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Testing the entire energy measurement system!

Accuracy of all kinds of meters €[%)] CT/PT burden, ratio, phase shift error
. Electromechanical (Ferraris)

.1 4 - Quadrants
] Smart Meters

[ 4

Max. demand
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Reference Meter & 3-phase U&I Source in one case! Modes of testing

_— www.calmet.com.pl
4 )
TS33 as
meter
g W,

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

-

as U
meter
and |
source

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

J

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 0,04 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

) . U @L1-230.005v | ®L1-5.00031A 04:05:34
Automatic Meter Constant recognition @@ © B ey | @2 weoen pTE
Automatic setting of measurement L1 L2 L3
conditions U] 230.005 V 23.012 V 228997 V f 50.000 Hz
Us 377.610 V 408.054 V 407.067 V U, 35.4767 VE
3 Big 7-inch full colour touch screen and l:| 5.00031 A 510047 A 490017 A | 3.84876 A @
®; 19998 ° 25007 °© -19.994 °
computer software Calmet TE30 PC soft PF: 0.93970 0.90626 0.93973 S: 0.92829 —_—
» Reading data and remote controlled via sin: 0.34199 0.42272 -0.34192 i 0.14715 | 78 )
tg 0.36394 0.46645 -0.36386 S: 0.15851 m—
USB, Ethernet, Bluetooth ®u; 0000 ° 100989  ° 425000 ° ¥  L123 ..
3 Recording data on flash memory SD card P: 1.08075 KW 1.06781 KW 1.05449 kW S: 3.20305 kW
Q: 393.327 wvar 498.081 var -383.631 wvar 3: 507.726 var
up to 32GB S 1.15010 kVA 1.17827 KVA 112212 kVA 3: 3.45049 kVA
» Calibration Certificate
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TS33 Inputs, Outputs and Connectors:

Voltage U1, U2, U3, Photo Scanning High Voltage sensors or ]
Head Impulse Current Clamps socket
Inputs / Outputs

Un sockets

Currentll, 12,13
sockets

Current Clip—on CT
socket

Power cord socket

Protective Fuse

J
- R
Q=0 o~ N\ “tRee puad 1 Power ON / OFF
! i ) /

’!;';:_;_‘ switch )
hannravsssd| S
o~—~0| Ethernet socket
o
| (0.~ 0| )
e USB socket
pres.w.inuny J
bannravessd
SaTacas SD Memory Card |
. ] socket )
(P _ NEEE T o 7” Colour LCD touch)
......... Pess winnai 1 1 : = screen )

hannravessd
AR ™Ay

© S’ O
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TS33 Voltage and Current Inputs:

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

0.05...600V

4mm Voltage Safety Cables @ ©

Length=2m

i

) I:;;;;

MM

Easy connection due to rich set
of accessories for safety cables

INPUYIOUTP l'l'

"’"\
I1 :
k@ i

—

D

INPUT/OUTPI IT

MAX 6 C

T 11 60OV/CAT 111 300V @

INPUT/OUTPIT

MAX 6 OV

Meters Testing on Site and Lab: 1157 2e)y1

Current 11, 12, 13, Un Input / Output
sockets

0.001...120A

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

L
L

R ol Tl

.7E 1_—_'b
Ok —=

25mm? High Current Cables
Length=1m, | < 120A
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TS33 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

i : -

N\

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

fAdditionaI, external very,
high accuracy Reference
Meter ———

1. Pulse Input / Output
socket

J

k\ ,

2. Pulse Input for external
Reference Meter socket

Electronic and Inductive

energy meter

manual push - button and
pulse generation

Electronic and Inductive

energy meter
S0 standard electric pulse |

S

20 | 21
+

Open collector pulse output + external Rc)
e U.maxs27V

J—D |. maxs100mA
Ucc

0.0001Hz...200kHz

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

30A...2000A@150KkV,
length=12m
max [ cable 98mm

10mA...120A, length=2m e
max [ cable 15mm 3mA...12A, max [ cable 20mm

\ Iength=2ml

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

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

300mA...1200A, length=2m
max [] cable 85mm,
loop length 300mm loop length 500mm

0.3..30A/3..300A/30..3000A, length=2m
max [] cable 150mm,
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TS33 Communication; many ways of printer, PC connection and data storage

. PR Y
: s oune 10 00| IE
@ U3 228997 v- N .
H: 500081 A Q= =

@ 12: 540047 A

13 490017 A
©1: 10998
e K 2 25.007 : X nms o~
e T 03 -19.994 II-. 0553 | 0.001 s
0.563 | 0.001 i
Uy 5024 % 0.382 | 0105 ki
W L123 0574 | 0.002

12
P+O-
n

Screenshoots

U: 354767 V E’ 0.576 | 0.008 |
L:  3.84876

[14:00:07 | 30946.6 | 11620.6 | 1.000 a3
38 [14:00:47 | 30946.7 | 11621.1 | 1.000 | -0.608 | 0.001
39 [14:01:25| 30946.1 | 11621.1 | 1.000 | -0.606 | 0.001

Results

e

|_Samisk

I'max ]u[%]

WA ‘]||:C':> H ]||:a I“': h’_"j

o0
Removable SD
cards 2..32GB

Vergon 0304 | P D002 SMODOS | Comedek OOMA

Remote control

Bluetooth, wireless printer & laptop
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All possible types of connection: 1P2W, 3P4W, 3P3VW, ..., direct or with clamps

L2 L2
£ ! L Single phase meter testing | | :: FE .3 Three phase meter testing
" " 1P2W - TS33 as meter g v  3P4W - TS33 as meter

L1 ‘ ‘ .1 Three phase meter l1—e 11 Three phase meter

i5 “testing 3PAW - TS33 | | 2 T " —.2 testing 3P3W — TS33
N 11 vas meter with clamps | | © as meter
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All possible types of meters: 1P2W, 3P4W, 3P3W. TS33 as source and reference

TFT DD_ Single phase meter testing
1P2W - TS33 as source

Three phase meter
testing 3P4W —TS33 as
source

=L I
- Single phase meter A N DD
testing 1P2W - TS33 Thr.ee F:;a;;:/ mit;;r3
{34 efl  assource of current 1|2|3I—I4|5|6I—|7|8I9 ﬁ testing -
as source
\\
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Functionality of TS33: as reference meter, as source of U&I, as U meter & | source

mode

Status line !:

[ RMS values at TS33

Reference meter

Reference meter

Voltage and current
source with built in
reference meter

TS33 General
with current

injection mode

[Setting harmonics in]

L terminals

e~

@ Mu@

output signal
/

J

L symmetric output

/ﬁ

[Setting U, |, @, F ... in&%
[Setting U, |, @, F ... in*—

assymmetrlc outputr

Setting special )
shapes of the
output signal

J

Meter error testing J/

[ Register (counter)
testing

1N
B<

for automatic
\ testing

Meter under test )
parameters settings

J

T~

\[

[ Maximum demand
meter testing

y

(Load points setting
for procedures in
\_automatic testing

Automatic test
execution

All quantities trend
(versus time)
observation

Easy, icon driven, operation on big 7 touch screen
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TS33 reference meter mode: whole installation measurement ,as itis” [(w @

RMS values of U,l,¢,F,P,Q,S Counter (register) test Maximum demand meter test CT burden test
| @Li-50000A [g1= 20.000] e Ue 40 U @Li-400330v | | @L1-4.00027A [p1= 0122
IC : i A e ORI R
Y

L1 L2 L3 P Q PHA+ @:l ? @) Pmax[kW] | Pmax-Pref L1 L2 L3
Ul 220999 V 229.997 V 229995 V. fi 50.000 HZ@] V V |7 2019-02-13 | 13:46:43 3.394 -0.006 Pref:‘ 3.400 kW (0) Isn'I VSA I |75A I |75A
U; 387.948 V 398365 V 407.948 V U 20.0668 VB E1; 0.000000kWh| 0.000000kvarh| 0.000000kWh [ £ 201902418 | 13:51:00 | 4764 1364 4 [2 min s,.;| 3VA | 30VA | 30VA
o mon © mew w1 () | 2 OE00KWh] 05ta0s0kvarh] 0.s8osEki srvans | tsswat | sau | s [ 0SKH .
PFi 0.93968 090632 | 093973 3 0.92880 :E; 0.893400kWh 1kvarh  0.886958kWh 0190243 140438 | 5444 | 204 T [ 1 min u|: :‘zgzg A ::g::: A i:zz;; él 10'020::"'1
o e T R e Eref; 0.893457kWWh tkvarh  0.886710kWh 200240 | WS | D716 | Do o 12 0425 0t
tof] 036398 | 046625 | -0.36383 5 014617 20190213 | 18:47:28 | 0.680 2720 R — o0t 100000 100000
®u  0.000 ° 115000 ° 125000 ° Uz L123 £ 0.006% 0.006% 0.028% 20100213 | 14:20:00 | 6.803 3.403 o 1a1814 VA 23008 VA 303964 VA
P] 108056 kW 1.02114 kW 140237 KW 3: 3.20407 KW P ‘ 1.000% 1.000% ‘ 1000% wronana | 1aose | osse | 20w By v X .
o | Jéeioh| . o i d n: .| % 76.693 % 102988 %
Q| 393209 var 476406 var -401.073 var 3: 468.331 var 20190243 | 1ass50 | 03d0 | 000 @] 784190 A 2839 VA 30976 VA
S: 1.14992 kVA 1.12668 kVA 1.17307 kVA 3: 3.44967 kVA i - - .

Gl o (@ [
. ro .
Meter error test in [%] U ®L1-20300mv| | @L1-0.09468mA | gt--108.721° MW | 15:24:50 Harmonics trend test
= W oo @2 TN g e A lven T B A P 20190204 G
e 2000125 - @ L3-27.5694 @L3-0.07762mA |93 1894°| _Tx (‘:)@mim.w e

pHE = F o ©|w oNw o] 3 /]

=t [
(=]

im: [ 400 % n 5 Qv \ j (l - w‘ I ’ " )

p -Lt.': na'gg o— S i e e e et e e

E 0148% | & owmow @€ sam | PMaN | < - SR T

| E— 58 | 344885 KVA ~9 !'I:F’

$ |0.010% 3PF| 0.91980 (9] : ! I

. ¥ P A\ - s —

= 7 1 20148 N & I @ U @ I e Elll-?j

1.00% 0 AW ]" ]| ]|I " — — i
bt t[ 3]s [3 ] aam @ g = = G il o g
Lo :M N:Meq

PT burden test U,l,,F,P,Q,S trend test

U @L1=680996V | | @L1=500.042mA Hla 09:35:43 m U ®Lr-299sssv | | U @L1-57.5006v @ ® | Uy ®u1-230005v | | @L1-500031A [g1= 19985« F W | 0s041
®1L2-55.9990v (BL2-460.046mA |g2=  0.148° o » (@®)12-199.996V @®12-3.35015A |g2- (@L2-57 593V ®L2-231011v @L2-5.10043 |g2- zi.nnr"—'_ *
@ ®u=51.smv ‘ 0.129°] i * D @Lkmsusv @)13-4.09995A (ALI=E1.19T5V l @ 13-228.993V QQLMNHISA 3= 1 -99;;\ Ix H s
— D
Vi VL2 VL3 v u [V L2 [V L3 v v 2 w3 [@ i m IN\U | g
Us:[ szv [ stV [ sLv lim:| —1.000% 1.000% 1.000% 1.000% 1.000% 1.000% . Vf\ P Y 'l M %)
sm|  30VA [ 30vA | 30vA Ipn:| 3008 300A 3008 15000V 15000V 15000V by Al A
5 J| v Isn: 5A 5A 5A GA 51.7V 5TV — o= 2 LI T
U 580003 V 55992 V 576077V |[Rr[ 12900 ) W5 g Aial TR
I \ v ¥
I 500.047 mA 460.052 mA 519.993 mA Ip:; 299.982 A 199.994 A 249.994 A 149998 KV 14.9997 KV 149988 KV s 1 W LV AT A i
o 0067 ° 0148 ° 0428 °© Is] 50004 A 335015 A 409987 A 57.8884 V57,3483 V581890 V WA
PF:|  1.00000 1.00000 1.00000 @  0.008 0181 o 0426 ° 0018 ¢ 0009 ° 0003 ° |- W 0 oy .
S 32312 VA 285216 VA 335272 VA Ipfls:|  59.9915 59.6972 60.9762 259116 } 261554 257.760 P ] T I I
%Sn: 107.707 %  95.072 % 111757 % 5  -0.014 % 0507 % 1601 % 0278 % 0494 % D475 % i ¥ [\MJ!\,\ T 4 1 Mg 7!!1'-‘-5'
@n:  28.6544 VA 27.3513 VA 30.0048 VA 8s: 0000 % 0000 %  0.000 % 0.057 %‘ 0293 % 0405 % "~ L. '\'l / My
——— — — [E_:] & ‘ ‘ LA
———— ] o X 0 a0T0TeR ]
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Meters Testing on Site and Lab: 1|

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

H: 500031 A

/

Reactive Power Q

J

[ 3-Phase Factors

3-Phase Vector
Rotation

3-Phase Powers ]

Apparent Power S

/ A

Neutral Current Neutral Voltage Frequency » w":_
AN \ B e
Voltage Phase - I @[ ® 0y @ \%rﬁ-ﬂﬂﬂﬂﬂ w\ W [ 114506 ey
®12-2300 @L=1900A |g2=\ { Y T | N o A 1 &3
\ NeUtri ]- @®L3=23U.UUV -5.1000A |p3= 2 N A=
[ Voltage Phase - W L1 LZ\\ L3 @ . is;:ﬂi;?:‘“ﬂazgﬁ?iga.Z!:’?%Olpf;E:n"i&
! Phase U 220999 V. 220997 V 22\ 50.000 Hz '\ >=ZJ|/ |~ / -
—U;| 387.948 V 398365 V 407.048\V U; 20.0668 V
current -]:=—|: 499966 A 489869 A 510039 A I 3.76596
Phase shift ¢ 20001 ° 24997 ° -19.993 ° YV VYV VY VY
PF{ 0.93968 0.90632 0.93973 S: 0.92880
Power Factor sin; 0.34202 0.42257 Q340 |5 043576
: ] : e | @
T tg®] 0.36398 | 0.46625 | 0.363% S: 014617 = |8
—— | O 0.000 115.000 125, . L3 =
Tangent @ P{ 1.08056 kW 1.02114 kW 374237 kW /[5: 3.20407 kW ' =
) —— Q| 393.209 var 476.106 » 401073 vy/[5: 468331 var mnﬂm &
FIREE \jhl'tft ST S| 114992 KA 11257 @A 147307 i | 31 3.44967 kVAC LTI
oltages
\ g, = // / E-) ics in table form
Active Power P 7 <

THD:12.023%
TDF:11.936%
TID:0.003%

CF:1.712
SF:1.154
U:229.987V
£:50.000Hz




Meters Testing on Site and Lab: 106,50 “5

www.calmet.com.pl

TS33 functionality: energy meter error testing idea

TS33 works both:
- as programmable 3- phase source of
voltage and current;

3-PHASE - as high accuracy reference meter.
POWER P
SOURCE
(LOAD POINT
SETTING)

TEST (MUT) REFERENCE
STANDARD




www.calmet.com.pl

Meters Testing on Site and L

TS33 functionality: automatic energy meter error testing in [%)]
CT/PT usage

Type of Power/
Energy selection

Fundamental

l.ﬂ;m

| PH1+ QH1+

.L 1
[I}c |ﬁ4u|u 00 ||mp!k‘il'|‘h

Meter constant units

AUTOmatic

\
Meter under test
constant
[\

TiEimy
?4l]Hm'u’

=

selection of meter
constant and time
of measurements

7

ﬂlﬂiCT

3 | s

Time of test or
| _number of pulses f

N~

Average value of
error

f
7

Standard deviation

[ Limits of meter z
under test error I

|~ Iim.:[T %

(auto) pr
[ 5 W

Number of

N\

measurements for

averaging )

/

|
7

£

b |

g
&
5 &

- 5P | 347318
L, E -0.1 48?0 SQ 451.821
5 | 3.44985
/ S | 0.010% ] SPF| 0.91980
: 1 ’ 1 1 o M
1 -0.148
-1.00% 0 +1.00% Y
<0.130

——
3-Phase Powers

\

Partial error results

kW

var
kVA

A
(YY)

Error dlagram e=f(t)

[13:53:103333.00 | 891.167 | 1.

Mh

< ul.
| .
B
W
u
8 [13:53:53 3333.02 891.176 | 1.4
29 [12:34:04 9930.00 | 891166 | 1.
30 [13:55:18 9339.02 | 891.168 | 1.
Bl 9/3089.03 | 1250.49 | 1.
n
)
]
35

» 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.

13:56:41 3080.02 1250.49 | 1.

[13:57:22 3089.03 125049 | 1.4

01| 125048 | 1.

[13:58:45 3089.00 125047 | 1.4
13:50:29 308491 11646.9 1.4
37 [14:00:07 30945.6 11620.5 | 1.

38 |ﬂ:00:47110m6.2 EM.A | 1
39 [14:01:25 30046.1 116211 | 1.4

XY ATYTVRAAY

Vector dlagram

s
i fus-
-u1 230005V

- (®]
: ; \ i U Mmmz v

us: 228967 V -

X "z 500031 AE

¢ \ 125 510047 mm
; '\l @ 13: 49017 A

l f un 94: 10998 'Ir_\
| 92 5007

\ 93 19.994 -@

Vu 5024 %
U L3

Us 354767 Y
I: 384876 A
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Register value
| before starting test

TS33 functionality: register (counter ) test -
N [HE]
The type of power n
setting for selected |® L ‘l P —— Fundamental
register ‘ m <€« ply!
[ Up to 3 registers ®
ot OB [t (oo
v

P |7 Q |7 PHI+ '
E1: 0.000000kWh| 0.000000kvarh| 0.000000kWh

[ Register value after
[ stopping test

E2: 1.019123kWh| 0.588698kvarh 1.019680kWh) Va'ueof?tcrt]ivi )
— energy with a
D'fferegczéEbletwee”F&E; 1.019123kWh 0.588698kvarh  1.019680iAu- « harmonics
> Eref: 1.019277kWh 0.588480kvarh  1.018611kWh Valoe of firet )
Reference value of _ '
T €: -0.015% 0.037% 0.105% i harmonic only in
> active energy )

e  1.000% 1.000% 1.000%

Value of error

Limits of;‘or [ U J[ E-) ]

» function of simultaneous testing up to three registers,
» function of every kind of power selection enables to test multi-quadrant meters,

b 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
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Meters Testing on Site and Lab: :' /=10l 1= 18

TS33 functionality: CT/PT ratio test idea; I
small ratio and phase shift error are essential for reliable measurement N
H\ Ip[primary] Np : Ns Is[secondary] The test method is based on
G/ qa —> primary current measurement
nEniaie by means of current clamps
from 0.1A to 3000A and
51 52 o~ secondary current measurement
L — = ~ LINE : directly or also by means of
. LOAD clamps in 10mA to 10A range.
N, s2
N s —1Ip
6l = - 100%
Ip

The ratio error is given by equation, where:
Bl — current transformer error [%]
Np - number of primary turns

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

|, - primary current

| - secondary current

Three phase vector diagram of
primary Ip and secondary Is currents

IPI‘.?;$ Sﬁ’

P- Q- P+0O-

i v

Expected value of ratio error is RlI=0% and phase shift error ¢=0°
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TS33 functionality: CT/PT ratio test; vector diagram with primary and secondary side

Individual phase

Number of measurements
for averaging

AR

13:12:1
2019-08-27

J

-~

10

CT limit of error I
(A)L1-5.00013A |p1= 0.988°
\ (accuracv‘dass 2 & L2 I @) L2-4.90020A |p2- -1.001°
( Nominal primary @@L3=99.5I]I]3\.~" L3=4.95053A |p3= 1.980°
L current [ L1 |_.2 L3 \
____current v v v
Nominal secondary lim 0.200% 0.200% 0.200%
L current Ipn 1004 100A 100A
- Isn 5A 5A 5A
Primary current flow
f Secondary current Ip:/ 100,006 A 99.0032 A 995007 A
| flow Is:] 5.00011 A 4.90018 A 495051 A
- - n P: 0.988 9 -1.001 N 1.980 N
Phase S(I;'ft primary / " ns:| 20.0008 20.2040 20.0991
\ SEERERIR] ELTTE! 5 0004 %  1.010 % 0493 %
Calculated ratio bs: 0.000 % 0.000 % 0.000 %|
= = w
Ratio error in [%]
(o T
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,
b ratio error measured directly in [%],
» vector diagram allows easy check of proper installation connections and error removing

ne

Test START / STOP

)

+

Ip2{ 99.0032 A
Ip3; 995007 A
151 500011 A
Is2; 400018 A
153] 495051 A
ol 0.988
o ez -0
W o 50

P+0O-
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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,
secondary current / voltage can be out of accuracy limits

4+ & —ratio error [ %]

Limit of
accuracy

» [ %] transformer power rating Sn

Normal operating TN TN AN
area N L/ 1/
Sn=5VA 1]2 3 4|56 7|8 |o 11
Ip Is Connection wires . h | - o
A L=10m ~ Example: i
0., 11 0,0175Q—— 200m
R,==—= n =0,35Q
S 1mm
— 2 — 2 —
O P,=1>[R, =5 AD,35Q =8,75VA

Current transformer

Conclusion: transformer load (wires, connectors, fuses, meter) can influence on accuracy
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TS33 functionality: CT/PT burden test

[ Nominal secondary

current

-
Nominal power of
P u® N | 09:30:43
transformer A N 2019-03-20
———
=

Voltage at [ : . O\ _
secondary side |7 ok |7 L2 |7 L3 n:| 3

[ Tafeliel ohess Number of measurements]

for averaging

@ L1=1.00027A |@1= D.122°
|

(B L2=4500477 |@2= 0.032°
®®L3=4.99938A p3=

\

S q R Isn: 5A 5A 5A
(Phase shift between < CT/PT and meter
| voltage and current U:| 4.00347 V 450032 V 549942 V [m] b
Secondary side I 4.00029 A 450045 A 499990 A A
) o o o Cross section of
L power factor (p. '0.126 0.025 0.011 . .
PF: 1.00000 1.00000 1.00000 connection wires

Value of Appearent J

power S: 181914 VA 23.008 VA 30.8964 VA
: %Sn: 60.638 % 76.693 % 102988 9%
Usage of nominal | ls@n: 284199 VA 28.3993 VA 30.8976_ VA
| powerin [% | == (Nominal power will
( Power what would L “ ) be overloaded
be at nominal when nominal
\ current y current will flow

» function of simultaneous testing up to three burdens,

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

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

(File name od stored) ++$T
\ settings

Operation with auto)
range or constant

Setting maximum
value of Voltage or

Current
; | ®L1=sTB
@) L2-STB
J \@ (&) L3=5.0000A

[ G [ v | ()
V[V ) [% a7

[Switching harmonics]
ON / OFF

16:38:01
018-12-

( Switching ON / OFF)
of individual U & |
\ channels

Set data acceptation]

START / STOP ]
generation

Voltage in phase

L L1213 ™

L1 L2 L3 L123
[ Voltage between u[ 23000@)v | 200@)v [ 200@F)v [ |
. phases

u,[ 407.06 [ 398.50 [ 38074 Setting the same
I[ s.0000@)A | s50000(FA [ 50000 (F)A [ B value for all three

phases

[ Current in phase

L uwi J]
Phase shift U&I ﬁ— ¢ [ 0000@)° [ ooo0@)[° [ oco0F)[° [

A o I o 3 o
(Phase shift between H123 I e #120'000 @ Im@

f[  50.000 (§)Hz

\
l 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 generation

L Voltages

r

Frequency setting

\
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Meters Testing on Site and Lab: |

TS33 functionality: Voltage and current source — harmonic generation

u ®v1=m000v

@ (&) 12=230.00v

(&) L3-230.00v

(" Phase shift with
reference to
 fundamantal

[ Amplitude in % of
| fundamental

Oli)

Number of harmonic

(Setting number of Y=

harmonic, its
amplitude and
\__ phase 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)

|®L1=5.I]I]I]I]A 1= 20.000° @y W | 11:46:43 »
@aim - s == o A \n |I|f
—
A "',—2
’U 0.0 % |
I 0.0°
¢ u123|7
5 Wi
L9 . ©
THDI 18.71 % w | s )]
TDFIW% 0 U A‘. 11:48:21
CF 144 :E B (0181211
||7
s
L U123 ,/J-I
Real signal measured at g=)
12
TS33 output 7 ()
OG5 Q[ 25 = ¥ Rl
N | O
=)
| 5
I || ) =
RO,
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TS33 functionality: Automatic energy meter test in whole range of loads idea

—
METER TYPE + TEST PROCEDURE TEST EXECUTION

(X Type of test: - load points for test
- error selection
- repeatability - serial number of meter
- start up current under test
- no load test - test execution

- dial (register) test results table

Load points:
- value of current No| & | PM | QIVAR] |lim[%] | el%] | se[%] |OK
U:230V U:230V | : It 1 [11:43:27| 172.502 |-0.008651 | 1.000 | 0.660 | 0.022 j
. - value o1 voltage 2 [11:44:50| 344.987 |-0.013448 | 1.000 | 0.638 | 0.010
|'10(60)A |50-25'5(60)A _ ower factor 3 [11:45:35| 689.912 |.0.049320 | 1.000 | 0.505 | 0.107 \/
f:50Hz f:50Hz p 4 [11:46:57| 1725.03 | -1.00918 | 1.000 | 0.528 | 0.003 \/
C:375imp/kWh C:6400imp/kWh = frequency 5 [11:48:16| 2760.15 |-0.200766 | 1.000 | 0.616 | 0.006 \/
) _ _ h . 6 [11:49:37| 3450.06 |-0.479581 | 1.000 | 0.600 | 0.004 \/
Cl: 2 \ ClA/ armonics 7 M1:50:56| 4139.97 -n.rsssz! 1.000 | 0.589 | 0.001 \/
Data
?C") | % Data % Data
base < base < base

= o i
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TS33 functionality: Automatic energy meter test — Meter Type
| Fundamental
< only!

L. Power type
measured by meter

<€

(" Type of meter in
Data Base or new

& meter

[ Comment to the
meter

\

( Meter connection
type: STAR / DELTA /

SINGLE PHASE 7]
entered in: |
[imp/kWh]

[imp/Wh] [Wh/imp] ;]

\_

(- Meter constant

U ®ui-s
@) 1L2-STB
9

W | 15:21:02
* ‘w )21119411 02

Base voltage of

meter under test )
—

|

L3-STB
12E

PAFAL12EASgw

)

~

Ub |230

b[s -

C (6400

4 . N\
Maximum voltage to

protect meter
—

Base (nominal)
current

J

~

Maximum current

J

/4 Current )

( imp/kWh )

(" Programmable in\/

[s] delay between
applying signals to

\

the meter and test
start (prepayment
\_meters with relay

can be stored with individual names in data base and

Conclusion: parameters of different types of metres

then recalled during automated tests

transformer if used
and its primary and
secondary nominal
current -/

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

TS33 functionality: Automatic energy meter test — Procedure

error test

repeatability

start up current
no load, creep test
register (dial) test

< [ Type of test ] ?_.S?

Error limit

Time of test

7/_1 X LR st

| ®Li-s18

@@u_s Number of

measurements for

Name of load point

\

(" Load point
parameters in [%] of

@y v
Iooy/ 7/ 7 ‘&‘ / averaging
|tim[1.000 |[t [10

e I~ |

base value defined

in Meter Type

N U

factor

J
L1 L2 L3 L123 -

100.000 % 100.000 % 100.000 % [V m<[ Table with load
5.000 % STB % sB% [ - ?  bpoints )

[Phase shift or powek |

| ¢

r

Symmetry of
voltages and

\_rotation direction

1000[° [ 1000[°c [ 1000[° [

[L123 |
f[ 50.000 Hz @[

0.00 ° | 120.00 ° | -120.00 °

.

(" Synchronization

with network
frequency

Harmonlcs in 5|gnal\/i: (h"l/ |_ y

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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TS33 functionality: Automatic energy meter test — Execution

Meters Testing on Site and Lab: -

Test Procedure l Marked load point Load point execution
values
\ name and error results
( H u BT W | oo os
Type of Meter in r‘ ﬂ %; STt Ux 1 ‘] 10:02:23 (@11 @élm chim £ = EAE&
i . p2= F N[ 7 100 LOAD .
\. data base : @®L3 STB 93 Ix N o £ atzoa% 3P [1150.01 w D:g
i 5 ey (@B
Llst e —— %125 L) BASICTST L [@ﬂ T o [T (=)
T A
with one selected | [ %[ | (sotest)( Ctest ) e g (k)
Ok | No @ L1 L2 L3
ROETIEES 5= U [230.000v | 230.000v [ 230.000v
m I [10.0000A | 10.0000A | 10.0000A
§ 3 U: 110V 50Hz @ | 0.00° 0.00° 0.00°
4 |U: 57V 50Hz : {) 5°|'_°1°2°3Hz
5 |I: 120A 50Hz 5 oo
6 |I: 12A 50Hz A : I
A X
7 | 1A 50Hz
8 |I: 0.12A 50Hz 2 i
9 |I: 0.02A 50Hz @ 0%
10 |F: 230V 50Hz o 0%

Conclusion: Automatic testing allows to perform full test of Energy
Meter on site due to Meter Type and Procedures stored in data base.
As results are displayed:

- table, which can be stored in memory and transferred to PC

- diagram of error in [%] against load pint in the procedure

Results as diagram
o phn & e W (AL
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mode

\

[RMS values at TS33 )

terminals

\<

Reference mete_]

Reference meter

with current

injection mode

Voltage and current
source with built in
reference meter

TS33 PC Soft functionality: all of TS33 functions can be accessed in remote way

TS33 General
Settings

)

3 PC Soft
Hit Options  Views

u L1 230,

I L1 5.000404

7

.

Meter error testing %\F L
( \ —-

Register (counter)
testing

PT Burden test

PT ratio test

@ ii 01V @ i‘:"‘m”“ ° 110028" |l Direct I * \_ 3N 2015-04-16 J Maximum de!’nand

‘ L@@ H LOID H VB D H e T Z—\ meter testing
/f
BEE 23 o LS \
Pma)l ]||[_®|E< "‘L CT Burden test

| )

5 ]| Te) ]l@ <L_[ Harmonics trend
e = J

e BB e Wl
= = R

/

A
J
N
CT ratio test J’
-
J

‘ersion; 0.1.04 Firmware: 0.0.9-RC21

SN: 00003

Connected: COM4

\JAII quantities tren

d
(versus time)
observation

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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TS33 PC Soft functionality: example screenshots

RMS values of U,l,¢,F,P,Q,S

Meters Testing on Site anc

Voltage U1, U2, U3 oscilloscope

L]
@ u
U 233000V
U 431440V
Lk 5.00015A
@ 149077
PR 09659
02588
tgg 02679
®: 0,000

P 1.12535kW
Q  301476var
S 116504 kA

@

- £ S Y iy

242997V 223,000V £ 50,000 Hz it !
1
403618V 373701V Ux 234050V E |
RMS
3999854 5999754 I 263226A
19953° 10.008°
09400 09848 5 09659
03413 01738 5 02491
03630 01765 5 02579
130010 -110.023 L] L123
913.604W I31TS9KW L 335654kW a
n &

331.682var 232508var L 865667var P
971.952VA 133795KVA & 347493kVA B I 1 | E

19.989° 110001
=
)

| e T | A

000~ &R

LIt FP @ §

4 periods

Version:0.101  Firmware: 00S-RC3 | SN:-- Connecte g seriald

Voltage, current and THD trend

Harmonics in voltage Ul

a x
e =
S U zomov 1 soora | e tsoor = o 1L
| ooy somesa oo | riaco0r * ABW|
 ® = TR Dt [
239.996V 5.00303A 25439 -130.000° S

I, =]

LRF P M@

. ‘IIIII'II'.'II'.II-.II|I|III|I|| I
Venieri0101 | =

rmuwara: 00.0- Connacted: sarial@l

Harmonics in table form

R m [O)
[ 1. |=ar TN 7= L e
pri i 2§ ] i ¢ M“‘*ﬁ—al;r—elf]ﬂ FLQI ]
. e S E UM
,,,,,,, = 1 Lo o f
| T b el ey
- (m3
, Meter error versus | load g=f(l)
File _Ffin}fm’:m l:w;‘-; Hep

il 1257
@ usm
€ @i

@

25T 2

1 usE . u-— T tine I
—
@ s 35— LA I

€

JE

1

Version: 0,104 2 SNi0003

B

= m} X

T N e .

e e " N
@ == @ o | 5o e R
T 6]
\Illl-‘ 2
O

e Ao R erng 0t s
0 000 0,000 ~a
1 10000 0000 @1
3 o66 7861 O3

s

¥ AllFin-One 29
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Meters Testing on Site and

TS33 PC Soft functionality: remote control of TS33 source

Operation with auto
range or constant

Setting maximum
value of Voltage or
Current

Switching harmonics

(Switching ON / OFF ) | = rssecson
of individual U & | L e v L5 noe —
channels 12 240004V 2 14096 | 120
N @ 13'220.005V @ 13 4000264 13 20004 a200e\ | HE
[ Voltage in phase ) \ it = e =
111213 vV =
ﬁ v‘ |7 v v AUTO 20 A
[ Voltage between N
hases ? 2 B "
Current in phase .230000 '| |‘u’ |240000 '| | v | 220.000 '|= i |U
Ll L2 L3 : A07.063 376,985
(o0 ~[[a]a [som0 [ !—I—IA []
Phase shift U&lI Yoo [ [s00 +| = ][ 2000 = 0O
> . 3 I o B e
Phase shift between [ a0 |_] e e
L Voltages
f . Frequency synchronised
Frequency setting i
. with power frequency

Asym

In

START / STOP
generation

N\

v

<<[Set data acceptatio

~

n

value for all three
phases

1

/" Setting the same )

J

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

i Meter parameters:
ﬁ Base voltage: 230V
L M6 Base current: 5A
Max. current: 40A
Meter constant:
375 turns/kWh

Typical, ,,0ld fashioned”, electromechanical
meter and its parameters

-

i ] -
Disconnect phase wire connected to load

Magnets

Magnetic plugs for safety
cables

Meters Testing on Site and Lab: /"

o)

Connect ,,Phase”
terminal to phase
safety cable by means
of magnetic plug

Connect instead ,Cu”

safety cables 1
Connect , Neutra

meter terminal to
neutral safety cable
by means of magnetic

P—

»Cu” pin for safety cables
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TS33 : testing single phase electromechanical Energy Meter example (2)
TS33 as Reference Meter and meter under test directly connected

|

Connect pha:se
current cable to
,»Cu” pin (red)

Connect cables from
meter to voltage
inputs of TS33

T T

. =M CALNET

THREE PHASE TEST SASTEW

1S33

place mechanical ¥jxing
device in front of rotor
»click” scanning head\into
hole

connect cable to TS33
scanning head input nol

cable by means of
crocodile clip (black)

INPUT/OUTPUT

MAX 600V

I1

CATI600V/CAT 111 300V

Connect current cables from meter to current inputs
of TS33

———-F Crocodile clip

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

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

| @L1-0.000A 1=

® u %u-u v ~
000V, L2-0.000A 2=
]. @ 30 @ 13=0.0 '3=

vl
€

11.3°|ef Ux
0.0°
0.1°

#* |

V4

14:37:10

1 ; |2019-09-19

d@_’]
ue 16

@

) K

/
ic:3 ’
Pmax

2| b
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Meters Testing on Site and Lab: !

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

[ Vector

diagram ==

Testing schedule:

@@ U ®L1-z95v | @L1-10.00a 12:55:05
& L2-0.000v (&) L2-0.000A gt
@@LEI:[I.U[IUV ® ikl
e, L2 L3
U'/229.538 V\0.00000 V| 0.00000 V f: 50.000 Hz
(| 229.538 V| ‘l.UODOU V| 229481 vV U 229538 vV E
| 10,0014 A IU.DODOD A 000000 A Lj 10.0014 A -
§: 30.063 )/ 0.000 N 0.091 9 -
PF: 0. 0.00000 0.00000 2: 0.86548
sin: 0.50095’ 0.00000 0.00000 2] 0.50095 Iz:
tg: U.57881I 0.00000 0.00000 2 0.57881
Duu: °  165.803 ° 165831 ° L132 -
P: (. 1.9868 0.00000 W| 0.00000 W 3> 1.98689 kW
Q: |ar 0.00000 var| 0.00000 var 3 1.15003 kvar
5: Al 0.00000 VAl 0.00000 VA 3: 2.29571 kVA
Load point Meter Class of Meter
L parameters constant under test

Type of power
measured by meter
—

@ 1L1=229.5V
@) L2=0.000v

connect meter
check voltage
current, PF and
vector diagram
enter meter
parameters and
start error
measurement

U ®u1-2295v
@ (&) L.2-0.000v

(&) L3-0.000v

| @vL1-10.008
(&) L2-0.000A

®

P- O
n

P+ Q-
WV

12:56:04
019-09-17

| 220.564 v
U2 0.00000 V
U1 U3:  0.00000 vl l
U M{ 10.0014 A
(1) 12 o.00000 AE
13 0.00000 A
®1] 30.062 ° IQ
®21  0.000 [ ]
®3  0.091 [ I ]
.
Uz 100.000 %
U L2
Ud 220564 V
L 10.0014 A

@ (@) 13=0.000¥
y.

1=10.00A

12-0.0004
@) 13=04
>

Number of results
for averaging

P ) C: | 375.000

t/N: 10

lim:

|

Table with recorded

results versus time

A% ) U ®L1-220. X I
%7 | Averaged error @@ o @y ! v
(&) L3-0.000V | 1

® result No| &5 [ pen [evARIJLN 1| el [ seel [ oK

[ ] 1 [13:05:14|1987.55 |1149.65 | 200\ 0.716 | 0.009 | ./

N | 2 [13:00:23]1987.42 [1140.01 | 2.000 N0.634 | 0014 | /S

Standard 3 [13:10:50]1987.43 [1149.89 | 2.000 [ 0.706 | 0004 | ./

.. 4 [13:12:16]1987.42 [1149.79 | 2.000 | 0674 | 0018 | ./

deviation 5 [13:13:43]1987.40 [1149.88 | 2.000 [ 0.705 [ 0003 | ./

6 [13:15:00/1987.43 [1149.90 | 2.000 [ 0.712 [ 0002 | /

- 7 [13:16:35] 1987.42 [1149.77 | 2.000 [ 0.714 [ 0003 | ./

Partial error 8 [13:18:02]1987.41 [1149.63 | 2.000 [ 0.700 | 0003 | /

results 9 [13:19:26]1987.40 [1149.74 | 2.000 [ 0.694 [ 0006 | -/

10 [13:20:55[1987.39 [1149.70 | 2.000 | 0.696 | 0001 | _/

11 [13:22:20[1987.36 [1149.85 | 2.000 | 0.652 | 0.004 | -/

12 [13:23:471987.20 [1149.97 | 2.000 | 0.678 | 0004 | /

13 [13:25:13[1987.29 [1150.05 | 2.000 | 0.628 [ 0016 | /
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TS33 : testing single phase electronic (static) Energy Meter example (1)
TS33 as Reference Meter and meter under test directly connected

. Meter parameters:
%. [, Base voltage: 230V
" Base current: 5A

I<— 6400 imp/kWh

Typical single phase electronic meter with
LED and its parameters N

AODE 11T 1¥3/A009 1T

1Ndino/LNdNI

ADD9 XV

Disconnect pha wire connected Connect safety plug and crocodile clip Connect voltage and
to load and connect ,,Cu” pin to phase and load current accordingly = magnetic plugs current to TS33 inputs




Meters Testing on Site and Lab:

.
L
. www.calmet.com.pl

TS33 : testing single phase electronic (static) Energy Meter example (2)

TS33 as Reference Meter and meter under test directly connected

U @Li-2av

| @vi-5.000a

@@ s o |
L2 L3
229.719 \y 0.00000 V 0.00000 V f{ 50.000 Hz
220719 W\ 0.00000 Vv 229662 V Uy 220719 V E
500058 A\ 0.00000 A 0.00000 A ki 5.00058 A
30052 °\ 0000 ° 0.0 °
0.86557 0.00000 0.00000 3] 0.86557
f _ e : 0.50079 .00000 0.00000 3 0.50079
Assembly scanning head fix ,,Click” scanning head and set LED 0.578586 0.00000 0.00000 2 0.57856
to see LED in hole sensing option 0000 ° /51809 ° 5187  ° Uf  L132
(| 994304 w/ 000000 W 000000 W 3 994304 W
Meter Class of Meter Load point | 575268 va/ 0.00000 var 0.00000 var 3 575.268 var
constant under test parameters .WA 0.00000 VA 0.00000 VA 5 1.14873 kVA

Time of START test
test button Table with recorded results versus time
@ 1L1=229.7v l 1:17:49 U @Li-229v | @vi-5.0008 £ | § |
Q& (1) es LR\ s @@ oo |oomm [ < |3
i - Q[VAR] |Limit[%]| %] M se% oK
(P _)c: [ 6400.00 /limp /Nh ‘@ S I_ I @] 1 11:01 04 ggms 57[:.311: 1.00[01 n.lzsl 0.503] v
tN:[ 10 auto PT.|_ 1L - 2 [11:01:45/094.507 [575.301 | 1.000 | 0.258 | 0.004 | ./ z
li 3 [11:02:25) 994.500 | 575.2903 | 1.000 | 0.265 | 0.007
L fm 100_1% n: 3 Q|7 ) m 4 [11:03:05] 994,527 | 575.300 | 1.000 | 0.271 | 0.006 j N\
= l l 5 [11:03:43]994.525 | 575.293 | 1.000 | 0.301 | 0.008 | ./ 7\
E 0.299% 2 6 [11:04:25994.538 | 575.205 | 1.000 | 0.298 | 0.004 | ./
. o 2Q | §75.201  var 7 [11:05:05| 994.530 [575.201 | 1.000 | 0.206 | 0.004 | ./ YV
25 1.14895  kVA 8 [11:05:46|994.548 | 575.288 | 1.000 | 0.281 | 0.005 | -/
S | 0.003% | 2PF | 0.86566 9 [11:06:24|994.550 | 575.286 | 1.000 | 0.283 | 0.002 | ./ @
| . ‘ No & A\ 10 [11:07:04] 994.539 [575.270 | 1.000 | 0.295 | 0.001 | / L
[1.00% 0 |T0% 1 0.303 7\ 11 [11:07:44] 994.558 [ 575.275 | 1.000 | 0.280 | 0.003 | ./ =
. 2 0.205 v 12 [11:08:22| 994.556 | 575.270 | 1.000 | 0.273 | 0.006 \/ @
C 1w |1| AV 4 13 [11:09:00] 994.555 [ 575.260 | 1.000 | 0.279 | 0.006 | ./

ZE 5 4w
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TS33 : testing single phase electronic (static) Energy Meter example (1)
TS33 as Reference Meter and meter under test connected by current clamps CT100AC

Meter parameters:

, Base voltage: 230V

Base current: 5A

: Max. current: 60A

HEMiil— Veter constant:
'-— 6400 imp/kWh

Typical single phase electronic meter with
LED and its parameters

Current clamp closed/on phase to
load cable. Note direction =!

o)

U T 307 Fmy
A2

AoL3-n,

Meters Testing on Site and Lab: -

I .
d Connection

diagram

Connect current clamps
TS33. Clamp symbol appears on display.

1.9984
A 12=0.0004 92
) 13=0.0004

g into the socket on

Connect voltage magnetic plugs and
assembly the scanning head
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Meters Testing on Site and Lab:

TS33 : testing single phase electronic (static) Energy Meter example (2)
TS33 as Reference Meter and meter under test connected by current clamps CT100AC

o

Qi

B L1=229.7V
(&) L2=0.000V
(&) L3-0.000V

IS

| (B)L1=4.998A
(&) L2=0.000A
(&) 13=0.000A

INPUT/OUTPUT Current \ 7 L3
B clamps J/'U’729.?35 \V| 0.00000 Vv 0.00000 V f{ 50.000 Hz
;| 229.736 0.00000 V 229679 V U 220738 V E
connected I| 499855 A\ 0.00000 A 0.00000 A ki 499855 A
| 3003 <\ o000 =° 0728 °
| 0.86576 0.00000 0.00000 5] 0.86576
s OV CATTITIZ00Y /_ sin:|  0.50046 0.00000 0.00000 3 0.50046
Load point g®:| 0.57806 0.00000 0.00000 S| 0.57806
w 0.000 < -2673 ° 2645 ° Uy L132
Connect voltage cables to TS33 | parameters i 994190 W/ 0.00000 W 0.00000 W 3 994190 W
574.702 v 0.00000 var, 0.00000 wvar 3 574.702 var
Meter Class of Meter U’ START test 114835 kYA 0.00000 VA 0.00000 VA 5{ 1.14835 kVA
constant under test button
Time of |[ Averaged error | [ Table with recorded || Current clamps do not require any break

result

)

results versus time

(N LEEY
ME ) o= o7+ ER 1008
~ \ [
(P )c: [ 6a00.0 (auto) cr:[  JL
t/N: (auo) pr:[ 1IL
lim:
= o[ 3 OF
7/
p
— P 994193 |W
£ 0.350ﬂ 3Q  574.663 |var
3S | 114833 |kvA
S [0.004% | SPF  0.86577
: . * . ':o 0:45 A
| 1.00% 0 |+1.00% 7 0:355 V
| — t. 5]s Vv

or modification of metering installation

u B L1=229.7V

| (B)L1=4.998A

pl=

@ @ (&) L2=0.000V (&) L2=0.000A p2= 30 n l 5830
\ @@LH:I].I]I]I]V @@LS:I].I]I]I]A 3= n7 m N 20190918
No | &5 | ppa [Qvar] [Limitp]| e[%] | se[%l
N\(1:43:03|994.163 [ 574.684 | 1.000 | 0.353 | 0.005 \/
%\\\13:43 994.177 [ 574.689 | 1.000 | 0.350 | 0.001 v
3 [N\21]994.173 [574.689 | 1.000 | 0.355 | 0.003 | ./
4 [11:4 94.164 | 574.636 | 1.000 | 0.356 | 0.003 V4
5 [11:45: :\94172 574.688 | 1.000 | 0.345 [ 0004 | ./
6 [11:46:22994.173 |574.686 | 1.000 | 0.356 | 0.004 | ./
7 [11:47:03[994.161 [ 574.674 | 1.000 | 0.367 | 0.004 | /
8 [11:47:44|994.165 | 574.675 | 1.000 | 0.374 | 0.006 v
9 [11:48:25|004.165 | 574.676 | 1.000 | 0.382 | 0.005 v
10 [11:49:04| 994,167 | 574.677 | 1.000 | 0.378 | 0.006 V4
11 [11:49:47| 994,174 | 574.681 | 1.000 | 0.369 | 0.005 v
12 [11:50:27| 004,161 | 574.669 | 1.000 | 0.381 | 0.006 v
13 [11:51:08994.175 | 574.673 | 1.000 | 0.371 | 0.005 V4
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TS33 : testing single phase electronic (static) Energy Meter example (1)
TS33 as Current Source and Reference Meter and meter under test connected directly

U Connection ' e CAUTION!!!

\ Meter parameters:

Base voltage: 230V diagram v Switch OFF the
Base current: 5A — circuit breaker
= Max. current: 60A = &'e | before T_S33
filip— Vieter constant: i) (‘fo?tggfiﬁﬁ(gn
—— 6400 imp/kWh I‘ll from network, y
o : : L current is injecte
o o et it | | oo | SRS

In the TS33 LCD select U )
measurement and | generation

- connect current
‘4 input and

INPUT/OUTPUT
MAX 600V

output of the : ke )
meter (eg. " h \ {
magnetic plugs) § ' 8 9 Setting value of

by means of current and
safety cables to
TS33 current
inputs;

connect neutral
meter terminal

to the neutral

_ M L@ | 7 | |
voltage input of

{ N\
TS33; Meter error [ BEE |23 >
s Pmax | |:=

"ERDIL Shunt TS33 test B3 = %
voltage input p %

and current Meter register Q% B m

- _ output (*). L test J/

7
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Meters Testing on Site and Lab: .

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

@ 11=229.9v

() L2-0.000V
®

B L3=0.000V

Limit of maximum

current

Send to the

Y11

v

L2

L3

=GO g

2;?::1;12.?3 Generate
signal

Testing schedule:

I 5.0000 (&)
o [ am @

Set value of |

current

Set value of |

phase shift

™y -

connect meter

- set current and
phase shift

- enter meter

parameters

and start error

measurement

»

Meter constant

;@7/

Number of pulses

Class of Meter under test

N0 g,
0.0 .‘_"---—
0.0°] Ix

RMS values at
the output

This mode doesn’t require any

meter disconnection!
] @ L1=230.1v @L1=50008 |p1=  d00°|eT s 25,
1)ogmm |gowm i wi i | e
L L2 L3 @
230150 \V 0.00000 V 0.00000 V f{ 50.000 Hz
5 230.150 \ 0.00000 V 230.093 V Ug 230.150 VE
:| 499967 A 000000 A 000000 A | 499967 A
®:; 29.999 0.000 ° 0029 ° @]
PF: 086603 | 0.00000  0.00000 5| 086603
sin:  0.49999 0.00000 0.00000 31 0.49999
g 0.57734 0.00000 0.00000 3 057734
| 0.000 45277 45304 ° U] L132
P:| 996.515 0.00000 W 0.00000 W i 996515 W
i 575.326 r 0.00000 var 0.00000 var J: 575.326 var
S.WA 0.00000 VA 0.00000 VA 5 1.15068 kVA
Table with recorded results versus time ]

0lils

(@ L2-0.000V
@ L3-0.000v

@ @ L2-5T8

@ L3-5TB

ZE & LS

A P[W] | Q[VAR] |Limit[%]| =[%] | se[%] OK
[_) c: | 6400 e ? I l @ ] 1 1z 3411 996.515 | 575.352 | 1.000 | 0.196 | 0.012 | ./
t/N: | 5 /] | imp () PT:|_ i} - 2 [12:34:29996.579 | 575376 | 1.000 | 0491 | 0.012 | ./ :
im:[ 100 % 3 [12:34:49) 006.618 | 575.452 | 1.000 [ 0.219 | 0.012 | ./
| n 3 0’7 J 4 [12:35:05]996.573 [ 575.460 | 1.000 | 0.197 [ 0010 | ./ N\
p —— | Averaged 5 [12:35:23)996.560 | 575389 | 1.000 | 0214 | 0013 | ./ /\
E 0.21 7'1% ehy %670z i ] — . error result 6 [12:35:41|096.636 |575.260 | 1.000 | 0.206 | 0.008 | ./ M
g y 7 [12:36:00] 996.500 | 575420 | 1.000 | 0202 | 0016 | / v
_ 28 115103 kVA (s f 8 [12:36:18)996.673 | 575412 | 1.000 | 0206 | 0010 | /
S | 0.009% o Standard 9 [12:36:37|996.614 | 575395 | 1.000 | 0.195 | 0.002 | ./ @
. ¥ : No & A\ l deviation 10 [12:36:54] 096.406 | 575.311 | 1.000 | 0.196 | 0.008 | -/ X
B o [+1.00% 1 0.204 7\ 11 [12:37:13] 996.541 | 575.501 | 1.000 | 0488 | 0012 | ./ ==
2 0.230 N 12 [12:37:31996.504 | 575.479 | 1.000 | 0.198 | 0004 | ./
| o N 0 |imp AV 4 ) 13 [12:37:49/996.781 [ 575.388 | 1.000 | 0.187 | 0.006 | ./ @
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TS33 : testing single phase electronic (static) Energy Meter example (1)
TS33 as Voltage and Current Source and Reference Meter and meter under test connected directly

Connection diagram CAUTION!!! Unconnect
meter from network before
m 3 connection to TS33

(voltage and current is delivered
by TS33)

Meters Testing on Site and Lab:

) Meter parameters:
, Base voltage: 230V
Base current: 5A  Op
B~ Max. current: 60A

@— Meter constant:
—— 6400 imp/kWh

Typical single phase electronic meter with
LED and its parameters

In the TS33 LCD select U and
| generation mode

|

Setting value of
voltage, current
and phase sift

connect current
input and output
of the meter (eg.
By ,,Cu” pins) by
means of safety
cables to TS33
current inputs;
connect neutral
meter terminal
to the neutral

Itage input of ( d] :
sy e l@ | i [ 4 e |

INPUT/OUTPUT
MAX 600V

=
N
LS
\
caT § WOOV/CAT 111 300V

Setting value of
Ul o, fin
asymmetrical
circuit

Shunt Ts33 > 4 =
i
BEE |23 =
voltage input Meter error 8 Pmax | [:= =
and current test EE i

\.

output (*). p
Meter register R B m

| test
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Meters Testing on Site and Lab: !

TS33 : testing single phase electronic (static) Energy Meter example (2)
TS33 as Voltage and Current Source and Reference Meter and meter under test connected directly

Single phase || Limit of maximum|| Send to the RMS values at This mode doesn’t require any
operation current the output meter disconnection!
U @&L1-s18 91= ST 13:01:03 U Bri-z2aav | &ui-so0a  |e1=  300eT T M | 13:02:08
‘@%ti::g @ o ::‘..." Ix OISR Ge.nerate ‘@%E:g: ‘@%E:g: oo e | % 2019-09-18
L1 Lz L3 b N< ™ 229.998 \V 0.00000 V 0.00000 V f 50.000 Hz
vy [ 250 v | m 230.000 Y 0.00000 V 230.083 V U 220908 V E
v B B (o) o A [ Testing schedule: 5.00002 0.00000 A 0.00000 A L] 500002 A
:: ™y - connect meter 30.001 ° 0.000 9 0.011 9
u[ z000 @v ! Set value of Voltage - set current and 0.86601 0.00000 0.00000 5] 0.86601
. 0.50001 0.00000 0.00000 5] 0.50001 Ii' :
u,| 398.37 ! SenvalliE @l QTR phase shift 0.57738 0.00000 0.00000 3| 0.57738
I 5.0000 (F)A - enter meter 0.000 °f -8o.992 ° .89.993 ° [ L123
0000 o - arameters | 995003 0.00000 W 0.00000 W 3| 995903 W
¢ @I iSEt value of phase shift P d start | 575.014 vfr 0.00000 var 0.00000 var 3 575.014 var
L123 _ and start error X\ 1.15000 JVA 0.00000 VA 0.00000 VA 5 1.15000 kVA
f[ s0000 @He @[ Vector rotation ) measurement
Meter constant | | Number of pulses Class of Meter under test Table with recorded results versus time ]
u® v 1 & pl= au.u: L aTr 3:17:33 Uy @11-220.9 @L1-19988  [p1=  300|e T M | 13:18:18
WEELY \@7 v owEs O3 585 oo & W= X !
r( P e | 510000 %ﬁﬁWh : I ) ® No| £y | PMW] |QIVAR] |Limit%]] el%] | sel%]
/ ’ 1 [13:04:29|995.990 | 574.989 | 1.000 0.229 0.011
tN:|[ 10 [imp (T o) pT:[ | 1L - 2 [13:04:57| 995.846 | 574.987 | 1.000 | 0.224 | 0.006
fim: [ 1.00 | % 3 [13:05:25) 995.310 | 574.975 | 1.000 | 0.220 | 0.007
| n 3 Ol? )[ m J J Averaged 4 [13:05:52] 996.029 | 575.047 | 1.000 | 0.228 | 0.003
- > [ s Tu ~ | 5 [13:06:19] 995.970 | 574.951 | 1.000 | 0.226 | 0.007
g 0 : error result 6 [13:06:46995.954 | 574.831 | 1.000 | 0.219 | 0.007
£ 0.299% 2Q | 574.966 \var l [E] L; 7 [13:07:13| 996.037 | 575.058 | 1.000 | 0.224 | 0.003
2S5 | 1.14993  lA Standard 8 [13:07:40|005.932 | 575.016 | 1.000 | 0.236 | 0.010
S [0.016% | SPF| 0.86603 ) . 9 [13:08:06| 995.960 | 575.051 | 1.000 | 0.245 | 0.009
, ; ’ . No £ A dEV|at|0n 10 (13:08:33| 995.843 | 574.916 | 1.000 0.243 0.005
[00% 0 [+1.00% 1 0.276 7\ 11 [13:09:00] 995.930 | 574.981 | 1.000 | 0.245 | 0.005
-1.00% 00% 0.322 N 12 [13:09:27| 995.835 | 574.965 | 1.000 | 0.267 | 0.007
o N[ olimp v 13 [13:09:54]995.842 | 575.066 | 1.000 | 0.265 | 0.005
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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

Meter parameters:
Base voltage: 230V
Base current: 5A
Max. current: 100A
Meter constant: 1000
imp/kWh

Typical three phase electronic meter with LED and its
parameters

Connect
voltage U1, U2,
U3 and neutral
N by means of
crocodile clips

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

Neutral inputs in the TS33 are
internally connected between
them.
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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
cables, respectively 11, 12, 13. and connect to the

_ Take care about clamps TS33 photo scanning
head

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

<M CALMET Connect @ i U e VD '1= 1;::: = | |2:,;';3_Z;1_39
THREE PHASE TEST SYSTEM common y @ 3=0.000V @ L3=0.0D00A m
TS33 current clamps (uG) o ( 9/|@ ](u@/@ 1[ # 1
output to the
TS33 input
P / A /

: o g oo | @ U@
i o | J0e | I
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TS33 : testing three phase electronic (static) Energy Meter example (3)
TS33 as Reference Meter and meter under test connected by means of current clamps

Load point parameters

CT100AC current clamp

This mode doesn’t require any meter disconnection!

Li= g M | 133137 U ®L1-z29.6v | @L1-19%8  [p1=  15.0° 13:32:39
PT2-230.7v @ L2=4 Ve ctor @@ @ L2=230.7V @Lz 4.000A 2= 200"
@ 13=219.6v ®®L3 59974 ﬁ /L ‘N 2019-09-30 i ®L3 219.6V ®L3 59974 $3= 25,0 K. 100A /L N 2019-09-30
L2 L3 diagram Peas - U1 229659 V
| 229.658 vV 239.747 V| 219.654 50.000 Hz U2, 239.748 Vv
5| 406.523 V 397.916 V| 389.304 17.4873 V Testing schedule: Ut-b| U3: 219656 V
I:| 4.99845 A 4.00007 A 5.99794 244529 A - connect N 499847 A
¢ 14993 ° 19999 ° 24.983 volt nd M-y 121 4.00009 Am
PF:| 0.96596 0.93970 0.90643 0.93570 oltage a m'f: 5'119323 A
sin:  0.25870 0.34200 0.42235 0.34499 I;_f > current by S TY TR h i
g:| 0.26781 0.36395 0.46595 0.36870 clamps tpa: 2 4'983 4
ul 0.000 °  119.994 ° -120.038 L123 m - enter meter Illl-
1.10885% kW 901173 W| 1.19420 1 3.20422 kW t u-d 2.498 %
Q: 96.967 var 327.984 var 556. 436/(ar >1 1.18139 kvar parameters i): L123
s:| 10MZ93 KVA  959.005 VA 1.31247 kVA 3] 3.42441 kVA and start error Ug 17.4873 V
measurement Iy 2.44526 A
Meter constant Time of test Class of Meter under test Table with recorded results versus time
o1= 333 15:13:49 @@ @11-29.6v Fi= i A 13:55:02
2= 31.4° L2=239.7v 2= 2007
l]I]I]A xaf 3.2 tu; 2019'0930 @@LE) =219.6V xaf 25.0° mﬂ N 20190530
AR] [Limit), /=[%] %
(P )c: [ 1000.00 fewih : QIVARI [Limitth, /<01 _| et
1 13 3513 320427 1181.38 | 2.000 | 0.032 | 0.013 J
tN: | 7 m PT: I_ ]|[ Averaged 2 [13:35:54]3204.27 [1181.39 | 2.000 [ 0.046 | 0010 | ./ : @
lim: 2,00 ; 3 [13:36:36(3204.26 | 1181.38 | 2.000 | 0.026 | 0.004 | /
L n: ﬁw error result 4 [13:37:15)3204.29 [1181.39 | 2.000 | 0.031 | 0.001 \/ A
r %4@—\ 5 [13:38:00)3204.28 |1181.39 | 2.000 | 0.4z | 0007 | ./ /\
E 0 0620/ 00000 W [ @ ] 6 [13:38:44)3204.26 |1181.30 | 2.000 | 0.044 | 0.007 | ./
. 0 2Q | 0.00000 var 7 [13:39:26)3204.28 [1181.39 | 2.000 | 0.045 | 0009 | ./ v
25 | 0.00000 VA I Standard 8 [13:40:08)3204.28 |11831.39 | 2.000 | 0.039 | 0004 | ./
§ | - | SFF_U.vu0wU T T o 9 [13:40:50(3204.31 [1181.41 | 2.000 [ 0.032 | 0.006 | -/
¥ No 5 2\ deviation 10 [13:41:33|3204.28 |1181.40 | 2.000 | 0.035 | 0.005 | -/ x
1 1 & —
00 0 T2.00% 1 0.062 7\ 11 [13:42:15)3204.31 [1181.40 | 2.000 | 0.044 | 0.008 | ./ =
’ R V N 12 [13:42:57|3204.30 (118140 | 2.000 | 0.040 | 0005 | ./ N
| i— 7 E 43 . : : : } E
7]s A4 ) 13 [13:43:30] 320430 [1181.30 | 2.000 | 0.035 | 0.010 | -/
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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
I Meter constant:

i 1000 imp/kWh

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)

'

Connection
diagram

Connect current 11, 12, 13, N by
means of ,Cu” pins and then
voltage U1, U2, U3 by stacked,
safety plugs to I1*, 12*, I3*
respectively and then to TE33
inputs U and I.
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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

Three phase

Send to the

Limit of maximum]

c'Jpe_ra?tlon; voltage &current
individual
outputs switch Set Generate

ON/OFF harmonics
[ Setvalue of | yBoeee |1 &
Voltage @®L3=STB @®L3=STB
— \
{ N\ N
Set value of LN L2 L3 Gb < ™
J— \ U v v (ato) [ 250 v -

ﬁ<\\‘\||7 |7 |7 (‘auto ) | 30 A |_

IntheTS33LCDse!ectU&Igenerati mode and then RMSvaIues\ Ulﬁ@v %@V %@V |—
u [ a07.08 [ 388.50 38074

[ 50000 (@A [ aoo00@)a | oo @A [

o [ mow@[~ [ wm@ [ sm@ [

]" 23 0000 4° [ 120000 (F)° [ 120000 (§)°

IRCTICI LIRS N

Set phase shift
between U1&U?2 J(Set phase

\ shift
Set value of Set synchronization with between
phase shift U&I network frequency U2&U3

Set value of
frequency
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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

www.calmet.com.pl

Load point parameters

Meters Testing on Site and Lab:

This mode requires meter disconnection!

@

U ®v1=-z30.0v

(@) L2=240.0V
(&) L3=220.0¢

)

| @u1-50008

(B)12-3.999A
(&) L3-6.000A

Ol

230.001

239.999

219.997

5.00001

?3 %i zgg Ex ¥ 2019-10-01 Vector
- diagram
] 220998 v 240002 Vv 220.001 50.000
5| 407.050 Vv 398497 VvV 389.825 17.3203 Testmg schedule:
| 500005 A 4.00016 A 599939 2.45044 connect
¢ 14998 ¢ 20007 °  25.007
PF:| 0.96592 0.93964 0.90624 I 0.93560 voltage and
sin:|  0.25878 0.34213 0.42272 1 0.34520 - current by
o 0.26791 0.36411 0.46646 | 0.36896 clamps
o 0.000 120.000 -120.000 Sy L123 - enter meter
111082 KW 902094 W 1.19613 5| 3.20004
Q:\297.604 var 328.460 var 557.939 /ar 3! 118400 kvar parameters
S 17001 kvA 960.046 VA 1.31987 kvA 3 3.42003 kVA - and start error
measurement
Meter constant Time of test Class of Meter under test

O )58

3.99936

5.99984

14.999

20.005

ol ol o/ P Pl

25.004

2496 %

L123

17.3223 V|

GG = DS

245132 A

EL1=220.9v
@ 12-240.0¢
@ 13=220.0 @

Table with recorded results versus time

13:56:38

>_
AN
S 4
©
58
e

@mn«»ﬂ
5 @ﬁﬁ@@

53 15.0°)
0151001 @]@ zj: e T .1U_x
Ne| &5 | P [oIvAR] lelt[ s[%] se(%] | OK
(LP_)c: [ 1000.00 [ ® J 1 [13:51:53)3209.16 [1184.07 | 2.000 | 0.050 | 0.045 | ./
tN:[ 10 ! Averaged 2 13:52:103200.21 [1184.18 | 2.000 | 0.038 | 0.048 | ./
lim: [ 200 - 3 [13:52:28)3208.99 [1184.08 | 2.000 | 0.008 | 002z | ./
: error result 4 [13:52:48)3200.13 [1183.98 | 2.000 | 0117 | 0010 | /S
- fé@—\ 5 [13:53:063209.15 |1184.15 | 2.000 | 0.011 | 0023 | ./
E 0.005% 3.20925 @ 6 [13:53:24]3200.19 [1184.04 | 2.000 | 0.078 | 0037 | ./
. Q| 118401 |kvar 7 [13:53:39/3200.06 |1184.14 | 2.000 | 0.047 | 0037 | ./
55 | 3.43013  |kVA Standard 8 [13:53:57)3209.23 [1183.99 | 2.000 | 0.077 | 001 | ./
S | 0.007% | —SPF| 09357 | Ty 9 [13:54:17]3209.03 [1184.04 | 2.000 | 0.050 | 0.040 | _/
. ¥ S . A\ deviation 10 [13:54:32]3200.03 [1184.03 | 2.000 | 0.037 | 0000 | ./
1 0.007 7\ 11 [13:54:50] 3200.18 [1184.06 | 2.000 | 0.052 | 0010 | ./
-2.00% 0 *2.00% 0.008 12 [13:55:09|3209.20 [1184.20 | 2.000 | 0.015 | 0025 | -/
| i N 3 0.015 V ) 13 [13:55:26] 3209.15 |1184.13 | 2.000 | 0.086 | 008 | ./
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Meter Type Definition

Meter name

V Umax|250

Meters Testing on Site and Lab:

TS33 : testing three Johase electronic (static) Energy Meter example (4)
ource and Reference Meter and meter under test connected directly

Base voltage

Max. voltage

Test Point and

5 Procedure Definition

Automatic
Procedure for
whole load
characteristics

[ Add load point to list }

[Time of measurement
AN

[ Load point name |

Meter Class

N
Number of
measurements
per result

150pr

200pr

300pr

@@~ d| o WM

400pr

up/down
remove

and then button

o
o
«
i

o
r of %
{1000
L

List of load [
points

v

Meter or Procedure ——
name field J H

oo

A Mo Max. current ; e \prit2] AL (R
¢ [1000 PT[ er[ | =
Wi s Base current Gl \_\ &= )
; . ' € tim[2.000 |[t [20 s n |3 |
@ 5 s L Usn|2.5/\ Vv Isn[25 A [ Meter error test JFE | | | %[ o J
~ L1 L2 L3 L123 -
T primary & [ CTprimary & | (Volegein (AT Vs [msx  [Cmods  vjiay
. L~ || 100.000 % | 100.000 % [ 100.000% [
Meter constant ] secondary voltage (secondary current}(_Currentin [%] ST+ [ aw[~ [ om[- [ [~ [~
[ Phase shift U&lI ﬁza 0.00 ° [ 12000 ° [ -120.00 °
@ L1=220.9v @L1=5.0008 |p1= 150|eT f 50.000/ H - I_
Ol st |otnm & s f4 R e Vector rotation }7 . AN &)
h s.,ﬂ_Emm List editiop | Frequency | Harmonics | ﬁ se shift U&U |
10pr 4 R Lt 000" & 12:31
2o:r = x Insert, To save Meter Type and E}@ _____ ®3 :
= A T move Procedure use i button
pr ~. . ¢ o
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TS33 : testing three phase electronic (static) Energy Meter example (5)

[ Meter type name }

Meters Testing on Site and Lz

|Se|ected load pointsl

- Automatic
TS33 as Voltage and Current Source and Reference Meter and meter under test connected directly
. Procedure for
5 | Meter Test Execution whole load
Test procedure name ] | Test starting characteristics
| @uesme o % N ‘. o Individual load point test
» | D@usw - a o ilestiaid - U ®ui-sts | ®L-sts o= |ergn —
I Load point name @@ e e % A ‘g ta??ﬁﬁ;
L3-STB L3-STB - e _Ix
‘\ S oo %
L1 L2 L3 - £ \p .
230.000V | 230.000V | 230.000% 7 | 5=
20.0000A | 20.0000A | 20.0000A 2 0.016% |§ &
0.00° 0.00¢ 0.00° 0.006% A%
50001z | (1) |Averaged error result =T —omen— =T — -
L123 =
L) () Standard de@tion 0 : A | ‘
)\ 1 0.027 A r — S
> Z 2 0.009 A 3P [137487 = W t
HP 3 0.011 >Q |2.56355 var
) ][3—; Zels Ilﬂt - V 58 [13795.1 VA
>PF |0.99664
- ivi =8
(Toad point values ) Individual errors ! il J
Table with results for each load point |} | Results transferred to the PC Soft as diagram |

bl

No | Ci) PIW] | QIVAR] | €%l lim[%] | oK E
1 |08:15:54) 172.508 | 0.015868 | 0.227 | 0.078 | 2.000 |/
2 [08:17:47| 344.901 | 0.019772 | 0.061 | 0.020 | 2000 [/ T
3 [08:19:24) 690.018 | 0.033439 | 0.053 | 0.006 | 2.000 |/ L i=
4 [08:21:01] 1724.93 | 0176549 | 0.030 | 0.008 | 2.000 |/ @]@
5 [0s:22:32] 3440.80 | 0176346 | 0.020 | 0.002 | 2.000 |-/
6 |08:24:00] 5175.01 | 0.370188 | 0.015 | 0.002 | 2000 |-/ /AN m
7 |0s:25:28) 6900.57 | 0.503801 | 0.015 | 0.001 | 2000 |/ /N
8 [03:26:58 10349.8 | 127710 | 0.014 | 0.003 | 2.000 |-/ V
9 |03:28:25) 13748.7 | 256355 | 0.016 | 0.006 | 2.000 |/

(O&)

B T533 PC Soft - [F\TS33\GEN\ATRESULT\AP
File Edit Options Vi

STB

STB-
5TB

sT8
T8
STB

|vI

b

Version: 1.006

Firmware: ---

SNz — Disconnected
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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

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

Typical current transformer CT in metering
installation

It Connection
diagram
|
K| K] N

o1 el o e ;
L1 L
L2 "
: -

L e i T

TS33 can test
automatically
upto3
different CTs

at time

o
TS33

[ Accuracy class of ]|I | @: [CTlOOAC current clamps on] Number of
current clamps N:M primary and secondary side J measurements
p N U ®11-99.96a | @u1=5008A pl= - 13:42:04
i i B 12-99.97A B 12-4.996A 2= N
Nominal primary @@‘(D@La—SB.SﬁA @Ditomn | 2019-10.02
%ent [V L [ L2 [/ L3 n:! 10 f ®
(Nominal secondar lim:[ 0.200% 0.200% 0.200%
Y Ipn 100A 100A 100A
L current Isn 5A 5A 5A
)
Primary (__Primary current Ip: 99.9639 A 99.9773 A 99.9582 A
clamps [ Secondary current ls: 500889 A 499614 A 501250 A
~ [ Bhase error = @ 0088 ° 0002 0018
' L Ipfls:|  19.9573 20.0109 19.9418
( Actual ratio 5 0214 % 0055 % -0.292 %
— Secondary] [ Ratio error ,69: 0.000 % 0.000 % 0.000 %
clamps J |Standard deviation )
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Meters Testing on Site and Lab: 1|

TS33 : testing current transformers CT burden example (1)
TS33 as Reference Meter and CT secondary current measured by current clamps and voltage directly

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

Typical current transformer CT in metering
installation

{ )

CAT 11 400WCAT 11 300

TS33 side
voltage
connetion

INPUT/OUTPU
wa

INPUT/OUTPL
I

®.

Connection
diagram

TS33 can test
automatically

upto3
different CTs
at time
S" 2 / E" S2] /v ‘;,‘ 4
L [Fi F;~| Pl P P F. .
i s
% LXK
(Nominal secondary ]|[ CTlOOAC current clamps on Number of
____current secondary side measurements
(Nominal secondary @@\ e e
®L3 151.9mY ®L3 50197 (K 100a poles
power -
. L1 L2 v L3 | ®
Voltage at v v v | 3
i Isn: 5A 5A 5A e
secondary CT side sn:|  2.5VA 2.5VA 2.5VA
T U:l 149491 mV 156.350 mV 151.651 mV
Phase S@: I:| 5.00105 A 499958 A 5.019M Al
Power factor ?: 5455 ° 5336 ° 5451 °
A arent power PF:| 0.99543 0.99562 0.99541
P D S: 210819 VA 21446 VA 2143177 VA Length and
% of used power Lalysn:| 84327 % 85658 % ss271 % | | cross section of
@n 21073 VA 214182 VA 211532 VA CT connection

S which would be j7
at nominal current

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

TS33 versions: accuracy class 0.04% or accuracy class 0.1% Standard scope of delivery

TS33 Automatic Test System Power cord Fuses

e
iy

#MCALMET Ty

CERTIFICATE OF CALIBRATION

ey

camaron e ——

camamoy 103 pocabs CTFW 308

DECLAATION Tt confim ot Clns 5 ey of Mot s s of B

[y

Manufacturer Calibration

Operation manual

Voltage connection cables Current connection cables
Certificate
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TS33 : how to order — versions, options, accessories

TS33 optional accessories: Optional scope of delivery 1

FCT3000AC flexible clamps AmplLiteWire 2000AC VoltLiteWire 40kVC

(@150kV)
/\ [ Bl -
Cpmon c==fe = h—
e ——fp 3= S —
o =4 ———
O =t =
Oame =—f —3= 1
AKD300 120A cable set DR200 thermal printer AKD100 accessories for CF106H photo head for LED

safety cables & mechanical meters
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ER10 single position rack

for hanging meter

ET32 case for additional
accessories

www.calmet.com.pl

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

Meters Testing on Site and

EH10.3 Quick
Connector for meters

{5 14 g B g g B % O TP T Gy
i ‘

““mm“f"n"‘v“f‘wfw "H;‘unfﬂ"'r [rmm
Calibration Certificate from
1SO17025 accredited lab

100y gy g T

Optional scope of delivery 2

ER10H.3 single position rack
with quick connector

[

i e 0530069 | OFTONAL
- Rk 18
55.472 o o, Poland WSPOLNOTA EUROPEISKA

- st i

SWIADECTWO POCHODZENIA|
[FAMEnerj Elektrik Senayi Tiearst Ltd. | cproceoronan cemmcaroo iore
19 Mayis Mah., Inonu Cad., Sumer Sok Cebiaioli o)
ire 4, Kozystagi

4742 Koy
Istanbul - Turkey | POLAND
e

)
e v ot meon v,

|
e prion

T
ot e s St gt Quay
Nonr it s e, it e i, g e s Ot
1. Trfuzowy analizatorparametrow sici / tsier lczaikow energi
7P TE3O klasy dokladoes 0.05% x fbr. 28362 wraz:
pt i« ‘wg faktury pusver FA/IG02018.
2 doia 06.112018

‘Throe Phase Network Analyser and Teste of Energy Meters el
aad Instrumeat Trassformoes class 0.05% SN 28362 with

oquipm
dated 06.11.2018)

e it i \
ot
e

Certificate of Origin from Customs
and Chamber of Commerce
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To see more devices and information visit our Web site: www.calmet.com.pl

Meters Testing on Site and L

&

£ CALMET

."l - ” 7 i
Smart Calibration Devices

TOP PRODUCTS

TS33 - Three phase Fully Automatic
Test System

C300B - Power Calibrator

TE20 - Working Standard

PRODUCTS BY CATEGORY

Power calibrators and power guality
calibratars

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

1533 - Three-phase Fully
Automatic Test System with
Reference Standard and
Integrated Current and
Voltage Source

The Calimet T533 portable test system
consists of a three-phass referenca
meter of accuracy class 0.048 {or 0.193)
and an integrated thras-phase currant
and veltage source up to 3xT204A/600V

e D303 shest

Read more ...

HOME PRODUCTS LABGQRATORY

TE30 - Portable Three-Phase
Working Standard and

Power Quality Analyzer

Electricity meters tester class 0.05 and
0.1. Three phase tester of current
transformers and analyser of power
network gualiny. It makes possible
electricity meters testing on the site orin

the laboratory
o D303 sheet

Read more ...

COWNLOAD ABOUT US~ CONTALT «~

Caltest 10 - Electricity
meters tester

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

mw Daia sheet

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




