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1. APPLICATION

The ND31U meter is a programmable digital instrument designed
for the measurement of 1-phase 2- and 3-wire and 3-phase 3 and 4-wire po-
wer network parameters in balanced or unbalanced systems. The measured
values are displayed on a 3.5” TFT full-color screen, with a resolution
of 640 x 480 pixels.

The meter enables control and optimization of the operation of power elec-
tronic devices, systems, and industrial installations. The meter provides me-
asurement of: RMS of voltage and current, active, reactive and apparent
power, active, reactive and apparent energy, power factors, frequency, the
harmonics of current and voltage /up to 63rd/, THD of voltage and current,
averaged active and apparent power P Demand, S Demand, averaged cur-
rent | Demand /15, 30 or 60 minutes/ as well as contracted capacity Max
Demand. Voltages and currents are multiplied by given voltage and current
ratios of the measuring transformers. Power and energy indications take into
account all programmed ratio values. The value of each measured value can
be transmitted to the master system via the RS-485 or Ethernet interface.
The meter has two built-in Ethernet ports that act as an Ethernet switch, as well
as an interface to the local device. This allows information to flow to the device
or flow through the ports to other devices in the chain. The serial Ethernet
chain allows devices to be connected using a standard Ethernet cable, without
the need for additional Ethernet switches. The switch allows networking
with a single IP address for both ports.

Relay outputs signal the overflow of the chosen value and the programmable
analog output maps the assigned parameter. The ND31U meter has 1 Pt100
temperature input. The temperature input can be used to control the tempera-
ture of the transformers windings, motors.

There is a galvanic separation between following units of the meter:

*  Supply, » Ethernet interface,

* Voltage inputs, * Alarm outputs,

* Current inputs, * Analog output,

+ RS485 interface, » Temperature input Pt100.
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2. METER SET

Complete set of the meter includes:

1pc

ND31U meter
Gasket

1pc

4 pcs

1
1

Screw clamp to fix in the panel

p
p
1 pc

Plug with 16 screw terminals

Plug with 14 screw terminals

quick start

User manual —

Fig. 1. Meter set
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3. BASIC REQUIREMENTS, OPERATIONAL SAFETY

In terms of operational safety the controller meets the requirements

of the EN 61010-1 (incl. changes) standard.

Remarks concerning safety: A

The meter should be installed and connected only by a qualified personnel. The
same applies to the battery replacing. All relevant safety measures should be
observed during installation.

Always check the connections before turning the meter on.

Prior to taking the meter housing off, always turn the supply off
and disconnect the measuring circuits.

Removal of the meter housing during the warranty period voids
the warranty.

This meter conforms to all requirements of the electromagnetic com-
patibility in the industrial environment.

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

The meter must not be mounted within 50.8 mm (2 inches) of any electric-
ally live parts, including primary wires, primary terminals and primary pins.
This requirement does not apply to insulated cables.

The meter attached to the housing must not come into contact with the
inner walls of the panel.

Mounting brackets must not be attached to any electrically live part.

Do not install the meter in places where the gases emitted during arc
discharge from the circuit breakers can be diverted to any measuring part
of the installation.

Protection of the supply voltage path:
Protect the supply circuit with a: 1.0 A, type C miniature circuit breaker.
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» Protection of current measurement inputs:

The meter allows current measurement via current transformers.
The circuits must not be protected by any fuse! Never open
the secondary circuit of the current transformers under load. The terminals
of the secondary circuit of the current transformers must be short-circuited
before dismantling the device.

+ Protection of voltage measurement inputs:

For direct connection and connection using transformers, the device must
be protected by a 10 A backup fuse or an approved 10 A miniature circuit
breaker. When using voltage transformers, their secondary terminals must
never be shorted.

4. INSTALLATION

The meter is intended to be fixed to the panel with mounting brackets
as presented on Fig. 1. The meter housing is made of a self-extinguishing
plastics.

Fig. 2. Meter fitting
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Housing overall dimensions 96 x 96 x 77 mm, dimensions of the assembly hole
92.5 x 92.5 mm. There are screw terminal strips on the outer side of the meter
which enable the connection of external wires of diameter up to 2.5 mm?2.

21
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Fig. 3. Overall dimensions of the ND31U meter

5. METER DESCRIPTION

5.1. Current inputs

All current inputs are galvanically isolated (internal current transformers).
The meter is adapted to work with external measuring current transformers
/1 Aor5A/. Displayed current values and derivative values are automatically
converted in relation to the introduced external current transformer ratio.

5.2. Voltage inputs

All voltage inputs are galvanically isolated (internal transformers). Values
on voltage inputs are automatically converted according to the introduced ratio
of the external voltage transformer.
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Available connection types:

Three-phase four-wire systems with grounded/ungrounded neutral
conductor with a system voltage of 3x120/208 V to 3x400/690V.

Three-phase three-wire systems with grounded/ungrounded phase
with a system voltage of 3x100 V to 3x600V,

Single-phase two- and three-wire 120/240 V Split-phase 180°

5.3. External connection diagrams

External connections are shown in Fig. 4.

L+ |N-

RS485 0..20
GNDI B A +mA

A1 A2
AN N\

**

Pt100

12|13({14(15(16[17(18(19|20|21|22|23|24|25| 26|27

]:j ETH1
ND31U ij .
@A113(4]|6|7](9 2 5 8 11|

PYRYRY Fl PO PO
l, |

I, s L1 L2 L3 N

Fig. 4. Meter connections
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[©]
lll
2
211 1 3 F*
. a
F
/ S \ .
I 1 2 F*[IjA B ¥ 1 rS2
L1 L1 T p, L1 PYVPz
N N N
* Fuse must be provided by the customer
ND31U
[@[1]3]4]e[7[o] [2] [s] [8] [11]@]
= (51 e ]
= '1'P1 P
i" S‘l
7 PP

Fig. 5. Signal connections in a single-phase 2-wire system
and a single-phase 3-wire 180° split-phase system.
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Direct measurement in a 4-wire network.”

[@l1]13l4le6l7]9] [2] [5] [8] [11]@]

F*) P (]

L1
L2
L3

N 1

* Fuse must be provided by the customer

Semi-direct measurement in a 4-wire network.

ND31U

@l1]3]4lel7]9] [2] [5] [8] [11]@]

F] F{] F[]
L1 1St |2
2GS
L2 / ISt %2
4" ",‘P‘] PZ
L3 ‘,’ ,"’ AS1 &2
/ Pl P
Lt

* Fuse must be provided by the customer

11
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Indirect measurement in a 4-wire network.

ND31U

[@[1]3]4]6[7]9] IIZI [s] Ts] [11]@]

) J
H
F* F* F*HT F*D F*D F*D
= éi o w/
e e s Y YN
A B A B A B.>__IA B M _|A B
*| *| *| F* *| *|
PR T o O O b ke
L2 L2 P Pogs 1
L3 L3 / PR s s
N N FTTP 1

* Fuse must be provided by the customer

Fig.6.Connections of input signals in three-phase 4-wire network

ND31U

@l1]3]alel7]o] [2] [5] [8] [11]@]
FI B Fl

L1
L2
L3

* Fuse must be provided by the customer
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Semi-direct measurement using two current transformers in a 3-wire network.

ND31U

@l1]3[4]6]7]0] [2] [5] [8] [11]@]

F0 P P[]

L1 St [S2
PRy
L2
L3 N

-

* Fuse must be provided by the customer

Indirect measurement using two current transformers and two or three voltage
transformers in a 3-wire network.

ND31U

I®I1I31416I719|I [2] Ts[ [8] [11]@]

L +

F*
5 | \ X N
F L1 F*D F*D L1 D F*D F* D St {\Sz
L2 L2 AR
L3 L3 St 12

* Fuse must be provided by the customer =

Fig 7.Connections of input signals in 3-phase 3-wire network
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6. ND31U PROGRAMMING

6.1. Front panel

The ND31U meter has 6 buttons and a full-color graphic screen.

Fig. 8. Front panel

Front panel description:

f1,...,18

V,A,W,var,

VA, Wh,
varh,

Hz,
u1,i1, P1,

.EnQ

14

8 field displays - the digits for readout
and settings,

units of the displayed values

displayed parameters markings

DMD

k,M

e

Averaged value indicator
(Demand)

kilo = 10%, Mega = 10°

The markers indicating the in-
ductive, capacity load character
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The values of the measured parameters are shown on the active pages
selected by subsequent pressing the buttons > (next screen) or [ « |
(previous screen).

The screen consists any 8 values selected from the Table 1 and displayed
simultaneously on the display. The screen definition is described
in the Display mode. Depending on the location, meter buttons can perform
different functions. Functions are described in the bar on the bottom of the screen.
If the button lacks description, it is inactive at the moment.

Function Function Function Function Function Function
of button 1 of button 2 of button 3 of button 4 of button 5 of button 6
Del - fin b ax - Menu |

Fig. 9. Buttons marking — example

Information bar at the top of the screen displays the status of the alarm outputs,
alarm conditions, T1 and T2 temperature of the sensors connected to the
first and second input of PT100, files archive memory status, archive status,
a symbol of Ethernet connection, the indicators of receiving and transmitting data
on the RS485 link, date and real-time clock. A symbol ,phase sequence error’
will be blinking in case of a negative phase sequence.

Ethernet

Phase Files arcrtm;e connected D_ate
sequence error memory status to port ETH1 Time
I — RS485
Alarm 1,2 conditions Temperature Archiving data
3 T status transmission

Yy Fan I I I
!A 1- AZE [RE 490CEI 412%3 I::=-=::

Fig. 10. Information bar

15
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Icon

Icon color

Comments

Black — archive memory mounted
correctly

Black — no archive memory
Red — wrong file system of the card

Copying from internal memory to files
archive memory. The field of percentage
of files archive memory used flashes
blue while displaying the percentage
of copying progress.

12

Current state of the archiving:

Black — archiving in a group enabled, wai-
ting for the archiving conditions to be met.
Red — the archiving conditions have been
met and saving the records is in progress.
White — archiving in a group disabled.

1st archiving group
2nd archiving group

Percentage of files archive memory used

Green background

Value in the range 0 ... 70%

Orange background

70% of files archive space is full.
It is recommended to remove unne-
cessary files via FTP.

Red background

It is less than 7% of free space
in the files archive memory left. Time
to completely use a the files archi-
ve space is approximately 14 days
at 1 sec. interval. Immediately delete
any unnecessary files via FTP. When
the file archive is full to 95%, the over-
write mode is started, in which during
further archiving and creating new
archive files, the oldest archived files
are deleted.

Percentage of the archive copying
progress.

Blue flashing background

Copying from internal memory to files
archive memory in progress

16
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6.2. Starting work

After switching the supply on, the meter displays the ND31U meter name,
version, current software version and MAC for the version with Ethernet
and then moves to the measurement mode and last saved screen. Displayed
information.

Displayed information:

ND31U

U: 3 x 120/208 V, 3 x 400/690 V — voltage versions
I: 1.0/5.0 A — current versions
v:1.00 — bootloader version number

MAC: AA:BB:CC:DD:EE:FF SN: serial no.

T1:100°CE|

Fig. 11. Screen of meter measuring mode

17
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6.3 Language selection

The preset language is English. To select a different language, press
and hold the Menu button for about 10 seconds. The language selection menu

will appear. The language selection is made with thel - or| ¥ |buttons
and then confirmed again by pressing the OK button.

7. OPERATING MODES

The ND31U meter has 10 operating modes:

Measure — normal work mode. In the Measure mode the values are displayed
according to the screens that are preset at the factory or configured by the user,

Parameters — meter parameters configuration,

Alarms — Alarm 1, Alarm 2 configuration,

Analog output — analog output configuration,

Display — displayed screens configuration,

Archiving — archived values configuration,

Ethernet — Ethernet interface configuration,

Modbus — RS485 interface parameters configuration,

Tariffs (Time Of Use) — energy consumption configuration

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

Information — preview of a program version, serial number, MAC address.

To move from the Measure mode to any other mode, press the button
for _Menu [ approx. 3 seconds.

Buttons (¥ ) L4 J allow to select the appropriate mode, to accept press

the button |_Select |

To return to a measurement mode use the button [__Exit_|

18
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Alarms
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Valizge Current Current
. . Current Voltage Voltage transformer trans-
Connection wire . . . transformer | transformer
input range input range primary former "
primary secondary
secondary
© 3 phase- 4 wire 03x120/208 V
O 3 phase - 3 wire O1A N
O 1 phase- 2 wire ®5A 120/240 V 0000120 00120.0 00005 00005
O 1 phase- 3 wire © 3x400/690 V
BT AVG Ir'1put line Voltage Voltage Voltage
integ. time synchronization| || oSs2nce T CONNEC- | CONNEC- | 0 hector 8
9- Y (PT100 [Q]) tor 2 tor 5
® 15 min ® lack ©uU1 o u1 ou1
O 30 min O with RTC 0000.00 O u2 ® U2 O u2
O 60 min O U3 O U3 ® U3
EnP
Current Current Current energy plax DS DEtE Set parame-
Demand energy demand
connector 1-3 connector 4-6 | connector 7-9 count ters default
[kwW] counters values
mode
©n on on
Ot oIt oIt © Ferraris gzgﬁve
ol o1 ol O Per 00000 O Reactive © No © No
O -12 O -12 O -12 = O Yes O Yes
on on on phase O Apparent
O Al
O -I3 O -I3 O-I3
Fig. 12. Programming matrix (Parameters)
Protection Protection
Alarms Relay 1 Relay 2
Configu-
ration ® Off ® Off
O On O On
Menu only visible when Supervisory Relay is off
Logical Relay state Holdback Display Factory
conditions if alarm on alarm off alarm event settings
St ®C1
ettings
OC1vC2vCs 0 off ® off ® off ® No
oc17C2 " C3 ©On 0 0n 00On O Yes
O (C1rC2)vC3
O (C1vC2)"C3
-, Low limit High limit Delay to condi-
Vel Conditiontype | - jivion (%] [ condition (%] | tionon [s]
Alarm 1 ©n_on
® U1
Alarm 2 on O noFF
oP1 Oon
Condition C1 0 Q1 O oFF +0099.0 +101.0 0000
Condition C2 : OH_on
Condition C3 . :
O hh:mm 03 oF
Delay to condi- Holdback condi- D'S".'?‘V
N N condition
tion off [s] tion on [s]
event
® Off
0000 0000 0 0n

19
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Alarms

Analog output

20

Menu only visible when Supervisory Relay is on

Relay State Active Alarm Type Latch Low
during Alarm phases count yp Threshold [%]
® Undervoltage
O 1-st Phase O Undercurrent
O Overvoltage
O 2-nd Phase
O Overcurrent
O 3-rd Phase -
Al ® Off O Window (Volt.) ® Off
Ay O On O 1-2 Phases O Window (Curr.) O On 095
Alarm 2 O 1-3 Phases S
O Phase Failure
O 2-3 Phases O Assymetry (Volt.)
(Supervisory ® All Phases ymery fyol
Relay is on) O Assymetry (Curr.)
O Phase Sequence
High Assymetry ON State OFF State Alarm Hold
Threshold [%] Threshold [%] Delay [s] Delay [s] ON Reset
® No
105 03 0000 0000 O Yes
Fig. 13. Programming matrix (Alarms)
Low limit High limit Low limit High limit
Velluee Qi g input [%] input [%] output [mA] output [mA]
ou1
[ON ]
O P1 ® 0...20mA
oai O 4. 20mA +000.0 +100.0 0.00 20.00
O hh:mm
Out mode Set defaults
O] normgl ) ® No
O Low limit output O Yes
O High limit output

Fig. 14. Programming matrix (Analog output)
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i o (B Set defaults
Backlight level cklight level Screens cfg Screen color
; screens
min [s]
Settings ® Screen 1 ® Green
© S(_:r_eensaver ®© Screen 2 O Red
O Minimum 0180 ©Screen3 | O Yellow © No
O Medium = X X O Yes
O Maximum ® Screen 13 | O Olive
Displayed
value
Display field 1 0O Off
Screen 1 Display field 2 ® U1
: : ol
Screen 10 : O P1
Display field 8 oaQ1
OENnS
Displayed Bottom Upper
value scale [%] scale [%]
O Off
® U1
Screen 13 on
O P1 -0144.0 +0144.0
oQ1
oTl
Fig. 15. Programming matrix (Displaying)
Archive type Parameters Trigger Interval [s] | Archive low [%] | Archive high [%]
©n_on out © U1
O noFF
Group 1 Oon on on
Group 2 O oFF o P or 0001 +0000.0 +0000.0
oQ1 oQ1
O H_on X X
03 oF OoT1 O time
Value Decimal
separator separator
Csv
settings ® Comma ® Dot
O Semicolon O Comma
O Tabulator
Copy archive Clear
to CSV file archive
Actions
® No ® No
O Yes O Yes

Fig. 16. Programming matrix (Archiving)
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Ethernet

22

DHCP Mode
®© Auto
S O 10Mb/s
O 100Mb/s
Addresses
IP address Subnet mask Gateway Address DNS Address MAC Address
000.000.000.000 255.255.255.000 000.000.000.000 008.008.008.008 | aa.bb.cc.00:21:01
Acquired from DHCP or entered manually when DHCP is deactivated.
Active protocol
Settings ® MQTT
O BACnet
BACnet Device Name
daas, Instance number (100 characters)
Visible when
LJActive protocol” 0099999 ND31U
BACnet
Modbus TCP Max. e
Address Port esEe e Mt Waiting time [s]
Widoczne gdy
LAktywny proto-
kot MQTT 001 00502 1 0
Command port Data port
FTP
00021 00025
www Port
Visible when
LJActive protocol” 00080
MQTT
Connection state IP address Port number Publish time
Protokoty Roztgczone /
taczenie / 037.187.106.016 01883 0005
Potgczono / Biad !
Client Name Topic Name
(22 ASCII characters) | (22 ASCII characters) [PEREIEER i ennr
© Standard
O Voltages
MQTT O Currents
O Power
O Energies
Visible when O Others
JActive proto- | ND31U-MQTT- ND31U-MEAS- O Harmonics U1 © Off
col” MQTT -CLIENT -TOPIC O Harmonics U2 O On
O Harmonics U3
O Harmonics 11
O Harmonics 12
O Harmonics 13
O Minimums
O Maximus
Save to FRAM
® No
O Yes
" . Local time to UTC Local time to UTC
SNTP Address Local time to UTC sign mins shift hours shift
010.001.000.101 8 f 00 01
SNTP

Daylight Synchronize time now
® Yes ® No
ONo O Yes

Fig. 17. Programming matrix (Ethernet)




Modbus

Settings

Information

Set Defaults
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Address Baud rate Mode :
42xx registers
O 4800 b/s
® 9600 b/s ® RTU 8N2
001 O 19,2 kb/s O RTU 8N1 ® No
O 38,4 kb/s O RTU 801 O Yes
O 57,6 kb/s O RTU 8N1
O 115,2 kb/s
Password Language Time Date Sy'nchromze Set defaults
time now
® English
O Polski 1347 09/05/2023 © No © No
O Yes O Yes
O Deutsch
Type Order code Boot Version F:;:ririinm Serial Number MAC Address
ND31U 121100 2.00 1.00 26050009 aa.bb.cc.00.21.01
DHCP IP address Subnet Mask izﬁ‘g:g DNS address
Off 000.000.000.000 | 255.255.255.000 | 000.000.000.000 | 008.008.008.008
On Obtained from DHCP or entered manually when DHCP disabled

Fig. 18. Programming matrix (others)

23
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7.1. Measurement mode

In the Measure mode the values are displayed according to the screens
that are preset at the factory or configured by the user in the Display mode.

Changing the screen is done by pressing the buttons L lorl >,

Preview of the maximum or minimum values respectively is done while
the button or Min s pressed down. Reset of maximum or minimum
values is done by pressing the button while viewing their values, i.e. first
the button or and then must be pressed.

Simultaneously pressing the button | Max  and Min  will copy internal memory
to files archive.

When reactive power or reactive inductive or capacity energy is displayed,

this indication is accompanied by a symbol of the load character: € for an in-
ductive load or == for a capacity load.

When displaying the active power, the sign ,+” is displayed for active energy
import or ,-” for active energy export.

Exceeding of the upper or lower indication range is signaled on the display
by AaAA or vwwvv. For measurement of the averaged values (P DMD, S DMD,
| DMD) single measurements are carried out with 0.25 second quantum.
Averaging time to choose from: 15, 30 or 60 minutes. Until all samples
of the averaged values are acquired, the values are calculated from already
measured samples.

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

7.1.1. Measurement of voltage and current harmonics

The choice of harmonics is done by selecting the screens dedicated
to display the values of voltage harmonics U1, U2, U3 and currents I1, 12, I3
simultaneously for 3-phase (screen 11). The number of a displayed harmonics
can be changed in the range of 2..63 by the buttons | « | or| v |.

Sscreen 12 shows a bar chart of the harmonics for each phase: voltage
at the top and currents at the bottom of the screen. screen 12 shows a bar chart
of the harmonics. The choice of displayed harmonics is done by pressing
a button . The button is used to select the groups of harmonics:

harm, - harm,, harm,, - harm,, or harm, — harm,,.

24



A1= A2= T 72¢CqH ‘uiﬂi‘hEﬁfgi’&? Al1= A2= T 72°CH 1U&m/ﬁE{05_/

20 25 30
HARM.:U1

50160 q

Fig. 19. Screens 11 and 12 - visualization of harmonics

7.1.2. Analog indicator

Screen 13 shows the mapping of the selected quantity on the analog indicator.
The selection of displayed quantity is made in the Display mode as described
in item 7.5, by selecting screen 13. Preview or hiding of the maximum or mini-
mum values takes place after pressing the | Max | or| Min | button respectively.
Deleting the maximum or minimum values is done by pressing the | Del
and then _Max | or | Min | button. If the lower or upper scale threshold
is exceeded, the message BOTTOM SCALE or UPPER SCALE appears.

23/04/25
07:33:26

A1E A2E TN 4°CH b2l B 320428
£

Vo 240
180

Fig.20. Screen 13 - visualization of the analog indicator

7.1.3. Contracted Power: Max Demand

Page 14 shows the representation of the Max Demand contracted power
in W, kW or MW, which can be used to forecast power consumption.

The value of the contracted power usage can be used to provide early warning
of exceeding the contracted power and to avoid penalties associated with it.
The contracted power consumption is calculated over a 15-minute time period.

The measurement of the active contracted power usage for 15 minutes synchro-
nized with the clock, with the alarm set to 2kW is shown in Fig. 21
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Red color —
Unit: W, kW, MW Contracted power exceeded

Green color —
Power below
contracted limit

Contracted
power ) Time in 24-hour
format

0.00
05:45 06:45 07:45 08:45 09:45 10:45 11:45 12:45 |13:45

20/03/2025
Screen: 1

Current screen

Fig.21 Screen 14 visualization of Max Demand contracted power

7.2. Access password

The principle of access password

Access to the meter configuration is protected by a password if it is entered and
is different from zero. If the password is 0000, the password question is skipped.
If the password is wrong, the message ,Incorrect password. Read-only menu.”
Then it is possible to view the meter configuration, but changes are blocked.

Note 1: If the user has a valid password set, and it is a password other than
,0000”, and the user unlocks the password, then when the power is turned off
and on again, access to the configuration is again locked with the password.
To erase the forgotten access password, contact the manufacturer’s
service department.
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Note 2: The valid range of values for the password is ,0000 ... 9999

Note 3: The factory default password is ,0000” and the password lock function
is disabled.

]

Incorrect password. Menu is read
only.

Fig. 22. Screens while entering a password

7.3. Parameters mode

This mode is used to determine the parameters of the meter. To enter Parameters

mode press the button for approx. 3 seconds and next using the button
or ¥ | select Parameters mode, to accept press the button

The parameters configuration mode is protected by a password, if it was ente-

red and it is different from zero.

If the password is correct or it has not been entered, you can set the values
according to Table 1.

Buttons| ~ | ¥ | are used to choose the parameter, to accept press the button
. Then use the buttons | ~ | | ¥ |to choose the features of a parameter or
set the requested parameter values, i.e. you can choose the digit in the decimal
position by the button 4 or >  the digit value by the button

or| v |.The active position is signaled by the cursor. Set value or parameter
can be accepted by the button or canceled by pressing (Cancel . Exit from
the Parameters procedure follows pressing simultaneously the button |_Esc
or after waiting for approx. 120 seconds. Exit from the Selecting parame-
ters menu follows pressing the button or after waiting for approx.
120 seconds.
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Parameters

Alarms

Analog Output

Displaying
Archiving
Ethernet
Modbus
Settings

Information

Exit

[ v | a | [ Selsct

Menu button min. 3 sec.

Connection wire 3 phase-dwire
Current input range 5A

Voltage input range
Voltage transformer primary 10

3x230/400 V
0 V

>

Buttoan
select

Voltage transformer secondary 1000 V
> Current transformer primary A
Current transformer secondary 5 A

Measurement

Connection wire

3 phase-dwire

Buttoan current input range 5A
Voltage input range 3x230/400 V
SeIeCt Voltage transformer primary 100 V
Voltage transformer secondary 1000 V

Current transformer primary 5A
Current transformer secondary 5 A

Demand integ. time 15 min

AVG synchronization None

PT100 resist on inp 1 000 @

PT100 resist on inp 2 000 @

Voltage connector 2 Ui

[ Ese o~ | [ Ssieat

=

3 phase-dwire
O3 phase-3wire
O1 phase-2wire

The
buttons

WV A - choise of

the features
O.K. - acceotance
Cancel - resignation

Demand integ. time 15 min

AVG synchronization None

PT100 resist on inp 1 000 @

PT100 resist on inp 2 000 @

Voltage connector 2 Ut

| Esc | [~ | a | | Sslsct [ [~ | | ok

Fig. 23. Screens of Parameters mode
Table 1
Item Parameter name FEWD) Description Def_ault
value settings

3 phase -4 wire
3 phase -3 wire

Type of power network

3-phase 4-wire

1 Connection wire . 3-phase 3-wire 3 phase -4 wire
1 phase -2 wire .
1 phase -3 wire 1-phase 2-wire
1-phase 3-wire
2 Current input range 1A, 5A Input range: 1A or 5A 5A
120/240 V
3 Voltage input range 3x120/208 V Choice of the ranges 3x400/690 V
3x400/690 V
4 Voltage transformer primary 1..765000 V 120
5 Voltage transformer secondary 0.1..240.0 120.0
6 Current transformer primary 1...20000 5
7 Current transformer secondary 1..10 5
Averaging time
. . 15 min, 30 min, active power P DMD, .
8 Damend integ. time 60 min apparent power S DMD, 15 min

current | DMD
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9 AVG synchronization none, with RTC Averaging sync hronized with none
the real-time clock
10 Input line resistance PT100 0000.00 Resistance value in Q 0.00 Q
1 Voltage connector 2 U1, U2, U3 U1
12 Voltage connector 5 U1, U2, U3 u2
13 Voltage connector 8 U1, U2, U3 u3
14 Current connector 1-3 11,-11,12,-12,13,-13 11
15 Current connector 4-6 11,-11,12,-12,13,-13 12
16 Current connector 7-9 11,-11,12,-12,13,-13 13
Ferraris:
EnP+ = L1+ L2 + L3 (jezeli suma > 0)
EnP-=L1+ L2 + L3 (jezeli suma < 0)
Ferraris, Per phase: .
i EnP energy count mode Per phase EnP+ consumption from individual Ferraris
phases whose power P > 0
EnP- consumption from individual
phases whose power P < 0
No, Active,
18 Delete energy counters Reactive, No
Apparent, All
19 Delete demand values No, Yes No
20 Default parameters No, Yes Nie

During changing the parameter, it is check if the value is in the range. If the set
value falls outside the allowable range, the value is set to the maximum value

(when entered value is too high) or minimum value (when it is too low).

Free eCon software can also be used for configuration of the ND31U me-
ters, it is available on the website www.lumel.com.pl

29




- —a

- -,

ND31PLUS-09 USER MANUAL

7.4. Alarms mode

In the options, select the Alarms mode and confirm selection by pressing
the button

Parameters Button
Analog Output select

Alarms Configuration The button
Alarm 1

Displaying Alarm 2 V A
Ethormel and Select
Modbus
Settings f N
Information [ >

-,

v

[ Exit == - Select Esc 7 - Select

Protection Relay 1
Protection Relay 2 off

[Ese T <= I~ | [ select

When the supervisory relay is off:

Parameters

Button Alarms Configuration The butt

Analog Output select Alarm 1 € button

Displaying Alarm 2 V A

Archiving

Ethertet and Select

Modbus

|Settings N

Information RS
- -a,

Exit N - Select

The button Logical conditions ClvC2vC3
Relay state if alarm on On
VA Holdback alarm off Off
and Select |Display alarm event off
Set alarms 1 defaults No
—>
-
Settings
Condition C1
Condition G2 e Zae
N Condition C3 I T2 | [S
> [E—
‘ Values u1
Condition type H_on
Low limit condition 99.0 %
High limit condition 1010 %
Delay to condition on 0s
= s Delay to condition off 0s
ES = = L Holdback condition off->on 0s
Display condition event Off
Esc R4 - Select
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Alarm Type
Latch

Relay State during Alarm
Active phases count

Low Threshold

High Threshold
Assymetry Threshold
ON State Delay

OFF State Delay
Alarm Hold ON Reset

Off

All Phases
Undervoltage
Off

95 %

105 %

3 %

0s

0s

No

Esc |

L < ] =

| | Select

Fig. 24. Screens of Alarms mode

Table 2
Item RSty Range Notes / description Def_ault
name settings
1 Alarm Protection Off off
configuration Relay 1, 2 On
Cc1
Logical C1vC2vC3 v — logic sum
2 conc?itions C1AC2AC3 A—lo i?: roduct ct
(C1AC2)vC3 gicp
(C1vC2)AC3
Relay state State of the relay
€ if alarm on giifer at the alarm switched on Off/On on
(2]
4 2 Holdback Offfon off
= alarm off
[7
= @ When alarm indication function is ena-
° bled and the alarm state ends, alarm
_5‘ symbol is not turned off but begins
& to flash. Signalization symbol flashes
5 c Display alarm Off/on until it is turned off by pressing the off
-.g event button and (> 1 sec.).
] This function refers only to the alarm
3 signalization, so the relay contacts will
[ operate without a latch according
to the selected alarm type.
6 Values  |U1,1,...T2hhimm Value on the alarm output U1
parameters acc. to Table 8
n_on, noFF,
on,oFF, H_on,
7 ol o Condition type HoFF, 3non, Acc. to Fig.17 n-on
el 2 3noF, 3_on,
2188 3_oF
S| T| T
51 6|6 Low
8 oO|lOo|oO . - -144.0...144.0 in % of the rated input value 90.0
limit condition
High o )
9 - o -144.0...144.0 in % of the rated input value 110.0
limit condition
10 Delaytocond- | 4 3609 in seconds 0
tion on
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1 Delay to cond- 0...3600 in seconds 0
tion off
12 Holdback cond- 0...3600 in seconds 0
tion off->on
When a latch function is enabled
and the condition state ends,
Displa condition symbol is not turned off
13 ISpiay Off/on but begins to flash. Signalization off
condition event o
symbol flashes until it is turned off
by pressing the button
and (> 3 sec.).
14 Relay State off/on off
during Alarm
1-st Phase,
2-nd Phase,
Active 3-rd Phase,
(15 phases count 1-2 Phases, allhasss
c 2-3 Phases,
o
2 All Phases
1 &8 |~ |~ | ™
[} cl|l c| ¢ Undervoltage
12 o o o
c|E|E|E Undercurrent
S| 2|28 Overvoltage
‘6’ o o o
@ | O0|lOo|oO Overcurrent
o Window (Volt.)
16 | & Alarm Type Window (Curr.) Undervoltage
Phase Failure
Assymetry (Volt.)
Assymetry (Curr.)
Phase Sequence
17 Latch Off/On Off.
18 Low Threshold 5...140 in % of the rated input value 95
19 High Threshold 5...140 in % of the rated input value 105
Assymetry C o .
20 Threshold 1...30 in % of the rated input value 3
21 ON State 0...3600 in seconds 0
Delay [s]
22 OFF State 0...3600 in seconds 0
Delay [s]
Alarm Hold .
23 ON Reset No/Yes Nie
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Operation of alarms when the supervisory relay is off.

Entering ,Condition upper value” lower than ,Condition lower value”
disable a condition.

A Condition state AcCondition state
11— =
A Condition Condition A
y is true (o] ISHIUE y
Condition Condition *
is false | | _ | | s false \
Condition  Condition Measured value Conditon  Conditon ~Measured value
lower upper lower upper
value value value value
a) n_on b) noFF
A Condition state A Condition state
L 1
~ K condition Condition A condition
0 istrue Y ol Istrue ¥ is true
Condition Condition C_onfdiltion
is false | | isfalse _ | isflse | »
Condition  Condition Meastired value Condition  Condition Measured value
lower upper
I\?;‘;Sé li/’;slfer value value
d) oFF

c) on

Fig. 25. Condition types: a) n_on b)noFF c¢)on d) OFF

Remaining types of the condition:
e H_on - always true,
e HoFF - always not true,

¢ 3non — when the measuring value on any phase exceeds the ,,Condition
upper value” - condition is true. The condition will be disabled if the me-
asuring value on all phases will be lower than ,Condition lower value”.

¢ 3noF — when the measuring value on any phase will be lower than
the ,Condition lower value” - condition is true. The condition will
be disabled if the measuring value on all phases will be higher than
,condition upper value”.
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¢ 3_on — when the measuring value on any phase will be between the
»Condition lower value” and ,Condition upper value” - condition is true.
The condition will be disabled if the measuring value on all phases will
be below ,Condition lower value” or above ,Condition upper value”.

* 3_oF —when the measuring value on any phase will be below the ,Condition
lower value” or above ,Condition upper value” - condition is true.
The condition will be disabled if the measuring value on all phases will
be between the ,Condition lower value” and ,Condition upper value”.

+ The alarm value in the series 3 alarms must be in the range: 01-09, 10-18
and 19-27 (acc. to Table 8). They work with identical thresholds ,Condition
lower value” and ,,Condition upper value” for each phase. The blanking
of the alarm signalization latch follows pressing the buttons
and (> 3 sec.).

Operation of alarms when the supervisory relay is on.

Alarms types: ,,Undervoltage”, ,,Undercurrent”

Relay state
during Alarm - Off

Relay state
during Alarm - On I

Voltage, Current A

\ | EE 2

High Threshold AN

Low Threshold m

N

»

t=0ON t=OFF t<ON t=0ON t<OFF t=OF=FtV[s]

ON - State Delay Relay OFF =
OFF - State Delay Relay ON
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The alarm is activated when the measured value (rms. value) of the voltage
or current (depends on the ,Alarm type” parameter) on one, one of two
or one of three phases (depends on the ,Active phases count” parameter) drops
below the value specified by the ,Low threshold” parameter. Once the threshold
is exceeded, the alarm activation delay time (,ON State Delay” parameter)
starts to count down. After this time, the alarm is activated and the relay enters
the state defined by the parameter ,Relay State during Alarm”. The alarm
is deactivated when the measured value (rms value) of the voltage or current
on one, two or three phases (depends on the ,Active phases count” parameter)
rises above the value specified by the ,High threshold” parameter. At that time,
the alarm deactivation delay time (parameter ,OFF State Delay”) begins to count
down. After this time, the alarm is switched off. If the value of any of the para-
meters ,ON State Delay”, ,OFF State Delay” is equal to zero, the relay will be
simultaneously activated/deactivated when the alarm is activated/deactivated.

Alarms types: ,,Overvoltage”, ,,Overcurrent”

Relay state
during Alarm - Off :
_ -
Relay state
during Alarm - On :

Voltage, Current A

High Threshold EZ 2\ 7 f\
Low Threshold /

/ U %

»

t=0ON t= OFF t<ON t=ON t<OFF t=OFF tJ[s]
ON - State Delay Relay OFF __
OFF - State Delay Relay ON

The alarm is activated when the measured value (rms value) of the voltage
or current (depends on the ,Alarm type” parameter) on one, one of two or one
of three phases (depends on the ,Active phases count” parameter) rises abo-
ve the value specified by the ,High threshold” parameter. Once the threshold
is exceeded, the alarm activation delay time (,ON State Delay” parameter) starts
counting down.
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After this time, the alarm is activated and the relay enters the state defined by
the parameter , Relay State during Alarm”. The alarm is deactivated when the
measured value (rms value) of the voltage or current on one, two or three pha-
ses (depends on the ,Active phases count” parameter) drops below the value
specified by the ,Low threshold” parameter. At that moment, the alarm deacti-
vation delay time (,OFF State Delay” parameter) starts to count down. After this
time, the alarm is deactivated. If the value of any of the parameters ,ON State
Delay”, ,OFF State Delay” is equal to zero, the transmitter will be switched
on/off simultaneously when the alarm is switched on/off.

Alarm types: ,,Window (Volt.)”, ,,Window (Curr.)”

Relay state
during Alarm - Off

Relay state
during Alarm - On

Voltage, Current ,

7

N

\

High Threshold

\

U,

N
N

N

N

Low Threshold

N

X

N

AN

=

A\

N

AN

i

2 2, 7

t=0ON t=OFF t<ON t=

ON t<OFF t=OFF t[s]
ON - State Delay Relay OFF —
OFF - State Delay Relay ON

The alarm is activated when the measured value (rms value) of the voltage or
current (depends on the ,Alarm type” parameter) on one, one of two or one of
three phases (depends on the ,Active phases count” parameter) rises above
the value specified by the ,High threshold” parameter or falls below the value
specified by the ,Low threshold” parameter. When the threshold is exceeded,
the alarm activation delay time (,Alarm activation delay” parameter) begins to
count down. After this time, the alarm is activated and the relay enters the state
specified by the parameter ,Relay State during Alarm”. The alarm is deactivated
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when the measured value (rms value) of the voltage or current on one, two
or three phases (depends on the ,Active phases count”’ parameter) falls be-
tween the values specified by the ,Low threshold” and ,High threshold” para-
meters. Then, the alarm deactivation delay time (,OFF State Delay” parameter)
starts counting down. After this time, the alarm is switched off. If the value
of any of the parameters ,ON State Delay”, ,OFF State Delay” is equal to zero,
the transmitter will be switched on/off simultaneously when the alarm
is switched on/off.

Alarm type: ,,Phase Failure”

The principle of the alarm is analogous to that of the type alarm:
»undervoltage.”, ,Undercurrent”

Alarm types: ,,Asymmetry (Volt.)”, ,,Asymmetry (Curr.)”

Relay state
during Alarm - Off

Relay state
during Alarm - On T

7
%

-§°
Asymmetry 4
Threshold 7
0
Z /

t=ON t=OFF t<ON t=0ON t<OFF t=OFF t[s]
ON - State Delay Relay OFF __
OFF - State Delay Relay ON

When the asymmetry for the measured values (rms values) of voltages or cur-
rents (depends on the ,Alarm Type” parameter) between two phases (depends
on the ,Active phases count” parameter) rises above the value specified by the
»~Asymmetry Threshold” parameter, the countdown of the alarm activation delay
time (,ON State Delay” parameter) begins. After this time, the alarm is activated
and the transmitter goes into the state defined by the parameter ,Relay State
during Alarm”. The alarm is deactivated when the asymmetry for the measured
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values (rms values) of voltages or currents (depends on the ,Alarm type” pa-
rameter) between phases (depends on the ,Active phases count” parameter)
drops below the value specified by the ,Asymmetry Threshold” parameter.
The alarm deactivation delay time (,OFF State Delay” parameter) then starts
to count down. After this time, the alarm is switched off. If the value of any
of the parameters ,ON State Delay”, ,OFF State Delay” is equal to zero,
the relay will be simultaneously activated/deactivated when the alarm
is activated/deactivated.

For this type of alarm, the parameter ,Active phases count” must be set to two
or all phases.

Alarm type: ,,Phase Sequence”

7
OFF -
Relay State 7
during Alarm /A
ON 7
11 12 : Z;;,//’/;
. .
. .
t=0ON t[s]
ON - State Delay Relay OFF _
Relay ON L

If a change in the phase sequence is detected, the alarm activation de-
lay time (,ON State Delay” parameter) begins to count down. After this time
the alarm is activated and the transmitter enters the state defined by the pa-
rameter ,Relay State during Alarm”. The alarm is deactivated when the phase
sequence is correct. The alarm deactivation delay time starts then (parameter
,OFF State Delay”). After this time, the alarm is switched off. If the value
of any of the parameters ,ON State Delay”, ,OFF State Delay” is equal to zero,
the transmitter will be simultaneously activated/deactivated when the alarm
is activated/deactivated.

For this type of alarm, the parameter ,Active phases count” must be set to two
or all phases.
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In the options, select the Analog output mode and confirm selection by pressing

the button :

Values =P
Output range 0..20mA
Low limit input 00 %
High limit input 1000 %
Low limit output 0.00 mA
High limit output 20.00 mA
Out mode Normal
Set analog out defaults No
Esc | | v | - | | Select

Fig.26. Screens of Analog output mode

Table 3
Item Parameter name Feature / value Description Default settings
1 Value U1,11,...T1,hhzmm Value on analog output P
parameter acc. to Table 10
0...20mA,
2 Output range 4..20mA. Analog output range 0...20mA
- o
3 Low limit input 144.0 .. 144.0% | “owervalue of the input range in % of 0.0
the rated range
- Y
4 High limit input 1440 .. 144.0% | Uppervalue of the input range in % of 100.0
the rated range
5 Low limit output 00.00 .. 24.00 Lower value of the output range in mA 0.00
6 High limit output 0.01..24.00 Upper value of the output range in mA 20.00
Normal
7 Out mode Low limit output Continuous output working mode Normal
High limit output
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7.6. Display mode

In this mode, you can configure the screens displayed in a normal work mode
of the meter Measurement.

|Settings
|Screen 1
|Screen 2
Screen 3
|8creen 4
|Screen 5
Screen 6
|Screen 7
Screen 8
|Screen 9
|Screen 10
Screen 13

Esc |

The button
V A
and select

The button
V A
and select

=

Time to Backlight level min 0s
Screens cfg 14714
Screens color Green
Set screen defaults No

Select

|Display field 1 Ut
Display field 2 uz The bUtton
Display field 3 u3 V A
Display field 4 f
Display field 5 1 and select
|Display field 6 12
Display field 7 13
Display field 8 | avg :
[ Esc v P [ select [ cancel | [~ [ a ] oK
Fig. 27. Screens of Display mode
Table 4
Item Parameter name Range Notes / description Default settings
. Screensaver, Minimum,
Back light level . ) Screensaver
Medium, Maximum
Time to Backlight level min 0..9999 In seconds 180
Screen 1 screen 1
Screen 2 Selection of screens screen 2
Screens cfg : visualized in Measu- :
é’a Screen 11 rement mode screen 11
1 % Screen 12 screen 12
@ Green
Red Color of displayed
Screens Color Yellow values in Measure- Green
: ment mode
Olive
No
Set screen defaults No
Yes
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Selection of displayed Table 6a or 6b or 6c -
values on a selected

2 : Pt screen and selected field ehepdindloniiie

Screen 1 Display field 1

Screen 10 Display field 8 91 acc. to Table 5. CMEEIE SEEm
En S
ST Selection of the visualized
Displayed value " quantity on the analogue U1
. indicator according
T'1 to table 5
3 Screen 13

Bottom scale -0144.0 The lower value of the 0.0
analog indicator scale

The upper value of the

analog indicator scale 100.0

Upper scale +0144.0

The Backlight level parameter is used to set the intensity of the LCD backlight.
The set brightness level is constant as long as the Time to Backlight level min
parameter has a value of 0. Setting the Time to Backlight level min parameter
to a value different from zero, causes that after this time (when the buttons
are not used) the LCD backlight is set to the minimum.

In order to protect the LCD screen, the meter is equipped with a screen saver
function, which turns off the screen during operation and displays the date and
time in random places. The screensaver is turned on by setting the Backlight
level parameter to the Screensaver value and the time (when the buttons
are not used) after which the screen is blanked is set by the Time to Backlight
level min parameter.
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Selection of displayed values:

Table 5
3Ph | 3Ph | 1Ph | 1Ph
Item Value name Marking Unit Signaling / / / /
4W | 4W | 4w | 3wW

00 No value - blanked display field Off N N N V
01 L1 phase voltage u1 (M,k)V V X V \
02 L1 phase wire current 11 (K)A V V V V
03 L1 phase active power P1 (G,M, k)W V X \ \
04 L1 phase reactive power Q1 (G,M,k)var g / % V X \ \
05 L1 phase apparent power S1 (G,M,k)VA \ X \ \
06 L1 phase active power factor PF1 V X \ \
07 (PF1=P1/S1) tg1 y X y y
08 tge factor of L1 phase (tg1=Q1/P1) THD U1 % V V \ \
09 L1 phase voltage THD* THD I1 % V V \ \
10 L1 phase current THD u2 (M,k)V V x x V
11 L2 phase wire current 12 (KA \ \ X \
12 L2 phase active power P2 (G,M, k)W V X X V
13 L2 phase reactive power Q2 (G,M,k)var g / % \ X x \
14 L2 phase apparent power S2 (G,M,k)VA \ X X \
15 L2 phase active power factor PF2 PF \ X X \
16 (PF2=P2/S2) tg2 \ x x \
17 tgo factor of L2 phase (tg2=Q2/P2) THD U2 % \ V X \
18 L2 phase voltage THD* THD 12 % \ \ X \
19 L2 phase current THD u3 (M,k)V \ X X X
20 L3 phase voltage 13 (K)A \ \ X X
21 L3 phase active power P3 (G,M,k)W \ X X X
22 L3 phase reactive power Q3 (G,M,k)var \ X X X
22 L3 phase apparent power Q3 (G,M,k)var g / % \ X X X
23 L3 phase active power factor S3 (G,M,k)VA \ X X X
24 (PF3=P3/S3) PF3 \ X X X
25 tge factor of L3 phase (tg3=Q3/P3) tg3 \ X X X
26 L3 phase voltage THD* THD U3 V% \ \ x x
27 L3 phase current THD THD 13 A% \ \ X X
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28 Mean phase voltage U avg (M,K)V y X X \
29 Mean current | avg (KA V V x V
30 Active power zP (G,M,k)W +/- V V V V
31 Reactive power zQ (G,M,k)var V V V V
32 Apparent power S (G,M,k)VA y y y \
33 Mean active power factor (PF=P/S) PF avg V V X V
34 Mean tangent factor (Tg=Q/P) tg avg V V x V
35 THD U mean 3-phase* THD U % V V X V
36 THD | mean 3-phase THD | % N N X \
37 Frequency f Hz V \ \ \
38 Phase-to-phase voltage L1-L2 u12 (M,K)V y V X \
39 Phase-to-phase voltage L2-L3 u23 (M,k)V V V x x
40 Phase-to-phase voltage L3-L1 U31 (M,k)V y y X X
41 Mean phase-to-phase voltage U123 (M,k)V V V X X
42 Active power averaged (P Demand) P DMD (G,M, k)W \ \ \ \
43 | Apparent power averaged (S Demand) S DMD (G,M,k)VA V V V \
44 Current averaged (I Demand) | DMD (K)A \ \ \ \
45 Neutral wire current I(N) (K)A V X X X
46 Temperature T1 of input 1 T1 “© y y \ \
47 Active energy imported** En P+ kWh V V V V
48 Active energy exported** En P- kWh \ \ \ \
49 Inductive reactive energy** EnQ kvarh V V \ \
50 Capacitive reactive energy** EnQ kvarh \ \ \ \
51 Apparent energy** Ens kVAh V \ \

* In the 3-phase 3-wire system (3Ph / 3W) respectively THD U12, THD U23,
THD U31, THD U123

** The quantities can not be visualized on the analogue indicator
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Default settings of the displayed screens in 3-phase 4-wire system

Table 6
P1 P2 P3 P4 P5
ulv A u12v | PW | P1W PF1 P1W Qlvar | THDU1% | THDI1 %
u2v 12A U23V | zQvar | P2W PF2 P2 W Q2var | THDU2% | THDI2%
usv I3A U31V | ISVA | P3W PF3 P3W Q3var | THDU3% | THDI3%
fHz lavgA | U123V | PFavg IPW PF avg IPW 2Q var THD U % THD | %
P6 P7 P8 P9 P10
U1V | S1VA | U2V | S2VA | U3V | S3VA | *PW | PDMDW IPW +En P kWh
1A PF1 12A PF2 I3A PF3 | ZQvar | SDMDW 2Q var -En P kWh
P1W tg1 P2 W tg2 P3 W tg3 lavgA | IDMDA IS VA En QZkvarh
Qlvar | fHz | Q2var | fHz | Q3var | fHz I(N) A fHz EnSKVAh | EnQ# kvarh
P11 P12
Ut% | "M% | aARM..U1U2U3 %
u2% | 12% bargraf
Us% | B% | HaRM.MI213 %
HARM.2..63 bargraf
Screens 11 and 12 cannot be configured.
Default settings of the displayed screens in 3-phase 3-wire system
Table 7
P1 P2 P3 P4 P5
u12v | MA | U2V | ®PW | ZPW |PDMDW | THDU12% | THDI1% | ZPW | EnP+kWh
U23V | I2A | U23V | ZQvar | ZQvar | SDMDW | THDU23% | THDI2% | XQvar | EnP-kWh
U31V | I3A | U31V | ZSVA | lavgA | IDMDA | THDU31% | THDI3% | ZSVA | EnQ#kvarh
fHz | lavgA | U123V | PFavg | tgavg PF avg THDU123% | THDI1% | EnSkVAh | EnQ=zkvarh

Default settings of the displayed screens in 1-phase system

Table 8
P1 P2 P3
ut1v S1VA P1W P DMD W P1W En P+ kWh
1A PF1 S1VA | SDMDW Q1 var En P- kWh
P1W tg1 1A |DMD A S1VA En Q kvarh
Qtvar | fHz PF1 fHz En SkVAh | En Qkvarh
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Factory settings of displayed pages in a single-phase system 1Ph 3W

Table 9
P1 P2 P3 P4 P5
u1lv S1VA u2v S2 VA P1W P DMD W P2 W P DMD W P W En P+ kWh
ITA PF1 12A PF2 S1VA | SDMDW S2 VA S DMD W ZQ var En P- kWh
PIW | tg1 P2 W tg2 I1TA | IDMDA 12A IDMD A ESVA | EnQé kvarh
Qtvar | fHz Q2 var fHz PF1 fHz PF1 fHz En S kVAh | EnQezkvarh

7.7. Archiving mode

In the options, select the Archiving mode and confirm selection by pressing

the button .

Group 1
Group 2

CSV settings

Actions..

Esc

Select

Value separator
Decimal separator

Dot

Esc

| [ select

Archive type

Parameters 0716

Trigger U1

Interval 1s

Archive low 00 %

Archive high 00 %
Esc

Select

Copy archive to C8V file
Clear archive

No

Select

Fig. 28. Screens of Archiving mode

Table 10
Item. Parameter name Range Notes / description Def_a i
settings
n_on, nof, on,oFF, Archiving type - archiving on
1 Archive type H_on, HoFF, 3non, 3noF, g typ ving n_on
condition acc. to Fig. 29
3_on, 3_oF
Archived values
2 Parameters U1, 11, P1,...T1 (acc. to Table 10)
~ N
3 g %— Trigger ut, l;gpr:]m m, Value triggering archiving U1
4 ele Interval 0...3600s Archiving period in seconds 0s
- RN
5 Archive low -144.0 .. +144.0 Archiving lower limit in % of 0.0%
the rated triggering value
" L
6 Archive high 1440 .. +144.0 (T W TR I 7 G 0.0%
the rated triggering value
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Comma,
7 Value separator Semicolon. Tabulat Comma
csv emicolon, fabulator CSV files settings
settings : in files archive
8 IDeEiEl Dot, comma Dot
separator
9 Cop)(fzasr\ih. No, Yes Copying (f)lf mtern:] memory No
Actions to to files archive
10 Clear archive No, Yes No

Entering a value ,Archive high” lower than ,Archive low” or equal switches
the registration off. Not applicable for H_on mode.

a) n_on b) noFF
A A L
Archiving Archiving
1= 1 '
I A enabled enabled A disabled
0 0f— — —
disabled | l I I
Ar_L Ar_H tiggering value Ar_L Ar_H tiggering value -
c) on d) oFF
A . A .
4| Archiving Archiving
—— — 1
o M enabled enabled } enabled
y ol —_ ¥
disabled | | disabled | disabled
Ar_L Ar_H tiggering value Ar_L Ar_H tiggering value

Fig.29. Archiving types: a) n_on b) noFF c¢)on d) Off

Remaining types of the archiving:
¢ H_on - always enabled.

* HoFF - always disabled.

* 3non — archiving is enabled when n_on type condition occurs on any phase.
It will be switched off only when all triggering condition are disabled.

* 3noF - archiving is enabled when noFF type condition occurs on any phase.
It will be switched off only when all triggering condition are disabled.

* 3_on - archiving is enabled when on type condition occurs on any phase.
It will be switched off only when all triggering condition are disabled.

¢ 3_oF —archiving is enabled when oFF type condition occurs on any phase.
It will be switched off only when all triggering condition are disabled.

+ The value triggering an archiving in the series 3 archiving must
be in the range: 01-09 (acc. to Table 8). Archiving works with identical
thresholds of the Ar_L and Ar_H hysteresis for each phase.
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Selection of the values on the alarm outputs, analog and archived:

Table 11
Value Displayed Value of the needed for cglculations
T e element Value type of percentage corresponding to 100%
of the rated range.
01 U1 L1 phase voltage Un [V]*
02 1 L1 phase wire current In [A] *
03 P1 L1 phase active power Un x In x cos(0°) [W] *
04 Q1 L1 phase reactive power Un x In x sin(90°) [Var] *
05 S1 L1 phase apparent power Un x In [VA] *
06 PF1 L1 phase power factor (PF) 1
07 tg1 tg factore of L1 phase 1
08 THD U1 L1 phase voltage THD** 100.00 [%]
09 THD I L1 phase current THD 100.00 [%]
10 u2 L2 phase voltage Un [V] *
1" 12 L2 phase wire current In [A] *
12 P2 L2 phase active power Un x In x cos(0°) [W] *
13 Q2 L2 phase reactive power Un x In x sin(90°) [Var] *
14 S2 L2 phase apparent power Un x In [VA] *
15 PF2 L2 phase active power factor PF 1
16 tg2 tge factor of L2 phase 1
17 THD U2 L2 phase voltage THD** 100.00 [%]
18 THD 12 L2 phase current THD 100.00 [%]
19 u3 L3 phase voltage Un [V]*
20 13 L3 phase wire current In [A] *
21 P3 L3 phase active power Un x In x cos(0°) [W] *
22 Q3 L3 phase reactive power Un x In x sin(90°) [Var] *
23 S3 L3 phase apparent power Un x In [VA] *
24 PF3 L3 phase active power factor PF 1
25 tg3 tgo factor of L3 phase 1
26 THD U3 L3 phase voltage THD** 100.00 [%]
27 THD I3 L3 phase current THD 100.00 [%]
28 U avg mean phase voltage 0.00 [%]
29 l avg mean 3-phase current In [A] *
30 P 3-phase active power (P1+P2+P3) 3 x Un x In x cos(0°) [W] *
31 ZQ 3-phase reactive power (Q1+Q2+Q3) 3 x Un x In x sin(90°) [Var] *
32 zS 3-phase apparent power (S1+S2+S3) 3x Un x In [VA] *
33 PF avg 3-phase power factor (PF) 1
34 tg avg tg factore for 3 phases 1
35 THD U 3-phase voltage THD** 100.00 [%]
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36 THD | 3-phase current THD 100.00 [%]

37 f frequency 100 [Hz]

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

39 u23 phase-to-phase voltage L2-L3 V3 Un [V] *

40 U31 phase-to-phase voltage L3-L1 N3 Un [V] *

41 U123 mean phase-to-phase voltage V3 Un [V] *

42 P DMD aC“"‘(ePpg‘g’;’;‘ée)iaged 3x Un x In x cos(0°) [W] *
43 S DMD appa’fgt[‘;gx:;gv)‘f’aged 3x Unx In [VA] *
44 | DMD current averaged (I Demand) * In [A] *

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

46 T Temperature T1 of input 1 400 [°C]

47 En P+ Active 3-phase import energy 100000 [kWh]

48 En P- Active 3-phase export energy 100000 [kWh]

49 EnQ Reactive 3-phase inductive energy 100000 [kvarh]

50 EnQ Reactive 3-phase capacity energy 100000 [kvarh]

51 EnS 3-phase apparent energy 100000 [kVAh]

2 | o !
53 hh:mm time, hhx100+mm 2400 - 100 [%]

*Un, In - rated values of rated voltages and currents
** In the 3-phase 3-wire (3Ph / 3W) respectively THD U12, THD U23, THD U31,

THD U123

To register in each group, you can select 16 of 53 parameters (bits 1 to 53
of the registers 4106...4109 and 4115...4118). Bit set to ,1” adds a parameter
to a registration, set to ,,0” deletes. It is possible to set all 53 bits but only the first

16 bits set to ,,1” will be taken for a registration.
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7.8. Ethernet mode

In the options, select the Ethernet mode and confirm your choice by pressing

the button )

ND31PLUS-09 USER MANUAL

Adresy
Protokoty
. |
DHCP Zal.
Tryb Auto
Adres IP 10.0.210.7
Maska podsieci 255000 i
Brama domysina 10.10.10.20 ==
Adres DNS 10.200.121, Us tawienia
Adres MAC 0c:ef:af20; I’;"]f’gbus TCP
Wstecz v [ a WWww
MQTT
SNTP
Wstecz A4 rS
Wstecz | | » - Wybierz
Fig.30. Screens of Ethernet mode
Table 12
Item Parameter name Range Notes / description Ma"uvf:ﬁ: :rer’s
Enabling / disabling the DHCP
Client (supports automatic
obtaining of IP protocol parameters
L DHCP OffiOon of the meter’s Ethernet interface off
from external DHCP servers in the
same LAN)
2 § Mode Auto, 10 Mb/s, 100 Mb/s Auto
5
3 < Address IP 0.0.0.0...255.255.255.255 10.0.1.161 g & >a - -
=S ®O
4 Subnet Mask 0.0.0.0...255.255.255.255 255.0.0.1 i § g‘%; -
26g0®
5 Gateway 0.0.0.0...255.255.255.255 0.0.0.0 'E % E E E -
2T 932
6 DNS address 0.0.0.0...255.255.255.255 10.0.0.44 ©a -
7 MAC address Aa:bb:cc:00:21:01 -
[}
g
8 = Active protocol MQTT, BACnet MQTT
]
1]
9 § a | Instance number 0-0x3FFFFF 123456 99999
2l
ol L
.| 3
-]
10 ° Device Name 100 characters ND31U BACnet IP device ND31U
=
(8]
<
o
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1 ¥ Address 1..247 1
12 § Port 80 ... 32000 502
» -
13 3 Max. cpnpectlon 1.4 4
S limit
o
14 = Waiting Time 10 .. 360 60s
15 a Command port 20 ... 32000 21
=
16 W Data port 20 ... 32000 1025
17 § Port 80 ... 32000 80
Connecyion state with MQTT server:
N (register value) OxFFFF — Disconnected .
18 Connection state Only readout (s vElD) ) = CaiEeg Disconnected
(register value) 0x1 — Connected
19 Adres IP 0.0.0.0...255.255.255.255 MQTT Broker Adress IP 37.187.106.16
20 Port no 1...65534 MQTT Broker port number 1883
e Period, what data
21 Publish time 1...3600 are published (in seconds) 5
K] " . ND31U-MQTT-
22 § Client name MQTT client name _CLIENT
2 N _
23 | a Topic Name MQTT topic name ND:B_]rLéPlvllgAS
© Standard
O Voltages
£ O Currents
E O Powers
<} O Energies
= O Others
O Harmonics U1
24 Parameters O Harmonics U2
O Harmonics U3
O Harmonics 11
O Harmonics 12
O Harmonics 13
O Minimums
O Maximums
Enabling or disabling publishing
adata for the MQTT server:
2 MQTT On/Off 0.1 0 - data are not published, 0
1 - publishing data to the server.
Save configuration to non-volati-
26 Save to FRAM | 0.1 le memory: 0
0 - no changes,
1 - save changes.
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27 SNTP Address NTP address IP address of the time server 10.1.0.101
28 Local time to Sape The sign of the shift of the local "
UTC sign time relative to UTC time
29 Local time to 0.59 Minute value of local time offset 0
€| o | UTC mins shift a from UTC time
S| E
30 ‘8 % Local time to 0.12 Hourly value of local time offset 1
o UTC hours shift v from UTC time
31 Daylight Yes, No Yes
32 S_ynchronlze No, Yes Time _synchromzatlon command No
time now from time server

* Menu visible when ,Protocol active” BACnet
** Menu visible when ,Active protocol” MQTT

7.9. Modbus mode

In the options, select the Modbus mode and confirm your choice by pressing

the button .

L
Address

Baudrate
Mode
Set Defaults 42xx registers

1

9600 bps
RTU 8N2
No

Esc

| [~

-~ | | Select

Fig.31. Screens of Modbus mode

Table 13
Item Parameter name Feature / value Description Manufacturer’s value

1 Address 1...247 Modbus Network Address

4800 b/s, 9600 b/s,
2 Baud rate 19.2 kb/s, 38.4 kb/s, Baud rate 9600 b/s

57.7 kb/s, 115.2 kb/s

RTU 8N2, RTU 8N1, .
3 Mode RTU 801, RTU 8N1 Transmission mode RTU 8N2
4 Set Defaults 42xx No, Yes Programmable group No

registers

of registers for readout
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7.10. Time of Use Mode

The Time of Use function, hereinafter referred to as ToU, sorts energy con-
sumption throughout the day into specific tariffs labeled Sharp, Peak, Valley,
and Normal, according to user-defined ranges. This facilitates comparison and
calculation of energy bills where energy prices may vary. Current energy con-
sumption for each tariff is displayed on screen 15.

12 18 24 30 36 42 48 b4 60

Wh

Rys. 32. Time of Use Mode Screen

The Time of Use mode screen contains 5 pages:
- Imported Active Energy (En P+)

- Exported Active Energy (En P-)

- Inductive Reactive Energy (En Q+)

- Capacitive Reactive Energy (En Q-)

- Apparent Energy (En S)

Page switching is performed using the arrow buttons. Each page contains a bar
graph that updates automatically, and the tariffs are common to all pages. The
graph scale is dynamic and depends on the highest energy value on a given

page.

7.10.1. Time of Use Configuration

In the device menu, select Tariffs and confirm your selection by pressing the
button. Configuration is performed by selecting additional settings windows:

- General

Global settings that affect other settings. All settings are set to default values
and do not need to be changed to achieve basic Time of Use functionality.
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R

Fault Status ]
Seazong 1
Schedule 1
Segment 1
|Tarrif 3
[ Esc ] [ * | a | [ Select |

Rys. 33. ToU - General Settings

Fault Status: Numeric value specifying the error:

0 No error

2 No season date set (Season)

4 No weekends set in the schedule

16 No tariff selected, or more than the declared tariff selected
32 The number of segments defined in the settings has been
64 Zero segments in the schedule
128 The number of schedules is greater than the declared tariff

Seasons: Allows you to divide the year into seasons, with a schedule assigned
to each. You can configure up to 12 seasons, each operating according to the
assigned schedule.

Schedule: The schedule divides the day (24 hours) into segments, assigning
each segment to a tariff. This parameter specifies the number of schedules,
with a limit of 14.

Segment: Segments are part of the schedule; a schedule can consist of a ma-
ximum of 14 segments. Each segment is assigned to a tariff.

Tariff: You can define up to four tariffs: Sharp, Peak, Valley, and Normal. The
number of tariffs used is defined by the value in the Tariff field, as follows:

0 - Sharp tariff

1 - Sharp and Peak tariff

2 - Sharp, Peak, and Valley tariff

3 - Sharp, Peak, Valley, and Normal tariff
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Weekend: Users can designate specific days of the week as weekends.
Weekend Schedule: Select a weekend schedule.
Special Weekend Schedule: Selecting Yes/No allows you to use the configu-
ration available in the Weekend settings or the default settings on the General
page.
Holiday: Up to 30 holidays can be set.
Sharp/Peak/Valley/Normal Tariff Color: Select a color for the tariff pre-
sented in the charts. Select from the colors in the drop-down list.
TOU Factory Settings: Restore factory settings.
- Monthly Billing
You can configure the energy billing method: at the end of the month or on an
assigned date.

ER]20-04-26

T1=N"“"-‘CE~I 1 sz

I 12:52:02
Select Bill Mode End of Month
Azzign Date 1]
Esc | | | & ] [ Select |

Rys. 34. ToU - Monthly Billing Configuration

- Season Settings

Season Settings. Configure the number of seasons set on the General page.
Each season requires a start date in DD-MM format and an identifier selected
from the drop-down list.

Note: Dates should be sorted in chronological order, starting with the earliest.
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190 g

Start Date nos0o
Schedule D Schedule 1
Esc | [ | & ] [ Select |

Rys. 35. ToU - Season Configuration

- Schedule Options

Configure schedules. Each schedule is a 24-hour cycle; the number of schedu-
les specified in the settings on the General page must be defined. After selec-
ting a schedule for editing, the segment editing window appears, along with the
number of segments to be used.

Lo g

Segments Uged i]
Segment 1
Segment 2
Segment 3

Segment 4

Ezc ¥ A Select
I | | | | t]

Rys. 36. ToU - Schedule Configuration

Choosing a segment allows you to set the time and tariff for it. The time is ente-
red in 24-hour format and in HH:MM. The tariff is selected from the drop-down
list.
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Lo g

Time 00:00:00
Tariff Sharp
Esc | I T & ] [ Select |

Rys. 37. ToU — Segment Configuration

Note: Dates should be sorted in chronological order, starting with the earliest.

- Weekend Settings

Each season can have special weekend settings. When special settings are
not configured, the general settings apply. You can select up to two days from
the drop-down menu and assign a schedule to each. To configure a weekend
for Season 1:

- Select Weekend Settings; a screen listing the 12 seasons will appear.

- Select Season 1; a new window will appear.

- In the Weekends field, select the number of days per weekend (max. 2).
- Assign the appropriate schedule in the Days of the Week options.

T1:“""°CE 1 6‘2%

Weekends osz2
Monday Schedule 1
Tueszday Schedule 1
Wednezday Schedule 1
Thurzday Schedule 1

Esc | [ | & ] | Selsct |

Rys. 38. ToU — Weekend Configuration

56



ND31PLUS-09 USER MANUAL

- Holiday Settings
You can configure up to 30 holidays for a period of up to 10 years. To configure
holidays, follow these steps:

- Select Holiday Settings from the menu. A window with a list of years will
appear.

- Select the desired year from the list and wait for a new window with a list of
30 holidays.

- Select Holiday 1 from the list to configure a specific day.
- Enter the date in DD/MM format and assign a schedule to it from the list.

e )

Year 2025
Year 2026
Year 2027
Year 2028

Year 2029
Esc | | | & ] | Select |

Rys. 39. ToU — Holiday Configuration

ER20- 0426

T1:“““°CD 13%@

257

Date ao/o0
Schedule 1D Schedule 1
Esc | I T & ] [ Select |

Rys. 40. ToU — Holiday Configuration

57



ND31PLUS-09 USER MANUAL

7.11. Settings mode

In the options, select the Settings mode and confirm your choice by pressing

the button :

Pass
Lang
Time
Date
Sync

word
uage

hronize time now

Set defaults

®kK K

English
12:19:17
15/05/2025
No

No

Esc | |

v | -~

| | Select

Fig.41. Screens of Settings mode

Table 14
Item Parameter name Feature / value Description Manufacturer’s value
1 Password 0 .. 9999 0 - disabled 0
2 Language Enggzt,tslj;lski, English
Time hh:mm hour:minute 00:00:00
4 Date dd/mm/yyyy Day/month/year 1.01.2026
Set defaults No, Yes No

7.12. Information mode

In the options, select the Information mode and confirm your choice by pressing

the button .

Ty
Or

pe
der code

58

Boot Version
Program Version
Serial Number
MAC Address
DHCP

IP Address
Subnet Mask
Gateway Address
DNS Address

ND31U

11M0

200

0.25
25010002
Ocief.af20:71:62
On
10.021048
255.0.0.0
10.10.10.203
10.200.121.121

Esc | [~ | -

| | Select

Fig.42. Screens of Information mode
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Table 15
Item | Parameter name Feature / value Description Manufacturer’s value
1 Type Meter type ND31U
2 Order code First 5 digits of the ordering code np.12200
3 Boot version Bootloader version np.1.04
4 Program version Main program version of the meter np.0.60
5 Serial number ddmmxxxx Current serial number of the meter np.26050006
day month current number
6 MAC address XXIXXIXXIXXIXXIXX 48._blt hardV\_/are addres_s o il e.g. 64:0E:0D:0C:0B:0A
interface in hexadecimal format
Enabling/Disabling DHCP Client
(service of automatic acquiring
of the meter Ethernet IP protocol
7 DHCP Off/On parameters from External DHCP off
Servers within the same
Local Area Network)
8 IP Address 0.0.0.0...255.255.255.255 10.0.1.161 o> -
3
5203
9 Subnet mask 0.0.0.0...255.255.255.255 255.0.0.1 € g% S -
[Shat=]
ET_ 0
50583
10 Default gateway 0.0.0.0...255.255.255.255 0.0.0.0 00 CcD =
SE€3 g
g® =
g =
12 DNS Address 0.0.0.0...255.255.255.255 10.0.0.44 <©° -

8. MEASURING VALUES ARCHIVING

8.1. Internal memory

The ND31U meters are equipped with 4MB of internal memory and 8GB
memory for storing the recorded data. 4MB internal memory allows to register
40.960 records. The memory is a ring buffer type one.

8.2. Copying archive

If the 4MB internal memory is full at 70% or forced at any time: in Archiving
mode, select Actions and set ,Copy the archive to a CSV file” parameter
to ,Yes”. The recorded data will be copied to the files archive. To start
the procedure of copying archive can also be done via the RS485 interface
(register 4125) or by simultaneously pressing the button | Max | and | Min |
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Example: files archive with archiving period of 5 seconds allows you to register
data for 2 years. If the files archive is full at 70% - archive used in % will become
orange (see: Status 3 Register — 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 files archive is full (less then 14 days at 1 sec. interval to completely
use a the files archive space) the color will change to flashing red.

The ND31U meter creates the directories and the files the files archive while
the internal memory is being copied. An example of the directory structure is
shown in Figure 33.

Remote site: | /24010018/2024/01/1 ~|
= !

=i~ J, 24010018

- 2024
01
2

Fiename = | Filesize | Filetype | Last modified | Permissions | Owner/Group |
H)o1040448.C5v 1759553 MicosoftE... 2/9/2004 ot 00
Ho1041255.05v 264163 MicosoftE.. 2/9/2004 P 00
Ho1041405.05v 79433 MicosoftE.. 2/9/2004 P 00
H)o1041425.05v 39653 MigosoftE... 2/9/2004 e 00
4 flies. Total size: 2 192 802 bytes

Fig.43. Directory structure in the files archive

Data in the files archive is stored in the files in the directories (year, month
archive copy) - see Fig. 33. The file names are marked by day and time
of the first record and have the ddhhmmss.csv format, where: dd-day, hh-hour,
mm-minute, ss-second.
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8.3. Archive files structure

The archived data files are in the form of the columns, where each column
of data is separated by a comma. A column description is in the first line
of the file. Data records are sequentially arranged in the rows. An example
of the file is shown in Figure 34.

1 date, time, record index,block,registerl, namel,valuel, .. registerld,namelé, valueld
2 2024-01-02,03:52:32,0004631507, 2, 7501, 11,2.334587E-02, . 7522,53,5.321865E+00
3 2024-01-02,03:52:33,0004631508, 2, 7501, 11,2.395167E-02, . 7522,53,5.460662E+00
4 2024-01-02,03:52:34,0004631509, 2, 7501, 11, 2. 440801E-02, . 7522,53,5.564291E+00
3 2024-01-02,03:52:35,0004631510, 2, 7501, 11, 2.365394E-02, - 7522,53,5.392089E+00

& |2024-01-02,03:52:36,0004631511,2,7501, 11, 2. 350060E-02,
7| 2024-01-02,03:52:37, 0004631512, 2, 7501, 11, 2. 349490E-02,
& |2024-01-02,03:52:38, 0004631513, 2, 7501, 11, 2.337917E-02,
o |2024-01-02,03:52:39, 0004631514, 2, 7501, 11, 2. 340359E-02,

10 |2024-01-02,03:52:40, 0004631515, 2, 7501, 11, 2. 350403E-02,

11 |2024-01-02,03:52:41, 0004631516, 2, 7501, 11, 2. 356425E-02,

12 |2024-01-02,03:52:42, 0004631517, 2, 7501, 11, 2. 335721E-02,

13 |2024-01-02,03:52:43, 0004631518, 2, 7501, 11, 2. 352292E-02,

14 |2024-01-02,03:52:44, 0004631519, 2, 7501, 11, 2. 359419E-02,

53,5.356430E+00
3,5.355357E+00
3,5.32848TE+00
3,5.334852E+00
3,9.358023E4+00
3,5.371429E+00
3,5.323784E+00
3,5.360300E+00
3,5.376580E+00

R e

1L L LA LD LA L La

52
52
52
52
52
52
52
52
52
52

3ORY R R} ORY RY M) RY RD KD

Fig.44. An example of the archive data file

The fields in the line describing the record have the following meanings:
» date — date of data recording, date separator is the character ,-",

+ time — hour, minute, second of recorded data, a time separator
is the character ,.”,

* record index — unique index record. Each record has a unique number.
This number increases when writing new records,

* block — reserved,
+ register1 — Modbus register address of the first archived value,
* name1 — Modbus register description of the first archived value,

« value1 — first archived value. The decimal separator is ,.”, the values are
saved in a engineering notation format.
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register16 — Modbus register address of the sixteenth archived value,
name16 — Modbus register description of the sixteenth archived value,

value16 — sixteenth archived value. The decimal separator is ,.”,
the values are saved in a engineering notation format.

name1, ...,.name16 — description according to Table 8 (Displayed
parameter).
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8.4. Downloading archive

Archived data can be downloaded via Ethernet using FTP protocol.

9. SERIAL INTERFACES

9.1. RS485 Interface — list of parameters

The implemented protocol is compliant with the PI-MBUS-300 Rev G
specification of Modicon. List of ND31U meter serial interface parameters:

+ identifier OxF4,

* meter address 1..247,

* baud rate 4.8,9.6,19.2, 38.4, 57.6, 115.2 kbit/s,
+ operating mode Modbus RTU,

+ transmission mode 8N2, 8E1, 801, 8N1,

* max. response time 600 ms,

* max. no. of registers read in a single query
- 61 — for 4-byte registers,
- 122 — for 2-byte registers,
+ implemented functions
- 03, 04, 06, 16, 17,
- 03, 04 register readout,
- 06 single register writing,
- 16 writing of n-registers,

- 17 device identification,

Default settings: address 1, baud rate 9.6 kbit/s, mode RTU 8N2.
9.2. Examples of registers’ readout and write

Readout of n-registers (code 03h)

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

Device . Register address Number of registers CRC
ddress Function achecksum
a B1 BO B1 BO
01 03 OF A0 00 02 C73D
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Request:
Device ] Number Register address Number of registers CRC
Function
address of bytes B1 BO B1 BO checksum
01 03 04 00 0A 00 64 E4 6F
Response:

Example 2. Readout of two 32-bit float registers as a combination of two
16-bit registers, starting with the register address 1B58h (7000) - register values

Request:
Device . Register address Number of registers CRC
ddress Function checksum
a B1 BO B1 BO
01 03 1B 58 00 04 C33E
Response:
Value from Value from Value from Value from
Device Function Number the register the register the register the register CRC
address of bytes 1B58 (7000) 1B59 (7001) 1B5A (7002) 1B5B (7003) | checksum
01 03 08 E4 6F

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

Request:
Device . Register address Number of registers CRC
ddress Function checksum
a B1 BO B1 BO
01 03 17 70 00 04 4066
Response:
Value from Value from Value from Value from
Device Function Number the register the register the register the register CRC
address of bytes 1770h (6000) | 1770h (6000) | 1772h (6002) | 1772h (6002) | hecksum
01 03 08 00 00 41 20 00 00 42 C8 E4 6F
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Example 4. Readout of two 32-bit float registers, starting with the register
address 1D4Ch (7500) - register values 10, 100.

Request:
Device Register address Number of registers CRC
dd Function heck
adaaress B1 BO B1 BO checksum
01 03 1D 4C 00 02 03 BO
Response:
) Value from the register Value from the register
Device Function Number 1D4C (7500) 1D4D (7501) CRC
address of bytes checksum
01 03 08 E4 6F

Single register writing (code 06h)

Example 5. Writing the value 543 (0x021F) to the register 4000 (OxOFAOQ)

Request:
Device . Register address Number of registers CRC
Function
address B1 BO B1 BO checksum
01 06 OF A0 02 1F CA 54
Response:
Device . Register address Number of registers CRC
Function
address B1 BO B1 BO checksum
01 06 OF A0 02 1F CA 54

Writing to n-registers (code 10h)
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Example 6. Writing two registers starting with the register address
OFA3h (4003)

Writing the values 20, 2000.

Request:
Value for Value for
Device Function Address | Address reNci)étZT's reNci)s.tZ:s k’)\l:rng)_f ot ot CRC
address reg.Hi reg.Lo gist 9 OFA3 (4003) | OFA4 (4004) | checksum
Hi Lo bytes
B1 BO B1 BO
01 10 OF A3 00 02 04 00 14 07 DO BB 9A
Response:
Device . . Register address Number of registers CRC
ddress unction checksum
a B1 BO B1 BO
01 10 OF A3 00 02 B2 FE
Device identification report (code 11h)
Example 7. Device identification
Request:
Device address Function CRC
checksum
01 11 C02C
Response:
Number Device Information field of the device software ver- Checksum
Address | Function Identifier sion (e.g. ,ND31U-0.81 “ - ND31U device with
of bytes status . (CRC)
software version 0.81)
4E 44 33 31 55 2D 30 2E 38 31 20 20 20 20
01 1" 16 F4 FF 20 20 20 20 20 20 72E4
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9.3. Ethernet Ports — Daisy Chain

The meter has two built-in, equal Ethernet ports ETH1 and ETH2, which
function as an Ethernet switch (daisy chain) as well as an interface to the local
device. This allows information to flow to the device or through the ports
to other devices in a daisy chain connection. Ethernet Daisy Chain technology
allows devices to be connected in a daisy chain using a standard Ethernet cable
without the need for additional Ethernet switches. Connecting devices
in a daisy chain allows for greater flexibility in device location, simplifies instal-
lation, and reduces infrastructure costs. The flexibility of point-to-point cabling
and lower installation costs offer significant advantages over the costs and design
constraints of traditional Ethernet topology of star networks. The Ethernet daisy
chain is not limited to any single provider or organizational protocol. This allows
end users to connect different devices, even those using different protocols,
in a single daisy chain for maximum convenience.

—P— P . >
‘—A < < ———
A
4 Full Duplex Ethernet i
ETH1 ETH2 ETH1 ETH2
> >
- Forwarding messages - "
- to other devices -
‘ Built-in switch ‘ ‘ Built-in switch ‘
A &
h 4 A4
‘ Application interface ‘ ‘ Application interface ‘
Meter 1 Meter 2

Fig. 45. Ethernet network configuration with a 2-port Ethernet switch.
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9.4. Ethernet interface 10/100-BASE-T

ND31U meters are equipped with two equal Ethernet interfaces ETH1
and ETH2 connected internally by a switch for connecting the meter (using
the RJ45 socket) to the local or global network (LAN or WAN). The Ethernet
interface allows to use the web services implemented in the meter: web server,
FTP server, Modbus TCP/IP, BACnet protocol, MQTT protocol, SNTP. Configure
Ethernet group parameters to use the meter’s network services. The standard
Ethernet parameters of the meter are shown in Table 11. The main parameter
is the IP address of the meter, e.g. 10.0.1.161, which must be unique
in a network the device will be connected to. The IP address can be assigned
to the meter automatically by the DHCP server present in the network
if the meter has an option to obtain an address from DHCP server enabled:
Ethernet — Addresses — DHCP— On If the 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 menu of the meter. Change of the Ethernet para-
meters can also be done via the RS485 interface. So it is required to confirm
the changes by writing the value ,1” to the register 4149. The Ethernet interface
is rebooted in accordance with the new parameters after applying changes -
all services of the Ethernet interface are restarted.

9.4.1. Connecting 10/100-BASE-T interface

Connect the device to a TCP/IP network using one of the RJ45 sockets
(ETH1 or ETH2) located at the back / terminal side / of the meter to get access
to the Ethernet services.

The meter’'s RJ45 socket LEDs description:

+ yellow LED - illuminates when the meter is properly connected
to the Ethernet 100 Base-T, does not illuminate when the meter is not
connected to a network or is connected to a 10-Base-T.

» green LED - Tx/Rx, illuminates (irregularly illuminates) when the meter
sends and receives data, illuminates continuously when no data
is transmitted.
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It is recommended to use a twisted pair cable to connect the meter
to the network:

+ U/FTP — twisted pair cable with a separate foil for every pair,

* F/FTP — twisted pair cable with separate foil for every pair and additional
foil shielding for the cable,

+ S/FTP (dawniej SFTP) — twisted pair cable with separate foil for every pair
and additional mesh cable shielding,

+ SF/FTP (dawniej S-STP) — twisted pair cable with separate foil for every
pair and additional mesh and foil cable shielding.

The twisted pair cable categories according to the European standard
EN 50173 are minimum: Class D (category 5) - for high-speed local area networks,
includes the applications using the frequency band up to 100 MHz. For Ethernet
connection use the category 5 STP type twisted-pair cable (shielded)
with RJ-45 connector, wiring colors (according to Table 11), compliant
to the following standards:

« EIA/TIA 568A for both connectors in strike-through connection
(i.e. between ND31U and hub or switch),

+ EIA/TIA 568A for the first connector and EIA/TIA 568B for the second
one in the cross-over connection (i.e. when connecting the ND31U meter
to the computer).

Table 16

Wire Signal Wire color according to the standard

no. EIA/TIA 568A EIA/TIA 568B 8
1 TX+ white-green white-orange e I D
2 TX- green orange E
3 RX+ white-orange white-green —
4 | EPWR+ blue blue :_,_
5 EPWR+ white-blue white-blue 1 D
6 RX- orange green
7 EPWR- white-brown white-brown Fig. 46. View and pin numbering
8 | EPWR- brown brown of the RJ45 socket
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9.4.2. Web Server

The ND31U meter provides its own web server which enables remote moni-
toring of the measuring values and reading a status of the meter. A web page
allows in particular to:

+ obtain information about the device (serial number, code execution,
software version, bootloader version, version (standard or special),

* preview current measuring values, read a device status,
+ select the web page language

Access to the server can be achieved by entering the IP address of the meter
in the web browser, for example: http://192.168.1.030 (where 192.168.1.030
is set address of the meter). The default web server port is the port ,80”.
The server port can be changed by the user.

Note: A browser with JavaScript enabled and compatible with XHTML 1.0
is required for correct operation of the website (all popular browsers,
Internet Explorer version 8 minimum).

9.3.2.1. General view

LUMEL

EVERYTHING COUNTS
LICZY SIE WSZYSTKO

Miernik parametréw sieci 3-fazowej typ ND31PLUS

5004 A S IP 2764500 W
5003 A A C 2070 700 var
5004 A E ;: 3454 000 VA
5.004 A 0.800

921270 W 690710 var
921.450 W 689.810 var
921770 W 600.180 var
2764.500 W 2070.700 var

230.110 Vv 1151.400 VA
5.004 A 0.800

921270 W 0.750

690.710 var 50.001 Hz

230.080 §2  1151.000 230.120 Vv 1151.500 VA
5.003 P2 0.801 I3 5004 A 4 0.800

921450 W g2 0749 921.770 W 3 0749

689.810 var f 50.001 Hz 690.180 var 50001 Hz

IP 2764500 W P DMD 2764500 W 2764500 W EnP+ 661820 Wh
3Q 2070700 var S DMD 3453.800 VA 2070.700 var  EnP- 0.000 Wh
lavg 5.004 A |DMD 003 A 3454.000 VA EnQL  371.570 varh
I(N) 0.002 A f 50.001 Hz EnS 846280 VAh EnQC  82.915 varh

Copyright © 2025, Lumel S.A. All rights reserved

Fig. 47. View of the meter website
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9.4.2.2. Web user selection

The meter has two user accounts for the web server protected by the individual
passwords:

+ user: ,admin”, password: ,,admin” - access to the configuration and pre-
view of the parameters

* user: ,user”, password: ,pass” - access only to the preview
of the parameters.

Calling the IP address of the meeter in a browser, e.g. http://192.168.1.30
will display a start website to enter a user name and a password.

3-PHASE POWER NETWORK METER TYPE
ND31U

Username I

Password I

Fig. 48. View of the meter’s web server login window

Web server user name can not be changed. You can change the password
for each user - for safety reasons it is recommended to change the passwords.
Changing the password is possible only through a web page in the ,Ethernet”
parameter group. The passwords can be up to 8 characters. If the password
is lost (what disables using the web server), restore the default settings
of the Ethernet interface e.g. from the menu: Settings — Default settings — Yes
or entering the value ,1” to the register 4152. All standard meter parameters
and Ethernet interface parameters (see Table 11) and the passwords of the web
server users will be restored:

» user ,admin” — password: ,admin”;
* user ,user’ — password ,pass”.
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9.4.3. FTP Server

The FTP file sharing protocol has been implemented in the ND31U meters.
The meter acts as a server, allowing the users to access the internal memory
of its file system. Access to the files is possible using a computer, a tablet
with installed FTP client or other device acting as a FTP client. The standard FTP
ports are used for transferring files, ,1025” - data port and ,21” -- commands port.
A user can change the port used by the FTP protocol if necessary. Please note,
that the port configuration of the FTP server and the client must be the same.

The FTP client program can work in a passive mode. The connection is fully
made by the FTP client in the passive mode (a client chooses the data port).
It is possible to use up to one connection at the same time for the file trans-
fer with the meter, so you should limit the maximum number of a FTP client
connections to 1.

9.4.3.1. FTP user selection

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

» user: ,admin”, password: ,admin” - access to read and write the files,
» user: ,user’, password: ,passftp” - access to read only the archive files.

The FTP user names can not be changed but you can change the password
for each user - for safety reasons it is recommended to change the passwords.
Changing the password is possible only through a web page in the ,Ethernet”
parameter group. The passwords can be up to 8 characters. If the password
is lost (what disables using the FTP server), restore the default settings
of the Ethernet interface e.g. from the menu: Settings — Default settings — Yes
or entering the value ,1” to the register 4152. All standard meter parameters
and Ethernet interface parameters (see Table 11) and the passwords
of the FTP server users will be restored:

» user ,admin” — password: ,admin’;
* user ,user’ — password ,passftp”’.
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The program FileZilla could be an example of the FTP client. You can view
and download the archive files by entering the IP address of the meter
in the address field.

i
= o N T
Fetievmg deciny iy of T2 WO B/ =
Directory ksting of /240100 18/2024" succe
Retrieving drectory ksting of /zmoommzam
Drrectory ksting of */24010018/2024)
R dhecory bl of A DOINH L
D'e:uyvklr\q of /24010018/2024/01/1" suc
g ey oy o T35 OB RSOV -
Doty i o O AN Sreeotd =
Local site: | F:\test\240100 18\ j muh:\/zmmxs/zozdm/x -
= ], 24010018 BB
B bartek Bl 24010018
-y bezize B4 2024
8-k ks ER
8- N100 )
B i Ni00 seba ")
& nd3
- i N0 seba | |
- Ju NO30BIS
L nowe
- ) res2 =
Filename = | Fiesize [ Fietype | Last moified |
3.
b 2024 Folder piikow 1/8/202411:05:15 ... [[Fiename = Fiesize | Fletype | Lostmodfied [ permissions [ OwnerfGroup |
!
)o1040448.C5v 1759553 MCosORtE...  2/3/2004 P 00
Klowar2ss.csv 264163 MoosoftE... 2/9/2004 et 00
%]o1041405.c5v 79433 McrosoftE...  2/9/2004 At 00
Rlo1041425.csv 39653 MarosoftE... 2/3/2004 P 00
< 1]
1 drectory files. Total size: 2 142802 bytes.
Serverlocal fle [ Drection [Remote fie I Size [ Priodty [ Status |
7
B [Queve: empty 0o ,

Fig. 49. View of the FTP session in the program FileZilla
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9.4.4. Modbus TCP/IP

The ND31U meter allows access to the internal registers via the Ethernet
interface and Modbus TCP/IP protocol. It is necessary to set the unique
IP address of the meter and set the connection parameters listed in Table 16
to set up a connection.

Table 17
Register Description Default value
4146 Device address for Modbus TCP/IP protocol 1
4147 Modbus TCP port number 502
4145 Port closing time of Modbus TCP/IP service [s] 60
4144 The maximum simultaneous cqnnections 4
to Modbus TCP/IP service

The device address is the address of the device for Modbus TCP/IP protocol
and is not a value equal to a address value for Modbus RS485 protocol
(Modbus network address register 4100). Setting the parameter ,Device
address for Modbus TCP/IP protocol” of the meter to the value ,255”,
the meter will skip the address analysis in the frame of Modbus protocol
(broadcast mode).

9.4.5. BACnet protocol

The BACnet IP communication standard described in the PN-EN ISO 16484-5
has been used.

In an BACnet IP network, based on Ethernet interface, each device is identified
by the IP address and port number, as well as by device name and instance
number. The port number is fixed and is 47808. Parameters which can be modi-
fied in the meter from the level of the Menu are the meter’s IP address, the Device
object name, the Device object instance number. Below in table 17 there are
the most important information about the properties of the implemented BACnet IP
protocol. Functional blocks used (appendix K) can be found in table 18.

Table 18
Protocol version 1.0
Protocol revision number 12
Device profile (Annex L) BACnet Application Specific Controller (B-ASC)
Standard objects used by the meter Device Object, Analog Input Object
Data Ling Layer BACnet IP (appendix J)
Characters set supported ANSI X3.4 (UTF-8)
Segmented messages NOT SUPPORTED
Dynamically created objects NOT SUPPORTED
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Table 19
Data Sharing Device Management
ReadProperty-B (DS-RP-B) TimeSynchronization-B (DM-TS-B)
ReadPropertyMultiple-B (DS-RPM-B) Dynamic Device Binding-B (DM-DDB-B)

WriteProperty-B (DS-WP-B)
WritePropertyMultiple-B (DS-WPM-B)
Change Of Value-B (DS-COV-B)*

* The maximum subscription time is 1 year and the maximum number of sub-
scriptions is 64.

The optional properties used by the Device to Location, Description object,
while the optional properties used by the Analog Input to Description object.
In case of the Device object, the ReadPropertyMultiple function cannot be used
due to the lack of segmented messages mechanism. More information about
Analog Input objects and measured quantities they represent can be found
in Chapter 9.3.5.1. The PICS file for the device can be downloaded from
www.lumel.com.pl.

9.4.5.1. Data structure for BACnet IP interface

The meter has two types of objects. This is a DEVICE type object
and an ANALOG INPUT type object. From the DEVICE type object you
can read basic information about the meter such as device name, instan-
ce number. ANALOG INPUT type objects are used to read measured data.
The measured value is contained in a property named Present Value. Table 19
summarizes the most important properties of ANALOG INPUT type objects.

Table 20

O

823 2

SSE| Object name Description e

ogz >
0 u1 Description \%
1 11 Voltage of L1 phase A
2 P1 Current of L1 phase w
3 Q1 Active power of L1 phase var
4 S1 Reactive power of L1 phase VA
5 PF1 Apparent power of L1 phase -
6 tg1 Factor of active power of L1 phase (PF1=P1/S1) -
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7 THD U1(U12) THD U1* %
8 THD I1 THD I1 %
9 u2 Voltage of L2 phase Vv
10 12 Current of L2 phase A
11 P2 Active power of L2 phase w
12 Q2 Reactive power of L2 phase var
13 S2 Apparent power of L2 phase VA
14 PF2 Factor of active power of L2 phase (PF2=P2/S2) -
15 tg2 tgj factor of L2 phase (tg2 =Q2/P2) -
16 THD U2(U23) THD U2* %
17 THD 12 THD 12 %
18 UK} Voltage of L3 phase \%
19 13 Current of L3 phase A
20 P3 Active power of L3 phase w
21 Q3 Reactive power of L3 phase var
22 S3 Apparent power of L3 phase VA
23 PF3 Factor of active power of L3 phase (PF3=P3/S3) -
24 tg3 tgj factor of L3 phase (tg3 =Q3/P3) -
25 THD U3(U31) THD U3* %
26 THD I3 THD I3 %
27 Uavg Average 3-phase voltage \%
28 lavg Average 3-phase current A
29 P 3-phase active power (P1+P2+P3) w
30 Q 3-phase reactive power (Q1+Q2+Q3) var
31 S 3-phase apparent power (S1+S2+S3) VA
32 PF 3-phase active power factor (PF=P/S) -
33 tg tgj factor 3-phase average (tg=Q/P) -
34 THD U THD U* 3-phase average %
35 THD | THD | 3-phase average %
36 f Frequency Hz
37 u12 Phase-to-phase voltage L1-2 Vv
38 u23 Phase-to-phase voltage L2-3 \%
39 Us1 Phase-to-phase voltage L3-1 Vv
40 U123 Average phase-to-phase voltage L1-2 \%
41 P DMD averaged active power (P Demand) w
42 S DMD averaged apparent power (S Demand) VA
43 |_DMD averaged current (I Demand) A
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44 I_N Current in neutral wire (calculated from vectors) A
45 CntEnP+ 3-phase active imported energy (number of register 100
7546 overflows, reset after 9999.9 MWh is reached) MWh
46 EnP+ 3 —phase active imported energy kWh
(counter up to 99999.99 kWh)
47 CntEnP- 3-phase active exported energy (number of register 100
7548 overflows, reset after 9999.9 MWh is reached) MWh
48 EnP- 3 —phase active exported energy kWh
(counter up to 99999.99 kWh)
49 CntEnQl 3-phase reactive inductive energy (number of register 100
7550 overflows, reset after 9999.9 MVArh is reached) Mvarh
50 EnQl Reactive inductive energy 3 —phase kvarh
(counter up to 99999.99 kVArh)
51 CntEnQc 3-phase reactive capacitive energy (number of register 100
7552 overflows, reset after 9999.9 MVArh is reached) Mvarh
52 EnQc Reactive capacitive energy 3 —phase kvarh
(counter up to 99999.99 kVArh)
53 CntEnS Apparent energy (number of register 100
7554 overflows, reset after 9999.9 MVAh is reached) MVAh
54 EnS Apparent energy (counter up to 99999,99 kVAh) kVAh
55 Status1 Status register 1 -
56 Status2 Status register 2 -
57 Status3 Status register 3 -
58 Status4 Status register 4 -
59 Status5 Status register 5 -
60 Status6 Status register 6 -
61 Reserved RESERVED -
62 Reserved RESERVED -
63 Reserved RESERVED -
64 U1_min Voltage L1 min \%
65 U1_max Voltage L1 max \
66 U2_min Voltage L2 min \Y
67 U2_max Voltage L2 max \
68 U3_min Voltage L3 min \
69 U3_max Voltage L3 max \%
70 11_min Current L1 min A
71 11_max Current L1 max A
72 12_min Current L2 min A
73 12_max Current L2 max A
74 13_min Current L3 min A
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75 13_max Current L3 max A
76 P1_min Active power L1 min W
77 P1_max Active power L1 max w
78 P2_min Active power L2 min w
79 P2_max Active power L2 max w
80 P3_min Active power L3 min w
81 P3_max Active power L3 max w
82 Q1_min Reactive power L1 min var
83 Q1_max Reactive power L1 max var
84 Q2_min Reactive power L2 min var
85 Q2_max Reactive power L2 max var
86 Q3_min Reactive power L3 min var
87 Q3_max Reactive power L3 max var
88 S1_min Apparent power L1 min VA
89 S1_max Apparent power L1 max VA
90 S2_min Apparent power L2 min VA
91 S2_max Apparent power L2 max VA
92 S3_min Apparent power L3 min VA
93 S3_max Apparent power L3 max VA
94 PF1_min Power factor (PF) L1 min -
95 PF1_max Power factor (PF) L1 max -
96 PF2_min Power factor (PF) L2 min -
97 PF2_max Power factor (PF) L2 max -
98 PF3_min Power factor (PF) L3 min -
99 PF3_max Power factor (PF) L3 max -
100 tg1_min Ratio of reactive to active power L1 min -
101 tg1_max Ratio of reactive to active power L1 max -
102 tg2_min Ratio of reactive to active power L2 min -
103 tg2_max Ratio of reactive to active power L2 max -
104 tg3_min Ratio of reactive to active power L3 min -
105 tg3_max Ratio of reactive to active power L3 max -
106 U12_min Phase-to-phase voltage L1-2 min \%
107 U12_max Phase-to-phase voltage L1-2 max \%
108 U23_min Phase-to-phase voltage L2-3 min \%
109 U23_max Phase-to-phase voltage L2-3 max \%
110 U31_min Phase-to-phase voltage L3-1 min \%
111 U31_max Phase-to-phase voltage L3-1 max \%
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112 Uavg_min Average 3-phase voltage min \%
113 Uavg_max Average 3-phase voltage max Vv
114 lavg_min Average 3-phase current min A
115 lavg_max Average 3-phase current max A
116 3P_min 3-phase active power min W
117 3P_max 3-phase active power max w
118 3Q_min 3-phase reactive power min var
119 3Q_max 3-phase reactive power max var
120 3S_min 3-phase apparent power min VA
121 3S_max 3-phase apparent power max VA
122 3PF_min Power factor (PF) min -
123 3PF_max Power factor (PF) max -
124 3tg_min 3-phase average min. ratio of reactive to active power -
125 3tg_max 3-phase average max. ratio of reactive to active power -
126 f_min Frequency min Hz
127 f_max Frequency max Hz
128 U123_min Average phase-to-phase voltage min \%
129 U123_max Average phase-to-phase voltage max V
130 P DMD MIN Averaged active power (P Demand) min w
131 P DMD max Averaged active power (P Demand) max w
132 S DMD MIN Averaged apparent power (S Demand) min VA
133 S DMD MAX Averaged apparent power (S Demand) max VA
134 |_DMD miN Averaged current (I Demand) min A
135 |_DMD mAx Averaged current (I Demand) max A
136 I_N min Current in neutral wire min A
137 I_N max Current in neutral wire max A
138 Reserved RESERVED -
139 Reserved RESERVED -
140 Reserved RESERVED -
141 Reserved RESERVED -
142 | THD U1(U12) min THD U1 min %
143 | THD U1(U12) max THD U1 max %
144 | THD U2(U23) min THD U2 min %
145 | THD U2(U23) max THD U2 max %
146 | THD U3(U31) min THD U3 min %
147 | THD U3(U31) max THD U3 max %
148 THD U min THD U min %
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149 THD U max THD U max %
150 THD I1 min THD 11 min %
151 THD I1 max THD I1 max %
152 THD 12 min THD 12 min %
153 THD 12 max THD 12 max %
154 THD 13 min THD I3 min %
155 THD I3 max THD I3 max %
156 THD | min THD | min %
157 THD | max THD | max %
158 U1h2 2nd harmonics of voltage of L1 phase %
207 U1h51 51st harmonics of voltage of L1 phase %
208 U2h2 2nd harmonics of voltage of L2 phase %
257 U2h51 51st harmonics of voltage of L2 phase %
258 U3h2 2nd harmonics of voltage of L3 phase %
307 U3h51 51st harmonics of voltage of L3 phase %
308 11h2 2nd harmonics of current of L1 phase %
357 11h51 51st harmonics of current of L1 phase %
358 12h2 2nd harmonics of current of L2 phase %
407 12h51 51st harmonics of current of L2 phase %
408 13h2 2nd harmonics of current of L3 phase %
457 13h51 51st harmonics of current of L3 phase %
458 Q DMD Averaged reactive power (Q Demand) var
459 Q DMD min Averaged reactive power (Q Demand) max var
460 Q DMD max Averaged reactive power (Q Demand) min var
461 PFa Average active power factor (PF1+PF2+PF3)/3) -
462 PFa_min Average active power factor min -
463 PFa_max Average active power factor max -

* In 3-phase 3-wire system (3P/3W) accordingly THD U12, THD U23, THD U31, THD U123
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9.4.6. MQTT protocol

MQTT is an uncomplicated protocol used in the Internet of Things (loT). It is ba-
sed on a publication/subscription pattern. ND31U, using this protocol, publishes
various important control and measurement information on an external server.
If the server is located in the Internet network, it is possible to read the pa-
rameters of the ND31U meter from any place in the world with an access
to this network.

The MQTT protocol is configured in ND31U from the menu level (chapter 7.8
of the ND31U meter user’s manual) or by using the Modbus RTU protocol via
the RS-485 interface and Modbus TCP via the Ethernet interface. The parame-
ters to be set are the IP address and the broker port, that is the MQTT server
receiving the publications from the ND31U meter. The period between con-
secutive 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, ND31U uses the JSON format
to send variable names and their associated values. The format of data sent
by ND31U is as follows:

{,meter”:"Unique ID”,”slot”:;"Date Time”,”"Parameterindex”;"Value”,...}

where:
Unique ID — is the name of the MQTT client entered in the ND31U meter,
Date Time — is the current date and time separated by a space,

Parameter Index — is a number that specifies the quantity measured according
to the tables below (Tables 20-33),

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

The number of parameters sent and their corresponding values depends
on the number of parameters selected to be sent, Tables 20 to 33.

Table 21
Standard
Parameter Basic Unit of . o
Index measurement | the quantity Quantity Parameter description
1 Voltage \% Volts Phase 1 voltage
2 Voltage \ Volts Phase 2 voltage
3 Voltage \% Volts Phase 3 voltage
4 Current A Amperes Phase 1 current
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5 Current A Amperes Reactive power of phase 1

6 Current A Amperes Reactive power of phase 2

7 Active power kW Kilowatts Reactive power of phase 3

8 Active power kw Kilowatts Power factor of phase 1

9 Active power kW Kilowatts Power factor of phase 2

10 Apparent power kVA Kilo-Volt-Amperes Power factor of phase 3

11 Apparent power kVA Kilo-Volt-Amperes Phase angle of phase 1

12 Apparent power kVA Kilo-Volt-Amperes Phase angle of phase 2

13 Reactive power kVAR Kilovars Phase angle of phase 3

14 Reactive power kVAR Kilovars The average of three phase voltages
15 Reactive power kVAR Kilovars The sum of three phase voltages
16 Power factor none none The average of three phase currents
17 Power factor none none The sum of three phase currents
18 Power factor none none The average of three active powers
19 Phase angle ° Angular degrees The sum of three active powers
20 Phase angle ° Angular degrees | The average of three apparent powers
21 Phase angle ° Angular degrees The sum of three apparent powers
22 Voltage \ Volts The average of three reactive powers
23 Voltage \% Volts The sum of three reactive powers
24 Current A Amperes The average of three power factors
25 Current A Amperes The sum of three power factors
26 Active power kW Kilowatts The average of three phase angles
27 Active power kW Kilowatts The sum of three phase angles
28 Apparent power kVA Kilo-Volt-Amperes Network frequency
29 Apparent power kVA Kilo-Volt-Amperes Suma trzech mocy pozornych

30 Reactive power kVAR Kilo-Volt-Amperes Srednia trzech mocy biernych

31 Reactive power kVAR Kilo-Volt-Amperes Suma trzech mocy biernych

32 Power factor none none Srednia trzech wspétczynnikéw mocy
33 Power factor none none Suma trzech wspdtczynnikéw mocy
34 Phase angle ° Deg Srednia trzech katéw fazowych
35 Phase angle ° Deg Suma trzech katéw fazowych
36 pepresr:’;:; g Hz Hz Czestotliwosé sieci

82




Table 22

Voltages
Index meagjf:r:nent Unit Quantity name Description
1 Voltage \ Volts Voltage of phase L1
2 Voltage \% Volts Voltage of phase L2
3 Voltage \% Volts Voltage of phase L3
22 Voltage \% Volts Average of three phase voltages
23 Voltage \% Volts Sum of three phase voltages
48 Voltage \% Volts Phase-to-phase voltagel1-2
49 Voltage \ Volts Phase-to-phase voltagel.2-3
50 Voltage \ Volts Phase-to-phase voltagelL 3-1
113 Voltage \ Volts mean phase-to-phase voltage
Table 23
Currents
Index meaI:S:‘r:nent Unit Quantity name Description
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 24
Powers
Index meagsz‘;ent 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
11 power kVA Kilovolt-Ampere Apparent power of phase L2
12 Apparent kVA Kilovolt-Ampere Apparent power of phase L3
13 power kVAR Kilovars Reactive power of phaselL1
14 Apparent kVAR Kilovars Reactive power of phaselL2
15 power kVAR Kilovars Reactive power of phaselL3
26 Reactive kW Kilowatts Average of three active powers
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27 Active power kW Kilowatts Sum of three active powers
28 Agzar:rnt KVA Kilo-volt-amperes Average of three apparent powers
29 Angvr::“ KVA Kilo-volt-amperes Sum of three apparent powers
30 Rpia\;lzgre KVAR Kilo-volt-amperes Average of three reactive powers
31 Reactive KVAR Kilo-volt-amperes Sum of three reactive powers
power
130 Active power kW Kilowatts Active power averaged (P Demand)
45 A%%ivrz?t kVA Kilovolt-Ampere Apparent power averaged (S Demand)
Table 25
Energies
Basic . 5 e
Index measurement Unit Quantity name Description
. Megawatt-hours Active imported 3-phase energy
68 Active energy MWh 1= 100MWh (Overflow counter for value 37)
37 Active energy kWh Kilowatt-hours Active imported 3-phase energy
. Megawatt-hours Active exported 3-phase energy
69 Active energy MWh 1=100MWh (Overflow counter for value 38)
38 Active energy kWh Kilowatt-hours Active exported 3-phase energy
. Megavar-hours Reactive inductive 3-phase energy
144 Reactive energy MVARh 1 =100MWh (Overflow counter for value 145)
145 Reactive energy kVARh Kilovar-hours Reactive inductive 3-phase energy
. Megavar-hours Reactive capacitive 3-phase energy
146 | Reactiveenergy | MVARh 1= 100MWh (Overflow counter for value 147)
147 Reactive energy kVARh Kilovar-hours Reactive capacitive 3-phase energy
Megavoltampere-hour Apparent 3-phase energy
2 Apparent energy MVAh 1=100MWh (Overflow counter for value 41)
41 Apparent energy kVAh Kilovoltampere-hour Apparent 3-phase energy
] Active imported 3-phase energy
148 Active energy MWh M1eg=a\1/v;é:\/|r:l(\>/l:1rs for the previous year
(Overflow counter for value 149)
149 Active energy kWh Kilowatt-hours FED TTEAES 3'—phase energy
for the previous year
g Active exported 3-phase energy
150 Active energy MWh M;egzalllvoaé:\/lr:l(\)/l:]rs for the previous year
(Overflow counter for value 151)
151 Active energy kWh Kilowatt-hours Active exported 3_—phase energy
for the previous year
. Megawatt-hours Active imported 3-phase for the current
152 Active energy MWh 1=100MWh year (Overflow counter for value 153)
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Active imported 3-phase

153 Active energy kWh Kilowatt-hours for the current year
. Megawatt-hours Active exported 3-phase for the current
154 Active energy MWh 1=100MWh year (Overflow counter for value 155)
155 Active energy kWh Kilowatt-hours GEADE I S
for the current year
Active imported 3-phase energy
156 Active energy MWh M1eg=a\1/voa(§:\-ﬂfb?ltﬁrs for the current month
(Overflow counter for value 157)
157 Active energy kWh Kilowatt-hours D IEeRE S RTEED CIER
for the current month
g Active exported 3-phase energy
158 Active energy MWh M;egza\;v;(;:vlrv\)/ﬁrs for the current month
(Overflow counter for value 159)
159 Active energy kWh Kilowatt-hours NGO OFFIRE) S EIEED G
for the current month
] Active imported 3-phase energy
160 Active energy MWh M‘tlag:a:vg(;’:\/lrv\)/zrs for the current week
(Overflow counter for value 161)
161 Active energy kWh Kilowatt-hours PG liFeIise SEIEED CE )
for the current week
] Active exported 3-phase energy
162 Active energy MWh M?iayggtvmﬁrs for the current week
(Overflow counter for value 163)
163 Active energy kWh Kilowatt-hours i eIzt & PR Ci o
for the current week
Active imported 3-phase energy
164 Active energy MWh Mf‘-ia‘f’oaét'\'ﬂr:,‘\’lws for the current 48 hours
(Overflow counter for value 165)
. ) y Active imported 3-phase energy
165 Active energy kWh Kilowatt-hours o e GUITET A8 (ol
N Active exported 3-phase energy
166 Active energy MWh M;eg:a;NOa(;:\Ar:,(\)ll;rs for the current 48 hours
(Overflow counter for value 167)
. ) y Active exported 3-phase energy
167 Active energy kWh Kilowatt-hours for the current 48 hours
Active imported 3-phase energy
168 Active energy MWh M;Eia;lv:ét'\-/ll':;\);;rs for the current 24 hours
(Overflow counter for value 169)
. ) Ny Active imported 3-phase energy
169 Active energy kWh Kilowatt-hours P e T 4 [
Active exported 3-phase energy
170 Active energy MWh M?iargépmirs for the current 24 hours
(Overflow counter for value 171)
171 Active energy kWh Kilowatt-hours SCIE] Cli) el I

3-fazowa za aktualne 24 godziny
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Table 26

Pozostate
Basic . . e
Index RN Unit Quantity name Description
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 degrees Phase angle of phase L1
20 Phase angle ° Angular degrees Phase angle of phase L2
21 Phase angle ° Angular degrees Phase angle of phase L3
200 Tg factor of phase lack lack Tg factor of phase L1
201 Tg factor of phase lack lack Tg factor of phase L2
202 Tg factor of phase lack lack Tg factor of phase L3
203 Power factor lack lack 3-phase active power factor
204 Tg factor of phase lack lack Factor tg 3-phase average
Harmonic contents
0,
51 THD U1 % percentages for voltage, phase 1
Harmonic contents
0,
54 THD I1 % percentages for current, phase 1
Harmonic contents
0,
52 THD U2 % percentages for voltage, phase 2
Harmonic contents
0,
55 THD 12 % percentages for current, phase 2
Harmonic contents
0,
53 THD U3 % percentages for voltage, phase 3
Harmonic contents
0,
56 THD I3 % percentages for current, phase 3
57 THD U % percentages AETIENIE EEET D
for 3-phase mean voltage
Harmonic contents
0,
58 THDI % percentages for 3-phase mean current
32 Power factor brak brak The average of three power factors
33 Power factor brak brak 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 second Hz Frequency Network frequency
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
218 Analog output control mA Milliamperes Analog output control
219 Temperature T1 °C Degrees Celsius Temperature measured via input T1
221 Status 1 lack lack Status 1
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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 27
Harmonics U1
Index Basic Unit Quantiaty name Description
measurement
300 HarU1[2] % percentages 2nd voltage harmonic of phase L1
301 HarU1[3] % percentages third voltage harmonic of phase L1
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 28
Harmonics U2
Basic . . ]
Index T Unit Quantity name Description
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
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Table 29

Harmonics U3

Index meagszi:r:nent Unit Quantity name Description
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
951 HarU3[63] % percentages 63rd voltage harmonic of phase L3

Table 30
Harmonics I1

Index meazsf(ie:;ent 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 31
Harmonics 12

Index meal:s:(i:nent Unit Quantity name Description

500 Harl2[2] % percentages 2nd current harmonic of phase L2
501 Harl2[3] % percentages third current harmonic of phase L2
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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
Table 32
Harmonics I3
Basic . . -
Index T 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 33
Minimums
Index e Unit Quantity name Description
measurement
700 Voltage \% Volts Voltage of phase L1
701 Voltage \% Volts Voltage of phase L2
702 Voltage \% 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 power kVAR Kilovar Reactive power of phase L1
710 Reactive power kVAR Kilovar Reactive power of phase L2
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Al Reactive power kVAR Kilovar Reactive power of phase L3
712 Apparent power kVA Kilovolt-Ampere Apparent power of phase L1
713 Apparent power kVA Kilovolt-Ampere Apparent power of phase L2
714 Apparent power kVA Kilovolt-Ampere Apparent power of phase L3
715 Power factor lack lack Ratio of reactive to active power L1
716 Power factor lack lack Ratio of reactive to active power L2
717 Power factor lack lack Ratio of reactive to active power L3
718 Tg factor lack lack Stosunek mocy biernej do czynnej L1
of phase
719 el e lack lack Stosunek mocy biernej do czynnej L2
of phase
720 Tg factor lack lack Stosunek mocy biernej do czynnej L3
of phase
721 Voltage \Y Volts Phase-to-phase voltage L1-2
722 Voltage \% Volts Phase-to-phase voltage L2-3
723 Voltage \Y 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 power kVAR Kilovolt-Ampere 3-phase reactive power
728 Apparent power kVA Kilovolt-Ampere 3-phase apparent power
729 Power factor lack lack Power factor (PF)
730 Factor tg lack lack 3-phase reactive
to active power ratio
731 Periods per second Hz Frequency Network frequency
732 Voltage \Y Wolty Mean phase-to-phase voltage
733 Active power kW Kilowaty Active power averaged(P Demand)
734 Aggsvr:rm kVA Kilovolt-Ampere Apparent power averaged (S Demand)
735 Current A Ampere Current averaged (I Demand)
736 Current A Ampere Current in neutral wireln
737 Temperature T1 °C Celsius degrees Temperature. MEE ST
by T1 input
738 Temperature T2 °C Celsius degrees Temperature_ measured
by T2 input
Harmonic contents
0,
739 THD U1 % percentages for voltage, phaseL1
Harmonic contents
0,
740 THD U2 % percentages for voltage, phaseL2
Harmonic contents
0,
741 THD U3 % percentages for voltage, phaseL3
742 THD U % percentages Harmonic contents

for 3-phase mean voltage
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Harmonic contents

743 THD 11 % percentages for current, phaseL1

744 THD 12 % percentages foHraéTr(r)g:i, c:;;tsegtl_sz

745 THD 13 % percentages fgira;m?;i:; c:#ézzlt_ss

746 THD | % percentages for ?_?)rrr]r; Zre]iinzc;r:wti?rsrent

Table 34
Maximums

Index meaSirS(i,?‘nen t Unit Q::;teity Description

800 Voltage \Y Volts Voltage of phase L1

801 Voltage \% Volts Voltage of phase L2

802 Voltage \ 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 power kVAR Kilovar Reactive power of phase L1
810 Reactive power kVAR Kilovar Reactive power of phase L2
811 Reactive power kVAR Kilovar Reactive power of phase L3
812 Apparent power kVA Kilovolt-Ampere Apparent power of phase L1
813 Apparent power kVA Kilovolt-Ampere Apparent power of phase L2
814 Apparent power kVA Kilovolt-Ampere Apparent power of phase L3
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 phase lack lack Ratio of reactive to active power L1
819 Tg factor of phase lack lack Ratio of reactive to active power L2
820 Tg factor of phase lack lack Ratio of reactive to active power L3
821 Voltage \Y Volts Phase-to-phase voltage L1-2
822 Voltage \% Volts Phase-to-phase voltage L2-3
823 Voltage \Y Volts Phase-to-phase voltage L3-1
824 Voltage \% Volts Average 3-phase voltage

825 Current A Ampere Average 3-phase current

826 Moc czynna kW Kilowaty 3-phase active power
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827 Reactive power kVAR Kilovolt-Ampere 3-phase reactive power
828 Apparent power kVA Kilovolt-Ampere 3-phase apparent power
829 Power factor lack lack Power factor (PF)
830 Factor tg lack lack 3-phase reactive to active power ratio
831 Periods per second Hz frequency Network frequency
832 Voltage \% Volts Mean phase-to-phase voltage
833 Active power kW Kilowatt Active power averaged(P Demand)
834 Apparent power kVA Kilovolt-Ampere Apparent power averaged (S Demand)
835 Current A Ampere Average Current (| Demand)
836 Current A Ampere Current in neutral wireln
837 Temperature T1 °C Celsius degrees Temperature measured by T1 input
Harmonic contents
0,
839 THD U1 % percentages for voltage, phaseL1
Harmonic contents
0,
840 THD U2 % percentages for voltage, phaseL2
Harmonic contents
0,
841 THD U3 % percentages for voltage, phaseL3
842 THD U % percentages Harmonic contents
for 3-phase mean voltage
Harmonic contents
0,
843 THD 1 % percentages for current, phaseL1
Harmonic contents
0,
844 THD 12 % percentages for current, phaseL2
Harmonic contents
0,
845 THD 13 % percentages for current, phaseL3
846 THD | % percentages SIS GRS

for 3-phase mean current

To read data from the ND31U meter, connect to the server on which ND31U
publishes information and subscribe to the topic (topic), which was entered
in the meter during the configuration of the MQTT protocol.

9.4.7. SNTP

SNTP address — allows you to select the address of an NTP server, download
the current time from it and, if necessary, correct the system clock display.
The device will connect to the selected server every 15 minutes and update
its clock according to the time downloaded from the server.

Parameter Synchronize time now — allows you to immediately manually
synchronise the device clock with the time downloaded from the NTP server,
thus verifying the correctness of the specified NTP server address.
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10. MAP OF ND31U METER REGISTERS

In the ND31U meter, data is placed in 16 and 32-bit registers.
Process variables and meter parameters are placed in the address area of registers
in a way depended on the variable value type. Bits in 16-bit register are num-
bered from the youngest to the oldest (b0-b15). The 32-bit registers contain
numbers of float type in IEEE-754 standard. 3210 byte sequence - the oldest
is sent first.

Table 35
Address Value T
Description
range type
4000 — 4159 Integer Value set in the 16-bit register. Registers for meter configuration. Description

(16 bits) of registers is shown in Table 16. Registers for writing and readout.

Value set in the 16-bit register. Registers for configuration of programmable

4200 — 4260 Integ_er group of registers for readout. Description of registers is shown in Table 36.
(16 bits) ) "
Registers for writing and readout.
4300 — 4388 Integer Value set in the 16-bit register. Registers for displayed screens configuration.
(16 bits) Description of registers is shown in Table 37. Registers for writing and readout.
e Value set in the 16-bit register. Status registers, energy value, MAC address
4400 — 4485 (16 l?its) of the meter, configuration data. Description of registers is shown in Table 38.
Readout registers.
4500 — 4529 Integer Value placed in one 16-bit register. Configuration registers of the MQTT

(16 bits) protocol.

Float Value is set in the two following 16-bit registers. Registers contain exactly
6000 — 6970 . the same data, as 32-bit registers of 7500 — 7953 range. Readout registers.
(32 bits)
Bytes sequence (1-0-3-2)

7000 - 7118 Float Content of the registers set in the registers 4200 — 4359. Bytes sequence
(32 bits) (3-2-1-0)

7200 — 7318 Float Content of the registers set in the registers 4200 — 4359. Bytes sequence
(32 bits) (1-0-3-2)

7400 — 7459 Float Content of the registers set in the registers 4200 — 4359. Values set in one
(32 bits) 32-bit register.

7500 — 7985 Float Values set in one 32-bit register. Description of registers is shown in Table 41.

(32 bits) Readout registers.

Float Value is set in the two following 16-bit registers. Registers contain exactly
8000 — 8970 . the same data, as 32-bit registers of 7500 — 7953 range. Readout registers.
(2x16 bits)
Bytes sequence (3-2-1-0)

9000 — 9144 Float Value is set in the two following 16-bit registers Description of registers
(2x16 bits) | is shown in Table 42. Readout registers. Bytes sequence (1-0-3-2)
9200 — 9344 Float Value is set in the two following 16-bit registers.Description of registers

(2x16 bits) | is shown in Table 42. Readout registers. Bytes sequence (3-2-1-0)
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Table 36

Register
address

Operations

Range

Description

Default

N
o
o
o

Py
=

0...9999

Protection - password

4001

RW

Type of connection
0 - 3Ph/4W
1 - 3Ph/3W
2 - 1Ph/2W
3 - 1Ph/3W

4002

RW

Voltage on terminal 2
0 - first L1 phase voltage
1 - second L2 phase voltage
2 - third L3 phase voltage

4003

RW

Voltage on terminal 5
0 - first L1 phase voltage
1 - second L2 phase voltage
2 - third L3 phase voltage

4004

RW

Voltage on terminal 8
0 - first L1 phase voltage
1 - second L2 phase voltage
2 - third L3 phase voltage

4005

RW

0.5

Current on terminals 1, 3:
0 - first phase IL1 current

1 - reversed direction of the current of phase L1:

2 - second phase IL2 current

3 - reversed direction of the current of phase L2:

4 - third phase IL3 current

5 - reversed direction of the current of phase L3:

(Ll

L2

L3

4006

RW

0.5

Current on terminals 4, 6:
0 - first phase IL1 current

1 - reversed direction of the current of phase L1:

2 - second phase IL2 current

3 - reversed direction of the current of phase L2: -

4 - third phase IL3 current

5 - reversed direction of the current of phase L3:

L

L2

L3

4007

RW

0.5

Current on terminals 7, 9:
0 - first phase IL1 current

1 - reversed direction of the current of phase L1:

2 - second phase IL2 current

3 - reversed direction of the current of phase L2:

4 - third phase IL3 current

5 - reversed direction of the current of phase L3: -

(Ll

L2

L3
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Input current range:

4008 | RW 0.1 1TAor5A:0-1A,1-5A !
Input voltage range:
0-3x120/208V
U R Tt 120 /240 V - 1Ph/3W; L
1-3x400/690V
4010 | RW 0.18 Transformer primary voltage, 0
two older bytes
2011 | RW 0.65535 Transformer primary voltage, 120
two younger bytes
4012 | RW 1.. 10000 Transformer secondary voltage x 10 1200
4013 | RW 1..20000 Transformer primary current
4014 | RW 1..1000 Transformer secondary current
Averaging time of the active power P Demand
4015 | RW 0.2 apparent power S Demand 0
current | Demand
0-15, 1- 30, 2- 60 minutes
Synchronizationwith real-time clock
4016 | RW 0,1 0 - no synchronization 1
1 - synchronization with a clock
4017 | RW reserved
4018 | RW reserved
4019 | RW reserved
Resistance of wires
4020 | RW for the input T1 x 100 0
4021 | RW reserved 0
4022 | RW reserved
EnP active energy counting method
4023 | RW 0..1 0 — Ferraris 0
1 — Per phase
Energy counters erasing
0 - no changes,
4024 | RW 0.4 1 —erase act|ye energlgs 0
2 — erase reactive energies,
3 — erase apparent energies,
4 — erase all energies
Erasing averaged parameters
4025 | RW oF P Demand, S Demand, | Demand v
4026 | RW 0,1 Min, max erasing
4027 | RW 0,1 Erasing alarm signalization latch
4028 | RW reserved
4029 | RW reserved
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4030

RW

Alarm output 1 -

Logic tasks of the conditions1, 2, 3
0-C1
1-C1vC2vC3
2-C1AC2AC3
3-(C1AC2)vC3
4—-(C1vC2)AC3

4031

RW

0,1

Alarm output 1 - State of the relay
at the alarm switched on:
0 - relay disabled
1 - relay enabled

4032

RW

0,1

Alarm output 1 -
alarm deactivation lock

4033

RW

0,1

Alarm output 1 -
alarm signalization

4034

RW

0,1..54

Alarm output 1 -
value for the condition 1 (c1)
(code as in Table 10)

38

4035

RW

0.9

Alarm output 1 - type for the condition 1:

0—n_on, 1 - noFF,
2 —on, 3 —oFF,

4 —H_on, 5 - HoFF,

6 — 3non, 7 — 3noF,

8—-3 on,9-3_oF

4036

RW

-1440..0..1440
(o]

Alarm output
1 - lower value of the condition
1 switch of the rated input range

900

4037

RW

-1440..0..1440
[0

Alarm output
1 - upper value of the condition
1 switch of the rated input range

1100

4038

RW

0..3600 s

Alarm output 1 - condition
1 activation delay

4039

RW

0..3600 s

Alarm output 1 - condition
1 deactivation delay

4040

RW

0..3600 s

Alarm output 1 - condition
1 re-activation lock

4041

RW

0,1

Alarm output 1 - condition
1 signalization

4042

RW

reserved

4043

RW

0,1..54

Alarm output 1 - value for the condition 2 (c2)

(code as in Table 10)

38
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Alarm output 1 - type for the condition 2:
0—-n_on, 1 -noFF,
2 —on, 3-0FF,

4044 | RW 0..9 4—H_on, 5 HoFF, 0
6 — 3non, 7 — 3noF,
8-3 on,9-3_oF
-1440..0..1440 larm output 1 - lower value of the condition
sl [/, 2 switch of the rated input range oey
-1440..0..1440 Alarm output 1 - upper value of the condition
4046 | RW [/, 2 switch of the rated input range 1100
Alarm output 1 —
b i et condition 2 activation delay v
Alarm output 1 —
4048 | RW 0..3600's condition 2 deactivation delay 0
Alarm output 1 —
L) R QaSeral condition 2 re-activation lock Y
4050 | RW 0.1 Alarm output 1= 0
condition 2 signalization
4051 | RW reserved
4052 | RW 0.1.54 Alarm output 1 - valuc-“-T for the condition 3 (c3) 38
(code as in Table 10)
Alarm output 1 - type for the condition 3:
0—n_on, 1 —noFF,
2 —on, 3 —oFF,
4053 | RW 0..9 A &0, 5 Mo, 0
6 — 3non, 7 — 3noF,
8-3_on, 9-3_oF
-1440..0..1440 Alarm output 1 - lower value of the condition
4054 | RW [/, 3 switch of the rated input range 900
-1440..0..1440 Alarm output 1 - upper value of the condition
SLED | (R [/, 3 switch of the rated input range e
Alarm output 1 —
4056 | RW 0..3600s condition 3 activation dela 0
Alarm output 1 —
ST QaSctul condition 3 deactivation delay Y
Alarm output 1 —
4058 | RW 0..3600 s condition 2 re-activation lock 0
4059 | RW 0.1 Alarm output 1= 0
condition 2 signalization
4060 | RW reserved
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4061

RW

Alarm output 2 -

Logic tasks of the conditions 1, 2, 3
0-C1
1-C1vC2vC3
2-C1AC2AC3
3-(C1AC2)vC3
4-(C1vC2)AC3

4062

RW

0,1

Alarm output 2 - State of the relay at the alarm
switched on:
0 - relay disabled
1 - relay enabled

4063

RW

0,1

Alarm output 2 -
alarm deactivation lock

4064

RW

0,1

Alarm output 2 -
alarm signalization

4065

RW

0,1..54

Alarm output 2 - value for the condition 1 (c1)
(code as in Table 10)

38

4066

RW

0.9

Alarm output 2 - type for the condition 1:
0—-n_on, 1 -noFF,
2 —-on, 3-0FF,
4 —H_on, 5 - HoFF,
6 — 3non, 7 — 3noF,
8-3 on,9-3_oF

4067

RW

-1440..0..1440
[

Alarm output 2 - lower value of the condition 1
switch of the rated input range

900

4068

RW

-1440..0..1440
[°/]

Alarm output 2 - upper value of the condition 1 switch
of the rated input range

1100

4069

RW

0..3600 s

Alarm output 2 -
condition 1 activation delay

4070

RW

0..3600 s

Alarm output 2 -
condition 1 deactivation delay

4071

RW

0..3600 s

Alarm output 2 -
condition 1 re-activation lock

4072

RW

0,1

Alarm output 2 —
condition 1 signalization

4073

RW

reserved

4074

RW

0,1..54

Alarm output 2 - value for the condition 2 (c2)
(code as in Table 10)

38

4075

RW

0.9

Alarm output 2 - type for the condition 2:
0 —n_on, 1 —noFF,
2 —on, 3-0oFF,
4 —H_on, 5 - HoFF,
6 — 3non, 7 — 3noF,
8-3 0on,9-3 oF
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4076 | RW -1440..0..1440 Alarm output 2 - lower valug of the condition 2 900
[/ switch of the rated input range
4077 | RW -1440..0..1440 | Alarm output 2 - upper valug of the condition 2 switch 1100
[/, of the rated input range
Alarm output 2 -
4078 | RW 0..3600's condition 2 activation delay 0
Alarm output 2 -
S| 30 Gtk condition 2 deactivation delay Y
Alarm output 2 -
4080 | RW 0..3600's condition 2 re-activation lock 0
4081 | RW 0,1 IR 0
condition 2 signalization
4082 | RW reserved
4083 | RW 0.1.54 Alarm output 2 - valug for the condition 3 (c3) 38
(code as in Table 10)
Alarm output 2 - type for the condition 3:
0—n_on, 1 -noFF,
2 —on, 3 —oFF,
4084 | RW 0..9 4-H_on, 5 HoFF, 0
6 — 3non, 7 — 3noF,
8-3_on,9-3_oF
4085 | RW -1440..0..1440 Alarm outgut 2 - lower valug of the condition 3 900
[/ switch of the rated input range
4086 | RW -1440..0..1440 Alarm outpgt 2 - upper valu.e of the condition 3 1100
[/, switch of the rated input range
4087 | RW |  0.3600 s Alarm output 2 - 0
condition 3 activation delay
Alarm output 2 -
4088 | RW 0..3600's condition 3 deactivation delay 0
Alarm output 2 -
L ) QaScrul condition 2 re-activation lock Y
4090 | RW 0,1 Alarm output 2 - 0
condition 2 signalization
4091 | RW reserved
Continuous output 1 - output value
4092 | RW 0.1.54 /code as in Tab. 10/ 38
Continuous output 1 - type:
4093 | RW 0..1 0 —(0...20) mA; 0
1-(4...20) mA;
4094 | RW -1440..0..1440 Cont|nuou§ output 1 - lower vglue of the input range 0
[/ in [/ ] of the rated input range
4095 | RW -1440..0..1440 Continuous output 1 - upper value of the input range 1000

[

in [/ ] of the rated input range
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4096 | RW | -2400..0 2400 Continuous output 1 - lower value of the current 0
output range (1 = 10 uA)
4097 | RW 1..2400 Continuous output 1 - upper_value of the current 2000
output range (1 = 10uA)
Continuous output 1 - manual switching on
0 — normal work,
4098 | RW 0.2 1 — value set from the register 4096, 0
2 —value set from the register 4097
4099 | RW reserved
4100 | RW 1..247 Modbus Network Address 1
4101 | RW 0.3 Transmission mode: 0->8n2, 1->8e1, 2->801, 3->8n1 0
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 Upgrade change of transmission parameters 0
4105 | RW reserved
Group 1, archived values bit0 — reserved,
4106 | RW 0...0xFFFF bit1- U_1, bit2- I_1, ..., bit15- PF2, 0x0000
acc. to Table 11
Group 1, archived values bit16 — tg2,
4107 | RW 0...0xFFFF bit17-THDU2, ..., bit31- ZQ, 0x0000
acc. to Table 11
Group 1, archived values bit32- S,
4108 | RW 0...0xFFFF bit33- PF avg, ..., bit4d6 — T1, 0x0000
acc. to Table 11
4109 | RW 0. 0X003F Group 1, archived values bit48 EnP+,...,bit53-Phase 0x0000
sequence acc. to Table 11
4110 | RW 1..54 Group 1, value triggering archiving 1
Group 1, archiving type
0 —n_on, 1 —noFF,
2 —on, 3 - 0oFF,
sl IR U 4 —H_on, 5 — HoFF, Y
6 — 3non, 7 — 3noF,
8-3 on,9-3 oF
4112 | RW | -1440..0..1440 Group 1, archiving lower limit w °/ | 900
4113 | RW | -1440..0..1440 Group 1, archiving upper limit w °/_ 1100
4114 | RW 1..3600 Group 1, archiving period in seconds 1
Group 2, archived values bit0 — reserved,
4115 | RW 0...0xFFFF bit1- U_1, bit2- |_1, ..., bit15- PF2, 0x0000
acc. to Table 11
Group 2, archived values bit16 — tg2,
4116 | RW 0...0xFFFF bit17-THDU2, ..., bit31- ZQ, 0x0000
acc. to Table 11
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Group 2, archived values bit32- XS,

AN7 | RW 0...OxFFFF bit33- PF avg, ..., bit46 — T1, acc. to Table 11 v
Group 2, archived values bit48 EnP+,...,
4118 | RW 0...0x003F bit53-Phase sequence acc. to Table 11 0x0000
4119 | RW 1..54 Group 2, value triggering archiving 1
Group 2, archiving type
0—-n_on, 1 -noFF,
2 -on, 3 -0FF,
4120 | RW 0..9 4—H_on, 5 HoFF, 0
6 — 3non, 7 — 3noF,
8-3 on,9-3_oF
4121 | RW | -1440..0..1440 Group 2, archiving lower limit w °/ | 900
4122 | RW | -1440..0..1440 Group 2, archiving upper limit w °/_ 1100
4123 | RW 1..3600 Group 2, archiving period in seconds 1
4124 | RW reserved
Copying archive to files archive memory.
,1” — copy archive to files archive memory /
2| 1 only the records which have been registered since Y
the last copy /
4126 | RW 0,1 Deleting the entire internal archive 0
4127 | RW 0.2 Field separator: O - comrna , 1 - semicolon ; 0
2 -tab
4128 | RW 0,1 Decimal separator 0 - dot".' 1 - comma "' 0
4129 | RW reserved
Enabling / disabling the DHCP Client (supports
automatic obtaining of IP protocol parameters
of the meter’s Ethernet interface from external
DHCP servers in the same LAN)
0 - DHCP disabled - you should manually configure
the IP address and subnet mask of the meter;
4130 | RW 0,1 1
1 - DHCP enabled, the meter will automatically
receive the IP address, subnet mask, and gateway
address from the DHCP server when switching
the supply on or selecting APPL option from the
menu or entering the value ,1” to the register 4099.
The gateway address is the address of the server
that assigned the parameters to the meter;
The third and the second byte (B3.B2) 49320
4131 | RW 0...65535 of the IP address of the meter, the IPv4 (0xCOA8 =
address format: B3.B2.B1.B0 192.168)
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The first and zero byte (B1.B0) of the IP address

356

4132 | RW 0...68535 of the meter, the IPv4 address format: B3.B2.B1.B0 (O;(()110604) -
The third and the second byte (B3.B2) of the subnet
SRS | R/ Uodeeies mask of the meter, the mask format: B3.B2.B1.B0 cEe
The first and zero byte (B1.B0) of the subnet mask
4134 | RW 0...65535 of the meter, the mask format: B3.B2.B1.B0 65280
The third and the second byte (B3.B2) of the default
4135 | RW 0...65535 gateway of the meter, the gateway address 49320
format: B3.B2.B1.B0
The first and zero byte (B1.B0) of the default
4136 | RW 0...65535 gateway of the meter, the gateway address 257
format: B3.B2.B1.B0
The third and the second byte (B3.B2) of the DNS
4137 | RW 0...65535 address of the meter, the IPv4 address 0x0808=8.8
format: B3.B2.B1.B0
The first and zero byte (B1.B0) of the DNS address _
4138 | RW 0...65535 of the meter, the IPv4 address format: B3.B2.B1.B0 0x0808=8.8
4139 | RW reserved
4140 | RW reserved
Baud rate of the Ethernet interface:
0 — automatic selection of the baud rate
4141 | RW 0.2 1—-10 Mb/s 0
2 -100 Mb/s
4142 | RW 20...65535 FTP server commands port number 21
4143 | RW 20...65535 FTP server data port number 1025
The maximum simultaneous connections
4144 | RW 1.4 to Modbus TCP/IP service 4
4145 | RW 10...600 Port closing tlme.of Modbus TCP/IP service, 60
in seconds
4146 | RW 0...255 Device address for Modbus TCP/IP protocol 1
4147 | RW 0...65535 Modbus TCP port number 502
4148 | RW 80...65535 Web server port number 80
Saving the new parameters and initiate
Ethernet interface
4149 | RW 0,1 0 — no changes 0
1 - saving the new parameters
and initiate the Ethernet interface
4150 | RW 0..2 Menu language: 0-ENG, 1-PL, 2-DE
4151 | RW 0,1 reserved
Saving default parameters (complete with
4152 | RW 0,1 resetting energy as well as min, max 0

and mean power to 0) and Ethernet,
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4153 | RW 0..59 Seconds 0
4154 | RW 0...2359 Hour *100 + minutes 0
4155 | RW 101...1231 Month * 100 + day 101
4156 | RW 2026...2077 Year 2026
4157 | RW reserved

4158 | RW reserved

4159 | RW reserved

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

The lower and upper values of the input range of the continuous output stored
in the registers 4094, 4095 are multiplied by 10, e.g. the value of 100% should
be entered as ,1000”.

The lower and upper values of the current output range stored in the registers
4096, 4097 are multiplied by 100, e.g. the value of 20 mA should be entered

as ,2000".

Table 37

'::g:_zt:; Operations Range Description Default
4200 RW 7500 .. 7957 | Register 1 of programmable group of registers for readout 7500
4201 RW 7500 .. 7957 | Register 2 of programmable group of registers for readout 7501
4202 RW 7500 .. 7957 | Register 3 of programmable group of registers for readout 7502
4203 RW 7500 .. 7957 | Register 4 of programmable group of registers for readout 7503
4204 RwW 7500 .. 7957 | Register 5 of programmable group of registers for readout 7504
4205 RW 7500 .. 7957 | Register 6 of programmable group of registers for readout 7505
4206 RW 7500 .. 7957 | Register 7 of programmable group of registers for readout 7506
4207 RW 7500 .. 7957 | Register 8 of programmable group of registers for readout 7507
4208 RW 7500 .. 7957 | Register 9 of programmable group of registers for readout 7508
4209 RW 7500 .. 7957 | Register 10 of programmable group of registers for readout 7509
4210 RW 7500 .. 7957 | Register 11 of programmable group of registers for readout 7510
4211 RwW 7500 .. 7957 | Register 12 of programmable group of registers for readout 7511
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4212 RW 7500 .. 7957 | Register 13 of programmable group of registers for readout | 7512
4213 RW 7500 .. 7957 | Register 14 of programmable group of registers for readout 7513
4214 RW 7500 .. 7957 | Register 15 of programmable group of registers for readout 7514
4215 RW 7500 .. 7957 | Register 16 of programmable group of registers for readout | 7515
4216 RW 7500 .. 7957 | Register 17 of programmable group of registers for readout 7516
4217 RW 7500 .. 7957 | Register 18 of programmable group of registers for readout | 7517
4218 RwW 7500 .. 7957 | Register 19 of programmable group of registers for readout 7518
4219 RW 7500 .. 7957 | Register 20 of programmable group of registers for readout | 7519
4220 RW 7500 .. 7957 | Register 21 of programmable group of registers for readout 7520
4221 RW 7500 .. 7957 | Register 22 of programmable group of registers for readout 7521
4222 RW 7500 .. 7957 | Register 23 of programmable group of registers for readout | 7522
4223 RW 7500 .. 7957 | Register 24 of programmable group of registers for readout 7523
4224 RW 7500 .. 7957 | Register 25 of programmable group of registers for readout | 7524
4225 RwW 7500 .. 7957 | Register 26 of programmable group of registers for readout 7525
4226 RW 7500 .. 7957 | Register 27 of programmable group of registers for readout | 7526
4227 RW 7500 .. 7957 | Register 28 of programmable group of registers for readout 7527
4228 RW 7500 .. 7957 | Register 29 of programmable group of registers for readout 7528
4229 RW 7500 .. 7957 | Register 30 of programmable group of registers for readout | 7529
4230 RW 7500 .. 7957 | Register 31 of programmable group of registers for readout 7530
4231 RW 7500 .. 7957 | Register 32 of programmable group of registers for readout | 7531
4232 RW 7500 .. 7957 | Register 33 of programmable group of registers for readout 7532
4233 RW 7500 .. 7957 | Register 34 of programmable group of registers for readout | 7533
4234 RW 7500 .. 7957 | Register 35 of programmable group of registers for readout 7534
4235 RW 7500 .. 7957 | Register 36 of programmable group of registers for readout 7535
4236 RW 7500 .. 7957 | Register 37 of programmable group of registers for readout | 7536
4237 RW 7500 .. 7957 | Register 38 of programmable group of registers for readout 7537
4238 RW 7500 .. 7957 | Register 39 of programmable group of registers for readout | 7538
4239 RwW 7500 .. 7957 | Register 40 of programmable group of registers for readout 7539
4240 RW 7500 .. 7957 | Register 41 of programmable group of registers for readout | 7540
4241 RW 7500 .. 7957 | Register 42 of programmable group of registers for readout 7541
4242 RW 7500 .. 7957 | Register 43 of programmable group of registers for readout 7542
4243 RW 7500 .. 7957 | Register 44 of programmable group of registers for readout | 7543
4244 RW 7500 .. 7957 | Register 45 of programmable group of registers for readout 7544
4245 RW 7500 .. 7957 | Register 46 of programmable group of registers for readout | 7545
4246 RW 7500 .. 7957 | Register 47 of programmable group of registers for readout 7546
4247 RW 7500 .. 7957 | Register 48 of programmable group of registers for readout | 7547
4248 RW 7500 .. 7957 | Register 49 of programmable group of registers for readout 7548
4249 RW 7500 .. 7957 | Register 50 of programmable group of registers for readout 7549
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4250 RW 7500 .. 7957 | Register 51 of programmable group of registers for readout | 7550

4251 RW 7500 .. 7957 | Register 52 of programmable group of registers for readout 7551

4252 RW 7500 .. 7957 | Register 53 of programmable group of registers for readout 7552

4253 RW 7500 .. 7957 | Register 54 of programmable group of registers for readout | 7553

4254 RW 7500 .. 7957 | Register 55 of programmable group of registers for readout 7554

4255 RW 7500 .. 7957 | Register 56 of programmable group of registers for readout | 7559

4256 RwW 7500 .. 7957 | Register 57 of programmable group of registers for readout 7560

4257 RW 7500 .. 7957 | Register 58 of programmable group of registers for readout | 7561

4258 RW 7500 .. 7957 | Register 59 of programmable group of registers for readout 7566

4259 RW 7500 .. 7957 | Register 60 of programmable group of registers for readout 7567

Restore default group
4260 RW 0,1 0 — no changes, 0
1 — restore default group
Table 38
e ST Operations Range Description Default
address
Luminosity level:
0 — Screensaver,
4300 RW 0...3 1 = Minimum, 0
2 — Medium,
3 - Maximum

4301 RW 0 .. 3600 Time to min. luminosity 180

4302 RW 0..7 Screen colour 0

4303 RW 0x0001...0x1FFF E”;‘itt’fn_gssccr;zinz‘fiff’é?% Eiiosgrzgrfﬁg i OX1FFF

4304 RW reserved

4305 RW 00..52 Screen 1 display 1, U1 1

4306 RW 00..52 Screen 1 display 2, U2 10

4307 RW 00..52 Screen 1 display 3, U3 19

4308 RW 00..52 Screen 1 display 4, f 37

4309 RW 00..52 Screen 1 display 5, 11 2

4310 RW 00..52 Screen 1 display 6, 12 1

4311 RW 00..52 Screen 1 display 7, 13 20

4312 RW 00..52 Screen 1 display 8, | avg 28

4313 RW 00..52 Screen 2 display 1, U12 38

4314 RW 00..52 Screen 2 display 2, U23 39

4315 RW 00..52 Screen 2 display 3, U31 40

4316 RW 00..52 Screen 2 display 4, U123 41

4317 RW 00..52 Screen 2 display 5, ZP 30
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4318 RW 00..52 Screen 2 display 6, 2Q 31
4319 RW 00..52 Screen 2 display 7, XS 32
4320 RW 00..52 Screen 2 display 8, PF avg 33
4321 RW 00..52 Screen 3 display 1, P1 3
4322 RW 00..52 Screen 3 display 2, P2 12
4323 RW 00..52 Screen 3 display 3, P3 21
4324 RW 00..52 Screen 3 display 4, ZP 30
4325 RW 00..52 Screen 3 display 5, PF1 6
4326 RW 00..52 Screen 3 display 6, PF2 15
4327 RW 00..52 Screen 3 display 7, PF3 24
4328 RW 00..52 Screen 3 display 8, PF avg 33
4329 RW 00..52 Screen 4 display 1, P1 3
4330 RW 00..52 Screen 4 display 2, P2 12
4331 RW 00..52 Screen 4 display 3, P3 21
4332 RW 00..52 Screen 4 display 4, ZP 30
4333 RW 00..52 Screen 4 display 5, Q1 4
4334 RW 00..52 Screen 4 display 6, Q2 13
4335 RW 00..52 Screen 4 display 7, Q3 22
4336 RW 00..52 Screen 4 display 8, ZQ 31
4337 RW 00..52 Screen 5 display 1, THD U1 8
4338 RW 00..52 Screen 5 display 2, THD U2 17
4339 RW 00..52 Screen 5 display 3, THD U3 26
4340 RW 00..52 Screen 5 display 4, THD U 35
4341 RW 00..52 Screen 5 display 5, THD 11 9
4342 RW 00..52 Screen 5 display 6, THD 12 18
4343 RW 00..52 Screen 5 display 7, THD 13 27
4344 RW 00..52 Screen 5 display 8, THD | 36
4345 RW 00..52 Screen 6 display 1, U1 1

4346 RW 00..52 Screen 6 display 2, 11 2
4347 RW 00..52 Screen 6 display 3, P1 3
4348 RW 00..52 Screen 6 display 4, Q1 4
4349 RwW 00..52 Screen 6 display 5, S1 5
4350 RW 00..52 Screen 6 display 6, PF1 6
4351 RW 00..52 Screen 6 display 7, tg1 7
4352 RW 00..52 Screen 6 display 8, f 37
4353 RW 00..52 Screen 7 display 1, U2 10
4354 RW 00..52 Screen 7 display 2, 12 1
4355 RW 00..52 Screen 7 display 3, P2 12
4356 RW 00..52 Screen 7 display 4, Q2 13
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4357 RW 00..52 Screen 7 display 5, S2 14
4358 RW 00..52 Screen 7 display 6, PF2 15
4359 RW 00..52 Screen 7 display 7, tg2 16
4360 RW 00..52 Screen 7 display 8, f 37
4361 RW 00..52 Screen 8 display 1, U3 19
4362 RW 00..52 Screen 8 display 2, 13 20
4363 RW 00..52 Screen 8 display 3, P3 21
4364 RW 00..52 Screen 8 display 4, Q3 22
4365 RW 00..52 Screen 8 display 5, S3 23
4366 RW 00..52 Screen 8 display 6, PF3 24
4367 RW 00..52 Screen 8 display 7, tg3 25
4368 RW 00..52 Screen 8 display 8, f 37
4369 RW 00..52 Screen 9 display 1, ZP 30
4370 RW 00..52 Screen 9 display 2, ZQ 31
4371 RW 00..52 Screen 9 display 3, | avg 29
4372 RW 00..52 Screen 9 display 4, I(N) 45
4373 RW 00..52 Screen 9 display 5, P DMD 42
4374 RW 00..52 Screen 9 display 6, S DMD 43
4375 RW 00..52 Screen 9 display 7, | DMD 44
4376 RW 00..52 Screen 9 display 8, f 37
4377 RW 00..52 Screen 10 display 1, ZP 30
4378 RW 00..52 Screen 10 display 2, 2Q 31
4379 RW 00..52 Screen 10 display 3, S 32
4380 RW 00..52 Screen 10 display 4, En S 52
4381 RW 00..52 Screen 10 display 5, +En P 48
4382 RW 00..52 Screen 10 display 6, -En P 49
4383 RW 00..52 Screen 10 display 7, é EnQ 50
4384 RW 00..52 Screen 10 display 8, % EnQ 51
Restore manufacturer’s Screens
0-no,

4385 RW 0.4 12 %llir:/%vv\(/ 0

3 - 1Ph/2W

4 - 1Ph/3W

Quantity displayed on the analog indicator:

4386 RW 00..47 or 1

2-11, ...46-T1
4387 RW -1440 .. 1440 Bottom scale 0
4388 RwW -1440 .. 1440 Upper scale 1000
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Table 39

l::g:’setsesr Operations Range Description Default
4400 R reserved
4401 R 0..65535 Identifier D9
4402 R 0..65535 Bootloader version x 100 -
4403 R 0..65535 Program version x100 -
4404 R reserved
4405 R 0..65535 Ordering codes -
4406 R 0..65535 Nominal voltage x10 1200/2080
4407 R 0..65535 Nominal voltage x10 400/6900
4408 R 0..65535 Nominal current (1 A) x 100 100
4409 R 0..65535 Nominal current (5 A) x 100 500
4410 R reserved
an | r | o | SomancnpeEanas mmer |
wiz | R | o | FMeolnoie 0By dasmamnter |
i R | oessas | T RS R B B B :
wie | R | o | Feeimeme@enasmmnne |
4415 R 0..65535 Status 1 Register — see description below 0
4416 R 0..65535 Status 2 Register — see description below 0
4417 R 0..65535 Status 3 Register — see description below 0
4418 R 0..65535 Status 4 Register — see description below 0
4419 R 0..65535 Status 5 Register — see description below 0
4420 R 0..65535 Status 6 Register — see description below 0
wi | r o | Fhmsiunmerepdwoums |
“zz | R oaesss | T el B B4 B261 B0 :
ws | R | o | TeMasiunepienomcaes |
4424 R reserved 0
4425 R reserved 0
4426 R 0..152 Active import energy, two older bytes 0
4427 R 0..65535 Active import energy, two younger bytes 0
4428 R 0..152 Active export energy, two older bytes 0
4429 R 0..65535 Active export energy, two younger bytes 0
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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 capacity energy, two older bytes 0
4433 R 0..65535 Reactive capacity 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 0..2000/0..1 Resistance Pt100 x100 (T1) 0
4439 R reserved
4440 R 0..1000 Filling the file archive in /|
4441 R 0..1000 Filling of internal memory of group 1 archive in °/_ 0
4442 R 0..1000 Filling of internal memory of group 2 archive in °/_ 0
4443 R 0..1000 Total filling of the archive’s m_ternal memory 0
for groups 1 and 2in °/_,
4444 R 0..1000 Percentage progress when copying .internal archive 0
to file archive for group 1in °/_,
4445 R 0..1000 Percentage progress when copying _mternal archive 0
to file archive for group 2:in °/_,
4446 R 0..1000 Total percentage progress when copying |_nternal 0
archive to file archive for group 1 and 2in °/
4447 R Reserved 0
4461 R Reserved 0
4462 R 0.152 Active imported 3-phase energy for the previous year, 0
two older bytes
4463 R 0.65535 Active imported 3-phase energy for the previous year, 0
two younger bytes
4464 R 0.152 Active exported 3-phase energy for the previous year, 0
two older bytes
4465 R 0.65535 Active exported 3-phase energy for the previous year, 0
two younger bytes
4466 R 0.152 Active imported 3-phase energy for the current year, 0
two older bytes
2467 R 0..65535 Active imported 3-phase energy for the current year, 0
two younger bytes
4468 R 0.152 Active exported 3-phase energy for the current year, 0
two older bytes
4469 R 0.65535 Active exported 3-phase energy for the current year, 0
two younger bytes
2470 R 0.152 Active imported 3-phase energy for the current month, 0

two older bytes
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4471 R 0..65535 Active imported 3-phase energy for the current month, 0
two younger bytes
2472 R 0.152 Active exported 3-phase energy for the current month, 0
two older bytes
4473 R 0..65535 Active exported 3-phase energy for the current month, 0
two younger bytes
2474 R 0.152 Active imported 3-phase energy for the current week, 0
two older bytes
4475 R 0..65535 Active exported 3-phase energy for the current week, 0
two older bytes
4476 R 0.152 Energia czynna OQdawana 3—fazowg za aktualny 0
tydzien, dwa starsze bajty
4477 R 0.65535 Active exported 3-phase energy for the current week, 0
two younger bytes
4478 R 0.152 Active imported 3-phase energy for the current 0
48 hours, two older bytes
Active imported 3-phase energy for the current
AT S Oleees 48 hours, two younger bytes v
4480 R 0.152 Active exported 3-phase energy for the current 0
48 hours, two older bytes
4481 R 0.65535 Active exported 3-phase energy for the current 0
48 hours, two younger bytes
4482 R 0.152 Active imported 3-phase energy for the current 0
24 hours, two older bytes
4483 R 0.65535 Active imported 3-phase energy for the current 0
24 hours, two younger bytes
4484 R 0.152 Active exported 3-phase energy for the current 0
24 hours, two older bytes
4485 R 0.65535 Active exported 3-phase energy for the current 0
24 hours, two younger bytes

Energiy is made available in hundreds of watt-hours (Var-hours) in double
16-bit registers, so when converting the values of individual energies from the registers,
it is necessary to divide them by 100 i.e:

Active energy consumed = (reg. value 4426 x 65536 + reg. value 4427) / 100 [kWHh],
Active energy given up = (value of rej.4428 x 65536 + value of rej. 4429) / 100 [kWh],
Inductive reactive energy = (rej.4430 value x 65536 + rej.4431 value) / 100 [kVarh],
Capacitive reactive energy = (rej.4432 value x 65536 + rej.4433 value) / 100 [kVarh],
Apparent energy = (rej.4434 value x 65536 + rej.4435 value) / 100 [kVAh].

Similarly, recalculate the energies from registers 4462 to 4485.
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Status 1 Register of a device (address 4415, R):

Bit 15— ,1"—
Bit 14 — 1"
Bit 13 — 1"
Bit 12— 1"
Bit 11— 17
Bit 10— 1"
Bit9—,1"—
Bit8 —,1"—

FRAM memory damage

— no calibration of the input

no calibration of the output

— PT100 calibration error

— error in configuration registers

— error in displayed screens registers

error in registers for configuration
of programmable group of registers
for readout

energy value error

Bit7-,1"—
Bit6 - ,1"—
Bit5-,1"—
Bit4-,1"—
Bit3-,1"—
Bit2-,1"—
Bit1-,1"—

Bit0 —

Status 2 Register — (address 4416, R):

Bit15-,1" -
Bit 14 — 1" —
Bit13-,1"—
Bit12-,1"—
Bit 11 -,1”
Bit 10 —,1" -
Bit9-,1"—
Bit8—-,1"—

condition 3 for alarm 2 signalization
condition 2 for alarm 2 signalization
condition 1 for alarm 2 signalization
alarm 2 signalization

— alarm 2 condition 3 activated

alarm 2 condition 2 activated

alarm 2 condition 1 activated

alarm 2 activated

Bit7-,1"—
Bit6 —,1"—
Bit5-,1"—
Bit4 - ,1"—
Bit3-,1"—
Bit2-,1"—
Bit1-,1"-
Bit0—,1"—

phase sequence error

error in MQTT protocol registers

error in the supervisory relay registers
present analog output

present PT100

present Ethernet and internal memory
used battery of RTC

reserved

condition 3 for alarm 1 signalization
condition 2 for alarm 1 signalization
condition 1 for alarm 1 signalization
alarm 1 signalization

alarm 1 condition 3 activated

alarm 1 condition 2 activated

alarm 1 condition 1 activated

alarm 1 activated

Status 3 Register — (address 4417, R): Files archive status

Bit 15 —
Bit 14 —
Bit 13 —

Bit 12 —

Bit 11 —

Bit 10 —

Bit 9 —
Bit 8 —

Ethernet connected
reserved

reserved

reserved

,0” - waiting for the archiving conditions
to be met
,17 - archiving in the archiving group 2

,0” - waiting for the archiving conditions
to be met
,17 - archiving in the archiving group 1

reserved

Archiving group 2 enabled

Bit7 -
Bit6 —
Bit5 -

Bit4 —

Bit3 —

Bit2 -

Bit 1 —
Bit0 -

Archiving group 1 enabled
reserved

copying of internal memory
to files archive from archiving group 2

copying of internal memory
to files archive from archiving group 1

Files archive space is full, (less then 14 days
at 1 sec. interval to completely use a the files
archive space)

70% of files archive space is full

Files archive initialized correctly

Files archive file system error
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Status 4 Register — (address 4418, R) reactive power characteristics:

Bit 15 — reserved Bit7—-,1"— capacity L3 min.
Bit 14 —,1"— Demand- capacity 3L max. Bit6 —,1"— capacity L3
Bit 13 -,1"— Demand- capacity 3L min. Bit5—-,1"— capacity L2 max.
Bit12-,1"- Demand- capacity 3L Bit4 —,1"— capacity L2 min.
Bit 11 -,1"— capacity 3L max. Bit3-,1"— capacity L2
Bit 10 —,1”— capacity 3L min. Bit2-,1"— capacity L1 max.
Bit9-,1"-  capacity 3L Bit1-,1"— capacity L1 min.
Bit8 —,1" - leading L3 max. Bit0—,1"— capacity L1

Status 5 Register — (address 4419, R)

Bit8-,1"—  alarm 1 condition 3 for phase L3 active
Bit7-,1"—  alarm 1 condition 3 for phase L2 active
Bit6 —,1"—  alarm 1 condition 3 for phase L1 active
Bit5—-,1"—  alarm 1 condition 2 for phase L3 active
Bit4 -,1"—  alarm 1 condition 2 for phase L2 active
Bit3-,1"—  alarm 1 condition 2 for phase L1 active
Bit2-,1"-  alarm 1 condition 1 for phase L3 active
Bit1-,1"—  alarm 1 condition 1 for phase L2 active
Bit0-,1” alarm 1 condition 1 for phase L1 active

Status 6 Register — (address 4420, R)

Bit8-,1"—  alarm 2 condition 3 for phase L3 active
Bit7-,1"—  alarm 2 condition 3 for phase L2 active
Bit6 —,1"—  alarm 2 condition 3 for phase L1 active
Bit5-,1"—  alarm 2 condition 2 for phase L3 active
Bit4-,1"—  alarm 2 condition 2 for phase L2 active
Bit3—-,1"—  alarm 2 condition 2 for phase L1 active
Bit2-,1"—  alarm 2 condition 1 for phase L3 active
Bit1-,1"—  alarm 2 condition 1 for phase L2 active
Bit0-,1" alarm 2 condition 1 for phase L1 active
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Table 40
Register . e
. — Operations Range Description Default
Connection status with the MQTT server:
4500 R OXFFFF, 0x0, Ox1 OxFFFF - no cannection, OXFFFF
’ ’ 0x0 - attempt to establish a connection,
0x1 - connection has been established.
The first and second byte of the IP address
4501 RW -OXxFEFE 25BB
%0 0x0000-0x of the MQTT broker (B1:B2). 0x25
The third and fourth byte of the IP address
4502 RW 0x0000-0xFEFE of the MQTT broker (B3:84). 0x6A10
4503 RW 0x0001-0xFFFE Port number of MQTT broker 1883
4504 RW 13600 Perioq after v.vhich data 5
are published (in seconds).
Saving configuration to non-volatile memory:
4505 RW 0..1 0 — no changes, 0
1 — save changes.
Enabling or disabling data publishing for the
MQTT server:
450 RW 0..1
506 0 - data not published, 0
1 - publishing data to the server.
0x2D, 0x20, OX2E, The MQTT client namfe written with two
. characters for each register. For example,
0x30-0x39 (digits), L, . .
4507 OxA1-0X5A the client’s name in the form 12345 will ND31U-
4517 RW ey be saved in the registers as follows: -MQTT-
pp0x61 oon 4507: 3132, -CLIENT
(lowercase letters) 4508: 3334,
4509: 3500.
0x30-0x39 (digits) the topic name in ?he form 23456 \‘/)viII,
4518- 0x41-0x5A P ) ) ND31U-ME-
RW be saved in the registers as follows:
4528 (uppercase letters), 4518: 3233 AS-TOPIC
4520: 3600.
Parameters sent by MQTT
bit0 - Standard, bit1 - Voltages
bit2 - Currents, bit3 - Powers
bit4 - Energies
bit5 - others
bit6 - Harmonics U1
4529 RW 0x0000-0x3FFF bit7 - Harmonics U2 0x0001
bit8 - Harmonics U3
bit9 - Harmonics 11
bit10 - Harmonics 12
bit11 - Harmonics 13
bit12 - Minimums
bit13 - Maximums
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Table 41
ALl Operations Range Description Default
address P g P
The number of the relay for configuration.
4600 RW 0.1 0 — relay number one, 0
1 —relay number two,
Relay function:
4601 RW 0.1 0 — standard relay suppor_’ted by the ND31U 0
alarm functions,
1 — function of the Protection relay,
Relay status at the time of the alarm:
4602 RW 0.1 0 — disabled, 0
1 —enabled.
The quantities to which the alarm is to operate:
0 - first phase,
1 - second phase,
2 - third phase,
g0 IR UEY 3 - first and second phase, €
4 - first and third phase,
5 - second and third phase,
6 - all phases,
Alarm type
0 - Minimum voltage,
1 - Minimum current,
2 - Maximum voltage,
3 - Maximum current,
4 - Window (voltage),
4604 RW 0.9 5 - Window (current), 0
6 - Phase loss,
7 - Asymmetry (voltage) - available at supervision
of at least 2 phases,
8 - Asymmetry (current) - available at supervision
of at least 2 phases,
9 - Phase sequence - available with supervision
of 3 voltage phases
Latch
0 - when an alarm occurs, it will not latch,
4605 RW 0.2 1 -when an alarr_n_occgrs, it will Ialtc‘h, th_at 'S’. 0
after the alarm condition disappears, it is still active,
2 - resetting the alarm occurrence and returning the relay
to the position that occurs when there is no alarm,
4606 RW 5. 140 [%] Lower threshold qf quantity in percentage (relative 95
to nominal current or voltage)
Upper threshold in percentage (relative to nominal cur-
4607 RW 5..140[%] | rent or voltage) - upper threshold value cannot be lower 105
than the lower threshold
4608 RW 1..30 [%] Value threshold for asymmetry relative to the nominal 3
value (voltage or current)
0 . 3600 Delay time (in units of 1s) of alarm activation in seconds
4609 RW “[s] - time 0 means the shortest possible activation time 0
resulting from hardware limitations
0. 3600 Delay time (in units of 1s) of alarm deactivation in se-
4610 RW ”[s] conds - time 0 means the shortest possible deactivation 0
time resulting from hardware limitations

114



Table 42

126;:"; :zglzslt;; _T g g;sos ':gg:'f:; Operations Description
32-bit
7200/7000 7400 R Content of the register set in the registers 4200
7202/7002 7401 R Content of the register set in the registers 4201
7204/7004 7402 R Content of the register set in the registers 4202
7206/7006 7403 R Content of the register set in the registers 4203
7208/7008 7404 R Content of the register set in the registers 4204
7210/7010 7405 R Content of the register set in the registers 4205
7212/7012 7406 R Content of the register set in the registers 4206
7214/7014 7407 R Content of the register set in the registers 4207
7216/7016 7408 R Content of the register set in the registers 4208
7218/7018 7409 R Content of the register set in the registers 4209
7220/7020 7410 R Content of the register set in the registers 4210
72227022 7411 R Content of the register set in the registers 4211
7224/7024 7412 R Content of the register set in the registers 4212
7226/7026 7413 R Content of the register set in the registers 4213
7228/7028 7414 R Content of the register set in the registers 4214
7230/7030 7415 R Content of the register set in the registers 4215
7232/7032 7416 R Content of the register set in the registers 4216
7234/7034 7417 R Content of the register set in the registers 4217
7236/7036 7418 R Content of the register set in the registers 4218
7238/7038 7419 R Content of the register set in the registers 4219
7240/7040 7420 R Content of the register set in the registers 4220
7242/7042 7421 R Content of the register set in the registers 4221
72447044 7422 R Content of the register set in the registers 4222
7246/7046 7423 R Content of the register set in the registers 4223
7248/7048 7424 R Content of the register set in the registers 4224
7250/7050 7425 R Content of the register set in the registers 4225
7252/7052 7426 R Content of the register set in the registers 4226
7254/7054 7427 R Content of the register set in the registers 4227
7256/7056 7428 R Content of the register set in the registers 4228
7258/7058 7429 R Content of the register set in the registers 4229
7260/7060 7430 R Content of the register set in the registers 4230
7262/7062 7431 R Content of the register set in the registers 4231
7264/7064 7432 R Content of the register set in the registers 4232
7266/7066 7433 R Content of the register set in the registers 4233
7268/7068 7434 R Content of the register set in the registers 4234

115



7270/7070 7435 R Content of the register set in the registers 4235
7272/7072 7436 R Content of the register set in the registers 4236
7274/7074 7437 R Content of the register set in the registers 4237
7276/7076 7438 R Content of the register set in the registers 4238
7278/7078 7439 R Content of the register set in the registers 4239
7280/7080 7440 R Content of the register set in the registers 4240
7282/7082 7441 R Content of the register set in the registers 4241
7284/7084 7442 R Content of the register set in the registers 4242
7286/7086 7443 R Content of the register set in the registers 4243
7288/7088 7444 R Content of the register set in the registers 4244
7290/7090 7445 R Content of the register set in the registers 4245
7292/7092 7446 R Content of the register set in the registers 4246
7294/7094 7447 R Content of the register set in the registers 4247
7296/7096 7448 R Content of the register set in the registers 4248
7298/7098 7449 R Content of the register set in the registers 4249
7300/7100 7450 R Content of the register set in the registers 4250
7302/7102 7451 R Content of the register set in the registers 4251
7304/7104 7452 R Content of the register set in the registers 4252
7306/7106 7453 R Content of the register set in the registers 4253
7308/7108 7454 R Content of the register set in the registers 4254
7310/7110 7455 R Content of the register set in the registers 4255
7312/7112 7456 R Content of the register set in the registers 4256
7314/7114 7457 R Content of the register set in the registers 4257
7316/7116 7458 R Content of the register set in the registers 4258
7318/7118 7459 R Content of the register set in the registers 4259
Table 43

L P ® c

=i o N (@) a

6000/8000 | 7500 R L1 phase voltage \% Vx| V|

6002/8002 | 7501 R L1 phase current A \ Y

6004/8004 | 7502 | R L1 phase active power N x| N

6006/8006 | 7503 | R L1 phase reactive power VAr N x| VA

6008/8008 | 7504 R L1 phase apparent power VA N x| VAN

6010/8010 | 7505 | R L1 phase active power factor (PF1=P1/S1)) - N x| VA

6012/8012 | 7506 R tge factor of L1 phase (tg1=Q1/P1) - N x| VA
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6014/8014 | 7507 | R THD U1* % N[N \
6016/8016 | 7508 | R THD I1 % N[N \
6018/8018 | 7509 | R L2 phase voltage \% N x| x| N
6020/8020 | 7510 R L2 phase current A NNV x| N
6022/8022 | 7511 R L2 phase active power w Vx| x|V
6024/8024 | 7512 R L2 phase reactive power VAr N x| x|V
6026/8026 | 7513 | R L2 phase apparent power VA Nl x| x| N
6028/8028 | 7514 | R L2 phase active power factor (PF2=P2/S2)) - N x| x| N
6030/8030 | 7515 R tge factor of L2 phase (tg2=Q2/P2) = N x| x|V
6032/8032 | 7516 | R THD U2* % NN x|V
6034/8034 | 7517 | R THD 12 % NN x|V
6036/8036 | 7518 R L3 phase voltage \% Vx| x| x
6038/8038 | 7519 | R L3 phase current A NV x| x
6040/8040 | 7520 R L3 phase active power W Vx| x| x
6042/8042 | 7521 R L3 phase reactive power VAr N x| x| x
6044/8044 | 7522 R L3 phase apparent power VA N x| x| x
6046/8046 | 7523 R L3 phase active power factor (PF3=P3/S3) - N x| x| x
6048/8048 | 7524 R tgy factor of L3 phase (tg3=Q3/P3) - N x| x| x
6050/8050 | 7525 | R THD U3* % NN x| x
6052/8052 | 7526 | R THD I3 % NV x| x
6054/8054 | 7527 | R Mean phase voltage \% N x| x|V
6056/8056 | 7528 | R Mean current A NN x|V
6058/8058 | 7529 R Active power (P1+P2+P3) NV x|V
6060/8060 | 7530 | R Reactive power (Q1+Q2+Q3) VAr NN x|V
6062/8062 | 7531 R Apparent power (S1+S2+S3) VA NNV x| Y
6064/8064 | 7532 | R Mean active power factor (PF=P/S) - NNV x| N
6066/8066 | 7533 R Mean tg factor ¢ for 3 phases (tg=Q/P) - NN x|V
6068/8068 | 7534 | R Mean THD U* % NN x|V
6070/8070 | 7535 | R Mean THD | % NN x|V
6072/8072 | 7536 R Frequency f NN NN
6074/8074 | 7537 | R Phase-to-phase voltage L1-2 \% NN x| N
6076/8076 | 7538 R Phase-to-phase voltage L2-3 \ NN x| x
6078/8078 | 7539 | R Phase-to-phase voltage L3-1 \% NV x| x
6080/8080 | 7540 R Mean phase-to-phase voltage \% NV x| x
6082/8082 | 7541 R Active power averaged (P Demand) w NNV x|
6084/8084 | 7542 | R Reactive power averaged (S Demand ) VA NN x| N
6086/8086 | 7543 | R Current averaged (I Demand) A NN x|V
6088/8088 | 7544 R Neutral wire current (calculated from vectors) A N x| x| x
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Active import energy
6090/8090 | 7545 | R (no. of register 7546 overflows, 100MWh | v |~ | V|
resets to 0 after reaching 9999.9 MWh)
6092/8092 | 7546 R (counter cﬁ)ﬁ:t?nyss Toeggg;gg_gg kWh) kWh VIV
sooumone | 7547 | R | O e e ™ | 100w | |V 4|
6096/8096 | 7548 R (counter (,:Aoct}ir\llt?nzxss rttoegsaeégg.% kWh) kWh VIV Y
Reactiv_e inductive energy 100
6098/8098 | 7549 | R (no. of register 7550 overflows, MVArh NN A
resets to 0 after reaching 9999.9 MVArh).
6100/8100 | 7550 | R (counter counting up 0 56965.60 KVA) KA |
Reactiv_e capacity energy 100
6102/8102 | 7551 R (no. of register 7552 overflows, MVArh NN A
resets to 0 after reaching 9999.9 MVArh)

6104/8104 | 7552 R (counte? (?:Lf:t\ilr?gcisatgig;;gggg kVArh) KVArh VIV Y
stoamios | 7533 | R | AR e rss ey | | VY]]
6108/8108 | 7554 R (counter co:\rﬁ?nagr eurg &ng;%)ég.gg kVAh) KVAh VIV Y
6110/8110 | 7555 R Time — seconds sek NNV
6112/8112 | 7556 | R Time — hours, minutes NN
6114/8114 | 7557 | R Date — month, day VN[N
6116/8116 | 7558 | R Year — 2026 - 2100 NN
6118/8118 | 7559 | R Status 1 register - NN N
6120/8120 | 7560 | R Status 2 register - N AN
6122/8122 | 7561 R Status 3 register - NN A A
6124/8124 | 7562 | R Status 4 register - NN VA
6126/8126 | 7563 | R Status 5 register = NN A A
6128/8128 | 7564 | R Status 6 register - N AN
6130/8130 | 7565 | R Current value of the analog output 1 mA NN A A
6132/8132 | 7566 | R Temperature Pt100 1 °C NN N
6134/8134 | 7567 reserved

6136/8136 | 7568 | R Voltage L1 min \% N x| VAN
6138/8138 | 7569 | R Voltage L1 max Y N x|V
6140/8140 | 7570 | R Voltage L2 min v N x| x|V
6142/8142 | 7571 R Voltage L2 max \% N x| x|V
6144/8144 | 7572 R Voltage L3 min \% N x| x| x
6146/8146 | 7573 R Voltage L3 max \Y N x| x| x
6148/8148 | 7574 | R Current L1 min A N AN
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6150/8150 | 7575 | R Current L1 max A N N[N
6152/8152 | 7576 | R Current L2 min A NN x|
6154/8154 | 7577 | R Current L2 max A NN x|
6156/8156 | 7578 | R Current L3 min A VIV ] x| x
6158/8158 | 7579 | R Current L3 max A VAN x | x
6160/8160 | 7580 R Active power L1 min W N x| VAN
6162/8162 | 7581 R Active power L1 max w N x| VA
6164/8164 | 7582 | R Active power L2 min w N x| x|V
6166/8166 | 7583 R Active power L2 max w N x| x|V
6168/8168 | 7584 R Active power L3 min W N x| x| x
6170/8170 | 7585 R Active power L3 max W Nl x| x| x
6172/8172 | 7586 | R Reactive power L1 min Var N x| VA
6174/8174 | 7587 R Reactive power L1 max Var N x| VAN
6176/8176 | 7588 | R Reactive power L2 min Var N x| x|V
6178/8178 | 7589 | R Reactive power L2 max Var N x| x| N
6180/8180 | 7590 R Reactive power L3 min Var N x| x| x
6182/8182 | 7591 R Reactive power L3 max Var N x| x| x
6184/8184 | 7592 | R Apparent power L1 min VA Nx | V|
6186/8186 | 7593 | R Apparent power L1 max VA N x| VA
6188/8188 | 7594 R Apparent power L2 min VA Vx| x|V
6190/8190 | 7595 | R Apparent power L2 max VA N x| x|V
6192/8192 | 7596 R Apparent power L3 min VA N x| x| x
6194/8194 | 7597 R Apparent power L3 max VA N x| x| x
6196/8196 | 7598 | R Power factor (PF) L1 min - N x| VA
6198/8198 | 7599 | R Power factor (PF) L1 max - N x| V|
6200/8200 | 7600 | R Power factor (PF) L2 min - Vx| x|V
6202/8202 | 7601 R Power factor (PF) L2 max - N x| x|V
6204/8204 | 7602 R Power factor (PF) L3 min - Vx| x| x
6206/8206 | 7603 R Power factor (PF) L3 max - N x| x| x
6208/8208 | 7604 | R Reactive to active power ratio L1 min - N x| V|
6210/8210 | 7605 | R Reactive to active power ratio L1 max - N x| VA
6212/8212 | 7606 R Reactive to active power ratio L1 min - N x| x|V
6214/8214 | 7607 | R Reactive to active power ratio L2 max - N x| x|V
6216/8216 | 7608 R Reactive to active power ratio L3 min - N x| x| x
6218/8218 | 7609 R Reactive to active power ratio L3 max - N x| x| x
6220/8220 | 7610 | R Phase-to-phase voltage L, , min Y NN x|V
6222/8222 | 7611 R Phase-to-phase voltage L, , max \% NN x|
6224/8224 | 7612 | R Phase-to-phase voltage L, , min \% NNV x| x
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6226/8226 | 7613 | R Phase-to-phase voltage L, , max \% NNV x| x
6228/8228 | 7614 | R Phase-to-phase voltage L, , min \% NIV x ]| x
6230/8230 | 7615 | R Phase-to-phase voltage L, , max \% NNV x| x
6232/8232 | 7616 | R Mean voltage (min) Y N x| x|V
6234/8234 | 7617 | R Mean voltage (max) \% N x| x|V
6236/8236 | 7618 | R Mean current (min) A NN x|V
6238/8238 | 7619 | R Mean current (max) A NN x|
6240/8240 | 7620 | R Active power (min) w NN x| N
6242/8242 | 7621 R Active power (max) w NN x|V
6244/8244 | 7622 | R Reactive power (min) var NN x| N
6246/8246 | 7623 | R Reactive power (max) var NN x|V
6248/8248 | 7624 | R Apparent power (min) VA NN x| N
6250/8250 | 7625 | R Apparent power (max) VA NV x| N
6252/8252 | 7626 | R Power factor (PF) min - NN x| N
6254/8254 | 7627 | R Power factor (PF) max s NN x| N
6256/8256 | 7628 | R Rea‘(:gi’;ht:szcri‘;‘z2"”‘:‘?:)““° - VIV x|V
6258/8258 | 7629 | R Reag{‘;g"g:ﬂ‘;ﬁﬁ:‘;’_;‘aﬁ° ; VA x|V
6260/8260 | 7630 | R Min. frequency Hz N NN
6262/8262 | 7631 R Frequency max Hz NN AN
6264/8264 | 7632 | R Mean phase-to-phase voltage (min.) \% NN x|V
6266/8266 | 7633 | R Mean phase-to-phase voltage (max.) \% NNV x|
6268/8268 | 7634 | R Active power averaged (P Demand) min w NN AN
6270/8270 | 7635 | R Active power averaged (P Demand) max w N AN
6272/8272 | 7636 | R Apparent power averaged (S Demand) min VA NN AN
6274/8274 | 7637 | R Apparent power averaged (S Demand) max VA Y R
6276/8276 | 7638 | R Current averaged (I Demand) min A NN A
6278/8278 | 7639 | R Current averaged (I Demand) max A N N[N
6280/8280 | 7640 | R Neutral wire current (min.) A Vx| x|V
6282/8282 | 7641 R Neutral wire current (max.) A N x| x|V
6284/8284 | 7642 R Temperature T1 min °C NN A
6286/8286 | 7643 | R Temperature T1 max °C ) \
6288/8288 | 7644 reserved

6290/8290 7645 reserved

6292/8292 | 7646 | R THD U1 min % V| x v
6294/8294 | 7647 | R THD U1 max % V| x \
6296/8296 | 7648 | R THD U2 min % Vx| x|+
6298/8298 | 7649 | R THD U2 max % Vx| x|V
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6300/8300 | 7650 R THD U3 min % N X | X
6302/8302 | 7651 | R THD U3 max % Xl x | x
6304/8304 | 7652 R THD U min % v x |
6306/8306 | 7653 | R THD U max % v x | v
6308/8308 | 7654 R THD 11 min % V N
6310/8310 | 7655 R THD 11 max % y N |
6312/8312 | 7656 | R THD 12 min % v x|V
6314/8314 | 7657 R THD 12 max % V x |
6316/8316 | 7758 | R THD 13 min % v x| x
6318/8318 | 7759 R THD I3 max % ) X | X
6320/8320 | 7660 R THD | min % y x |
6322/8322 | 7661 R THD | max % y \
6324/8324 | 7662 R HarU1[2] 2nd harmonic of L1 phase voltage % V v
6326/8326 | 7663 | R HarU1[3] 3rd harmonic of L1 phase voltage % y \
R
R
6420/8420 | 7710 R HarU1[50] 50th harmonic of L1 phase voltage % y v
6422/8422 | 7711 R HarU1[51] 51st harmonic of L1 phase voltage % y \
6424/8424 | 7712 R HarU2[2] 2nd harmonic of L2 phase voltage % V x|V
6426/8426 | 7713 R HarU2[3] 3rd harmonic of L2 phase voltage % \ x | v
R
R
6520/8520 | 7760 R HarU2[50] 50th harmonic of L2 phase voltage % y x|V
6522/8522 | 7761 R HarU2[51] 51st harmonic of L2 phase voltage % \ x| v
6524/8524 | 7762 R HarU3[2] 2nd harmonic of L3 phase voltage % V x|V
6526/8526 | 7763 R HarU3[3] 3rd harmonic of L3 phase voltage % \ x| v
R
R
6620/8620 | 7810 R HarU3[50] 50th harmonic of L3 phase voltage % y X | X
6622/8622 | 7811 R HarU3[51] 51st harmonic of L3 phase voltage % \ X | x
6624/8624 | 7812 R Harl1U1[2] 2nd harmonic of L1 phase current % \
6626/8626 | 7813 R Harl1U1[3] 3rd harmonic of L1 phase current % \ S
R
R
6720/8720 | 7860 | R Harl1U1[50] 50th harmonic of L1 phase current % \ N
6722/8722 | 7861 R Harl1[51] 51st harmonic of L1 phase current % \ N
6724/8724 | 7862 R Harl2[2] 2nd harmonic of L2 phase current % y x|V
6726/8726 | 7863 R Harl2[3] 3rd harmonic of L2 phase current % \ x| v
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R
R
6820/8820 | 7910 R Harl2[50] 50th harmonic of L2 phase current % N x| x|V
6822/8822 7911 R Harl2[51] 51st harmonic of L2 phase current % Nl x| x|V
6824/8824 | 7912 R Harl3[2] 2nd harmonic of L3 phase current % N x| x| x
6826/8826 | 7913 R Harl3[3] 3rd harmonic of L3 phase current % N x| x| x
R
R
6920/8920 | 7960 R Harl3[50] 50th harmonic of L3 phase current % N x| x| x
6922/8922 | 7961 R Harl3[51] 51st harmonic of L3 phase current % N x| x| x
6924/8924 | 7962 R Mean reactive power var NN A
6926/8926 | 7963 | R Mean reactive power min var NN AN
6928/8928 | 7964 R Mean reactive power max var NN A
Mean active power factor
6930/8930 | 7965 R (PF1+PF2+PF3)/3 - N x| V|
6932/8932 | 7966 | R Mean active power factor min - N x| VAN
6934/8934 | 7967 | R Mean active power factor max = N x| VA
Active imported energy for the previous
6936/8936 | 7968 | R year (overflows number of register 7563, 100MWh | v | V| V|V
reset after 9999.9 MWh is reached)
Active imported energy for the previous
6938/8938 | 7969 | R year (overflows number of register 7563, kWh N N[N
reset after 9999.9 MWh is reached)
Active exported energy for the previous
6940/8940 | 7970 | R year (overflows number of register 7565, 100MWh | v [~ | V|
reset after 9999.9 MWh is reached)
Active exported energy for the previous
e R year (counter up to 9999.99 kWh) kWh VIV Y
Active imported energy for the current
6944/8944 | 7972 | R year (overflows number of register 7567, 100MWh | ¥ [ vV | V|
reset after 9999.9 MWh is reached)
Active imported energy for the current
GRS | TenY R year (counter up to 9999.99 kWh) LG VIV Y
Active exported energy for the current
6948/8948 | 7974 R year (overflows number of register 7569, 100MWh | ¥ [V | V|V
reset after 9999.9 MWh is reached)
Active exported energy for the current
SESlEERY | e B year (counter up to 9999.99 kWh) L35 VIV
Active imported energy for the current month (over-
6952/8952 | 7976 | R flows number of register 7571, 100 MWh | ¥ | N | V| Y
reset after 9999.9 MWh is reached)
Active imported energy for the current month (coun-
6954/8954 | 7977 | R ter up o 9999.99 kWh) kWh NN A
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Active exported energy for the current month (over-
6956/8956 | 7978 | R flows number of register 7573, 100 MWh | ¥ | ¥ |
reset after 9999.9 MWh is reached)

Active exported energy for the current month (coun-

ter up to 9999.99 kWh) kWh NN A

6958/8958 | 7979 R

Active imported energy for the current
6960/8960 | 7980 | R week (overflows number of register 7575, 100MWh | v | v | Y
reset after 9999.9 MWh is reached)

Active imported energy for the current

week (counter up to 9999.99 kWh) kwh VAN

6962/8962 | 7981 R

Active exported energy for the current
6964/8964 | 7982 | R week (overflows number of register 7577, 100MWh | ¥ | v | ¥
reset after 9999.9 MWh is reached)

Active exported energy for the current

week (counter up to 9999.99 kWh) kwh VN

6966/8966 | 7983 R

Active imported energy for the current
6968/8968 | 7984 | R 48 hours (overflows number of register 7579, 100 MWh | | v |
reset after 9999.9 MWh is reached)

Active imported energy for the current

48 hours (counter up to 9999.99 kWh) L0 VIV

6970/8970 | 7985 R

Active exported energy for the current
6972/8974 | 7986 | R 48 hours (overflows number of register 7581, 100 MWh | ¥ | v | ¥
reset after 9999.9 MWh is reached)

Active exported energy for the current

48 hours (counter up to 9999.99 kWh) S VIV

6974/8974 | 7987 R

Active imported energy for the current
6976/8976 | 7988 | R 24 hours (overflows number of register 7583, 100 MWh | v | v |
reset after 9999.9 MWh is reached)

Active imported energy for the current

24 hours (counter up to 9999.99 kWh) L VIV

6978/8978 | 7989 R

Active exported energy for the current
6980/8980 | 7990 | R 24 hours (overflows number of register 7585, 100 MWh | ¥ | v | Y
reset after 9999.9 MWh is reached)

Active exported energy for the current

24 hours (counter up to 9999.99 kWh) kWh VIV

6982/8982 | 7991 R

* In three-phase 3-wire (3Ph/3W) system, THD U12, THD U23, THD U31,
respectively, THD U123
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Table 44

DB © © © [ Descroption s =133
2R R%| & 558
9000/9200 R HarU1[52] 52nd harmonic of L1 phase voltage % Vx|V
9002/9202 R HarU1[53] 53rd harmonic of L1 phase voltage % Nl x|
R
R
9020/9220 R HarU1[62] 62nd harmonic of L1 phase voltage % Vx|V
9022/9222 R HarU1[63] 63rd harmonic of L1 phase voltage % Vol x|V
9024/9224 R HarU2[52] 52nd harmonica of L2 phase voltage % vl x| x
9026/9226 R HarU2[53] 53rd harmonic of L2 phase voltage % VoI x| x
R
R
9044/9244 R HarU2[62] 62nd harmonic of L2 phase voltage % Vol x | x
9046/9246 R HarU2[63] 63rd harmonic of L2 phase voltage % Vol x| x
9048/9248 R HarU3[52] 52nd harmonic of L3 phase voltage % Vol x | x
9050/9250 R HarU3[53] 53rd harmonic of L3 phase voltage % vl x| x
R
R
9068/9268 R HarU3[62] 62nd harmonic of L3 phase voltage % Vol x | x
9070/9270 R HarU3[63] 63rd harmonic of L3 phase voltage % VoI x| x
9072/9272 R Harl1[52] 52nd harmonic of L1 current voltage % Vx|
9074/9274 R Harl1[53] 53rd harmonic of L1 current voltage % Vx|V
R
R
9092/9292 R Harl1[62] 62nd harmonic of L1 current voltage % v x
9094/9294 R Harl1[63] 63rd harmonic of L1 current voltage % v | x
9096/9296 R Harl2[52] 52nd harmonica of L2 current voltage % Vx| x
9098/9298 R Harl2[53] 53rd harmonic of L2 current voltage % vl x| ox
R
R
9116/9316 R Harl2[62] 62nd harmonic of L2 current voltage % Vx| x
9118/9318 R Harl2[63] 63rd harmonic of L2 current voltage % N x| x
9120/9320 R Harl3[52] 52nd harmonica of L3 current voltage % Vx| x
9122/9322 R Harl3[53] 53rd harmonic of L3 current voltage % Nl x| ox
R
R
9140/9340 R Harl3[62] 62nd harmonic of L3 current voltage % N x| x
9142/9342 R Harl3[63] 63rd harmonic of L3 current voltage % VoI x| x
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Table 45

Splei et Rl Description Default
address tion tion
4700 R 0-255 Configuration status: 0 - OK, 1 - error -
4701 RW 1-12 Number of seasons used 1
4702 RW 1-14 Maximum number of schedules 1
4703 RW 1-14 Maximum number of segments 1
4704 RW 0-3 Number of tariffs: 3
0-Sharp; 1-Sharp, Peak; 2-Sharp, Peak, Valley; 3- Sharp, Peak,
Valley, Normal
4705 RwW 1-192 Default weekends for all seasons 96
4706 RW 0-13 Default weekend schedule 0
4707 RwW 0-1 Enabling special weekend schedules 0
0 - Disabled
1 - Enabled
4708 RwW 1-30 Maximum number of holidays 0
4709 RW 0-7 Bar color for Sharp tariff 0 - Green, 1 - Red, 2 - Yellow, 21
3 - White, 4 - Blue, 5 - Magenta, 6 - Light Blue, 7 - Olive
4710 RW 0-7 Bar color for Peak tariff 0 - Green, 1 - Red, 2 - Yellow, 3 - White, 2
4 - Blue, 5 - Magenta, 6 - Light Blue, 7 - Olive
4711 RW 0-7 Bar color for Peak tariff 0 - Green, 1 - Red, 2 - Yellow, 3 - White, 7
4 - Blue, 5 - Magenta, 6 - Light Blue, 7 - Olive
4712 RW 0-7 Bar color for Normal tariff 0 - Green, 1 - Red, 2 - Yellow, 0
3 - White, 4 - Blue, 5 - Magenta, 6 - Light Blue, 7 - Olive
4713 RwW 0-1 Resetting ToU Defaults 0
0-No
1-Yes
4714- RW 1-12, Weekend Schedule Registers 0
4821 1-190, 4714 - Season ID
1-14 4715 - Weekends
4716 - Monday Schedule
4717 - Tuesday Schedule
4718 - Wednesday Schedule
4719 - Thursday Schedule
4720 - Friday Schedule
4721 - Saturday Schedule
4722 - Sunday Schedule
4723 - Season ID repeated for subsequent seasons. Each
weekend starts in register 4714+(n-1)*9
Table 46
Register | Operation | Range Description Default | Register
address address
9350 R Imported active energy for the Sharp tariff 0 100 Mwh
9351 R Imported active energy for the Sharp tariff 0 kWh
9352 R Imported active energy for the Peak tariff 0 100 Mwh
9353 R Imported active energy for the Peak tariff 0 kWh
9354 R Imported active energy for the Valley tariff 0 100 Mwh
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9355 R Imported active energy for the Valley tariff 0 kWh
9356 R Imported active energy for the Normal tariff 0 100 Mwh
9357 R Imported active energy for the Normal tariff 0 kWh
9358 R Active energy exported for the Sharp tariff 0 100 Mwh
9359 R Active energy exported for the Sharp tariff 0 kWh
9360 R Active energy exported for the Peak tariff 0 100 Mwh
9361 R Active energy exported for the Peak tariff 0 kWh
9362 R Active energy exported for the Valley tariff 0 100 Mwh
9363 R Active energy exported for the Valley tariff 0 kWh
9364 R Active energy exported for the Normal tariff 0 100 Mwh
9365 R Active energy exported for the Normal tariff 0 kWh
9366 R Ind. reactive energy for the Sharp tariff 0 100
Mvarh
9367 R Ind. reactive energy for the Sharp tariff 0 kvarh
9368 R Ind. reactive energy for the Peak tariff 0 100
Mvarh
9369 R Ind. reactive energy for the Peak tariff 0 kvarh
9370 R Ind. reactive energy for the Valley tariff 0 100
Mvarh
9371 R Ind. reactive energy for the Valley tariff 0 kvarh
9372 R Ind. reactive energy for the Normal tariff 0 100
Mvarh
9373 R Ind. reactive energy for the Normal tariff 0 kvarh
9374 R Capacitive reactive energy for Sharp tariff 0 100
Mvarh
9375 R Capacitive reactive energy for Sharp tariff 0 kvarh
9376 R Capacitive reactive energy for Peak tariff 0 100
Mvarh
9377 R Capacitive reactive energy for Peak tariff 0 kvarh
9378 R Capacitive reactive energy for Valley tariff 0 100
Mvarh
9379 R Capacitive reactive energy for Valley tariff 0 kvarh
9380 R Capacitive reactive energy for Normal tariff 0 100
Mvarh
9381 R Capacitive reactive energy for Normal tariff 0 kvarh
9382 R Apparent energy for Sharp tariff 0 100 MVA
9383 R Apparent energy for Sharp tariff 0 kVA
9384 R Apparent energy for Peak tariff 0 100 MVA
9385 R Apparent energy for Peak tariff 0 kVA
9386 R Apparent energy for Valley tariff 0 100 MVA
9387 R Apparent energy for Valley tariff 0 kVA
9388 R Apparent energy for Normal tariff 0 100 MVA
9389 R Apparent energy for Normal tariff 0 kVA
9390 R Reserved
9391 R Reserved
9392 R Reserved
9393 R Reserved
9394 R Reserved
9395 R Reserved
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9396 R Reserved
9397 R Reserved
9398 R Active energy imported for the Sharp tariff for the last 100 Mwh
month
9399 R Active energy imported for the Sharp tariff for the last kWh
month
9400 R Active energy imported for the Sharp tariff for the 100 Mwh
penultimate month
9401 R Active energy imported for the Sharp tariff for the kWh
penultimate month
9402 R Active energy imported for the Peak tariff for the last 100 Mwh
month
9403 R Active energy imported for the Peak tariff for the last kWh
month
9404 R Active energy imported for the Peak tariff for the 100 Mwh
penultimate month
9405 R Active energy imported for the Peak tariff for the kWh
penultimate month
9406 R Active energy imported for the Valley tariff for the last 100 Mwh
month
9407 R Active energy imported for the Valley tariff for the last kWh
month
9408 R Active energy imported for the Valley tariff for the 100 Mwh
penultimate month
9409 R Active energy imported for the Valley tariff for the kWh
penultimate month
9410 R Active energy imported for the Normal tariff for the 100 Mwh
last month
9411 R Active energy imported for the Normal tariff for the kWh
last month
9412 R Active energy imported for the Normal tariff for the 100 Mwh
penultimate month
9413 R Active energy imported for the Normal tariff for the kWh
penultimate month
9414 R Active energy exported for the Sharp tariff for the last 100 Mwh
month
9415 R Active energy exported for the Sharp tariff for the last kWh
month
9416 R Active energy exported for the Sharp tariff for the 100 Mwh
penultimate month
9417 R Active energy exported for the Sharp tariff for the kWh
penultimate month
9418 R Active energy exported for the Peak tariff for the last 100 Mwh
month
9419 R Active energy exported for the Peak tariff for the last kWh
month
9420 R Active energy exported for the Peak tariff for the 100 Mwh
penultimate month
9421 R Active energy exported for the Peak tariff for the kWh
penultimate month
9422 R Active energy exported for the Valley tariff for the last 100 Mwh

month
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9423 Active energy exported for the Valley tariff for the last kWh
month
9424 Active energy exported for the Valley tariff for the 100 Mwh
penultimate month
9425 Active energy exported for the Valley tariff for the kWh
penultimate month
9426 Active energy exported for the Normal tariff for the 100 Mwh
last month
9427 Active energy exported for the Normal tariff for the kWh
last month
9428 Active energy exported for the Normal tariff for the 100 Mwh
penultimate month
9429 Active energy exported for the Normal tariff for the kWh
penultimate month
9430 Individual reactive energy for the Sharp tariff for the 100
last month Mvarh
9431 Individual reactive energy for the Sharp tariff for the kvarh
last month
9432 Individual reactive energy for the Sharp tariff for the 100
penultimate month Mvarh
9433 Individual reactive energy for the Sharp tariff for the kvarh
penultimate month
9434 Individual reactive energy for the Peak tariff for the 100
last month Mvarh
9435 Individual reactive energy for the Peak tariff for the kvarh
last month
9436 Individual reactive energy for the Peak tariff for the 100
penultimate month Mvarh
9437 Individual reactive energy for the Peak tariff for the kvarh
penultimate month
9438 Individual reactive energy for the Valley tariff for the 100
last month Mvarh
9439 Individual reactive energy for the Valley tariff for the kvarh
last month
9440 Individual reactive energy for the Valley tariff for the 100
penultimate month Mvarh
9441 Individual reactive energy for the Valley tariff for the kvarh
penultimate month
9442 Individual reactive energy for the Normal tariff for the 100
last month Mvarh
9443 Individual reactive energy for the Normal tariff for the kvarh
last month
9444 Individual reactive energy for the Normal tariff for the 100
penultimate month Mvarh
9445 Individual reactive energy for the Normal tariff for the kvarh
penultimate month
9446 Capacitive reactive energy for the Sharp tariff for the 100
last month Mvarh
9447 Capacitive reactive energy for the Sharp tariff for the kvarh
last month
9448 Capacitive reactive energy for the Sharp tariff for the 100
penultimate month Mvarh
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9449 Capacitive reactive energy for the Sharp tariff for the kvarh
penultimate month
9450 Capacitive reactive energy for the Peak tariff for the 100
last month Mvarh
9451 Capacitive reactive energy for the Peak tariff for the kvarh
last month
9452 Capacitive reactive energy for the Peak tariff for the 100
penultimate month Mvarh
9453 Capacitive reactive energy for the Peak tariff for the kvarh
penultimate month
9454 Capacitive reactive energy for the Valley tariff for the 100
last month Mvarh
9455 Capacitive reactive energy for the Valley tariff for the kvarh
last month
9456 Capacitive reactive energy for the Valley tariff for the 100
penultimate month Mvarh
9457 Capacitive reactive energy for the Valley tariff for the kvarh
penultimate month
9458 Capacitive reactive energy for the Normal tariff for the 100
last month Mvarh
9459 Capacitive reactive energy for the Normal tariff for the kvarh
last month
9460 Capacitive reactive energy for the Normal tariff for the 100
penultimate month Mvarh
9461 Capacitive reactive energy for the Normal tariff for the kvarh
penultimate month
9462 Apparent energy for the Sharp tariff for the last month 100 MVAh
9463 Apparent energy for the Sharp tariff for the last month kVAh
9464 Apparent energy for the Sharp tariff for the 100 MVAh
penultimate month
9465 Apparent energy for the Sharp tariff for the kVAh
penultimate month
9466 Apparent energy for the Peak tariff for the last month 100 MVAh
9467 Apparent energy for the Peak tariff for the last month kVAh
9468 Apparent energy for the Peak tariff for the 100 MVAh
penultimate month
9469 Apparent energy for the Peak tariff for the kVAh
penultimate month
9470 Apparent energy for the Valley tariff for the last month 100 MVAh
9471 Apparent energy for the Valley tariff for the last month kVAh
9472 Apparent energy for the Valley tariff for the 100 MVAh
penultimate month
9473 Apparent energy for the Valley tariff for the kVAh
penultimate month
9474 Apparent energy for the Normal tariff for the last 100 MVAh
month
9475 Apparent energy for the Normal tariff for the last kVAh
month
9476 Apparent energy for the Normal tariff for the 100 MVAh
penultimate month Month
9477 Apparent energy for the Normal tariff for the kVAh

penultimate month
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9478 R Reserved
9479 R Reserved
9480 R Reserved
9481 R Reserved
9482 R Reserved
9483 R Reserved
9484 R Reserved
9485 R Reserved
9486 R Reserved
9487 R Reserved
9488 R Reserved
9489 R Reserved
9490 R Reserved
9491 R Reserved
9492 R Reserved
9493 R Reserved
Table 47
Register | Operation Range Description Default | Unit
address
9800 RW 0-1 Billing Cycle Selection 0 NA
0 - at the end of the month
1 - day of the monthv
9801 RW 0-31 Day of the month for billing 0 NA
9802 — RW Season ID 0-11, Season Settings 0 NA
9838 Schedule ID 0-13, 9802 - Season ID
Start Date 01/01- | 9803 - Schedule ID 9804 - Start Date in
3112 DDMM Format 9805 - Season ID
Repeats for subsequent seasons as above
Each season starts in the register
9802 +(n-1)*3
9838- RW Schedule ID 0-13 Schedule Settings 0 NA
10453 Segments 1-14 9839 - Schedule ID
Segment ID 0-13 9840 - Segments Used
Segment Time 9841 - Segment ID
00:00 - 23:59 9842 - Segment Time in HHMM Format
Tariff 0-3 9843 - Tariff
9844 - Segment ID
Repeats as above1
Each schedule starts in the register
9838+(n-1)*44
10454- RW Year 2025-2079 Holiday Settings 0 NA
11384 Holiday ID 0-29 10454 - Year
Holiday Date 10455 - Holiday ID
01/01 - 31/12 10456 - Holiday Date 10457 - ID Schedule
Holiday Schedule for holiday 10458 - Holiday ID
ID 0-13 Repeated as above for the next holiday.
2 Each holiday starts in register 10454 +
(n-1) * 91
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Notes:

1. 9846 stores the segment ID, 9847 the segment time, and 9848 the tariff,
repeated until the 14th segment. 9894 stores the schedule ID for the next
schedule. 9895 stores the segments used, which form the next 14 segments,
for a total of 14 schedules.

2. 10459 stores the holiday date and 10460 stores the schedule ID, repeated
until the 30th holiday at 10541. 10545 stores the next holiday year in the order
above.

11. SOFTWARE UPGRADE

11.1. Upgrade of the meter website

Upgrade can be done via FTP server.

The website of the meter is updated in the ,Website Update” tab.
The ND31Uupd.tar file should be copied to the meter’s main folder. Then, turn
the meter off and on, i.e., perform a meter reset. The ND31Uupd.tar file will
be unpacked into the appropriate folders.
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Fig. 50. View of the window website upgrade file
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11.2. Firmware update - main program of the meter

Upgrading the software can be done via FTP server.

Copy the update.bin file to the main folder of the meter. Then turn the meter
off and on, i.e., perform a Restart of the meter. The Update...message will
appear on the meter’s screen, indicating that the software update is in progress.

i
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12. ERROR CODES

During the meter operation the error messages may be displayed. Following list
shows reasons of errors.

Error:

MEMORY FR, - CAL INP, - CAL AN, - CAL Pt, - SD CARD, — displayed when the
memory of the meter is corrupted. The meter must be sent to the manufacturer.

PAR.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).

PAR.SCREEN - 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 screen defaults
,or via RS485).

PAR.READ - displayed when the parameters related to registers from the modbus
42xx group of addresses 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).

AAAA — Upper overrun. Measuring value is out of the measuring range.

vvwvv — lower overrun. Measuring value is out of the measuring range.

If the lower measured value is exceeded, the value -1e20 is entered,
while if the upper value is exceeded or an error occurs, the value 1e20
is entered (applies to Modbus registers).

If the CR2032 real-time clock battery in Status Register 1 is used up - Bit 1
is set to ,1” and the date and real-time clock field on the information bar
at the top of the screen starts flashing.
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13. TECHNICAL DATA

Measuring ranges and permissible basic errors

Table 48

Measuring value

Measuring range

L1

L2

L3

Class

Current | 1/5A 1A~
5A~

0,002 .. 0,100 .. 1.200 A
0,010 ...0,500 .. 6,000 A
...20,00 KA (tr_I#1)

0.2 (EN 61557-12)

Voltage L-N: 120 V~
400 V~

12,000 .. 24.000 .. 144.000 V
40,000 .._80,000 ..480.000 V
4400 KV (tr_U#1)

0.2 (EN 61557-12)

Voltage L-L: 208 V~
690 V~

20,800 .. 41,600 ..249.000 V
69,000 .. 138,000 .. 830,000 V
..765,0 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)

2 (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
/ import or export /

0.000 .. 99 999 999.999 kWh

0.2S (EN 62053-22)

Reactive energy EnQ
/ capacity or inductive /

0.000 .. 99 999 999.999 kVarh

2 (EN 61557-12)

Apparent energy EnS

0.000 .. 99 999 999.999 kVAh

0.5 (EN 61557-12)

Active power factor PF -1.00..0..1.00 . . . 1 (EN 61557-12)
-10,000..-1.20..0..1,20 .. I
Factor tg 10,000 1

Frequency f

45.000 .. 65.000 .. 100Hz

0.1 (EN 61557-12)

Harmonic distortion

factor of voltage THDU, 0.0..100.0 % . . . 5 (EN 61557-12)
current THDI
Harmonic amplitudes of
voltage Uh, ...Uh 0.0 .. 100.0 % . . . Il (IEC61000-4-7)

63 ?
of current |, ... Ih,

tr_I - Current transformer ratio = Transformer primary current / Current transformer

secondary current,

tr_U - Voltage transformer ratio = Transformer primary voltage / Voltage transformer

secondary voltage.
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Power consumption:
- in supply circuit
- in voltage circuit

- in current circuit

Readout field

Relay outputs (A1, A2)

Analog output (0 .. 20 mA)

Input T1

Serial interface RS-485

Ethernet interface ETH1, ETH2

Sampling

ND31PLUS-09 USER MANUAL

<6 VA
<0.5VA

<0.1VA

3.5” TFT full-color screen, resolution: 640 x 480 pixel

2 programmable relays, volt-free NO conta-
cts, load capacity (resistive) 0.5 A/250 V AC
or5A/30VDC

Switching number: mechanical min. 5 x 10 8
electric min. 1 x 10°

1 output: 0... 20 mA (4...20mA) programmable.
Load resistance <400 Q .
Voltage 10 V.

Basic error 0.2%

1 x Pt100, 2-wire, -50 .. +400 °C, basic error 0.5%

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 response time: 600 ms

2 x RJ45, 10/100 Mbit/s; 10Base-T / 100Base-TX,
Server WWW, Server FTP, Server Modbus TCP/IP,
client DHCP, SNTP, MQTT, BACnet

A/D Converter 16-bit

Sampling rate 6.4 kHz at 50 Hz
7.68 kHz at 60 Hz

Simultaneous sampling of all channels,

128 samples per cycle
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Harmonics

Real Time Clock

Registration

Terminals

Cross section
Clamping screws
Tightening torque

Harmonic (n) 1..63
Harmonic distortion factor referred to the
voltage THD, current THD (n=2..63) 0.0 ..100.0%

FFT analysis (Fast Fourier Transform)

120 ppm, real time clock battery CR2032

Archiving period (registration interval) 1..3600 sec.
Registration activation modes: n_on, noFF, on, Off,
H_on, HoFF, 3non, 3noF, 3_on, 3_oF.

Archiving time: depends on the configuration e.g.
approx. 220 days for interval 1 sec.

Files archive memory 8 GB

0.05.. 2.5 mm?
M3
0.5 Nm

Protection grade ensured by the housing

from the front

from terminals side

Weight

Overall dimensions
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Reference and rated operating conditions

- supply voltage

- input signal

- frequency

- power factor

- ambient temperature
- storage temperature

- humidity

- max. peak factor:
current

voltage

- external magnetic field

- short-term overload
voltage inputs
current inputs

- working position

- warm-up time

Real time clock battery:

Additional errors:

in % of the base error

- from ambient temperature changes

- for THD > 8%

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

0..0.1..1.2In; 0.1..0.2..1.2U  for current,
voltage, PFi ,tgi
45 .50 .. 60 .. 100 Hz; sinusoidal (THD < 8%)

-1..0..1

-10..23..4+55 oC, class K55 acc. to EN61557-12
-20..+70°C

0..40..60 .. 95 % (no condensation)

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

2 UN
50 A
any

>15 min.

CR2032

<50 % /10°C
<50 %
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Standards fulfilled by the meter:

Electromagnetic compatibility:

- noise immunity in industrial environments acc. to EN 61000-6-2, EN IEC 61326-1

- radio-frequency common mode:
* level 2:0.15... 1 MHz
¢ level 3: 1 MHz...80 MHz,
- noise emission acc. to EN 61000-6-4, EN |IEC 61326-1
Safety requirements:
according to EN 61010-1 (with changes) standard
+ isolation between circuits: basic,
» overvoltage category OVC lll for voltages to ground up to 300V
» overvoltage category OVC Il for voltages to ground up to 600V
* pollution grade 2,
* maximum phase-to-earth operating voltage:

- for supply circuits and relay outputs: 300 V
- for measurement input: 500 V
- for circuits RS-485, Ethernet, analog outputs: 50 V

+ altitude a.s.l. <2000 m.
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14. ORDERING CODE

ND31U network parameters meter ordering code.
Table 49

ND31U Meter

2 relays, 1 analog output 0-20 mA, 1 Pt100 input, RS485, X X | XXXX
2-port Ethernet, internal file system memory

Language:
polish/english M
other® X

Acceptance tests:

without additional quality requirements 0

with an extra quality inspection certificate 1

with an extra calibration certificate 2

acc.to customer’s request*® X

Version:

standard

custom-made* XXXX

* only by agreement with the manufacturer.

ORDER EXAMPLE, code ND31U M0 means:
ND31U — ND31U meter,

M — Polish-English language version,

0 — no additional requirements,

— standard version.
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ul. Stubicka 4, 65-127 Zielona Géra, Poland
tel.: +48 68 45 75 100
www.lumel.com.pl

Technical Support & Export Department:
tel.: +48 68 45 75 146, (WhatsApp) +48 536 550 007

+48 68 45 75 130, (WhatsApp) +48 733 393 603
e-mail: export@lumel.com.pl

Calibration & Attestation:
e-mail: laboratorium@lumel.com.pl
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