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1 APPLICATION

NR30loT meter is a digital programmable instrument designed to measure network parameters

of single-phase 2-wire and three-phase 3 and 4-wire balanced and unbalanced systems.
The measured values are displayed on a 20 x 4 LCD character display. The meter enables controlling
and optimizing the operation of power electronics devices, systems and industrial installations.
It provides measurement of: RMS voltage and current, active, reactive and apparent power, active,
reactive and apparent energy, power factors, frequency, harmonic currents and voltages / up to 51st /,
THD of current and voltage, average active and apparent power, P Demand, S Demand, averaged
current | Demand /15, 30 or 60 minutes/. Voltages and currents are multiplied by given voltage and
current ratios of measuring transformers / for indirect connections /. Indications of power and energy
take into consideration values of programmed ratios. The values of the measured quantities can be
transmitted to the host system through RS485 interface or Ethernet interface, relay outputs signal
overruns of the selected parameters.

The meter has a galvanic separation between the individual blocks of:
- power supply,
- voltage inputs,
- current inputs (for versions In 1 A/ 5 A),
- RS485 Interface,
- Ethernet Interface:
- alarm outputs,

2 METER SET

Complete set of the Analyzer includes:
1. NR30loT meter 1 pc.
2. User’s manual — Quick Start 1 pc.

3 BASIC REQUIREMENTS, OPERATIONAL SAFETY

In terms of operational safety, the meter meets the requirements of DIN EN 61010-1.
Safety instructions:

e The meter installation and connection should be made by qualified personnel. All available
protection requirements must be taken into consideration.

e Before turning the meter on verify the connections.

e Prior to removing the meter housing, always turn the supply off and disconnect the
measurement circuits.

¢ Removal of the meter housing during the warranty period voids the warranty.
e The meter meets the requirements for electromagnetic compatibility in industrial environment.

e A switch or a circuit-breaker should be installed in the building or facility. It should be located
near the device, easily accessible to the operator, and suitably marked.
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4 INSTALLATION

The meter is adapted for installation in a modular installation switchgears on a 35 mm support rail.
The housing of the meter is made of plastic.
Housing dimensions are 105 x 110 x 60 mm. Outside the meter there are screw terminal strips that allow
connection of external wires with a cross-section up to 5.3 mm? / indirect measurements/ and up to 16
mm? /direct measurements.
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Fig.1. Overall dimensions of NR30loT meter

5 DESCRIPTION

5.1 Current inputs

All current inputs are galvanically isolated (internal current transformers). The meter is adapted for direct
connections / up to 63 A/ or for use with external current transformers / 1 A or 5 A/. Displayed values of
currents and derivative quantities are automatically converted according to the introduced external
current transformer ratio.

5.2 Voltage inputs

Quantities at voltage inputs are automatically calculated by the amount of introduced ratio of the
external voltage transformer. Voltage inputs are defined in the order as 3x57.7/100 V up to 3x100/170 V
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or 3x230/400 V up to 3x400/690 V.

5.3 Connection of the meter

Description of the meter external terminals is shown in Fig 2.

a)
9O RS 485 AL1 AL2 Ethernet
=~ GNDI B A
113 [14 [15 [16 [17 [18 [19 [20 [21 [22 |23 |ﬁﬁ.‘
NR30IoT
@1 ]|3]ale |7 ]9 |@]2] |5] [8[11]
A T ? 4 T
I I ‘rl._s L1 L2 L3N
b)
_>O RS 485 AL1 AL2 Ethernet
~ GNDI B A
[13]14 [15 [16 [17 [18 [19 |20 [21 [22 [23 ﬁ\
NR30loT

A S s |
i R el B = R
] 3] 4] [e] 7] [e] [rof [12]

L R O

Fig.2. Connection of the meter: a) in the version for indirect connections (1/5 A)

b) in the version for direct connections ( 63 A)
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5.4 External connections diagram

NR30 loT
@[3 [a]e[7 e [e]2] [5] Je ]
211 1 3 1 1 3
a b
7 S A B 1 S
L1 L1 By L1 DY
N N N

Fig.3. Direct, semi-direct and indirect measurement in 1-phase network

NR30loT

.

3x63A A \ 4 A A 4
L1 _—
—
L2 —
—
L3 —
—
N K X

Fig.4. Direct measurement in 4-wire network version 63 A

Direct measurement
in 4-wire network NR30IloT

[@[1]3 46 [7]o[@]2] [5] [8]11]

L1

L2
L3
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Semi-indirect measurement
in 4-wire network

NR30loT
[@[1]s]ale]7]o[@[2] [5] [8]11]
L1 5=
PR
L2 /! ,S'] )
l"‘ 4“"P1 &
L3 "l / S? S
i [ i
N 77 IGAG
JT_ I /

Indirect measurement
in 4-wire network

NR30loT
[@[1[3[4]e[7[o[@]2] [5] [8]11]
2
5
——8 ; |
2,0 Sl YA TN 74 T
8L W8 g B8 BEN BTTRN gsife
PR
L2 L2 [ e
f"’ ’J‘P] P
L§ u ’l‘ rf’ /fS1 Sz
/ I fpl Fh
N N / / /
! { i

Fig.5. Input signal connection in 3-phase 4 - wire network
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Direct measurement in 3 - wire network

NR30loT

11346 |7 ]9

@21 |s]| [8][1]

L1
L2
L3

Semi-direct measurement

using 2 current transformers in
3 - wire network. NR30loT

[@[1]3]46]7]9[@]2] [5] [8|1]
L1 St i
Pr R\
L2 \
L3 \ St 18
NEY
‘ 1

Indirect measurement using 2 current
transformers and 2 or 3 voltage
transformers in 3 - wire network. NR30loT

[@l1]s]4e7[o]@]2] [s] [s]1]

2
'Tg I : : [
£ 5 = j: W WW
mm L1! m A BN A B> St }‘{rz
Pl R
L2 L2
L3 13 \\ SR ]
' \\Fﬁ Pz\

=

Fig.6. Input signal connection in 3-phase 3 - wire network
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6 COOPERATION WITH S4A0

For NR30IoT versions with the S4A0 block of 4 analog outputs, side connector for connecting blocks
is included. The connector can also be ordered separately: order code 24-171-01-00016

Fig.7. Connecting blocks using the side connector

=0 AL1 AL2 =0 RS 485

s [ [ chenet < o e A

loeccoclecood 500990900
U U0U U0U 00U oo toU- 00U U 00U U0

@ [ s4a0 umng

) 150

(2] 250

(NS0T comz) [ [

(00 000 000 000 00n Oon oo 1 000 000 0o

4 6 7 8 11 345 67

1 3 9 2 5 1 2 8 9
6 6 6 6 6806 66 6 6 8|cocc8666
+*++++I T 1 it T
L1 L2 L3 N out1 out2 out3 out4

L1 L2 L3

Fig.8. Connection of NR30loT with S4A0 using RS485 interface

The S4A0 module communicates with the NR30loT meter via the RS485 Modbus Master interface,
therefore cooperation with S4A0 excludes the use the NR30loT meter RS485 interface for

communication with another Master.
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7.1 Frontal panel

TEE

26,724 kil

-l--l—l .1_"1"—' I‘ ":Il‘

35.917 kLA

NR30loT

Fig.9. Frontal panel

NR30loT meter has 3 buttons and a 20 x 4 LCD character display.
Description of the frontal panel:

[ 4 | value increase key
and moving up
E3 button to decrease the value
and moving down
accept key
[D] USB socket

V,AW,var, VA, units of displayed quantities K, M, G kilo = 103 Mega = 10 Giga = 10°
Wh, varh,
Hz,
U1 ,|1, P1, Indications of dISpIayed markers of the type of load
L,C
.EnQ parameters

inductive, capacitive

The values of measured parameters are presented on

pressing of the buttons'n (next page) or n(previous page).

Page size is determined by any 3 quantities selected from Table 1 and displayed on the screen. Defining
pages is described under Displaying mode.

active pages selected by subsequent
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The information bar at the top of the screen shows the status of the alarm outputs, alarm conditions, file
archive memory status, archiving status. There is also an Ethernet connection symbol on the information
bar, indicators of receiving and transmitting data to the RS485 line. In the case of reverse phase
sequence, the symbol "!I” flashes. When displaying the minimum, maximum or harmonic values, the
corresponding information appears.

Data transmission

Min, max values Alar'g{t? 2,3 RS-485
h i conditions —_—
or arnt;onlc Alarm 1. 2
number Ethernet ' i
connected /
Phase sequence —
error Memory status {
of the file archive /
—"'\. |II 'II
\ l"'. ||I III|

[
s

=g
[EEECE]
I
o ]
H
L]

ll:ll.

= | ]

Fig.10. Information bar

Symbol Information
m;\g\l( Pressing the button displays the minimum, maximum or current value (no symbol)
of the displayed quantity.
1 If voltage signals are connected in reverse sequence, the symbol indicating the phase

sequence error flashes.

Al, A2 Status of alarm outputs. In the event of an alarm (s), the corresponding symbols are
displayed.

123 Signaling of meeting the alarm conditions

File archive memory status

M Percentage of usage of the file archive memory, e.g. M=8
M? Lack of archive memory or incorrect archive memory file system
|:97 It blinks every 1 second. Less than 7% of free space left in the file archive memory. Time to

complete filling the archive of files about 14 days at 1 sec. interval. Immediately delete
unnecessary files via FTP. When the file archive is full to 95%, the overwrite mode is started,
in which during further archiving and creating new archive files, the oldest archived files are

deleted.
D54 It blinks every 1 second. Copying from internal memory to the file archive memory. The field
displays the percentage of copying progress.
E Ethernet connection symbol
R T Indicator of receiving and transmitting data to the RS485 line

7.2 6.2. Messages after Switching the Supply on

7.3 Starting operation

When power is turned on, the meter displays the logo, NR30loT meter name, version, current firmware
version and MAC for versions with Ethernet, and then switches to measurement mode displaying the
page which was set as the last one. Displayed information:
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Fig.11. Welcome screen
NR3010T — meter type, brand
Bv:01.06 — bootloader version no., Fv:0 .80 — firmvare version no.
U: 3x230.0...3x400.0 V - voltage versions

63 — current versions

7.4 Language selection

The preset language is English. To select a different language, press and hold the button for about
10 seconds. The language selection menu will then appear. The language selection is made with the

or ] buttons and then confirmed again by pressing the accept button.

8 OPERATING MODES

The NR30IoT meter has 9 operating modes:

Measurement — normal operation mode. The values of quantities are displayed according to pre-
programmed pages or pages configured by the user in the Displaying mode.

Parameters — configuration of parameters of the meter,

Alarms — alarm configuration Alarm 1, Alarm 2,

Displaying — configuration of displayed pages,

Archiving — configuration of archived quantities,

Ethernet — configuration of Ethernet interface parameters,

Modbus — configuration of RS485 interface parameters,

Settings — settings: password, language, time, date,

Information — preview of program version, serial no., MAC address,

To enter from the Measurement mode into any mode, press and hold the Bl button for about 3
seconds.

Use buttons L& to select the appropriate mode and accept with

Return to the measuring mode is done by pressing at the same time =100
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Connection Curmrent Voltage Voltage : VT ) Demand AVG
vire range L—l-gl L—E VT primary secondary CTprimary | GT secondary infeg time kynchronization
IPh-4W el A &15min | & none
E i .
phaw | #A 057 7 100.0 0000100 | 001000 | 00005 00005 30min | 1 wnRTC
1Ph-2W - w60 min
Parametrs c
Wolt. Volt. o Volt. . Curr c$_r;|eﬁnr Curr cilgectur urr c;ngemr Delenergy | Deldemand | Set defautis
Connector 2|connector 5|Connectar B counters values
& I 1 o 11
U1 » U1 U1 s 1 - oo | o & lo  [&lo
U2 & U2 U2 w12 & 12 o 2 | e active o Yes | Yes
U3 + U3 U3 & 2 2 e 2| reachive
o 13 e 13 & 13|t apparent
-3 -3 w3 | e al
Logical | RLY state i Disp. alam |,
conditions Alon. Holdback event petAL defauls
alarm off
& C1
Settings -» C1vC2vC3| i off & off & off allo
Alarms 501 AC2ACY & 01 weon W on. o Yes
#(C1 AC2)v L3
Alarm 1 (C1vC2)aL3
. L Hi Timut Delay .
Lo limit
Alarm 2 . Values  Condition om condition | condition Delay Hldbk cond. | Display cond.
ICondition C1 type condition[%] " condition off off>on event
# U1 [& non el onlsl Is s
Conditionc2) & I [ ™I
B o2 0 o0 | o0 | 0000 0000 oe | E on
B e + E
Condition C3 ; “# H_on 4 0 0 0 0 | & on
% oggmm | g 3 oF
Fig.12a. Programming matrix
Backlight off Pages cfg Set page
i i 22723
Backlight time [s] defaults
& Page 1
Settings , 0000 . Page 2 N
weo off & Page3 °
F on o g # Yes
& Page 23
g: ...\Page 1 |..\Display field 1
5, Page 1 Display field 1 & Off
o Display field 2 & Ul
3 Display field. 3 & 1
Q .:::. P1
Page 22 :
<+ EnS
...\Page 23
HO3
U1 % 11 %
U2 % 12 %
U3 % 13 %

Fig.12b. Programming matrix
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O Harmonics 11

O Harmonics 12

O Harmonics I3

O Minimums

O Maximums
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) ) . Archive
Archive type| Parametrs Trigger Interval | Archive low high
& non 4 U [s] [%] (%]
~, NnoFF & n
Group 1 on P
+ +0000.0
Group 2 oFF s Q1 0001 0oo0.0 0
~ H on w81
W= 3_oF < Kol. faz W gg:mm
Decimal
= csv Value
c . separator
'S Settings separator
..E e Comma i Dot
el i Semicolon | ;% Comma
< ' Tabulator
. Clear
Actions | Copyarch.| _° .
to CSV
4 No 4 Nie
o Yes - Tak
Fig.12c. Programming matrix
DHCP Mode IP Address Subnet Gateway DNS Address MAC Address
mask address
Address O Deact. O Auto 000.000.000.000 | 255.255.255.00 | 000.000.000.00 | 008.008.008.008 |aa.bb.cc.00.21.01
es ® Act. © 10Mbl/s 0 0
O 100Mb/s : . .
Acquired from DHCP or entered manually when DHCP is deactivated.
Address Port Max. connection | Waiting time [s]
Modbus limit 9
TCP 001 00502 1 001
Command port Data port
FTP
00021 01025
whd
Q Port
c WwWww
— 00080
_qc, Connection IP Address Port no. Publish time Client name Topic Name Parameters MQTT Save to
b status On / Off
T [s] FRAM
®© standard
O Voltages
O Currents
O Powers
O Energies
marT | Disconnected NR30I0T-MQTT- | NR30IoT -MEAS- 8 atgrer;inics Ut|®@off |®No
822223'&? 000.000.000.000 01883 0003 CLIENT TOPIC O Harmonics U2 | O On O Yes

Fig.12d. Programming matrix
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Address | Baudrate | Mode Set
defaults
001 |- 4800 b 42xx
Modbus & 9600b/s | 4 RTUBNZ | 4 Nie

£ 102Kbis | SwRTUBNT| g Tak
£ 384 kbis | £ RTUBO1
£ 576 Kbis | <= RTU BN

& 115,2 kbls
Password | Language Time Date Set all
defaults
Settings b = English 13.47 15/05/2018 | 4 No
¥ Polski o Yes
2 Deutsch
DNS ;
Type Order Boot Program | Serial d"’d"AC DHcp | AdeslP | Subnet | Gateway | U Service
code | vesrion | version | number | 29dresS mask Address code
Information NR30 1121 1.06 0.80 18040001 |azbbec00:21:01 +g: 000.000.000.000 {255.255 255 000 | 000.000.000 000 12A49AD3ZEFTCIBA12BC
Obtained from DHCP or entered manually when
DHCP is turned off

Fig.12e. Programming matrix

8.1 Measurement mode

In the Measurement mode, the values of quantities are displayed acc. to the pre-programmed or user-
configured pages in the Displaying mode.

The change of the page is done by pressing n (next page) or n button (previous page).
Pressing the button displays the minimum, maximum or current value (no symbol) of the
displayed quantity. Resetting minimum values is done by brief pressing the button, and then

n; resetting maximum values by pressing respectively - and n .

When displaying inductive or capacitive reactive power or energy, a marker is displayed that indicates
the nature of the load "L” at inductive load or “C” at capacitive load.

When displaying active energy, the "+" sign displays active energy import or "-" active energy export.
Exceeding the upper or lower indication range is indicated on the display by Aaaa or vwvv. When
measuring averaged values (P DMD, S DMD, | DMD ) single measurements are done with a 0.25
second quantum. Averaging time can be chosen: 15, 30 or 60 minutes. Until the time all averaged
samples are obtained, the values are calculated from already measured samples.

The current in the neutral wire IN is calculated from phase current vectors.

Fig.13. Screen of the measuring mode of the meter




NR30l0T-09C_R1 16 User's manual

Measurement of voltage and current harmonics
The choice of harmonics is made by selecting page 23 dedicated to displaying harmonic values of

voltages U1, U2, U3 and currents I1, 12, 13 simultaneously for 3-phases. The number of the displayed

harmonic can be changed in the range 2..63 after pressing the button and then L

o &R

Fig.14 Screen 23 - visualization of harmonics

8.2 Parameters mode
This mode is used to set the meter parameters. To enter the Parameters mode, press the button

Fig.15. Screen for selecting Parameters mode

for approx. 3 seconds, and then press then or nselect the Parameters mode and accept

with the button ' Access to configuration of parameters is protected by password, if it has been
introduced and is different from zero. When the password is 0000, the password prompt is bypassed. If
the password is incorrect, the message "Incorrect password" is displayed. Read-only menu.” s
displayed. Then you can view the parameters, but the changes are blocked.

When the password is valid or not entered, we can set values according to Table 1.

Using - &8 we select a parameter and confirm using the button . Then using o el .
select the parameter feature or the desired parameter values are set. The active position is indicated by

the cursor I * # .The selected characteristic or value of the parameter should be confirmed by
pressing the button or canceled by simultaneous pressing ERER 10 exit the Parameter
procedure, press the button EWER o wait for about 120 seconds. Exit the Parameters selection

menu after pressing the button again mEa or, after waiting for about 120 seconds.

Table 1
No. Parameter name Characteristic / value Description Default
value
1 Connection wire 3Ph-4W Network type 3Ph-4W
3Ph-3W 3 phase 4 wire
1Ph-2W 3 phase 3 wire
1 phase 2 wire
2 Current range 1A, 5A Input range:1A or 5A 5A
3 Voltage L-N 57.7 ..100.0 V; Phase input voltage 577V
or or
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230.0 .. 400.0V; 230.0V
4 Voltage L-L 100.0 .. 170.0 V; Phase-to-phase input voltage 100.0
or or
400.0 .. 690.0 V; 400.0
5 VT primary 1..1245183 V Primary voltage of transformer 100
6 VT secondary 0.1..01000.0 Secondary voltage of transformer 100.0
7 CT primary 1...20000 Primary current of transformer 5
8 CT secondary 1...1000 Secondary current of transformer 5
9 Demand integ. time 15 min, 30 min, 60 min Averaging time 15 min
of active power P DMD,
of apparent power S DMD,
of current | Demand
10 AVG synchronization none, with RTC Averaging  synchronized with none
real time clock
11 Volt. Connector 2 U1, U2, U3 U1
12 Volt. Connector 5 U1, U2, U3 u2
13 Volt. Connector 8 U1, U2, U3 u3
14 Curr connector 1-3 11,-11,12,-12,13,-13 11
15 Curr connector 4-6 11,-11,12,-12,13,-13 12
16 Curr connector 7-9 11,-11,12,-12,13,-13 13
17 Del energy counters No, active, reactive, Resetting watt-hour meters No
apparent, all
18 Del demand values No, Yes Resetting averaged values No
19 Set defaults param No, Yes Default settings of parameters No

eDuring a parameter change, it is checked whether the value is within the range. In the case of setting
the value out of range, the value is set to the maximum value (when the value is too high) or to the
minimum value (when the value is too low).
oWT/en changing the parameter "Voltage L - N", the parameter "Voltage L - L" is automatically converted
(xN3),

when changing the parameter "Voltage L - L", the parameter "Voltage L - N" is automatically converted (

x V3 ),

For the configuration of NR30loT meters you can also use our free eCon software available at
www.lumel.com.pl.
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8.3 Alarm mode

-
Select the Alarms mode in options and approve the choice by pressing
Hizrms Suitons cxaxFlarm 1 Buttons

V A

-q and .
by

4

Fig.16. Alarm mode screens

Table 2
No. Parameter name range Notes / description Default value

1 Logical conditions C1 C1
ClvC2vC3
C1AC2AC3
(C1AC2)vC3
(C1vC2)AC3

2 RLY state if AL on on/off State of relay with activated on

alarm Deactivated/Activated
3 Holdback alarm off on/off Lock of alarm deactivation off
. Disp. alarm event on/off When the function of alarm signaling off
Settings is switched on, then after the state of

emergency the alarm symbol is not
blanked, but it begins to flash.
The signaling lasts until iressing the

buttons
The function only applies to the
alarm signaling, thus relay contacts
will act without maintaining,
according to the selected type of
alarm.

5 Set AL defaults No / Yes Default settings of parameters No
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6 Values uU1,11,P1,Q1,...,g9:m Value at the alarm output, U1
m parameter acc. to table 7
7 Condition type n_on, noFF, on,oFF, acc. to Fig. 17 n-on
H_on,
HoFF, 3non, 3noF,
3 on,3 oF
8 Lo limit condition -144.0...144.0 Lower value of condition 99.0
in % of the nominal value of
input quantity acc. to table 7
9 Hi limit condition -144.0...144.0 Upper value of condition 101.0
- o o in % of the nominal value of
OO0 O input quantity acc. to table 7
10 é é é U 0 ...3600 Delay of condition act. 0
S T © in seconds
1] 6§38 & » 0 ... 3600 Delay of condition deactivation 0
o O ©O Delay condition off :
in seconds
12 0...3600 Locking the condition 0
Hidbk cond. off->on reactivation in seconds
13 Display cond. event On/off Signaling of condition occurrence off
When the function of maintaining is
switched on, after the state of
condition is finished, the condition
symbol is not blanked, but it begins
to flash.
The signaling lasts until pressing the
buttons ﬁ

When the entered "Upper condition value ” is lower than the "Lower condition value ”, the condition is

A State of condition

Condition T l
fulfilled
O — —

| | Condition not met

disabled.
A State of condition
11— — — 1
¢ T Condition fulfilled
0 - -
Condition I l
not met | |
>
Lower Upper Measured value
condition condition
value value
a) n_on b) noFF

A State of condition

Lower Upper
condition condition
value value

-

Measured value

-

A State of condition
1 1
» Condition Condition
0 Condition fulfilled fulfilled
fulfilled L — — -
Condition [ Condition not met Condition
not met | | | not met |
. > L U M d val
Lower Upper Measured value cor?zi\i/t?c:n con%pi’t?c:n easured vajue
condition condition value value
value value
d) oFF
c) on

Fig.17. Types of conditions: a) n_on b) noFF c¢)on

Other types of conditions:
— H_on — always met;
— HoFF — always not met,

d) OFF

3non — when the value of the measured quantity exceeds the "Upper value of condition” at any
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phase - the condition will be met. The condition is disabled when the value of the measured
value at all phases is less than the "Lower value of the condition."

— 3noF — when the value of the measured quantity is lower than the "Lower value of condition” at
any phase - the condition will be met. The condition is disabled when the value of the measured
value at all phases is higher than the "Upper value of the condition."

— 3_on - when the value of the measured quantity at any phase will be between the "Lower value
of condition," and "Upper value of condition" - the condition is met. The condition will be disabled
if the value of the measured quantity is below the "Lower value of condition" or above the
"Upper value of the condition” at all phases.

— 3_oF — when the value of the measured quantity will be below the "Lower value of condition" or
above the "Upper value of condition” at any phase - the condition is met. The condition will be
disabled if the value of the measured quantity is between the "Lower value of condition" and the
"Upper value of the condition” at all phases.

— In the 3rd series of alarms the alarm value must come from the following ranges: 01-09, 10-18
and 19-27 (acc. to table 7). They work with the same Hysteresis thresholds of the "Lower values
of condition" and "Upper value of condition" for each phase. The blanking of alarm signaling

occurs after simultaneous pressing of the buttons [IFIEE

Display mode
In this mode, we configure the pages displayed in the normal operation mode of the meter
Measurement,
= = = EET.T.i:-"EE" Buttons ===..~'SE?-'?-'ii_-i-::':5
o L v A T e
W=-- H Besn i
Settinas a”dl EEEE EEEEE
B I B A |:> i - B I )
Buttons
V A
and
- 2 ¢ n
E“:E A A - N 4 e
Fig.18. Ethernet mode screens
Table 3
No. Parameter name range Notes / description Default value
1 Backlight: On, off Display backilit
Off- Disabled on
On- Enabled
Settings Backlight off time 0..9999 Backlight shutdown time 0
in seconds
Pages cfg 23123 Selection of pages visualized in Page 1
Page 1 Measurement mode. Page 2
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Page 2 :
: Page 11
Page 11 Page 23
Page 23*
2 Set page defaults No Default settings of pages No
Yes
4 _ . Off
Page 1 Display field 1 U1 Table 5a or 5b
7 Display field 2 11 Selection of quantities displayed on or 5¢
: Display field 3 P1 a chosen page and field in depending on
: Q1 accordance with table 4. connections
Page 22 : layout
EnS

*Page 23 is dedicated to displaying the harmonics values of voltages U1, U2, U3 and currents 11, 12, 13
and it is not possible to change the quantity in the selected field. The page can be turned off from the
preview: “Settings ->Page Selection” .

Selection of the displayed quantities:

Table 4
_ T _ Sign | 3Ph | 3Ph | 1Ph
No. quantity name designation unit - / / I
aling | 4w | 3w | 2w
00 |no quantity - display field is blank Off v N v
01 [|voltage of L1 phase U1 (M,k)V \ X \
02 |[current in phase wire L1 1 (k)A \ \ \
03 |active power of L1 phase P1 (G,M,k)W v X N
04 |reactive power of L1 phase Q1 (G,M,k)var| L/ C N X N,
05 |apparent power of L1 phase S1 (G,M,k)VA v X N
06 |active power factor of L1 phase (PF1=P1/S1) PF1 \ X \
07 [tgo factor of L1 phase (tg1=Q1/P1) tg1 N X N,
08 |[THD of L1* phase voltage THD U1 % \ \ \
09 |[THD of L1 phase current THD I1 % \ \ \
10 |voltage of L2 phase U2 (M,k)V \ X X
11 |current in phase wire L2 12 (k)A \ \ X
12 |active power of L2 phase P2 (G,M, k)W N X X
13 |reactive power of L2 phase Q2 (G,M,k)var| L/C N X X
14 |apparent power of L2 phase S2 (G,M,k)VA N X X
15 |active power factor of L2 phase (PF2=P2/S2) PF2 PF v X X
16 [tgo factor of L2 phas (tg2=Q2/P2) tg2 N X X
17 [THD of L2* phase voltage THD U2 % \ \ X
18 |[THD of L2 phase current THD 12 % \ \ X
19 |voltage of L3 phase VK| (M,k)V \ X X
20 |current in phase wire L3 13 (K)A \ \ X
21 |active power of L3 phase P3 (G,M, k)W N X X
22 |reactive power of L3 phase Q3 (G,M,k)var| L/C \ X X
23 |apparent power of L3 phase S3 (G,M,k)VA N X X
24 |active power factor of L3 phase (PF3=P3/S3) PF3 v X X
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25 |tgo factor of L3 phase (tg3=Q3/P3) tg3 N X X
26 |THD of L3* phase voltage THD U3 V% \ \ X
27 |[THD of L3 phase current THD 13 A% \ \ X
28 |average phase voltage U avg (M,k)V \ X X
29 |average three-phase current | avg (K)A \ \ X
30 [three-phase active power P (GMK)W | +/- \ \ \
31 [three-phase reactive power >Q (G,M,k)var| L/C \ \ \
32 three-phase apparent power PAS (G,M,k)VA N N \/
33 |active power factor 3-phase (PF=P/S) PF avg v v X
34 |tgo factor 3-phase average (tg=Q/P) tg avg v v X
35 [THDU 3-phase average* THD U % N v X
36 [THDI 3-phase average THD | % N v X
37 |Frequency f Hz N N N
38 |phase-to-phase voltage L1-L2 ui2 (M,k)V N v X
39 |phase-to-phase voltage L2-L3 u23 (M,k)V N v X
40 |phase-to-phase voltage L3-L1 uU31 (M,k)V N v X
41 |phase-to-phase average voltage U123 (M,k)V v v X
42 |averaged active power (P Demand) PDMD | (G,Mk)W v v N,
43 |averaged apparent power (S Demand) SDMD |[(G,Mk)VA N v N,
44 |averaged current (I Demand) | DMD (k)A v v N,
45 |current in neutral wire I(N) (K)A N X X
46 [3-phase imported active energy En P+ kWh v v N,
47 [3-phase exported active energy En P- kWh N v N,
48 [3-phase reactive inductive energy En Qind kvarh v v v
49 (3-phase reactive capacitive energy En Q cap kvarh v v v
50 [3-phase apparent energy EnS kVAh v v N,
* In 3-phase 3-wire system (3Ph/3W) respectively THD U12, THD U23, THD U31,
THD U123
Default settings of the displayed pages in 3-phase 4-wire system Table 5a
P1 P2 P3 | P4 | P5 | Pe P7 P8 P9 P10
utv uiz v MA | P1W |Qlvar| PF1 tg1 *PW Uavg V| PFavg
u2v u23Vv 2A | P2W | Q2var| PF2 tg2 >Q var lavgA | tgavg
U3V U1V | I3A | P3W Q3var| PF3 tg3 SSVA | I(NJA | fHz
P11 P12 P13 P14 P15 P16 P17 P18 P19 P20
utlv Qtvar | U2V | Q2var| U3V H Q3var | PDMDW PW *Qvar | ESVA
1A S1 VA I2A | S2VA I3A S3VA |SDMDW | +En PkWh | EnQ L EnS
kvarh kVAh
P1W PF1 P2W | PF2 P3 W PF3 IDMDA | -EnPkWh | EnQ C fHz
kvarh
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P21 P22 P23
(harm.2..63)

THDU1% | THDI11 % | U1% 11 %

THD U2 % | THD 12 % uz2i2 ...
THD U3 % | THD I3 % U3is..

Page 23 is not configurable.

Default settings of the displayed pages in 3-phase 3-wire system Table 5b

P1 P2 P3 P4 P5 P6 P7 P8 P9 P10

uiz v, MA U123V | = PW | PFavg |[PDMDW| 3zPW *Qvar | THDU12% | THD 1 %

U23Vv | 12A | lavg A | ZQvar tg avg S DMD W|En P+ kWh| EnQL |THD U23% | THD 12 %
kvarh

U3tv | I3A fHz >S VA fHz IDMDA EnP-kWh| EnQC |THD U31 % | THD I3 %
kvarh

Default settings of the displayed pages in 1-phase system Table 5¢
P1 P2 P3 P4 P5 P6

uitv |P1W | PF1 |PDMDW P1W Q1 var
MTA |Qlvar tg1 SDMD W | En P+ kWh | En QL kvarh
fHz |S1VA| fHz IDMDA | En P-kWh | En Q C kvarh

8.4 Archiving mode

Select the Archiving mode in options and confirm the choice by pressing .
Using n nwe select a parameter and confirm using the button . Then using

n n we select the parameter feature or the desired parameter values are set. The active

position is indicated by the cursor & The selected characteristic or value of the parameter

should be confirmed by pressing the button or canceled by simultaneous pressing n n
The choice of parameters (archived quantities) is made in the menu:

Archiving \ Group1 \ Parameters by selecting or deselecting the archived size by briefly pressing

.Acceptance of selected archived quantities is done by pressing for at least 3 seconds. The same
applies to the selection of parameters (archived quantities) for Group2.

To exit Archiving procedure, press “n again or after waiting for approx. 120 seconds. Exit the
Parameters selection menu after pressing the button again

nn or, after waiting for about 120 seconds.
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Fig.19. Archiving mode screens
Table 6
No. Parameter name range Notes / description Default
value
1 Archive type n_on, noFF, on,oFF, | Archiving type - archiving activation n_on
H_on, HoFF, 3non, condition acc. to Fig.20
3noF, 3 on, 3 oF
2 Parameters u1t, i1, P1, .. Archived quantities acc. to table 7
sequence of phases
3 |~ o Trigger U1, I1, P1, ... hh:mm Value triggering archiving. U1
o o
4 | 3 3 Interval 0...3600s Archiving time in seconds 1s
5|10 0O Archive low -144.0 .. +144.0 Archiving lower threshold 0.0%
in % of the nominal value of
triggering quantity acc. to table 7
6 Archive high -144.0 .. +144.0 Archiving upper threshold 0.0%
in % of the nominal value of
triggering quantity acc. to table 7
7 csv Value separator Comma, semicolon, CSV file format settings in the file Comma
settinas tabulator archive
8 9 Decimal separator Dot, Comma Dot
9 No, Yes copying the internal memory to the No
Actions Copy arch. to CSV file archive
10 Clear archive No, Yes No

Entering the value " Archive high" less than or equal to " Archive low " disables the recording. Not

applicable to H_on mode.




NR3010T-09C_R1

a) n_on

25

User's manual

b) noFF
Archiving }  Archiving
1= —_— 1
¢ T enabled enabled ? $ disabled
0 | | o= i
disabled
Ar_L AI_H Tiager value Ar_L AT_H Tiager value
c) on d) oFF
1" Archiving Archiving
_— — 1
0 enabled enabled enabled
0 — — M
disabled disabled disabled
1 - l l -
AT_L Ar_H Tiager value Ar_L AT_H Tiager value
Fig.20. Types of archiving: a) n_on b) noFF c)on d)oFF
Other archiving types:
— H_on - always enabled;
— HoFF — always disabled,
— 3non — when the condition n_on type is met at any phase - archiving is enabled. It will be

disabled only when all trigger conditions disappear.
— 3noF — when the condition noFF type is met at any phase - archiving is enabled. It will be
disabled only when all trigger conditions disappear.
— 3_on — when the condition on type is met at any phase - archiving is enabled. It will be disabled

only when all trigger conditions disappear.

— 3_oF - when the condition oFF type is met at any phase - archiving is enabled. It will be
disabled only when all trigger conditions disappear.
— In the series 3 archiving the triggering quantity must come from the following range: 01-09
(according to table 7). Archiving works with the same hysteresis thresholds Ar_L and Ar_H for

each phase.
Selection of quantities at alarm and archived outputs: Table 7
Value for percentage
Val_ue in Parameter Type of quantity calculations correspopding
registers to 100 % of the nominal
range.
01 U1 voltage of L1 phase Un[V]*
02 11 current in phase wire L1 In [A] *
03 P1 active power of L1 phase Un x In x cos(0°) [W] *
04 Q1 reactive power of L1 phase Un x In x sin(90°) [Var] *
05 S1 apparent power of L1 phase Un x In [VA] *
06 PF1 power factor PF of L1 phase 1
07 tg1 tge coefficient of phase L1 1
08 THD UA1 THD of L1 phase voltage** 100.00 [%]
09 THD 11 THD of L1 phase current 100.00 [%)]
10 u2 voltage of L2 phase Un[V]*
1" 12 current in phase wire L2 In[A] *
12 P2 active power of L2 phase Un x In x cos(0°) [W] *
13 Q2 reactive power of L2 phase Un x In x sin(90°) [Var] *
14 S2 apparent power of L2 phase Un x In [VA] *
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15 PF2 power factor PF of L2 phase 1

16 tg2 tgop coefficient of phase L2 1

17 THD U2 THD of L2 phase voltage™* 100.00 [%]

18 THD 12 THD of L2 phase current 100.00 [%]

19 U3 voltage of L3 phase Uni[V]*

20 13 current in phase wire L3 In [A] *

21 P3 active power of L3 phase Un x In x cos(0°) [W] *

22 Q3 reactive power of L3 phase Un x In x sin(90°) [Var] *

23 s3 apparent power of L3 phase Un xIn[VA]*

24 PF3 power factor PF of L3 phase 1

25 tg3 tg® coefficient of phase L3 1

26 THD U3 THD of L3 phase voltage** 100.00 [%]

27 THD 13 THD of L3 phase current 100.00 [%]

28 U avg average phase voltage 0.00 [%]

29 | avg average three-phase current In[A] *

30 s 3-phase active power (P1+P2+P3) 3 x Un x In x cos(0°) [W] *

31 YQ 3-phase reactive power (Q1+Q2+Q3) 3 x Un x In x sin(90°) [Var] *

32 ¥S 3-phase apparent power (S1+S2+S3) 3x Un x In [VA] *

33 PF avg 3-phase power factor PF 1

34 tg avg 3-phase tge coefficient 1

35 THD U THD of voltage 3-phase** 100.00 [%)]

36 THD | THD of current 3-phase 100.00 [%)]

37 f frequency 100 [Hz]

38 u12 phase-to-phase voltage L1-L2 \/3Un [V] *

39 u23 phase-to-phase voltage L2-L.3 v3Un V] *

40 U3 phase-to-phase voltage L3-L1 v3Un [V] *

41 U123 phase-to-phase average voltage V3Un [V] *

42 P DMD averaged active power (P Demand)* 3 x Un x In x cos(0°) [W] *

43 S DMD averaged apparent power (S Demand)* 3xUnxIn [VA]*

44 | DMD averaged current (I Demand)* In [A] *

45 I(N) current in neutral wire In[A]*

46 En P+ 3-phase imported active energy 100000 [kWh]

47 En P- 3-phase exported active energy 100000 [kWh]

48 En Qind [3-phase reactive inductive energy 100000 [kvarh]

49 EnQcap [3-phase reactive capacitive energy 100000 [kvarh]

50 EnS 3-phase apparent energy 100000 [kVAh]

51 Sequence of Sequence of phases L1,L2,L3 - 0,00 [%]
phases L1,L3,L2 - 100,00 [%]

52 hh:mm time, hhx100+mm 2400 - 100 [%]

*Un - voltages nominal values defined with “Voltage L-N" parameter acc. to table 1

*In - currents nominal values

* In 3-phase 3-wire system (3Ph/3W) respectively THD U12, THD U23, THD U31,THD U123
***Parameter is not included in the archived parameters

16 out of 51 parameters (bits from 1 to 51 of registers 4106...4109 and 4115...4118) can be selected for
recording in each group. Bit set as "1" adds parameter for recording, set as "0" deletes. It is possible to

set all51 bits, but only first 16 bits set as "1” will be included into recording.
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8.5 Ethernet mode

-l
Select the Ethernet mode in options and approve the choice by the - push-button.

Fig.21. Ethernet mode screen

Table 8
No. Parameter name range Notes / description Default
value
1 DHCP Offfon Enabling/Disabling DHCP Client off
(service of automatic acquiring of
the meter Ethernet IP protocol
parameters from External DHCP
Servers within the same Local Area
Network)
2 Mode Auto, 10Mb/s, 100Mb/s Auto
3 IP Address 0.0.0.0...255.255.255.255 10.0.1.161 o] -
O
4 Subnet mask 0.0.0.0...255.255.255.255 255.0.0.1 [ -
5 Default gate 0.0.0.0...255.255.255.255 0.0.0.0 g -
6 Gateway Address | 0.0.0.0...255.255.255.255 10.0.0.44 § -
2
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7 MAC Address Aa:bb:cc:00:21:01 -
8 Address 1...247 1
9 | Modbus Port 80 ... 32000 1
10| TCP Connection limit 1..4 1
11 Waiting time 10 .. 360 60s
12 ETP Command port 20 ... 32000 21
13 Data port 20 ... 32000 1025
14 | Www Port 80 ... 32000 80




NR3010T-09C_R1

28

User's manual

15 Only read out Connection status with the MQTT | Disconnecte
server: d
Connection state (reg|stry value) OxFFFF -
Disconnected
(registry value) 0x0 - Connecting
(registry value) 0x1 - Connected
16 IP Address 0.0.0.0...255.255.255.255 37.187.106.16
17 Port no. 1... 65534 MQTT broker port number 1883
18 L 1... 3600 Period at which the data are 5
Publish time . .
published (in seconds)
19 MQTT Client Name NR30loT-
Client Name MQTT-
CLIENT
20 MQTT NR30loT-
Topic Name MEAS-
TOPIC
21 @ standard standard
O Voltages
O Currents
O Powers
O Energies
O others
OH ics U1
Parameters O Harmonice U2
O Harmonics U3
O Harmonics 11
O Harmonics 12
O Harmonics 13
O Minimums
O Maximums
22 MQTT On/Off 0,1 0
23 Save to FRAM 0,1 0
8.6 Modbus mode
Select the Modbus mode in options and approve the choice by the -‘push-button.
S H ™ "_': 'F_" P
ii‘r B oE ‘i
o e
e Be
Fig.22. Modbus mode screen
Table 9
No. Parameter name Characteristic / Description Default
value value
1 Address 1...247 Address on the Modbus network. 1
2 Baudrate 4800 b/s, 9600 b/s, Baud rate 9600 b/s
19,2 kb/s, 38,4 kb/s,
57,7 kb/s, 115,2 kb/s
3 Mode RTU 8N2, RTU 8N1, Transmission mode RTU 8N2
RTU 801, RTU 8N1
4 Set defaults 42xx No, Yes Programmable read-only register No

group
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8.7 Settings mode

Select the Settings mode in options and approve the choice by the push-button.

i

b
Lif
i
i

Fig.23. Settings mode screen

Table 10
No. Parameter name Characteristic / Description Default
value value
1 Password 0...9999 0 - off 0
2 Language English, Polish, English
Deutsch

3 Time hh:mm hour:minute 00:00:00

4 Date dd/mm/yyyy Day/month/year 15.05.2018

5 Set all defaults No, Yes No

8.8 Information mode
Select the Information mode in options and approve the choice by the push-button.

jit = 5 s 4
oot o
Fig.24. Information mode screen
Table 11
No.| Parameter name Characteristic / Description Default value
value

1 Type Type of meter NR30loT

2 Order code First 5 digits of ordering code e.g.12200

3 Boot version Loader version e.g.1.04

4 | Program Version Version of the main meter program e.g.0.60

5 Serial Number ddmmxxxx Current serial number of the meter np.15070006

day month current number
6 MAC Address XXIXXIXXIXXIXX XX 48-bit hardware address of the €.9.64:0E:0D:0C:0B:0A
Ethernet interface written in
hexadecimal
7 DHCP Off-on Enabling/disabling DHCP client (the off
service of automatic acquiring the
parameters of Ethernet interface IP
protocol of the meter from external DHCP
servers located within the same LAN
network).
8 IP Address 0.0.0.0...255.255.255.255 10.0.1.161 | 9 -
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9 Subnet mask 0.0.0.0...255.255.255.255 255.0.0.1 -
10 | Gateway Address |0.0.0.0...255.255.255.255 0.0.0.0 -
11 DNS Address 0.0.0.0...255.255.255.255 10.0.0.44 -
12 Service code e.g. 20 character code enabling -
12A49AD32EF7C98A12BC extended functiona"ty

9 EXTENDED FUNCTIONALITY

In the NR30IoT meter (for additional payment) you can activate additional functionality. This is
done by entering, from the meter menu level (Information — Service code), the correct code
received from the manufacturer. A detailed description of the additional functions and their
activation can be found in the appropriate manuals on the manufacturer's website.

10 MEASURED VALUES ARCHIVING
10.1 INTERNAL MEMORY

NR30IoT meters are equipped with 4MB internal memory and 8GB file archive memory
designed for storing data recorded by the meter. The 4MB internal memory allows for storage of
40960 records. The memory is a circular buffer.

10.2 COPYING THE ARCHIVE

Once the 4MB internal memory is full in 70% or forced at any time: in the Archiving mode,
select Actions and set the "Copy archive to CSV file” parameter to "Yes". The recorded data
will be copied to the file archive. Starting the copying procedure to the archive can also be done
via the RS485 interface (register 4125)

Example: file archive with an archiving period of 5 sec. allows you for recording for about 2
years. The status of the file archive usage can be checked in Status 3 (see: Status register 3
(address 7561).

When the file archive is full to 95%, the overwrite mode is started, in which during further
archiving and creating new archive files, the oldest archived files are deleted.

When the file archive is full (less than 14 days to fill the file archive at 1 second intervals),
the F flag starts flashing along with the percentage of the file archive usage.

When copying internal memory, the NR30loT meter creates catalogs and files in the file
archive. An example of the directory structure is shown in Fig. 25.
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Serwer zdalny: | /14090001/2014/12
SEF /
14090001
- | 2014
1o il
Nazwa plilgu Rozmiar pliku  Typ pliku Data modyfikacji Prawa dost... Wiasciciel/...
TH16132711.C5V 4059617 OpenOffic.. 2014-12-17 -f--1--1-- 00
517075806.CSV 471087 OpenOffic.. 2014-12-17 -r--1--1-- 00
17081955.CSV 290929 OpenOffic.. 2014-12-17 11~ 00
£017083224.C5V 211927 OpenOffic... 2014-12-17 11— (]
4 pliki. Catkowity rozmiar: 5033 560 bajtéw

Fig.25. Directory structure in the file archive

Data in the archives are stored in files placed in directories (year, month of archive copy). File
names are marked as the day and time of copying the first record and have the format
ddhhmmss.csv, where: dd-day, hh-hour, mm -minute, ss-second.

10.3 STRUCTURE OF ARCHIVE FILES

Files containing archived data have the structure of columns, where subsequent columns of
data are separated by a comma. The first line of the file contains the column header. Data
records are arranged in rows in succession. The view of the sample file is shown in Figure 26.

Plik  Edycja

Format Widok Pomoc

date,time,record

2014-12-17,08:
2014-12-17,08:
2014-12-17,08:
2014-12-17,08:
2014-12-17,08:
2014-12-17,08:
2014-12-17,08:
2014-12-17,08:
2014-12-17,08:
2014-12-17,08:
2014-12-17,08:
2014-12-17,08:
2014-12-17,08:
2014-12-17,08:
2014-12-17,08:
2014-12-17,08:
2014-12-17,08:
2014-12-17,08:

index,block,registerl,namel,valuel,

:24,0000512808,0,7500, U_1,2.237693E+02,
:25,0000512809,0,7500, U_1,2.237693E+02,
:26,0000512810,0,7500, U_1,2.240464E+02,
:27,0000512811,0,7500, U_1,2.241046E+02,
:28,0000512812,0,7500, U_1,2.243908E+02,
:29,0000512813,0,7500, U_1,2.240464E+02,
:30,0000512814,0,7500, U_1,2.243908E+02,
:31,0000512815,0,7500, U_1,2.241046E+02,
:32,0000512816,0,7500, U_1,2.246347E+02,
:33,0000512817,0,7500, U_1,2.246347E+02,
:34,0000512818,0,7500, U_1,2.244283E+02,
:35,0000512819,0,7500, U_1,2.244283E+02,
:36,0000512820,0,7500, U_1,2.243908E+02,
:37,0000512821,0,7500, U_1,2.246347E+02,
:38,0000512822,0,7500, U_1,2.246347E+02,
:39,0000512823,0,7500, U_1,2.246523E+02,
:40,0000512824,0,7500, U_1,2.246523E+02,
:41,0000512825,0,7500, U_1,2.244662E+02,

Fig.26. Sample archive file with data

registerl6,namel6,valuel6

7519, 1I1I_3,0.000000E+00
7519, 1_3,0.000000E+00
7519, 1I1_3,0.000000E+00
7519, 1_3,0.000000E+00
7519, 1_3,0.000000E+00
7519, 1_3,0.000000E+00
7519, 1_3,0.000000E+00
7519, 1I_3,0.000000E+00
7519, 1I_3,0.000000E+00
7519, 1I1_3,0.000000E+00
7519, 1_3,0.000000E+00
7519, 1I_3,0.000000E+00
7519, 1I_3,0.000000E+00
7519, 1I_3,0.000000E+00
7519, 1I_3,0.000000E+00
7519, 1I_3,0.000000E+00
7519, 1I_3,0.000000E+00
7519, 1I1_3,0.000000E+00

Subsequent fields included in the row describing the record have the following meaning:

e date — the date of the data registration, the date separator character is
e time — hour, minute, second of recorded data, the time separator is ":

e record index — the unique index of the record. Each record has its own individual number.
This number increases when more records are recorded.

e block — reserved,

e register! — Modbus register address of the first archived value,

e name1 — description of the Modbus register of the first archived value,

e value1 — the first archived value. The decimal separator is ".", The values are saved in the

engineering format.

e register16 — Modbus register address of the sixteenth archived value,

e name16 — Modbus register description of the sixteenth archived value,
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e value16 — the sixteenth archived value. The decimal separator is ".", The values are saved in
the engineering format.

name1, ...,name16 — description in accordance with table 8 (Displayed parameter).

10.4 DOWNLOADING THE ARCHIVE

Archived data can be downloaded via Ethernet using the FTP protocol.
11 SERIAL INTERFACES

11.1 RS485 INTERFACE - the list of parameters

The implemented protocol is in accordance with the PI-MBUS-300 Rev G of Modicon Company. The list
of serial link parameters of NR30loT meter:

e ID OxE6

e meter address 1..247,

e baud rate 4.8, 9.6, 19.2, 38.4, 57.6, 115.2 kbit/s,
e operation mode Modbus RTU,

¢ information unit 8N2, 8E1, 801, 8N1,

e maximum time to commence the response 600 ms,

e maximum number of read registers in one query

- 61 registers — 4 byte,
- 122 registers — 2 byte,
¢ implemented functions -03, 04, 06, 16, 17,
- 03, 04 registers reading,
- 06 one register record
- 16 n - registers record,
- 17 device identification
Default settings: address 1, baud rate 9.6 kbit/s, RTU 8N2 mode,

11.2 Examples of registers reading and saving

Readout of n-registers (code 03h)

Example 1 . Readout of 2 16-bit registers of integer type, starting with the register addressed OFAOh
(4000) - registers values 10, 100.

Request:
Device Register address Number of registers Checksum CRC
address Function B1 BO B1 BO
01 03 OF A0 00 02 C7 3D
Response:
Device Number of | Value from the register Value from register Checksum
address Function bytes OFAO0 (4000) OFA1 (4001) CRC
B1 BO B1 BO
01 03 04 00 0A 00 64 E4 6F

Example 2. Readout of 2 32-bit registers of float type as a combination of 2 16-bit registers starting with
the register addressed 1B58h (7000) - registers values 10, 100.
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Request:
Device Register address Number of registers Checksum CRC
address Function B1 BO B1 BO
01 03 1B 58 00 04 C3 3E
Response:
Device Number of | Value from | Value from | Value from | Value from [Checksum
address Function bytes the register | the register | the register | the register CRC
1B58 (7000) | 1B59 (7001) | 1B5A (7002) | 1B5SB (7003)
B3 B2 B1 BO B3 B2 B1 BO
01 03 08 41 20 00 00 42 Cc8 00 00 E4 6F

Example 3 . Readout of 2 32-bit registers of float type as a combination of 2 16-bit registers starting with
the register addressed 1770h (6000) - registers values 10, 100.

Request:
Device Register address Number of registers Checksum CRC
address Function B1 BO B1 BO
01 03 17 70 00 04 4066
Response:
Device Number of | Value from | Value from | Value from | Value from [Checksum
address Function bytes the register | the register | the register | the register CRC
1770h(6000) | 1770n(6000) | 1772h(6002) | 1772h(6002)
B1 BO B3 B2 B1 BO B3 B2
01 03 08 00 00 41 20 00 00 42 C8 E4 6F

Example 4. Readout of 2 32-bit registers of float type, starting with the register addressed 1D4Ch

(7500)

- register values 10, 100.

Request:
Device Register address Number of registers Checksum CRC
address Function B1 BO B1 BO
01 03 1D 4C 00 02 03 BO
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Response:
Device Number of | Value from the register Value from register Checksum
address Function bytes 1D4C (7500) 1D4D (7501) CRC
B3 B2 B1 BO B3 B2 B1 BO
01 03 08 41 20 00 00 42 c8 00 00 E4 6F

Readout of single register (code 06h)

Example 5. Record of 543 (0x021F) value to register 4000 (OxOFAQ)

Request:
Device Register address Register value Checksum CRC
address Function B1 BO B1 BO
01 06 OF A0 02 1F CA 54
Response:
Device Register address Register value Checksum CRC
address Function B1 BO B1 BO
01 06 OF A0 02 1F CA 54

Saving to n-registers (code 10h)

Example 6. Readout of 2 registers, starting with the register addressed 0OFA3h (4003)

Recording values 20, 2000.

Request:
Device Address |Address| No. of | No. of [Number| Value for reg. OFA3 | Value for reg. OFA4 | Checksum CRC
address | Function |of reg.Hi| of reg. Hi [reg. Lo |of bytes (4003) (4004)
L
9o B | BO | Bl | BO
01 10 OF A3 00 02 04 00 14 07 DO BB 9A
Response:
Device Register address Number of registers Checksum CRC
address Function B1 BO B1 BO
01 10 OF A3 00 02 B2 FE

Report identifying the device (code 11h)

Example 7. Device identification

Request:
Device address Function Checksum
01 11 C0 2C
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Response:
Addres|FunctionNumbe| ID Device | Information field for device software version (e.g. | Checksu

s r state "NR30I0T-0.80 - NR30loT device with software m (CRC)

of version 0.80)
bytes
NR30I0T-0.85 CB 65
01 1 1C | E6 P 4E5233302D 30 2E 3830 2020 20 20 20 20 20 20 20
202020 20 20

11.3 Ethernet 10/100-BASE-T

NR30loT meters are equipped with Ethernet interface that allows for connection of the meter (using
RJ45 socket) to a local or global network (LAN or WAN). Ethernet interface allows to use network
services implemented in the meter: WWW server, FTP server, Modbus TCP/IP. To use the network
services of the meter, you need to configure the parameters from the meter Ethernet group. Standard
Ethernet parameters of the meter are shown in table 8. The basic parameter is the IP address of the
meter - e.g. by default 10.0.1.161, which must be unique within the network to which we connect the
device. The IP address can be assigned to the meter automatically by DHCP server present on the
network provided that the option to acquire IP address from DHCP server is enabled in the meter.
Ethernet — Addresses— DHCP— Enabled. If DHCP service is disabled then the meter will work with
the default IP address allowing the user to change the IP address, e.g. from the meter menu. The
Ethernet parameters of the meter can also be changed via the serial interface. Then the approval of
changes is required by entering value “1” to the register 4149. After the changes are applied, the
Ethernet interface is re-initialized according to the new parameters - all Ethernet interface services will

be restarted.

11.3.1 Connection of 10/100 BASE-T interface

To access the Ethernet services, it is required to connect the meter to the network via the RJ45 slot
located at the rear/ inside the panel part of the meter, operating in accordance with
TCP/IP protocol.

Description of RJ45 socket LEDs function:

* yellow LED - illuminates when the meter is properly connected to the Ethernet network
100 Base-T, does not light up when the meter is not connected to the network or is connected to
10-Base-T network.

« green LED - Tx/Rx illuminates when the meter sends and receives data, flickers irregularly,
when no data is transmitted the LED lights up permanently

In order to connect the meter to the network the user should use twisted pair cable.
* U/FTP - twisted pair cable with each pair foiled,
* F/FTP —twisted pair cable with each pair foiled, additionally cable with foil shield,

* S/FTP (formerly SFTP) — twisted pair cable with each pair foiled, additionally cable with wire
mesh shield,

+ SF/FTP (formerly S-STP) — twisted pair cable with each pair foiled, additionally with foil and
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Categories of twisted pair cable according to the European standard EN 50173 minimum: Class D
(category 5) - for high-speed local area networks, includes applications using the frequency band up to
100 MHz. For Ethernet interface the user should use twisted pair cable of STP type (shielded) category
5 with RJ-45 connector with conductors colors (in accordance with the colors described in table 11) acc.
to the following standard:
* EIA/TIA568A for both connectors at the so-called simple connection of NR30IloT to the network
hub or switch,

* EIA/TIA 568A for the first connector and EIA/TIA 568B for the second connector at the so-called
patch cord connection (crossover) used, among others, when connecting NR30IoT to the

computer.
Table 12
Conductor no. Signal Conductor color acc. to standard 8

EIA/TIA 568A EIA/TIA 568B — | D
1 TX+ white-green white-orange —
2 TX- green orange —
3 RX+ white-orange white-green — I
4 EPWR+ blue blue 1 D
5 EPWR+ white-blue white-blue i .

Fig.27 View and
6 RX- orange green numbering of RJ45 slot
7 EPWR- white-brown white-brown pins
8 EPWR- brown brown
11.3.2 Web server

NR30IoT meter provides its own Web server that allows remote monitoring of measured values and
readout of the meter status. With the web page the user can:
» obtain device information (serial number, execution code, firmware version, bootloader version,
variant (standard or special),
» preview of the current measurement values, readout of the device status,
* select the language for the Web page,
Access to the Web server is achieved by entering the meter IP address in the web browser, e.g.:
http://192.168.1.030 (where 192.168.1.030 is the set address of the meter). The standard port for web
server is port "80". Server port may be changed by the user.

Caution: For proper web page operation a browser with JavaScript enabled and compatible with
XHTML 1.0 is required (all popular browsers, Internet Explorer, version 8 minimum).
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11.3.2.1 General view

LUML

EVERYTHING COUNTS

LICZY SIE WSZIYSTKO

Miernik parametréow sieci 3-fazowej typ NR30

400.306 V 34.999
399.696 V 2

402.218 v E 30.003

Q1 3705170 var 8 g 19.110 kw
Q2 6657.176 var (1f 14 637 kvar
Q3 4275123 var K S 24 316 KVA

Strona § Strona 10
Uavg 231667 V PF avg 0.786 232 804 3705170 var
I avg 35001 A 0.766 8147.903 VA
I(N) 5636 A 49.999 Hz 2 1 0.891

Page 13
uz 6657.176 var 2 9 4275123 var
12 40.00 9204.444 VA : 0: 3 6963.669 VA
0.691 )

Page 19
PDMD 19111 kW 19.110 kW Q S 24 316 kVA
SDMD 24318kvA 0.000 Wh EnQL 319.314kvarh 366.842 KVAh
IDMD 35001 A 0.000 Wh EnQC 2 kvarh 49999 Hz

11.660 %
11.693 %
11.708 %

Fig.28. View of the meter WWW page

11.3.2.2 Selection of Web server user
The meter has two user accounts for the WWW server secured by individual passwords:
* user: ”admin”, password: “admin” - access to configuration and the preview of parameters
* user: "user’, password: "pass” - access to the preview of parameters only.
Calling the meter IP address in the browser, for example http://192.168.1.30 will show the start window

in the browser where the user must enter the name and password.


http://192.168.1.30/
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Miernik parametrow sieci 3-fazowej typ NR30

Uzytkownik I

Hasto I
Zaloguj

Fig.29. View of the meter WWW server log window

Web server user names cannot be changed. However, it is possible to change the password for each
user - it is recommended to change passwords for security reasons. Password change is only possible
through the web page in "Ethernet” parameters group. Passwords can have a maximum of 8 characters.
If the password is lost - which will prevent you from using the web server, you must restore the Ethernet
interface parameters e.g. from the menu: Settings — Factory settings — Yes, or by entering the value of
"1" in register 4152. All standard parameters of the meter including the Ethernet parameters (according

to Table 9) and user passwords for WWW server will be restored:

user "admin” — password: "admin” ;

user "user’ — password "pass”.

11.3.3 FTP server
FTP file sharing protocol is implemented in NR30loT meters. The meter acts as a server, allowing
clients to access the internal memory of the meter file system. Access to files is possible using a
computer, tablet with installed FTP client or another device acting as FTP client. To transfer files using
FTP the following ports are normally used: "1025" - data port and "21" - command port. If necessary, the
user can change the port used by the FTP. Please note, that the configuration of the server and FTP

client ports must be the same.

FTP client program can work in passive mode. In passive mode the connection is established fully by
the client (the client chooses the data port). For file transfer with the meter it is possible to use maximum
one connection at the same time, that is why the maximum number of connections must be limited to "1”

in the client program.

11.3.3.1 Selection of FTP user

The meter has two user accounts for the FTP server secured by individual passwords:

* user: ”admin”, password: “admin” - access to files saving and reading

* user: "user’, password: "passftp”’ - access to archive files reading only.
FTP user names cannot be changed, however it is possible to change the password for each user - it is
recommended to change passwords for security reasons. Password change is only possible through the

web page in "Ethernet” parameters group. Passwords can have a maximum of 8 characters. If the
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password is lost - which will prevent you from using the FTP server, you must restore the Ethernet

interface default parameters e.g. from the menu: Settings — Factory settings — Yes, or by entering the

value of "1" in register 4152. All standard parameters of the meter including the Ethernet parameters

(according to Table 9) and user passwords for FTP server will be restored:

user "admin” — password: "admin” ;

user "user’ — password "passftp”.

FileZilla can be used as the FTP client. By typing the meter IP address in the address field we can view

2 pliki. Catkowity rozmiar: 2 521 164 bajty

12 plikow. Catkowity rozmiar: 19 175 618 bajtow

E MR30 - admin@10.0.1.110 - FileZilla - m} >
; Plik Edytuj Podglad Transfer Serwer Zakladki Pomogc Dostepna jest nowa wersjal
11 E e 1N (W '] = = <
F-|lE = CkEO LI Taocs
i;erwer: l:l Nazwa uzytkownika: | | Hasto: ‘ | Port: | | I Szybkie laczenie | *
H[Status: Listowanie katalogdw w "/12030006/2018" zakoriczone pomyélnie
Status: Uzyskiwanie listy katalogéw w "/18030006,/2018/03"...
Status: Listowanie katalogow w "/18030006/2018/03" zakorniczone pomysinie
Status: Uzyskiwanie listy katalogdw w "/18030006/2018/03/1"...
Status: Listowanie katalogow w "/18030006/2018/03/1" zakonczone pomysinie
Status: Polaczenie zakorficzone przez serwer
Adres lokalny: | EAWinword_Roboczy\NR30vwwnan, ~ | Serwer zdalny: | /18030006/2018/03/1
P Zrzuty_ekranow_15 02 2016 P =Y
Zrzuty_ekranéw_19_10_2015 =] 18030006
Zrzuty_ekrandw_1_03_2016 = 2018
Zrzuty_ekranow 8 05 2018 = ) 03
Zrzuty_ekranow_9_02_2018 v 1
.22
MNazwa pliku Rozmiar pli... Typ pliku Data modyfikacji
|| MR30.axf 2338380 Plik AXF 15.06.2018 14:48:48
|| nr30_upd.tar 182784 Plik TAR 15.06.2018 14:48:35
Mazwa pliku Rozmiar p.. Typ pliku Data modyfika... Prawa dost.. Wiadciciel/...
E5E09084440.C5V 2731 Microsoft... 08.03.2018 -F=-F=-F-- )
E5L) 09084457.CSV 18643 Microsoft.. 08.03.2018 -r=-r--r-- 0o
E5E09084722.C5V 1624939 Microsoft.. 09.03.2018 R )
E34109132053.C5V 1930115 Microsoft.. 12.03.2018 -F=-r=-r-- 00
EL12094134.C5V 1951611 Microsoft... 13.03.2018 -r=-r--r-- 00
5113091543.C5V 1831870 Microsoft.. 14.03.2018 -F=-F=-F-- )
E5L]14120634.C5V 1930115 Microsoft... 16.03.2018 -r=-r--r-- 0o
E54]16083854.C5V 1850115 Microsoft.. 16.03.2018 R )
E34]16124022.C5V 1930115 Microsoft.. 20.03.2018 -F=-r=-r-- 0o
51 20084005.C5V 1950115 Microsoft.. 22.03.2018 -r=-r--r-- 00
E5122102829.C5V 1850115 Microsoft.. 26.03.2018 -F=-F=-F-- )
£l 26093152.C5V 1845134 Microsoft.. 28.03.2018 -r=-r--r-- 0o

Plik lokalny/serwerowy Kierunek  Zdalny plik

Rozmiar Priorytet Status

Pliki w kolejce | Nieudane transfery Udane transfery

@ @ Kolgjka: pusta

and download archive files.

Fig.30. View of FTP session called in FileZilla program
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11.3.4 Modbus TCP/IP

NR30loT meter allows access to internal registers via Ethernet and Modbus TCP/IP. In order to set up a
connection it is necessary to set a unique IP address for the meter and to set the connection parameters
listed in Table 13.

Table 13
Register Description Default value
4146 Device address for Modbus TCP/IP 1
4147 Port number of Modbus TCP 502
4145 Time to close the port of Modbus TCP/IP service [s] 60
4144 The .maximum number of simultaneous connections to Modbus TCP/IP 4
service

The device address is the device address for Modbus TCP/IP protocol and is not the same as the
address value for Modbus RS485 protocol (address in Modbus network register 4100). By setting the
"Device Address for Modbus TCP/IP Protocol" parameter to "255", the meter will skip the address

analysis in the Modbus protocol frame (broadcast mode).

11.3.5 MQTT Protocol

MQTT is an uncomplicated protocol used in the Internet of Things (loT). It is based on a publica-
tion/subscription pattern. NR30loT, using this protocol, publishes various important control and meas-
urement information on an external server. If the server is located in the Internet network, it is possible
to read the parameters of the NR30loT meter from any place in the world with an access to this net-
work.

The MQTT protocol is configured in NR30IoT from the menu level (chapter 7.7 of the NR30loT meter
user's manual) or by using the Modbus RTU protocol via the RS-485 interface and Modbus TCP via
the Ethernet interface. The parameters to be set are the IP address and the broker port, that is the
MQTT server receiving the publications from the NR30loT meter. The period between consecutive
publications can be set in the limit (1-3600) s. Data are sent to the server in the form of text (ASCII). It
is not required that the data be formatted in any special way. Nevertheless, NR30loT uses the JSON
format to send variable names and their associated values. The format of data sent by NR30IoT is as
follows:

{"meter":"Unique ID","slot":"Date Time+TimeZone","Parameterindex":"Value",...}

where:

Unique ID - is the name of the MQTT client entered in the NR30loT meter,

Date Time - is the current date and time separated by a space,

Time Zone - is the time zone for Poland, that is +1:00,

Parameter Index - is a number that specifies the quantity measured according to the table below,

Value - is the number corresponding to the value of the measured quantity.

The number of parameters sent and the corresponding values is always the same and equal to 36, that

is the number of quantities presented in the table below.
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Table 13a
Index Basic Unit of Unit name Parameter description
measurement |the quantity

1 Voltage \% Volts Phase 1 voltage

2 Voltage Vv Volts Phase 2 voltage

3 Voltage \% Volts Phase 3 voltage

4 Current A Amperes Phase 1 current

5 Current A Amperes Phase 2 current

6 Current A Amperes Phase 3 current

7 Active power kw Kilowatts Active power of phase 1

8 Active power kw Kilowatts Active power of phase 2

9 Active power kw Kilowatts Active power of phase 3

10 Apparent power kVA Kilo-volt-amperes Apparent power of phase 1

11 Apparent power kVA Kilo-volt-amperes Apparent power of phase 2

12 Apparent power kVA Kilo-volt-amperes Apparent power of phase 3

13 Reactive power kVAR Kilovars Reactive power of phase 1

14 Reactive power kVAR Kilovars Reactive power of phase 2

15 Reactive power kVAR Kilovars Reactive power of phase 3

16 Power factor none none Power factor of phase 1

17 Power factor none none Power factor of phase 2

18 Power factor none none Power factor of phase 3

19 Phase angle ° Angular degrees Phase angle of phase 1
20 Phase angle ° Angular degrees Phase angle of phase 2
21 Phase angle ° Angular degrees Phase angle of phase 3
22 Voltage \% Volts The average of three phase voltages
23 Voltage Vv Volts The sum of three phase voltages
24 Current A Amperes The average of three phase currents
25 Current A Amperes The sum of three phase currents
26 Active power kw Kilowatts The average of three active powers
27 Active power kw Kilowatts The sum of three active powers
28 Apparent power kVA Kilo-volt-amperes | The average of three apparent powers
29 Apparent power kVA Kilo-volt-amperes The sum of three apparent powers
30 Reactive power kVAR Kilo-volt-amperes The average of three reactive powers
31 Reactive power kVAR Kilo-volt-amperes The sum of three reactive powers
32 Power factor none none The average of three power factors
33 Power factor none none The sum of three power factors
34 Phase angle ° Angular degrees The average of three phase angles
35 Phase angle ° Angular degrees The sum of three phase angles
36 Periods per Hz Frequency Network frequency

second
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Table 13b
Voltages
Index SREIE ITEES Unit Quantity name Description
rement
1 Voltage Vv Volts Voltage of phase L1
2 Voltage Vv Volts Voltage of phase L2
3 Voltage Vv Volts Voltage of phase L3
22 Voltage \% Volts Average of three phase voltages
23 Voltage V Volts Sum of three phase voltages
48 Voltage V Volts Phase-to-phase voltagelL1-2
49 Voltage V Volts Phase-to-phase voltagelL2-3
50 Voltage V Volts Phase-to-phase voltagel.3-1
113 Voltage V Volts mean phase-to-phase voltage
Table 13c
Currents
Index ZEEIB LR Unit Quantity name Description
rement
4 Current A Amperes Current of phase L1
5 Current A Amperes Current of phase L2
6 Current A Amperes Current of phase L3
24 Current A Amperes Average of three phase currents
25 Current A Amperes Sum of three phase currents
120 Current A Amperes average current (I Demand)
59 Current A Amperes Current in neutral wire In
Table 13d
Powers
Basic . : o
Index measurement Unit Quantity name Description
7 Active power kW Kilowatts Active power of phase L1
8 Active power kW Kilowatts Active power of phase L2
9 Active power kW Kilowatts Active power of phase L3
10 Apparent kVA Kilovolt-Ampere Apparent power of phase L1

power
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11 Apparent kVA Kilovolt-Ampere Apparent power of phase L2
power
12 Apparent kVA Kilovolt-Ampere Apparent power of phase L3
power
13 Reactive kVAR Kilovars Reactive power of phasel 1
power
14 Reactive kVAR Kilovars Reactive power of phasel2
power
15 Reactive kVAR Kilovars Reactive power of phaselL3
power
26 Active power kW Kilowatts Average of three active powers
27 Active power kW Kilowatts Sum of three active powers
28 Apparent kVA Kilo-volt-amperes Average of three apparent powers
power
29 Apparent kVA Kilo-volt-amperes Sum of three apparent powers
power
30 Reactive kVAR Kilo-volt-amperes Average of three reactive powers
power
31 Reactive kVAR Kilo-volt-amperes Sum of three reactive powers
power
130 Active power kW Kilowatts Active power averaged (P Demand)
45 Apparent kVA Kilovolt-Ampere Apparent power averaged (S Demand)
power
Table 13e
Energies
Index =EENE Unit Quantity name Description
measurement
68 Active energy| MWh Megawatt-hours Active imported 3-phase energy
1 =100MWh (Overflow counter for value 37)
37 Active energy kWh Kilowatt-hours Active imported 3-phase energy
69 Active energy| MWh Megawatt-hours Active exported 3-phase energy
1 =100MWh (Overflow counter for value 38)
38 Active energy kWh Kilowatt-hours Active exported 3-phase energy
144 Reactive MVARh Megavar-hours Reactive inductive 3-phase energy
energy 1 =100MWh (Overflow counter for value 145)
145 Reactive kVARh Kilovar-hours Reactive inductive 3-phase energy
energy
146 Reactive MVARh Megavar-hours Reactive capacitive 3-phase energy
energy 1 =100MWh (Overflow counter for value 147)
147 Reactive kVARhO Kilovar-hours Reactive capacitive 3-phase energy

energy
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72 Apparent MVAh Megavoltampere-hour | Apparent 3-phase energy (Overflow
energy 1 =100MWh counter for value 41)
41 Apparent kVAh Kilovoltampere-hour Apparent 3-phase energy
energy
148 Active energy| MWh Megawatt-hours Active imported 3-phase energy for
1 =100MWh the previous year (Overflow counter
for value 149)
149 Active energy kWh Kilowatt-hours Active imported 3-phase energy for
the previous year
150 Active energy| MWh Megawatt-hours Active exported 3-phase energy for
1 =100MWh the previous year (Overflow counter
for value 151)
151 Active energy kWh Kilowatt-hours Active exported 3-phase energy for
the previous year
152 Active energy| MWh Megawatt-hours Active imported 3-phase for the
1 =100MWh current year (Overflow counter for
value 153)
153 Active energy kWh Kilowatt-hours Active imported 3-phase for the
current year
154 Active energy| MWh Megawatt-hours Active exported 3-phase for the
1 =100MWh current year (Overflow counter for
value 155)
155 Active energy kWh Kilowatt-hours Active exported 3-phase for the
current year
156 Active energy| MWh Megawatt-hours Active imported 3-phase energy for
1 =100MWh the current month (Overflow counter
for value 157)
157 Active energy kWh Kilowatt-hours Active imported 3-phase energy for
the current month
158 Active energy| MWh Megawatt-hours Active exported 3-phase energy for
1 =100MWh the current month (Overflow counter
for value 159)
159 Active energy kWh Kilowatt-hours Active exported 3-phase energy for
the current month
160 Active energy| MWh Megawatt-hours Active imported 3-phase energy for
1 =100MWh the current week (Overflow counter
for value 161)
161 Active energy kWh Kilowatt-hours Active imported 3-phase energy for
the current week
162 Active energy| MWh Megawatt-hours Active exported 3-phase energy for
1 =100MWh the current week (Overflow counter
for value 163)
163 Active energy kWh Kilowatt-hours Active exported 3-phase energy for
the current week
164 Active energy| MWh Megawatt-hours Active imported 3-phase energy for

1=100MWh

the current 48 hours (Overflow
counter for value 165)
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165 Active energy kWh Kilowatt-hours Active imported 3-phase energy for
the current 48 hours
166 Active energy| MWh Megawatt-hours Active exported 3-phase energy for
1 =100MWh the current 48 hours (Overflow
counter for value 167)
167 Active energy kWh Kilowatt-hours Active exported 3-phase energy for
the current 48 hours
168 Active energy| MWh Megawatt-hours Active imported 3-phase energy for
1 =100MWh the current 24 hours (Overflow
counter for value 169)
169 Active energy kWh Kilowatt-hours Active imported 3-phase energy for
the current 24 hours
170 Active energy| MWh Megawatt-hours Active exported 3-phase energy for
1 =100MWh the current 24 hours (Overflow
counter for value 171)
171 Active energy kWh Kilowatt-hours Active exported 3-phase energy for
the current 24 hours
Table 13f
Others
Index SEEIE Unit Quantity name Description
measurement
16 Power factor lack lack Power factor of phase L1
17 Power factor lack lack Power factor of phase L2
18 Power factor lack lack Power factor of phase L3
19 Phase angle ° Angular Phase angle of phase L1
degrees
20 Phase angle ° Angular Phase angle of phase L2
degrees
21 Phase angle ° Angular Phase angle of phase L3
degrees
200 Tg factor of lack lack Tg factor of phase L1
phase
201 Tg factor of lack lack Tg factor of phase L2
phase
202 Tg factor of lack lack Tg factor of phase L3
phase
203 Power factor lack lack 3-phase active power factor
204 Tg factor of lack lack Factor tg 3-phase average
phase
51 THD U1 % percentages | Harmonic contents for voltage, phase 1
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54 THD I % percentages | Harmonic contents for current, phase 1
52 THD U2 % percentages | Harmonic contents for voltage, phase 2
55 THD 12 % percentages | Harmonic contents for current, phase 2
53 THD U3 % percentages | Harmonic contents for voltage, phase 3
56 THD 13 % percentages Harmonic contents for current, phase 3
57 THD U % percentages Harmonic contents for 3-phase mean
voltage
58 THD | % percentages Harmonic contents for 3-phase mean
current
32 Power factor lack lack The average of three power factors
33 Power factor lack lack The sum of three power factors
34 Phase angle ° Angular The average of three phase angles
degrees
35 Phase angle ° Angular The sum of three phase angles
degrees
36 Periods per Hz frequency Network frequency
second

214 Time S Seconds RTC time - seconds

215 Time lack lack RTC time — hours, minutes

216 Date lack lack RTC date — month, day

217 Date lack lack RTC date — year

221 Status 1 lack lack Status 1

222 Status 2 lack lack Status 2

223 Status 3 lack lack Status 3

224 Status 4 lack lack Status 4

225 Status 5 lack lack Status 5

226 Status 6 lack lack Status 6

Table 13g
Harmonics U1

Index meaEs;ﬁf;,(r:nent Unit Quantity name Description

300 HarU1[2] % percentages 2nd voltage harmonic of phase L1

301 HarU1[3] % percentages third voltage harmonic of phase L1
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348 HarU1[50] % percentages 50th voltage harmonic of phase L1
349 HarU1[51] % percentages 51st voltage harmonic of phase L1
900 HarU1[52] % percentages 52nd voltage harmonic of phase L1
901 HarU1[53] % percentages 53rd voltage harmonic of phase L1
911 HarU1[63] % percentages 63rd voltage harmonic of phase L1
Table 13h
Harmonics U2
Index SEEIE Unit Quantity name Description
measurement
350 HarU2[2] % percentages 2nd voltage harmonic of phase L2
351 HarU2[3] % percentages third voltage harmonic of phase L2
398 HarU2[50] % percentages 50th voltage harmonic of phase L2
399 HarU2[51] % percentages 51st voltage harmonic of phase L2
920 HarU2[52] % percentages 52nd voltage harmonic of phase L2
921 HarU2[53] % percentages 53rd voltage harmonic of phase L2
931 HarU2[63] % percentages 63rd voltage harmonic of phase L2
Table 13i
Harmonics U3
Index =EElE Unit Quantity name Description
measurement
400 HarU3[2] % percentages 2nd voltage harmonic of phase L3
401 HarU3[3] % percentages third voltage harmonic of phase L3
448 HarU3[50] % percentages 50th voltage harmonic of phase L3
449 HarU3[51] % percentages 51st voltage harmonic of phase L3
940 HarU3[52] % percentages 52nd voltage harmonic of phase L3
941 HarU3[53] % percentages 53rd voltage harmonic of phase L3
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951 HarU3[63] % percentages 63rd voltage harmonic of phase L3
Table 13j
Harmonics I1
Basic . . o
Index measurement Unit Quantity name Description
450 Harl1[2] % percentages 2nd current harmonic of phase L1
451 Harl1[3] % percentages third current harmonic of phase L1
498 Harl1[50] % percentages 50th current harmonic of phase L1
499 Harl1[51] % percentages 51st current harmonic of phase L1
960 Harl1[52] % percentages 52nd current harmonic of phase L1
961 Harl1[53] % percentages 53rd current harmonic of phase L1
971 Harl1[63] % percentages 63rd current harmonic of phase L1
Table 13k
Harmonics 12
Index SEEIE Unit Quantity name Description
measurement
500 Harl2[2] % percentages 2nd current harmonic of phase L2
501 Harl2[3] % percentages third current harmonic of phase L2
548 Harl2[50] % percentages 50th current harmonic of phase L2
549 Harl2[51] % percentages 51st current harmonic of phase L2
980 Harl2[52] % percentages 52nd current harmonic of phase L2
981 Harl2[53] % percentages 53rd current harmonic of phase L2
991 Harl2[63] % percentages 63rd current harmonic of phase L2
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Table 13|
Harmonics I3
Index meazﬁf;cr:nent Unit Quantity name Description
550 Harl3[2] % percentages 2nd current harmonic of phase L3
551 Harl3[3] % percentages third current harmonic of phase L3
598 Harl3[50] % percentages 50th current harmonic of phase L3
599 Harl3[51] % percentages 51st current harmonic of phase L3
1000 Harl3[52] % percentages 52nd current harmonic of phase L3
1001 Harl3[53] % percentages 53rd current harmonic of phase L3
1011 Harl3[63] % percentages 63rd current harmonic of phase L3
Table 13m
Minimums
Index meaESrSei(;nent Unit Quantity name Description
700 Voltage \% Volts Voltage of phase L1
701 Voltage Vv Volts Voltage of phase L2
702 Voltage Vv Volts Voltage of phase L3
703 Current A Ampere Current of phase L1
704 Current A Ampere Current of phase L2
705 Current A Ampere Current of phase L3
706 Active power kw Kilowatt Active power of phase L1
707 Active power kw Kilowatt Active power of phase L2
708 Active power kw Kilowatt Active power of phase L3
709 Reactive kVAR Kilovar Reactive power of phase L1
power
710 Reactive kVAR Kilovar Reactive power of phase L2
power
711 Reactive kVAR Kilovar Reactive power of phase L3
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power

712 Apparent kVA Kilovolt-Ampere Apparent power of phase L1
power

713 Apparent kVA Kilovolt-Ampere Apparent power of phase L2
power

714 Apparent kVA Kilovolt-Ampere Apparent power of phase L3
power

715 Power factor lack lack Power factor (PF) of phase L1

716 Power factor lack lack Power factor (PF) of phase L2

717 Power factor lack lack Power factor (PF) of phase L3

718 Tg factor of lack lack Ratio of reactive to active power L1
phase

719 Tg factor of lack lack Ratio of reactive to active power L2
phase

720 Tg factor of lack lack Ratio of reactive to active power L3
phase

721 Voltage Vv Volts Phase-to-phase voltage L1-2

722 Voltage Vv Volts Phase-to-phase voltage L2-3

723 Voltage Vv Volts Phase-to-phase voltage L3-1

724 Voltage \% Volts Average 3-phase voltage

725 Current A Ampere Average 3-phase current

726 Active power kw Kilowatt 3-phase active power

727 Reactive kVAR Kilovolt-Ampere 3-phase reactive power
power

728 Apparent kVA Kilovolt-Ampere 3-phase apparent power
power

729 Power factor lack lack Power factor (PF)

730 Factor tg lack lack 3-phase reactive to active power ratio

731 Periods per Hz Frequency Network frequency
second

732 Voltage V Volts Mean phase-to-phase voltage

733 Active power kw Kilowatt Active power averaged(P Demand)

734 Apparent kVA Kilovolt-Ampere | Apparent power averaged (S Demand)
power

735 Current A Ampere Current averaged (I Demand)

736 Current A Ampere Current in neutral wireln

739 THD U1 % percentages Harmonic contents for voltage, phaselL1

740 THD U2 % percentages Harmonic contents for voltage, phaselL2

741 THD U3 % percentages Harmonic contents for voltage, phaselL3

742 THD U % percentages Harmonic contents for 3-phase mean
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voltage

743 THD I1 % percentages Harmonic contents for current, phasel1

744 THD 12 % percentages Harmonic contents for current, phasel2

745 THD I3 % percentages Harmonic contents for current, phaselL3

746 THD | % percentages Harmonic contents for 3-phase mean

current
Table 13n
Maximums

Index mealzﬁf;,cr;nent Unit Quantity name Description

800 Voltage V Volts Voltage of phase L1

801 Voltage V Volts Voltage of phase L2

802 Voltage V Volts Voltage of phase L3

803 Current A Ampere Current of phase L1

804 Current A Ampere Current of phase L2

805 Current A Ampere Current of phase L3

806 Active power kw Kilowatt Active power of phase L1

807 Active power kw Kilowatt Active power of phase L2

808 Active power kw Kilowatt Active power of phase L3

809 Reactive kVAR Kilovar Reactive power of phase L1
power

810 Reactive kVAR Kilovar Reactive power of phase L2
power

811 Reactive kVAR Kilovar Reactive power of phase L3
power

812 Apparent kVA Kilovolt-Ampere Apparent power of phase L1
power

813 Apparent kVA Kilovolt-Ampere Apparent power of phase L2
power

814 Apparent kVA Kilovolt-Ampere Apparent power of phase L3
power

815 Power factor lack lack Power factor (PF) of phase L1

816 Power factor lack lack Power factor (PF) of phase L2

817 Power factor lack lack Power factor (PF) of phase L3

818 Tg factor of lack lack Ratio of reactive to active power L1
phase

819 Tg factor of lack lack Ratio of reactive to active power L2
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phase
820 Tg factor of lack lack Ratio of reactive to active power L3
phase
821 Voltage \% Volts Phase-to-phase voltage L1-2
822 Voltage Vv Volts Phase-to-phase voltage L2-3
823 Voltage \% Volts Phase-to-phase voltage L3-1
824 Voltage V Volts Average 3-phase voltage
825 Current A Ampere Average 3-phase current
826 Active power kw Kilowatt 3-phase active power
827 Reactive kVAR Kilovolt-Ampere 3-phase reactive power
power
828 Apparent kVA Kilovolt-Ampere 3-phase apparent power
power
829 Power factor lack lack Power factor (PF)
830 Factor tg lack lack 3-phase reactive to active power ratio
831 Periods per Hz frequency Network frequency
second
832 Voltage V Volts Mean phase-to-phase voltage
833 Active power kw Kilowatt Active power averaged(P Demand)
834 Apparent kVA Kilovolt-Ampere | Apparent power averaged (S Demand)
power
835 Current A Ampere Average Current (I Demand)
836 Current A Ampere Current in neutral wireln
839 THD U1 % percentages Harmonic contents for voltage, phaselL1
840 THD U2 % percentages Harmonic contents for voltage, phaselL2
841 THD U3 % percentages Harmonic contents for voltage, phaselL3
842 THD U % percentages Harmonic contents for 3-phase mean
voltage
843 THD I % percentages Harmonic contents for current, phaselL1
844 THD 12 % percentages Harmonic contents for current, phaselL2
845 THD 13 % percentages Harmonic contents for current, phaselL3
846 THD | % percentages Harmonic contents for 3-phase mean

current

To read data from the NR30loT meter, connect to the server on which NR30loT publishes information
and perform a subscription to the topic that was entered in the meter during the configuration of the
MQTT protocol.
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MAP OF REGISTERS OF NR30IoT METER

In NR30IoT meter the data is placed in 16- and 32-bit registers. Process variables and parameters of
the meter are located in the address space of registers in a manner dependent on the type of the
variable. Bits in 16-bit register are numbered from the youngest to the oldest (b0-b15). 32-bit registers
contain floating point numbers in IEEE-754 standard. Byte order 3210 — the oldest is sent first.

Table 14
Address range | Value type Description
Integer Value placed in one 16-bit register. Registers for meter configuration.
4000 - 4159 (16 bits) Des(,jgription of registers can be found in table 16. Registers for recording and
reading.
Integer Value placed in one 16-bit register. Registers for configuration of
4200 — 4260 . programmable read-only register group Description of registers can be found
(e i) in table 15. Registers for recording and reading
Integer Value placed in one 16-bit register. Registers for configuration of displayed
4300 — 4388 (16 bits) pages, Description of registers can be found in table 19. Registers for
recording and reading.
Integer Value placed in one 16-bit register. Registers of status, energy values, the
4400- 4485 (16 bits) meter MAC address, configuration data. Description of registers can be found
in table 20. Read-only registers.
Float Values placed in two successive 16-bit registers. Registers contain the same
6000 — 6970 . data as 32-bit registers of 7500 — 7953 range. Read-only registers. Byres
(2x16 bits)
order (1-0-3-2)
Float Content of registers set in registers 4200 — 4359. Byres order (3-2-1-0)
7000 - 7118 .
(2x16 bits)
7900 — 7318 FIoat. Content of registers set in registers 4200 — 4359. Byres order (1-0-3-2)
(2x16 bits)
Float Content of registers set in registers 4200 — 4359. Values placed in single 32-
7400 - 7459 (32 bits) bit register.
Float Values placed in a single 32-bit register. Description of registers can be found
7500 — 7985 (32 bits) in table 21. Read-only registers.
Float Values placed in two successive 16-bit registers. Registers contain the same
8000 - 8970 . data as 32-bit registers of 7500 — 7953 range. Read-only registers. Byres
(2x16 bits)
order (3-2-1-0)
9000 — 9144 Float Value is set in the two following 16-bit registers Description of registers is
(2x16 bits) | shown in Table 22. Readout registers. Bytes sequence (1-0-3-2)
Float Value is set in the two following 16-bit registers.Description of registers is
9200 — 9344 (2x16 bits) | shown in Table 22. Readout registers. Bytes sequence (3-2-1-0)

Table 15
glEer) Ot Range Description Default
address | rations

4000 RW 0...9999 Protection — password 0
Connections layout
0 - 3Ph/4W
4001 RwW 0..1 1- 3Ph/3W 0
2 - 1Ph/2W
Voltage at terminal 2:
0 - voltage of the first phase L1
4002 RW 0.2 1 - voltage of the second phase L2 0
2 - voltage of the third phase L3
Voltage at terminal 5:
0 - voltage of the first phase L1
SIS R Vo 1 - voltage of the second phase L2 !
2 - voltage of the third phase L3
Voltage at terminal 8:
0 - voltage of the first phase L1
4004 RW 0.2 1 - voltage of the second phase L2 2
2 - voltage of the third phase L3
4005 RW 0..5 Current at terminals 1,3: 0
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0 - current of the first phase || 1
1 - reversed current direction of phase L1: -l 4
2 - current of the second phase I 2
3 - reversed current direction of phase L2: -1 2
4 - current of the third phase I 3
5 - reversed current direction of phase L3: -l 3

Current at terminals 4,6:
0 - current of the first phase I 1
1 - reversed current direction of phase L1: -l 1

4006 RwW 0.5 2 - current of the second phase I 2 2
3 - reversed current direction of phase L2: -l 2
4 - current of the third phase I3
5 - reversed current direction of phase L3: -l .3
Current at terminals 7,9:
0 - current of the first phase I 1
1 - reversed current direction of phase L1: -l 1
4007 RW 0..5 2 - current of the second phase I 2 4
3 - reversed current direction of phase L2: -I, 2
4 - current of the third phase I 3
5 - reversed current direction of phase L3: - 3
4008 RW 0.1 Current input range: 1Aor 5A: 0- 1 'A, 1- 5A0r63A 1
depending on the version
4009 RW Reserved
4010 RW 0..18 Primary voltage of transformer, two older bytes 0
4011 RW 0..65535 Primary voltage of transformer, two younger bytes 100
4012 RW 1..10000 Secondary voltage of transformer x 10 1000
4013 RW 1..20000 Primary current of transformer 5
4014 RW 1..1000 Secondary current of transformer 5
Active power averaging time P Demand,
4015 RW 0.2 apparent power S Demand, 0
current | Demand
0-15, 1- 30, 2- 60 minutes
Synchronization with real time clock
0 - no synchronization
4016 RW 0.1 1 - synchronization with the clock 1
4017 RW Reserved
577 .. 1000 V 577 or
4018 RW or Phase input voltage x10 2300
2300 .. 4000 V
1000 .. 1700 V
4019 RW 4000 .?(2900 Vv Phase-to-phase input voltage x10 128800r
4020 RW Reserved
4021 RW Reserved
4022 RW Reserved
4023 RW Reserved
Resetting energy meters:
4024 RW 0. 4 0- no changeg, 1- reset active energies, _ 0
2 — erase reactive energies, 3 — erase apparent energies, 4 —
erase all energies
Resetting averaged parameters
w20 e bed P Demand, S Demand, | Demand
4026 RW 0.1 Resetting min, max 0
4027 RW 0.1 Resetting alarm signaling maintenance 0
4028 RW Reserved
4029 RW Reserved
Alarm output 1- logic actions of conditions 1, 2, 3
4030 RwW 0.4 0-C1 0

1-C1vC2vC3
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2-C1AC2AC3
3-(C1AC2)vC3
4-(C1vC2AC3
4031 RW 01 Alarm output 1- state of relay at alarm occurrence: 0 - relay off 1
g 1 -relay on
4032 RW 0,1 Alarm output 1- lock of alarm deactivation 0
4033 RW 0,1 Alarm output 1 - signaling of alarm occurrence 0
4034 RW 01 52 Alarm output 1 — quantity for condition 1 (c1) 38
(code acc. to table 8)
Alarm output 1 — type for condition 1: 0 —n_on, 1 — noFF,
4035 RW 0.9 2-on,3-0FF, 4—-H_on, 5-HoFF, 6 — 3non, 7 — 3noF, 0
8-3 on, 9-3 oF
4036 RW -14406'0"1440 Alarm output 1 - lower valug of switching condition 1 of input 900
[%oo] nominal range
4037 RW -14406'0"1440 Alarm output 1 - upper valug of switching condition 1 of input 1100
[*/oo] nominal range
4038 RW 0..3600 s Alarm output 1 — delay of condition 1 activation 0
4039 RW 0..3600 s Alarm output 1 — delay of condition 1 deactivation 0
4040 RW 0..3600 s Alarm output 1 — lock of condition 1 reactivation 0
4041 RW 0,1 Alarm output 1 — signaling condition 1 occurrence 0
4042 RW Reserved
4043 RW 01.52 Alarm output 1 — quantity for condition 2 (c2) 38
(code acc. to table 8)
Alarm output 1 — type for condition 2: 0 —n_on, 1 — noFF,
4044 RW 0.9 2-on,3-0oFF,4—-H_on, 5-HoFF, 6 — 3non, 7 — 3noF, 0
8-3 on,9-3 oF
4045 RW -14406'0"1440 Alarm output 1 - lower valug of switching condition 2 of input 900
[°/oo] nominal range
4046 RW -14406'0"1440 Alarm output 1 - upper valug of switching condition 2 of input 1100
[®/oo) nominal range
4047 RW 0..3600 s Alarm output 1 — delay of condition 2 activation 0
4048 RW 0..3600 s Alarm output 1 — delay of condition 2 deactivation 0
4049 RW 0..3600 s Alarm output 1 — lock of condition 2 reactivation 0
4050 RW 0,1 Alarm output 1 — signaling condition 2 occurrence 0
4051 RW Reserved
4052 RW 01 52 Alarm output 1 — quantity for condition 3 (c3) 38
(code acc. to table 8)
Alarm output 1 — type for condition 3: 0 —n_on, 1 — noFF, 2— on,
4053 RW 0.9 3 -0oFF, 4-H_on, 5-HoFF, 6 —3non, 7 — 3noF, 8 —3_on, 9- 0
3 oF
4054 RW -14406'0"1440 Alarm output 1 - lower valug of switching condition 3 of input 900
(%00l nominal range
4055 RW -14406'0"1440 Alarm output 1 - upper valug of switching condition 3 of input 1100
[*/oo] nominal range
4056 RW 0..3600 s Alarm output 1 — delay of condition 3 activation 0
4057 RW 0..3600 s Alarm output 1 — delay of condition 3 deactivation 0
4058 RW 0..3600 s Alarm output 1 — lock of condition 2 reactivation 0
4059 RW 0,1 Alarm output 1 — signaling condition 2 occurrence 0
4060 RW Reserved
Alarm output 2- logic actions of conditions 1, 2, 3
0-C1
1-C1vC2vC3
4061 | RW 0.4 2-C1AC2AC3 0
3-(C1AC2)vC3
4—-(C1vC2AC3
4062 RW 0.1 Alarm output 2- state of relay at alarm occurrence: O - relay off 1
’ 1-relay on
4063 RW 0,1 Alarm output 2- lock of alarm deactivation 0
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4064 RW 0,1 Alarm output 2 - signaling of alarm occurrence 0
4065 RW 01.52 Alarm output 2 — quantity for condition 1 (c1) 38
(code acc. to table 8)
Alarm output 2 — type for condition 1: 0 —n_on, 1 — noFF,
4066 RW 0.9 2-on,3-0oFF,4—-H_on, 5—-HoFF, 6 — 3non, 7 — 3noF, 0
8-3 on,9-3 oF
4067 RW -14406'0"1440 Alarm output 2 - lower valug of switching condition 1 of input 900
[*/ool nominal range
4068 RW -14406'0”1440 Alarm output 2 - upper valug of switching condition 1 of input 1100
[®/oo) nominal range
4069 RW 0..3600 s Alarm output 2 — delay of condition 1 activation 0
4070 RW 0..3600 s Alarm output 2 — delay of condition 1 deactivation 0
4071 RW 0..3600 s Alarm output 2 — lock of condition 1 reactivation 0
4072 RW 0,1 Alarm output 2— signaling condition 1 occurrence 0
4073 RW Reserved
4074 RW 01 52 Alarm output 2 — quantity for condition 2 (c2) 38
(code acc. to table 8)
Alarm output 2 — type for condition 2: 0 —n_on, 1 — noFF,
4075 RW 0.9 2-on,3-0FF, 4—-H_on, 5-HoFF, 6 — 3non, 7 — 3noF, 0
8—-3 on,9-3 oF
4076 RW -14406'0"1440 Alarm output 2 - lower valug of switching condition 2 of input 900
[®/oo) nominal range
4077 RW _14406'0”1440 Alarm output 2 - upper valug of switching condition 2 of input 1100
[*/oo] nominal range
4078 RW 0..3600 s Alarm output 2 — delay of condition 2 activation 0
4079 RW 0..3600 s Alarm output 2 — delay of condition 2 deactivation 0
4080 RW 0..3600 s Alarm output 2 — lock of condition 2 reactivation 0
4081 RW 0,1 Alarm output 2— signaling condition 2 occurrence 0
4082 RW Reserved
4083 RW 0.1.52 Alarm output 2 — quantity for condition 3 (c3) 38
(code acc. to table 8)
Alarm output 2 — type for condition 3: 0 —n_on, 1 — noFF,
4084 RW 0.9 2-on,3-0oFF,4—-H_on, 5-HoFF, 6 — 3non, 7 — 3noF, 0
8-3 on,9-3 oF
4085 RW -14406'0"1440 Alarm output 2 - lower valug of switching condition 3 of input 900
[°/oo] nominal range
4086 RW -14406'0"1440 Alarm output 2 - upper valug of switching condition 3 of input 1100
[®/ool nominal range
4087 RW 0..3600 s Alarm output 2 — delay of condition 3 activation 0
4088 RW 0..3600 s Alarm output 2 — delay of condition 3 deactivation 0
4089 RW 0..3600 s Alarm output 2 — lock of condition 2 reactivation 0
4090 RW 0,1 Alarm output 2 — signaling condition 2 occurrence 0
4091 RW Reserved
4092 RW Reserved
4093 RW Reserved
4094 RW Reserved
4095 RW Reserved
4096 RW Reserved
4097 RW Reserved
4098 RW Reserved
4099 RW Reserved
4100 RW 1..247 Address on the Modbus network. 1
4101 RW 0.3 Transmission mode: 0->8n2, 1->8e1, 2->801, 0
3->8n1
Baud rate: 0->4800, 1->9600
4102 RW 0.5 2->19200, 3->38400, 4->57600, 5->115200 !
4103 RW Reserved
4104 RW 0.1 Update the change of transmission parameters 0
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4105 RW Reserved
Group 1, archived values bit0 — reserved, bit1- U1, bit2- I1, ...
4106 Rw 0...0xFFFF bit15- PF2 .acc. to table 8 0x0000
Group 1, archived values bit16- tg2,
4107 RW AR bit17-THD U2, ... bit31-XQ ,acc to table 8 0x0000
Group 1, archived values bit32- XS,
4108 RW 0...0xFFFF bit33- PF avg, ... ,bitd7- En P- ,acc. to table 8 0x0000
4109 RW 0...OXO00F Group 1, archived values bit48 En Q ind,...,bit51-Phase order 0x0000
acc. to table 8
4110 RW 1...52 Group 1, value trigerring archiving 1
Group 1, archiving type : 0 —n_on, 1 —noFF, 2 —on,
4111 RwW 0.9 3 - oFF, 4 —H_on, 5 - HoFF, 6 — 3non, 7 — 3noF, 0
8—-3 on,9-3 oF
4112 RwW -1440..0..1440 Group 1, lower threshold of archiving in °/o0 900
4113 RW -1440..0..1440 Group 1, upper threshold of archiving in /o0 1100
4114 RW 1..3600 Group 1, archiving period in seconds 1
Group 2, archived values bit0 — reserved, bit1- U1, bit2- I1, ...
4115 RwW 0...0xFFFF bit15- PE2 acc. to table 8 0x0000
Group 2, archived values bit16- tg2,
4116 RW 0...OxFFFF bit17-THD U2, ... bit31— 3Q ,acc to table 8 0x0000
Group 2, archived values bit32- =S,
4z RW 0...OXFFFF bit33- PF avg, ... ,bit47- En P- Jacc. to table 8 0x0000
4118 RW 0...0X000F Group 2, archived values bit48 En Q ind,...,bit51-Phase order 0x0000
acc. to table 8
4119 RW 1...52 Group 2, value trigerring archiving 1
Group 2, archiving type : 0 —n_on, 1 — noFF, 2 —on,
4120 RwW 0.9 3 - 0oFF, 4 —-H_on, 5 - HoFF, 6 — 3non, 7 — 3noF, 0
8-3 on,9-3 oF
4121 RwW -1440..0..1440 Group 2, lower threshold of archiving in °/oo 900
4122 RwW -1440..0..1440 Group 2, upper threshold of archiving in °/,, 1100
4123 RW 1..3600 Group 2, archiving period in seconds 1
4124 RW Reserved
Copying the archive to the file archive memory.
4125 RW 0,1 »1 ,— copy the archive to file archive memory /only records 0
which have been recorded since the last copying/
4126 RW 0,1 Deleting the whole internal archive 0
4127 RW 0.2 Field separator: 0 - comma, 1- semicolon; 2 -tab "' ,
4128 RW 0,1 Decimal separator O - dot'.' 1 - comma '’
4129 RW Reserved
Enabling/disabling DHCP client (the service of automatic
acquiring the parameters of Ethernet interface IP protocol of the
meter from external DHCP servers located within the same LAN
network).
0 - DHCP service disabled — manually configure the IP
address and subnet mask of the meter;
SIS S 0.1 1- DHCP service enabled, after powering up, or after selecting 1
the menu option APPL, or after entering value “1” to register
4099 the meter will automatically receive the IP address, subnet
mask and gateway address from the DHCP server, the gateway
address will be the address of the server which assigned the
parameters to the meter,
49320
Third and second byte (B3.B2) of meter IP address, format IPv4 | (0xCOA8
4131 RwW 0...65535 - B3.B2.B1.B0 _
192.168)
. . 356
4132 RW 0..65535 First and zero byte (B1.B0) of meter IP address, format IPv4: (0x0164 =
B3.B2.B1.B0 1.100)
Third and second byte (B3.B2) of meter subnet mask address,
4133 | RW 0..65535 | ask format: B3.B2.B1.BO 65535
4134 RW 0...65535 First and zero byte (B1.B0) of meter subnet mask address, 65280
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mask format: B3.B2.B1.B0
Third and second byte (B3.B2) of meter default gateway,
4135 RW 0..65535 gateway address format: B3.B2.B1.B0 49320
First and zero byte (B1.B0) of meter default gateway address,
DIEs N b ee8s gate address format: B3.B2.B1.B0 25
Third and second byte (B3.B2) of meter DNS address, format  |0x0808=8
4137 | RW 0..85535 |py4: B3.B2.B1.B0 8
First and zero byte (B1.B0) of meter DNS address, format IPv4: (0x0808=8
4138 RwW 0...65535 B3 B2 B1.BO 8
4139 RW Reserved
4140 RW Reserved
Ethernet interface baud rate:
0 — automatic selection of baud rate
4141 RwW 0..2 1-10 Mb/s 0
2 —100 Mb/s
4142 RW 20...65535 Commend port number of FTP server 21
4143 RW 20...65535 Data port number of FTP server 1025
4144 RW 1 4 The maximu_m number of simultaneous connections to Modbus 1
TCP/IP service
4145 RW 10...600 Time to close the port of Modbus TCP/IP service, in seconds 60
4146 RW 0...255 Device address for Modbus TCP/IP 1
4147 RwW 0...65535 Port number of Modbus TCP 502
4148 RW 80...65535 Web server port number 80
Memorizing new parameters of Ethernet interface and re-
initiating the interface
4149 RW 0,1 0 — no changes, 0
1 — memorizing new parameters and re-initiating Ethernet
interface,
4150 RW 0..2 Menu language: 0-ENG, 1-PL, 2-DE 1
4151 RW 0,1 Reserved 0
4152 RW 0.1 Recording standard parameters (with rgset of energies and min 0
and max averaged parameters), including Ethernet,
4153 RW 0..59 Seconds 0
4154 RW 0...2359 Hour *100 + Minutes 0
4155 RW 101...1231 Month * 100 + day 101
4156 RW 2015...2077 Year 2015
4157 RW Reserved
4158 RW Reserved
4159 RW Reserved

The values of alarm conditions switching recorded in registers 4036, 4037, 4054, 4055, 4067, 4068,
4076, 4077, 4085, 4086 are multiplied by 10 e.g. the value of 100 % should be typed as “1000”.

Table 16
SER B O_p e- Range Description Default
address |rations
4200 RW 7500 .. 7957 Register 1 of programmable read-only register group 7500
4201 RW 7500 .. 7957 Register 2 of programmable read-only register group 7501
4202 RW 7500 .. 7957 Register 3 of programmable read-only register group 7502
4203 RW 7500 .. 7957 Register 4 of programmable read-only register group 7503
4204 RW 7500 .. 7957 Register 5 of programmable read-only register group 7504
4205 RW 7500 .. 7957 Register 6 of programmable read-only register group 7505
4206 RW 7500 .. 7957 Register 7 of programmable read-only register group 7506
4207 RW 7500 .. 7957 Register 8 of programmable read-only register group 7507
4208 RW 7500 .. 7957 Register 9 of programmable read-only register group 7508
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ST O_p e Range Description Default
address |rations
4209 RW 7500 .. 7957 Register 10 of programmable read-only register group 7509
4210 RW 7500 .. 7957 Register 11 of programmable read-only register group 7510
4211 RW 7500 .. 7957 Register 12 of programmable read-only register group 7511
4212 RW 7500 .. 7957 Register 13 of programmable read-only register group 7512
4213 RW 7500 .. 7957 Register 14 of programmable read-only register group 7513
4214 RW 7500 .. 7957 Register 15 of programmable read-only register group 7514
4215 RW 7500 .. 7957 Register 16 of programmable read-only register group 7515
4216 RW 7500 .. 7957 Register 17 of programmable read-only register group 7516
4217 RW 7500 .. 7957 Register 18 of programmable read-only register group 7517
4218 RW 7500 .. 7957 Register 19 of programmable read-only register group 7518
4219 RW 7500 .. 7957 Register 20 of programmable read-only register group 7519
4220 RW 7500 .. 7957 Register 21 of programmable read-only register group 7520
4221 RW 7500 .. 7957 Register 22 of programmable read-only register group 7521
4222 RW 7500 .. 7957 Register 23 of programmable read-only register group 7522
4223 RW 7500 .. 7957 Register 24 of programmable read-only register group 7523
4224 RW 7500 .. 7957 Register 25 of programmable read-only register group 7524
4225 RW 7500 .. 7957 Register 26 of programmable read-only register group 7525
4226 RW 7500 .. 7957 Register 27 of programmable read-only register group 7526
4227 RW 7500 .. 7957 Register 28 of programmable read-only register group 7527
4228 RW 7500 .. 7957 Register 29 of programmable read-only register group 7528
4229 RW 7500 .. 7957 Register 30 of programmable read-only register group 7529
4230 RW 7500 .. 7957 Register 31 of programmable read-only register group 7530
4231 RW 7500 .. 7957 Register 32 of programmable read-only register group 7531
4232 RW 7500 .. 7957 Register 33 of programmable read-only register group 7532
4233 RW 7500 .. 7957 Register 34 of programmable read-only register group 7533
4234 RW 7500 .. 7957 Register 35 of programmable read-only register group 7534
4235 RW 7500 .. 7957 Register 36 of programmable read-only register group 7535
4236 RW 7500 .. 7957 Register 37 of programmable read-only register group 7536
4237 RW 7500 .. 7957 Register 38 of programmable read-only register group 7537
4238 RW 7500 .. 7957 Register 39 of programmable read-only register group 7538
4239 RW 7500 .. 7957 Register 40 of programmable read-only register group 7539
4240 RW 7500 .. 7957 Register 41 of programmable read-only register group 7540
4241 RW 7500 .. 7957 Register 42 of programmable read-only register group 7541
4242 RW 7500 .. 7957 Register 43 of programmable read-only register group 7542
4243 RW 7500 .. 7957 Register 44 of programmable read-only register group 7543
4244 RW 7500 .. 7957 Register 45 of programmable read-only register group 7544
4245 RW 7500 .. 7957 Register 46 of programmable read-only register group 7545
4246 RW 7500 .. 7957 Register 47 of programmable read-only register group 7546
4247 RW 7500 .. 7957 Register 48 of programmable read-only register group 7547
4248 RW 7500 .. 7957 Register 49 of programmable read-only register group 7548
4249 RW 7500 .. 7957 Register 50 of programmable read-only register group 7549
4250 RW 7500 .. 7957 Register 51 of programmable read-only register group 7550
4251 RW 7500 .. 7957 Register 52 of programmable read-only register group 7551
4252 RW 7500 .. 7957 Register 53 of programmable read-only register group 7552
4253 RW 7500 .. 7957 Register 54 of programmable read-only register group 7553
4254 RW 7500 .. 7957 Register 55 of programmable read-only register group 7554
4255 RW 7500 .. 7957 Register 56 of programmable read-only register group 7559
4256 RW 7500 .. 7957 Register 57 of programmable read-only register group 7560
4257 RW 7500 .. 7957 Register 58 of programmable read-only register group 7561
4258 RW 7500 .. 7957 Register 59 of programmable read-only register group 7566
4259 RW 7500 .. 7957 Register 60 of programmable read-only register group 7567
4260 RW 0.1 Restore factory group 0 — no changes, 1 — restore the factory 0
group
Table 18

Address of 16- Register
bit registers address

Operations Description
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2x16 1032/ 32 bits

2x16 3210

7200/7000 7400 R Content of register set in register 4200
7202/7002 7401 R Content of register set in register 4201
7204/7004 7402 R Content of register set in register 4202
7206/7006 7403 R Content of register set in register 4203
7208/7008 7404 R Content of register set in register 4204
7210/7010 7405 R Content of register set in register 4205
7212/7012 7406 R Content of register set in register 4206
7214/7014 7407 R Content of register set in register 4207
7216/7016 7408 R Content of register set in register 4208
7218/7018 7409 R Content of register set in register 4209
7220/7020 7410 R Content of register set in register 4210
7222/7022 7411 R Content of register set in register 4211
7224/7024 7412 R Content of register set in register 4212
7226/7026 7413 R Content of register set in register 4213
7228/7028 7414 R Content of register set in register 4214
7230/7030 7415 R Content of register set in register 4215
7232/7032 7416 R Content of register set in register 4216
7234/7034 7417 R Content of register set in register 4217
7236/7036 7418 R Content of register set in register 4218
7238/7038 7419 R Content of register set in register 4219
7240/7040 7420 R Content of register set in register 4220
72427042 7421 R Content of register set in register 4221
7244/7044 7422 R Content of register set in register 4222
7246/7046 7423 R Content of register set in register 4223
7248/7048 7424 R Content of register set in register 4224
7250/7050 7425 R Content of register set in register 4225
7252/7052 7426 R Content of register set in register 4226
7254/7054 7427 R Content of register set in register 4227
7256/7056 7428 R Content of register set in register 4228
7258/7058 7429 R Content of register set in register 4229
7260/7060 7430 R Content of register set in register 4230
7262/7062 7431 R Content of register set in register 4231
7264/7064 7432 R Content of register set in register 4232
7266/7066 7433 R Content of register set in register 4233
7268/7068 7434 R Content of register set in register 4234
7270/7070 7435 R Content of register set in register 4235
7272/7072 7436 R Content of register set in register 4236
7274/7074 7437 R Content of register set in register 4237
7276/7076 7438 R Content of register set in register 4238
7278/7078 7439 R Content of register set in register 4239
7280/7080 7440 R Content of register set in register 4240
7282/7082 7441 R Content of register set in register 4241
7284/7084 7442 R Content of register set in register 4242
7286/7086 7443 R Content of register set in register 4243
7288/7088 7444 R Content of register set in register 4244
7290/7090 7445 R Content of register set in register 4245
7292/7092 7446 R Content of register set in register 4246
7294/7094 7447 R Content of register set in register 4247
7296/7096 7448 R Content of register set in register 4248
7298/7098 7449 R Content of register set in register 4249
7300/7100 7450 R Content of register set in register 4250
7302/7102 7451 R Content of register set in register 4251
7304/7104 7452 R Content of register set in register 4252
7306/7106 7453 R Content of register set in register 4253
7308/7108 7454 R Content of register set in register 4254
7310/7110 7455 R Content of register set in register 4255
7312/7112 7456 R Content of register set in register 4256
7314/7114 7457 R Content of register set in register 4257
7316/7116 7458 R Content of register set in register 4258
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| 7318/7118 | 7459 | |Content of register set in register 4259
Table 19

I::g:tsesr r:tiF:) er;s Range Description Default
4300 RW 0...1 Backlight: 0 — disabled, 1 — enabled 1
4301 RW 0..3600 Backlight shutdown time 0
4302 RwW Reserved
4303 | RW | 0x0001..0xFFFF | Enablingdisplaying pages BitO - page 1, Bit1 — | ¢ prpp

page 2, ...Bit15 — page 16
4304 | RW | 0x0000..0x007F | £nablingdisplaying pages Bit —page 17, Bit1 — | = 547
page 18, ...Bit6 — page 23

4305 RW 00..50 Page 1 display 1, U1 1
4306 RW 00..50 Page 1 display 2, U2 10
4307 RwW 00..50 Page 1 display 3, U3 19
4308 RW 00..50 Page 2 display 1, U12 38
4309 RW 00..50 Page 2 display 2, U23 39
4310 RW 00..50 Page 2 display 3, U31 40
4311 RW 00..50 Page 3 display 1, I1 2
4312 RW 00..50 Page 3 display 2, 12 11
4313 RW 00..50 Page 3 display 3, 13 20
4314 RW 00..50 Page 4 display 1, P1 3
4315 RW 00..50 Page 4 display 2, P2 12
4316 RW 00..50 Page 4 display 3, P3 21
4317 RW 00..50 Page 5 display 1, Q1 4
4318 RW 00..50 Page 5 display 2, Q2 13
4319 RW 00..50 Page 5 display 3, Q3 22
4320 RW 00..50 Page 6 display 1, PF1 6
4321 RW 00..50 Page 6 display 2, PF2 15
4322 RW 00..50 Page 6 display 3, PF3 24
4323 RW 00..50 Page 7 display 1, tg1 7
4324 RW 00..50 Page 7 display 2, tg2 16
4325 RW 00..50 Page 7 display 3, tg3 25
4326 RW 00..50 Page 8 display 1, P 30
4327 RW 00..50 Page 8 display 2, 2Q 31
4328 RW 00..50 Page 8 display 3, S 32
4329 RW 00..50 Page 9 display 1, U avg 28
4330 RW 00..50 Page 9 display 2, | avg 29
4331 RW 00..50 Page 9 display 3, I(N) 45
4332 RW 00..50 Page 10 display 1, PFavg 33
4333 RW 00..50 Page 10 display 2, tgavg 34
4334 RW 00..50 Page 10 display 3, f 37
4335 RW 00..50 Page 11 display 1, U1 1
4336 RW 00..50 Page 11 display 2, I1 2
4337 RW 00..50 Page 11 display 3, P1 3
4338 RW 00..50 Page 12 display 1, Q1 4
4339 RW 00..50 Page 12 display 2, S1 5
4340 RW 00..50 Page 12 display 3, PF1 6
4341 RW 00..50 Page 13 display 1, U2 10
4342 RW 00..50 Page 13 display 2, 12 11
4343 RW 00..50 Page 13 display 3, P2 12
4344 RW 00..50 Page 14 display 1, Q2 13
4345 RW 00..50 Page 14 display 2, S2 14
4346 RW 00..50 Page 14 display 3, PF2 15
4347 RW 00..50 Page 15 display 1, U3 19
4348 RW 00..50 Page 15 display 2, 13 20
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I::g:ztsesr rgil::) er;s Range Description Default
4349 RW 00..50 Page 15 display 3, P3 21
4350 RW 00..50 Page 16 display 1, Q3 22
4351 RW 00..50 Page 16 display 2, S3 23
4352 RW 00..50 Page 16 display 3, PF3 24
4353 RW 00..50 Page 17 display 1, P DMD 42
4354 RW 00..50 Page 17display 2, S DMD 43
4355 RW 00..50 Page 17display 3, | DMD 44
4356 RW 00..50 Page 18 display 1, P 30
4357 RW 00..50 Page 18 display 2, En P+ 48
4358 RW 00..50 Page 18 display 3, En P- 49
4359 RW 00..50 Page 19 display 1, 2Q 31
4360 RW 00..50 Page 19 display 2, EnQL 50
4361 RW 00..50 Page 19 display 3, EnQC 51
4362 RW 00..50 Page 20 display 1, =S 32
4363 RW 00..50 Page 20 display 2, En S 52
4364 RW 00..50 Page 20 display 3, f 37
4365 RW 00..50 Page 21 display 1, TH U1 8
4366 RW 00..50 Page 21 display 2, TH U2 17
4367 RW 00..50 Page 21 display 3, TH U3 26
4368 RW 00..50 Page 22 display 1, TH I 9
4369 RW 00..50 Page 22 display 2, TH 12 18
4370 RW 00..50 Page 22 display 3, TH I3 17
4371 RW Reserved
4372 RW Reserved
4373 RW Reserved
4374 RW Reserved
4375 RW Reserved
4376 RW Reserved
4377 RW Reserved
4378 RW Reserved
4379 RW Reserved
4380 RW Reserved
4381 RW Reserved
4382 RW Reserved
4383 RW Reserved
4384 RW Reserved

Restore factory pages
0-no

4385 RW 0.3 1 - 3Ph/4W 0

2 - 3Ph/3W

3 - 1PH/2W
4386 RwW Reserved
4387 RW Reserved
4388 RW Reserved

Table 20

':gg:,setses" raotiF:) er;s Range Description Default
4400 R Reserved
4401 R 0..65535 Identifier E6
4402 R 0..65535 Bootloader version x 100 -
4403 R 0..65535 Program version x100 -
4404 R Reserved
4405 R 0..65535 Ordering code -
4406 R 0..65535 Nominal voltage x10 577/2300
4407 R 0..65535 Nominal voltage x10 1000/4000
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4408 R 0..65535 Nominal current x 100 100/6300
4409 R 0..65535 Nominal current x 100 500/6300
4410 R Reserved
Seventh and sixth byte (B7.B6) of serial number , format
a4t R 0..65535 B7:B6:B5:B4:B3:82:B1:B0 J
Fifth and fourth byte (B5.B4) of serial number , format
4412 R 0..65535 B7:B6:B5:B4:83:82:B1:B0 )
Third and second byte (B3.B2) of serial number , format
4413 R 0..65535 B7:B6:B5:B4:B3:B2:B1:B0 J
First and zero byte (B1.B0) of serial number , format
4414 R 0..65535 B7:B6:B5:B4:83:82:B1:B0 J
4415 R 0..65535 Status register 1— description below 0
4416 R 0..65535 Status register 2— description below 0
4417 R 0..65535 Status register 3— description below 0
4418 R 0..65535 Status register 4— description below 0
4419 R 0..65535 Status register 5— description below 0
4420 R 0..65535 Status register 6— description below 0
Fifth and fourth byte (B5.B4) of meter MAC address, format
4421 R 0..65535  |35.B4:B3:B2:B1:B0 J
Third and second byte (B3.B2) of meter MAC address, format
4422 R 0..65535  |35.B4:B3:B2:B1:B0 J
First and zero byte (B1.B0) of meter MAC address, format
4423 R 0..65535  |p5.84:B3:82:B1:B0 -
4424 R 0...65535 Status register 7— description below 0
4425 R Reserved 0
4426 R 0..152 Active imported energy, two older bytes 0
4427 R 0..65535 Active imported energy, two younger bytes 0
4428 R 0..152 Active exported energy, two older bytes 0
4429 R 0..65535 Active exported energy, two younger bytes 0
4430 R 0..152 Reactive inductive energy, two older bytes 0
4431 R 0..65535 Reactive inductive energy, two younger bytes 0
4432 R 0..152 Reactive capacitive energy, two older bytes 0
4433 R 0..65535 Reactive capacitive energy, two younger bytes 0
4434 R 0..152 Apparent energy, two older bytes 0
4435 R 0..65535 Apparent energy, two younger bytes 0
4436 R Reserved
4437 R Reserved
4438 R Reserved
4439 R Reserved
4440 R 0..1000 File archive usage in %/, 0
4441 R 0..1000 Group 1 archive internal memory usage in °/o 0
4442 R 0..1000 Group 2 archive internal memory usage in °/o0 0
4443 R 0..1000 Total usage of the archive mtegnal memory 0
for group 1 and 2 in "/,
4444 R 0..1000 Percentage progress in copying the |qte|;nal archive to the file 0
archive for group 1in /oo
4445 R 0..1000 Percentage progress in copying the mjeznal archive to the file 0
archive for group 2 in /5,
4446 R 0..1000 Percentage progress in copying the mterpaLarchwe to the file 0
archive for group 1 and 2 in “/,,
4447 R reserved 0
4461 R reserved 0
4462 R 0.152 Active imported 3-phase energy for the previous year, two 0
older bytes
4463 R 0.65535 Active imported 3-phase energy for the previous year, two 0

younger bytes
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Active exported 3-phase energy for the previous year, two

o R 0102 older bytes 0
4465 R 0..65535 Active exported 3-phase energy for the previous year, two 0
younger bytes
4466 R 0..152 Active imported 3-phase energy for the current year, two 0
older bytes
4467 R 0..65535 Active imported 3-phase energy for the current year, two 0
younger bytes
4468 R 0..152 Active exported 3-phase energy for the current year, two 0
older bytes
4469 R 0..65535 Active exported 3-phase energy for the current year, two 0
younger bytes
4470 R 0..152 Active imported 3-phase energy for the current month, two 0
older bytes
4471 R 0..65535 Active imported 3-phase energy for the current month, two 0
younger bytes
4472 R 0.152 Active exported 3-phase energy for the current month, two 0
older bytes
4473 R 0..65535 Active exported 3-phase energy for the current month, two 0
younger bytes
4474 R 0.152 Active imported 3-phase energy for the current week, two 0
older bytes
4475 R 0..65535 Active imported 3-phase energy for the current week, two 0
younger bytes
4476 R 0..152 Active exported 3-phase energy for the current week, two 0
older bytes
4477 R 0..65535 Active exported 3-phase energy for the current week, two 0
younger bytes
4478 R 0..152 Active imported 3-phase energy for the current 48 hours, 0
two older bytes
4479 R 0..65535 Active imported 3-phase energy for the current 48 hours, 0
two younger bytes
4480 R 0..152 Active exported 3-phase energy for the current 48 hours, 0
two older bytes
4481 R 0..65535 Active exported 3-phase energy for the current 48 hours, 0
two younger bytes
4482 R 0..152 Active imported 3-phase energy for the current 24 hours, 0
two older bytes
4483 R 0..65535 Active imported 3-phase energy for the current 24 hours, 0
two younger bytes
4484 R 0..152 Active exported 3-phase energy for the current 24 hours, 0
two older bytes
4485 R 0..65535 Active exported 3-phase energy for the current 24 hours, 0
two younger bytes

Energy is made available in hundreds of watt-hours (var-hours) in double 16-bit register, and for this

reason, they must be divided by 100 when calculating values of particular energy from registers, i.e.:
Imported active energy = (register 4426 value x 65536 + register 4427 value) /100 [kWh]
Exported active energy = (register 4428 value x 65536 + register 4429 value) /100 [KWh]
Reactive inductive energy = (register 4430 value x 65536 + register 4431 value) /100 [kVarh]
Reactive capacitive energy = (register 4432 value x 65536 + register 4433 value) /100 [kVarh]
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Apparent energy = (register 4434 value x 65536 + register 4435) value / 100 [kKVAR]

Similarly, energy from registers 4462 to 4485 should be converted.

Device status register 1 (address 4415, R):

Bit 15 — “1” — FRAM memory corruption

Bit 14 - "1" - no input calibration

Bit13 - Reserved

Bit 12 — reserved

Bit 11 — “1” — error in configuration registers

Bit 10 — “1” — error in displayed pages registers
Bit 9 — “1” — error in configuration registers of
programmable read-only register group

Bit 8 — “1” — error of energy values

Status register 2 (address 4416, R):

Bit 15 - “1” — signaling of condition 3 occurrence for
alarm 2

Bit 14 - “1” — signaling of condition 2 occurrence for
alarm 2

Bit 13 - “1” — signaling of condition 1 occurrence for
alarm 2

Bit 12 - “1” — signaling of alarm 2 occurrence

Bit 11 - “1” — alarm 2 condition 3 active

Bit 10 - “1” — alarm 2 condition 2 active

Bit 9 - “1” — alarm 2 condition 1 active

Bit 8 - “1” — alarm 2 active

Bit 7 — “1” — error of phase sequence

Bit 6 — “1” — error in MQTT registries

Bit 5 — “1” — error in the supervisory relay registers
Bit4 — reserved

Bit 3 — reserved

Bit 2 —,1” — presence of Ethernet and internal memory
Bit 1 — “1” — used battery of RTC

Bit 0 — reserved

Bit 7 - “1” — signaling of condition 3 occurrence for alarm 1
Bit 6 - “1” — signaling of condition 2 occurrence for alarm 1
Bit 5 - “1” — signaling of condition 1 occurrence for alarm 1
Bit 4 - “1” — signaling of alarm 1 occurrence

Bit 3 - “1” — alarm 1 condition 3 active

Bit 2 - “1” — alarm 1 condition 2 active

Bit 1 - “1” — alarm 1 condition 1 active

Bit 0 - “1” — alarm 1 active

Status register 3 (address 4417, R): File archive status

Bit 15 — Ethernet connected
Bit 14 — reserved
Bit 13 — reserved
Bit 12 — reserved

Bit 11 —”0”- waiting until archiving conditions are met,

“1” - archiving in 2-nd archiving group,

Bit 10 —"0”- waiting until archiving conditions are met,

“1” - archiving in 1-st archiving group,
Bit 9 — reserved
Bit 8 — Archiving group 2 enabled

Bit 7 — Archiving group 1 enabled
Bit 6 — reserved
Bit 5 — copying internal memory to

file archive from 2nd archiving group
Bit 4 — copying internal memory to

file archive from 1st archiving group
Bit 3 — File archive full, ( less than 14 days to
complete archive filling at 1 sec. interval )
Bit 2 — File archive used in 70%
Bit 1 — File archive properly initiated
Bit 0 — Error of file archive system
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Status register 4 (address 4418, R) type of reactive power :

Bit 15 — reserved

Bit 14 — “1” - Demand- capacity 3L max.

Bit 7 — “1” — capacitive L3 minimum
Bit 6 — “1” — capacitive L3

User's manual

Bit 13 — “1” - Demand- capacity 3L min. Bit 5 — “1” — capacitive L2 maximum
Bit 12 — “1” - Demand- capacity 3L Bit 4 — “1” — capacitive L2 minimum
Bit 11 — “1” — capacitive 3L maximum Bit 3 —"1" — capacitive L2 .
Bit 10 — “1” — capacitive 3L minimum Bit 2 — "1” — capacitive L1 maximum
Bit 9 — “1” — capacitive 3L Bit 1 — “1” — capacitive L1 minimum
Bit 8 — “1” — capacitive L3 maximum Bit 0 — “1” — capacitive L1
Status register 5 (address 4419, R):
Bit 8 — “1” — alarm 1, condition 3 for L3 phase active
Bit 7 — “1” — alarm 1, condition 3 for L2 phase active
Bit 6 — “1” — alarm 1, condition 3 for L1 phase active
Bit 5 — “1” —alarm 1, condition 2 for L3 phase active
Bit 4 — “1” — alarm 1, condition 2 for L2 phase active
Bit 3 — “1” —alarm 1, condition 2 for L1 phase active
Bit 2 — “1” —alarm 1, condition 1 for L3 phase active
Bit 1 —“1” —alarm 1, condition 1 for L2 phase active
Bit 0 — “1” — alarm 1, condition 1 for L1 phase active
Status register 6 (address 4420, R):
Bit 8 — “1” — alarm 2, condition 3 for L3 phase active
Bit 7 — “1” — alarm 2, condition 3 for L2 phase active
Bit 6 — “1” — alarm 2, condition 3 for L1 phase active
Bit 5 — “1” — alarm 2, condition 2 for L3 phase active
Bit 4 — “1” — alarm 2, condition 2 for L2 phase active
Bit 3 — “1” — alarm 2, condition 2 for L1 phase active
Bit 2 — “1” — alarm 2, condition 1 for L3 phase active
Bit 1 — “1” — alarm 2, condition 1 for L2 phase active
Bit 0 — “1” — alarm 2, condition 1 for L1 phase active
Status register 7 (address 4424, R)
Bit 8 — reserved
Bit 7 — reserved
Bit 6 — reserved
Bit 5 — reserved
Bit4 — reserved
Bit 3 — reserved
Bit 2 — reserved
Bit 1 — “1” — functions of MQTT protocol enabled
Bit 0 — “1” — functions of supervisory relay enabled
Table 21
Register | Ope- I
address | rations Range Description Default
Connection status with the MQTT server:
OxFFFF - no connection,
4500 R OxFFFF, 0x0, 0x1 0x0 - attempt to establish a connection, OxFFFF
0x1 - connection has been established.
4501 RW 0x0000-OXxFEFE The first and second byte of the. IP address of the MQTT 0x25BB
broker (B1:B2).
4502 RW 0X0000-OXFEFE The third and fourth byte of(ggllalz)address of the MQTT broker OX6A10
4503 RW 0x0001-OxFFFE Port number of MQTT broker 1883
4504 RW 1..3600 Period after which data are published (in seconds). 5
Saving configuration to non-volatile memory:
4505 RW 0..1 0 — no changes, 0
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1 — save changes.
Enabling or disabling data publishing for the MQTT server:
4506 RW 0.1 0 - data not published, 0
1 - publishing data to the server.
0x2D, 0x20, The MQTT client name written with two characters for each
0x2E, 0x30-0x39 | register. For example, the client's name in the form 12345 will
4507- (digits), 0x41- be saved in the registers as follows:
4517 RW O0x5A (uppercase 4507: 3132,
letters), 0x61- 4508: 3334,
Ox7A (lowercase 4509: 3500.
letters)
0x2D, 0x20, The MQTT topic name written with two characters for each
0x2E, 0x30-0x39 ; ) . .
(digits), Ox41- register. For example,_ the toplc_name in the form 23456 will be
4518- RW OX5A (uppercase saved in the registers as follows:
4528 4518: 3233,
letters), 0x61- :
0x7A (lowercase 4519: 3435,
4520: 3600.
letters)
Parameters sent by MQTT
bit0 - Standard
bit1 - Voltages
bit2 - Currents
bit3 - Powers
bit4 - Energies
bit5 - others
4529 RwW 0x0000-0x3FFF | bit6 - Harmonics U1 0x0001
bit7 - Harmonics U2
bit8 - Harmonics U3
bit9 - Harmonics I1
bit10 - Harmonics 12
bit11 - Harmonics 13
bit12 - Minimums
bit13 - Maximums
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Table 22
Ao Regist 3Ph |3Ph [1Ph
16-bit egister .
registers adgress QIR Description Unit / / /

2x161032/| 32 bits S 4W | 3W | 2W
2x16 3210
6000/8000 7500 R \oltage of L1 phase \' \ X \
6002/8002 7501 R Current of L1 phase A \ O]
6004/8004 7502 R Active power of L1 phase w \ X \
6006/8006 7503 R Reactive power of L1 phase VAr v X \
6008/8008 7504 R Apparent power of L1 phase VA v X \
6010/8010 7505 R Factor of active power of L1 phase (PF1=P1/S1) - \ X \
6012/8012 7506 R tge factor of L1 phase (tg1=Q1/P1) - \ X \
6014/8014 | 7507 R THD U1* % v [ NN
6016/8016 | 7508 R THD 11 % N [ NN
6018/8018 7509 R \Voltage of L2 phase V \ X X
6020/8020 7510 R Current of L2 phase A \ \ X
6022/8022 7511 R Active power of L2 phase wW \ X X
6024/8024 7512 R Reactive power of L2 phase VAr v X X
6026/8026 7513 R Apparent power of L2 phase VA v X X
6028/8028 7514 R Factor of active power of L2 phase (PF2=P2/S2) - \ X X
6030/8030 7515 R tge factor of L2 phase (tg2=Q2/P2) = \ X X
6032/8032 | 7516 R THD U2* % v o[ N | x
6034/8034 | 7517 R THD 12 % N | N x
6036/8036 7518 R \Voltage of L3 phase V \ X X
6038/8038 7519 R Current of L3 phase A \ \ X
6040/8040 7520 R Active power of L3 phase W v X X
6042/8042 7521 R Reactive power of L3 phase VAr v X X
6044/8044 7522 R Apparent power of L3 phase VA v X X
6046/8046 7523 R Factor of active power of L3 phase (PF3=P3/S3) - \ X X
6048/8048 7524 R tge factor of L3 phase (tg3=Q3/P3) - v X X
6050/8050 | 7525 R THD U3* % v | N x
6052/8052 | 7526 R THD I3 % Vo N x
6054/8054 7527 R Average 3-phase voltage V \ X X
6056/8056 7528 R Average 3-phase current A \ \ X
6058/8058 7529 R 3-phase active power (P1+P2+P3) W \ \ X
6060/8060 7530 R 3-phase reactive power (Q1+Q2+Q3) VAr v \ X
6062/8062 7531 R 3-phase apparent power (S1+S2+S3) VA v \ X
6064/8064 7532 R 3-phase active power factor (PF=P/S) - \ v | x
6066/8066 7533 R tge factor 3-phase average (tg=Q/P) = \ \ X
6068/8068 7534 R THD U* 3-phase average % \ v | x
6070/8070 7535 R THD | 3-phase average % \ v | x
6072/8072 7536 R Frequency f \ v A
6074/8074 | 7537 R Phase-to-phase voltage L., v \ v | x
6076/8076 7538 R Phase-to-phase voltage L, 3 V v \ X
6078/8078 7539 R Phase-to-phase voltage L; 4 \% v \ X
6080/8080 7540 R Average phase-to-phase voltage L1-2 V \ \ X
6082/8082 7541 R averaged active power (P Demand) w \ \ X
6084/8084 7542 R averaged apparent power (S Demand) VA \ \ X
6086/8086 7543 R averaged current (I Demand) A \ \ X
6088/8088 7544 R Current in neutral wire (calculated from vectors) A \ X X

3-phase active imported energy (number of 100
6090/8090 7545 R register 7546 overflows, reset after 9999.9 MWh is MWh \ \ \

reached)

3 —phase active imported energy (counter up to
6092/8092 7546 R 99999.99 kWh) kwh \ \ \

3-phase active exported energy (number of 100
sleigles | e R lregister 7548 overflows, roset zf’fer 9999.9 Mwhis| mwh | ¥ | V| Y
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reached)

3 —phase active exported energy (counter up to

6096/8096 | 7548 R 99999.99 kWh) kWh \ v |
3-phase reactive inductive energy (number of 100
6098/8098 7549 R register 7550 overflows, reset after 9999.9 MVArh MVArh \ \ \
is reached)
Reactive inductive energy 3 —phase (counter up to
6100/8100 | 7550 R 199099.99 KVA) gy 3 —phase ( PO A | v | v |V
3-phase reactive capacitive energy (number of 100
6102/8102 7551 R register 7552 overflows, reset after 9999.9 MVArh | v/ \ v oA
is reached)
Reactive capacitive energy 3 —phase (counter up
6104/8104 | 7552 R ioo0000.00mvam o ( KVArh | v | v |
Apparent energy (number of register 7554 100
elEEty ey R [verfions. resgtya(fter 9999.0 MVA is reached) | Mvah | ¥ | V| Y
6108/8108 7554 R Apparent energy (counter up to 99999.99 kVAh) kVAh \ v A
6110/8110 7555 R Time — seconds sec \ N [N
6112/8112 7556 R Time — hours, minutes \ v | W
6114/8114 7557 R Date - month, day \ v [N
6116/8116 | 7558 R Year — 2014 - 2100 N
6118/8118 7559 R Status register 1 - v v v
6120/8120 7560 R Status register 2 - v N N
6122/8122 7561 R Status register 3 - \ N A
6124/8124 7562 R Status register 4 - \ N A
6126/8126 7563 R Status register 5 - \ N A
6128/8128 7564 R Status register 6 - \ v A
6130/7130 7565 R Reserved - - - -
6132/8132 7566 R Reserved - - - -
6134/8134 7567 R Reserved - - - -
6136/8136 | 7568 R \oltage L1 min V v x |
6138/8138 | 7569 R \oltage L1 max V N x |
6140/8140 | 7570 R \Voltage L2 min V \ x | x
6142/8142 7571 R Voltage L2 max Vv \ X X
6144/8144 7572 R \Voltage L3 min V \ X X
6146/8146 7573 R Voltage L3 max V \ X X
6148/8148 7574 R Current L1 min A \ \ X
6150/8150 | 7575 R Current L1 max A v o NV | x
6152/8152 | 7576 R Current L2 min A v | V] x
6154/8154 | 7577 R Current L2 max A v | V| x
6156/8156 | 7578 R Current L3 min A v | V| x
6158/8158 7579 R Current L3 max A N v | x
6160/8160 7580 R Active power L1 min w v X \
6162/8162 7581 R Active power L1 max w \ X \
6164/8164 7582 R Active power L2 min w N X X
6166/8166 7583 R Active power L2 max W N X X
6168/8168 7584 R Active power L3 min w v X X
6170/8170 7585 R Active power L3 max w i X X
6172/8172 7586 R Reactive power L1 min Var N X v
6174/8174 7587 R Reactive power L1 max Var N X \
6176/8176 7588 R Reactive power L2 min Var N X X
6178/8178 7589 R Reactive power L2 max Var i X X
6180/8180 7590 R Reactive power L3 min Var v X X
6182/8182 7591 R Reactive power L3 max Var N X X
6184/8184 | 7592 R Apparent power L1 min VA v o x| A
6186/8186 | 7593 R Apparent power L1 max VA v o x| A
6188/8188 7594 R Apparent power L2 min VA N X X
6190/8190 7595 R Apparent power L2 max VA N X X
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6192/8192 7596 R Apparent power L3 min VA v X X
6194/8194 7597 R Apparent power L3 max VA i X X
6196/8196 | 7598 R Power factor (PF) L1 min - v | x| W
6198/8198 | 7599 R Power factor (PF) L1 max s v | x| A
6200/8200 7600 R Power factor (PF) L2 min - v X X
6202/8202 7601 R Power factor (PF) L2 max 3 \ X X
6204/8204 7602 R Power factor (PF) L3 min - \ X X
6206/8206 7603 R Power factor (PF) L3 max - N X X
6208/8208 | 7604 R Ratio of reactive to active power L1 min - v | x| W
6210/8210 7605 R Ratio of reactive to active power L1 max - \ X v
6212/8212 7606 R Ratio of reactive to active power L2 min - v X X
6214/8214 7607 R Ratio of reactive to active power L2 max - N X X
6216/8216 7608 R Ratio of reactive to active power L3 min - v X X
6218/8218 7609 R Ratio of reactive to active power L3 max - \ X X
6220/8220 7610 R Phase-to-phase voltage L, min \Y N N X
6222/8222 | 7611 R Phase-to-phase voltage L;., max \Y; v | Y] x
6224/8224 | 7612 R Phase-to-phase voltage L,.; min Y, v | N ] x
6226/8226 | 7613 R Phase-to-phase voltage L, 3 max v v | V| x
6228/8228 7614 R Phase-to-phase voltage L., min \Y; N N ox
6230/8230 | 7615 R Phase-to-phase voltage L;.; max v v | V] x
6232/8232 7616 R Average 3-phase voltage min Vv N X X
6234/8234 7617 R Average 3-phase voltage max V i X X
6236/8236 | 7618 R Average 3-phase current min A v oA x
6238/8238 | 7619 R Average 3-phase current max A N RN ¥
6240/8240 7620 R 3-phase active power min w N N X
6242/8242 7621 R 3-phase active power max W v oI V| x
6244/8244 | 7622 R 3-phase reactive power min var v oA | x
6246/8246 7623 R 3-phase reactive power max var N, N, X
6248/8248 | 7624 R 3-phase apparent power min VA VoA x
6250/8250 | 7625 R 3-phase apparent power max VA v o[ V| x
6252/8252 7626 R Power factor (PF) min - VoA x
6254/8254 | 7627 R Power factor (PF) max - v o[ N | x
6256/8256 7628 R g;)w:rse average min. ratio of reactive to active ) N N X
6258/8258 7629 R g;)p\)’\f/]:rse average max. ratio of reactive to active ) N N .
6260/8260 | 7630 R Frequency min Hz N NN
6262/8262 7631 R Frequency max Hz N VA
6264/8264 | 7632 R Average phase-to-phase voltage min \Y, VoA x
6266/8266 | 7633 R Average phase-to-phase voltage max \Y, v oI V| x
6268/8268 | 7634 R Averaged active power (P Demand) min W \ v A
6270/8270 | 7635 R Averaged active power (P Demand) max W N N A
6272/8272 7636 R Averaged apparent power (S Demand) min VA \ v A
6274/8274 7637 R Averaged apparent power (S Demand) max VA \ O]
6276/8276 | 7638 R Averaged current (I Demand) min A \ N A
6278/8278 | 7639 R Averaged current (I Demand) max A \ N [N
6280/8280 7640 R Current in neutral wire min A v X X
6282/8282 7641 R Current in neutral wire max A \ X X
6284/8284 7642 R Reserved - - - -
6286/8286 7643 R Reserved - - - -
6288/8288 7644 R Reserved - - - -
6290/8290 7645 R Reserved - - - -
6292/8292 | 7646 R THD U1 min % v | x| N
6294/8294 7647 R THD U1 max % \ X \
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6296/8296 7648 R THD U2 min % \ X X
6298/8298 | 7649 R THD U2 max % v | x| x
6300/8300 | 7650 R THD U3 min % v o[ x| x
6302/8302 7651 R THD U3 max % \ X X
6304/8304 7652 R THD U min % \ X X
6306/8306 | 7653 R THD U max % Vv | x| x
6308/8308 | 7654 R THD 11 min % v | x |
6310/8310 | 7655 R THD 11 max % v | x| N
6312/8312 7656 R THD 12 min % \ X X
6314/8314 7657 R THD 12 max % \ X X
6316/8316 | 7758 R THD I3 min % v | x | x
6318/8318 | 7759 R THD I3 max % v o[ x| x
6320/8320 7660 R THD | min % \ X X
6322/8322 7661 R THD | max % \ X X
6324/8324 7662 R HarU1[2] 2nd harmonics of voltage of L1 phase % \ X \
6326/8326 7663 R HarU1[3] 3rd harmonics of voltage of L1 phase % \ X \

: : R :

: : R :
6420/8420 7710 R HarU1[50] 50th harmonics of voltage of L1 phase % \ X \
6422/8422 771 R HarU1[51] 51st harmonics of voltage of L1 phase % \ X \
6424/8424 7712 R HarU2[2] 2nd harmonics of voltage of L2 phase % \ X X
6426/8426 7713 R HarU2[3] 3rd harmonics of voltage of L2 phase Y% \ X X

: : R :

: : R :
6520/8520 7760 R HarU2[50] 50th harmonics of voltage of L2 phase % v X X
6522/8522 7761 R HarU2[51] 51st harmonics of voltage of L2 phase % v X X
6524/8524 7762 R HarU3[2] 2nd harmonics of voltage of L3 phase % v X X
6526/8526 7763 R HarU3[3] 3rd harmonics of voltage of L3 phase Y% \ X X

. . R :

: : R :
6620/8620 7810 R HarU3[50] 50th harmonics of voltage of L3 phase Y% \ X X
6622/8622 7811 R HarU3[51] 51st harmonics of voltage of L3 phase % v X X
6624/8624 7812 R Harl1[2] 2nd harmonics of current of L1 phase % v X \
6626/8626 7813 R Harl1[3] 3rd harmonics of current of L1 phase % \ X \

: : R :

: : R :
6720/8720 7860 R Harl1[50] 50th harmonics of current of L1 phase % \ X \
6722/8722 7861 R Harl1[51] 51st harmonics of current of L1 phase % \ X \
6724/8724 7862 R Harl2[2] 2nd harmonics of current of L2 phase % \ X X
6726/8726 7863 R Harl2[3] 3rd harmonics of current of L2 phase % \ X X

: : R :

: : R :
6820/8820 7910 R Harl2[50] 50th harmonics of current of L2 phase % v X X
6822/8822 7911 R Harl2[51] 51st harmonics of current of L2 phase % v X X
6824/8824 7912 R Harl3[2] 2nd harmonics of current of L3 phase % v X X
6826/8826 7913 R Harl3[3] 3rd harmonics of current of L3 phase % \ X X

: : R :

: : R :
6920/8920 7960 R Harl3[50] 50th harmonics of current of L3 phase % \ X X
6922/8922 7961 R Harl3[51] 51st harmonics of current of L3 phase % \ X X
6924/8924 7962 R Average reactive power var \ O]
6926/8926 | 7963 R Reactive power averaged min var \ N A
6928/8928 7964 R Reactive power averaged max var \ R
6930/8930 7965 R Average active power factor (PF1+PF2+PF3)/3) - \ X \
6932/8932 7966 R Average active power factor min - \ X \
6934/8934 7967 R Average active power factor max - \ X \
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Active imported 3-phase energy for the previous 100
6936/8936 | 7968 R year (number of register 7563 overflows, reset MWh N A
after 9999.9 MWh is reached)

Active imported 3-phase energy for the previous

6938/8938 7969 R year (counter up to 9999.99 kWh) kWh \/ \/

Active exported 3-phase energy for the previous 100
6940/8940 | 7970 R year (number of register 7565 overflows, reset T Y
after 9999.9 MWh is reached)

6942/8942 7971 R Active exported 3-phase energy for the previous KWh \ N

year (counter up to 99999.99 kWh)

Active imported 3-phase energy for the current 100
6944/8944 | 7972 R year (number of register 7567 overflows, reset T N A
after 9999.9 MWh is reached)

Active imported 3-phase energy for the current KWh \ N

6946/8946 7973 R year (counter up to 99999,99 kWh)

Active exported 3-phase energy for the current 100
6948/8948 | 7974 R year (number of register 7569 overflows, reset MWh N A
after 9999.9 MWh is reached)

Active exported 3-phase energy for the current KWh N N

6950/8950 7975 R year (counter up to 99999.99 kWh)

Active imported 3-phase energy for the current 100
6952/8952 7976 R month (number of register 7571 overflows, reset | NN
after 9999.9 MWh is reached)

Active imported 3-phase energy for the current
month (counter up to 99999,99 kWh)

kwh | v | &

6954/8954 7977 R

Active exported 3-phase energy for the current 100
6956/8956 | 7978 R month (number of register 7573 overflows, reset | 1\ N A
after 9999.9 MWh is reached)

6958/8958 7979 R Active exported 3-phase energy for the current KWh \ \/

month (counter up to 99999.99 kWh)

Active imported 3-phase energy for the current 100
6960/8960 7980 R week (number of register 7575 overflows, reset N, v

after 9999.9 MWh is reached) LA
Active imported 3-phase energy for the current

6962/6962 | 7981 R | Week (counter up to 99999.99 kWh) kWh ||
Active exported 3-phase energy for the current 100

6964/8964 | 7982 R week (number of register 7577 overflows, reset MWh NN
after 9999.9 MWh is reached)

6966/8966 7983 R Active exported 3-phase energy for the current KWh \ \

week (counter up to 99999.99 kWh)

Active imported 3-phase energy for the 48 hours 100
6968/8968 | 7984 R (number of register 7579 overflows, reset after e N A
9999.9 MWh is reached)

Active imported 3-phase energy for the 48 hours
(counter up to 99999.99 kWh)

6970/8970 7985 R kWh NN

Active exported 3-phase energy for the 48 hours 100
6972/8974 7986 R (number of register 7581 overflows, reset after MWh N, v
9999.9 MWHh is reached)

Active exported 3-phase energy for the 48 hours KWh N \

6974/8974 7987 R (counter up to 99999.99 kWh)
6976/8976 7988 R Active imported 3-phase energy for the 24 hours 100 \ ~

(number of register 7583 overflows, reset after MWh
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9999.9 MWh is reached)
corars| 7omy | R | moned Sorse e or e e |y |y [y |
Active exporteq 3-phase energy for the 24 hours 100
6980/8980 | 7990 R (number of register 7585 overflows, reset after T NN
9999.9 MWh is reached)
oouznn2| Tomn | R | oned Spm e or e e |y |y [y [
* In 3-phase 3-wire system (3Ph/3W) respectively THD U12, THD U23, THD U31,
THD U123
Table 23
Register
a?grsiis ?i%er::' Descroption Unit 3|7h 3l7h 1l7h
2x16 1032/ 4W | 3W | 2w
2x16 3210
9000/9200 R HarU1[52] 52nd harmonic of L1 phase voltage % X
9002/9202 R HarU1[53] 53rd harmonic of L1 phase voltage % X
R
R
9020/9220 R HarU1[62] 62nd harmonic of L1 phase voltage % \ X
9022/9222 R HarU1[63] 63rd harmonic of L1 phase voltage % \ X
9024/9224 R HarU2[52] 52nd harmonica of L2 phase voltage % \ X X
9026/9226 R HarU2[53] 53rd harmonic of L2 phase voltage % \ X X
R
R
9044/9244 R HarU2[62] 62nd harmonic of L2 phase voltage % \ X X
9046/9246 R HarU2[63] 63rd harmonic of L2 phase voltage % \ X X
9048/9248 R HarU3[52] 52nd harmonic of L3 phase voltage % \ X X
9050/9250 R HarU3[53] 53rd harmonic of L3 phase voltage % \ X X
R
R
9068/9268 R HarU3[62] 62nd harmonic of L3 phase voltage % \ X X
9070/9270 R HarU3[63] 63rd harmonic of L3 phase voltage % \ X
9072/9272 R Harl1[52] 52nd harmonic of L1 current voltage % \ X
9074/9274 R Harl1[53] 53rd harmonic of L1 current voltage % \ X
R
R
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9092/9292 R Harl1[62] 62nd harmonic of L1 current voltage % \ X \
9094/9294 R Harl1[63] 63rd harmonic of L1 current voltage % \ X \
9096/9296 R Harl2[52] 52nd harmonica of L2 current voltage % \ X X
9098/9298 R Harl2[53] 53rd harmonic of L2 current voltage % \ X X
R
R
9116/9316 R Harl2[62] 62nd harmonic of L2 current voltage % \ X X
9118/9318 R Harl2[63] 63rd harmonic of L2 current voltage % \ X X
9120/9320 R Harl3[52] 52nd harmonica of L3 current voltage % \ X X
9122/9322 R Harl3[53] 53rd harmonic of L3 current voltage % \ X X
R
R
9140/9340 R Harl3[62] 62nd harmonic of L3 current voltage % \ X X
9142/9342 R Harl3[63] 63rd harmonic of L3 current voltage % \ X X

13 FIRMWARE UPGRADE

13.1 Update of the meter website

The website can be updated via the FTP server.

We update the website of the meter in the Website update tab. Copy the file NR30loT_upd.tar to the
main folder of the meter. Then turn the meter off and on, i.e. reset the meter. The NR30loT_upd.tar file
will be unpacked to the correct folders. It can take about 1 minute. The meter screen will display
messages informing about the progress of the unpacking process.

[ NR30- edmin®10.0.1.110 - FileZilla - ] X

Plik Edytu] Podglad Transfer Serwer Zaktadki Pomog  Dostzpna jest nowawersja!

g-ET T 0RO XL Facs

Serwer |TD.["1.1'D ‘ Nazwa uzytkownika: | admin ‘ Hasto: | """ Port: ‘ | Sgybkietaczenie ||~

Status Uzyskiwanie listy katalogéw.. i
Status: Listowanie katalogdw w /" zakonczone pomyilnie

Status: Rozpoczynanie wysytania E\Winword_Roboczy\MR30wwwinr3)_upd.tar

Status Transfer plicéw zakericzony pornyéinie, przeniesione 182 784 bajty w 14 sekund

Status Usuwanie "/01000000.C5V"

Status: Polgczenie zakoficzone przez serwer ¥

Adres lokalny: | EA\Winwerd_Roboczy\NR30\wumh v | Serwerzdalny: |/ v

e Nomny A | & !
i B | NRID
Rysunki_do_instrukcji_obstugi

H I
i | Okne ™

Mazwa pliku Rozmiar pli..  Typ pliku Data modyfikacji

nri0_upd.tar 182784 Plik TAR 15.06.2018 14:48:35

[

Nazwa pliku Rommiarp.. Typplicu  Datamodyfiks.. Praws dost.. Wiaciciel/.

18030005 Folderplik.. 09032018 drwxe-xt-x 00
|| ne30_upd.tar 182784 Plik TAR

Fig.31. Window view - website update file
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13.2 Firmware upgrade

Before updating the meter's firmware, check the loader version installed in the meter. In the
Information mode, read the loader version.

13.2.1 Firmware upgrade - for loader version v1.0x (x=1..9)

NR30 meters have a feature that allows the user to upgrade the software using a PC with eCon
software. Free eCon software and update files are available at www.lumel.com.pl. Upgrade of the me-
ter software (firmware) can be done via the USB (baud rate: 115200 bps, mode: 8N2, address: 1)
interface. The update is done in LUMEL UPDATER tab.

N EsP | DE
prawds aktualizacje | Aktualizu) firmware | Przewodnik LUMEL UPDATER v.2.0 " §|
ND30 - konfiguracja mer se —
L 2 B Wylacz walidacie formularzy dla ND30 () I U M [ I
-0 L
O EVERYTHING COUNTS
Lo - Device
[ NR30lo
Port
Komuelact ~-| D t Backward compatibility mode [
Port USB Serial Port (COMS3) v Coma mj 1) ty
1D urzadz. 1
Predkos¢ 115200 v| File
Tryb
) y P ———— P [D-\ND30_program\ND30.hex
noduty Tryb transmis ji 8n2 M Send
Predkodé transmisji 115200 v Messaages Q
atus:  port polaczony - & g
Urzadz: ND30 [ND30-0.60 ] ° Zapisz zmiany Modbus — 8
odos Zapis ort opene:
Ducstwg (et TP e Device found: ND30
firrware v.0.60
bootloader v.1.04
File opened
~ Console @ x 0%
e e evice identified as: ND3D [N [ Q 0K 14:17:54

Fig.32. View of program window: a) eCon, b) firmware upgrade

Caution! After upgrading the software, the user should set the factory settings of the meter, thus it is
recommended to preserve the initial meter parameters before the upgrade with the use of eCon
software.

After starting eCon the serial port, speed, mode and meter address should be set in the settings. Then
select NR30/ NR30IoT meter and click Configure To read all the settings, click the down arrow, then the
floppy icon to save the settings to a file (to restore them later). After selecting Update firmware (in the
upper right corner of the screen) Lumel Updater (LU) window will open - Fig. 3 2.b. Press Connect.
Messages information window contains info about the progress of the upgrade process. When the port
is properly opened the display shows: Port opened. There are two ways to enter the upgrade mode:
remotely through the LU (based on settings in eCon - address, mode, speed, COM port) and by turning

on the meter power with the button pushed (when entering the bootloader mode with the button,
communication parameters: speed 9600, RTU8N2, address 1). The display will show boot with
bootloader version, and LU program will show the message Device found and the name and program
version of the connected device. Press the ,...” button and select the meter update file. When the file is
properly opened File opened message is displayed. Press the Send button. After successful upgrade
the meter switches to normal operation, and the information window shows Done and the upgrade
duration. After closing the LU window, go to Service Parameters, select Set Meter Defaults and press
the Restore button. Then press the folder icon to open the previously saved settings file and press the
up arrow to save the settings in the meter. The current software version can also be checked by reading
the greeting messages of the meter after powering up.

Caution! Turning off the power during the software upgrade may result in permanent damage to the
meter!
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13.2.2 Firmware upgrade - for loader version 2.xx (x=00..99)

Firmware upgrade can be done via FTP server.
Copy the update.bin file to the root folder of the meter. Then turn the meter off and on, i.e. Restart the
meter. The message Update... will appear on the meter screen, informing about the ongoing software

update.

E NR30 - admin@10.0.213.175 - FileZilla - a X
File Edit View Transfer Server Bookmarks Help New version available!
|| oo = | N = = e
VL= 0-0-&./11‘60 x v FQA28
Host: Username: l Password: Port: [ Quickconnect | +
Status: Connecting to 10.0.213.175:21... ~
Status: Connection established, waiting for welcome message...
Status: Server does not support non-ASCIl characters.
Status: Logged in
Status: Retrieving directory listing...
Status: Directory listing of “/* successful v
Local site: | \\qnap-za2\Production\Devices\NR30BIS\NR30\firmware\Files on SD - pliki na kart: -+ | Remote site: | /
+ Users N /
Windows
H-a D
- E: (DATA) v
Filename i Filesize Filetype Last modified Filename Filesize Filetype Last modified Permissions  Ow
@ nr30_upd.tar 177152 TAR Archix e+ ¥| update.bin 459288 BIN File 1/30/2002 S S o 00
0 459288 BIN File
< >(]< >
Selected 1 file. Total size: 459 288 bytes 1 file. Total size: 459 288 bytes
Server/Local file Direction Remote file Size Priority  Status
Queued files Failed transfers Successful transfers (1)
B Queve empty e

Fig.33. View of the FileZilla program window - during the software update.

14 ERROR CODES

During operation of the meter, error messages may appear on the display. The causes of the errors
are listed below.

Error:
MEM_FR, CAL_IN, SDCARD - displayed when the memory of the meter is corrupted. The meter

must be sent to the manufacturer.

P.CFG - displayed when the operating parameters of the meter are incorrect. The factory settings
must be restored (from the menu "Settings -> Set all defaults" or via RS485).

P.PAGE - displayed when the parameters related to the configuration of displayed parameters in the
meter are incorrect. The factory settings should be restored (from the menu " Displaying -> Settings ->
Set page defaults "or via RS485).

P.READ - displayed when the parameters related to registers from the modbus 42xx group of ad-
dresses are incorrect. The factory settings must be restored (from the menu " Modbus -> Set defaults
42xx” or via RS485).

ENERGY - displayed when an error occurs in the value in one of the energy counters of the meter.
The factory settings must be restored (from the menu " Parameters -> Del energy counters” or via
RS485).

— AMAA — upper exceeding. The value is measured outside the measurement range.
—vvvv — lower exceeding. The value is measured outside the measurement range.
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15 TECHNICAL DATA

Measurement ranges and acceptable errors

User's manual

Table 24

Measured quantity

Measuring range

L1

L2

L3

Class

Current: 1/5A 1A~
5A~
63 A~

0,002 ..0,100..1,200 A
0,010 ..0,500.. 6.000 A
0.10 ..6.3 .. 70.00 A
...100.00 KA (tr_I#1)

0.2 (EN 61557-12)

\Voltage U L-N: 57.7 V~
100 V~
230 V~
400 V~

5.700..11.500 ..70.000 V
11.000..20.000 ..120.00 V
23.000..46.000 .. 276.00 V
40.000..80.000 .. 480.00 V

...1920.0 kV

0.2 (EN 61557-12)

\oltage U L-L: 100 V~
170 V~
400 V~
690 V~

10.000 ..20.000..120.00 V
17.000 ..34.000..204.00 V
40.000..80.00 .. 480.00 V
69.000..138.00 .. 830.00 V/
..1999.0 kV (tr_U#1)

0.5 (EN 61557-12)

Active power P

-19999 MW .. 0.000 W ..
19999 MW (tr_U#1,tr_I#1)

0.5 (EN 61557-12)

Reactive power Q

-19999 MVar .. 0.000 Var ..

..19999 MVar (tr_U#1,tr_I#1)

1 (EN 61557-12)

Apparent power S

0.000 .. 1999.9 VA ..

19999 MVA (tr_U#1,tr_I#1)

0.5 (EN 61557-12)

Active energy EnP
/ imported or exported /

0.0 .. 99 999 999. 9 kWh

0.2S (EN 62053-22)

Reactive energy EnQ
/Inductive or capacitive/

0.0 .. 99 9 999, 999 kVarh

1 (EN 61557-12)

Apparent energy EnS

0.0 .. 99 999 999. 9 kVAh

0.5 (EN 61557-12)

Poyverfactor -1.00..0..1.00 . . . 1 (EN 61557-12)
active PF
tg factor -999,99 .. 0 .. 999,99 . . . 1

Frequency f

45.000 ..65.000 Hz

0.1 (EN 61557-12)

Total harmonic distortion of
voltage THDU, and current THDI

0.0 .. 100.0 %

5 (EN 61557-12)

Amplitudes of voltage harmonics
Uh2 "'Uh631
and current |h2 |h63

0.0 .. 100.0 %

Il (IEC61000-4-7)

tr_| - Ratio of current transformer = Primary current of transformer / Secondary current of current transformer,
tr_U - Ratio of voltage transformer = Primary voltage of transformer / Secondary voltage of voltage transformer,

Power consumption:

- in power supply circuit
- in voltage circuit

- in current circuit

Readout field
Relay outputs (A1, A2)

RS485 serial interface

<6 VA
<0.5VA

<0.1VA(1/5A); <2.0 VA(63 A)
LCD display 20 x 4 rows; white background, black characters

2 programmable relays, volt free NO contacts, resistive load 0.5

A/250 V a.c. or 5A/30V d.c.

Number of switchings: mechanical minimum 5 x 10 °

electric minimum 1 x 10°

Modbus RTU 8N2,8E1,801,8N1. Address 1..247,
Baud rate 4.8, 9.6, 19.2, 38.4, 57.6, 115.2 kbit/s

maximum time to commence the response: 600 ms
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Sampling

Harmonics

Real-time clock

Recording

Terminals
Cross-section

wire

cable
Clamping screws

Tightening torque
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10/100 Base-T, RJ45 socket, Web Server. FTP server.
Modbus TCP/IP server, DHCP client

A/C converter 16-bit
Sampling rate 6.4 kHz for 50 Hz

7.68 kHz for 60 Hz
Simultaneous sampling across all channels,
128 samples per period

Harmonics series (n) 1..63

The harmonic distortion factor referred to the fundamental
component of THD voltage, THD current waveform (n=2..63)
0,0 ..100.0 %

FFT analysis (Fast Fourier Transform),

+20 ppm, battery of real time clock CR1220

Archiving period (recording interval) 1..3600 sec.

Recording start modes: n_on, noFF, on,oFF, H_on, HoFF, 3non,

3noF, 3_on, 3_oF,
Recording time: depends on the recording interval, e.g. for 1
second interval it is about 220 days.

8GB file archive memory

direct connection (63A)  indirect connection (1/5A)

2.5..16 mm? 0.2..5.3 mm?
4 ..16 mm?2 0.2..5.3 mm?
M5 M3.5
1.2..2.0 Nm 1.0 Nm

Degree of protection provided by housing

from the front side

terminals
Weight
Dimensions

IP 50
IP 00
0.3 kg

105 x 110 x 60 mm

Reference conditions and rated operating conditions.

- power supply

- input signal:

- power factor
- ambient temperature

- storage temperature

- humidity

- acceptable crest factor :

85..253 V a.c. (40..50..400) Hz or 90..300 V d.c.
or 20..40 V a.c. or 20..60 V d.c.

0 ..0.1..1.21,for versions 1/5A; 0 .. 0,...1.1l, for versions 63A;
0.1..0.2..1.2U, for current, voltage, PF; ,tg;

frequency 45 ..50 .. 60 .. 65 Hz; sinusoidal (THD < 8% )
-1...0...1

-10..23..455 °C, class K55 acc. to EN61557-12

-20..+70 °C

0..40..60..95 % (no condensation)
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- current 2
- voltage 2
<

40...400 A/m d.c.
<3 A/m a.c. 50/60 Hz

- external magnetic field

- short-term overload

voltage inputs 5 sec. 2Un
current inputs 1 sec. 50 A (for versions In 1 A/ 5 A)
1sec. 630 A (for versions In 63 A)
- operation position any
- warm-up time 15 min.
Real-time clock battery: CR1220

Additional errors:
in % of intrinsic error
— due to ambient temperature changes <50 % /10 °C
— for THD > 8% <50 %
Standards met by the meter

Electromagnetic compatibility
— immunity in industrial environments DIN EN 61000-6-2
resistance to induced common voltages of radio frequency:
« level 2 in the frequency range of 0.15 .. 1 MHz,
« level 3 in the frequency range of 1 MHz .. 80 MHz,
— noise emission acc. to EN 61000-6-4
Safety requirements:
according to PN-EN 61010-1 standard
insulation between circuits: basic,
installation category Il for voltages up to 300V in relation to earth
installation category Il for voltages up to 600V in relation to earth
degree of pollution 2
maximum operating voltage relative to earth

— for power circuits and relay outputs 300 V
— for measurement input 500 V

— for RS485, Ethernet circuits, analog outputs: 50 V
° altitude < 2000m

User's manual
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16 ORDERING CODES

Ordering code of NR30loT meter of power network parameters.

Code Description

NR30loT 2221MSM0* | Rail-mounted 3-phase power network meter (MQTT) NR30loT
Current input 63A,

Voltage input 3x230/400V or 3x400/690V,

2x relays,

Ethernet and RS-485 interface, internal memory 8GB,

supply 85-253V a.c. Or 90-300V d.c.,

MQTT protocol, Supervisory relay,

documentation and descriptions in Polish and English version,
test certificate

NR30loT 1221MSM0* | Rail-mounted 3-phase power network meter (MQTT) NR30loT
Current input 1A/5A, X/1A, X/5A,

Voltage input 3x230/400V or 3x400/690V,

2x relays,

Ethernet and RS-485 interface, internal memory 8GB,

supply 85-253V a.c. or 90-300V d.c.,

MQTT protocol, Supervisory relay,

documentation and descriptions in Polish and English version,
test certificate

NR30loT 1222MSM0* | Rail-mounted 3-phase power network meter (MQTT) NR30loT
Current input 1A/5A, X/1A, X/5A,

Voltage input 3x230/400V or 3x400/690V,

2x relays,

Ethernet and RS-485 interface, internal memory 8GB,

supply 20-40V a.c. or 20-60V d.c.,

MQTT protocol, Supervisory relay,

documentation and descriptions in Polish and English version,
test certificate

* Upon agreement, an option to order a calibration certificate for the product is available against
payment. Then, in the execution code, in the place of the last character, enter the digit 2,
e.g. NR30loT 1222MSM2. The customer will then receive a standard test certificate and a calibration
certificate (against payment).
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