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MARSENERGO

Portable three-phase reference instrument for accuracy testing
of current/voltage instrument transformers and electric energy meters

Energomonitor -3.311

accuracy class 0.1




Functionality and options
1. As a reference meter: on-site testing and calibration of single-/three-phase electric
energy meters and other measuring instruments (up to 0.5 accuracy class)

SH-I, SH-E CTB (Block of
(scanning heads for reading Current Transformers Phantom Power “EmCounter”
pulses from discs or LEDs) 0.5,1; 5, 50 A) Source Energoforma 3.3 and “Energoform” SW

2. As a CT or VT test comparator: on-site accuracy testing and calibration of current

and voltage instrument transformers
2.1 Accuracy testing and calibration of CTs (0.2S accuracy class or less accurate) up to 5000 A

bl T
#4 — .I‘
\ ¢ “Transformer Test”
- SwW
CTCS (Current S,
Transformer Reference Current Transformers Source of test Burden Box
Calibration Switch) PCTI 100 and PCTI 5000 current IT 5000 (conventional type)

2.2 Accuracy testing and calibration of VTs (0.2 accuracy class or less accurate) up to 330 kV

Control Panel

(Console) “Transformer Test”

. SW
i f Ref erence Unit Source of test
! (Capacitive HV voltage 50, Burden Box
100, 150 kV (conventional type)

Transducer CHVT)

3. Inspection of secondary circuits of instrument transformers:
3.1 Determining voltage drop in the VT-to-meter connection line (two EM3.3T1 devices are used)

3.2 Measuring secondary burden of CTs and VTs under test Py
e
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k TMBD
(Transformer High-precision current Measurement
Burden ) clamps 10 A (3 pcs) procedure
4. Logging of basic network parameters
- Logging of averaged values
Averzfging Contin.uous Parameters
period logging
3s 9.5h UIPQSPF¢f, THDy; S—
1 min 8 days THDi; Ku(n); Ki(n); negative “EmWorkNet” SwW “Oscilloscope” SW
30 min 7.5 months and zero sequence ratios

- Logging of instantaneous values (like in an oscilloscope) that are captured with 78 ps intervals
(3 phase voltages and three phase currents). Time of continuous logging is 9 minutes.

Current clamps
o 2
ME FLEX
30/300/3000 A

10, 100 A 1000 A 1000 A (high-precision)
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Measurements
Measured values

* Voltage and current:
* RMS of phase and phase-to-phase voltages and currents,
* RMS of 1st voltage and current harmonics,
* Average-rectified values of phase voltages and currents,
* Average (DC component) values of phase voltages;

* Energy;

* Frequency;

* Phase angles (display of current and voltage vectors);
* Current and voltage harmonics from 1st to 40th;

* Harmonic powers and phase angles between harmonics;

Waveforms (phase voltages and currents);

* Power.
* Each phase and total values of active,
reactive and apparent power,
* Power factor and tg o.
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EM 3.3T1 provides for performance and accuracy testing of electric
energy meters (class 0.5 or less accurate). Test results acquired from
up to 200 meters (up to 10 measurements per test) can be kept in the
internal memory. With EmWorkNet, test results are loaded to a PC for

viewing and managing. Test reports are generated automatically.

Testing of current and voltage instrument transformers

In this mode, EM 3.3T1 works as a comparator and provides for

testing of voltage transformers (class up to 0.2) and 1A or 5A current
transformers (class up to 0.2S). The internal memory can store test
results from up to 200 CTs and/or VTs. Automatic report generation

and log management functions are available with Transformer
Test software.
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Mars-Energo
V.0. 13 Line, 6-8, office 41H

Saint-Petersburg, Russia, 199034
Tel./fax: +7 812 327-21-11, +7 812 331-87-36
E-mail: mars@mars-energo.com

Metrological data

Limits of permissible fundamental error
Measured values Measurement ranges with Current Transformers |  with High Precision
Block (CTB) Current Clamps
1to 360 V -
RMS of AC voltage (U) (U, = 60; 120; 240 V/) 0.1 %
5mAto 60 A R
(CTB: 1,=0,5;5; 50 A) 0.1% —
RMS of AC current (I) 50 mA to 4500 A
(Clamps: I, = 10; 100; 1000; — 0.5 %®
300; 3000 A)
Phase angle between 1st harmonics of phase 0° to 360° Absolute: 0.1°
voltages
Phase angle between 1st voltage and 1st 0° to 360° Absolute
current harmonics in the same phase 0.2° [ 0.5°
0.01U, to 15U ,PF=1 Relative
Active power (P), W 0.1, <1 <15l 0.1 % 0.5%
0.01l,<1<0.11 0.2% —
0.051 U, to 1.51-1.2U, Relative
Reactive power (Q), Var PF =1 0.3 % 1.0 %
PF_=0.45L...0...-0.45C 0.5% 2.0%
Absolute
Power Factor -1.0to +1.0 0,02 0.05
AC frequency 45to 70 Hz Absolute: 0.01 %
Negative and zero sequence voltage ratios, % 0 to 50 % Absolute: 0.2
Total Harmonic Distortion of voltage THD,, Absolute: 0.05 % (THD, ;K ., <1.0)
and individual voltage harmonic ratios KU[m 01t049.9 % L . .
(n from 2 to 40) Relative: 5.0 % (THDU.KU(n) >1,0)
Total Harmonic Distortion of current THD, Absolute: 0.1 (THD;K < 1.0)
and individual current harmonic ratios K, 010 49.9 % .
(n) . o .
(n from 2 to 40) Relative: 10.0 % (THDI,KNH) >1,0)
Ratlo (modular) error of current and voltage 10100 % Absolute: (0.02 + 0.02/5]) %
instrument transformers &
{\ngle error of current and voltage 0.1 to 180° (1.0 +0.1A])
instrument transformers A
Duration of voltage dips and swells from 0.02 s 0.02's
Voltage dip depth 10 to 100 % Relative: 10.0 %
Voltage swell height (over-voltage factor) 1.10 to 7.99 relative units Relative: 2,0 %
Flicker short-term perceptibility 0.25t0 10 5.0 % (AU/U <20 %)

14[0.1+ 0.01((U,JU) - 1)] %
240.1 + 0.01((1,/1) - 1)] %

Pulse input and output

0.5 + 0.05((1,/1) - 1)] % Parameter Input Output
:;—'%2-35:00-1(2%(‘%)"2‘1 )1])1/24’ Level 5..15V 5V
— o Max. frequency 36 kHz 18 kHz
Pulse duration >10 ps 10 £ 2 us
- Constant 1...999 999 999 pulses/(kW - h C=14400000/(.*U) pls/(Weh
Technical data pulses/( ) /(L U) pls/(W*h)
Mains supply 100...264 V, Overall dime_nsions _ Maximum
(50 £5) Hz (Length x Width x Height) 250 x 280 x 80 mm
Power consumption from mains 20 VA, or less Weight 2.0 kg, or less
Consumed DC power (12 V from Power Adaptor or A 7AeTlEos Operating conditions
R.echargeable F.‘ower SUpply) i Ambient temperature -20to 55 °C
Tme of operation when povired fiom Rechargeable | - ynimum 21 | [Relatve humidity p 1090 % at30°C
Atmospheric pressure 70-106.7 kPa (537-800 mm Hg)
Safety requirements per IEC 61010-1
Ingress protection rating 1P 40
Category of measurements 1l or 111
= - Double
Electric shock protection TiRulEie T e




