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1 APPLICATION

ND30PNET meter is a digital programmable instrument designed to measure network
parameters of single-phase 2-wire and three-phase 3 and 4-wire balanced and unbalanced
systems. The measured values are displayed on a color graphic screen TFT 3.5” with a
resolution of 320 x 240 pixels. The meter enables the control and optimization of power
electronic devices, systems and industrial installations.

It provides measurement of: RMS voltage and current, active, reactive and apparent power,
active, reactive and apparent energy, power factor, frequency, harmonic currents and voltages
/lup to 51st/, THD of current and voltage, average active and apparent power, P Demand,
S Demand, averaged current

| Demand /15, 30 or 60 minutes/. Voltages and currents are multiplied by given current and
voltage transformer ratios of measuring transformers. Indications of power and energy include
the values of programmed ratios. The values of the measured quantities can be transmitted to
the host system through RS485 interface or Ethernet / Profinet interface, relay outputs signal
overruns of the selected parameters, programmable analog output maps the assigned
parameter. Temperature inputs can be used to control the temperature of the windings of
transformers, motors.

The meter has a galvanic separation between the individual blocks of:
- power supply,
- voltage inputs,
- current inputs,
- RS485 Interface,
- Ethernet/Profinet interface,
- alarm outputs,
- analog output,
- Pt100 sensor input.

2 METER SET

Complete set of the meter includes:

1. ND30PNET Meter 1pc
2. gasket 1pc
3. mounting brackets to fix the device in the panel 4 pcs
4. connector with 16 screw terminals 1pc
5. connector with 14 screw terminals 1pc
6. User’'s manual 1pc
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Fig.1. Meter set

3 BASIC REQUIREMENTS, OPERATIONAL SAFETY

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

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

e Prior to turning on the meter verify the connections.

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

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

e The meter meets the requirements for electromagnetic compatibility in industrial
environment.

e A switch or a circuit-breaker should be installed in the building or facility. 1t should be
located near the device, easily accessible to the operator and properly marked.
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4 INSTALLATION

The meter is adapted to be fixed to the panel by means of mounting brackets, according
to fig. 1. The housing of the meter is made of self-extinguishing plastic.

Fig.2. Meter fixing

Housing dimensions 96 x 96 x 77 mm, mounting hole dimensions 92.5 x 92.5 mm. Outside the
meter there are screw terminal strips that allow the connection of external wires with diameter up
to 2.5 mm?.
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Fig.3. Overall dimensions of ND30PNET
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5 DESCRIPTION OF THE INSTRUMENT

5.1 Current inputs

All current inputs are galvanically isolated (internal current transformers). The meter is adapted
for use with external current transformers / 1 A or 5 A /. Displayed values of the current and the

derived quantities are automatically calculated by the value of the introduced external
transformer ratio.

5.2 Voltage inputs

All voltage inputs are galvanically isolated (internal voltage transformers). Quantities at voltage
inputs are automatically calculated by the amount of introduced ratio of the external voltage

transformer. Voltage inputs are defined in the order as 3x57.7/100 V, 3x230/400V or
3x110/190V; 3x400/690 V.

5.3 External connections diagram

External connections are shown in Figure 4.

option
T1 T2
=) RS485 0..20 [y ol Al A2
= GNDI B A +mA =] = ) NI N
T o

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

ND30PNET i

@A|1(3|14(6]|7|9 2 5 8| [11|&

| Ethernet/

Profinet

FYRTHY

Iy L1 L2 L3 N

Fig.4. Connection of the meter
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L1

\ ' L1
N/ N\

Fig.5. Direct, semi-direct and indirect measurement in 1-phase network

Direct measurement

in 4-wire network

ND30PNET

[@[1][3]4]6][7]o] [2] |5] [8] [1]e)]

L1
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L3
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Semi-direct measurement
in 4-wire network

ND30PNET
(@[1]3]afe[7]o] [2] [5] [8] [11]®]
L1 'Sl S2
A Lt
’l'Pl Py
L2 ';‘ ) 5.1 2 (
!” ,"Pl P
L3 "' ‘v" ! S:!' 52
’l" '1‘1 4,"” Pl P2
N ‘l' 'ﬂ' ’,"’ 3
l"’ v""
! !
L
Indirect measurement
in 4-wire network
ND30PNET
|[11]]

[@[1]3]4]e[7]o] [2] [5] [8]

' S1 12
II'P]_ P2

L2 L2 51 [

‘i' ‘A"Pl P2
L3 L3 ‘,' '/' S1 1S2
'l" | / ‘,"" Pl P2

N N ‘u' J /

'l’ ”r'
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Fig.6. Connection of input signals in 3-phase 4-wire network
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Direct measurement in 3-wire network

ND30PNET

@A11(3|4(6|7|9 2 5 8| |11|&d

Semi-direct measurement with the use of 2 current transformers in 3-wire network

ND30PNET
@|1]3]4]6][7]9] [2] [5] [8] |11|@]
<
L1 3.11‘?'_2'
PL Py, ’
S} §2 (

|||—
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Indirect measurement with the use of 2 current transformers
and 2 or 3 voltage transformers in 3-wire network

ND30PNET

[EILalalel7]s] T2] T5] [&] @]

S §2

=) Fb

L3 L3 S1 132

||}—

Fig.7. Connection of input signals in 3-phase 3-wire network
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6 OPERATION OF THE METER

6.1 Front panel

ND30pNET

Fig.8. Front panel

ND30PNET meter has 6 buttons and a graphical color display. Description of the front panel:

f1,...f8 8 display fields - digits for DMD indicator of averaged quantity
readings and settings, (Demand)
V,AW,var, units of displayed quantities k, M kilo = 103 Mega = 108
VA, Wh, varh,
Hz,
ui,li, P1, markings of displayed markers of the type of load
..... EnQ parameters .?.& inductive, capacitive

The values of measured parameters are presented on  active pages selected by

subsequent pressing of the buttons I (next page ) or E (previous page).

Page size is determined by 8 quantities selected from Table 1 and displayed on the screen.
Defining pages has been described under Displaying. The buttons of the meter can perform
different functions, depending on the site of application. Functions are described on the bar at
the bottom of the screen. If no description is present, it means that the button is inactive at the
given moment.

10
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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 | = | Mn | Max | » | Menu |

Fig.9. Sample designation of buttons

The information bar at the top of the screen shows the status of the alarm outputs, alarm
conditions, T1 and T2 temperature of the sensors connected to the first and second input of
PT100, the symbol of Ethernet / Profinet connection, indicators of receiving and transmitting data

to the RS485 line, the date and real-time clock . In case of reverse phase sequence, "phase
sequence error” flashes.

Phase sequence Etherney/Profinet D_ate,
error connected time

Alarm = 1

conditions == 2 .
Alarm 1,2 Temperature Data transmissions

m T, T2 RS485

| = Ti: 49°( S R 18-09415 Y
A1 A === T2! 53°C ‘09510?

Fig.10, Information bar

6.2 Starting operation

After powering the meter displays the logo, the name of the meter ND30PNET, the ordered
version, the current version of the program and the MAC, and then proceeds to the

measurement mode and sets itself on the page which was set as the last one. Displayed
information:

ND30PNET v:1.00- type of the meter, program
version number Bootloader v.01.05 bootloader

version number

U: 57.7/230.0 V — version for voltage

11
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I: 1.0/5.0 A — version for current
MAC: AA:BB:CC:DD:EE:FF

01-02-17
029:49:12

A= A27 13 EEAR

ol
,,378.94  0.549

W | PF1

F,2607.26 F”:20.880

F,3503.81#? s 0.730

Fig.11. Screen of the measuring mode of the meter

7 CONFIGURATION OF THE METER PARAMETERS

During normal operation, values of quantities are displayed according to the pre-programmed
pages or configured by the user in the Displaying parameters group.

The meter menu is divided into groups of parameters:
Parameters — configuration of the meter parameters,

Alarms — configuration of alarms Alarm 1, Alarm 2,
Analog output — configuration of analog output,
Displaying — configuration of displayed pages,

Ethernet — configuration of Ethernet/Profinet parameters,
Modbus — configuration of RS485 parameters,

Settings — settings: password, language, time, date,
Information — preview of program version, serial no., MAC address,
To enter the parameters menu press the button for about 3 seconds.

Usingz E select the group and confirms with button To return

to normal operation the user should press button

12
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Fig.12a. Programming matrix

13

CO""§Cti0n . Current ) Voltage Voltage Voltage Current Current Damend AVG Pt100 resist
wire input range | input range | transformer | transformer |transformer | transformer| integ. time | synchroni-| oninp 1
primary | secondary | primary secondary zation
3 phase - 4 wire 1A O3x57.7/100V 00100.0 00005 000G @15min | ®© Iapk PT100[Q]
3 phase - 3 wire @5A ®©3x230400V 0000100 030min | O with RTC 000000
1 phase - 2 wire or = O60min
O 3x110/190V|
©3x400690V
|Parameters : »
Pt100 resist| Voltage Voltage Voltage Current Current Current Delete Delete Set
oninp2 |connector2 | connector 5| connector 8| connector | connector | connector | energy demand | parameters
1-3 4-6 7-9 counters values defaults
PT100[Q] | @ut out out ©n on on ® No @No |@®No
ou2 ®u2 o u2 0-1 o1 o-1 O active O Yes O Yes
000000 ou3 ous ®u3 oR © 12 © 12 Oreative
O-12 O-2 O-12 Oapparent
(0N K] o @13 Oall
O-13 O-13 O-13
Logical | Relay state| Holdback Display | Set defaults
conditions | if alarm on | alarm off |alarm event
®C1
Settings |(©C1vC2vC3| O off ® off @® off ® No
OCIAC2AC3| @ on O on oon O Yes
Alarms OCIARVC3
OCIvR)AC3
Alarm 1
Alarm 2 Condition Low limit | High limit D?lay D?Iay Hol%?t?ck Disglt?y
Value type condition | condition o o condition | condition
Condition C1| "~ /\ vP % condition on| condition off|  off->on event
® Un ® non [%] [%]
Condition €2 © I O noFF [s] [s] S
© P O on Solf
Conditionc3 © Q! | O oFF .
ondition y | B e 400990 | +01010 0000 0000 0000 | Oon
O hhmm i
O 3. oF
Value Output | Lowlimit | High limit | Low limit | High limit out Set defaults
range input input output output mode
ou 9
®n [%] [%] [mA] [mA]
Analog o P1 ©0..20mA
output o Ql 04..20mA ©normal ® No
. +0000 +1000 0.00 20.00 OLow limit O Yes
. outpu
O hh:mm OHigh limit
output
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Time to Set
Backlight Backlight | Pagescfg | Pages color d?afgjll?:
level level min
. [s] ® page 1 ® green
Settings © Minimum 0000 ® page 2 O red ® No
O Med!um ® page 3 O yellow QO Yes
® Maximum . :
® page 12 O olive
o
=
>
3
o P Display field 1 O Off
age 1
g £ Display field 2 © un
z on
O P1
. oo
Page 10 Display field 8 :
O EnS
Fig.12b. Programming matrix
© Name IP address |Subnet Mask Gateway |MAC address| Reset
= Address
o 000.000.000.000 |000.000.000.000 (000.000.000.000 jaa.bb.cc.00:21:01 @ No
= Addresses (empty) 5 Yes
=
()
=
w

Fig.12c. Programming matrix

14
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Address Speed Mode Factory
settings
001 © 4800 b/s ® RTU8BN2 reg. 42xx
Modbus - :
© 9600 b/s © RTU8N1 ® No
019,2kb/s | O RTU8O1 > Ve
O 38,4kb/s | O RTU8N1
D 57,6 kb/s
©115,2 kb/s
Password | Language |Waiting time| Date Factory
; ) settings
© English 08/09/2015
Settings & © Polish 1341 i
O Deutsch ©® No
O Yes
Type Ordering Version Version | VAC address | IP address |Subnet mask| —Default
code of loader | of program gateway
- — _— 0.60 aa.bb.cc.00:21:01|  10.0.0.190 255.0.0.0 10.10.10.203
Information ND3OPNET

7.1 Measurement

Fig.12d. Programming matrix

The Measurement group displays values according to pre-programmed pages or pages
configured by the User in the group Displaying.

orl »

Changing the page is done by pressing the button ‘ 4 .
Preview of maximum or minimum values is done by pressing the

.
Min | respectively.
Deleting the maximum or minimum values is done by pressing the button m while viewing

button or

their values, i.e. first you must press| Max \or\ Min | and then

When displaying the reactive power or energy, inductive or capacitive, the following markers are

displayed indicating the type of load: " for inductive or == for capacitive load. When displaying
active energy the meter displays "+” active energy import or ”-” active energy export.
Exceeding the upper or lower range of indications is signaled by aaaaor vwvwvv. When
measuring averaged values ( P DMD, S DMD, | DMD) single measurements are done with 0.25
second quantum. Averaging time can be chosen: 15, 30 or 60 minutes. Until all samples of the
averaged values are obtained, the values are calculated from samples already measured.

The value of current in neutral lead IN is calculated from the phase currents vectors.

7.1.1 Measurement of voltage and current harmonics
Harmonics are selected by choosing the pages dedicated to display harmonic values of voltages
U1, U2, U3 and currents I1, 12, 13 simultaneously for 3 phases (page 11). The number of the

displayed harmonics can be changed within the scope 2..51 by using button ‘ hé or‘ -

15
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Page 12 shows a bar graph of harmonics: voltages at the top, the currents in the bottom of the
screes for individual phases. Page 12 shows bar charts of harmonics. Phases of the displayed

harmonics are selected using button L1,23]  The button is used to select the harmonics
group: harm, - harmys, harm,; - harms, or harm, — harms;.

= = Ti: 93<C 010217 = Ti: 93°C 010217
A 1 = A TZ! 89°CAR 10?05:11 A T2: 59°C 10102:3?

Fig.13, Screens 11 and 12 - visualization of harmonics

7.2 Parameters
In this group the parameters of the meter are set. In order to enter the Parameter group press the

button @ for about 3 seconds, and then with Z or E select the Parameters and

confirm with . Access to configuration of parameters is protected by a password, if it has
been introduced and is different from zero. When the password is 0000, the password prompt is
bypassed. |If the password is incorrect, the following message is displayed: "Invalid password.
Read-only menu." Then the user can view the parameters, but introducing changes is blocked.

A= A2 i E-EAR I el A1= A2™ T EEAR

Fig.14, Screens for entering a password

When the password is correct or no password has been entered, we can set the values acc. to
Table 2. Using ZE we select a parameter and confirm using the button .
Then using Z E we choose the parameter feature or set the desired values of the
parameter, i.e. the position of decimal digit can be selected with or, value of the digit with E or
I. The active position is indicated by the cursor. The set feature or value of a parameter must

be confirmed with or canceled by pressing the button .

In order to exit the Parameter procedure the user must press the button EsC | or, after waiting for

16
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about 120 seconds. The exit from the Menu of parameter selection after E or after waiting
for about 120 seconds.

A1= A2- 13 EEAR Wi V5SS

230.02| 3.000

U1 VI

Measurement

3.500
A

| avg
Min Max >
Menu button
min 3 sec.
A1Z A27 15 EEAR B 34257 A= A27 1 23EAR
Button
Parameters Select '
Alarms Connection wire 3 phase-4wire : N
7/
77777 |
Analog Outpu[ Current input range 5 A s/
D|sp|ay|ng Yaoltage input range 3x400.0/690 ¥V
Ethernet Yaltage transfarmer primary o0y
MOdbUS Yoltage transformer secondary 0.0y
Exit | . | & | | Select Esc | L | & | |_Select
= = T1: 93°C = = T1: 93° A
A1Z A2 I BEAR Atz ao-mmear  mEEus| Y
0.K = confirmation
Cancel - resign
Connection wire 3 phaze-dwire
77777 '\ |Current input range 5 A Select Current input range 5
! Y : button
[ - ‘Yaoltage input range 3x400.04890 ¥ Yaltage input range 3=400.0/690 ¥
Yoltage transformer primary 100 > “Yoltage transformer primary 100
YWoltage transformer zecondary 100.0 W YYoltage tranzformer secaondary 1000 Y
Ese | | | & | | Select Cancel [ | | & | | OK

Fig.15. Screens of Parameter group

- feature
selection

Table 1
No. Parameter name Characteristic / Description Default
value value
1 Connection wire 3 phase- -4 wire Network type 3phase, 4wire
3 phase- -3 wire 3 phase 4 wire
1 phase- -2 wire 3 phase 3 wire
1 phase 2 wire
2 Current input range 1A, 5A Input range:1A or 5A 5A
3 Voltage input range 3x57.7/100 V; Ranges depending on 3x230/400 V
3x230/400 V; version code or
Or 3x400/690 V
3x110/190V;
3x400/690 V;

17
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4 Voltage transformer primary 1..1245183V 100
5 | Voltage transformer secondary 0.1..01000.0 100.0
6 Current transformer primary 1...20000 5

7 Current transformer secondary 1...1000 5

8 Damend integ. time 15 min, 30 min, 60 min Averaging time of 15 min

active power P DMD,
apparent power S
DMD, current | DMD

9 AVG synchronization none, with RTC Averaging synchronized with none
real time clock

10 PT2100 resist on inp 1 0000.00 Resistance value in Q 0.00 Q
11 PT100 resist on inp 2 0000.00 Resistance value in Q 0.00 O
12 Voltage connector 2 U1, U2, U3 Ul
13 Voltage connector 5 U1, U2, U3 U2
14 Voltage connector 8 U1, U2, U3 U3
15 Current connector 1-3 11,-11,12,-12,13,-13 11
16 Current connector 4-6 11,-11,12,-12,13,-13 12
17 Current connector 7-9 11,-11,12,-12,13,-13 13
18 Delete energy counters No, active, reactive, No
apparent, all
19 Delete demand values No, Yes No
20 Default parameters No, Yes No

During parameter changes, it is checked if the value is within the range. If the value has been set

out of range, the value is set to the maximum value (the value is too high) or the minimum (the
value is too little).

In order to configure ND3OPNET meter the user can also use free eCon software
available at www.lumel.com.pl.

18
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7.3 Alarms
We choose Alarms group in the options and confirm with button

A1= A2™ 1 EEAR

21-01-17 - - :
i R A1 A27 1 236 AR W 75T

Button The buttons
Parameters Select v 4
Alarms and
Analog Output :> Select
. . ! \>
Displaying Lo
Ethernet
iModbus
| Exit | [ | & | | Select Selact
A1= A27 JL AR
The buttons
' A Logical conditions Clw C2wC3
and Select Felay state if alarm on On
N
! 5 Holdback alarm off oif
77777 1/
Al= A2™ % gggEAR @?h’gé’ér 4 Cisplay alarm event Off
Set alarms 1 defaults Mo
Esc | | | & | | Select

Settings
oy Condition C1
77777 Condition C2
Condition C3

A1= A2™ 1 EEAR = e

Walues 1
Select Condition type H_on
Law limit condition 39.0 %
High limit condition 101.0 %
Delay ta candition an 0=z
Esc | [ | & | | Select

Fig.16. Screens of Alarms group

19
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Table 2
No Parameter name Range Notes/Description Default
value
1 Logical condition C1
C1
ClvC2vC3
C1AC2AC3
ClaC2vC3
(ClvC2)aC3
2 Relay state if alarm on Off/On State of relay with On
activated alarm
Deactivated/Activated
3 Holdback alarm off Off/On Off
4 Display alarm event Off/On When the function of off
% alarm signaling is
b= switched on, after the
# state of emergency
the alarm symbol is
not blanked, but it
begins to flash.
Signaling is active till
it is switched off by
pressing the buttons
\ Del ‘and \Alarm \
(> 1sec.). The
function only applies
to the alarm signaling,
thus relay contacts
will act without
maintaining,
according to the
selected type of
alarm.
5 Values ui,li,...72,90: Value at the alarm Ul
mm output parameter acc.
to table 8
6 Condition type n_on, noFF, Acc. to fig. 17 n-on
on,oFF, H_on,
HoFF, 3non,
Al ~f m 3noF, 3_on,
7 2 |l 2 Low limit condition -144.0...144.0 in % of the nominal 90.0
S| § 'g value of input quantity
3 O O| O High limit condition -144.0...144.0 in % of the nominal 110.0
value of input quantity
9 High limit condition 0 ... 3600 in seconds 0
10 Delay to condition off 0...3600 in seconds 0
11 Holdback condition off->on 0...3600 in seconds 0

20
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12 Display condition event Off/On When the function of Off
maintaining is switched
on, after the state of
condition is finished, the
condition symbol is not
blanked, but it begins to
flash. Signaling is active
till it is switched off by
pressing the buttons

\Cancel\ and \Alarm \
(> 3 sec.).

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

4 state of condition

A state of condition
; {| I conditionT ‘
i T condition met ) met_ -
Jivonl | | [ condition
condition [ | not met -
not n:g:t/vler : ler - lower upper measured quantity
ala vzrue measured quantity value value

condition condition eendition; eandition

a)n_on b) noFF

Astate of condition "
, state of condition

" kcondition 1 — —
0 met condition condition
— met met
condition | condition 1 Mo

GOt et | Dot mek B Pl
ower URPET measured quantity lower upper measured quantity
value value

value value

condition condition condition condition

c) on d) oFF
Fig.17, Types of conditions: a) n_on b) noFF c¢) on d) OFF

Other types of conditions:
— H_on — always met;
— HoFF — always not met,
— 3non —when the value of the measured quantity exceeds the "Upper value of
— condition” at any phase - the condition will be met. The condition is disabled when the
value of the measured value at all phases is less than the "Lower the value of the
condition.”

21
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3noF — when the value of the measured quantity at any phase is lower than the "Lower
value of condition” - the condition is met. The condition is disabled when the value of
the measured quantity at all phases is higher than the "Upper value of condition."

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

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

In the 3rd series of alarms the alarm value must come from the following ranges: 01-09,
10-18 i 19-27 (acc. to table 8). They work with the same Hysteresis thresholds of the
"Lower values of condition" and "Upper value of condition" for each phase. Alarms

signaling maintaining is switched off after pressing and (> 3 sec.).
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7.4 Analog output

Select Analog output in the options and confirm by pressing the button

A1Z A2 T BEAR B S

Values ZF
Output range 0. 20mah
Low limit input 0oz
High limit input 0.0 x
Low limit output 0.00 ma
Ese | | | & | | Select

Fig.18. Screen of Analog output group

Table 3
No. Parameter name Characteristic / value Description Default
value
1 Value uUi,11,...,T2,hh:mm Value at the analog output, >P
parameter acc. to table 8
2 Output range 0...20mA,4...20mA, Range of analog output 0...20mA
3 Low limit input -144.0 .. 144.0% Lower value of the input range 0.0

in % of the nominal range

4 High limit input -144.0 .. 144.0% Upper value of the input range 100.0
in % of the nominal range

5 Low limit output 00.00 .. 24.00 Lower value of the output 0.00
range of the output in mA

6 High limit output 0.01 .. 24.00 Upper value of the output 20.00
range of the output in mA

7 Out mode Normal Constant output operating mode. Normal
Low limit output

High limit output
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7.5 Displaying

In this group we configure the pages displayed during normal operation of the meter.

A1Z A27 T ZEAR B Tk A1 A27 1 BEAR B T4i85iL
the buttons
Settings Backlight level Maximum
and Select - - -
Page 1 Time to Backlight level min 0z
Page 2 ‘ > Pages cfg 12412
Page 3 Pages color Green
Page 4 Set page defaults Mo
Esc | L * | & | | Select Esc | [ | & | | Select
the buttons
Vv A the buttons
and Select V A
and Select

A1= A2° 15 AR e 1EiS

A1= A2™ T 2EAR

3]+ = e

Dizplay field 1

Dizplay field 1 [Hh}
Display field 2 Uz Dizplay field 2
Dizplay field 3 Uz Display field 3
Dizplay field 4 f Display field 4
Display field 5 il Dizplay field 5
Ese | | | & | | Select Cancel | [ * |
Fig.19. Screens of Displaying group
Table 4
No. Parameter name Range Notes / Default
description value
1 Backlight level Minimum, Medium Maximum
Maximum
Time to Backlight level min 0..9999 in seconds 0
Pages cfg Page 1 Selection of pages visualized in Page 1
Page 2 Measurement mode Page 2
%) . :
ki Page 11 Page 11
s Page 12 Page 12
2 n Pages color Green Color of values displayed Green
Red in Measurement mode
Yellow
Olive
3 Set page defaults No No
Yes
4 Off
L|111 Selection of quantities
Page 1 Display field 1 !
g HEy P% displayed on a chosen Table 6a or 6b
: . Q page and field in or 6¢ depending
Page 10 Display field 8 EnS accordance with table 5. on ccl);;oeucttlons
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Selection of displayed quantities Table 5
No. value name designation unit Signaling lsm /ngr\]/ /1;Vk\]/
00 no value - blanked display field Off Al \/ \/
01 [L1 phase voltage U1 (M,K)V v X N
02 [L1 phase wire current 11 (K)A \ \ V
03 |L1 phase active power P1 (G,M,k\W \ X \
04 [L1 phase reactive power Q1 (G,M,k)var o v X \

g |
05 |L1 phase apparent power S1 (G,M,k)VA v X N
06 |L1 phase active power factor PF1 N, X v
(PF1=P1/S1)
07 [tgo factor of L1 phase tg1 N, X N,
(tg1=Q1/P1)
08 |L1 phase voltage THD* THD U1 % \ v \
09 [L1 phase current THD THD I1 % \ v \
10 |L2 phase voltage u2 (M,k)V \ X X
11 |L2 phase wire current 12 (KA \ V X
12 |L2 phase active power P2 (G,M,K)\W \ X X
13 |L2 phase reactive power Q2 (G,M,k)var e N, X X
é |
14 [L2 phase apparent power S2 (G,M,K)VA \
15 |[factor of active power of L2 PF2 PF \
phase (PF2=P2/S2)
16 |tg factorgof L2 phase tg2 N, X X
(t92=Q2/P2)
17 |THD of L2* phase voltage THD U2 % \ V X
18 |[THD of L2 phase current THD 12 % \ v X
19 |voltage of L3 phase U3 (M,K)V v | x X
20 |current in outer conductor L3 13 (K)A \ v X
21 |active power of L3 phase P3 (G,M, k)W N X X
22 [reactive power of L3 phase Q3 (G,M,k)var e \ X X
é |
23 |apparent power of L3 phase S3 (G,M,k)VA \
24 (factor of active power of L3 PF3 \
phase (PF3=P3/S3)
25 |tg factorof L3 phase tg3 \ X X
(tg3=Q3/P3)
26 |THD of L3* phase voltage THD U3 V% \ \
27 |THD of L3 phase current THD 13 A% \ \ X
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28 |average phase voltage U avg (M,k)V v | x X
29 |average three-phase current | avg (K)A V V X
30 [three-phase active power SP (G,M,K)\W +/- N N N
31 |[three-phase reactive power > Q (G,M,k)var €/$ v \ \
32 |three-phase apparent power >S (G,M,K)VA v v v
33 [3-phase active power factor PF avg v v X
(PF=P/S)
34 [tg factor ¢ 3-phase average tg avg v v X
(tg=Q/P)
35 [THDU 3-phase average* THD U % \ v X
36 [THDI 3-phase average THD | % N, \ X
37 [frequency f Hz N, \ \
38 |phase-to-phase voltage L1-L2 ui2 (M,K)V N, N, X
39 |phase-to-phase voltage L2-L3 u23 (M,k)V N, \/ X
40 |phase-to-phase voltage L3-L1 U31 (M,k)V N, Nlox
41 |phase-to-phase average voltage U123 (M,K)V N, N, X
42 |averaged active power P DMD (G,M, k)W N, V|
(P Demand)
43 |averaged apparent power S DMD (G,M,KIVA \ \ V
(S Demand )
44 |averaged current (I Demand) | DMD (K)A N, \/ \/
45 |current in neutral wire [(N) (KA v X X
46 |Temperature T1 of input 1 T1 °C N, \/ \/
47 | Temperature T2 of input 2 T2 °C \/ \/ \/
48 |3-phase imported active energy En P+ kWh N, v v
49 |3-phase exported active energy En P- kWh N, v v
50 [3-phase reactive inductive energy EnQ g kvarh S \ \
51 |[3-phase reactive capacitive o kvarh N, N N
energy EnQ -
52 [3-phase apparent energy EnS kVAh N V| W

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

26




ND30PNET-09 - User's Manual

Default settings of the displayed pages in 3-phase 4-wire system Table 6a
P1 P2 P3 P4 P5
uiv 1A [ U12 V| SPW | P1W PF1 P1W Qlvar | THDUl | THDI1 %
u2v 2A | U23V | ZQvar | P2W PF2 P2 W Q2var | THDU2 | THDI2 %
usv I3A | U31lV ZISVA | P3W PF3 P3W Q3var | THDU3 | THDI3 %
fHz |lavgA| U123V |PFavg | s PW |PFavg| PW *Qvar |[THDU%| THDI%
P6 P7 P8 P9 P10
Ulv |S1VA| U2V |S2VA | U3V | S3VA| =W PDMDW| TPW | +EnP kWh
1A PF1 2 A PF2 I3A PF3 | ZQvar | SDMDW| =Qvar | -EnP kWh
P1W tgl P2 W tg2 P3 W tg3 lavgA | IDMDA | =S VA é
En Q " kvarh
Qlvar| fHz | Q2var| fHz | Q3var fHz I(N) A fHz kE\?ASh EnQ 25 kvarh
P11 P12
Ul% | 11% | HARM.:U1U2U3
U2% | 12% bar ;/?aph
U3 % 13% | HARM.:111213 %
HARM.2..51 bar graph
Pages 11 and 12 cannot be configured
Default settings of the displayed pages in 3-phase 3-wire system
Table 6b
P1 P2 P3 P4 P5
uiz v| I1A |Ul2 V| sPpW | T PW |[PDMDW|THD U12% THD I1%| XPW En P+ kWh
U23V | 12A | U23V sQvar| =Qvar |SDMDW|THD U23 % THD I12%| sQvar | EnP-kWh
u3iv I3 A U3lV | SVA | lavgA | IDMDA | THD U31 % |[THD I3 %| XS VA E
En Q " kvarh
fHz |lavg A|lU123 V| PF avg tgavg | PFavg [THD U123 % THD 1% |[En S kVAhEn 0 £ kvarh

Default settings of the displayed pages in single-phase system Table 6¢

P1 P2 P3
uiv |S1VA| P1W PDMDW]| P1W En P+ kWh
1A PF1 | SIVA |SDMDW]| Q1var En P- kWh
P1W tgl I1A | IDMDA | S1VA g
En Q ' kvarh
1 fH PF1 fH E kVAh
Q1 var z z ns EnQ £
kvarh
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Selection of values at alarm and analog outputs

Table 8

Value for percentage
Value in the Displayed Type of quantity calculations corresponding
registers parameter to 100 % of the nominal
range.

01 U1l voltage of L1 phase Un [V] *

02 11 current in outer conductor L1 In[A] *

03 P1 active power of L1 phase Un x In x cos(0°) [W] *

04 Q1 reactive power of L1 phase Un x In x sin(90°) [Var] *

05 s1 apparent power of L1 phase Un x In [VA] *

06 PF1 power factor PF of L1 phase 1

07 tgl tg factor ¢ of L1 phase 1

08 THD U1 THD of L1 phase voltage** 100.00 [%0]

09 THD 11 THD of L1 phase current 100.00 [%]

10 u2 voltage of L2 phase Un [V] *

11 2 current in outer conductor L2 In [A] *

12 P2 active power of L2 phase Un x In x cos(0°) [W] *

13 Q2 reactive power of L2 phase Un x In x sin(90°) [Var] *

14 S2 apparent power of L2 phase Un x In [VA] *

15 PE2 power factor PF of L2 phase 1

16 tg2 tg factor ¢ of L2 phase 1

17 THD U2  [THD of L2 phase voltage** 100.00 [%0]

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

19 U3 voltage of L3 phase Un|[V]*

20 13 current in outer conductor L3 In [A] *

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

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

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

24 PE3 power factor PF of L3 phase 1

25 tg3 tg factor ¢ of L3 phase 1

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

27 THD I3 THD of L3 phase current 100.00 [%]

28 U avg average phase voltage 0.00 [%]

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

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

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

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

33 PF avg 3-phase power factor PF 1

34 tg avg tg factore 3-phase 1

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

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

37 f frequency 100 [HZz]

38 U12 phase-to-phase voltage L1-L2 V3 Un[V]*

39 u23 phase-to-phase voltage L2-L.3 V3 Un[V]*

40 U3l phase-to-phase voltage L3-L1 V3 Un[V]*

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

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

43 S DMD averaged apparent power (S Demand)* 3xUnxIn [VA]*
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44 | DMD averaged current (I Demand)* In [A] *
45 I(N) current in neutral wire In[A] *
46 T1 Temperature T1 of input 1 400 [°C]
47 T2 Temperature T2 of input 2 400 [°C]
48 En P+ 3-phase imported active energy 100000 [kWh]
49 En P- 3-phase exported active energy 100000 [kWh]
50 3-phase reactive inductive energy 100000 [kvarh]
EnQ é
51 _n, [3-phase reactive capacitive energy 100000 [kvarh]
EnQ o
52 En S 3-phase apparent energy 100000 [kVAh]
53 Sequence of | Sequence of phases L1,L2,L3 - 0.00 [%]
phases L1,L3,L2 - 100.00 [%]
54 hh:mm time, ggx100+mm 2400 - 100 [%)]
*Un,In - nominal values of nominal voltages and currents
** |In 3-phase 3-wire system (3Ph/3W) respectively THD U12, THD U23, THD U31, THD U123

7.6 Ethernet / Profinet

We choose Profinet group in the options and confirm with .
Al=Z A

= Ti: 93°C
TZ: 23°C

AR [l B iS58

Al= A

NMame

EI 21-01-17
b 14:55:16

Address

Reset

Select

Select

Fig.20. Screens of Ethernet / Profinet group

Table 9
No. Parameter name range Notes / description Default
(example) value

1 Name 240 characters nd30pnet-xxxx -

2 IP Address 0.0.0.0..255.255.255.255 10.0.1.190 -

3 Subnet mask 0.0.0.0..255.255.255.255 255.0.0.0 -

Addresses

4 Default gateway | 0.0.0.0..255.255.255.255 10.10.10.203 =

5 MAC Address Aa:bb:cc:00:21:01

6 Reset No/Yes No
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We choose Modbus group in the options and confirm with .

A1= A2™ 1 Bt AR

] 31-01-17
S| 14:57:39

Address 1
Baudrate 9600 bps
tMode RTU 8M2
Set Defaults 42ux registers Mo

Select

Fig.21. Screens of Modbus group

Table 10
No. Parameter name Characteristic / value Description Default
value
1 Address 1...247 Address on the Modbus 1
network.
2 Baud rate 4800 b/s, 9600 b/s, Baud rate 9600 b/s
19,2 kb/s, 38,4 kb/s,
57,7 kb/s, 115,2 kb/s
3 Mode RTU 8N2, RTU 8N1, Transmission mode RTU 8N2
RTU 801, RTU 8N1
4 | Default settings of registers No, Yes Programmable read-only No
42xx register group

7.8 Settings

We choose Settings group in the options and confirm with the button :

ol = e

Al= A

~ 13 53t AR

Fagsword
Language Enalizh
Time 14:59:24
Date 3102017
Set defaults Mo
Esc | | | & | | Select

Fig.22. Screens of Settings group
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Table 11
No. Parameter name Characteristic / value Description Default value
1 Password 0...9999 0 - off 0
2 Language English, Polish, Polish
Deutsch
3 Time hh:mm hour:minute 00:00:00
4 Date dd/mm/yyyy Day/month/year 1.01.2015
5 Set defaults No, Yes No
7.9 Information
We choose Information group in the options and confirm with the button .
A1= A27 5 Z2EAR  EEE ]
Type MD3I0FMET
Order code 22200
Boot Yerzion 1.06
Frogram Wersion 0.E0
Serial Mumber 1E120004
Esc | r | 4 | | Select
Fig.23. Screens of Information group
Table 12
No. Parameter Characteristic / Description Default value
name value
1 Type Type of meter ND30PNET
2 Order code First 5 digits of ordering code €.0.12200
3 Boot version Loader version e.g.1.04
4 Program version Version of the main meter program e.g.0.60
5 Serial number ddmmxxxx Current serial number of the np.15070006
meter day month current
number
6 MAC address XXIXXEXXIXXEXX XX 48-bit hardware address of the e.g.64:0E:0D:0C:0B:0A
Ethernet interface written in
hexadecimal
7 IP Address 0.0.0.0..255.255.255.255 10.0.1.161 -
8 Subnet mask 0.0.0.0..255.255.255.255 255.0.0.1 -
9 Gateway 0.0.0.0..255.255.255.255 0.0.0.0 R
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8 SERIAL INTERFACES

8.1 RS485 INTERFACE - the list of parameters

The implemented protocol is in accordance with the PI-MBUS-300 Rev G standard of Modicon
Company. The list of serial link parameters of ND3OPNET meter:

e ID OxEO,

e meter address 1..247,

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

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

¢ maximum time to commence the response 600 ms,

¢ maximum number of read registers in one query
- 61 registers — 4 byte,
- 122 registers — 2 byte,
e implemented functions -03, 04, 06, 16, 17,
- 03, 04 registers reading,
- 06 saving one register,
- 16 saving n - registers,
- 17 identification of the device,

Default settings: address 1, baud rate 9.6 kbit/s, mode RTU 8N2.

8.2 Examples of registers reading and saving
Readout of n-registers (code 03h)

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

Request:
Address of ) Address of the register Number of registers | Checksum
the device Function CRC
Bl BO Bl BO
01 03 OF AO 00 02 C7 3D
Response:
Address of . Number Value from register Value from register | Checksum
the device | Function|  of bytes OFAO (4000) OFAL1 (4001) CRC
Bl BO Bl BO
01 03 04 00 OA 00 64 E4 6F

Example 2 . Readout of 2 registers 32-byte of float type as a combination of 2 registers 16-byte
starting with the register addressed 1B58h (7000) - registers values 10, 100.
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Request:

Address of ] Address of the register Number of registers Checksum

the device Function CRC

Bl BO Bl BO
01 03 1B 58 00 04 C3 3E

Response:

Address ~ |Number Value from Value from Value from Value from |Checksum

of the Function |of bytes register 1B58 | register 1B59 | register 1B5A | register 1B5B | CRC

device (7000) (7001) (7002) (7003)

B3 B2 Bl BO B3 B2 Bl BO
01 03 08 41 20 00 00 42 C8 00 00 E4 6F

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

Request:

Address of _ Address of the register Number of registers Checksum

the device Function CRC

Bl BO Bl BO
01 03 17 70 00 04 4066

Response:

Address of ~ Number Value from Value from Value from Value from | Checksum

the device Function |of bytes register register register register CRC

1770h(6000) | 1770h(6000) | 1772h(6002) | 1772h(6002)
B1 BO B3 B2 B1 BO B3 B2
01 03 08 00 00 41 20 00 00 42 C8 E4 6F

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

1D4Ch (7500)

- registers values 10, 100.

Request:
Address of _ Address of the register Number of registers Checksum CRC
the device Function
Bl BO Bl BO
01 03 1D 4C 00 02 03 BO
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Response:
Address of ) Number Value from register Value from register Checksum
the device | Function | of bytes 1D4C (7500) 1D4D (7501) CRC
B3 B2 Bl BO B3 B2 Bl BO
01 03 08 41 20 00 00 42 C8 00 00| E46F

Readout of single register (code 06h)

Example 5. Record of values 543 (0x021F) to register 4000 (OxOFAO)

Request:
Address ) Address of the register Value of register Checksum
of the Function CRC
device Bl BO Bl BO
01 06 OF A0 02 1F CA 54
Response:
Address of ) Address of the register Value of register Checksum
the device Function CRC
Bl BO Bl BO
01 06 OF A0 02 1F CA 54

Saving to n-registers (code 10h)
Example 6. Saving of 2 registers starting with the register

addressed OFA3h (4003) Saved values 20, 2000.

Request:
Address of . Addr. Addr. No. of | No. of | Numbe | Value for reg. OFA3 Value for reg. OFA4 Checksum
the device Function of of reg. Hi | reg. Lo | rof (4003) (4004) CRC
reg.Hi | reg.Lo bytes
Bl BO Bl BO
01 10 OF A3 00 02 04 00 14 07 DO BB 9A
Response:
Address of ] Address of the register Number of registers Checksum
the device Function CRC
Bl BO Bl BO
01 10 OF A3 00 02 B2 FE
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Report identifying the device (code 11h)

Example 7. Device identification

Request:
Address of Function Checksum
the device
01 11 C0 2C
Response:
Address | Function | Number D Device Information field for device software version (e.g. "ND30PNET-1.00 Checksum
of bytes state b-1.06” - ND30OPNET device with software version (CRC)
1.00 and bootloader version 1.06)
01 11 19 CF FF 4E 34 33 20 2D 31 2E 30 30 20 20 20 20 20 20 20 62 2D EO 24
31
2E 30 36 20

8.3 Ethernet / Profinet

ND30PNET meters are equipped with a Fast Ethernet interface (100 Mb/s) for connecting the
meter to an Ethernet network (using RJ45 socket). We use standard Profinet 10.

In the Profinet each device is identified by name, IP address, MAC address.

ND30PNET meter allows you to set:

name (NameOfStation) IP address.

The MAC address is set at the factory without the possibility of changes.
Standard Ethernet parameters of the meter are shown in table 9.

The meter is accompanied by GSDML (Generic Station Description) file containing
the description of the properties of the device. The file is used in software used to configure
devices in Profinet.

8.3.1 Ethernet/ Profinet interface connection
To gain access to Ethernet services it is required to connect the meter to the network via the
RJ45 socket located at the back / behind the panel / part of the meter, operating in accordance

with Profinet protocol.

Description of RJ45 socket diodes function:

* yellow LED - lights up when the meter is properly connected to the Ethernet 100 Base-T,
does not

light up when the meter is not connected to a network or is connected to a 10-Base-T
network.

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

To connect the meter to the network, use wire twisted pair of STP type (shielded) CAT 5 - for

high-speed local area networks, frequency bandwidth up to 100 MHz according to the European
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standard EN 50173 with RJ-45 plug with core color (according to Table 13) in the following
standard :
* EIA/TIA 568A for both connectors at the so-called simple connection of
ND30PNET to the network hub or switch,

* EIA/TIA 568A for the first connector and EIA/TIA 568B for the second connector at the
so-called patch cord connection (crossover) used, among others, when connecting
ND30PNET to the computer.

Table 13

Conductor Signal Conductor color acc. to standard

ne- EIA/TIA 568A EIA/TIA 568B

1 TX+ white-green white-orange

2 TX- green orange

3 RX+ white-orange white-green

4 EPWR+ blue blue

5 EPWR+ white-blue white-blue

6 RX- orange green

7 EPWR- white-brown white-brown

8 EPWR- brown brown

Fig.28. View and numbering of RJ45 slot pins
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9 MAP OF REGISTERS OF ND3OPNET METER

In ND30OPNET meter the data is placed in 16- and 32-bit registers. Process variables and
parameters of the meter are located in the address space of registers in a manner dependent on
the type of the variable. Bits in 16-bit registers are numbered from the youngest to the oldest
(b0-b15). 32-bit registers contain floating point numbers in IEEE-754 standard. Bytes sequence

3210 — the oldest is sent first.

Table 15
Address range Value Description
type
Inteqer Value placed in one 16-bit register. Registers for meter configuration.
4000 — 4159 (16 bi?s) Description of registers can be found in table 16. Registers for recording and
reading.
4200 — 4260 Integer Value placed in one 16-bit register. Registers for configuration of
(16 bits) programmable read-only register group Registers description can be found
in table 15 Registers for recording and reading.
Integer Value placed in one 16-bit register. Registers for configuration of displayed
4300 - 4385 (16 bi?s) pages, Description of registers can be found in table 19. Registers for
recording and reading.
Integer Value placed in single 16-bit register. Registers of statuses, energy values,
4400- 4446 (16 bigtls) the meter MAC address, configuration data. Description of registers can be
found in table 20. Read-only registers.
Integer Value placed in single 16-bit register. Name of Profinet device. Description
4500- 4620 g : ; . \ _
- (16 bits) of registers can be found in table 21. Registers for recording and reading.
Float Value placed in two successive 16-bit registers. Registers contain the same
6000 — 6922 oa data as 32-bit registers of 7500 — 7953 range. Read-only registers. Byres
2x16 bit
(2x16 bits) order (1-0-3-2)
Content of registers set in registers 4200 — 4359. Bytes order (3-2-1-0
7000 - 7118 (le';'%?tts) 9 9 d ( )
Content of registers set in registers 4200 — 4359. Bytes order (1-0-3-2
7200 - 7318 (leFG'%Ei’ttS) 9 9 Y ( )
Float Content of registers set in registers 4200 — 4359. Values placed in single
7400 - 7459 (32 bits) 32-bit register.
Float Values placed in single 32-bit register. Description of registers can be found
7500 - 7961 (32 bits) in table 22. Read-only registers.
Float Value placed in two successive 16-bit registers. Registers contain the same
8000 - 8922 (2x16 ct)fi‘ts) data as 32-bit registers of 7500 — 7953 range. Read-only registers. Byres

order (3-2-1-0)
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Table 16

Address
of register

Ope-
ration

Range

Description

Default

4000

RW

0...9999

Protection - password

4001

RW

Connections layout
0 - 3Ph/4W
1 - 3Ph/3W
2 - 1Ph/2W

4002

RW

Voltage at terminal 2:

0 - voltage of the first phase L1

1 - voltage of the second phase L2
2 - voltage of the third phase L3

4003

RW

Voltage at terminal 5:

0 - voltage of the first phase L1

1 - voltage of the second phase L2
2 - voltage of the third phase L3

4004

RW

Voltage at terminal 8:

0 - voltage of the first phase L1

1 - voltage of the second phase L2
2 - voltage of the third phase L3

4005

RW

0.5

Current at terminals 1,3:
0 - current of the first phase 1L1
1 - reversed current direction of phase L1: -IL1
2 - current of the second phase L2
3 - reversed current direction of phase L2: -IL2
4 - current of the third phase IL3
5 - reversed current direction of phase L3: -IL3

4006

RW

0.5

Current at terminals 4,6:

0 - current of the first phase IL1
1 - reversed current direction of phase L1: -IL1
2 - current of the second phase L2
3 - reversed current direction of phase L2: -1L2
4 - current of the third phase IL3
5 - reversed current direction of phase L3: -IL3

4007

RW

0.5

Current at terminals 7,9:
0 - current of the first phase 1L1
1 - reversed current direction of phase L1: -1L1
2 - current of the second phase IL2
3 - reversed current direction of phase L2: -IL2
4 - current of the third phase IL3
5 - reversed current direction of phase L3: -IL3

4008

RwW

0.1

Currentinputrange: 1Aor5A: 0- 1A, 1-5A

4009

RW

0.1

Voltage input range:
0-3x57,7/100 V; 1 — 3 x 230/400 V (version 1)
0—-3x110/190 V; 1 — 3 x 400/690 V (version 2)

4011

RW

0..65535

Primary voltage of transformer, two younger bytes

100

4012

RW

1..10000

Secondary voltage of transformer x 10

1000

4013

RW

1..20000

Primary current of transformer

4014

RW

1..1000

Secondary current of transformer

4015

RW

Averaging time of active power P Demand, apparent
power S Demand,
current | Demand
0 - 15, 1- 30, 2- 60 minutes
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Synchronization with real time clock

4016 RW 0.1 0 - no synchronization 1
1 - synchronization with the clock
4017 RW Reserved
4018 RW Reserved
4019 RW Reserved
4020 RW Leads resistance value for input T1 x 100 0
4021 RW Leads resistance value for input T2 x 100 0
4022 RW Reserved
4023 RW Reserved
Resetting energy meters:
4024 RW 0.4 0 — no changes, 1- reset active energies, 0
2 — reset reactive energies, 3 — reset apparent energies, 4 —
reset all energies
Resetting averaged parameters P
oS R o Demand, S Demand, | E
4026 RW 0.1 Resetting min, max 0
4027 RW 0.1 Resetting alarm signaling maintenance 0
4028 RW Reserved
4029 RW Reserved
Alarm output 1- logic actions of conditions 1, 2, 3
0-C1
1-ClvC2vC3
4030 RW 0.4 2-C1AC2AC3 0
3-ClAC2vC3
4—-(ClvC2AaC3
Alarm output 1- state of relay at alarm occurrence: O - relay off
4031 RW 0.1 1 - relay on 1
4032 RW 0.1 Alarm output 1- lock of alarm deactivation
4033 RW 0.1 Alarm output 1- signaling of alarm occurrence
Alarm output 1 - quantity for condition 1 (c1)
4034 RW 0.1.43 (code acc. to table 8) 38
Alarm output 1 — type for condition 1: 0 — n_on, 1 — noFF, 2
4035 RW 0.9 —on, 3-0oFF,4—-H on, 5 - HoFF, 6 —3non, 7 — 3noF, 0
8-3 on, 9-3 oF
-1440..0..1440 Alarm output 1 - lower value of switching condition 1 of
4036 RW [%d] input nominal range 900
-1440..0..1440 Alarm output 1 - upper value of switching condition 1 of
e R8G5 [%d] input nominal range St
4038 RW 0..3600 s Alarm output 1 — delay of condition 1 activation 0
4039 RW 0..3600 s Alarm output 1 — delay of condition 1 deactivation 0
4040 RW 0..3600 s Alarm output 1 — lock of condition 1 reactivation 0
4041 RW 0.1 Alarm output 1 — signaling condition 1 occurrence 0
4042 RW Reserved
4043 RW 01.43 Alarm output 1 - quantity for condition 2 (c2) (code acc. to table 8) 38
Alarm output 1 — type for condition 2: 0 — n_on, 1 — noFF, 2
4044 RW 0.9 —on,3-0FF, 4-H_on, 5-HoFF, 6 — 3non, 7 — 3noF, 0
8-3 0n,9-3_oF
-1440.0.1440 Alarm output 1 - lower value of switching condition 2 of
s Ry [%d input nominal range <
00
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-1440..0..1440

Alarm output 1 - upper value of switching condition 2 of

4046 RW [%d input nominal range 1100
00
4047 RW 0..3600 s Alarm output 1 — delay of condition 2 activation 0
4048 RW 0..3600 s Alarm output 1 — delay of condition 2 deactivation 0
4049 RW 0..3600 s Alarm output 1 — lock of condition 2 reactivation 0
4050 RW 0.1 Alarm output 1 — signaling condition 2 occurrence 0
4051 RW Reserved
Alarm output 1 - quantity for condition 3 (c3)
4052 RW 0.1.43 (code acc. to table 8) 38
4053 RW 0.9 Alarm output 1 — type for condition 3: 0 — n_on, 1 — noFF, 0
h 2—on, 3 —-0oFF, 4 —H_on, 5 - HoFF, 6 — 3non, 7 — 3noF,
8-3 on, 9-3 oF
-1440..0..1440 Alarm output 1 - lower value of switching condition 3 of
4054 RW [%d input nominal range 900
00
-1440..0..1440 Alarm output 1 - upper value of switching condition 3 of
ALl R [%d input nominal range L
00
4056 RW 0..3600 s Alarm output 1 — delay of condition 3 activation 0
4057 RW 0..3600 s Alarm output 1 — delay of condition 3 deactivation 0
4058 RW 0..3600 s Alarm output 1 — lock of condition 2 reactivation 0
4059 RW 0.1 Alarm output 1 — signaling condition 2 occurrence 0
4060 RW Reserved
Alarm output 2- logic actions of conditions 1, 2, 3
0-C1
1-ClvC2vC3
4061 RW 0.4 2-C1AC2AC3 0
3-ClAC2vC3
4-(ClvC2AC3
Alarm output 2- state of relay at alarm occurrence: O - relay off
4062 RW 0.1 1-relay on 1
4063 RW 0.1 Alarm output 2- lock of alarm deactivation
4064 RW 0.1 Alarm output 2- signaling of alarm occurrence
Alarm output 2 - quantity for condition 1 (c1)
e R CLb 5 (code acc. to table 8) St
Alarm output 2 — type for condition 1: 0 — n_on, 1 — noFF, 2
4066 RW 0..9 —on,3-0oFF,4-H_on, 5-HoFF, 6 —3non, 7 — 3noF, 0
8-3 on,9-3 oF
-1440..0..1440 Alarm output 2 - lower value of switching condition 1 of
sy Ry [%d input nominal range <l
00
-1440..0..1440 Alarm output 2 - upper value of switching condition 1 of
4068 RW [%d input nominal range 1100
00
4069 RW 0..3600 s Alarm output 2 — delay of condition 1 activation 0
4070 RW 0..3600 s Alarm output 2 — delay of condition 1 deactivation 0
4071 RW 0..3600 s Alarm output 2 — lock of condition 1 reactivation 0
4072 RW 0.1 Alarm output 2— signaling condition 1 occurrence 0
4073 RW Reserved
4074 RW 01.43 Alarm output 2 - quantity for condition 2 (c2) (code acc. to 38
table 8)
Alarm output 2 — type for condition 2: 0 — n_on, 1 — noFF, 2
4075 RW 0.9 —on, 3-0FF, 4-H_on, 5 - HoFF, 6 — 3non, 7 — 3noF, 0

8-3 on,9-3 oF
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-1440..0..1440

Alarm output 2 - lower value of switching condition 2 of

4076 RW [%d] input nominal range 900
-1440..0..1440 Alarm output 2 - upper value of switching condition 2 of
L R [%a] input nominal range Ll
4078 RW 0..3600 s Alarm output 2 — delay of condition 2 activation 0
4079 RW 0..3600 s Alarm output 2 — delay of condition 2 deactivation 0
4080 RW 0..3600 s Alarm output 2 — lock of condition 2 reactivation 0
4081 RW 0.1 Alarm output 2— signaling condition 2 occurrence 0
4082 RW Reserved
Alarm output 2 - quantity for condition 3 (c3)
4083 e 0.1..43 (code acc. to table 8) 38
Alarm output 2 — type for condition 3: 0 — n_on, 1 — noFF, 2
4084 RW 0..9 —on,3-0FF,4-H_on, 5-HoFF, 6 — 3non, 7 — 3noF, 0
8-3 0on,9-3 oF
-1440..0..1440 Alarm output 2 - lower value of switching condition 3 of
s R [%d] input nominal range =it
-1440..0..1440 Alarm output 2 - upper value of switching condition 3 of
4086 RW [%d] input nominal range 1100
4087 RW 0..3600 s Alarm output 2 — delay of condition 3 activation 0
4088 RW 0..3600 s Alarm output 2 — delay of condition 3 deactivation 0
4089 RW 0..3600 s Alarm output 2 — lock of condition 2 reactivation 0
4090 RW 0.1 Alarm output 2 — signaling condition 2 occurrence 0
4091 RW Reserved
4092 RW 01 43 Constant output 1 - quantity at the output 38
o / code acc. to tab.8 /
4093 RW 0.1 Constant output 1 - type: 0 — (0...20) mA; 1 — (4...20) mA; 0
4094 RW  |-1440.0..1440 Constant output 1 - lower value of input range in [%g] of 0
[%d nominal input range
4095 RW -1440..0..1440 Constant output 1 - upper value of input range in [%g] 1000
[%q] of nominal input range
) Constant output 1 - lower value of current output range
4096 RW 2400..0..2400 (1 = 10UA) 0
4097 RW 12400 Corlstant output 1 - upper value of current output range 2000
(1 =10uA)
Constant output 1 - manual activation:
4098 RW 0.2 0 — normal operation, 1 — value set from register 4096, 2- 0
value set from register 4097
4099 RW Reserved
4100 RW 1..247 Address on the Modbus network. 1
4101 RW 0.3 Transmission mode: 0->8n2, 1>8el, 2->801, 3->8n1 0
Transmission speed: 0->4800, 1->9600
4102 RW 0-5 2->19200, 3->38400, 4->57600, 5->115200
4103 RW Reserved
4104 RW 0.1 Update the change of transmission parameters 0
4105 RW Reserved
4130 RW Reserved
49320
4131 RW 0...65535 [Third and second byte (B3.B2) of meter IP address, format IPv4: (OxCOAS8
B3.B2.B1.BO =192.168)
. 356
4132 RW 0..65535 First and zero byte (B1.B0) of meter IP address, format IPv4: (0x0164
B3.B2.B1.BO - 1.100)
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Third and second byte (B3.B2) of meter subnet mask address,
4133 RW 0..65535 mask format: B3.B2.B1.BO 65535
First and zero byte (B1.B0) of meter subnet mask address, mask
4134 RW 0...65535 format: B3.B2.B1.B0 65280
Third and second byte (B3.B2) of meter default gateway
4135 RW 0..65535 address, format: B3.B2.B1.B0 49320
First and zero byte (B1.B0) of meter default gateway address,
G RW- 1 0..65835 | f5imat: B3.B2.B1.B0 e
Third and second byte (B3.B2) of meter DNS address, format 0x0808=
4137 RW | 0..65535 | |py4: B3.B2.B1.B0 8.8
4138 RW 0..65535 First and zero byte (B1.B0) of meter DNS address, format IPv4: 0x0808=
B3.B2.B1.B0 8.8
4139 RW Reserved
4140 RW 0.1 1
Ethernet interface baud rate:
0 — automatic selection of baud rate
4141 RW 0..2 1 — 10 Mb/s 0
2 —100 Mb/s
4142 Reserved
4148 Reserved
Memorizing new parameters of Ethernet interface and re-initiating
the interface
4149 RW 0.1 0 — no changes, 0
1 — memorizing new parameters and re-initiating Ethernet
interface,
4150 RW 0..2 Menu language: 0-ENG, 1-PL, 2-DE 1
4151 RW 0.1 Reserved 0
Recording standard parameters (with reset of energies and min and
il R vl max averaged parameters) , o
4153 RW 0..59 Seconds 0
4154 RW 0...2359 Hour *100 + Minutes 0
4155 RW 101...1231 Month * 100 + day 101
4156 RW 2015...2077 Year 2015
4157 RW Reserved
4158 RW Reserved
4159 RW Reserved

Switching values of alarm conditions recorded in registers 4036, 4037, 4054, 4055, 4067, 4068,

4076, 4077, 4085, 4086 are multiplied by 10, e.g. 100% value should be written "1000".
The lower and upper input range values of the constant output recorded in the registers

4094, 4095 are multiplied by 10, e.g. 100% value should be written "1000".
The lower and upper current output range values recorded in the registers 4096, 4097 are
multiplied by 100, e.g. 20 mA should be written "2000".

Table 17
Addrgss of Ope- Range Description Default
register ration
4200 RW 7500 .. 7957 Register 1 of programmable read-only register group 7500
4201 RW 7500 .. 7957 Register 2 of programmable read-only register group 7501
4202 RW 7500 .. 7957 Register 3 of programmable read-only register group 7502
4203 RW 7500 .. 7957 Register 4 of programmable read-only register group 7503
4204 RW 7500 .. 7957 Register 5 of programmable read-only register group 7504
4205 RW 7500 .. 7957 Register 6 of programmable read-only register group 7505
4206 RW 7500 .. 7957 Register 7 of programmable read-only register group 7506
4207 RW 7500 .. 7957 Register 8 of programmable read-only register group 7507
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4208 RW 7500 .. 7957 Register 9 of programmable read-only register group 7508
4209 RW 7500 .. 7957 Register 10 of programmable read-only register group 7509
4210 RW 7500 .. 7957 Register 11 of programmable read-only register group 7510
4211 RW 7500 .. 7957 Register 12 of programmable read-only register group 7511
4212 RW 7500 .. 7957 Register 13 of programmable read-only register group 7512
4213 RW 7500 .. 7957 Register 14 of programmable read-only register group 7513
4214 RW 7500 .. 7957 Register 15 of programmable read-only register group 7514
4215 RW 7500 .. 7957 Register 16 of programmable read-only register group 7515
4216 RW 7500 .. 7957 Register 17 of programmable read-only register group 7516
4217 RW 7500 .. 7957 Register 18 of programmable read-only register group 7517
4218 RW 7500 .. 7957 Register 19 of programmable read-only register group 7518
4219 RW 7500 .. 7957 Register 20 of programmable read-only register group 7519
4220 RW 7500 .. 7957 Register 21 of programmable read-only register group 7520
4221 RW 7500 .. 7957 Register 22 of programmable read-only register group 7521
4222 RW 7500 .. 7957 Register 23 of programmable read-only register group 7522
4223 RW 7500 .. 7957 Register 24 of programmable read-only register group 7523
4224 RW 7500 .. 7957 Register 25 of programmable read-only register group 7524
4225 RW 7500 .. 7957 Register 26 of programmable read-only register group 7525
4226 RW 7500 .. 7957 Register 27 of programmable read-only register group 7526
4227 RW 7500 .. 7957 Register 28 of programmable read-only register group 7527
4228 RW 7500 .. 7957 Register 29 of programmable read-only register group 7528
4229 RW 7500 .. 7957 Register 30 of programmable read-only register group 7529
4230 RW 7500 .. 7957 Register 31 of programmable read-only register group 7530
4231 RW 7500 .. 7957 Register 32 of programmable read-only register group 7531
4232 RW 7500 .. 7957 Register 33 of programmable read-only register group 7532
4233 RW 7500 .. 7957 Register 34 of programmable read-only register group 7533
4234 RW 7500 .. 7957 Register 35 of programmable read-only register group 7534
4235 RW 7500 .. 7957 Register 36 of programmable read-only register group 7535
4236 RW 7500 .. 7957 Register 37 of programmable read-only register group 7536
4237 RW 7500 .. 7957 Register 38 of programmable read-only register group 7537
4238 RW 7500 .. 7957 Register 39 of programmable read-only register group 7538
4239 RW 7500 .. 7957 Register 40 of programmable read-only register group 7539
4240 RW 7500 .. 7957 Register 41 of programmable read-only register group 7540
4241 RW 7500 .. 7957 Register 42 of programmable read-only register group 7541
4242 RW 7500 .. 7957 Register 43 of programmable read-only register group 7542
4243 RW 7500 .. 7957 Register 44 of programmable read-only register group 7543
4244 RW 7500 .. 7957 Register 45 of programmable read-only register group 7544
4245 RW 7500 .. 7957 Register 46 of programmable read-only register group 7545
4246 RW 7500 .. 7957 Register 47 of programmable read-only register group 7546
4247 RW 7500 .. 7957 Register 48 of programmable read-only register group 7547
4248 RW 7500 .. 7957 Register 49 of programmable read-only register group 7548
4249 RW 7500 .. 7957 Register 50 of programmable read-only register group 7549
4250 RW 7500 .. 7957 Register 51 of programmable read-only register group 7550
4251 RW 7500 .. 7957 Register 52 of programmable read-only register group 7551
4252 RW 7500 .. 7957 Register 53 of programmable read-only register group 7552
4253 RW 7500 .. 7957 Register 54 of programmable read-only register group 7553
4254 RW 7500 .. 7957 Register 55 of programmable read-only register group 7554
4255 RW 7500 .. 7957 Register 56 of programmable read-only register group 7559
4256 RW 7500 .. 7957 Register 57 of programmable read-only register group 7560
4257 RW 7500 .. 7957 Register 58 of programmable read-only register group 7561
4258 RW 7500 .. 7957 Register 59 of programmable read-only register group 7566
4259 RW 7500 .. 7957 Register 60 of programmable read-only register group 7567
4260 RW 01 Restore factory group 0 — no changes, 1 — restore the 0

factory group
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Table 18

Address of 16-
bit registers

Address of 32-

Operations

Description

2x16 1032/ bit registers
2x16 3210
7200/7000 7400 R Content of register set in register 4200
7202/7002 7401 R Content of register set in register 4201
7204/7004 7402 R Content of register set in register 4202
7206/7006 7403 R Content of register set in register 4203
7208/7008 7404 R Content of register set in register 4204
7210/7010 7405 R Content of register set in register 4205
7212/7012 7406 R Content of register set in register 4206
7214/7014 7407 R Content of register set in register 4207
7216/7016 7408 R Content of register set in register 4208
7218/7018 7409 R Content of register set in register 4209
7220/7020 7410 R Content of register set in register 4210
7222/7022 7411 R Content of register set in register 4211
7224/7024 7412 R Content of register set in register 4212
7226/7026 7413 R Content of register set in register 4213
7228/7028 7414 R Content of register set in register 4214
7230/7030 7415 R Content of register set in register 4215
7232/7032 7416 R Content of register set in register 4216
7234/7034 7417 R Content of register set in register 4217
7236/7036 7418 R Content of register set in register 4218
7238/7038 7419 R Content of register set in register 4219
7240/7040 7420 R Content of register set in register 4220
7242/7042 7421 R Content of register set in register 4221
7244/7044 7422 R Content of register set in register 4222
7246/7046 7423 R Content of register set in register 4223
7248/7048 7424 R Content of register set in register 4224
7250/7050 7425 R Content of register set in register 4225
7252/7052 7426 R Content of register set in register 4226
7254/7054 7427 R Content of register set in register 4227
7256/7056 7428 R Content of register set in register 4228
7258/7058 7429 R Content of register set in register 4229
7260/7060 7430 R Content of register set in register 4230
7262/7062 7431 R Content of register set in register 4231
7264/7064 7432 R Content of register set in register 4232
7266/7066 7433 R Content of register set in register 4233
7268/7068 7434 R Content of register set in register 4234
7270/7070 7435 R Content of register set in register 4235
7272/7072 7436 R Content of register set in register 4236
7274/7074 7437 R Content of register set in register 4237
7276/7076 7438 R Content of register set in register 4238
72787078 7439 R Content