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AUTOMATIC PROCESS CONTROL OF ELECTRICAL BAY IN ONE DEVICE

MEASURING TRANSDUCER For more information 
please refer to our website at

For more information 
please refer to integrated webserver at

№ PARAMETER
RANGE OF

MEASUREMENTS
LIMITS OF PERMISSIBLE 
FUNDAMENTAL ERROR

SWITCHING 
OF CIRCUIT

FREQUENCY
1 Frequency (f), Hz 42,5 - 57,5 ± 0,01(∆) 3 и 4

VOLTAGE

2 Phase-to-neutral voltage  (UA, UB, UC (RMS values)) and mean (Upm), V (0,1 – 2) Urated ± (0,2+0,04 •|Urated/U-1|) (δ) 4

3 Phase-to-phase voltage (UAB, UBC, UCA(RMS values)) and mean (Up-pm), V (0,1 – 2) Urated p-p ± (0,2+0,04•|Urated p-p /Up-p-1|) (δ) 3 и 4

4

Positive sequence voltage U1 (RMS value) , V

(0,1 – 2) Urated

± (0,2+0,04 •|Urated/U1-1|) (δ) 3 и 4

Negative sequence voltage U2 (RMS value), V ± 0,2(γ) 4

Zero sequence voltage U0 (RMS value), V ± 0,2(γ) 4

5 Zero sequence voltage unbalance ratio (K0U), % 0 – 20 ±0,15 (∆) 4

6 Negative sequence voltage unbalance ratio (K2U), % 0 – 20 ±0,15 (∆) 3 и 4

7 Phase-to-neutral voltage of the 1st harmonic  (RMS value) (UA(1), UB(1), UC(1)(RMS values)), V (0,1 – 2) Urated ± (0,2+0,04 •|Urated/U-1|) (δ) 4

8 Phase-to-neutral voltage of the n-order harmonic  (RMS value)  (UA(n), UB(n), UC(n)), (n = 2…50), V от 0,0005Urated to 
0,5Urated

± 0,05(γ) for U(n)<1%Urated
±5%(δ) for U(n)≥ 1%Urated

4

9 n-order phase-to-neutral voltage harmonic distortion (KUA(n), KUB(n), KUC(n)), (n = 2…50), % 0,05 to 50 ± 0,05(∆) for KU(n)<1%
±5%(δ) for KU(n)≥ 1% 4

10 Phase-to-neutral voltage subgroup total harmonic distortion (KUA, KUB, KUC) 16), % 0,1 –50 ± 0,15(∆) for KU<3%
±5%(δ) for KU≥ 3% 4

11 Phase-to-neutral voltage of the n-order interharmonic (RMS value) (UAisg (n), UBisg (n), UCisg (n)), (n=0…49), V от 0,0005Urated to 
0,5Urated

± 0,05(γ) for Uisg(n)<1%Urated
±5%(δ) for Uisg(n)≥ 1%Urated

4

12 n-order phase-to-neutral voltage interharmonic distortion (KUAisg (n), KUBisg (n), KUCisg (n)), (n=0…49), % 0,05 to 50 ± 0,05(∆) for KUisg(n)<1%
±5%(δ) for KUisg(n)≥ 1% 4

13 Phase-to-phase voltage of the 1st harmonic (RMS value) (UAB(1), UBC(1), UCA(1)), V (0,1 – 2)Urated p-p ± (0,2+0,04•|Urated p-p /Up-p-1|) (δ) 3 и 4

14 Phase-to-phase voltage of the n-order harmonic   (RMS value) (UAВ(n),  UBС(n),  UCА(n)),, (n = 2…50),V от 0,0005Urated to 
0,5Urated

± 0,05(γ) for U(n)<1%Urated.p-p
±5%(δ) for U(n)≥ 1%Urated. p-p

3

15 n-order phase-to-phase voltage harmonic distortion (KUAВ(n), KUBС(n), KUCА(n)), (n=2…50), % 0,05 to 50 ± 0,05(∆) for KU(n)<1%
±5%(δ) for KU(n)≥ 1% 3

16 Phase-to-phase voltage subgroup total harmonic distortion (KUAB, KUBC, KUCA), % 0,1 –50 ± 0,15(∆) for KU<3%
±5%(δ) for KU≥ 3% 3

17 Phase-to-phase voltage of the n-order interharmonic  (RMS value) (UABisg (n), UBCisg (n), UCAisg (n)), (n=0…49), V от 0,0005 Urated to 0,5 
Urated

± 0,05%(γ) for Uisg(n)<1%Urated.p-p
±5%(δ) for Uisg(n)≥ 1%Urated.p-p

3

18 n-order phase-to-phase voltage interharmonic distortion (KUABisg (n), KUBCisg (n), KUCAisg (n)), (n=0…49), % 0,05 to 50 ± 0,05(∆) for KUisg(n)<1%
±5%(δ) for KUisg(n)≥ 1% 3

19 Steady-state voltage deviation (δU y), % - 20-+20 ± 0,2 (∆) 3 и 4

CURRENT

20 Phase current (RMS value)  (IА, IВ, IС) and mean (Im), А (0,01 – 2) Irated ± (0,2+0,025·|Irated/I-1|) (δ) 3 и 4

21

Positive sequence current  (RMS value) I1, А

(0,01 – 2) Irated

± (0,2+0,025·|Irated/I1-1|) (δ) 3 и 4

Negative sequence current (RMS value)  I2, А 0,2(γ) 4

Zero sequence current (RMS value) I0, А 0,2(γ) 4

22 Zero sequence current unbalance ratio (K0I), % 0-50 ±0,3 (∆)
for 0, 05·Irated≤ I ≤2Irated

3 и 4

23 Negative sequence current unbalance ratio (K2I), % 0-50 ±0,3 (∆)
for 0, 05·Irated≤ I ≤2Irated

3 и 4

24 Phase current of the 1st harmonic  (RMS value) (IA(1), IB(1), IC(1)), А (0,01 – 2) Irated ± (0,2+0,025·|Irated/I-1|) (δ) 3 и 4

25 Phase current of the n-order interharmonic  (RMS value) (IA(n), IB(n), IC(n)), (n=2…50), А от 0,0005Irated to 
0,5Irated

±0,05% (γ) for I(n)  <1% Irated

±5% (δ) for I(n)  ≥1% Irated
3 и 4

26 n-order phase current harmonic distortion  (KIA(n), KIB(n), KIC(n)), (n = 2…50), % 0,05 to 50 ±0,05 (∆) for KI(n)
  < 1%

±5% (δ) for KI(n)
 ≥ 1% 3 и 4

27 Phase current subgroup total harmonic distortion (KIA, KIB, KIC),% 0,1 – 60 ±0,15(∆) for KI < 3%
±5 % (δ) for KI ≥ 3% 3 и 4

28 Phase current of the n-order interharmonic  (RMS value) (IAisg (n), IBisg (n), ICisg (n)), (n = 0…49), А от 0,0005Irated 
to 0,5 Irated

±0,05% (γ) for Iisg(n)  <1% Irated

±5% (δ) for  Iisg(n)   ≥1% Irated

3 и 4

29 n-order phase current interharmonic distortion  (KIAisg(n) , K IBisg(n) , KICisg(n) ), (n = 0…49), % 0,05 to 50 ±0,05 (∆) for KIisg(n)
  < 1% 

±5% (δ) for KIisg(n)
  ≥ 1% 3 и 4

PHASE ANGLES

30 Phase angle between  voltages of the 1st harmonic (φUAB(1), φUBC(1), φUCA(1)),° От -180°to +180° ± 0,2(∆) 4

31 Phase angle between  voltage and current of the 1st harmonic (φUIA(1), φUIB(1), φUIC(1)),° От -180°to +180° ± 0,5 (∆) 0,1Irated ≤ I ≤2Irated
± 5 (∆) 0,01Irated ≤ I ≤ 0,1Irated

4

32 Phase angle between voltage and current of the n-order harmonic (φUIA(n), φUIB(n), φUIC(n)), (n = 2…50),° От -180°to +180°

± 3 (∆)  0,5Irated ≤ I ≤ 2Irated, 
KI(n)≥ 5%, KU(n)≥ 5%

± 5 (∆) 0,5Irated ≤ I ≤ 2Irated
1%≤KI(n)<5%, 1%≤KU(n)<5%
± 5 (∆)  0,1Irated ≤ I ≤ 0,5Irated, 

KI(n)≥ 5%, KU(n)≥ 5%

4

33 Phase angle between the positive-sequence voltage and current (φU1I1), zero-sequence voltage and current (φU0I0),  negative-
sequence voltage and current (φU2I2)  

От -180° to +180° ± 0,5 (∆) 
± 5 (∆) 4

34
Power-factor (cosφA, cosφB, cosφC) 

±(0,25ind–1–0,25cap) ± 0,01(∆) 
4

Power-factor mean value (cosφm) 3 и 4

35 Phase angle between currents of the 1st harmonic  (φIAB(1), φIBC(1), φICA(1)),° От -180° to +180° ± 0,5 (∆) 3 и 4

POWER

36
Active power (PА, PВ, PС), W

(0,008 – 4)Prated

4

3-phase active power (P), W 3 и 4

37 Positive sequence active power (P1), negative sequence active power (P2), zero sequence active power (P0), W (0,008 – 4) Prated 4

38
Active power of the 1st harmonic (PА(1), PВ(1), PС(1)), W 

(0,008 – 4) Prated

4

3-phase active  power of the 1st harmonic (P(1)), W 3 и 4

39 Phase & 3-phase active  power of the n-order harmonic (PА(n), PВ(n), PС(n)), (P(n)) (n = 2…50), W (0,001 – 0,15) Prated 5%(δ)0,5≤|cos φ|≤1 4

40
Reactive power (QА, QВ, QС), var

(0,008 – 4) Qrated

4

3-phase reactive power  (Q), var 3 и 4

rated

41 Positive sequence reactive power (Q1), negative sequence reactive power (Q2), zero sequence reactive power (Q0), var (0,008 – 4) Qrated 4

42
Reactive power of the 1st harmonic (QА(1), QВ(1), QС(1)) , var 

(0,008 – 4) Qrated

4

3-phase reactive  power of the 1st harmonic  (Q(1)), var 3 и 4

43 Phase & 3 -phase reactive power of the n-order harmonic (QА(n), QВ(n), QС(n))  (n = 2…50), var (0,001 – 0,15) Qrated 5%(δ) 0,5≤|sin φ|≤1 4

44
Apparent power (SА, SВ, SС) , VA

(0,008 – 4) Srated

4

3-phase apparent power (S), VA 3 и 4     

45 Positive sequence apparent power (S1), negative sequence apparent power (S2), zero sequence apparent power (S0), VA (0,008 – 4) Srated 4

46
Apparent power of the 1st harmonic  (SА(1), SВ(1), SС(1)), VA 

(0,008 – 4) Srated

4

3-phase apparent power of the 1st harmonic (S(1)), VA  3 и 4
47 Phase & 3 -phase apparent power of the n-order harmonic S (SА(n), SВ(n), SС(n)), (S(n))  (n = 2…50), VA  (0,001 – 0,15) Srated 5%(δ) 4

The measurements are made with allowance for the voltage 
and current transformer ratio factors:
– phase current, phase and phase-to--phase (line) voltage, frequency;
– phase and three-phase power (active, reactive, apparent);;
– symmetrical components of current, voltage, and power in positive,

negative and zero sequence, unbalance factors, phase shift angles;

Vector diagram of apparent power:
the total power vector is placed in the 
fourth quadrant:
– the active power consumption of the
   network, 
– the issue of reactive power
   in the network

Vector diagram of phase currents and voltages:  
the lead vectors of the phase currents of the 
corresponding vectors of phase voltages
– active-capacitive load in the phases A, b and C

The graph legend with 
the color symbols, name, current value 

and time of measurement parameter

Individual axis values for 
each parameter type, a single 
time axis

Autoscale the graph up to the size of the 
visible area when you add a parameter and 
if the parameter is outside the visible area

The scaling of the axes by 
using the scroll

Date and time of measurement, 
the value on the graph

 Adding a parameter to the graph or removing from 
the graph is done by clicking on the table cell with the 
value of the parameter

Graphs of parameter changes in time,  
simulraneous view of up to 8 parameters. 
Working with charts in on-line mode.

control keys scroll the graph
left and right

Rated current

Rated voltage (phase/line)

Accuracy class

Range of measurements with retention of claimed accuracy 

Synchronized measurement of instantaneous current and voltage 
values with a period of

Positional accuracy of instantaneous measured values to  UTC  
(Universal Coordinated Time) 
Period of measurement of RMS values (the measurement results 
can be transmitted with this period over the communication 
channels to the management centres)

1А, 5 А

0,2S 1

2Un, 2In

31,25 μs

1 μs

200 ms
/10 periods of the fundamental frequency of 50 Hz 
6400 instantaneous values of the parameter/

220 V/380 V, 57.7 V/100 V

BINOM3  is a high-acuracy, high-speed three-phase measuring transducer for a comprehensive range of electrical 
quantities required for the efficient monitoring and operational control of parameters of the electrical connection 
system and various analytical tasks.

Data archiving on built-in MicroSD memory card or FTP store: - change-based,
- timer-based,
- in case pf threshold violation,
- according to a specified scenario (e.g. timer-based if a 
parameter value is present in the range of permissible 
values and change-based if the parameter value deviates 
beyond established limits)

1 Lowest range value of the measurement parameters current range of 0,01 Iн

Результаты измерений, учета, сбора дискретных состояний, статистической обработки ПКЭ могут быть переданы приборами BINOM3 в ре-
альrated времени по каналам Ethernet, RS-485, RS-232 в протоколах ГОСТ Р МЭК 60870-5-101 / 104 одновременно в несколько информационных 
систем: АСУ ТП, ССПИ, СМиУКЭ, АИИС КУЭ / ТУЭ. При этом WEB-toступ к текущим и архивным данным устройства не ограничивается.

Local and remote access to the built-in WEB-server

PARAMETERS OF THE THREE-PHASE CONNECTION, MEASURED AT THE TIME INTERVAL OF 10 PERIODS 
OF THE FUNDAMENTAL FREQUENCY (50 HZ~200MS)

 Type Approval Certificates of Measuring Instrument RU.C.34.001A № 57810, 18.02.2015  
Type Approval Certificates of Measuring Instrument RU.C.34.001A № 58154, 23.03.2015 Basic parameters of the grid
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  TECHNOLOGY OF SMART METERING

1. MULTI-TARIFF (OUT OF TIME) METERING

ENERGY METER

BINOM3 – is a multi-tariff, multi-channel, dual profile meter for providing reliable commercial
and technical metering of electrical energy.

Apparent energy
(allowing for non-sinusoidality and unbalance of current and voltage)

Fundamental frequency energy
(without regard for harmonics of current and voltage)

Positive sequence energy
(without regard for inverse and zero sequence current 
and voltage)

Energy losses
 in lines and transformers

In absence of tariff rate schedule

Metering channel selection
from 16 available channels

Color coding rate zones

48 intervals back 1 interval back 1 interval forward 48 intervals forward

 Outside tariff rates
 and also in summary form

Display type selection:
- table
- graph

1 month/year back 1 day/month back  1 day/month forward 1 month/year forward

Daily apparent power consumption

Display mode
selection:

Daily 
during 
the month

Monthly 
during the year

3. ELECTRIC POWER METERING PROFILES

4. EVENT LOGGING AS REQUIRED BY “MARKET COUNCIL” NON-PROFIT PARTNERSHIP

Profile 1 (revenue):
-  standard metering interval - 30 min
-  storage for 49 months (30 min)

• Profile 2 (technical):
-  standard metering interval - 3 min
-  storage for 99 days (3 min)

Active power export (supplied)

Reactive power export (supplied)
Reactive power import (received)

Active power import (received)

 

 

Reactive power metering in accuracy class:

Active power metering in accuracy class: 0,2S according to IEC 62053-22:2003

according to methods of IEC 62053-23:20030,5 

Power metering in 4 quadrants, in 16 power metering channels.

In each of the 16 power metering channels there are 2 metering profiles:

Multi-tariff metering : in 4 tariff rates (in summary form and also outside tariff rates)

Event logging as required by “Market Council” Non-Profit Partnership

Power metering storage time: 10 years with power off

For use in three-phase three- and four-conductor a.c. power supply circuits and systems.

Per each 
tariff rate

Type Approval Certificates of Measuring Instrument, RU.C.34.001A № 57810, 18.02.2015 
Type Approval Certificates of Measuring Instrument, RU.C.34.001A № 58154, 23.03.2015

Recalibration period: 12 years

Local and remote access to the built-in WEB-server

16 energy metering channels:

The provision of data on the amount of apparent power, 
fundamental frequency and direct sequence power makes it 
possible to determine the energy distortion (energy losses) at 
Balance Sheet Attribution Demarcation points in the case of 
unbalance or non-linearity in the power supplier’s or consumer’s 
network.

MEASURING TRANSDUCER 

POWER QUALITY ANALYSER AND METER

FEEDER BAY CONTROLLER

FAULT (EMERGENCY EVENTS) RECORDER 

“BLACK BOX” OF ELECTRICAL PROCESSES

AUTOMATIC PROCESS CONTROL OF ELECTRICAL BAY IN ONE DEVICE

U
N

IQ
U

E 
FU

N
CT

IO
N

www.binom3.ruwww.binom3.com
For more information 

please refer to our website at
For more information 

please refer to integrated webserver at

The meter is designed for large-scale installation in power networks, at 
generating plants with any installed power level, in power facilities of 
industrial enterprises, in power supply systems for enterprises in the 
petroleum industry, and in communal and residential property.

BINOM3 establishes a new standard of smart meters. The counter is 
created for mass implementation in electrical networks, the generation 
of any of the installed capacity, energy and industrial businesses, 
residential consumers in the electricity supply systems of oil and gas 
industry.

BINOM3 is the ideal choice for highly accurate, reliable, objective 
commercial (revenue) and technical accounting of electricity.

Event logging as required by “Market Council” 
Non-Profit Partnership:
- power sub system events:

• meter restart
• power off/on;

- real-time subsystem events:
• time adjustments,
• clock problem;

- data security subsystem events:
• authorized web-server login,
• unauthorized access attempt event (wrong password, cover tampering),
• setting data modification;

- metering circuit events:
• current/voltage drift
• absence of voltage while the current is present.

Event (TSA) log capacity – 16 384 records.

Security from unauthorized access:
- software-implemented:
• numeric password assignment according to several privileged access levels,
- hardware-implemented:
• manufacturing facility verification officer’s seal application,
• seal application to the terminal panel cover,
• cover tampering sensor alarm (while meter is ON).

Scroll bar

Event detailsEvent description
Event code as per procedural rules

approved by the Market Council
Non-Profit Partnership

Event date and time 

Sequential event number

 Display mode selection:
- by query retrospective (number of records from the most recent one)
- by date/time of sampling start and end.

The limits of allowing fundamental energy measurement inaccuracy

Current value %1

0,01 Inom  I  0,05 Inom 
1,00

 0,4
0,05 Inom

nom

nom

nom nom

nom

nom

nom

  I  Imax   0,2
0,02 Inom  I  0,10 Inom 0,50 (with inductive load)

0,80 (capacitive load)
 0,5

0,10 Inom  I  Imax

nom max

max

max

max

  0,3

0,10 I   I  I  
0,25 (with inductive load)

 0,5

0,02 I   I  0,05 I
1,00 

 0,8
0,05 I   I  I  0,5

0,05 I   I  0,1 I  0,50  0,8
0,10 I   I  I 0,50  0,5
0,10 I   I  I 0,25   0,8

1

 The limits of allowing fundamental inaccuracy

 

 to measure reactive energy according to the specifications 4228-004-80508103-2011 (sin φ)

         to measure active energy by GOST 31819.22-2012 (cos φ)

0,50 (capacitive load)

Coefficient value cosφ/sinφ

Load profile: the energy increment during
the averaging interval
The duration of the averaging interval from a number
sequence: 1, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30, 60 min.

Amount of electric power measured by the meter 
from the manufacturing date or from reset (zeroing)

Tariff rate schedule details:
 - tariff rate switching at the border of half-hour intervals
 - 8 day types (7 days of the week + a holiday)
 - list of observed holidays moved to other calendar days
 - any number of tariff seasons

Metering data by accrued total in 4 tariff rates, 
in summary form and also outside tariff rates

2. ARCHIVE OF AMOUNT OF ENERGY MEASURED PER DAY/PER MONTH

Archive of energy measurements for 16 channels:
•Monthly  energy consumption (generation) profile
•Daily energy consumption (generation) profile

Selection of several metering channels 
using SHIFT or CTRL keys

The values of selected tariff are applied 
to the cumulative value over the metering period

Metering period and electric power 
amount value over the metering period

Daily power consumption at fundamental frequency 
(without regard to harmonics and non-sinusoidality)

Metering data transfer according to protocols:
IEC 60870-5-101:2003
IEC 60870-5-104:2000

Frames with identifier type 140, 141

Documents transferred as XML files according to command from higher level hardware:
• Profile 1 (revenue) data: 80020 format,
• Data on status of measuring tool (АТС log): 80030 format (according to the requierements of

Non-Commercial Partnership Administrator of the trade System of the Wholesale Power
Market of the Unified Energy System (TSA) Russia),

• Profile 2 (technical), daily/monthly consumption profile, power by accrued total: format similar
to 80020.
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2. POWER QUALITY CONTROL AND STATISTICAL ANALYSIS

Data labelling – tagging the readings and averaged PQ parameters logged over the periods when 
interruptions, voltage dips, and overvoltage took place. 

Labeling is used to avoid multiple logging of the same single event for different indices (e.g., 
simultaneously logging a voltage dip as both  voltage dip and frequency deviation).

Readings acquired over tagged basic intervals (10 cycles) are excluded from the analysis for all 
subsequent time periods.

When calculating Т1 and Т2 values, tagged values are excluded from M1, M2 and М∑ parameters.

The list of available
reports

harmonic order 
(from 2 to 50 order)

9th order voltage harmonic factor drift 
in A phase (1.59%) beyond the standard 
rated time (1.5%) over 50.35% 
of the monitoring period

Scrollbar

Harmonic distortion rated values

2.2. RANDOM EVENTS RECORDING

The histogram distribution 
of the residual voltage and duration

Random event classification 
charts (by magnitude and 
duration):
- voltage dips
- voltage interruptions
- voltage swells

Histogram selection by the event type
(dip/interruption/swell)

List of available reports

Number of voltage dips recorded 

4. POWER TEST REPORT

Measured PQ parameter statistical characteristics

                Input parameters for statistical analysis

δU(-)y δU(+)y KU(n)y KUy K2Uy K0Uy Pst PLt Δf(-)10 Δf(+)10

Highest value

Type of 
statistical characteristic

δU(-) δU(+) KU(n)(100%) KU (100%) K2U(100%) K0U(100%) Pst PLt Δf(-)100% Δf(+)(100%)

Higher value KU(n)(95%) KU(95%) K2U(95%) K0U(95%) Δf(-)(95%) Δf(+)(95%)

T1 T1 T1 T1 T1 T––––

–– ––

1 T1

T2 T2 T2 T2 T2 T2 T2 T2 T2 T2 T2

М∑

М1T1= •100%
М∑

М2T2= •100%

Relative time of voltage unbalance ratio drift 
beyond standard limit, %

Highest voltage unbalance 
ratio value, %

Relative time of voltage unbalance ratio
 drift beyond threshold limit, %

Higher voltage unbalance 
ratio value, %

Relative time of voltage underdeviation  drift 
beyond maximum  limit, %

Highest   voltage 
underdeviation value, %

Relative time of voltage overdeviation  drift 
beyond threshold  limit, %

Highest voltage 
overdeviation value, %

Relative time of frequency deviation 
drift beyond standard limit, %

Frequency overdeviation,
higher value, Hz

Frequency underdeviation,
higher value, Hz

Frequency underdeviation,
 highest value, Hz

Relative time of frequency deviation
drift beyond threshold  limit, %

Highest THDS value, % Relative time of  THDS value  
drift beyond threshold limit, %

Higher THDS value, % Relative time of THDS value  
drift beyond standard  limit, %

0,2 Hz
0,4 Hz

95%
100%

over
over

of the monitoring period in one week
of the monitoring period in one week

VOLTAGE OVER- AND UNDERDEVIATION 

Power Qulity Test Report created in the device (GOST 33073-2014)

For statistical analysis purposes, all values   of each PQ parameters measured over the monitoring period 
are sequenced in the ascending order on the numeric axis (from lowest to highest) and then the statistical 
characteristics are determined that are compared to the rated values:

- highest value, 
- higher value, 
- relative time of measured data drift beyond standard limits   Т1,
- relative time of  of measured data drift beyond threshold limits 

  (Т2 for both under- and -over deviation).

Т1 and Т2 are calculated by the formulas:

where: 
М1 – number of readings drifted beyond standard limits,
М2– number of readings drifted beyond threshold limits,
М 

∑ –  total number of readings logged over 100% of the monitoring period.
09,5М 

∑
 – number of readings logged over 95% of the monitoring period.

10% 100%
of standard (default) voltage value

According to the standard, voltage under- and overdeviations 
at the electric power transmission point should not exceed:

Statistical analysis of the PQ parameters is performed within the monitoring period that may last 1 
week or 1 day. The duration of the monitoring period is user-defined through the configuration settings 
of the instrument.
Power frequency variations are measured at 10-second intervals, compared with permissible values   and 
assessed for conformance to the rated values during the monitoring period. 
Voltage fluctuations are measured over 10 periods of frequency over the 10-minute interval, compared 
with permissible values   and assessed for conformance to the rated values during the monitoring period.

Random events shall mean sudden and significant changes
in the voltage waveform resulting in a deviation of its
parameters from the standard values.

Type Approval Certificates of Measuring Instrument RU.C.34.001A № 57810, 18.02.2015 
Type Approval Certificates of Measuring Instrument RU.C.34.001A № 58154, 23.03.2015

Higher harmonic 
distortion value, %

FREQUENCY DEVIATION ∆f
10 

=f
10

– f
ном

THDS rated values

VOLTAGE UNBALANCE
U1(1)

U2 (1)
K2u= •100% 

U1(1)

U0 (1)
K0u= •100%

VOLTAGE NON-SINUSOIDALITY Ku= U(1)

U(n)∑
2

n=2

50

According to the standard, THDS values are established for power networks of different 
voltage classes. For example, for 380 V grids the value of the THDS should not exceed:

VOLTAGE NON- SINUSOIDALITY
U(1)

U(n)Ku(n)= •100%

Relative time of harmonic distortion
 drift beyond standard limit, %

Relative time of harmonic distortion 
drift beyond threshold limit, %

Voltage harmonics factor values should not exceed (a) the rated values established by the 
standards over 95% of the monitoring period and (b) the rated values established by the 
standards multiplied by 1.5 over 100% of the monitoring period.

Highest  harmonic 
distortion value, %

при U < Uном

δU(-) = Uном- U
Uном

•100%
при U > Uном

δU(+) = U- Uном

Uном
•100%

Frequency overdeviation,
highest value, Hz

Inverse/zero sequence voltage unbalance ratio should not exceed:

2 %
4 %

95%
100%

over
over

of the monitoring period in one week
of the monitoring period in one week

Frequency deviation rated values

Voltage deviation
 rated values

Unbalance ratio rated values

Frequency deviation should not exceed:

8 %
12 %

95%
100%

over
over

of the monitoring period in one week
of the monitoring period in one weekof the monitoring

period in one week

over

BINOM3 is a certified universal device for monitoring and controlling power quality, with powerful resources for the statistical analysis 
of the results of measurements. It provides comprehensive information on the quality of the measured amount of power at the 
revenue metering point. 
BINOM3 can be used for the following tasks:

– power quality control for determining the conformity of
power quality to established standards, to conditions of 
power supply contracts for the examination of power quality 
claims, and the performance of periodic and certification 
tests;

– power quality monitoring for diagnostic and research operations, 
calculation of power network conditions, development of actions to 
be taken for power quality management, tracing the cause of 
distortions, development of commercial sanctions, discounts and 
supplements for power tariffs.

At the point of the commercial (technical) metering, the device provides important information about the quality of the measured 
amount of electricity.

For the purpose of detection and assessment of random events, RMS voltage values are calculated 
for the half cycle of the fundamental frequency (~ 10 ms).

Voltage dip duration not to exceed 60 s; otherwise, negative voltage deviation is logged.

Voltage swell duration not to exceed 60 s; otherwise, negative voltage deviation is logged.
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VOLTAGE INTERRUPTION

Δtпрер=tk-tH

•100% 

tкtH

Urv – Uresv

Urv δUinteruption =

Uresv

When the voltage is below  Uthv  (5% Urv) in some (but not all)  phases, the event is considered to be a voltage dip.

U, %
Urv 100

5
7

End of interruption 
(voltage is equal to or exceeds Uthv +2%
in at least in one phase)

Uthv 

Start of voltage interruption

 (voltage drops below  Uthv in all phases)

tH

90

100

VOLTAGE DIP

tк

tк

Δt dip=tk-tH t

U, %

Urv 

Uthv

92

End of the voltage dip
(voltage is equal to or exceeds 
Uthv+ 2% in all phases)

Uresv

Voltage dip depth
Urv – Uresv

Urv δUdip =

Beginning of the voltage dip
(voltage drops below  Uthv
in at least one phase )

tH

100

110

VOLTAGE SWELL

Δt vs=tk-tH t

U, %

Uthv 

Urv

108

Uvs

voltage swell coefficient
Uvs
Urv 

Кvs =

 Urv – reference voltage (standard or default value)

 Uthv – threshold value at the beginning of the voltage dip,  interruption or swell

 Uresv – residual voltage  Uvs  – voltage swell value

фаза А

фаза B

фаза C

The beginning of voltage swells
(voltage above Uthv at least
in one phase) The end of voltage swell

(voltage is equal to or below 
Uthv  - 2% in all phases)

≤ 60 с

≤ 60 с

VALUABLE INFORMATION ABOUT THE QUALITY

M2

M

M1

Highest value

Value

Maximum limit

Higher value

Standard limits
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Логарифмический шкала — шкала, длина отрезка которой пропорциональна логариф-
му отношения величин отмеченных на концах этого отрезка. На шкале в линейном мас-
штабе длина отрезка пропорциональна разности величин на его концах.

Логарифмическая шкала удобна для отображения больших 
диапазонов значений величин (например значений основной 
частоты и гармонических составляющих на одном гарфике)

EVERYTHING ABOUT ELECTRIC ENERGY
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ENERGY METER

POWER QUALITY METER AND ANALYSER

FEEDER BAY CONTROLLER
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For more information 
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On the page «Non-sinusoidality parameters» displays the RMS value of the harmonic and interharmonics components of 
currents, voltages, angles of phase shifts between the harmonic components of voltage and current, power harmonics.

1.2. MEASUREMENT OF ADDITIONAL CHARACTERISTICS ELECTRICAL ENERGY

Display mode: graph

Display mode: table

Display mode: table

Display mode  selection:
- harmonics and/or interharmonics;
- Even and/or odd;
- phase: А and/or В and/or С 
- voltage, current, phase angle, power 

Display mode:
Odd-numbered voltage harmonic component ratios of 
A, B, C phases

Online update with the period defined in the meter 
settings.

Parameter name and 
measured value

Display mode  selection:
- table    - graph

Scale type::
– linear scale expressed in physical quantities;
– linear scale expressed in %;
– log scale expressed in physical quantities.

Legend color 
coding options

Report generation

K
UA(3)

= 3,200 %PQI EFFECTIVE MEASURING RANGE AND ERROR MARGINS ~200 ms
BASIC  SETTINGS

for statistical processing of 
power quality parameters

№ Parameter Symbol

M
ea

su
re

m
en

t 
ra

ng
e

Reference error 
margins:  

Δ– absolute;
δ – relative, %;
γ – reduced, %.

M
ea

su
re

m
en

t/
av
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ag
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g 

in
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rv
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St
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rd

 li
m
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Th
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VO
LT

AG
E 

D
EV

IA
TI

O
N 1 Voltage overdeviation, %

δU
A (+)

, δU
В (+)

, 

δU
С (+)

0 – + 100 ± 0,2 (Δ)

10 min

– 10%

2 Voltage underdeviation, %
δU

A(-)
, δU

В (-)
, 

δU
С (-)

0 – + 90 ± 0,2 (Δ) – 10%

VO
LT

AG
E 

U
N

BA
LA

N
CE 3 Zero sequence voltage unbalance ratio, % K

0U
0 – 20 ± 0,15 (Δ) 2% 4%

4 Negative sequence voltage unbalance 
ratio, % K

2U
0 – 20 ± 0,15 (Δ) 2% 4%

VO
LT

AG
E 

N
O

N
-S

IN
U

SO
ID

AL
IT

Y 

5 n-order  voltage harmonic distortion 
(n = 2…50), %

K
UA(n)

, K
UB(n)

, 

K
UC(n)

K
UAB(n)

, 

K
UBC(n)

, K
UCA(n)

0,05 до 50 ±0,05 (Δ) для K
U(n)

 < 1%
 ±5 (δ) для K

U(n)
 ≥ 1%

10 min

ЕN
 50160:

2010  

ЕN
 50160:

2010  

6 n-order  voltage interharmonic distortion 
(n = 2…50), %

K
UAisg(n)

, 

K
UBisg(n)

, K
UCisg(n) 

K
UABisg(n)

, 

K
UBCisg(n)

, 
UCAisg(n)

0,05 до 50
±0,05 (Δ) для K

Uisg(n)
 < 1%

 ±5 (δ) для K
Uisg(n)

 ≥ 1%
not standardized

7 Voltage subgroup total harmonic 
distortion, %

K
UA

, K
UB

, K
UC

K
UAB

, K
UBC

, K
UCA

0,1 –50 ±0,15 (Δ) для K
U 

< 3% 
±5 (δ) для K

U
 ≥ 3%

ЕN
 50160:

2010  

ЕN
 50160:

2010  

FL
IC

KE
R 8 Short-term flicker, per unit value P

St
0,2 – 10 ±5 (δ) – 1,38

9 Long-term flicker, per unit value P
Lt

0,2 – 10 ±5 (δ) 2 hours – 1

10 Frequency, Hz f
10

42,5 – 57,5 ± 0,01 (Δ) 10 s not standardized

FR
EQ

U
EN

CY
 

D
EV

IA
TI

O
N

11 Frequency deviation, Hz Δf
10

-7,5 – +7,5 ± 0,01 (Δ)

10 ы

±0,2 Hz ±0,4 Hz

12 Frequency overdeviation, % Δf
10

 (+) 0 – +7,5 ± 0,01 (Δ) 0,2 Hz 0,4 Hz

13 Frequency underdeviation, % Δf
10

 (-) 0 – +7,5 ± 0,01 (Δ) 0,2 Hz 0,4 Hz

RA
N

D
O

M
 E

VE
N

TS

14

Flags and voltage dip counter – –

Voltage dip duration, sec 0,01-60 ± 0,01 (Δ)

Voltage dip depth, % 10 - 100 ± 1,0 (Δ)

15

Flags and voltage interruption – –

Voltage interruption duration, sec 0,01-180 ± 0,01 (Δ)

Voltage interruption depth, % 95-100 ± 1,0 (Δ)

16

Flags and voltage swells – –

Voltage swell duration, sec 0,01-60 ± 0,01 (Δ)

Voltage swell coefficient, (relative unit) 1,1-2 ± 0,01 (Δ)

PA (1)

PA (5)

PA (3 ))

PB (1)

PB (3 )

PC(1)

PC(3)

PC(17)

Active fundamental frequency energy 
consumed per day WA(+)(1)

Active apparent energy (accounted for harmonics )
consumed WA(+)

Excerpt from daily 
power profile archive

Supplied to the grid

Phase: А and/or В and/or С

the active power of harmonics

Save to Excel

PС(5) 1min

PA(5) 1min

PB(3) 1min

PC(3) 1min

PA(3) 1min

t1 t2

PB(7)

PС(11)

PА(7) PА(11)

PА(3) = -22,601 W

PB(13)

PB(5)

Wloss= WA(+)(1) – WA(+)

-27,20 W -27,11 W

Объекты энергосистемы являются как источниками, так и потребителями гармоник. Установить источник гармоник и уровень искажений можно по знаку 
мощности гармоник. BINOM3 ведет непрерывный контроль уровня мощности гармоник в узле установки и обеспечивает исчерпывающую статисти-
ческую базу информации для анализа причин возникновения и закономерностей изменения гармоник. Установив эти причины и  закономерности, ста-
новится возможным принять меры по снижению уровня несинусоидальности, улучшить форму напряжения питающей сети, снизить потери и к повысить 
эффективность использования электрической энергии. 

BINOM3 вычисляет мощность гармоник на основном интервале времени измерений и может усреднять на больших интервалах, исходя из заданной в
нем конфигурации (например, 1 мин, 10 мин, 30 мин или др.).

Далее показана гистограмма мощности гармоник, потребляемой и генерируемой потребителем с нелинейной нагрузкой. Отрицательные значения мощ-
ности гармоник определяют энергию искажений, которая обуславливает дополнительные  потери (недоучет) электроэнергии электросетевой компании 
(или поставщика). Подобного рода потери электрической энергии требуют увеличения мощности источника электроэнергии на величину, затрачиваемую 
на эти искажения. 

RMS values of voltage harmonic 
components of A, B, C phases

RMS values of current harmonic 
components of A, B, C phases

Voltage harmonic component 
values of A, B, C phases

Current harmonic component 
values of A, B, C phases

Phase shift angle between the harmonic 
components of current and voltage

Display mode: graph

55, 665 kWh

54, 988 kWh

0, 667 kWh  per day

1
3
5
...
17
....
50

n f, Hz
50
150
250
...
850
....
2500

Modern power systems are distinctive in their use of the power electronics components and equipment with a nonlinear current-voltage characteristics of the input 
circuits. Such electric loads are sources of higher current harmonics, thus creating a distortion of the voltage waveform. 

Current/voltage non-sinusoidality has a negative impact on the operation of electrical equipment as follows:
- It causes additional heating, premature failure, reduced service life; 
- It increases the voltage/power losses and reduces transmission line capacity;
- It causes accidents due to rapid deterioration of insulation and false alarms of the automatic equipment. 

The harmonic structure varies depending of the predominant consumer load types. On-line BINOM3 meter readings have been received from the meter installed at the 
input line of 0.4 kW power unit of the administrative and industrial building. The consumer load is comprised of lighting, computer equipment, and laboratory testing 
equipment.

K
UA(3)

K
UB(3)

K
UC(3)

(1,2% of the fundamental frequency energy)

Полный перечень дополнительных характеристик электроэнергии, измеряемых BINOM3, приведен в разделе «Измерительный преобразователь».

1. POWER QUALITY MONITORING
1.1. Measurement of power quality parameters

BINOM3 can be used for the following tasks:

– Power quality monitoring for diagnostic and research operations, calculation of power network
conditions, development of actions to be taken for power quality management, tracing the cause of 
distortions, development of commercial sanctions, discounts and supplements for power tariffs.
– Power quality control for determining the conformity of power quality to established standards, to
conditions of power supply contracts for the examination of power quality claims, and the performance of 
periodic and certification tests;

Methods of power quality  measurement

Methods of measuring harmonics (to the 50th order) and
interharmonics (to the 49th order)

Methods of measuring the flicker

Adjustable metering intervals and evaluation of conformity of power quality 
parameters to standards

Power test report

Extended range of three-phase feeder-bay parameters

Local and remote access to the built-in WEB-server

(class А)

(class I)

IEC 61000-4-30:2008

IEC 61000-4-15:2010

ЕN 50160:2010*

GOST 33 073-2014

GOST R 8.655-2009

IEC 61000-4-7:2009

BINOM3 is a certified universal instrument for monitoring and controlling power quality indicators, with powerful 
resources for the statistical analysis of the results of measurements. It provides comprehensive information on the quality 
of the measured amount of power at the commercial power metering point.

Calculations of PQ parameters and assessment of their conformity with the regulatory/controlled ones   are 
performed according to the methods established by the national and international standards.

The list of regulated PQ parameters and non-regulated parameters of random events (dips, interruptions, 
and overvoltages) are listed in the table below.

PQIs are measured over the baseline time interval that is equal to 10 periods of the base frequency 
(~ 200 ms for 50 Hz).

In order to obtain PQI values   over longer intervals, averaging (aggregation) of the readings obtained over the 
baseline intervals is performed. The average value is equal to the square root of the arithmetic mean of the 
squares of the input variables. In a typical configuration settings of the meter, the PQI averaging intervals are 
defined in accordance with the requirements of the standards. Averaging intervals can be modified by the user.

‘Power quality’ shall mean the extent of conformance of the electric power characteristics at certain point of 
the power system with the unified power quality parameter.

Logarithmic scale is a scale where the distance between two consecutive tick marks is 
proportional to the logarithm of ratio of quantities represented by these tick marks. On the 
linear scale, the distance between two consecutive tick marks is proportional to the difference 
of quantities represented by these tick marks.

Logarithmic scale is convenient to represent extensive range of values (e.g., base frequency and 
harmonic components) within the same chart.

Consumed from the grid

Consumed from the grid

the active power of the fundamental frequency

the active power of harmonics

Only the smart meter featuring separate measurement of apparent energy and 
fundamental frequency energy makes it possible to determine energy distortion

Power system objects are both sources and consumers of harmonics. The source of harmonics and the extent of distortion can be determined from the harmonics 
magnitude sign. BINOM3 continuously monitors harmonics power level at the installation point and provides comprehensive statistical database for the
analysis of the causes and patterns of harmonics fluctuations. Once these causes and patterns are identified, it is possible to take measures to reduce the level of 
non-sinusoidality, to improve the mains voltage waveform, to reduce losses and to improve energy efficiency.

BINOM3 calculates harmonics power over the baseline measurement interval and is capable of averaging the same over longer intervals depending on its 
configuration settings (e.g., 1 minute, 10 minutes, 30 minutes, etc.)

Shown below is a histogram of harmonics power consumed and generated by a non-linear consumer load. Negative values   of the harmonics power determine the 
power fluctuations that cause additional losses (incomplete power metering) incurred by the power distribution company (or supplier). Such losses of electric power 
require increasing the power consumed from the electricity source by the amount of power attributed to these fluctuations.

For complete list of additional power characteristics measured by BINOM3, see section «MEASURING TRANSDUCER».

Presence of voltage harmonics of 3rd, 9th and 15th order has been identified. Presence of triplen harmonics can cause overheating and burn-out of neutral (zero) 
conductors. Broken neutral wire in the presence of asymmetry causes neutral shift, overvoltage, and loads failure, which in turn may lead to a major technological and 
economic damages.

incomplete energy metering, ~ energy losses ~ energy distortion

The «Archive» webpage shows charts of power harmonics variations averaged over 1 min 
interval. The archive is stored in the meter on the built-in MicroSD memory card.

* Voltage characteristics of electricity
supplied by public distribution networks
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DI sampling rate cycle: 100 μs

Discreteness of adjustment of debounce filter: 100 μs

Positional accuracy of teleindication readouts to single time: not more than 1 μs

Adjustable filter for number of switches of teleindication source per second

Support for single-element and two-element1) teleindication 

Storage of 16,000,000 events in a 1 GB memory (built-in MicroSD memory card or FTP drive).

Single-stage and two-stage telecommand conditions, teleswitching

Local and remote access to the built-in WEB-server

Remote control (teleswitching) hardware blocking

BINOM3 is a bay controller provided with:
– 16  digital inputs (DI, teleindication) for collecting and recording signals on the status of switchgear switching devices,

relay protection and automatic safety systems, emergency control automatics (ECA), and engineering and auxiliary systems;
– external two-, three- and four-channel relay unit for local and remote control of equipment.

2. REMOTE CONTROL FUNCTIONS

Electromagnetic relay – an Electromechanical device, which 
closes or open mechanical electrical contacts in the feed to 
the relay coil of an electric current whose value corresponds 
to the condition of the relay.

101 2 3 4 5 6 7 8 9 11

Remote control outputs (up to 4 channels) - 
TE37R4 module
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RS-485/422 interface, IEC 101
NMEA/PPS 460.8 kbit/s

RS-485/SYNC interface, pulsed output, 
pulsed input, IEC 101, NMEA/PPS, 
460.8 kbit/s

RS-232 interface, IEC 101 460.8 kbit/s

Optical port

Main supply: 

Power supply

External

Internal*
24 V

24 V

+

1 2 3 4 5 6

APPEARANCE OF THE DEVICE

Blocks relays provide high voltage isolation and coordination of load controlled equipment with electronic counter 
circuits BINOM3. Switching capacity up to 5A in AC circuits ~ 220 V and DC =220 V with inductive load.
 
In the node remoute control counter is implemented:
- periodic self-test of the remoute control circuits for the early detection of abnormal situations, 
- protection against failures of the software
- protection from accidents power sources.

Description Min. Type Max. Measurement
 unit

Switching voltage AC 0,5 – 250 V
Switched AC 0,05 – 5 А
Switching voltage DC 0,5 – 250 V
Switched constant current: - if the voltage is 24 V

- if the voltage is 220 V
- if the voltage is 250 V

0,05 8 A
0,05 – 0,1/ 5 1) А
0,05 3 1) A

Time relay circuit 0,12)

0,53) 1 10 s

Class of protection against interference and overload protection 
according to IEC 870-3-89 – 2 –
1)

– when using solid state relays in the relay box (ТЕ37Rx),
2)

– for solid state relays,
3)

– for electromagnetic relays.

Electrical and timing specifications digital outputs

RO address of the first channel

On the built-in Web-server of the device implements the diagram page of accession, reflecting the actual status of switching 
devices, emergency warning signals, measured values of parameters of the electric network.

The number of RO channels, depending on the performance 
of relay TE37R2 (3,4)

The duration of the relay ON/OFF and relay GROUP. 
Valid values are from 100 to 10,000 milliseconds.

Specifies the delay T of relay EXECUTION regarding the 
inclusion of relay ON/OFF and relay GROUP necessary to 
prevent the influence of transients on the contacts of relay 
ON/OFF and relay GROUP. The minimum value is 30 ms.
Selection of electromagnetic (INDUCTIVE type) or solid (type 
SOLID) relay.

Nominal resistance in the relay coil. Is set automatically 
depending on the selected type relays: solid – 360 Ω, 
inductive - 170 Ω.

The time allowed between «Training» and «Performance» 
If for a specified period of time is not received, the command 
Execution will reset the status «Preparation», the command 
Execution will fail.

1. ФУНКЦИЯ ТЕЛЕСИГНАЛИЗАЦИИ
Actual element base, built into the architecture of the device, allowed us to obtain outstanding temporal characteristics in 
the processing of signals at the discrete inputs and accurate interpretation of their values.

Parameter Min. Type Max Measurement
 unit

The low-level signal 1) − 1,2 0 + 10,4 В
The high signal 1) + 11,5 24 + 30 В
The voltage between the outputs on the transducer in the open position 23 24 25 В
The resistance of a closed transducer 0 – 150  Ω
The resistance of a disconnected  transducer 50 – ∞ kΩ
The current through closed transducer 
(current class 1 according to IEC 870-3-89) 1 2 5 mA

Class of protection against disturbances and overstrains protection 
according to IEC 870-3-89 – 2 –
1) -the values of input levels set at the factory.

Digital inputs characteristics

 

DI input number

DI value when the contact is open for all inputs (except those for 
which this parameter is determined individually).

DI update period.
The minimum value is 2000 ms.

The time constant debouncing filter – the time 
during which the input signal must have an 
unaltered state in order to be fixed. The value will 
apply to all DI inputs, (except those produced by 
individual setting of this parameter). 
Valid range 200...100 000 μs

1)
When using two-element information, the condition of the equipment is determined by the values of signals at two discrete inputs.

Бит 1 Бит 2  Values of 
teleindication Teleindiation of description values

0 0 < 0 > indeterminate or intermediate state

0 1 <1> definition state ON

1 0 <2> definition state OFF

1 1 <3> the indeterminate state

Function settings DI registration  that is applicable for all digital inputs except sets with individual settings.

Teleswitching settings function

 Discrete inputs Individual settings

The sensors of opening
(electronic seal)

Keyboard

OLED-Indicator

Control keys

Indicators of
operating mode

Аccounting 
Indicators

A place for the application of protective 
holograms of the manufacturer

MicroSD connector

Ethernet interface, IEC 104, 
IEC 61850, 100 Mbit/s

220 V connector: main and reserve 
supply, earthing contact (PE)

Terminals for current and voltage 
measurement circuits

~ 90–265 V 
125–350 V

=125-350 V
Standby supply: 

Built-in autonomous power source 
(30 mins.)

Connector type
FK-MC 0,5/8-ST

indicator 
relay positives

Cable length not less than 1m

BINOM3 meets the requirements of standards for 
telecontrol equipment:
GOST 26.205-88, 
IEC 870-3-89
IEC 60870-4:1990
IEC 60870-5-104:2000
IEC 60870-5-101:2003

Discrete inputs for connection contact and non-
contact position sensors of the type “dry contact”, 
electronic key, Hall sensor, electronic relays, etc.

Wiring teleindication & remote control is solid 
and stranded wires with a total cross-sections 
of 0.2 mm2 to 2.5 mm2. Circuit protective earth 
is connected to the individual contact of relay 
unit (on the rear side of the unit).
Wiring diagrams circuits teleindication & 
remote control are given in the document:
MULTIFUNCTIONAL REVENUE ENERGY 
METERS  AND POWER QUALITY ANALYZERS 
BINOM

3
. Operation Manual.

Connector additional relay

 Р
аз
ъе

м
ы

 к
ан
ал
ов

 Т
У

Connector hardware 
lock commands 

remote control +24 V

Blocks the relay depending on the version have 2, 3 or 4 channel remote control. At the same time only one channel of the remoute 
control can be located in the active state. Each channel of the remoute control contains three relays:
- on command ON (the wiring to the inclusion of actuators, switching devices),
- commands disable OFF (wiring disconnect the drives for this purpose the apparatus and lock automatic reclosing AR),
- select the channel – GROUP.

The unit includes an additional relay to control switching devices with large inductive loads. It can be electromagnetic 
(in block ТЕ38Rx) or solid (in block ТЕ37Rx). 
Contacts of all relays – normally open.

Galvanic isolation outputs relay control electromagnetic relay and the input of the lock – ~ 4 kV for 1 min., 
with solid state relays – ~2.5 kV for 1 min.

Solid state relay – actual semiconductor device containing a powerful power switches on the 
transistor structures.Solid state relay successfully used to replace the traditional electromagnetic 
relay, as they provide the most reliable non-invasive method of switching power circuits of the 
actuators. Solid state relay impact on chain driven by sudden changes in electrical parameters of 
output circuits (resistance, voltage, current)
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220/380 V
57,7/100 V

1А, 5А

UнIн

Discrete teleindication inputs may be powered from internal or 
from external power supply + 24 V 
Internal power supply is reserved by an integrated battery.

IN8...IN1 CRC,UV,OT IN8...IN 1 CRC,UV,OT
Provides galvanic isolation internal nodes of the counter when 
exposed to discrete inputs AC voltage of 3 kV for 1 min.

Reading data from the chip input teleindication is performed via serial 
interface with a clock frequency of 2.5 MHz, which allows to achieve a 
precision of binding to the same time + 0.4 microseconds

Teleindication.
 Group1

Teleindication.
 Group2

Chip discrete signals input node signaling provide:
- reading of information from the 16 digital inputs of the CU and 
its transmission to the Central processor,
- formation of the cyclic code CRC to guarantee correct 
interpretation of the data, 
- the formation of flags of reducing the supply voltage below the 
minimum desired value (UV) and flag overheating of the chip 
more than the maximum allowable temperature. (OT)

Additional relay closes on time T (ms) later and opened on time T (ms) earlier than the relay ON, OFF, GROUP (value T is 
set by parameterization). 
Relay unit equipped with an input of a hardware lock relay control (=24 V)
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+ 220 V

PE TE37R2

  
Relay

  1  2        

  

+ 24 V  

GND 

GND

Remoute control 2Remoute control 1

ON OFF GROUP ON OFF GROUP

ON (OFF, GROUP)

RC s

0,1-10 s

t

Isolation of Ethernet – ~2 kV for 1 min, RS-485/
SYNC, RS-485/422, RS-232 – ~4 kV for 1min.

Input isolation measuring circuits current 
and voltage of ~ 4 kV for 1 min.

Immunity according to IEK 61000-6-5:2001 for technical 
equipment indended for use in power stations and 
substations for high voltage class Н. 

The interference immunity of signal ports depending on 
the type of connection circuits with equipment switchgear 
substations and power plants according to IEK 61000-6-
5:2001
h –  connections to high-voltage equipment 
f –  field connections
l –  local connections

The command
two-stage remote control

The instrument can be seen as a means 
for local and remote load management in 
case of disruption of consumer conditions 
and distortion of power quality, including 
automatic control of equipment based on 
previously specified algorithms.

As a bay controller, BINOM3 can be used 
as an intelligent  field device for Smart Grid 
Solutions.

DI Includes compulsory cyclic 
overwriting mode in the Data Base.

DI

Ω

RO

RO

Models of power quality analyzer and meter BINOM3 equipped with discrete inputs and relay outputs, represented as Feeder
Bay Controller that allow you to pass to the practical creation of a «smart grid and power systems». The devices can be 
considered as a means of local and remote load control in violation of modes of consumption and distortion power quality, 
including automatic control equipment according to pre-set algorithms.

The built-in WEB pages in the device saves time and provides economic benefit to commissioning. 

LIMI

PREL
NNNINNININININIINNNNNNNMINARY VE

NARY RY V
NNINNININININII

Y VY VY VY VVVVVVVVVVV
RY V
RY V
RY V
RY V
RRYYYYYYRYRYYYYYYYYYYYYYYYYYYYR

NARYY VY VY VY VY VY VY VY VYYYYYYYYY VY VY VY VY VY VY VY VY VY VYYYYYYYYYYYYYYY VY VY VY VY VY VY VY VY VY VY VY VY VY VY VY VYY VVVVVVVVVVV
NARY
NANANAARANANANNANNAARYRYRYRYRYR
NANANANANNARARARARAR
NAANAAAARYYYYYYYYYYYYYYYYYYY
NANANANANANAARY
NNNNARANAAANAAARAAANANARRRYRYRY

AAAAAAARARARARARARARARAAAAAAAAARARARARARARARARARARAA
Y VERSION

SION
ERS

VV

MMM

VVV

2. REMOTE CONTROL FUN

utputs (up to 4 channels) -uts (up 
TE37R4 modulemod

2009

YYYY

RR

Optical portOptical portIMIM

ocks relays provide 
uits BINOM3. Swi

In t
- per
- pro

REL
PRE
PRERRRRRELRELRRRELRPRPRRRRERE
PPRPPRPRRRRERPPRPPRPRRRRRPPRPPRPRRRRRPPRPPRPRRRPPPPPPPPPPP

. Type Max easur
 uni

0 10,4 В
+ 11,5 24 + 30

n posi 23 4 2
0 150

50 ∞

–

The s
(e

NARR
KeyboardKeyboardMIM NAAofof

ting modeng mod

MIN
YYY

onnector typee
FK-MC 0,5/8-STT

indicVV
ditional relaytional rela

EEEEVERSERSERS
VEERSERSERSERSERSERSEEERS
VEVEVEVEERERERERERERSERSERSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRSRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRREREREREREREREEEEEEEEVEERVERVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVVEVEVVEVEVEVVEVEEEEEEEEEEEEEEEEEEEEERRRRRRRRRRRRRRRRRRRRRRREEEEEEEEEEERRRERERERERERRRRRERERERERERERRRERERERERRRRERRRERERERERERERERERERERERERRERERERERERERERERERRERERRRRRRRRRVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEVEEEVEVEEEEEVEVEEVEVEEVEVEVEEVEVEEVEVEVEVEEVV

SS
VERVE

L

ERSIRRSRS

Lation is performed via serial 
z, which allows to achi

microseconds

N

VEVE

se

nd provides vides 


	OPERATIONAL& PRACTICAL PUBLICATION
	MEASURING TRANSDUCER
	ENERGY METER
	POWER QUALITY METER AND ANALYSER-1
	POWER QUALITY METER AND ANALYSER-2
	FEEDER BAY CONTROLLER



