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1. APPLICATION

The P43 transducer is a programmable digital instrument destined for
the measurement and parameter conversion of 3 or 4-wire three-phase
power networks, in balanced and unbalanced systems.

It ensures the measurement and conversion of measured values into
standard analog current signals. Two relay outputs signal the overflow
of selected quantities, and the pulse output can be used for the con-
sumption monitoring of the 3-phase active energy.

Quantities measured and calculated by the transducer:

e Phase VOItAgeS .....ocovviiii U, U, U,

e phase—to-phase voltages ..........coooeeviiiiiiiiiniee, U, U, U,
e 3-phase mean voltage ..........ccccooveviiiiiiii, U

e phase-to-phase mean voltage ..............cccceeeee, UPP

e three-phase mean current............c...ccooeiiiiinnl. I

PhASE CUIMMENtS ..o |, 1, |

20 '3
e Phase active POWEIS ........iiiiiiiiiii e P., P, P,
e phase reactive POWErS .......cccoovvviiiiiiiiiii, Q,, Q,, Q,
e phase apparent POWErS ......c.ooevveiiiiiiieeeeiiiiee S, S, S,
e phase active power factors............oocceveeeieeeiinnn... Pt,, Pf,, Pf,
e reactive/active ratio of power factors.................... t9o., 199,190,
e three-phase mean power factors..................c....... Pf, tge
¢ three-phase active, reactive and apparent powers... P, Q, S
e active mean power (e.g.15min.).............cooooeei Pav
e three-phase active and reactive energy ............... Ept, Eqt,
e fFEQUENCY .oiiiiii i f

The transducer possesses an archive, in which 1000 last mean power
values suitably synchronized with the clock (15, 30 or 60 minutes) are
stored.

Maximal and minimal values are measured for all quantities. Additional-
ly, there is the possibility to accommodate the transducer to external
measuring transducers. The transducer has a detection and signaling
of incorrect phase sequence. The actualization time of all accessible
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guantities does not exceed 1 second. All quantities and configuration
parameters are accessible through the RS-485 interface and the USB
interface.

Transducer output signals are galvanically isolated from the input
signal and the supply. Outside the transducer, there are socket-plug

2. TRANSDUCER SET

The set of the P43 transducer is composed of:

- P43 transducer 1pcC
- user’'s manual 1pcC
- guarantee card 1pcC
- CD disc 1 pc

When unpacking the transducer, please check whether the type
and execution code on the data plate correspond to the order.

3. BASIC REQUIREMENTS AND
OPERATIONAL SAFETY

In the safety service scope, the transducer meets to A

requirements of the EN 61010-1 standard.

Observations Concerning the Operational Safety:

e All operations concerning transport, installation, and
commissioning as well as maintenance, must be carried out by
qualified, skilled personnel, and national regulations for the
prevention of accidents must be observed.

e Before switching the transducer on, one must check the
correctness of connections to the network.

e Before removing the transducer housing, one must switch the
supply off and disconnect measuring circuits.




e The removal of the transducer housing during the guarantee
contract period may cause its cancellation.

e The P43 transducer is destined to be installed and used in
industrial electromagnetic environment conditions.

e One must remember that in the building installation, a switch or a
circuit-breaker should be installed. This switch should be located
near the device, easy accessible by the operator, and suitably
marked.

4. INSTALLATION

4.1. Fitting

The P43 transducer is adapted to be mounted on a 35 mm rail acc. to
EN 60715.
The overall drawing and the fitting way are presented on the fig.1.
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Fig.1 Overall Dimensions and Transducer Fitting Way.




4.2. External Connection Diagrams
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5. SERVICE

Frontal Plate Description

Transducer
State diode

Diode of data recep-
tion through RS-485

Diode of data
transmission through
RS-485

——~Diodes of AL1 and
AL2 alarms

USB link for
configuration

Fig. 4 Frontal view of the P43 transducer

Messages after Switching the Supply on

After switching the supply on, the state diode should light up for a moment
in red, and next should light up in green. The recording confirmation in
registers is signaled by a short extinction of the state diode.

The incorrect work is signaled by the state diode in the way described

in the chapter 7. The data reception through the RS-485 interface is
signaled by a pulsing of the Rx diode. The data transmission through
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the RS-485 interface is signaled by a pulsing of the Tx diode.

The switching of the relay 1 on causes the lighting of the AL1 diode,
however the switching of the output 2 on causes the lighting of the AL2
diode (fig. 4).

Installation of COM Port Controllers in the Computer

The P43 transducer makes use of the software, which creates in the
system, a device of Universal Serial Bus — P43 transducer of network
parameters, and connected to it, the virtual COM port named P43
transducer of network parameters.

The controller installation in the Windows system causes the addition of
a successive serial COM port to the list of ports serviced by the operat-
iIng system.

After connecting the transducer to the USB port, the operating system
informs about the appearance of a new device by means of the message
presented on the fig. 5.

The creator to find a new hardware of the Universal Serial Bus will be
started automatically. One must act in compliance with the creator sug-
gestions, choosing the installation from the indicated location and giving
the path to controllers being in the added CD. Controllers are compatible
with following systems: Windows 2000, XP, Server 2003, Vista, server
2008, (x86 and X64). When installing controllers, information about the
lack of the controller digital signature can occur. One must ignore this
information and carry on the installation.

1) Found New Hardware |[X

Przetwornik) Transducer byp P43

<6

Fig. 5. Message signaling the detection of a new device “Transducer

of P43 type”.
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After closing the creator, the system detect immediately the succes-

sive device — USB Serial Port (fig. 6.). The creator for detection a new
hardware will start again.

i h

1) Found New Hardware |X
USE Serial Port

Fig. 6. Systemic message concerning the detection of a new device

After the successful ending of the installation, the system will inform
about the installation of a new device (fig. 7.). Two new devices ap-

pear in the device manager — Transducer P43 and Port COM named:
Transducer P43, acc. to the fig. 8.

1) Found New Hardware A

Your new hardware is installed and ready ko use,

Fig. 7. Systemic message ending the installation of P43 controllers
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L Device Manager ) [=] E3

File | fction  Wew  Help

= @ HFS 2 A =0E

lj omputer :I
-n-n- Disk. drives

g Display adapters

L DVDJCD-ROM drives

(#-i= Floppy disk controllers

ﬁ. Floppy disk drives

/- IDE ATAJATAPT controllers

s Keyboards

"J;. Mice and other poinking devices
E Mebwiork adapters

@ Other devices

= Ports (COM & LPT)

----- r'_}" Communications Park (COM1)

----- r;y" Communications Park (COM2)

Y Prinker Port (LPTL)

- F‘f Przetwornilf Transducer byp P43 (COM3)
|- Processors

]% 251 and RAID controllers

-, Sound, video and game controllers

- & System devices

]% Universal Serial Bus controllers

|y O O e O ey O |

—
s
—

Fig. 8. View of the device manager window together with the installed
P43 transducer, which the port COME is assigned to.

Transducer Configuration by Means of the LPCon
Software

The LPCon software is destined for the configuration of the P43 trans-
ducer. One must connect the transducer to the PC computer through
the PD10 converter or directly through the USB link and after choosing
the Option-> Connection configuration, configure the connection (fig.
9.). For direct connection, through USB: address 1, baud rate 9600 kb/s,
mode RTU 8N2, timeout 1000 ms and the suitable COM port under which
the controller of the P43 transducer has been installed or through the
RS-485 interface and the PD10 programmer: address, baud rate, and
the mode acc. to the installed in the transducer.
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|Er| Configurator

B 1 : §;
e g
N Foodl
.
S
=i
=i

Poalzki

‘ ;J b =
e .

Optiong

Connection settings

Baud rate Timeaut [mz]
|9600  ~| [1000

Tranzmizzion mode Addrezz

[RTUBNZ =] |1 =
Cancel | Ok |

COMS, RTU 8M2, 9500, 1000ms, a 1

Fig. 9. Configuration of the connection with the P43 transducer

After the connection configuration, one must choose from the Device ->
Transducers -> P43 menu, and next click the Readout icon in order to
read out all parameters. One can also read out parameters individually
in each group, clicking the Refresh button. In order to change parame-
ters, one must write the new value in the parameter window and click
the Apply button.
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Setting of Transmission Parameters
After choosing the group — transmission parameters, it is possible to

configure following elements:

a) address — address for the communication with the P43
transducer through the RS-485 interface from the range

1...247. The value 1 is normally set up by the manufacturer.

b) baud rate — the communication rate through the RS-485

interface from the range (4800, 9600, 19200, 38400 bit/sec.)
The value 9600 is set up by the manufacturer.

c) transmission mode — The transmission mode through the

RS485 interface from the range (RTU 8N2, RTU 8ET1,

RTU 801, RTU 8N1). The transmission mode is normally
set up on RTU 8N2 by the manufacturer.

File Dewice Parameters Options Language Help

=1
Open | Save Optionz Load | Send

==
s
Palzki Englizh E wit

Groups of parameters

Transmizsion parameters
Fatioz, synchronization of mean power, time
Erazing of counters and estreme values
alarm 1 configuration

alarm 2 configuration

Cutput 1

Output 2

R estaration of manufacturer's parameters
teazured values

tirimal and maz=imal values

Archive of power profile

About P43 transducer
After changing tranzmizzion parameters of the device,
the zame parameters zhiould be et in "Optionz' men.
Fefrezh Apply
COMe, RTU 8M2, 9600, 1000ms,a 1 Diata reading 0K

&ddress: |1 ==

Baud rate [bs]) 9500 j

Tranzmizsion mode: RTLU8M2 __‘-'_||

Fig. 10. View of the configuration window of transmission parameters
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Setting of Measurement Parameters

After choosing the group: ratios, power synchronization, time, follo-
wing elements can be configured (fig. 11.):
a) current transformer ratio. The multiplier is used to
recalculate the current in the transformer primary
side. It is set up on 1 by the manufacturer.

b) voltage transformer ratio. The multiplier is used to
recalculate the voltage in the transformer primary
side. It is set up on 1 by the manufacturer.

c) way to synchronize the mean power:
- 15 minutes’ walking window — mean power PAV
will be recalculated for the last 15 minutes, actualized
every 15 seconds, i.e. walking window,

- measurement synchronized with the clock every 15, 30
or 60 minutes - mean power PAV will be actualized every
15, 30 or 60 minutes synchronized with the external real
clock (fig. 12).

It is set up on the walking window by the manufacturer.

Ratio of the current

il
tranzfarmer: |1 -
F atio af the voltage |1 0
tranzformer: ’

tethiod of mean power : : :
spnchronization: |walklng witidow 15min.

Current time: | 07:08:00 =

Fig.11. View of the configuration window of measurement parameters
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Mean
power

i} P /\ T

8:00 8:15 8:30 8:45 9:00 Time of the
internal clock

Result Result Result Result Result

Fig. 12. Measurement of the 15 minutes’ active mean power synchro-
nized with the clock.

d) current time. Time in the form hh:mm:ss. It is set up on
0:00:00 by the manufacturer (also after the supply decay).

Erasing of Watt-hour Meters and Extremal Values
After choosing the group: erasing of watt-hour meters and extremal
Values, following commands are possible to carry out (fig. 13):

a) erasing of watt-hour meters. All watt-hour meters of active
and reactive energy are erased,

b) erasing of active mean power. The power archive is additio
nally erased, the number of measurements is set up on 0.

c) erasing of min. and max. values. The currently measured
value is copied out to the minimal and maximal value.

| Erazing of watt-hiour meters

| Erazing of mean active power

| Eraszing af min. and max.

Fig. 13. View of the window to erase watt-hour meters.
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Setting of alarm parameters
After choosing the group: alarm 1 configuration or alarm 2 configura-
tion, it is possible to configure following alarm parameters (fig. 15):
a) assignment of the alarm output parameter — kind of signal, on
which the alarm acc. to the table 1 has to react,
The set of the input quantity for alarms and analog outputs is included in
the table 1. The calculation way is shown in examples in the chapter 9.

Table 1
valueiin reg- Value for percentage calcula-
B L Kind of quantit tion of alarms and output
4015, 4020, fquantity aluas T

4026
Lack of quantity /alarm or analog
00 output switched off/ Lack
01 Voltage of phase 1 Un[V]”*
02 Current in the wire of phase L1 In [A]*
03 Active power of phase L1 Un x In x cos(0°) [W] *
04 Reactive power of phase L1 Un x In x sin(90°) [var] *
05 Apparent power of phase L1 Unx In[VA]*
Coefficient of active power of
06 1
phase L1
07 Coefficient tge of phase L1 1
08 Voltage of phase 2 Un[V]*
09 Current in the wire of phase L2 In [A] *
10 Active power of phase L2 Un x In x cos(0°) [W] *
11 Reactive power of phase L2 Un x In x sin(90°) [var] *
12 Apparent power of phase L2 Un x In [VA] *
Coefficient of active power of
13 1
phase L2
14 Coefficient tge of phase L2 1
15 Voltage of phase 3 Un[V]”*
16 Current in the wire of phase L3 In [A] *
17 Active power of phase L3 Un x In x cos(0°) [W] *
18 Reactive power of phase L3 Un x In x sin(90°) [var] *
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19 Apparent power of phase L3 Un x In [VA] *
Coefficient of active power of

20 1
phase L3

21 Coefficient tge of phase L3 1

22 3-phase mean voltage Un[V]*

23 3-phase mean current In [A] *

24 3-phase active power (P1+P2+P3) 3 x UnxInxcos(0°) [W] *

25 3-phase reactive power (Q1+Q2+Q3) | 3 x Un x In x sin(90°) [var] *

26 3-phase reactive power (S1+S2+S3) 3x Un x In[VA] *

07 Power factor of 3-phase active y
power

28 3-phase coefficient tge 1

29 Frequency 100 [Hz]

30 Phase-to-phase voltage L1-L2 \/5 Un[V]~*

31 Phase-to-phase voltage L2-L.3 \/5 Un[V]~

32 Phase-to-phase voltage L3-L1 \/5 Un [V]*
Phase-to-phase voltage mean .

e voltage \/§ S [[¥]

34 15,.30, 60 minutes’ 3-phase 3 x Un x In x cos(0°) [W] *
active power

* Un, In — Rated values of transducer voltage and current

b) kind of the alarm output operation — choose one from 6 modes
n-on, n-off, on, off, h-on and h-off. Working modes have been
presented on the fig. 14,

c) lower value of alarm switching — percentage value of the state
change of the chosen signal,

d) upper value of alarm switching — percentage value of the state
change of the chosen signal,

e) switching delay of the alarm. Delay time in seconds when
switching the alarm state

Both alarms are set up in the mode n-on.

Caution! The setup of the value Aoff > Aon causes the alarm

switching off.

21




Exemplary configuration of alarm 1 and 2 is presented on the fig. 15.

a) n-on Alarm
output

1

0

b) n-off Alarm
output

y
0

C) on Alarm
output

y

0

d) off Alarm
output

y

output
switched on
output ! |
switched off |
1 1 >
Aoff Aon Measured quantity
output
switched on
i i output
| 1 switched off
1 1 >
Aoff Aon Measured quantity
A
output
switched on
output i i output
switched off: ! switched off >
Aoff Aon Measured quantity
A
output output
switched on switched on

output
switched off

' >

Aoff

Aon Measured quantity

Fig. 14. Alarm types: a) n-on, b) n-off ¢) on d) off.
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Other alarm types: h-on — always switched on; h-off — always switched
off.

Bzzigning a
measuring walue to | 3-phaze active power -
thie alarm autput:

Cutput tppe: | - -

Upper walue of alarm switching [=]: |'| 01.0

Lower walue of alarm switching [%]: 199.0

Cielay of alarm switching [z]; |EI >

Fig. 15. View of the configuration window of analog output

Setup of analog output parameters
After choosing the group: output 1 or output 2, it is possible to configure
following output parameters:
a) assignment of the parameter to the analog output. Kind of
signal, on which the output has to react acc. to the table 1,
b) lower value of the input range. Percentage value of the
chosen signal,

c) upper value of the input range. Percentage value of the
chosen signal,

d) lower value of the output range. Output signal value in mA,
e) upper value of the output range. Output signal value in mA,
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f)  working mode of the analog output. Following modes are
accessible: normal work lower value, upper value. Both
alarms are set up in the normal mode by the manufacturer.

An exemplary configuration of the analog output is presented on the
fig. 16.e).

Azzigning af a

pararneter to the  [Actve power of phase 1 ]
analog autput;
Lowwer walue af the input |-1 00,0

range [#]:

Upper walue of the input |'| 00,0
range [];

Lowwer walue of the autput |-2I1EIEI
range [rmd];

Upper walue of the output
range [rmd]; |2|1DD

Wark, mode of the
analog autput;

|r'u:|rn'|a| b
Fig. 16. View of the analog output configuration window

Admissible overflow on the analog output: 20% of the lower and upper
range value.

Minimal value on the analog output: -20 x 1.2 = - 24 mA.

Maximal value on the analog output: 20 x 1.2 = 24 mA.

Restoration of Manufacturer Parameters

After choosing the group: restoration of manufacturer parameters it is
possible to restore following manufacturers parameters set in the table 2:
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Table 2

Parameter description Range/value Manufac-
turer value
Ratio of the current 110000 y
transformer
Ratio of the voltage 14000 10
transformer
- 15 minutes’ walking window
(recording in the archive every
15 minutes)
- measurement synchronized
with the clock every
Synchronization of the 15 minutes, walking
active mean power: - measurement synchronized window
with the clock every
30 minutes,
- measurement synchronized
with the clock every
60 minutes,
Hour x100 + Minutes 0:00...23:59 0:00
Quantity on the relay 0...34 (acc. to the table 1) 24
output No 1
DUIpLL yjpe ef iz n-on; n-off; on; off; h-on; h-off; n-on
alarm 1
Lower value of the -120.0...120.0% 99.0%
alarm 1 switching
B eEr vaLLE o T -120.0...120.0% 101.0%
alarm 1 switching
Switching delay of the 0..300 sekund 0
alarm 1
Ligeility e ive ey 0...34 (acc. to the table 1) 23
output No 2
Output type of the n-on; n-off; on; off; h-on; h-off; n-on
alarm 2
Lower value of the -120.0...120.0% 99.0%
alarm 2 switching
Upper value of the -120.0... 120.0% 101.0%
alarm 2 switching
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Switching delay of the

0...300 0
alarm 2
Quantity on the con- 0...34 (acc. to the table 1) 24
tinuous No 1
Lower value of the
IR FEFGS 071 % B I -120.0...120.0% 0.0%
rated range of the input
No 1
Upper value of the
inputrange in % of the -120.0...120.0% 100.0%
rated range of the input
No 1
Lower value of the
output range of the -20.00...20.00 mA 4.00 mA
output No 1
Lower value of the
output range of the 0.01...20.00 mA 20.00 mA
output No 1
normal work,
Manual switching of the the lower value .of the output
analog output 1 on: range No 1is set up normal work
' the upper value of the output
range No 1 is set up.
Quantity on the con- 0...34 (acc. to the table 1) 23
tinuous No 2
Lower value of the
input range in % of the -120.0...120.0% 0.0%
rated range of the input
No 2
Upper value of the
inputrange in % of the -120.0...120.0% 120.0%
rated range of the input
No 2
Lower value of the
output range of the -20.00...20.00 mA 0 mA

output No 2
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Upper value of the
output range of the 0.01...20.00 mA 20 mA
output No 2

normal work,
the lower value of the output

Manual switching of the range No 2 is set up,

analog output 2: the upper value of the outout normal work
range No 2 is set up.
Address in the MOD-
BUS network 1..247 1
Transmission mode 8n2, 8e1, 801, 8n1 8n2
Baud rate 4800, 9600, 19200, 38400 9600

Measured Values

After choosing the group: - measured values, all parameters measured
by the transducer are displayed in the form of a list (fig. 17.).

Parameter Walue e

tean minimal 3-phaze volkage

tean maximal 3-phaze voltage 9193.44 W
tean rinimal 3-phaze current 2,197 A
tean maximal 3-phaze current 219,71 &
tinimal 3-phasze active power 2204067 W
t awimal 3-phaze active power HE17099 '
tinimal 3-phasze reactive power -B172 War

t awimal 3-phaze reactive power 1.811 Var
tinimal 3-phaze apparent power 2205,419 A,
b awimal 3-phaze apparent power HEZ2E00 A,
tinimal active power factor 1

R A S, 1 i

Fig. 17. View of the window of the measured value group

27



Minimal and Maximal Values

After choosing the group: - minimal and maximal values, minimal and
maximal values of individual parameters measured by the transducer
in the form of a list are displayed (fig. 18.).

Farameter Value .
tdean minimal 3-phasze voltage

tean masimal 3-phaze voltage 97133, 44 W

tean minimal 3-phase curent 3197 A,

tean maximal 3-phaze current 413,71 A

tinimal 3-phagze active power 2204, 06T '

b awmimnal 3-phase active power 217099 W

tdinimal 3-phase reactive power -B V2 W ar

b aximal 3-phase reactive power 18711 Var

Mirimal 3-phase apparent power 2205 4130

b awmimal 3-phase apparent power AaZZA00 WA,

bdinimal active power factor 1

S T S, 1 bt

Fig. 18. View of the window of the min. and max. value group

Archive of power profile

After choosing the group: - archive of power profile, following informa-
tion is displayed:

archiving frequency — frequency time to store the value of averaged
power (sample), number of samples, from which sample to display from
the range 1...961 (fig. 19).
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Archive of Mean Active Power

Archive perod; 15 min.
Mumber of zamples: !
Reading 40 zamples from Mo |1 i
Sample Ma. |Mean Power |
2380482 W =
E 2442 BET W
3 2442 604 W
4 24428 W
E | e
E e
7| e
= T
I
L M
() >

Fig. 19. View of the window of the power profile archive group

The detailed description of archive operation is described in chapter 6.

Information about the

Device

After choosing the group - infor-
mation about the device, follow-
ing information is displayed: The
device picture, serial number,
program version, and a short de-
vice description

Factory No: 0809002
Firmware wersion: 0.80

Fig. 20. View of the window of the information about the device group
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6. Archive — Power Profile

The P43 transducer is equipped with an archive allowing to store up to
1000 measurements of averaged active power. The averaged active
power P, can be archived with time intervals 15, 30, 60 minutes syn-
chronized with the real time clock (0, 15, 30, 45 minutes — an example
for 15 minutes is shown on the fig.11).

In case of work in the mode: 15 minutes’ walking window, the archiving is
the same as for the 15 minutes’ time interval (fig. 12). The archive is avai-
lable in the form of 1001 registers in the range of addresses 8000-9000.

The number of archived values is in the register 8000, however values
(samples) are archived in registers with addresses 8001-9000. Values
1e20 are in registers, in which samples are not written yet.

The archive is organized in the shape of a circular buffer. After writing
the thousandth value, the next value overwrites the oldest value with the
number 1, and successively the next with the number 2, etc.

As long as the number of samples does not exceed 1000, the value
in the register 8000 indicates the number of archived samples. After
exceeding 1000 samples, the number of archived values changes in
the range from 1000 to 2000. E.g. the value 1006 in the register 8000
means, that there was more than a thousand of samples and the oldest
samples are from the register 8007 to 9000, next from 8001 to the youn-
gest sample located in the register 8006.

The change of the current or voltage transformer ratio, real time or the
kind of mean power causes the archive erasing.

7. Error Codes

After connecting the transducer to the network, messages about errors can

appear. Causes of errors are presented below:

- the state diode pulsates in red — lack of calibration or the non-volatile memo-
ry is damaged. One must return the transducer to the manufacturer,

- the state diode lights in red — inappropriate work parameters; one must
configure the transducer again.

- the state diode pulsate altemately in red and green - error of phase connection seque-
nce; one must interchange the connection of phase L2 with the phase LS.
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8. Serial Interfaces

8.1. RS-485 Interface — Set of Parameters

identifier

transducer address
baud rate

working mode
information unit

maximal response time
maximal number of bytes
during the readout/write:
e implemented functions

- 03 readout of registers,
- 16 write of registers,

- 17 device identifying.

OxB4 (180)

1...247

4.8,9.6, 19.2, 38.4 kbit/s
Modbus RTU

8N2, 8E1, 801, 8N1
1000 ms

200 bytes
03, 16, 17

Manufacturer’s settings: address 1, baud rate 9600, mode RTU 8N2.

8.2. USB Interface — Set of Parameters

identifier

transducer address
baud rate

working mode
information unit

maximal response time
maximal number of bytes
during the readout/write:
e implemented functions

- 03 readout of registers,
- 16 write of registers,

- 17 device identifying.

OxB4

)

9.6 kbit/s
Modbus RTU
8N2

1000 ms

200 bytes
03, 16, 17

8.3. Register Map of the P43 Transducer

In the P43 transducer, data are located in 16-bit and 32-bit registers.
Process variables and transducer parameters are located in the reg-
ister address space in the way depending on the type of the variable




value type. Bits in 16-bit register are numbered in the way depending
on the variable value type. Bits in 16-bit registers are numbered from
the younger to the older (b0-b15). 32-bit registers contain numbers of
float type in the IEEE-745 standard. Register ranges are set in the table
3. 16-bit registers are presented in the table 4. 32-bit reqgisters are set
in tables 5 and 6. Register addresses in tables 3,4,5,6 are physical
addresses.

Table 3

Range of Type of

Description
addresses value P

Value located in two successive 16-bit
Float registers. Registers contain the same data

1000 - 3001 (2x16 bits) as 32-bit registers from the area 8000.
Registers only for readout.
Inteqer Value located in one 16-bit register. The
4000 — 4044 9 table 3 contains the register description.
(16 bits) ) :
Registers for write and readout.
Value located in two successive 16-bit
2000 — 7121 Float registers. Registers contain the same data

(2x16 bits) as 32-bit registers from the area 7500.
Registers for readout.

Float Value located in one 32-bit register. The
7500 - 7560 : table 4 contains the description of registers.
(32 bits) :
Registers for readout.

Value located in one 32-bit register. The ta-

8000 — 9000 Float ble 6 contains the description of registers.
(32 bits) )
Registers for readout.
Table 4

stor | 0P By

ad- ra- Range Description De-
e tions fault
4000 RW 0 Reserved 0
4001 RW 0 Reserved 0
4002 RW 0 Reserved 0
4003 RW 1...10000 Current transformer ratio 1
4004 RW 1...40000 Voltage transformer ratio x 0.1 10
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Synchronization of mean active
power:
0 —15 minutes’ walking window
(recording synchronized
every 15 min with the clock.)
4005 RW 0..3 1 — measurement synchronized 0
every 15 min with the clock.
2 —measurement synchronized
every 30 min with the clock.
3 — measurement synchronized
every 60 min with the clock.
4006 RW 0.1 Erasing of energy watt-hour meters 0
4007 RW 0.1 Erasing of mean active power P, 0
4008 RW 0.1 Erasing min and max 0
4009 RW 0...2359 Hour x100 + Minutes 0
Quantity on the relay output No 1
4010 AW 0.1.34 /code acc. to the table 1/ 0
Output type: 0 — n-on, 1- n-off,
40T AW 0..5 2—-on, 3-0oFF, 4 -h-on, 5—-h-oFF 0
4012 AW -1200..0..1200 Lower switching value of the 990
[/ ] alarm No 1 (relay)
4013 AW -1200..0..1200 Upper switching value of the 1010
[°/..] alarm No 1 (relay)
4014 RW 0..300 s Switching delay of the alarm 1 0
Quantity on the relay output No 2
Ol A Ol (code acc. to the table 1) ¢
Output type: 0 — n-on, 1- n-off,
4016 RW 0.5 2-on, 3-0oFF, 4—-h-on, 5-h-oFF 0
4017 AW -1200...0...1200 Lower switching value of the 990
[/ ] alarm No 2 (relay)
4018 R -1200...0...1200 Upper switching value of the 1010
[°/.] alarm No 2 (relay)
4019 RW 0...300 s Switching delay of the alarm 2 0
Quantity on the continuous output No
4020 AW 0.1..34 1 (code acc. to the table 1) 0
-1200...0...1200 | Lower value of the input range in
gl i [°/..] [°/,,] of the rated input range No 1 ¢

33



-1200...0...1200 | Upper value of the input range in
4022 RW [°/..] [°/_] of the rated input range No 1 1200
-2000...0...2000 | Lower value of the output range
HOzE A [10 uA] of the output No1 [10 pA] e
Upper value of the output range
4024 1 RW | 1..2000 [10 pA] of the output Nof 2000
Manual switching on of the
analog output 1:
4025 RW 0.2 0 — normal work, 1 — value set 0
from the register 4023, 2- value
made from the register 4024
Quantity on the continuous output
4026 AW 0.1..34 No 2 (code acc. to the table 1) 0
Lower value of the input range
4027 | RW _1200'[;/0']”1200 in [%/_.] of the rated range of the 0
00 input No 2
) Upper value of the input range
4028 | RW 1200'[;)'/0']"1200 in [°/__] of the rated range of the | 1200
00 input No 2
-2000...0...2000 | Lower value of the output range
oz Al [10 uA] of the output No 2 [10 pA] 0
Upper value of the output range
4030 RW ] 1...2000 [10 pA] of the output No 2 [10pA] 2000
Manual switching on of the
analog output 2:
4031 RW 0.2 0 — normal work, 0
1 —value set from the register 4029,
2- value set from the register 4030
4032 RW 1...247 Address in the MODBUS network 1
Transmission mode: 0->8n2,
OER A1) Oha® 1->8e1,2->801, 3->8n1 L
Baud rate: 0->4800, 1->9600
4034 AW 0.3 2->19200, 3->38400 1
4035 AW 0.1 Update the change of transmis- 0
sion parameters
4036 RW 0,1 Record of standard parameters 0
4037 R 0. 15258 Active input energy, two older 0

bytes”
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4038 R 0...65535 Active input energy, two younger bytes* 0
4039 R 0. 15258 Reactive inductive eTergy, two 0
older bytes
4040 R 0. 65535 Reactive inductive en(irgy, two 0
younger bytes
4041 R 0. 65535 Status register — description 0
below
4042 R 0...65535 Serial number, two older bytes* 0
4043 R 0. 65535 Serial number, t\ivo younger 0
bytes
4044 R 0...65535 Program version (x 100) 100
4045 R 0. 15258 Active energy outeut, two older 0
bytes
4046 R 0. 65535 Active energy outpu;[, two 0
younger bytes
4047 R 0. 15258 Reactive capacitive e*nergy, two 0
older bytes

* available from the program version 1.02. In prior versions, registers
4037- 4040 include energies from added modules of particular ener-

gies.

In parenthesis [ ]: resolution or unit is suitably placed.

Energies are render accessible in hundreds of Watt-hours (Var-hours)
in two 16-bit registers and for this reason when recalculating values of
each energy from registers, one must divide them by 10, i.e:

Active input energy = (value of register.4034 * 65536 + value of

register 4038) / 10 [kKWh]

Active output energy = (value of register.4045 * 65536 + value of
register 4046) / 10 [kWh]

Reactive inductive energy = (value of register 4039 * 65536 + value

of register 4040) / 10 [kVarh]

Reactive capactive energy = (value of register 4047 * 65536 + value

of register 4048) / 10 [kVarh]
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Status register:

Bit 15 - ,1” — damage of non-volatile memory

Bit 14 — ,1” — lack of calibration or erroneous calibration
Bit 13— ,1” — error of parameter values

Bit 12 — ,1” — error of energy values

Bit11 - ,1" —reserved

Bit 10 — current range ,0" =1 A~; 1" -5 A~

Bit9 Bit8 Voltage range
0 0 57,8V~
0 1 230 V~

Bit 7 — ,1” — the interval of power averaging is not elapsed
Bit6 - ,1" —reserved

Bit 5 - ,1" —too low voltage to measure the frequency

Bit 4 — ,1” —too little voltage of phase C

Bit 3 - ,1" —too little voltage of phase B

Bit 2 - ,1” —too little voltage of phase A

Bit 1 — relay output state ,2” — On, ,0” - off

Bit O — relay output state ,1” — On, ,0” - off

Table 5
Ad- Ad-
e | e | e y |
bit_ bit_ ti::,ar;s Description Unit
regi- regi-
sters | sters
7000 7500 R Voltage of phase L1 \%
7002 7501 R Current of phase L1 A
7004 7502 R Active power of phase L1 W
7006 7503 R Reactive power of phase L1 Var
7008 7504 R Apparent power of phase L1 VA
7010 | 7505 R Active power factor of phase L1 -
7012 7506 R g?ie(l)c(t)i;/ghpaosv;eLtO active power ]
7014 7507 R Voltage of phase L2 V
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7016 7508 R Current of phase L2 A
7018 7509 R Active power of phase fazy L2 W
7020 7510 R Reactive power of phase L2 Var
7022 7511 R Apparent power of phase L2 VA
7024 7512 R Active power factor of phase L2

7026 7513 R rRaet%C(t)i;/Fe) hpac;vge[ 2to active power )
7028 7514 R Voltage of phase L3 V
7030 7515 R Current of phase L3 A
7032 7516 R Active power of phase fazy L3 W
7034 7517 R Reactive power of phase L3 Var
7036 7518 R Apparent power of phase L3 VA
7038 7519 R Active power factor of phase L3 -
2040 2590 R rF;?i%cg;/Fe) hpa%vgel_r éo active power ]
7042 7521 R Mean 3-phase voltage \%
7044 7522 R Mean 3-phase current A
7046 | 7523 R 3-phase active power (P1+P2+P3) W
7048 | 7524 R 3-phase reactive power (Q1+Q2+Q3) Var
7050 | 7525 R 3-phase apparent power (S1+S2+S3) VA
7052 7526 R Mean active power factor -
2054 7507 R i\(/l)eair%i \r/z;tigocz/:‘/ ersaotive power )
7056 7528 R Frequency Hz
7058 7529 R Phase-to-phase voltage L1-L.2 \%
7060 7530 R Phase-to-phase voltage L2-L.3 \%
7062 7531 R Phase-to-phase voltage L3-L1 V
7064 7532 R Mean phase-to-phase voltage V
2066 7533 R (1P51 fg,zilgg)nnutes 3-phase act. power W
7068 7534 R Reserved

7070 7535 R Reserved

7072 7536 R Min. mean 3-phase voltage \%
7074 | 7537 R Max. mean 3-phase voltage \%
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7076 7538 R Min. mean 3-phase current A
7078 7539 R Max. mean 3-phase current A
7080 7540 R Min. 3-phase active power W
7082 7541 R Max. 3-phase active power W
7084 7542 R Min. 3-phase reactive power Var
7086 7543 R Max. 3-phase reactive power Var
7088 7544 R Min. 3-phase apparent power VA
7090 7545 R Max. 3-phase apparent power VA
7092 7546 R Min. active power factor -
7094 7547 R Max. active power factor -
7096 7548 R gﬂggv;nre)i\r/wv;?tio of reactive power to ]
2098 2549 = g/lciil.empeoexerratlo of reactive power to )
7100 7550 R Min. frequence Hz
7102 7551 R Max. frequence Hz
7104 | 7552 R Min. mean phase-to-phase voltage \%
7106 7553 R Max. mean phase-to-phase voltage \%
7108 7554 R Min. mean active power W
7110 7555 R Max. mean active power W
3-phase aqtive energy (number of register 100
7112 7556 R 7557 oyerﬂllls), setting to zero after MWh
exceeding 99999999.9 kWh)*
) R I oy i R
3-phase reactive inductivg energy (num- 100
7116 7558 R ber of register 7559 overfills), setting to MVarh
zero after exceeding 99999999.9 kVarh)*
e | s | R | e ena oy | A
7120 7560 R Steering up the analog output 1 %
7122 | 7561 R Steering up the analog output 2 %
7124 7562 R Time — hours, minutes hh, mm
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3-phase active output energy (number of 100
7126 | 7563 register 7564 overfills, setting to zero after MWh
exceeding 99999999.9 kWh)*
3-phase active output energy (number of
7128 | 7564 register 7566 overfills, setting to zero after |  kWh
exceeding 99999999.9 kVarh)*
3-phase reactive capacitive energy 100
7130 | 7565 (number of register 7564 overfills, setting MVarh
to zero after exceeding 99999999.9 kWh)*
3-phase reactive capacitive energy (watt-
132 7566 hour-meter counting to 99999.9 kVarh)* KVarh
7134 7567 Shift angle*between voltage and current o)
of phase 1
7136 7568 Shift angle*between voltage and current o)
of phase 2
2138 | 7569 Shift angle*between voltage and current 0
of phase 3

* available from the program version 1.02.

In case of a lower overflow, the value —1e20 is written in, however in case
of an upper overflow or if an error occurs, the value 1e20 is written in.
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Table 6

Address | Address Ope-
of 16 bit of 32 bit ra- Description
registers | registers | tions
1000 8000 R Number of archived values
1002 8001 R Archived value with number 1
1004 8002 R Archived value with number 2
3000 9000 R Archived value with number 1000

9. Examples of P43 Transducer Programming

Example 1 — Programming an Alarm with Hysteresis

Program the operation of the alarm 1 in such a way, that at the value
250 V of the phase 1 voltage, the alarm will be switched on, however

switched off at the value 210 V.

For the rated 230 V execution, one must set up values from the table 7.

Table 7

I'ﬁg:— Value Meaning
4010 1 1 — voltage of phase 1
4011 0 0 — n-on mode

913 - 91.3% (percentage value with one place after the

decimal point multiplied by 10) of the rated voltage of
4012 913 :

phase 1 — alarm switched off,

(210 V/230 V) x 1000 = 913

1087 — 108.7 % (percentage value with one place after
4013 1087 the decimal point multiplied by 10) of the rated voltage of

phase 1 — alarm switched on,

(250 V/230 V) x 1000 = 1087
4014 0 0 — 0 second delay in the alarm switching
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Example 2 — Programming a Unidirectional Continuous Output

Program the continuous output 1 operation in such a way that, at the
value 4 A of the mean three-phase current, the value 20 mA was on the
output, however at the value O A of the mean three-phase current, the
value 4 mA was on the output.

For the rated execution 5 A, one must set values from the table 8.:

Table 8

Regi- | value Meaning
ster
4020 23 23 — mean 3-phase current (l)

0 - 0.0% (percentage value with one place after the

decimal point multiplied by 10) the lower value of the
4021 0

rated mean 3-phase current,

(0A/5A)x 1000=0

800 - 80.0 % (percentage value with one place after the
4022 800 decimal point multiplied by 10) the upper value of the

rated mean 3-phase current,
(4 A/5 A) x 1000 = 800

400 — 4.00 mA (value in mA with two places after the
4023 400 decimal point multiplied by 100) lower value of the output
current

2000 — 20.00 mA (value in mA with two places after
the decimal point multiplied by 100) upper value of the

4024 2000
output current.
(20.00 mA x 100) = 2000
4025 0 0 — normal mode of the continuous output 1

Example 3 — Programming a Bidirectional Continuous Output

Program the continuous output 1 operation in such a way that, at the
three-phase power value 3 x 4 A x 230 V x cos (180°) = - 2760 W, the
value —20 mA was on the output, however for the three-phase power
value 3 x 4 A x 230 V x cos (0°) = 2760 W, the value — 20 mA was on
the output.
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For the rated execution 3 x 5 /230 V, one must set values from the table 9

Table 9
Regi- | y/olue Meaning
ster
4020 24 24 — 3-phase power (P)
-100 — -100.0% (percentage value with one place after
4021 -800 the decimal point multiplied by 10) the lower value of the
rated 3-phase power,
(3x4 Ax230V xcos (180°/3 x5 Ax 230 V) x 1000 = - 800
1000 — 100.0% (percentage value with one place after
4002 800 the decimal point multiplied by 10) the upper value of the
rated 3-phase power,
(B3x4 Ax230V xcos (0°/3x5Ax230V)x 1000 = 800
-2000 — -20.00 mA (value in mA with two places after
4023 2000 thedecimal point multiplied by 100) lower value of the
output current.
(20.00 mA x 100) = -2000
2000 - 20.00 mA (value in mA with two places after
4024 2000 the decimal point multiplied by 100) upper value of the
output current.
(20.00 mA x 100) = 2000
4025 0 0 — normal mode of the continuous output 1
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10. TECHNICAL DATA

Measuring Ranges and Admissible Basic Errors

Table 10
I\Icﬁzsr:irtil d Measuring range L1 (L2 |L3| 2 (Ba?:;:
Current 1/5A L1...L.3 0.02...6 A~ e | o | o +0.2%
Voltage L-N 29..276 V~ e | o | o +0.2%
Voltage L-L 10...480 V~ e | o | o +0.5%
Frequency 45.0...100.0 Hz e (o | o +0.2%
Active power -1.65 kW...1.4 W...1.65 kKW e | o o o0 +t05%
Reactive power | -1.65kvar...1.4var..165kvar | ® | @ | ® | ® | +0.5%
Apparent power 1.4 VA...1.65 kKVA e | o o 0 +t05%
Tangens ¢ -1.2..0..1.2 e | o o (0| +t1%
PF factor -1...0...1 e (o | o 0| +05%
Angle between U -1809... 180° o oo +0.5%
and |
Input active 0...99 999 999.9 kWh o | +05%
energy
RSl lplele N 0...99 999 999.9 kWh o | +0.5%
energy
Readg’nee'rg?/uc“ve 0...99 999 999.9 kvarh o | 05%
Reagg"een‘éfgjc't" 0...99 999 999.9 kvarh o | +05%
Power Consumption:
- In supply circuit <6 VA
- In voltage circuit <0,05 VA
- in current circuit < 0,05 VA

Analog Outputs:

Relay Outputs:

2 programmable outputs:
-20...0..+20mA, R _: 0..500 W
accuracy 0.2%

2 relays, voltageless NO contacts
load capacity 250 V/ 0,5 A
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Serial Interface: RS-485: address 1...247;
mode: 8N2, 8E1, 801, 8N1;
baud rate: 4.8, 9.6, 19.2, 38.4 kbit/s,

USB: 1.1 /2.0, address 1;
mode 8N2: baud rate 9.6 kbit/s,

Transmission Protocol: Modbus RTU

Energy Pulse Output: output of OC type, passive
acc. to EN 62053-31

Pulse Constant
of OC Type Output: 5000 imp./kWh, independently
on set ratios Ku, Ki

Ratio of the Voltage

Transformer Ku: 1...4000

Ratio of the Current

Transformer Ki: 1...10000

Protection Degree:

- for the housing IP 40

- from terminals (rear side) IP 10

Weight: 0,3 kg

Dimensions: 90 x 120 x 100 mm

Fixing Way: on a 35 mm DIN ralil

Reference and Rated Operating

Conditions:

- supply voltage 85...253V d.c./a.c. 40...400 Hz
or 20...40 V d.c./a.c. 40...400 Hz

- input signal 0...0,005...1,2 In; 0...0,05...1,2 Un

for current, voltage
0..0,1...1,21n; 0...0,1...1,2 Un
for power factors Pfj ,toj

frequency 45...66...100 Hz
sinusoidal (THD < 8%)
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- power factor -1...0..1

- analog outputs -24...-20...0...+20...24 mA
- ambient temperature -10...23...455°C
- storage temperature -30...+70°C
- relative humidity 25...95% (inadmissible condensation)
- admissible peak factor:
- current 2
- voltage 2
- external magnetic field 0...40...400 A/m
- short duration overload 5 sec.
- voltage inputs 2Un (max.1000 V)
- current inputs 10 In
- work position any
- preheating time 5 min.

Additional errors:
in percentage of the basic error:

- from frequency of input signals < 50%

- from ambient temperature
changes < 50%/10°C

- for THD > 8% < 100%

Standards Fulfilled by the Meter
Electromagnetic Compatibility:

e NOISE IMmunity acc. to EN 61000-6-2
e NOISE emission acc. to EN 61000-6-4
Safety Requirements:
According to EN 61010-1 standard
e iSOlation between circuits basic
e installation category I,
e pollution level 2,
e maximal phase-to-hearth
voltage 300V
e altitude above sea level < 2000 m,

45



11. EXECUTION CODES

Table 11

TRANSDUCER P43- | X | X | X |XX] X

Current input In:
TA K e, 1
S A (XIB) e 2

Voltage input

(phase/phase-to-phase) Un:

SXET, 7100V oo 1
3 X 230/400V ..o 2

Supply voltage:
85...253 V A.C./A.C. e 1
20...40 V a.C./A.C. v 2

Kind of execution:
S ANAAN ..o 00
CUSIOMMAAE .. e XX

Acceptance tests:

without extra quality requirements .............coooviiiiiiniic e, 8
with an extra quality inspection certificate .......................c.ooc. 7
acc. to customer’s requirements™ .............ccoooiii i X

* After agreeing with the manufacturer
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Example of Order:
When ordering please respect successive code numbers.

The code: P43-2 2 1 00 8 means:
P43 — transducer of network parameters of P43 type
2 —currentinputIn:5 A (x/5),
2 - input voltage (phase/phase-to-phase) Un = 3 x 230/400 V,
1 - supply voltage: 85...253 V a.c./d.c.
00 - standard execution,
8 — execution without extra quality requirements.

12. Maintenance and Guarantee

The P43 transducer does not require any periodical maintenance.
In case of some incorrect operations:

After the dispatch date and in the period stated in the guarantee
card:

One should return the instrument to the Manufacturer’s Quality In-
spection Dept. If the instrument has been used in compliance with
the instructions, we guarantee to repair it free of charge.

The disassembling of the housing causes the cancellation of the
granted guarantee.

After the guarantee period:

One should turn over the instrument to repair it in a certified service
workshop.

Our policy is one of continuous improvement and we
reserve the right to make changes in design and speci-
fications of any products as engineering advances or
necessity requires and revise the above specifications
without notice.
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SALES PROGRAM MEASUREMENT
DIGITAL and BARGRAPH PANEL METERS CONTROL
MEASURING TRANSDUCERS RECORDING
ANALOG PANEL METERS (DIN INSTRUMENTS)

DIGITAL CLAMP-ON METERS

INDUSTRIAL PROCESS and POWER CONTROLLERS

CHART and PAPERLESS RECORDERS

1-PHASE and 3-PHASE WATT-HOUR METERS

LARGE SIZE DISPLAY PANELS

ELEMENTS OF INTEGRATION SYSTEMS

ACCESSORIES for MEASURING INSTRUMENTS (SHUNTS)
CUSTOM-MADE PRODUCTS ACCORDING CUSTOMER'S REQUIREMENTS

WE ALSO OFFER OUR SERVICES IN THE PRODUCTION OF:

ALUMINIUM ALLOY PRESSURE CASTINGS

PRECISION ENGINEERING and THERMOPLASTICS PARTS
SUBCONTRACTING of ELECTRONIC DEVICES (SMT)
PRESSURE CASTINGS and OTHER TOOLS

QUALITY PROCEDURES:

According to ISO 9001 and ISO 14001 international requirements.
All our instruments have CE mark.

For more information, please write to or phone our Export Department

Lubuskie Zakiady Aparatow Elektrycznych LUMEL S.A.
ul. Sulechowska 1, 65-022 Zielona Gora, Poland

Tel.: (48-68) 329 51 00 (exchange)
Fax: (48-68) 329 51 01
e-mail:lumel@lumel.com.pl
http://www.lumel.com.pl

Export Department:

Tel.: (48-68) 329 53 02

Fax: (48-68) 325 40 91
e-mail: export@lumel.com.pl
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