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THREE-PHASE PROGRAMMABLE
PHANTOM POWER SOURCE

Energoforma 3.3-12

Output signal:

Current —up to 12 A

Voltage — up to 264 V
Harmonics — up to 50"
Interharmonics — up to 50.5"

SW «EnForm»




Sphere of Application

Together with reference standards Energomonitor 3.1KM or
Energomonitor 3.3T1, Energoforma 3.3 makes up the test
system meant for testing, calibration and adjustment of:

* Energy meters

* Power quality analyzers (IEC 61000-4-30-2008)

* Instrument (measuring) converters

¢ Instruments for various electrical measurements.

Functionality and Options

1. Calibration of single- and three-phase energy meters

Accuracy class of

. 0.28 .
meters under test 0.5 0.05
Reference EM3.3T1 EM3.1KM-P-0.5 EM3.1KM-P-0.2
standards _

b

2. Calibration of instrument converters

Current/ Voltage-to-
Frequency Converter

Operating Modes
1. Off-line mode (control from keypad)

1.1. Standard signals
Energoforma generates a three-phase balanced sinusoidal signal.
The angles between phase voltages are set to 120°.
Programmable parameters:
* Fundamental frequency (42.50 to 70.00 Hz in 0.01 Hz steps)
* Phase angles between current and voltage (for all phases)
(from -179.99° to +180.00° in 0.01° steps)
* RMS voltage (from 1 mV to 264 Vin 1 mV steps)
e RMS current (from 0.01 mA to 12 A in 0.01 mA steps).

1.2. Special (user-defined) signals
The settings are made separately for each phase.
The ranges of settings are the same as in the standard signal mode.

Energomonitor
3.1KM-P-0.5 (0.2)

Scanning Head

Software «EnForm»

Energoforma

3. Calibration of power quality analyzers

Time Correction Module

TCM-02C

Standard signal
F . 50.00 HZz
AngleUl : 30.80 °
U : 70.000 V
ITRIRTIN O . SO000Na
X X X
Do. 288 [me-o2288 [ Pas3

Voltage and current (RMS)

Frequency* Phase angles
Freq. F.Hz . IENZ Phase shifts,’:
T [ [ P . THYEN 120.00
: ' ! ! 4 Us U: : 120.080
Pt e} . : ’ U:Us : 120.00
E : :1--._,»': ms Us Ia : 30.00
1 [ ———— L S— R LI ' A Us Ie . 30.00
- 20 30 4 I, : 30.00
Do E88 [n-o?28% | Dival Do 880 [m-o?28% [ Dioa]ssq

* Waveforms can be generated synchronously with mains frequency.

Energoforma 3.3-12

RMS 1st harmonics:

VAN 70 . 000l

Us : 70.000 V
Ue : 70.000 V
I.: ©.50000 A
I. . ©.50000 A

I.: ©.50000 A
Do 8% [rm-o228% [ P




Wave shapes

The screens representing the wave

shapes of signals being generated

can be of 4 types:

¢ Oscillogram

¢ Linear spectrum

¢ Logarithmic spectrum

* Spectrogram reflecting phase
shifts of harmonics with respect
to the fundamental.

Oscillogram
OSCl llosceope | N: 3 Oscill OSCOPB n:18.5
~~~~~~ moem - MmaX U?Le%éa b it v U?LéAQ
i :\.\ki/-.ﬁ: >t Pin 5 s : M J_EF'MI\\: ":_:'1 Puin ;s :
D A 90 .00 Bl e (%]
==s==<--<--<4--Mmin Ch B e et e i Ch.:
T2 T Ug (%) T 2T U,
ange = VIl ange = VIl

Interharmonics are off

Interharmonics are on

Linear spectrum Logarithmic spectrum Harmonics phase shift
Lin. Spectrum n: 3 Log. Spectirum n: 3 Harmon. ¢-sh. n: 3
=ttt 2084 Un % -ttt 0aE Ui 1% it +l80°| Un %
H-t-4--t--- 7574 10.00 ¥ --t----20dB 10.08 -,"lm--:--f--:- +90°| 10.00
o 1 i el 50% Qi ik F ek -q'edB Pun = } ' : : : eo Pin, ® 2
doicio 254 90.8@  nifj---i-+--6@dB 90 .00 q-t----i-4- -9@°  90.00
M- @4 Ch.: qll———-8@dB  Ch.: if-i-d--i-4-~18@°[ChH. :
20 40 Ug 20 40 Ug 0 20 40 Ug
Subharmonics Phase control
SuBharmenics Phase control
50 . 00N ¥4 | 50 . 00N ¥4
AngleUl : 30.900 ° AngleUl : 30.00 °
B 70.000 V o 70.000 V
I;,I:1.: ©.50800 A I;,I:1.: ©.50880 A
N X X N X X
Do S8% [re-o228% [ PR3 Do 8% [r-0223 [ PR3
Signal shape (T is the period) Signal shape (T is the period)
|
«— T —>»«— T —>»«— T —>»<«— T —><— T T T T
Dips and swells Flicker Library*
Dips and swells Flicker SIGNAL LIBRARY
n I Us . %:
t | ©.000 s | 100.00 numser 1
T : ©.000 s | U , % multirlier 1.00 Save signal
in. ©.000 s | 100.00 variat./min 3
: .90 ° | U. ,%: AU/U 2.7200
1/2T gase E] 100 .00
Do 88Y [mo%28Y [ Pl Do E8F [re-o?23% [ D] Do 288 [mo728% [ Piea]i

2. PG-controlled mode

As part of MTS ME 3.1KM (or -3.3T1)-P test systems,
Energoforma is controlled from a PC via EnForm

or EnForm/MTS programs.

Software «EnForm»

* 8 libraries with the capacity of 5 test
signals per each.

EM3.3T1

EM3.1KM-P

Energoforma 3.3-12
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Specifications
Characteristics
Parameter
Output setting range  In increments of Max deviation from the set value
Frequency of the fundamental harmonic (f,), Hz 45.0...70 0.01 Absolute: +0.01
Phase angle between
* Fundamental harmonics of phase voltages
in different phases, degrees -179.99 ... +180 0.01 Absolute: +2°
* Fundamental harmonics of current and voltage
in the same phase, degrees
RMS of the fundamental harmonic of voltage (U,), V 20...264 0.01 Relative: 1 %
(at the rated load)
Output power of the Voltage source, VA 10 . .
(at a load of 4.8 kOhm)
RMS of the fundamental harmonic of current (1), A 0.01...12 0.0001 Relative: 1 %
0.001...0.05 ' Relative: 2 %
Output power of the Current source, VA 5 . .
(at a current of 10 A, R, = 0.05 Ohm)
Total harmonic distortion of voltage and current, % — — Relative: 1 %, or less
Harmonic composition of the current and voltage signals:
Harmonics (number: 49) 2...50 0.01
Interharmonics (number: 51) 0.5; 1.5; ...; 49.5; 50.5 '
RMS value of the current or voltage harmonic, % of U, or I,
For harmonics from the 27 to 19® 0...100
For harmonics from the 20% to 50® 0...50 0.01 —
For interharmonics (from the 0.5% to 50.5%) 0...15
Phase angle between:
¢ The 1 and n' voltage harmonic in the same phase, degrees
¢ The 1%t and n' current harmonic (interharmonic) Ml G
in the same phase, degrees
Number of voltage dips or swells 0 to 100000 1
Duration of a voltage dip or swell ({), s o e
(f, = (50 £ 1) Hz) 0 to 600 0.001 Absolute: £0.002
Event repetition period (interval between adjacent dips or -t
swells) (T, T2 9, s (f, = (50 £ 1) Hy) 0 to 600 0.001 Absolute: +0.002
RMS value of voltage during a dip (U_, ), % of U, 0t09.99 —
(f, = (50 £ 1) Hz) 10 to 29.99 0.01 Relative: £[1.0+0.5(Uy,,/ U-1)] %
30 to 100 Relative: £1 %
RMS value of voltage during a swell (U__), % of U, e o
(f = (50 1) Hy) 100 to 200 0.01 Relative: +0.5 %
General Environmental
Parameter Value Ambient temperature 10 to 35 °C
Mains supply 220+22V,50+0.1 Hz Relative humidity 80 % (25 °C)

Power consumption

250 VA, or less

Dimensions Maximum
(L x W x H) 500 x 450 x 200 mm
Weight 12 kg, or less

Atmospheric pressure

70 to 106.7 kPa
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