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I MEASURING TRANSDUCER

O . ENERGY.METER

BINOMg3 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.

Rated current

1A,5A

0 \POWER QUALITY ANALYSER'AND:METER

Rated voltage (phase/line)

220V/380V, 57.7V/100 V

[\ FEEDER BAY.CONTROLLER

O WFAULT (EMERGENCY EVENTS) RECORDER

Accuracy class 0,2S !
L

Range of measurements with retention of claimed accuracy 2Un, 2In

Synchronized measurement of instantaneous current and voltage 31,25 ps

values with a period of

O W"BLACK BOX"OF ELECTRICAL PROCESSES

o ]

0 AUTOMATIC PROCESS CONTROL OF ELECTRICAL BAY:IN:ONE DEVICE

Positional accuracy of instantaneous measured values to UTC 1ps
(Universal Coordinated Time)
Period of measurement of RMS values (the measurement results 200 ms

can be transmitted with this period over the communication

channels to the management centres)

/10 periods of the fundamental frequency of 50 Hz

Data archiving on built-in MicroSD memory card or FTP store:

6400 instantaneous values of the parameter/
- change-based,
- timer-based,

- in case pf threshold violation, [I]

- 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

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

beyond established limits)

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

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 positiv

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
e, 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

= ¥ BIN@\A3

Time on the unit: 25082015133519

B GENERAL INFORMATION

BN 550 PARAMETERS
B ENERGY METERIWNG
= Meter readings
= Energy archive
u Energy metering: Profiz 1

= Energy metering: Profie 2

FEEDER BAY PARAMETERS Basic parameters of the grid er“I
I I 1
) _ Phate l Vector diagram of phase currents and voltages
Basic parameters of the grid e Feeder bay "
Phass cument (1), & 0.08011 1.00884 1.00417 1.00004 —
Phase-to-neutral voltage (Ud), V 58.188 57.582 58.263 58.014 330
Phase-to-phass votsgs (U) V 100.034 100.358 100.705 100.365 ;
Active power (P), W 28.108 25.455 28.811 85.532
Resctive power (@), var 408.912 50.233 50.641 150.785 39{)0‘/’
Apparent power (3, VA 57.311 57.732 58.312 173.355 f
Powerfactor (cos @) 0.481 0.483 0.408 0.483 I |
Frequency {F), Hz 50.012 | add to the graph h

= Eventlog (TSA) Sequence
Unbalance parameters - Harmonic distorfions
B POWER QUALITY Paosifive Negative Zero |
- Symmetrical voltage components. 57033 0224 0235 Voltage subgroup total harmonic distortion (KU) | 0 0 0 |
"
Voltags unbalance ratio, % 0.387 0.405 Current subgroup total hammanic distortion (K1) | o | 0 o |
= Statistics of d
Symmeatrical cument components, & 0.00882 0.00507 0.00508
* Py gusliy s siiches Cument unbalsnce ratio o o
= Random events Active power o 0
B scaDa Reactive power 0 0 a
i Eisatisg Apparent powsr 0 g ]
e ® Phase sngle between voltage and cument a i 0
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The graph legend with
the color symbols, name, current value
and time of measurement parameter
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pad data from the archive channel

i, S, BN v v
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i Phase current |
W Apparent poviel
Mean phass-n

{1.0068413:35-00)
¥ Sabc (173.355/13:35.08)
teutral voltage Ud (58.014{12:3500)

Vector diagram of apparent power
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Individual axis values for
each parameter type, a single
time axis

The scaling of the axes by

Date and time of measurement,
the value on the graph

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

using the scroll

Working with charts

Graphs of parameter changes in time,
simulraneous view of up to 8 parameters.

in on-line mode.

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

Type Approval Certificates of Measuring Instrument RU.C.34.001A Ne 57810, 18.02.2015
Type Approval Certificates of Measuring Instrument RU.C.34.001A Ne 58154, 23.03.2015

For more information For more information
please refer to integrated webserver at | please refer to our website at
www.binom3.com | www.binom3.ru
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THE MONITORING MODE SETTINGS
IN THE POWER SYSTEM WITH ACTIVE-ADAPTIVE NETWORK

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

RANGE OF LIMITS OF PERMISSIBLE SWITCHING
Ne PARAMETER MEASUREMENTS FUNDAMENTAL ERROR OF CIRCUIT
-_— FREQUENCY
1 Frequency (f), Hz 42,5-57,5 +0,01(4) 3n4
0 vouTase.
2 | Phase-to-neutral voltage (U,, U,, U. (RMS values)) and mean (upm),v 0,1-2)U,_ g +(0,2+0,04 -|U ,.../U-1]) (8) 4
3 | Phase-to-phase voltage (U,;, U, U_(RMS values)) and mean (Up,pm), Vv 0,1-2)U,_ 0y oo +(0,2+0,04-|U,, .4, /U, -11) (6) 3n4
Positive sequence voltage U1 (RMS value) , V +(0,2+0,04 -|U,.../U,-1]) (&) 3n4d
4 | Negative sequence voltage U2 (RMS value), V 01-2)U,, .4 +0,2(y) 4
Zero sequence voltage UO (RMS value), V +0,2(y) 4
5 |Zero sequence voltage unbalance ratio (K), % 0-20 +0,15 (4) 4
6 | Negative sequence voltage unbalance ratio (K, ), % 0-20 +0,15 (4) 3n4d
7 | Phase-to-neutral voltage of the 1st harmonic (RMS value) (U,,, Uy, U, (RMS values)), V 01-2)U_, 4 +(0,2+0,04-|U,,../U-1]) (6) 4
e i ) _ ot 0,0005U,,, to +0,05(y) for U, <1%U,
8 | Phase-to-neutral voltage of the n-order harmonic (RMS value) (U, , Uy, Uc,) (N =2...50), V 0,50, d £5%(5) for Um'.z) 1%Um: 4
o 0 _ +0,05(A) for Ku,, <1%
9 | n-order phase-to-neutral voltage harmonic distortion (K, Kjgy Kuce) (N = 2...50), % 0,05 to 50 +5%(5) for Ku[n:g 1% 4
L - 10 9 N +0,15(4) for Ku<3%
10 | Phase-to-neutral voltage subgroup total harmonic distortion (K, Kz, K ) '®, % 0,1 -50 +59%(5) for Kus 3% 4
N . . . _ ot 0,0005U,,,, to +0,05(y) for Uisg,, <1%U_,.,
11| Phase-to-neutral voltage of the n-order interharmonic (RMS value) (U, i Ugisg @y Ycisg ) (N=0-..49), V 0,50, d £506(8) for Ulsgm‘)Z' 1%Um;da 4
) o ~ +0,05(4) for Ku,,,,<1%
12 | n-order phase-to-neutral voltage interharmonic distortion (K, .y Kigsg oy Kucisg) (00--.49), % 0,05 to 50 +50(8) for KUisg(i()z) 1% 4
13 | Phase-to-phase voltage of the 1st harmonic (RMS value) (UABm, Uscuy U(A“)), \% 01-2)U,_, oo £(0,2+0,04-|U,, 4,7V, -11) (8) 3na
D A _ 0T 0,0005Urtea to +0,05(y) for U <1%U_ ..
14 | Phase-to-phase voltage of the n-order harmonic (RMS value) Wasey Yecey Yeam), (N = 2..50),V 05Ut £5%(8) for Um:z)1%urat::: 3
ic distorti = +0,05(A) for Ku,,<1%
15 | n-order phase-to-phase voltage harmonic distortion (KuAB(m, Kumm, KUCA(H)), (n=2...50), % 0,05 to 50 +50(5) for KUWEZ) 19 3
- . + 0,15(4) for Ku<3%
16 | Phase-to-phase voltage subgroup total harmonic distortion (Kiper Kuger Kuca)r % 0,1 -50 +506(5) for Ku> 3% 3
) ) _ 0T 0,0005 U,,,t0 0,5 | +0,05%(y)forU_, <1%U,__,
17 | Phase-to-phase voltage of the n-order interharmonic (RMS value) (U,g, (. Uscisg oy Ycaisg ) (N=0-..49), V » d £59%(6) for U_ (n]gtz)1%ural:dd§: 3
) T _ +0,05(4) for Ky, ,<1%
18 | n-order phase-to-phase voltage interharmonic distortion (K,g.; . Kuscisg oy Kucaisg ) (1=0...49), % 0,05 to 50 £59%(5) for Ky, (izb 1% 3
19 | Steady-state voltage deviation (8U y), % - 20-+20 +0,2 (8) 3un4
CURRENT
20 Phase current (RMS value) (=) and mean () A (0,01 -2) [ +(0,2+0,025- | | ated/ 11 1) (&) 3n4a
Positive sequence current (RMS value) I1, A +(0,2+0,025:|1..,/I,-1]) (8) 3un4d
21 Negative sequence current (RMS value) 12, A (0,01 =2) | ,.oq +0,2(y) 4
Zero sequence current (RMS value) 10, A +0,2(y) 4
) ) ) +0,3(8)
22 | Zero sequence current unbalance ratio (K,), % 0-50 for0,051,. <1<l 3un4d
23 | Negative sequence current unbalance ratio (K, ), % 0-50 203 (8) 3un4d
2 for0,051,.,<1<2l .,
24 | Phase current of the 1st harmonic (RMS value) (lay [ A (0,01 -2) 1. +(0,2+0,025- |1, .,/1-11) (8) 3un4
) ) B o7 0,0005I,,, to +0,05% (y) for I, <1% 1.,
25 | Phase current of the n-order interharmonic (RMS value) (I, Iy I (N=2...50), A 0,5 d 5% (5) for I(m( 1% (i d 3n4a
. . _ +0,05(8)for K, <1%
26 | n-order phase current harmonic distortion (K, Kg., K¢,), (n = 2...50), % 0,05 to 50 £5% (8) for K\m“) - 106 3n4
" . +0,15(A) for K, < 3%
27 | Phase current subgroup total harmonic distortion (K, K, K ),% 0,1 -60 5% (5) for K: > 3% 3n4a
i ) ) B 0T 0,0005, ..y +0,05%(y) for |, <1%l,,..,
28 | Phase current of the n-order interharmonic (RMS value) (L, . lgisg oy leisg ) (N = 0-..49), A 00,5 |y 5% (©)or |y 21% 00 3un4
: T _ +005(8) forK,_, <1%
29 |n-order phase current interharmonic distortion (K\Alsg(n)’ K‘B‘ng) 0 Klmgm‘), (n=0...49), % 0,05 to 50 £5% (8) for K\s:n; > 1% 3n4
PHASE ANGLES
30 | Phase angle between voltages of the 1st harmonic (g Puscay Pucany)’ OT-180°to +180° +0,2(4) "
) . ° o +0,5(8) 0,11, <12l .
31 |Phase angle between voltage and current of the 1st harmonic (@, Puisay Puicay OT1-180 to +180 £5() 0,0“,3(9; ds < 0’“;; 4
+3(8) 051, <1<2l_ .
Kumz 5%, Ku(n)2 5%
32 |Phase angle between voltage and current of the n-order harmonic ( ), (n =2..50),° OT-180°to +180° E5() 05l =122l 4
g g Puiany Puiemy Puice) S 1%sK,,<5%, 1%=K,,<5%
+5(8) 0,11, <1<05l__,
K= 5%, K= 5%
33 | Phase angle between the positive-sequence voltage and current (¢,,,,,), zero-sequence voltage and current (¢,,,,), negative- O7-180° to +180° +0,5(8) 4
sequence voltage and current (¢, ,) +5(4)
Power-factor (cosg,, cos¢,, cos 4
34 (cosg,, oSy °J #(0,25,,4-1-0,25,,) +0,01(8)
Power-factor mean value (cose, ) 3na
35 | Phase angle between currents of the 1st harmonic (@, @acay Prean)” OT-180° to +180° +0,5(8) 3n4a
POWER
Active power (P,, Py, P), W 1(0,4+M.\ "““\.1 | 4
36 (0,008 - 4)P,,, [cose |
3-phase active power (P), W +0,04- \%-1\) © 3n4
(0442025 (leated 4|
37 | Positive sequence active power (P1), negative sequence active power (P2), zero sequence active power (P0), W (0,008 -4) P 4 |C<LSLP |1 4
+0,04. | =r2ted 1)) (8)
’ U
. . 0,025  lrated
Active power of the Tst harmonic (P, Py, Pei) W 204+ e | 4
38 (0,008 - 4P Icosep |
3-phase active power of the 1st harmonic (P,)), W +0,04. | J’“‘-d B 3n4a
39 | Phase & 3-phase active power of the n-order harmonic (P oy Paiey Py (P) (M= 2...50), W (0,001 -0,15) P .4 5%(86)0,5<| cos | <1 4
Reactive power (Q,, Q. Q). var +(05 +% ha-La1| 4
40 (0,008-4)Q., Ising | 11
3-phase reactive power (Q), var +0’04,| quaited-1|) ©) 3na
+0 5+0,025 | Frated _1|
41 Positive sequence reactive power (Q1), negative sequence reactive power (Q2), zero sequence reactive power (QO0), var (0,008 -4)Q,, .y Ising | 11 4
+o,04,| Yraes -1) @)
Reactive power of the 1st harmonic (QA(”, QBm, Qcm) ,var 1(015*.0{025 . Iraﬂ_1| 4
42 (0,008-4)Q,,.., Ising | 11
3-phase reactive power of the 1st harmonic (Q), var +0,04. U%md -1 &) 3un4
43 | Phase & 3 -phase reactive power of the n-order harmonic (Q, ., Q. Q) (n =2...50), var (0,001 -0,15) Q,,...q 5%(8) 0,5<|sin @|<1 4
Apparent power (S,, S, S.), VA +(0,5+0,04- |m .1| 4
44 (0,008 -4)S,,.., Up
3-phase apparent power (S), VA +0,04 . |7L'Ja‘e“‘—1|) 3n4a
y ‘ £(0,5+0,04- [ lrated 1|
45 | Positive sequence apparent power (S1), negative sequence apparent power (S2), zero sequence apparent power (S0), VA (0,008-4)S,_ . - | U t|d 4
v008. | Yo,
U
. Irated _.
46 Apparent power of the 1st harmonic (SA“), Ssm, Scm), VA (0,008-4)5,,., 1(0,5+O,Ozt.J |% 1| 4
! ratec
3-phase apparent power of the 1st harmonic (S,), VA +0,04- |%ed'1|) 3n4
47 | Phase & 3 -phase apparent power of the n-order harmonic S (S, .. Sg. Sc) (S) (0 = 2...50), VA (0,001 -0,15) S .4 5%(8) 4

[ ] Basic parameters of the grid
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0 | MEASURING TRANSDUCER BINOM3 - is a multi-tariff, multi-channel, dual profile meter for providing reliable commercial

. . . For more information For more information
and technical meterlng of electrical energy. please refer to integrated webserver at | please refer to our website at
I ENERGY METER www.binom3.com | www.binom3.ru

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

Reactive power metering in accuracy class: 0,5  according to methods of IEC 62053-23:2003 | TE C H N O LO GY O F S MART M ETE Rl N G
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0 POWER QUALITY ANALYSER AND METER

O FEEDER BAY.CONTROLLER

=

Power metering in 4 quadrants, in 16 power metering channels. E] The limits of allowing fundamental energy measurement inaccuracy
O FAULT (EMERGENCY EVENTS) RECORDER In each of the 16 power metering channels there are 2 metering profiles: Current value Coefficient value cosg/sing \ %' The meter is designed for large-scale installation in power networks, at
to measure active energy by GOST 31819.22-2012 (cos ) generating plants with any installed power level, in power facilities of
A Multi-tariff metering : in 4 tariff rates (in summary form and also outside tariff rates) 0,01 Inom< 1 < 0,05 Ihom 100 +04 | industrial enterprises, in power supply systems for enterprises in the
— —— | 0,05 Inom < | < Imax ' +0,2 | petroleum industry, and in communal and residential property.
' ime: ' 0,02 lnom<1<0,101 ith i i +0,5 . .
11 AUTOMATIC PROCESS CONTROL OF ELECTRICAL BAY IN ONE DEVICE | T OWeT metering storage time: 10 years with power off 2l <<| 10k o,ossg(gvzlég:)gwc%?vcgrgagad) ~ 05| BINOMg establishes a new standard of smart meters. The counter is
e — ‘ L nem s L e 025 (with induciive load —= 1 created for mass implementation in electrical networks, the generation
Event logging as required by “Market Council” Non-Profit Partnership 0,10 nom < 1 < e 'o5c()WI '”_:c '\l’e ;’a ) +05 | of any of the installed capacity, energy and industrial businesses,
e — , 150 (capacitive oad) residential consumers in the electricity supply systems of oil and gas
) ) ) to measure reactive energy according to the specifications 4228-004-80508103-2011 (sin ¢) indu Stl’y
@ e For use in three-phase three- and four-conductor a.c. power supply circuits and systems. 0,02 lnom= 1 < 0,05 lnom oo 10,8 '
— = — | M ! + . . . X . . .
o . 006(5)5| '”‘””fl ' SolTal oo :8'2 BINOM3 is the ideal choice for highly accurate, reliable, objective
Recalibration period: 12 years =0 Tnom = L= 2 L Tnem : = commercial (revenue) and technical accounting of electricity.
e , 0,10 Inom < | < Imax 0,50 +05
L 0,10 lhom< I <1 0,25 +0,8
| Local and remote access to the built-in WEB-server [D : S
1 The limits of allowing fundamental inaccuracy
1. MULTI-TARIFF (OUT OF TIME) METERING 2. ARCHIVE:OF AMOUNT OF ENERGY MEASURED PER DAY/PER MONTH

Active power import (received) Metering data by accrued total in 4 tariff rates,
Active power export (supplied) in summary form and also outside tariff rates Disblay tvpe selection:
_ i ils® Selection of several metering channels play typ : The values of selected tariff are applied Metering period and electric power
Reactive power import (received) Tariff rate schedule details: _-,“" ¥ ~table o e e o e Lo o
} tariff rate switching at the border of half-hour intervals using or eys ~graph o the cumulative value over the metering perio amount value over the metering perio
Reactive power export (supplied) !
- 8 day types (7 days of the week + a holiday)
/ - list of observed holidays moved to other calendar days
- - any number of tariff seasons L) '
= ulf BI&3 : FEEDER BAY PARAMETERS | | eter readings c?.E.. l:: &'B|m3 FEEDER BAY PARAMETERS | Enatgy profila archiva :ﬁw
T cnthe i 2218313 10421 Sove o x| Pin/ Save 1o 07 | Archive of energy measurements for 16 channels: T st unt: v s [ Geaph | 7ot |
R — Tt s | AmoUNt of electric power measured by the meter -quthly energy consumption (gengration) profile R —— Evony macmmsemnt chamel__ v W L
P TET—— A EYPPT—— ST T BREIRIERN 217 025 k-1 from the manufac.turmg date or from reset (zeroing) . Da\|y energy consumption (generation) profile B MASC R TERS s :‘I":mﬁ“‘"‘:-‘ - ) )
» BEnoyMETERNG | | 1 — - | 16 energy metering channels: R +Wr reactive energy (received) Daily apparent power consumption
W, (10404kWh  (0158KWhH | 0000KWhH  DDOOKWhR  DDOOKWH | 10246 KWh AW macies snargy (uppies) ) R -
—Mietar readings e I - - - Ppe Apparent energy = Mt suangs o‘:‘\'mx‘lluw:‘n‘lm.oﬂ; & &
= Ervergy archive [ 20 arh SRR 4070 kinca 1&356“11 R 304300 fvarh (allowing for non-sinusoidality and unbalance of current and voltage) = Energy mchive Rttty iy il syl . .
» Enwgy matsring: Profile 1 W | 21402 kvar h !Imw-h D000kvarh  17i1kvach  |0.000kvarn | 18203 kvar b « Eragy miotadng: Pyolla | Wm mactive energy (supped) loss Daily power consumption at fundamental frequency i
= ! : el Tariff rate (without regard to harmonics and non-sinusoidality) |- =
= Py ety Profle2 Mo | 0.507 KV |O4B4kwh  l0.000KWhH  |0023KWhH  0000KWR  000DWh = Ervmyy motenrg. Profit 2 e — - I 021 A 15
- -:::I::;:' W |00526Wh  |00S2KMH  |0000KWhH  (0DOOKWH  |0000KWH |0000kWh ey lesses N N £ i 154 T e 1 - 0 = ol i s
) ) W |0507kvarh  |D4Bdkvarh | 0000kvarh  (O023kvarh  |0000varh | 0000 kvarh in lines and transformers o ) - Il 3 Ml i
» Nonsieuscidaity paramotees | | [cnianeeifh vl X ' ; « Non-sinuncidslity paramoters
o Staistics of hamsic dibrtion | W | 0.052 kvar-h |0052kvarh 0000 Kvarh | D000kvarh 0000 kvarh | 0000 kvar b | The provision of data on the amount  of dappa rent powe r’ » Biatisiicy of hamonic (skortions Manth -y
— W 240530k SOMTAWR |8457kWh  78SSKWH |S68KWR 210505k fundamental frequency and direct sequence power makes it P —— o Yowl . M-
e [ War| 104a0kwh  O158KNA  [0000KWH  DOGOKWN |0000KWR | 1262kwn Fundamental frequency energy i E] possible to determine. the energy distortion (energy losses) at e e : _—
4 I I il (T | without regard for harmonics of current and voltage, ’ " . . . o
+ vt og Staa 420 acoivarh  (IREUSRSRIRN 14.672 karh (U SRR O RREHVSEI) 3¢4.577 fovar n b . Balance Sheet Attribution. Demarcation points in the case of —
sherire e e et 2 unbalance or non-linearity in the power supplier's or consumer’s - At Display mode v
© il [ W |s2ss0kwn  [2605KAH |2820kWh  (2306KAh  |1880KWH | 7zE7T1Kwh network © * Wrslom: ecordas selection:
e Wy | 3478 kWD |0044kWn  |o0o0KWh  [OO0OKWH  DO0OKWR (343KWh Positive sequence energy : e ] Daily
ApEL | | | eriem | T | e | (without regard for inverse and zero sequence current _ L S Monthly ;
EATE . W | 143060 kvarh  (@804kvath 4856 kvarh  (9994kverh  |3320kvach | 126034 kvarh arvalEEs, during the year | 4uring s
Mo |6008karh  |[0045kvarh |0000kvarh  [000fkvarh  |0000kuEeh 5052 kvar 2 e
! T s 1
0 10|
Outside tariff rates Peir e In absence of tariff rate schedule B i =
and also in summary form tariff rate 00082015 [ 5 09.08. 2015 i 1 08 2015 21082015 2408 2015 3
AHIH‘E" Rt N VIS y— [ yo— T—
| —— |
J Event logging as required by “Market Council”
K . B / Non-Profit Partnership:

\ 1 month/year back 1 day/month back 1 day/month forward 1 month/year forward J

- power sub system events:
- meter restart

3. ELECTRIC POWER METERING PROFILES * power off/on;
- real-time subsystem events:
Load profile: the energy increment during Profile 1 (revenue): « Profile 2 (technical): + time adjustments,
the averaging interval - standard metering interval - 30 min [I] - standard metering interval - 3 min @ * clock problem;

The duration of the averaging interval from a number l§ - storage for 49 months (30 min) - storage for 99 days (3 min) - data security subsystem events:

sequence: 1,2,3,4,5,6,10,12, 15, 20, 30, 60 min. - authorized web-server login, 4. EVENT LOGGING AS REQUIRED BY “MARKET COUNCIL” NON-PROFIT PARTNERSHIP

* unauthorized access attempt event (wrong password, cover tampering), Scroll bar ||
/ + setting data modification;
@ A : - metering circuit events: o
= v FEEDER BAY PARAMETERS ‘ Doty prophles 1 ‘—w ‘ ps . = ‘~M FEENER BAY. PARAMETERS | Event log (TSA] b
M | Conto - current/voltage drift W BIN=AVY3 o ’D‘ R — S
. . . isplay mode selection:
Toeonmeme amasuss || Tatile absence of voltagg while the current is present. L e e svar s ) | by query retrospective (number of records from the most recent one) T [ T
- i Event (TSA) log capacity - 16 384 records. s R - by date/time of sampling start and end. !
A arReR A RCTORIES S Tl a1 M| Date | Time |cCode Evnt Parartoters
B DASCEARAMETERS Tl s 7 |27 [0306 15| 024835 | 0011 | remote access | 1P e = 243 170 74,187, g = agetm
W ENERGY UETERING HWr reactive snaigy (rceved) B Yo rade 3 . . % | 030615 | 093 o =
AW oastive ener (supgied) W Taolf e 4 Metering data transfer according to protocols: * Mota reagngs e
= Miler readmgs #Wan active endrgy ioss (mesived) 1.4 4 « Enargy arcane 15 053438
I Wam i ey oo g = - IEC 60870-5-101:2003 -
w +Wim rmactive snergy (recerved) loss 1 1 i;a;g " — ® Enongy massang: Profie 1

s Envrgy nateciong: Profe § 4Wm reactive snergy (suppled) L Color coding rate zones | | | lamwn ] | IEC 60870-5-104:2000 = Eneigy melaring Protle 2

* Envey et Profe 2 >—‘ etn | 12 | | Il ; [ Frames with identifier type 140, 141 ~

 Event log (TSA) s = -
——— ) ) ) .o P

i Mitacvals 30 i Documents transferred as XML files according to command from higher level hardware: [D . —

+ Stateie s b o 10 7 e [ | | + Profile 1 (revenue) data: 80020 format, T

« Powir quslty staiatis - Data on status of measuring tool (ATC log): 80030 format (according to the requierements of s

o o'y ! Non-Commercial Partnership Administrator of the trade System of the Wholesale Power - Evsatiey
i Wisitsring @iemins] Seliifen il =Tt [ =1 Market of the Unified Energy System (TSA) Russia), - wwm

from 16 available channels + Profile 2 (technical), daily/monthly consumption profile, power by accrued total: format similar T
» Aschive

= Diagram
» Wavetom resorder to 80020. » Aaa
© . \I:ms:l'n s 1T 11 | 111 @ © » Deuniomad 2

Security from unauthorized access:
- software-implemented:
* numeric password assignment according to several privileged access levels,
- hardware-implemented:
+ manufacturing facility verification officer’s seal application,

o0 s L - seal application to the terminal panel cover, SR AT o
0000 o200 04.00 06.00 06,00 1000 12.00 14.00 16.00 18.00 2000 200 . . . .
280615 200815 -1 15 B08.15 2B.08.15 0815 260815 2808.15 H015 808.15 20815 P T T + cover tampering sensor alarm (while meter is ON). Event date and time
—— i 2 L 1
a i
Event code as per procedural rules i
1 N approved b?thsMarket Council Event description Fventdetalls
48 intervals back 1 interval back 1 interval forward 48 intervals forward

Non-Profit Partnership

& / Type Approval Certificates of Measuring Instrument, RU.C.34.001A Ne 57810, 18.02.2015 K /
Type Approval Certificates of Measuring Instrument, RU.C.34.001A Ne 58154, 23.03.2015
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[ MEASURING TRANSDUSER BINOMS3 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 qualit B o omaton 4
Y p p g \% please refer to integrated webserver at | please refer to our website at o
0 ENERGY METER of the measured amount of power at the commercial power metering point. www.binom3.com | www.binom3.ru g =
oV
. =2
I POWER QUALITY METER AND ANALYSER Methods of power quality measurement IEC 61000-4-30:2008 (class A) g E
Methods of measuring harmonics (to the 50th order) and A
interharmonics (to the 49th order) EC 61000-4-7:2009 (Class 1) E\/E RYTH | NG ABO UT ELECTR'C EN ERGY
O FEEDER BAY. CONTROLLER
Methods of measuring the flicker IEC 61000-4-15:2010
|
[} FAULT (EMERGENCY EVENTS) RECORDER Adjustable metering intervals and evaluation of conformity of power quality EN 50160:2010% * Voltage characterisics of electriciy 1.2. MEASUREMENT OF ADDITIONAL CHARACTERISTICS ELECTRICAL ENERGY

parameters to Standards supplied by public distribution networks

Power test report GOST 33 073-2014

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.

O WU'BLACK BOX!.OF ELECTRICAL PROCESSES

0 AUTOMATIC RROCESS CONTROL OF ELECTRICAL BAYINONE DEVICE)|  Extended range of three-phase feeder-bay parameters GOST R 8.655-2009 _ , ‘ , _ _ _ _
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.)

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

e

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

S (2] Modern power systems are distinctive in their use of the power electronics components and equipment with a nonlinear current-voltage characteristics of the input  require increasing the power consumed from the electricity source by the amount of power attributed to these fluctuations.
- = 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; For complete list of additional power characteristics measured by BINOM3, see section «<MEASURING TRANSDUCER».
- Itincreases the voltage/power losses and reduces transmission line capacity;
1 - It causes accidents due to rapid deterioration of insulation and false alarms of the automatic equipment. incomplete energy metering, ~ energy losses ~ energy distortion

W,

‘Power quality’ shall mean the extent of conformance of the electric power characteristics at certain point of 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 Only the smart meter featuring separate measurement of apparent energy and E] Active fundamental frequency energy loss= Wacn = Wae

the power system with the unified power quality parameter. inpu_t 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 fundamental frequency energy makes it possible to determine energy distortion consumed per day W, (1°é;)6gfkt‘::’:ﬂ’:§é:;3;ntal frequency energy)
. equipment. :
BINOM3 can be used for the following tasks: quip 55, 665 kWh )
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) — 1 | Eﬁﬁf;frz}mii!%ive
- Power quality monitoring for diagnostic and research operations, calculation of power network  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 Active apparent energy (accounted for harmonics ) |
conditions, development of actions to be taken for power quality management, tracing the cause of  economic damages. . - : : : ) consumed W, , il
distortions, development of commercial sanctions, discounts and supplements for power tariffs. ' On the page «Non-sinusoidality parameters» displays the RMS value of the harmonic and interharmonics components of ool 54, 988 kWh
- Power quality control for determining the conformity of power quality to established standards, to Display mode: graph currents, voltages, angles of phase shifts between the harmonic components of voltage and current, power harmonics. play - grap
conditions of power supply contracts for the examination of power quality claims, and the performance of
perIOdIC and certification tests; / Tima o0 the usts 315828 B i . Display mode selection: \ > Pty = | e
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BINOMs, is a bay controller provided with:

0 MEASURING TRANSDUSER - 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; _ Formore on For more information =
- external two-, three- and four-channel relay unit for local and remote control of equipment. please refer fo Integrated webserver al | please refer (o our website at w O
www.binom3.com | www.binom3.ru SE
O ENERGY METER ouv
DI sampling rate cycle: 100 ps @ > :Z>
= T
D ARRHER AT AMRRERITRIMERR Discreteness of adjustment of debounce filter: 100 ps [I]
I FEEDER BAY CONTROLLER Positional accuracy of teleindication readouts to single time: not more than 1 ps [D FEEDER BAY CONTROLLER OF TH E N EW GEN ERA—HON @
2 Adjustable filter for number of switches of teleindication source per second Models of power quality analyzer and meter BINOMg equipped with discrete inputs and relay outputs, represented as Feeder
‘ o Bay Controller that allow you to pass to the practical creation of a «smart grid and power systems». The devices can be
Support for single-element and two-element” teleindication considered as a means of local and remote load control in violation of modes of consumption and distortion power quality,
0\ "BLACK BOX" OF ELECTRICAL PROCESSES including automatic control equipment according to pre-set algorithms.
Storage of 16,000,000 events in a 1 GB memory (built-in MicroSD memory card or FTP drive). @
-, AUTOMATIC PROCESS CONTROL OF ELECTRICAL The built-in WEB pages in the device saves time and provides economic benefit to commissioning.
BAY:IN ONE DEVICE Single-stage and two-stage telecommand conditions, teleswitching
Remote control (teleswitching) hardware blocking
@) 2} Local and remote access to the built-in WEB-server !

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

2. REMOTE CONTROL FUNCTIONS

Values of A .
BuT 1 BuT 2 e Teleindiation of d t I . . : : — . : ,
" T< | teleindication SLEMEIEMEIn Cl ST Tl e Blocks relays provide high voltage isolation and coordination of load controlled equipment with electronic counter
0 0 <0> indeterminate or intermediate state circuits BINOM. Switching capacity up to 5A in AC circuits ~ 220 V and DC =220 V with inductive load.
Cable length not less than Tm Remote control outputs (up to 4 channels) -
0 1 <1> definition state ON Discrete teleindication inputs may be powered from internal or TE37R4 module
G ! ! ) . 1 0 <> definition state OFF from external power supply + 24 V ‘ In the node remoute control counter is implemented:
On the built-in Webfserve.r oftvhe device implements the diagram page ofaccesswln, reflecting the actual status of switching : : . e et e e Internal power supply is reserved by an mteg:ilteerdsfailtew CD””EETEQ?J??&? Connector additional-relay - periodic self-test of the remoute control circuits for the early detection of abnormal situations,
devices, emergency warning signals, measured values of parameters of the electric network. . _ower supply remote control 424 [ I - protection against failures of the software
c EEE ﬁ;;;;; ‘ ‘;“33;;‘ - protection from accidents power sources.
APPEARANCE OF THE DEVICE = €’} m =1 2
> . . p
/ < T (e a \ ) < 4 ? 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
W BINGEM I S L R | S el Digital inputs (16 inputs) N - ) . -
s Internal el control can be located in the active state. Each channel of the remoute control contains three relays:
Distribution board 24V o - on command ON (the wiring to the inclusion of actuators, switching devices),
A H z - commands disable OFF (wiring disconnect the drives for this purpose the apparatus and lock automatic reclosing AR),
Input 1: 380 V. 50 e = - -
— R s T Connector type s select the channel - GROUP.
_ Uy  eommm Discrete inputs for connection contact and non- g & FK-MCO5/8-5T 2
I T contact position sensors of the type “dry contact’, > > £ L L o : . : . :
2 e\ectron?c key, Hall sensor e\ectryopmc re%ays otc S % “  The unit includes an additional relay to control switching devices with large inductive loads. It can be electromagnetic
- W — ' ' e R (in block TE38Rx) or solid (in block TE37Rx).
van (NN
= 1/2(3/4/5]6/7]8]9/10/11]i2 #15/16/17(18/19]20 ‘gg.gg Contacts of all relays - normally open. +220V
indicator q|I . =
DYDVVDDDDDYDDDD% % DOV relay positves
O i Wiring teleindication & remote control is solid < M 2
© @ O and stranded wires with a total cross-sections 3 3 oz
of 0.2 mm* to 2.5 mm®. Circuit protective earth 5 § £ 2 EN
o is connected to the individual contact of relay z £ 8 g EE
. unit (on the rear side of the unit). 2 V’C p o 0,1-10s
* Remate Remote : Wiring diagrams circuits teleindication &
. | ntrol . g
ol comeet gaiichau Accounting remote control are given in the document: el I CRR—— (5, )
- R — Pl | Proparation ' Indicators MULTIFUNCTIONAL ~ REVENUE ~ ENERGY i e s H M Bt Rl B By ‘ ‘
Office space switch off OLED-Indicator QD METERS AND POWER QUALITY ANALYZERS ; i ; : :
_—— —— ! m (] ] BINOM,,. Operation Manual. : L ile248 GND! ! L 0
= UG N i i Additional relay : Tocs
The command o Bl (s | m T —
two—stage remote control kU . Remoute control 1 Remoute control 2

Immunity according to IEK 61000-6-5:2001 for technical O S S S S s Wi SN 5E

equipment indended for use in power stations and y TE37R2

substations for high voltage class H. e e L TR
CWiring diagram of the circuits of remoute control for switching the direct current circuit block TE37R2

The timing diagram of the relay

\ /

1. ®YHKUNA TENECUTHANTNSALINIA

Control keys

The interference immunity of signal ports depending on
the type of connection circuits with equipment switchgear

Actual element base, built into the architecture of the device, allowed us to obtain outstanding temporal characteristics in _ substations and power plants according to |EK 61000-6- Additional relay closes on time T (ms) later and opened on time T (ms) earlier than the relay ON, OFF, GROUP (value T is
the processing of signals at the discrete inputs and accurate interpretation of their values. Indicators of 5:2001 . set by parameterization)
operatmg mode h - connections to high-voltage equipment y o
. . . . . . . f - field connections i i i i -
Chip discrete signals input node signaling provide: o - = - |~ local connections Relay unit equipped with an input of a hardware lock relay control (=24 V)
B gl Fintermeitien Frem ihe 16 cisial inaus afihe €U and Chip input teleindication are sampled with a period of 100 ps 6 o : ; ) .
- (reeleling @r i 8 P < > Galvanic isolation outputs relay control electromagnetic relay and the input of the lock - ~ 4 kV for 1 min.,
its transmission to the Central processor, with solid state relavs - ~2.5 kV for 1 min
- formation of the cyclic code CRC to guarantee correct Keyboard 4 —l Y ’ ’
\'nterpretation of the data, -| — I 7 8 9 Electromagnetic relay_—an E\ect_romechamca\_de\/\ce, which Solid_ state relay - actual semiconductor device containing a powerful power switches on the
- the formation of flags of reducing the supply voltage below the ; coses o ope mechunica sl cortct n the fee L ranisor sucturesseldsiterelay succesuly o o fepsce he racliona et omagnet
minimum desired value (UV) and flag overheating of the chip / 3 Optical port F A « 0 P to the condition of the relay. actuators. Solid state relay impact on chain driven by sudden changes in electrical parameters of
more than the maximum allowable temperature. (OT) ,m m‘ W _p p on A ~ = output circuits (resistance, voltage, current)
Provides galvanic isolation internal nodes of the counter when  JEHIGUETILTUECATCHULR LCRC i ! g (@)  reocnasm o o e
exposed to discrete inputs AC voltage of 3 kV for 1 min. : - S — PR : . L .
Telendication. Telendeation. The sensors of opening e h Y Yoy 8 =] Electrical and timing specifications digital outputs
Reading dgggl;rzln the chip mpirr?g\ilzndication is performed via serial (electronic seal) i MicroSD connector Description Min. Type Max. Measu"?ment
interface with a clock frequency of 2.5 MHz. which allows to achieve a e S0Hz  3x1A R Az unit
precision of binding to the same time + 0.4 microseconds Switching voltage AC 05 B 250 v
Digital inputs characteristics _ _ ] A place for the application of protective Switched AC 005 B 5 A
\ Measurement RS-232 interface, IEC 101 460.8 kbit/s T e holograms of the manufacturer il )
Parameter Min. Type | Max - Switching voltage DC 0,5 - 250 V
) interf Switched constant current: - if the voltage is 24 V 0,05 8 A
The low-level signal V) -12 0 |+104 B E?\féi%izsﬂgéeé EE%‘EC 101 220V connector: main and reserve - if the voltage is 220 V 005] - [01/5" A
The high signal +115 24 | +30 B © KOs @) J/O supply, earthing contact (PE) - if the voltage is 250 V 0,025 3" A
. H . )
The voltage between the outputs on the transducer in the open position 23 24 | 25 B RS-485/SYNC interface, pulsed output, O O Main supply: Time relay circuit 01 1 10 s
; pulsed input, IEC 101, NMEA/PPS, ~090-265V i — i 0,5
The resistance of a closed transducer 0 = 150 Q 460.8 Kbit/s ~ 125-350 V Class of protection against interference and overload protection B 2 B
The resistance of a disconnected transducer 50 - o0 kQ e @ according to IEC 870-3-89
The current through closed transducer ] 5 c A Ethernet interface, IEC 104, Standby supply: 1,? - when using solid state relays in the relay box (TE37Rx),
(current class 1 according to IEC 870-3-89) m IEC 61850, 100 Mbit/s B — = =125-350V 5 ;or s?lid state relays, |
Class of protection against disturbances and overstrains protection \ ) B 6\ 1 1 O Built-in autonomous power source - for electromagnetic relays.
according to IEC 870-3-89 Isolation of Ethernet - ~2 kV for 1 min, RS-485/ \H/ 1 J 9 3 (30 mins.)
' SYNC, RS-485/422, RS-232 - ~4 kV for 1min. 4 5 6 7 8 9 10 |11 N . .
1) -the values of input levels set at the factory. ortmin TeIeSW|tch|ng settings function
Function settings DI registration that is applicable for all digital inputs except sets with individual settings. i |_ . ‘ |
The time constant debouncing filter - the time BINOM3 meets the requirements of standards for Terminals for current and voltage Teleswitching (RO) |
dum‘ng wgich the mpgt signs\ rrfwuséhTa%/e an‘ | telecontrol equipment: measurement circuits |
unaltered state in order to be fixed. e value wi
‘ Major |l parameters ‘ apply to all DI inputs, (except those produced by GOST 26.205-88, Input \Sg\at\om measuring circuits current Address of the first RO 4500 r' RO address of the first channel
DI Includes compulsory cyclic individual setting of this parameter). |IEC 870-3-89 and voltage of ~4 kV for 1 min. The number of RO channels, depending on the performance
Enable RS update cyce »— = overwriting mode in the Data Base Valid range 200...100 000 ps IEC 60870-4:1990 of relay TE37R2 (3,4)
update cycle n the database, ms DI update period ’ |
P e e b e 200+ 1 i alue is 2000 s IEC 60870-5-104:2000 . I Murler.l ROShmmncts: | 4 Teiecle ey s crE e A
houmang Rier supporied value of L 1= | 5000 IEC 60870-5-101:2003 : : or a specified period of time is not received, the comman:
Default value | 0 Dl value when the contact is open for all inputs (except those for o [} \!/\.A/ — Permitted fime between PREP‘G'R"&'TIDN &0000 Execution will reset the status «Preparation», the command
which this parameter is determined individually). and EXECUTION instructions, ms Execution will fail
[ "On/Off” and "Group” relays The duration of the relay ON/OFF and relay GROUP.
Discrete inputs Individual settings T The instrument can be seen as a means = ° (@Y Y (e V) reaction time, ms 2000 - ® Valid values are from 100 to 10,000 milliseconds.
Input number for local and remote load management in A Specifies the delay T of relay EXECUTION regarding the
= : ; case of disruption of consumer conditions 0 ¢ "Execute” relay on delay, ms — - Flsnchrely ONOE: e asy RO necessn
: : 3 . i . : : J . 3 - : : L = and distortion of power quality, including B W ON/OFF and relay GROUP. The minimum value is 30 ms
Debounceg Mer wpporiesvaue oLyt 00 WED 00 W00 5000 000 W Wm0 Debouncng her pporied e ol s 000 000 W99 00 00 000 00 5009 automatic control of equipment based on | U Type of "Execute” relay = SOLID T = Selection of electromagnetic (INDUCTIVE type) or solid (type
i IR ] S i ) ) ] S e I ) ] P il I S previously specified algorithms ’ W ) SOLID) relay.
Fist RS group Second RS group 1A, 5A C 220/380V Relay coi resistance, Q 380 gggweigsi\nrgi;tigéiéTeETgéi;ag/ecSé}.a\yss.sgto‘?(;Jto;%aoﬁéa\\y
1 F 3 4 1 2 3 ] Asa bay controller B|N0M3 can be used w 57,7/1 oov | inductive - 170 Q. : 2
[iebouncing fier suppored e of £ jn 5000 <000 5000 5000 Dieteuncing fiter suppories wain of f, ji | 5000 S000 000 5000 X 8 o X ) o
Detua endeston o ol =l =l e . T v|Toe viloo wiles . as an intelligent field device for Smart Grid N
e vale

Solutions.
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