (%) @®L3-000v @@l}ﬁ.mnm\ 03= 200008y _Tx bl
L1

Counter (register) test

1 Gu "

Maximum demand meter test

P

CT burden test

NA

-.“- ner ) I | ’\ |
- A ) | B 01 | e

U{ 220999 V 220997 V| 229.995 £ 50000 Hz : wiano | o | am | sam Pt 30w o - -

U; 387.088 V 398365 V 407.848 U 20.0668 VB E1; 0.0000004¥h| 0.000000kvarh] 0,000000KWh| u whae | e | e | oM - ::I — I o i o

l:| 499966 A 480869 A 510039 A | 376506 A ™ :

| 0.893400kWh | 0.513050kvarh,  0.825058KW waaall . —

R SR L U B i e o 2 N[ SIe [ u ao0sar 450032 V54902 V || L 10.000
PF{ 0.93968 0.90632 0.93973 S: 0.92880 E: 0.893400Wh tkvarh  0.886958kWh ‘ FYT [7 e 1 A - 4 0m a
T 25T 0 s 043578 I/_\ 1 o ey e I 400029 A 450045 A 499990 A (D[ 25mm
: 0. . -0. 2 0 STRRTHTH 3 | 4
tg®) 036398 0.46625 -0.36383 51 0.14617 Eref; 0.893457kiWh fkvarh 0.586710kWh WIaEA | Wi | ok T Pﬁ: 1:0:;2 1:,,:3 1,;)02;,1,
Suy 0000 9 MSO00 4 425000 9 vy L28 g 0.00e% 0.006% 0.028% NSAL | e || S| 181914 VA 23008 VA 308964 VA

P 108056 KW 102114 KW 110237 KW 5 3.20407 kW y ST T T o [ g -

Q] 393.299 var 476106 var -401.073 var é 468.331 var c“l 1000% | 1.000% l 1.000% uary wee | e | g hSni 60638 % 76609 % 10298 %

(e . : T oo g e e e 9% [ INIAD | 1Sh40 | a3 0% @n:| 284199 VA 28.3993 VA 30.8976 VA

S| 114992 KVA 112668 KVA 117307 KVA 5 3.44967 kVA

U @u=assmy [ @u=1meas (g1-

®@ U:|.2.7|5|m\f @ @

(P )c: [ 640000  [impikwh et (D)
N[ 3 0 rr[ (D)
lim: 1.00 % n:,—5 QV
— P | 34736 kW
£ -0.148% 50| 45181 var
I 5§ | 344985 KVA
5 0.010% SPF| 091980
1 ‘I 1 o L A
A00% 0 +1.00% ; j:ﬁ
i ! ljls 0.130 @

WA VR WSHE VA T2 VA { sawns w0 Wl 98110 w155 wmm VJ’N
WINT % BWI N MU % L e L XS B 47 % SAM % a4 N \wc'llﬁk V\‘m }’
B VA 223513 VA 008 VA B 0000 % 1AM % DMO % Bl 00T % eMI % 048 % fﬂ-}“\ !mN
i3 | () [ e— : i 153

u@n | Brr-ammeen
@ L5 @20, 340797 A
® 1.3-27 5694 @Qluﬂm

(s
Upn
Usne

sV STV sV

Upe 148958 AV MaN7 WY i W
Us: w8884 V ST vV Sauwe v
« A a4m UL
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Meters Tstig on Site and Lab:

TS33 functionality: RMS values of U,l,$,F,P,Q,S measurement results

3- phase vector diagram

Neutral Current

Voltage Phase -
Neutral

Neutral Voltage

| @11-5.0000a
(B) L2=4.9000A

Frequency

u
A

11:45:06
2018-12-11

Voltage Phase -
S
\ Phase Ui 220999 V 229.997 V 229§ V \Ff 50.000 Hz
C - —U; 387.948 V. 398365 V 407.948\V U: 20.0668 V
Jrren .| 499966 A 4.89869 A 510039 AN | 3.76506 A
Phase shift G 20001 °© 24997 ° -19.993 °©
PF: 0.93968 0.90632 0.93973 S: 0.92880
Power Factor sin] 0.34202 0.42257 -0.34190 /z: 0.13576
e tg: 0.36398 | 0.46625 | -0.363% S: 0.14617
——— | w0000 115.000 125, . L1123
Tangent @ P{ 1.08056 kW 1.02114 kW 374237 kW /[5: 3.20407 kW
p — Q: 393.299 var 476.106 //01.0?3 vay [ 21 468.331 var
Hligse \jhl'ft DR S| 114992 kVA 11287 «(A 117307 i [ 5: 3.44967 kVAE
L oltages E
————=— o AR\
Active Power P 7 N
/ I I 3-Phase Vector I
Reactive Power Q [ 3-Phase Factors Rotation 3-Phase Powers ]
7 y —
Apparent Power S

N

“l Illllluunuu

Harmonics in table form
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TS33 functionality: energy meter error testing idea T v |
Principle of electricity meter testing e

£[%)] = Emeasured — EReference .100% TS33 works both:
EReference - as programmable 3- phase source of
IEMeasured nmn EReference VOlrE.age and curren]'g,
3-PHASE l [%] - as Igh accuracy reference meter.
POWER
SOURCE
(LOAD POINT - - o r,.- Rt | WCALMET
SETTING) _ : i Mgt 1533
METER F ;“‘D
& UNDER
TEST (MUT) REFERENCE
STANDARD

VOLTAGE

CURRENT

Definition: energy meter testing (MUT) by energy comparison method consists in counting pulses from MUT
and calculation of measured energy as:

N[pulses or turns number]
EpMeasured [kWh] a— C

[imp/kW h](meter constant)

and then compare it with, reference value measured by special, at least 5 times more accurate standard meter

(Eret%rence ) :
Example: counted were 500 pulses by meter with constant 375 turns/kWh. The measured
energy is: 500

EMeasured = ﬁkWh = 1 333kWh
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TS33 functionality: automatic energy meter error testing in [%]

Type of Power/
Energy selection

Fundamental

Meter constant units

AUTOmatic

CT/PT usage

L

7

N\ selection of meter
Meter under test constant and time
constant of measurements
* U ® ETTY \,1: 19.942°
715 Imy (= 129337
1 @ Al
A

/
Number of
measurements for

averagin

~\

04:14:41

 _
e

( P )C: | 6400.00

X —
Time of test or
number of pulses r

\

Average value of

e S
7

Standard deviation

=

[ Limits of meter 7
under test error |

J
3-Phase Powersj

Partial error results

Error diagram e=f(t)

» function of computing meter error (partial errors, average error, standard deviation) directly in
percentages [%] with method of setting time of measurement or number of impulses,
» function of automatic identification energy meter constant,
» function of automatic determining measurement time or number of pulses.

] o
-
Qe A D LT
. 4 S
’ . 4n . =
/ / \\ Se—
/ / \Ir
/ / T
/ -
I\
\ / R .uy
',.\,, / Ty
e /hb
- w

Vector diagram

imp/kWh auto | CT:
_—— tN:| 3 s auto
' lim:[ 1.00 %
L =" [ 3 QW
— SP 3179316 kW ) Error table
-/ £ -0.1 48tyn En 451-321 -uar :@ I ARSHIN SN I 1AM | e n; e:
| 38 | 344635 kVA \‘:::::'::‘:‘:‘:}::31 =[]
% s 0.010% / SPF| 0.91980 e @%
. v, ! 5 AN oo et 1 i Tt iRl
-0.148 A 30 TRSRAL MMM IDINAT 1AM | 0N W
i 0144 e e gt
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AT COMm APl Testing on Site and La
TS33 functionality: register (counter ) test =
The type of power BEE -
. | Q S PH1 || QM1
setting for selected (® d S ¥ Ghi il Fundamental
register N prﬂ.-][Qm:] <« niy!

[ Up to 3 registers

testing at time 13:36:17

bo19.01.1 | T€St START / STOP ]

(A)L2=0.25538mV

@ (&) L3=0.19500mV ; ‘
|7 N |7 Q |7 PH1+
E1: 0.000000kWh| 0.000000kvarh| 0.000000kWh
E2:! 1.019123kWh| 0.588698kvarh 1.019680kWh/[ Value of active )

|

Register value
| before starting test

[ Register value after
stopping test

energy with all

rD‘fferegcszbletweenFaE; 1.019123kWh 0.588698kvarh  1.019 .  harmonics )
‘ Eref: 1.019277kWh 0.588480kvarh 1.018611kWh Valie orTet
g 0.015% 0.037% 0.105% harmonic only in

active energy
€|  1.000% 1.000% 1.000%

inl
» function of simultaneous testing up to three registers,

» function of every kind of power selection enables to test multi-quadrant meters,

» testing all harmonic energy or only fundamental (1-st harmonic) Energy, required for all new metres of reactive
energy and active energy in near future

J

[ Reference value of
L Energy flow

Value of error

Limits of error
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Meters Testing on Site and La

TS33 functionality: CT/PT ratio test idea;

small ratio and phase shift error are essential for reliable measurement
Np : Ns

N\ Ip[primary]
Y —>
1| {2 |3]la]]s
s1 s2 1 o~ ’
L P1 P2 - LINE {
N P2
N1y
o0l = - 100%
Ip

The ratio error is given by equation, where:

Ol — current transformer error [%]
Np - number of primary turns

N - number of secondary turns
Ny / Ng—nominal CT ratio

I, - primary current

| - secondary current

Is[secondary]

The test method is based on
primary current measurement
by means of current clamps
from 0.1A to 3000A and
secondary current measurement

directly or also by means of

clamps in 10mA to 10A range.

S1
I LOAD
S2

Three phase vector diagram of
primary Ip and secondary Is currents

P- Q+ P+ Q+
I IP1} |
4 151
IS S
IP3 3
P- Q- P+ Q-
m v

Expected value of ratio error is 61=0% and phase shift error ¢=0°
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Meters Tstig on Site and La

A

TS33 functionality: CT/PT ratio test; vector diagram with primary and secondary side

Individual phase

[ CT limit of error
| (accuracy class

( . .
Nominal primary

.

®

&) L2=99.00
(&) L3=99.5003V

@ L1-5.00013A |p1- 0.988°
I
@) L2-4.90020A |p2- -1.001°

Number of measurements
for averaging

AR

13:12:11
2019-08-27

X

Test START / STOP

A '
| current ' L v L2 [V L3 ! n:ﬁ\ 10
Nominal secondary lim: 0.200% 0.200% 0.200%
L current Ipn: 100A 100A 100A
- Isn: 5A 5A 5A
Primary current flow y
<
( Secondary current Ip:| 100.006 A 99.0032 Al 99.5007 A
| flow Is:; 5.00011 A 4.90018 A 495051 A
r - - Q: 0.988 9 -1.001 7 1.980 7
Phase s(;"ft primary / " ne:| 20,0008 20.2040 20.0991
| EEEIEE R EUE e 5 0004 %  1.010 % 0493 %
Calculated ratio 5s: 0000 %  0.000 %  0.000 %
= Z— s
Ratio error in [%] y
(o
Standard deviation ,
of ratio error Vector diagram of primary and secondary side
L measurement allows for easy connection testing

b testing CT / PT ratio and phase shift error simultaneously in three phases,
D ratio error measured directly in [%],

» vector diagram allows easy check of proper installation connections and error removing
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TS33 functionality: CT/PT burden test idea

CT/PT - current / voltage transformer can operate with stated accuracy only between 25% - 100% of

burden (load). In case of too long length, or too thin wire dimension or too small load, the result, ]I[ﬂﬁ
secondary current / voltage can be out of accuracy limits
+ & —ratio error [%0]
Limit of
O TR .3 1.2 A A
» [%] transformer power rating Sn
< 7
Normal operating AN AN AN
area L/ L/ 1/
Sn=5VA 1023 4|5 |6 7089 11
Ip Is Connection wires ~ |
L=10m ~ Example: m?
N 0,0175Q2 -2-10m
R, =£eu - m. =0,350
S Imm
2 2
O P,=1,2-R, =5°A-0,35Q2 =8, 75VA

Current transformer

Conclusion: transformer load (wires, connectors, fuses, meter) can influence on accuracy
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e Comnnl Meters Testing on Site and La
TS33 functionality: CT/PT burden test

‘\'é:l__ HinT
I
Nominal secondary . Number of measurements
Individual phase .
current for averaging
[ Nominal power of
u® | @L1-4.000278 |p1= 0422 W | 09:30:43
transformer @@ = (B)L2=4.50047A |g2= 0.032° ‘ 3.03. Test START / STOP
% @ = @@Lii -4.99988A |p3- )\ H pUBRSR /
Voltage at T " r
secondary side |7 o |7 L2 |7 L3 n:| 3 J
%
S r : Isn: 5A 5A 5A ;
(Phase shift between o |7 CT/PT and meter
| voltage and current U] 400347 V 450032 V 549942 V || L 10.000m [m] J
Secondary side [ 4.00020 A 4.50045 A 4.99990 A ([P 2.5 mm’ )
) o o ° Cross section of
power factor (p- '0.126 0.025 0-011 - . .
> PF: 1.00000 1.00000 1.00000 connection wires
Value of Appearent J
ower 5 181914 VA 23.008 VA 30.8964 VA
: - - CoSn: 60.638 % 76.693 % 102,988 %
Usage of nominal S@n:| 28.4199 VA 28.3993 VA 30.8976_ VA
| powerin — <= (Nominal power will
Power what would L “ ) be overloaded
be at nominal When nominal
_ current current will flow

» function of simultaneous testing up to three burdens,
» function of proper work prediction at nominal current and load,
» analysis of secondary side power factor
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Meters Tstig on Siteand L

TS33 functionality: Voltage and current source with built in reference meter mode

\

(File name od stored )

settings range or constant

\_

(Switching ON / OFF

Operation with auto)

Setting maximum
value of Voltage or
Current

[Switching harmonics]
ON / OFF

Kl

16:38:01
018-12-

Set data acceptation]

of individual U & |
channels

; | ®L1-sTB
(A L2-STB
J \@ (A)1.3=5.0000A

[ Voltage in phase ) ||7 |_ |7

\ START / STOP ]
L1 L2 L3 oo <V ' generation
v [ v (@) [ 300 v | m
(auto ) 15 A [«

L1213

[ Voltage between

L1
u[ 23000 @)V

phases

u,[ 407.06

L11L213 J-_

Current in phase

I[  s.0000 (B)A

Phase shift U&l |: |I ? I 0.000 ©|T

"

(Phase shift between

L123 |  0.000 & °
f[ 50.000 ($)Hz

Voltages

L2 L3 L123)
[ 2000F)v [ 22000F)v [ | ]
| 398.50 | 389.74 Setting the same
| 5.0000 @A W@A I_ o value for all three
[ o0 @[ [ oo @[ [ £LEEES

[ 120.000 (§)° [ -120.000 ($)°
“

7

\

Frequency setting

\
I Frequency synchronised ]
with power frequency

» Individual setting in each phase value of voltage, current, power factor and phase shift between voltages,
» Independent switching ON / OFF of each current and voltage in phase L1, L2, L3,

» Automatic or manual range selection,
» Protection against overvoltage or overcurrent
» Pure sinusoidal or harmonic distorted signal genera

tion
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U ®u1-z3000v
@ L2-730.00v
@u-z:mv

(" Phase shift with
reference to

Dﬂ

Meters Testing on Site and
TS33 functionality: Voltage and current source — harmonic generation

L fundamental

[ Amplitude in % of
| fundamental

0.0
0.0

Number of harmonic

(Setting number of -

harmonic, its J/

A

z)

®u-s~a ot= 200005 150 Py

@uriomn (o i UL SR,

L3-5.1000A w
(&

THD
TDF
CF
SF

18.71
18.39
1.4
1.10

%
%

(189

x
&)

amplitude and
\___ bhase shift
@nal parameters:
THD — total harmonic distortion (all
harmonics to fundamental)
TDF — total distortion factor (all
harmonics to RMS value)
CF — crest factor (peak value to RMS
value)
SF — shape factor (average rectified

@ue to RMS value)

/

Real signal measured at
TS33 output

;(_"j-

| | Z
,"w‘"!mi j«%ij_&m
= elic]

i (50

b, 88
M |Il.||l_|! ~i=3




www.calmet.com.pl

METER TYPE

U:230V u:230V
1:10(60)A 1:0.25-5(60)A
f:50Hz f:50Hz

C:375imp/kWh  C:6400imp/kWh

Cl: 2 \ CIA/
g}@ Data

i— base

B

+ TEST PROCEDURE

(X) Type of test:
- error
- repeatability
- start up current
- no load test
- dial (register) test

Load points:

value of current
value of voltage
power factor
frequency

harmonics l

g}@ Data
base
e

O

Meters Testing on Site and Lab:
TS33 functionality: Automatic energy meter test in whole range of loads idea

TEST EXECUTION
- load points for test
selection
- serial number of meter
under test
- test execution
- results table
No| € | PM | QVAR) |lm{i) | %) | el |OK
‘1 10:43:27| 172502 .-0.00“51 1000 | 0860 | 0,022 J
2 ‘11:“:50 4087 '-0.013“0 1000 | 0838 | 0010 J
3 114535 689912 '-0.04032. 1000 | 0505 | 0107 ./
|4 1104887 172603 | 100010 | 1000 | 0828 | 0003 |/
;5 11:48:16 276015 '-042’07“ 1000 | 0816 | 0,006 .\/
"l !":4’:37 345006 _vONHI 1000 | 0800 | 0.004 J
;71":50:“ "y .-0.75"2 1000 | 0509 | 0.001 './

g:. Data
@ base




Fundamental
€< only!

< [ e Powertype
measured by meter

(" Type of meter in
Data Base or new
S meter

[ Comment to the
L meter

Meter constant
entered in:

[imp/kWh] L

\imp/Wh] [Wh/imp]

PAFAL12EASgw /
( Meter connection N7
type: STAR / DELTA / I\ J[ P
__ SINGLE PHASE ]

| ®Li=sTB

@®L2=STB

® U ®ui-ste
l (B L2-STB
@ (8 L3=STB

Base voltage of

meter under test )
—

12E

Ub |230

b[s -

{ B )
Maximum voltage to

protect meter
—

Base (nominal)
current

~

Maximum current

J

/4 Current )

C [6400

=

( imp/kWh )

(" Programmable in\/

[s] delay between
applying signals to

Br—

A

the meter and test
start (prepayment
\_meters with relay

Conclusion: parameters of different types of metres
can be stored with individual names in data base and

then recalled during automated tests

transformer if used
and its primary and
secondary nominal
current J

Potential )
transformer if used
and its primary and
secondary nominal
voltage J
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Meters Testing on Site and Lab

TS33 functionality: Automatic energy meter test — Procedure

@ _ errortest
- repeatability

A 2
1

- register (dial

<~

start up current
- no load, creep test

) test

® Type of test

Error limit

Time of test

16:21:14
018-12-18

Name of load point FE@P

7/
05L0O

(" Load point
parameters in [%] of| \

7

|im [1.000 ||T|W/{s I[n [3

base value defined
\__in Meter Type U

L1
100.000 %

5.000 %

Phase shift or power |
L factor
| o |

Symmetry of

10.00 | °

voltages and

p
} [L123 |
\_rotation direction f

0.00 °
50.000 Hz

L2 L3 L123
100.000 % [ 100000% [/
STB % STB% |
Taw[ [ ww[c v
i

-

o

( Synchronization
with network
L frequency

. . . h— IIIIII
Harmonics in 9gna|\/

Number of

measurements for

averaging

Table with load

points

8]
==

.....
‘‘‘‘‘
e
aaaaa
------
uuuuu

L@ |
14

=
0] 2]
= Bk

B

Conclusion: it is possible to define each load point and kind of
test and then save the sequence of points in one procedure in
data base, which can be recalled during automated tests
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Meters Testing on Site and Lab:

TS33 functionality: Automatic energy meter test — Execution

Test Procedure

arked load point

T

Load point execution

name VeI and error results
[ Type of Meter in | Qu-sts ot Ux % 1 ‘] 00223 [OOTEES PEE E 2R K We=e
L data base ~STB 03 Ix i 20190823 K e E
[ List of load points TsT | | @ | :.': :‘:{— = l A g
with one selected 1_"'@“| (sotest)( Ctest ) A @ e
ok | Ne B 2 L1 L2 L3 - ! b 153
1 1U: 500V 50Hz 3= U | 230.000v | 230.000V | 230.000V

m | [10.0000A | 10.0000A | 10.0000A Le’ Results intable format
\T 3 |U: 110V 50Hz ¢ | 000 0.00° 0.00° 1 =F e W
\ 4 |u: 57V 50Hz : ff.) 5°|-_°1°2‘;“z R =@
2 :f:;itz::z AN P 6900.00W e \%::L{E
7 |I: 1A 50Hz A AL A A E
8 |l: 0.12A 50Hz - 2 06 (NS SR
9 |: 0.02A 50Hz B 0% Qi3

10 [F: 230V 50Hz o 0%
Conclusion: Automatic testing allows to perform full test of Energy ﬁi
Meter on site due to Meter Type and Procedures stored in data base. E)
As results are displayed: %
- table, which can be stored in memory and transferred to PC (@)
- diagram of error in [%] against load point in the procedure o
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TS33 PC Soft functionality: all of TS33 functions can be accessed in remote way

[ Reference meter ] Reference meter Voltage and curren TS33 General ]
source with built in Settlngs
reference meter
mode

mode with current
injection mode
Maximum demand ]
meter testing |

[ RMS values at TS33 )

L terminals a
~—_ < v

Meter error testing

7

CT Burden test

Register (counter) b
L testing

PT Burden test H[ L E ]IED

CT ratio test

Harmonics trend

All quantities trend
(versus time)
observation

PT ratio test

Versiom 0104 Fireowere: 008-RC21 SN 00003 Connected: COMS

Conclusion: All functionality of the TS33 is available through USB, Bluetooth and Ethernet
connection (including Internet remote control). TS33 PC Soft enables to download real
time results of measurement made by TS33, download stored in memory results, readout
the SD card memory and remote control of measurements. Results can be then saved in
Data Base, printed or exported to eg. Excel sheet.
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v

Meters Tstig on Site

TS33 PC Soft functionality: example screenshots

RMS values of U,l,¢,F,P,Q,S

~ Voltage U1, U2, U3 oscilloscope

-

"X B EE

u L ¥ I(;.
PR FIT T ICWV 23000Y ' 2000y
e ansmv gy mmy W acmy
AL 1 wrs A SOMTTA W I6EMA
g ns* 008
avers 3Mm Tatay T
R Aun Ll ] (¥
e 10 Trmes o
o 100% 1300 Q "
LISt [EPEe (P10 T PR S S )
o Noew T3V OINGve I MY Ko
UM oW [E 71T TTONS SP,

Voltage, current and THD trend S

l - —~—
!

| (]

.
s \

oo |

| s
."', e =i
| 0 e @ ]

1 . M.

prs

@
-~
.

Harmonics in voltage Ul

P N
M - o
P . 2§

e
R o

]

|

]

|

' Ill| |||”||||I Lallting .

| 1 N - el i =—F s
e 4164 | nemcbals | Mo .

| —wt oo

N

&

=0
o =]

1Al
Mo
|

&3

Meter error versus | load g=f(1)

i J[
=X

A

o - | 0 ——
f ‘ [l o e
§ o ‘ =
R . SRRl
|

Harmonics in table form

31
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Meters Testing on Site and L
TS33 PC Soft functionality: remote control of TS33 source

Operation with auto
range or constant
range

Setting maximum
value of Voltage or
Current

\‘ 11:57:42

®

E3)

START / STOP
generation

\

J

JSet data acceptatio

n
J

\

L1213

(Switching ON / OFFY) |# rsssrcsen
0 o 0 File Edit Options Views Help
of individual U & | % | i o —
channels 12 240004V 121499 | 1204
~N N @ 2000 13 20004°
[ Voltage in phase ‘\\ {; ; i
u ‘ | 8
. L1L2L3 - o
[ Voltage between
hases i - -
( Current in phase 230,000 'HI]V ’240.000 v[ & Iv 220,000 v] “
407,063 376,985 407.860

5.00000 " “ | A '6.00000 vl A I4.00000

Phase shift U&lI

v || 1000 v” - \l 1500

(Phase shift between
. Voltages

7

Frequency setting

\

Frequency synchronised
with power frequency

]

ey

1 value for all three
phases

» Individual setting in each phase value of voltage, current, power factor and phase shift between voltages,

» Independent switching ON / OFF of each current and voltage in phase L1, L2, L3,

» Automatic or manual range selection,
» Protection against overvoltage or overcurrent,
» Pure sinusoidal or harmonic distorted signal generation.

/" Setting the same
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Meters Testing on Site and Lab:

TS33: testing three phase electronic (static) Energy Meter example (1)
TS33 as Voltage and Current Source and Reference Meter and meter under test connected directly

Meter parameters:
Base voltage: 230V
Base current: 5A
Max. current: 100A
Meter constant:

§ 1000 imp/kWh

|

=

A

N —

Typical three phase electronic meter with LED
and its parameters

CAUTION!!!
Unconnect meter
from network before

connection to TS33
(voltage and current is
delivered by TS33)

Connect current 11, 12, 13, N by
means of ,Cu” pins and then
voltage Ul, U2, U3 by stacked,
safety plugs to I1*, 12*, I3*
respectively and then to TE33
inputs U and I.

INPUT S OUTPUY
rev—-.

PLL'F’L,;A

-

Connection
diagram

-
\
o

P

[, =g -8

_o" K} g B-- =
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TS33: testing three phase electronic (static) Energy Meter example (2)
TS33 as Voltage and Current Source and Reference Meter and meter under test connected directly

Connected Setting the output values (load point)

meter ready
Limit of maximum
voltage &current

Three phase
operation;

Send to the

R for testing

individual
outputs switch Set Generate
ON/OFF harmonics
Set value of %®,‘;§E @%t;'m o
Voltage N B @u-ste =
) N\ Bl \|
Set value of f LIN L2 L3 oo P"
current uy v v L__) | 25° v
\ [V ¥ ¥ G [w a [

In the TS33 LCD select U&I generatigh mode and then RMS values [7“ L2 L3 L123]
at the output, setting symrr?etric U&l, setting asymmetric U&l, § e I @v | 25090 ©v | L2909 ©v |—
Nlal 407.06 [ 398.50 [ 389.74
I[ s0000(@)A [ 40000 @A [ eo000@FA [
“|_| 15000 @)[° [ 20000 @[ [ 25000F)[° [
23 [ 0000 $° [ 120000 (F)° [ -120.000(F)°
] f| 50.000 (P)Hz @[ \ \ ‘

Set value of Set phase shift
frequency between U1&U?2 }{Set phase
\

shift

Set value of Set synchronization with between
phase shift U&I network frequency U2&U3
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Meters Tstig on Siteand L

TS33: testing three phase electronic (static) Energy Meter example (3)
TS33 as Voltage and Current Source and Reference Meter and meter under test connected directly

Load point parameters

This mode requires meter disconnection!

Vector
diagram

220999 V240, V. 220.001
407.050 V 398.497 V  389.825
5.00005 A 4.00016 A 599939
14998  ° 20007 °  25.007
0.96592 0.93964  0.90624
0.25878 0.34213 0.42272
0.26791 036411  0.46645
0.000 ° 120.000 ° -120.000
111082 kW 902.084 W 1.19613

1N\297.604 var 328.460 var

s: 960.046 VA

Testing schedule:

- connect
voltage and
current by
clamps
e RW@ - enter meter
1.18400 kvar parameters
3.42993 kVA and start error
measurement

Meter constant
O£ I

Class of Meter under test

Cr)c: |1ooooo @
UN: 10 !j Averaged

1 N error result
[ — 3.20925 kW

g 0.005% 5Q 118401  kvar 13)

N s 3.430::: KVA m—f- Standard

R ; N  ® A 1 deviation
| rem—fre— N 10 [imp| 3 0.015 V J

B L=V

Ol

®®u-uwu

| @ur-s0wa
G)@u-um -

P+Q+/
i

e T =
e ™
- Ut 230001 V
| U2: 239.999 V
5@ U3 219.997 V
| H: 500001 A
m 12: 399936 A
s B: 599984 A
91: 14999 ©
92 20005 °
93: 25004 ©
Uy 2496 %
(5 L123
U: 17.3223 v
i 245132 A

Table with recorded results versus time

U But-zmav ‘ ot “ﬂ“_.,u. =| 17 '. l 13:86:38
@E @8&” %3] = war{ Ix oy a0
No| &5 | ppw] |Q[vAR] [uimitt\ / e%] | ser%] | OK @]
1 [13:51:53|3209.16 | 1184.07 | 2.000 0.059 0.045 \/
2 [13:52:10|3209.21 | 1184.18 | 2.000 | 0.038 | 0.048 ./ x @
3 [13:52:28/3208.99 (118408 | 2000 | 0008 | 0.022 ./
4 [13:52:48/3200.13 [1183.98 | 2.000 | 0.117 | 0010 @ ./ N\ @
5 [13:53:083200.15 | 118415 | 2000 | 0011 | 0023 | -/ £\
: 13:53.24 320019 [1184.04 | 2000 | 0.079 | 0.037 | ./ V s
7 [13:63:39/ 3200.06 |1184.14 | 2.000 | 0.047 | 0.037 | f ' :
8 [13:53:57/3200.23 [1183.90 | 2.000 | 0.077 | 0.011 |/
9 [13:54:17/3200.03 [1184.04 | 2000 | 0.050 | 0040 ./ ! @
10 [13:54:32/3209.03 [1184.03 | 2.000 | 0.037 | 0.008 ./ x
11 [13:54:50|3200.18 | 1184.06 | 2.000 0.052 0.010 J EE
12 [13:55:09|3200.20 | 1184.20 | 2.000 0.013 0.025 \/
13 [13:55:26|3209.15 | 1184.13 | 2.000 0,086 0.008 \/ @
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TS33: testing three phase electronic (static) Ener
TS33 as Voltage and Current Source and Reference Meter and meter under test connected directly

! Meter Type Definition

Meter name

Connection type]

Meters Testig on Site and
y Meter example (4)

q3d

Automatic
Procedure for

Test Point and whole load
Procedure Definition |characteristics

Add load point to list ]

(Time of

Base voltage

measurement] Number of

Load oint

Ub 230

_@:{ Max. voltage

measurements

nam‘_l

b5 Imax 100

Max. current

T

Umzs

%

Upn|57.7

Base current

Meter Class per result
" = )

= \/

[ Meter errmg‘

PT primary &

S

CT pr|mary & [ VOltage in [%} # vl
|secondary current) [ Current in [%

e

imzoo0 |[[Cfos [[n 5 | o3
1:(:.000% [ 1oL:ooox [ﬁm Lfg]-
- [ 100.000 % [100.000 % [100.000 % [7

Lo |

U Buanmw | @uramma |-y
| §5) rer il [C) Hror
1}

| Sprimin |
10p0
20pc
50pr
~ 100pr =
150pr
_200pr
300pr
A00pr =

poo[* [ ooof* [ o00[* [~

[ Phase shift U&I

(123 |

Vector rotation

0.00 * [ 120.00 * l -120.00 *

™ t[ 50000 Hz cr—
N ()

List edition
insert,
move

up/down

remove

List of load

A [—/
Frequency

points |

| Harmonlch [Ahaseshlft U&UI

To save Meter Type and
Procedure use 1 button

and then button

@= U Frsammy | g Georammn
D& Rk st

Meter or Procedure
name field
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Meters Testing on Site and La
TS33: testing three phase electronic (static) Energy Meter example (5)

TS33 as Voltage and Current Source and Reference Meter and meter under test connected directly

|§ Meter Test Execution

[ Meter type name

Automatic
Procedure for
whole load
characteristics

[Test procedure name] Test startin
® T — Individual load point test
NIE Pl A N /s
= A0 BU-ST__fort” it 2x . L1-5TH | Buests o e | | 083038
£ [apzoEc3a | ) 23 [sToa00PR ) }[| ] » Load point name :::;: lggg_‘:’; N(v: J"T A |- 10.01
[ & - ' [a00pr (vﬂ
oK L1 L2 L3 - ¢ & :
U | 230.000V | 230.000v | 230.000V > A4 y
5 | [20.0000A | 20.0000A | 20.0000A > i = 0.018% o
J ® 0.00° 0.00° 0.00° s 0.006% @ A% -
o f 50.000Hz [ ] ] Averaged error result = | 2.000% 2 i
@] L123 =
V4 | | — =/ £
v AP&l m'l”w/ I: Standard deviation K ": 0.027 x = — <@
j = — ya F, ; 0.000 A sP (137487 w ' t l
= B f 3 0.011 2Q 12.56355 var
V4 % E[E—.,J Error I'ﬂt - V 3§ 137951 VA
7 ) | individual . A Wik &)
[Selected load points) Load point values ) [L_N9!Vidual errors \ A A

Table with results for each load point |
X [OER (3 1- . s
Qa)eld A B =R A

No| GO | P | OIVAR] | el | sew) -nm‘ox@
1 08:15:54 172508 | 0.015868 | 0.227 | 0.073 | 2.000 |/
2 08:17:47) 344591 | 0.019772 | 0.061 0020 2000 |/ [ [
3 09:19:24. 500018 | 0.033439 | 0053  0.006 2000 ./ |\
4 08:21:01) 172493 | 0.176640 | 0.030 | 0.008 2000 |/ [ @’@
5 08:22:327] 344980 | 0176346 | 0.020 | 0.002 2000 |/
[ peaim] i [osmes | oms oo |2 7 [ (N
7 ©3:25:28 690057 | 0.503801 | 0.015 | 0.001 | 2000 ./
8 08:26:58) 103498 | 127710 | 0.014 | 0.003 2000 ./ \v/
9 08:28:25) 137487 | 256355 | 0916 0.006 | 2000 ./ =

| —

esults transferred to the PC Soft as diagram |

(_Result

W TIIIPC Sof - (PO TN AN ATEERAT

Fie b PO .r'..,“u“
m .
: 7]
€ A
(31 =

/.

» / o  x !
SN s
D_y

.1

veruz=: 7328

rreaes —

E»
=
C




.
4 p

e Comapl Meters Testing on Site and Lab:

TS33: testing single phase electromechanical Energy Meter example (1)
TS33 as Reference Meter and meter under test directly connected

e

= Meter parameters: : n’l:'tf Connection diagram reeeed
, A L
1 IL 3 ‘..‘:

Base voltage: 230V
Base current: 5A

Max. current: 40A LJ’
Meter constant:

375 turns/kWh

Typical, ,,0ld fashioned”, electromechanical ,
meter and its parameters " L Wiring to meter terminals

- r

Disconnect phase wire connected to load Connect instead ,,Cu” pin for | B Connect ,Phase” meter
safety cables A terminal to phase
4—7 Magnets Connect ,Neutral safety cable by means
meter terminal to

of magnetic plug
—_—————— neutral safety cable

Magnetic plugs for safety by means of magnetic
cables »Cu” pin for safety cables plug
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TS33 : testing single phase electromechanical Energy Meter example (2)
TS33 as Reference Meter and meter under test directly connected

INPUT/OUTPUT
MAX 400V

—

I1

JCAT 111 300V

- - = 7‘ i
Connect cables from Connect phase Connect return current Connect current cables from meter to current inputs
meter to voltage current cable to cable by means of of TS33

inputs of TS33 »Cu” pin (red) crocodile clip (black) ____.F Crocodile clip

Now the measurement system is ready to
test meter error and register test

.’ C QL N o In the TS33 LCD select U&I measurement mode and

TS33 then RMS measufements, error test or register test
® | Yy ®ur-opdv | ®ur-vooa - nxje e MW | 145710
E> ‘ 1 @® ooy, @@'m:“ o “’ l ‘Q 19.09-19
Scanning head assembly ru.y 16

: /W IEZ ](/55 ]
et St = -
,(,iclick" scafnnirtigfhea into E abs Pmax ]lll—E

woegg | LS | LS | pw | e

hole
connect cable to TS33
scanning head input nol




e Comenl Meters Testing on Site and La

TS33 : testing single phase electromechanical Energy Meter example (3)
TS33 as Reference Meter and meter under test directly connected

U @is2msv | @i o 'ﬁ{__UL: W | 258 U ®is-zm5v | @ue-men |- M@ M | 125604
lel Buamn |@Biomn o = X | powe [ Vector (Y Buosm |@Riztmm o wng—— N | i

0y

4 s o5 diagram 229564V @
U/ 229.538 0.00000 V 000000 V i 50000 Hz Testi hedule: 0.00000 V
20538 v Y.00000 V 220481 V U3 220538 V[l - na SCNECUE: 0.00000 V
| 0.00000 A 000000 A Li 10.0014 A —= - connect meter 10.0014 A ,
o 0000 ° 0081 ° - check voltage ggmg :
PF: 0.00000  0.00000 21 0.86548 > .
sin: 0.00000  0.00000 31 0.50095 L/: currentc,I-PF and 32'32 .,
tg®: 0.00000 0.00000 31 0.57881 vector diagram T
®u: 165803 ° 165831 ° L L% @ - enter meter ‘ @
P: 0.00000 W 0.00000 W 3: 1.98689 kW parameters and 100.000 %
Q: ar  0.00000 var 0.00000 var 337 1.15003 kvar L1372 '
s: A 0.00000 VA 0.00000 VA 3i 2.20571 kVA (= start error 220564 V(T
measurement 10.0014 A

Load point Meter Class of Meter P :
g TS33 enables fast end efficient way of testing
| parameters constant under test

Number of results [ Table with recorded )

for averaging

Type of power
| measured by meter

( U @1s-205v N\
(N oz Averaged error
result
> .
ELJ C:, [ 375008 1 [13:05:14) 1987.55 1149.65
UN: 10 2 [13:09:23(1987.42 1149.91
fim: [ 2.00 Standard 3 [13:10:501987.43 1149.29
A . 4 13:12:16|1987.42 1149.79
2 deviation ) |5 ha:13:43] 198740 1149.32
€ 0.716% © [fa:15:08 168743 114880 |
. - 7 113:16:35 198742 1140.77
Partial error 8 113:18:02| 1987.41  1149.63
S | 0.008% — o [13:19:26/1887.40 114074
7 = . results 10 [13:20:55]1987.39 1148.70
Z200% o 11 [13:22:20]1987.36 1149.85
280% 12 13:23:47|1987.29 1149.97
e t 13 [13:25:13|1987.29 1150.05
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"2y Meter parameters:

%, @l.Base voltage: 230V
F Base current: 5A
Max. current: 60A
IEEiE— V1 cter constant:
#—— 6400 imp/kWh

Typical single phase electronic meter with
LED and its parameters

o

Disconnect phasg wire connected  Connect safety plug and crocodile clip
to load and connect ,,Cu” pin to phase and load current accordingly

Meters Testing on Site and Lab:

TS33 : testing single phase electronic (static) Energy Meter example (1)
TS33 as Reference Meter and meter under test directly connected

I il :-1 b . .
/' Connection dlagram

/a TI

| S—

*

ANdLNO/LINdNI

AOD Xvw

Connect voltage by safety
magnetic plugs

Connect voltage and
current to TS33 inputs
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TS33 : testing single phase electronic (static) Energy Meter example (2)
TS33 as Reference Meter and meter under test directly connected

- U ®u-zzav | ®r1-5.000a M | 105034
@12-0.000v @rz-00008  |g2-
[ | ® o E ljw 9:09-18
. /~ DN L2 L3 @
)| 229.719 0.00000 V 000000 VvV fi 50.000 Hz
229.719 0.00000 Vv 220662 V U 229719 V "_j
5.00058 0.00000 A 0.00000 A i 5.00058 A
30052 °\ 0000 ° 0081 ° :@
0.86557 0.00000 . 0.00000 24 0.86557
’ — | 0.50079 00000  0.00000 31 0.50079 l{ \ l
Assembly scanning head fix  ,,Click” scanning head and set LED tg® 0.57856 0.00000 0.00000 24 0.57856
to see LED in hole sensing option Puil 0000 ° /51808 ° 51.8%7 ° Ui L1 Ih.. ]
- P: 994.304 0.00000 W 0.00000 W 3 994304 W
Class of Meter Load point 575.268 0.00000 var 0.00000 var 3 575.268 var
constant under test parameters 0.00000 VA 0.00000 VA 3 1.14873 kVA E
Time of Averaged error | |START test
result button Table with recorded results versus time
1:17:49 i) u ®“'"“" | @L1-500A 1:18:37
| @u—um g
l ‘ 19-09-18 J () i D R 9.09-18
i No PIW] | QIVAR] [Limitr%)|_e[%] ¥ sl | OK :@
o) cr{ X > 1 [11:01:04|094.499 | 575.310 | 1.000 = 0.256 | 0.008 | ./
e[ IL - 2 [11:01:45/9904.507 | 575.301 | 1.000 | 0.258 | 0.004 | ./ : E
fim [—“‘—1 0 9% 3 [11:02:25/994.500 | 575.203 | 1.000 | 0.265 | 0.007 | ./
| n[ 3 OI? J m 4 [11:03:05/994.527 | 575.300 | 1.000 | 0.271 | 0.008 | ./ \ m
p T/ ~ 5 |11:03:43|994.525  575.293 | 1.000 = 0.301 | 0.008 w4 A
E 0.299Y / 3P 994597 W @ 6 |11:04:25|994.538 | 575.205 | 1.000 | 0.298 | 0.008 | ./ (V—]
. ° 2Q  575.201  var [ ’ 7 [11:05:05(994.539 | 575.201 | 1.000  0.296 | 0.004 | ./ b
: 23S 114895 kVA ( ) 8 [11:05:46(004.548 575.288 | 1.000 0281 | 0.005 | ./
$0003% SPF  0.86566 g 9 [11:06:24|904.550 | 575.286 | 1.000 | 0.223 | 0.002 | ./
i R . No a A\ 10 [11:07:04| 004.530 | 575.270 | 1.000 | 0.205 | 0.001 | ./ _x
1 0.303 7N 11 [11:07:44| 004.558 | 575.275 | 1.000 | 0.280 | 0.003 | ./ =
[ -1.00% 0 [+1.00% |- e
2 | 0295 N, 12 [11:08:22 | 004.556 | 575.270 | 1.008 | 0.273 | 0.006 | ./
| i t 1ls [ N i 13 [11:09:00| 094.555 | 575.260 | 1.008 | 0.279 | 0.006 | ./
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Meters Testing on Site and Lab:

TS33 : testing single phase electronic (static) Energy Meter example (1)
TS33 as Reference Meter and meter under test connected by current clamps CT100AC

iy Meter parameters: ;—I‘I"'Hf Connection |
%, @l Base voltage: 230V ﬂ 1 diagram

.F' Base current: 5A L L A ;
i~ Max. current: 60A S )
iB— Meter constant: IR

BT 6400 imp/kwh

Typical single phase electronic meter with
LED and its parameters

Current clamp closed Connect current clamps-pitig into the socket on
load cable. Note direction =! TS33. Clamp symbol appears on display.

Connect voltage magnetic plugs and
assembly the scanning head
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TS33 : testing single phase electronic (static) Energy Meter example (2)
TS33 as Reference Meter and meter under test connected by current clamps CT100AC

X

‘\

INPUT/OUTPUT

MAX B0ly

CAT I1 600V/CAT 1NN ?mv\(‘ )

Connect voltage cables to TS33

Class of Meter ‘U’
under test

Meter
constant

o

NWM;
L3

Current \
clamps
connected

Load point
| parameters

START test
button I
\'

/"229.736 \V 0.00000 V

229.736 0.00000 V

4.99855 0.00000 A

30.030 0.000 °
0.86576 0.00000
0.50046 0.00000
0.57806 | 0.00000

0.000 <[ 2673 °

0.00000 W

0.00000 var

0.00000 VA

0.00000
229.679

. 0.00000

0.729
0.00000

~ 0.00000

0.00000

-2.645
0.00000
0.00000
0.00000

o P < <

w
var
VA

e
r 50.000 Hz
229.736 V
t; 499855 A
31 0.86576
34 0.50046 | u |
51 0.57806
L L132 @
31 994190 W
24 574702 var
21 1.14835 kVA

Time of [| Averaged error] [

Table with recorded

Current clamps do not require any break

test result results versus time_J| or modification of metering installation
|1 y U @rr-2mav ‘ | ®ui-amoa  or- nr-f— ' 11:68-30
\_J cm l l a DR O o R voon 3] | | porsonte
[ . e f Nel & | pva [ovar) [Limigs)| er%) | serw) | oK @
) <. | s o [_ X \{1:43:03 994.163 | 574.684 | 1.000 | 0.353 | 0.005 | ./
tN:[ 10 s ( auto) pr:[ - 5\‘@3 143/ 994.177 | 574.680 | 1.000 | 0.350 | 0.001 | ./ x (I]
fim: (—“1_00 o 3 [INN21|994.173 [574.689 | 1.000 | 0355 | 0.003 | ./
| a3 QI:; J@ 4 114 \&9:184 574.686 | 1.000 | 0.356 | 0.003 | ./ 2\ @
- 7/ 5 5 11:45:01094.172 | 574.688 | 1.000 | 0.385 | 0008 | ./ £\
E 0.350° [ 2P 994193 ‘W @ 6 [11:46:22 994.173 | 574.686 | 1.000 | 0.356 | 0.004 | ./ (‘Vj
2@ 574.663 |var 7 11:47:03 094161 | 574.674 | 1.000 | 0.367 | 0004 | -/ |\ N
3§ 114833 |kVA (@) 8 11:47:44/994.165 | 574.675 | 1.000 = 0.374 | 0.006 | ./ (ﬁ)
S 0.004% 3PF  0.86577 9 11:48:25994.165 | 574.676 | 1.000 | 0382 | 0.005 | ./
. s , No . /A\ 10 11:49:04 994.167 | 574.677 | 1.000 | 0.373 | 0.006 | ./ x
1.00% 0 oo | 0.345 11 11:49:47| 994.174 [ 574.681 | 1.000 | 0.369 | 0.005 | ./
Lt - 0.355 N 12 111:50:27| 994.161 | 574.669 | 1.000 | 0.381 | 0.006 | ./
| e— t 5|s N | m 13 [11:51:08| 984.175 [574.673 | 1.000 | 0.371 | 0.005 | ./ Ii:’
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Meters Testing on Site and Lab:

TS33 : testing single phase electronic (static) Energy Meter example (1)
TS33 as Current Source and Reference Meter and meter under test connected directly

. Meter parameters:
M. 4| Base voltage: 230V
@ F Base current: 5A
- Max. current: 60A D)
BEEE— Veter constant:
§—— 6400 imp/kWh

Typical single phase electronic meter with

LED and its parameters "

input and

meter (eg.

inputs;

TS33;
Shunt TS33

and current
output (*).

- connect current
output of the

magnetic plugs)
by means of
safety cables to
TS33 current

connect neutral
meter terminal
to the neutral
voltage input of

voltage input

(RMS measured]

values

CAUTION!!!

® Switch OFF the

) Vi circuit breaker
zs, Op| before TS33
= connection

(voltage is taken
from network,
current is injected
by TS33)

In the TS33 LCD select U )
measurement and | generation
mode J

Setting value of )
current and

e

=

/A/ﬁpm‘%

Wit LT | 2

(w® ® u@’-@][u@ )

4 N
Meter error

test

\

[ Meter register

test

€

=

(o)

J

—

>
e | Pmax | i E
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TS33 : testing single phase electronic (static) Energy Meter example (2)
TS33 as Current Source and Reference Meter and meter under test connected directly

Single phase
operation

Cu

Limit of maximum

‘rrent |

1 L2 L3 o
v BB G (H)
b Testing schedule:
r % - connect meter
1| 5.0000 ($)A Set value of - set current and
o [ 30000 @[ current phase shift
\ - enter meter
Set value of parameters
phase shift and start error
J measurement

Meter constant

Number of pulses

Class of Meter under test

RMS values at
the output

This mode doesn’t require any
meter disconnection!

U @u-noav |®l|é~l o= N0 "——u. =
L7-0.000V @iz-sT0
O@oasmy | DRi-snw

12:32:28

%
p: |
2!
2
®

T (®)
0.00000 vV 000000 V 50.000 Hz
0.00000 V» 230.093 v 'L] 230150 V ﬁ
0.00000 A' 0.00000 A 4.99967 A
0.000 by 0.029 -
0.00000 0.00000 34 0 86603
| 000000  0.00000 5] 0.49999 E@_ |
0.00000 0.00000 3 057734
45.277 - 45.304 S & L132 @
000000 W 0.00000 W 3 996515 W
-~ 0.00000 var 0.00000 var 3i 575.326 var
0.00000 VA 0.00000 VA 3 1.15068 kVA CE]
Table with recorded results versus time ]

| ® - s u-sm - W U || zen
l[ﬂ@ﬂa& l; g -ﬂ"—DV oo Bhras il L
e ,,o No| €D [ PW [aIVARY }um: ) [ sef) | OK @
1 12:34:11|006.515 | 575.352 | 1.000 | 0.196 | 0012 | ./
!IN § i8S imp (‘U) PT: [_ I - 2 12:34:20)996.579 | 575.376 | 1.000 | 0.191 | 0012 | ./ x @
lim:| 100 % 3 12:34:49|996.618 | 575452 1.000 | 0.219 = 0.012 v
) n: 3 0[7 ) Y | 4 12:35:05|996.573 | 575460  1.000 | 0.107 | 0010 | ./ N\
- o mrT 1 | Averaged 5 12:35:23|996.560 | 575389 | 1.000 | 6214 | 0.013 | ./ £\
c 0 : 6 [12:35:41|996.636 | 575.260 | 1.000 | 0.206 0008 | ./ (V'} —
E 0.217% S ToOOT VAT =7 \ error result J | 7 12:36:00|996.500 | 575.420 | 1.000 | 0202  0.016 | ./ A4
28 115103 kVA [ Standard 8 12:36:18|996.673 | 575412 | 1.000 | 0.206  0.010 | ./
S | 0.009% — oo andar 9 12:36:37|996.614 | 575.395  1.000 | 0195 | 0.002 | ./ (g)
= ¥ == " A O o et [t [ v o [t | TS
- 0 1 0.204 11 12:37:1 1 1 018 .01 e
—— il g 0.230 N 12 12:37:31)996.504 | 575.479 | 1.000 | 0.108 | 0.004 | ./
| " N| 0 |imp | AV 4 ’ l'a 13 12:37:49|996.781 | 575.388 | 1.000 | 0.197 | 0.006 | ./ 'i’




.
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e Comapl Meters Testing on Site and Lab:

TS33: testing three phase electronic (static) Energy Meter example (1)
TS33 as Reference Meter and meter under test connected by means of current clamps

= s Connect
; Meter parameters: voltage U1, U2 E‘—l r--1
) ) _l_
Base voltage: 230V U3 and neutral ﬁ ] r‘m F‘,,‘ Connection diagram
Base current: 5A N by means of \ :

crocodile clips

Max. current: 100A
Meter constant: 1000
imp/kWh

»
>

Connect voltage U1, U2, U2
and neutral N to voltage inputs
of TS33.

Neutral inputs in the TS33 are
internally connected between
them.

INPuT/OUTPUY
- -




e compl Meters Testing on Site and Lab:

TS33: testing three phase electronic (static) Energy Meter example (2)
TS33 as Reference Meter and meter under test connected by means of current clamps

. Close current clamps on load Assembly to the meter
o cables, respectively 11, 12, 13. and connect to the

- Take care about clamps TS33 photo scanning

~ direction (=)

FUN AR
140 —

- —— - S e

1 AESErel 1 251
]

In the TS33 LCD select U&I measurement mode and
then RMS measurements, error test or regijster test

=M CALMET Connect ‘ y B @ur-ama ot ';; S U ‘. L;a:smo
| ™
-

THREE PHASE TEST SYSTEM  cammon (—\ 000V @‘A‘tmm 190919

e N O 7 B |

TS33 input
i @ £ £ ’ Pmax | IC°<g

o oo le o) 2 ]": gl

=l o




TS33: testing three phase electronic (static) Energy Meter example (3)
TS33 as Reference Meter and meter under test connected by means of current clamps

www.calmet.com.pl

Meters Testing on Site and Lab: | |" ;o)

Load point parameters

CT100AC current clamp

This mode doesn’t require any meter disconnection!

3 31;37
lﬁ“&

229.658 N V 23&747 vV
406523 V. 307.916 V
499845 A 4.00007 A
14993  ° 19999
0.96596  0.93970
0.25870 0.34200
0.26781 0.36395

0.000 ° 119.984 °

96.967 var 327.984
959.005

219. 654
389.304
5.99794

24.983
0.90643

| 0.42235

0.46595
-120.038

110885 kW 801173 W 119420 k

$0.000 Hz
17.4873 V
244529 A
0.93570
0.34499
0.36870
L123
3.20422 kW
1.18139 kvar
3.42441 kVA

| | Testing schedule:

Vector
diagram

connect
voltage and
current by
clamps

enter meter
parameters
and start error
measurement

Meter constant Time of test
o @15%}
/

Class of Meter under test

:

u@n-zmv | @uetama o= tEle G l lma:am
b@\@@::::z ohm i AR e

220650 V [@
230.748 V
219656 V
490847 AL
400009 A
599795 A
14993 °
19.999 °
24.983 °
2498 %
L123
17.4873 V
244526 A

Table with recorded results versus time

u-mw
@129V .;-
L3-2195V

| s

H
E'J@

lm
( Je: | oo : @ No| O | Pl [QIvAR] umnr\/cm | se) | oK
; 1 13:35:13|3204.27 | 1181, 33 2000 | 0.032 | 0013 | ./
U HE '| s PT:I_ x ! Averaged 2 13:35:54(3204.27 [1181.39 | 2.000 | 0.045 | 0010 | ./
[ 200 % 3 13:36:36|3204.26 | 118138 | 2.000 | 0.026  0.004 | ./
| 2% n: | Q@ error result 4 113:37:15/3204.20 | 1181.39 | 2000 | 0.031 | 0.001 | ./ N\
r M\ 5 13:38:00/3204.28 |1181.39 | 2.000 | 0.042 | 0.007 | ./ /N
E 0.062% 00000 W @ 6 [13:39:44(3204.26 [1181.39 | 2.000 | 0.044 | 0007 | ./ (V')
. o 2@ 0.00000 var 7 13:39:26(3204.28 [1181.39 | 2.000 | 0.045 | 0.009 | ./ b4
28 | 0.00000 VA Standard 8 13:40:08)3204.28 | 118139 | 2000 | 0.030 | 0.004 | ./
S - | —3PF U000 9 13:40:50/3204,31 [1181.41 | 2.000 | 0.032 | 0.006 | ./ [!j
; ¥ . No | o N\ deviation 10 13:41:33|3204.28 |1121.40 | 2.000 | 0.035 | 0.005 | ./ L.
2o 5 7 K 0.062 7\ 11 13:42:15| 320431 (118140 | 2000 | 0.044 | 0006 | ./ =
’ N 12 [13:42:57 320430 (118140 | 2000 | 0.040 | 0005 | ./
o 7]s V4 13 13:43:39)3204.30 | 181,39 | 2.000 | 0.035 | 0.010 | ./ @

5 OBR
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Meters Testing on Site and Lab:

TS33: testing current transformers CT ratio and phase shift error example (1)

TS33 as Reference Meter and CT primary and secondary current measured by current clamps

S o e A7 Connection
CT parameters: [ [ [ I_L . TS33 can test
[l 11 [ diagram call
Ratio: 100/5A [ ] i a]s[s | so [ Thof fial} automatically
Power:2.5VA 2 S L1 [ Q— : o 3
Class: 0.2 & '\t 1N o E";f" dlffergnt CTs
o EON D B S I I e BT at time
e, =0
Typical current transformer CT in metering i . O :
installation _ . [ |
SECONDARY SN 4 — =
x \ ‘:{// 1 teede ? -'_-_._ e ._._._._._._;_' ......................
-
y [ Accuracy class of ]‘I | @: [CTlOOAC current clamps on | [ Number of
current transformer N:M primary and secondary side J {measurements
. : > o U Biiman | | @uraoms o —SEK 100
Nominal primary ‘ ORI ORI | iy
\ current\ [ L 7 L2 [ L3 n:
. ; lim:[ 0.200% 0.200% 0.200%
Nominal secondary N e —
TS33 side clamps connetion 2
L current Isn: 5A 5A 5A
CALMET : 2
TS33 Primary (__Primary current I 999639 A 99.9773 A 99.9582 A
clamps ([ Secondary current Is:; 500880 A 49914 A 501250 A
‘ N\ @ 0068 ° 0002 ° 0018 °
[ Phase err(?r Ipfls: 19.9573  20.0109  19.9418
(__Actual ratio 5 0214 % 005 % 0292 %
- Secondary] ( Ratio error 5s:  0.000 %  0.000 %  0.000 %
- .. T— —
clamps ) [ Standard deviation J




"n »
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TS33: testing current transformers CT burden example (1)

TS33 as Reference Meter and CT secondary current measured by

CT parameters:
Ratio: 100/5A
Power:2.5VA
Class: 0.2

Typical current transformer CT in metering
installation

TS33 side
voltage
connetion

Voltage and clamps connection to the CT

SECONDAR ' M

N

current cla

L

Meters Testing on Site and Lab

Connection
diagram

mps and voltage directly

TS33 can test
automatically

& NN up to 3
o o .
| L™ different CTs
at time
L1 [- ‘ -I ' - » , L1
=%
(Nominal secondary] ]|[ >, E [CTlOOAC current clamps on Number of
current secondary side measurements
[Nominal secondary) b@ sl | WL Fip
ower \ @@u-msmv @@u—sm (o
> = [ L1 7 L2 (7 L3
Voltage at - = = =
secondary CT side sn:|  25VA 2.5VA 2.5VA
Secondary current . -
== U 149.491 mV  156.350 mV 151651 mV
[ Phase shift I 500105 A 499958 A 501941 A
[ Power factor @ 5455 ° 533 ° 5451 °
el B R PF:  0.99543 0.99562 0.99541
L App — S: 210819 VA 214146 VA 213177 VA Length and
(L% of used power ‘—fusn: 84327 % 85658 % 85211 % | | cross section of
at nominal current b cables
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Meters Testing on Site and Lab: '

TS33: how to order — versions, options, accessories

TS33 versions: accuracy class 0.02%, 0.04% or accuracy class 0.1%

TS33 Automatic Test System Power cord

Voltage and current connection cables

ne
i

Fuses

~

#CALMET =S5

CORTITICATE OF CALIMRATION

e e e

~
.

Manufacturer Calibration

Certificate

Standard scope of delivery

Operation manual



aap
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TS33: how to order — versions, options, accessories
TS33 optional accessories:

Meters Tstig on Site and La

Optional scope of delivery 1

Laptop PC TS33 PC Soft CT10AC current clamps

Y
do

CT1000AC current clamps FCT3000AC.B flexible clamps AmplLiteWire 2000AC
(@150kV)

"
——
1

I

EA30 120A cable set DR200D thermal printer EA20 accessories for safety
cables

CT100AC current clamps

O
eoF—

VoltLiteWire 40kVC

AT BB b1

T

CF106H photo head for LED
& mechanical meters



4G

;‘L%

ER10 single position rack
for hanging meter

ET31 case for additional
accessories

www.calmet.com.pl

Meters Tstig on Site and La

TS33: how to order — versions, options, accessories
TS33 optional accessories:

EH10.3 Quick
Connector for meters

- m

s
Calibration Certificate from
1SO17025 accredited lab

Optional scope of delivery 2

Certificate of Origin from Customs

and Chamber of Commerce

ER10H.3 single position rack
with quick connector
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To see more devices and information visit our Web site: www.calmet.com.pl

w2
Q" -
«MCALMET
.‘n - 5
Smart Calibration Devices

TOP PRODUCTS

TS33 - Three phase Fully Automatic
Test System

C300B - Power Calibrator

TE30 - Working Standard

PRODUCTS BY CATEGORY

Power calibrators and power gquality
calibrators

Multifunction calibrators
Resistance calibrators

Electricity meters testers and reference
standards

Instrument transformers testers
Protection relays testers
Network guality analysers

Meter test stations

Electricity meters testers and reference standards

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

The Calmet TS33 portable test system
consists of 3 three-phase reference
meter of accuracy class 0.0485 {or 0.1%)
and an integrated three-phase current
and voltage source up to 3x120A/600V

e D313 sheet

Read more ...

HOME

TE30 - Portable Three-Phase
Working Standard and
Power Quality Analyzer

Electricity meters tester class 0.05 ang
0.1. Three phase tester of current
transformers and analyser of power
nietwork quality. It makes possible
electricity meters testing on the site or in
the |aboratory

o Data sheet

Read more ...

PRODUCTS LABCRATORY

COWNLCAD A3SOUT US~ CONTACT v

[Cast 10 e ’
o g

L v
| STE 11D

Caltest 10 - Electricity
meters tester

Single phase portable electricity meters
tester class 0.5 powered from tested
circuit with load force possibility apart
from tested object There is no need
disconnect the users during
measurement

ww Data sheet

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