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M550 Version 4 update:

RS485 response time decreased to better than 10ms.

Choice of four Endian settings for floating point transmission.

Modbus 3X Register Order functions changed to 65 and 66.

Relay functions changed to 103 and 104.

Substitute MultiView for all references to Monitor95 or System Monitor.
Manual Ammendments:

Page 37: Changed 3X Modbus registers to odd numbers.
Page 42: Changed 4X Modbus registers to odd numbers.

Additional 4X registers:

40083 (0x0052) RESET Import kW.h Register (WO)
40085 (0x0054) RESET Export kW.h Register (WO)
40087 (0x0056) RESET Import kVAr.h Register (WO)
40089 (0x0058) RESET Export kVAr.h Register (WO)
40091 (0x005A) RESET kVA.h Register (WO)

40093 (0x005C) RESET Import A.h Register (WO)

For more information go to: www.multitek-Itd.com



M550 V4 Modbus 4X registers

Modbus
40001
40003
40005
40007
40009
40011
40013
40015
40017
40019
40021
40023
40025
40027
40029
40031
40033
40035
40037
40039
40041
40043
40045
40047
40049
40051
40053
40055
40057
40059
40061
40063
40065
40067
40069
40071
40073
40075
40077
40079
40081
40083
40085
40087
40089
40091
40093
40095
40097
40099
40101

Register
(0x0000)
(0x0002)
(0x0004)
(0x0006)
(0x0008)
(0x000A)
(0x000C)
(0x000E)
(0x0010)
(0x0012)
(0x0014)
(0x0016)
(0x0018)
(0x001A)
(0x001C)
(0x001E)
(0x0020)
(0x0022)
(0x0024)
(0x0026)
(0x0028)
(0x002A)
(0x002C)
(0x002E)
(0x0030)
(0x0032)
(0x0034)
(0x0036)
(0x0038)
(0x003A)
(0x003C)
(0x003E)
(0x0040)
(0x0042)
(0x0044)
(0x0046)
(0x0048)
(0x004A)
(0x004C)
(0x004E)
(0x0050)
(0x0052)
(0x0054)
(0x0056)
(0x0058)
(0x005A)
(0x005C)
(0x005E)
(0x0060)
(0x0062)
(0x0064)

Name Mode
SYSTEM VOLTAGE (R/W)
SYSTEM CURRENT (R/W)
SYSTEM TYPE (RO)
SYSTEM POWER (RO)
DEMAND PERIOD R/W)
DEMAND STATUS (RO)
Factoryuse (ILLEGAL)
Factoryuse (ILLEGAL)
RESET ALL ENERGY REGISTERS (WO)
RESET DEMANDS (WO)
CALIBRATE INPUT (WO)

SET NODE ADDRESS (WO)
Analogue o/p1 assignment (M560) (R/W)
Analogue o/p1 nominal (M560) (R/'W)
Analogue o/p1 zero (M560) (R/'W)
Analogue o/p2 assignment (M560)  (R/W)
Analogue o/p2 nominal (M560) (R/'W)
Analogue o/p2 zero (M560) (R/W)
Analogue o/p3 assignment (M560)  (R/W)
Analogue o/p3 nominal (M560) (R/'W)
Analogue o/p3 zero (M560) (R'W)
RELAY ASSIGNMENT (R/W)
RELAY DIVISOR (R/W)
RELAY PULSE WIDTH (R/W)
RESET FLASH/EEPROM DATA  (WO)

I/P V1 GAIN FACTOR (R/W)

I/P V2 GAIN FACTOR (R/W)

I/P V3 GAIN FACTOR (R/W)

I/P I1 GAIN FACTOR (R/W)

I/P 12 GAIN FACTOR (R/W)

I/P I3 GAIN FACTOR (R/W)
Factoryuse (ILLEGAL)
Factoryuse (ILLEGAL)
Factoryuse (ILLEGAL)
Factoryuse (ILLEGAL)
SET PASSCODE (WO)
CALIBRATION PASSCODE (WO)

DtoA PASSCODE(M560) (WO)
DtoAl OVERRIDE(M560) (WO)
DtoA2 OVERRIDE(MS560) (WO)
DtoA3 OVERRIDE(M560) (WO)
RESET Import kW.h Register (WO)
RESET Export kW.h Register (WO)
RESET Import kVAr.h Register (WO)
RESET Export kVAr.h Register (WO)
RESET kVA h Register (WO)
RESET Import A.h Register (WO)
Future use (R/'W)
Future use (R/W)
Future use (R/'W)
LOCK ACIA SETTINGS (WO)



1.1 General

PowerCom M550 communication transducer isa complete
measuring systemin asingle 100mm Din rail mount case.
Measuring Phase Volts, Phase Current, Freguency, Active
Power, Reactive Power, Energy and Demand. The M550
provides a RS$485 modbus output and all above parameters
can be monitored via the Modbus output.
Power Systems :-

Product code
1Ph. M550-CT1
1Ph.3Wire M550-CT1-3
3Ph.3Wunbalancedload M550-CT4
3Ph.4Wunbalancedload M550-MT9

The M550 unitsarefully programmed by thefactory and
nofurther programmingisnecessary. I f required, the User
can reprogram parameterstoindividual requirements, such
asthevoltage and current ratios, relay output, demand
times etc. These programming operations are covered in
thismanual.

The M550 uses a high speed microprocessor and analogue
todigital conversion circuitry. Each phase current and
voltageis measured continuously and all other parameters
arederived from these measurementsin the software.
Voltageand current measurementsaretrue RMS.

1.2 ParametersMeasured
The M550 Measuresthefollowing parameters:

Phase Voltage (V), Phase Current (1), Frequency (H2),
Active Power per phase (W), System Active Power (W),
Reactive Power per phase (VAr), System Reactive Power
(VAr), Apparent Power per phase (VA), System Apparent
Power (VA), Import Active Energy (W.h), Export Active
Energy (W.h), Import Reactive Energy (VAr.h),
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Export Reactive Energy (VAr.h), Power Factor per phase
(P.F.), System Power Factor (P.F.), Amp Demand, Watt
Demand, V A Demand, Maximum Amp Demand,
Maximum Watt Demand, Maximum VA Demand.

1.2 Memory

All dataincluding energy registers, current and voltage
ratiosand the calibration data is stored in anon volatile
eprom. I n power down (power 10ss) conditionsall the
information isretained. The €prom requires no battery or
other circuitry to maintain the stored data.

1.3 Relay Output

The relay output provides a pulsed output corresponding to
consumption Watt hour import or export, VAr hour import
or export, A.h or VA.h consumption. Therelay can be
assigned to any of these parameters (see programming
section 2.15.1).

The M550 automatically calculatesthe pulserate and
whether the unitsare W.h, kW.h or MW.h (VAr.h, kVAr.h
or MVAr.h) etc from the nominal voltage and current
inputs.

Therelay isanormally open contact.
Pulse widths can be programmed into the M550, between

20 msec and 200 msec in steps of 20 msec. (See section
2.15.2).



1.4 Communications

The M550 provides R$485 output of all measured
parameters.

The serial port option enables remote reading and
programming of the M550 via a host computer, laptop etc.
The R485 use the Modbus protocol allowing multi-drop
with up to 32 M550s connected in parallel. The RS$485
Modbus protocol allows the M550 to be used with PC,
PLC, RTU, Dataloggersand Scada programs.

Softwareisavailablefor programming and displaying
parameters. Contact your local distributor for a free copy
or visit our website www.multitek-ltd.com

1.5LED indicator

Thered LED on thefront of the M550 servesthree
purposes:

LED continually illuminated meansthat the power supply
iso.k.

LED illuminated and flashing every 10 seconds meansthat
the power supply o.k. andthe M550is communicating
correctly.

LED illuminated and flashing every second and 2 flashes
every 10 seconds meansthat the power supply o.k. the, and
that the unit iscommunicating correctly, but thereisno
input measuring voltagesignal.



2.0 PROGRAMMING

2.1 Using the M550 Software Monitor 95.

(M550 Software Monitor 95 can be obtained from your
Multitek distributor, or the Multitek website
www.Multitek-L td.com)

2.2 Open the Monitor95.exe fileand the following screen
will be displayed.

Monitor95

Model 2550 Maonitor
e Quit
“ergion |

[1.0000

V112 3984
Help
Type {3phdi W23 |398 4

a
Vekage ) [230.000 Vi3l s ZI
Vipao =
vz 2300 S

B

Current [&] 5 a0

Power (/) [3.450

[
o
o
Fielay Mode kVArh[lmp] “_|
[
[
S |

VR USEI Wersion
Pulss Wwidth 'Eﬂms |PassCodes | Ressts | General | SEat
Pelay Divisor General | Energy | Feqisters I l Pause |
Demand Time Cal Emable’ Demand | | I ........ S
Demand Stalus [Raling Feset |  EEPram | Modedt | | |
Stack Free E i Calibration Factors T
PaityEnos 0 V1 [1.000435 11 1001405 Clear | 00:00:00

CRCEmas [0 V2 [1.001405 12 [1.001405 0s)
————— Marual —

EEProm oK. V3 [iooi405 13 [1.000488 ﬂl Start =.w:::>:r."'f.{

Modbus  p> (01 0400 D0 00 OC FOOF

Modbuz | <[OK

Lock | Port !EDM'I' baud=9600 parity=M data=8 stop=2 Responze [mS] (300 Made # 11 vi

Thefollowing functions displayed relate to the PC or
master node and are set by default to the following
settings, Responsetime=300mS, Node= 1, Baud Rate=
9600, Parity = None. It may not be necessary to alter the
above settings but the communication port hasto be
opened by clicking on start and following section 2.5.



2.3 Changing Response Time

Response [mS]lSDD Node # |1 YI

ACTION : Click Response
Time Box.

COMMENTS:

Enter Value of response
time. Minimum value
300mSec.

2.4 Changing Node Number

Riesponse (md) |3EID Node # |1 vl

ACTION : Click Node No.
Box.

COMMENTS:
Enter Node Number any
number between 1 & 247.

2.5 Opening communication port.

ACTION : Click Start

Button.
COMMENTS:
Port selection box appears,
see below.
Port Setup ACTION : Click Port Box.
Fort
E:D'\‘ll;‘laut:l Fiate . (1] 4 | COM M ENTS :
(3600 H Chosethe PC's
Party L taneel | communication port click
NONE El on Com 1 or Com2




2.6 Changing Baud Rate.

Port Setup
Fart
Baud F ate oK I
I =]
Cancel |
3600
42800
2400
2.7 Changing Parity.
Port Setup
Fart
Baud Rate oK I
| EEI] =l
Parity Cancel |
MO ME] -

MOME

EVEM
2.8 Starting Communication

Port Setup [ X]

Part

IEDNH vi

Baud Rate oK |
|9600

Farity
!NDNE

Modbus | |01 11C02C

Modbus k< |OK

Modbus | >> 01 11C02C
Modbus | <</NO REPLY FROM NODE

ACTION : Click Baud Rate
Box.

COMMENTS:
Chose Baud Rate. Either
2400, 4800, 9600, 19200.

ACTION : Click Parity Box.

COMMENTS:
Choose Parity. Three
options Odd, Even or None.

ACTION : OnceComms
Port, Baud Rate and parity
areset, Click on O.K.
COMMENTS: If
Communication isworking
message modbus OK
appearsin Modbus box.

COMMENTS:
M550and PC
communicating correctly.

COMMENTS:
M550 and PC not
communicating correctly.



Noteif wordingin Modbusbox is" NOREPLY FROM
NODE" . Check polarity connection of RS$485 link at M550
and PC. Check that M550 has auxiliary power by checking
Red LED on front of M550. |f LED continually
illuminated power supply o.k. If LED illuminated &
flashing every 10 seconds, power supply ok M550
communicating ok. If LED flashesevery second thereisno
measuringinput voltagesignal.

2.9 Displaying parametersbeing measured.
Once M550 iscommunicating with your PC you can now
monitor different readings.

M anitor ACTION : None

W L1-2 [399.4 COMMENTS: The6 boxes

W L2-3 [395.4 é show lineto line voltage and

WL [39s 4 lineto neutral voltage for
0 each phase. Noteif unitis3

v I@E'_. ~| phase3wireMs50-CT4
¥ 2 |230.0 5| Viv2v3arethesameas
W 32300 VL1-2,VL2-L3,VL3-1.
M anitar ACTION : Click onE
— button.
[ 1 5.000
| 2 [5.000 = COMMENTS: Thenext six
| 3 5.000 o parameters being monitored
W S Egég— aredisplayed. eg11,12,13,
_ o
VA Sum ;r345|:| é WSum, VA Sum, VAR Sum.

VAR Sum 1728



ACTION : Click on

b oriibor
- button.
| 2 [5.000
| 3 5.000 & COMMENTS: Thisbutton

"W Sur (2985 - moves forward or!e .
W, Sum |§4‘5|T— parameter, and displaysthis
Lim

parameter in the sixth box
VAR Sum 1728 e.g. PF Avgisnow shown.
PF &vg 0,866

[

Monitor ACTION : Click on ﬂ
button.
11 /5000
| 2 [5.000 =l COMMENTS: Thisbutton
| 3 [5.000 ! movesback one parameter.

Wi Sum (3450

W Sum [2986 é e.g. now | lisshown again.
— 8
VAR Sum 1728

Note: The buttonswork asfollows:
Zl Thisbutton scrolls up one parameter.

EI Thisbutton scrollsup six parameters.
:J Thisbutton scrollsdown one parameter.

E This button scrolls down six parameters.
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2.10 Stopping and pausing communication.

2.10.1 To pause communication.

A I ACTION : Click on Pause
button.
_ Pause |
Stop | COMMENTS: The

communication pauses.

2.10.2 Torestart communication.

Shart I ACTION : Click on Continue

button.

COMMENTS: The
communication restarts.

2.10.3 To stop communication.

Eitart ACTION : Click on Stop
button.

Fauze

COMMENTS: The
communication stops.

St ACTION : Click Start

button.

Bl COMMENTS: Follow
instructions in section 2.8
i.e.clickon O.K. buttonin
port set up box and
communication will start.

11
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2.11 Startingtimer.
Thetimer isreal time clock provided by the Monitor
program. Itisuseful for checking Watt hour readings etc.

Tirmer ACTION : Click Start
00:00:00 button.
0] COMMENTS: Thetimer
Start I Eartie starts.

ACTION : Click Stop

I button
O 0020 '
20 (=) COMMENTS: Thetimer
r— stops and gives option of
i i resetting or continuing.
; ACTION : Click Reset
i button
00:02:15 )

COMMENTS: Thetimer
resets to zero.

: ACTION : Click Continue
Timer button.
00:02:15
135 | COMMENTS: Thetimer
g] !
continuesto count,
{Feset!] Continue displaying the total time
fromwhen counter initially
started.
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2.12 Security code. (General Pass Code)

To program different CT & VT ratios, demand times, etc.
the General Pass Code must be entered. The General Pass
Codeis080453. Thisisgeneral passcodeandisonly
applicable to Multitek M550 software. Pass Codes
necessary for use with other softwarearelisted in Section 4
page 45 of thismanual.

2.12.1 Entering General Pass Code

| ] .
|Pazs Codes ACTION : Click General
Pass Code Button

Cal Enal:-lel COMMENTS:

Enter valuebox is

__Fesat | displayed.
EEIZTS /\CTION:Entervalue

COMMENTS: Enter

|nana53 X
security code 080453 and
’TI sk I click on OK button

13



2.13 Communications L ock.

Response Time, Node Number, Communication Port, Baud
Rate and Parity are dependant on the system and PC etc.
that isbeing used. When connected to an existing Modbus
network the M550 will automatically detect and configure
itself to the network's settings. These settings can belocked
into the EEPROM of the M550 to prevent unnecessary
hunting. For a more detailed explanation of thisfacility see
helpfilein the Monitor95 Software.

2.13.1 To Lock communications setting into the M550
EEPROM.

Mods | D1 30000003 4413 ACTION : Click Lock
Button.

Mot [<c Ok COMMENTS:

Lack | Part COMI. baud-2600 pael d8s=B3tap2. 1550 communication port
will be locked onto existing
network settings.

2.13.2 To Unlock M550 communications settings.

Modhs > 07 04 00D DEFOGF ACTION : Click Unlock
Button.

Medhus | <[k

| Por |EDM1:baud=SBDU panty=h data=8 sop=2 COMMENTS:
M550 communication port is
now unlocked.
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2.14 Programming of nominal voltage and current inputs
andratios.

The program allows the user to program the nominal
voltage and current inputs and ratios. Please note the ratios
can be changed aslong asthe secondary (theinput to the
M550) stays as shown on the data label which ison the side
of the product. For exampleif the M550 had been set by the
factory to have a C.T. ratio 200/5A and the changerequired
wasfor theinput C.T. ratio to be 500/5A thiscan be
achieved by program changes. But if the changerequired
wasfor a C.T. ratio 500/1A then the unit would haveto be
returned to thefactory or distributor to have theinternal
C.T. changed from 5A to 1A. The same appliesto the
voltageif the M550 input voltageis110 VoltsL.L then an
external voltage transformer ratio can be programmed as

long asthenominal input to the M550 staysat 110V L-L
For exampleif theinput was originally programmed for

6.6kV/110andaV.T. of 11kV wasrequired then thischange
could be achieved through software. (See exampl e bel ow)

2.14.1 Changing VT ratio.

Mods E50 ' ACTION : Click Voltage
Yersion i‘|_.|:|U|:|E| Button.
: p— i

e s ] CoMMENTS: Enter Value
Voltage [V] 230 000 box isdisplayed.

Current [4] I'—j_ﬂﬂﬁ _‘
Power (kW) [3.450

Input HNumber ACTION : None
IEBDD COMMENTS: M550is
programmed for 6600V

0k i Cancel i (6.6kV)
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Input Number ACTION : Enter value

|11DDEI COMMENTS: Enter
11000 (11kV). Click on

0K I Cancel | OK.

2.14.2Changing CT ratio.

For exampleto change for 200/5A changeto 400/5 :-

tods 550 ACTION : Click Current

Yersion 1.0000 Button.

Tipe phaw |

Volkage (Y] (11,000 COMMENTS: Enter Value

_ — box isdisplayed.
Curent(d] 200000 .| piay
Power (M) 5500
Input Number ACTION : None
;2.3[1 COMMENTS: M550is
programmed to 200/5A
0k I Cancel |
Input Number ACTION : Enter Value
|4nn COMMENTS: Enter 400

(400 Amps). Click on OK

0K I Cancel I
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2.15 Pulsed Output (Pulsed outputis an option. | f theunit
does not have this option please proceed to section 2.16)
The M550 measuresand displays W.h I mport & Export,
VAr.h Import & Export, VA.h, A.h. Any of these parameters
can be assigned to the output relay to give pulses
corresponding to which ever parameter is selected.

2.15.1 Selecting Parameter to be assigned to relay for
pulsed output.

ACTION : Click On Relay

Relay Mode iE‘w’_h (i)
Mode Button.

Pulse 'Width  [60ms =l

Relay Diviéof 1 =l COMMENTS: RelayMode
Demand Time |8 _] box isdisplayed.

Demand Status iﬁaing

ACTION : None

COMMENTS: Relayis
a assigned W.h I mport. (Watt

e Hour I mport)
Wi h [esport] A
ACTION : Select Parameter
to beassigned to relay
[ =] output.
VAL (impart] - COMMENTS: Usingtheup

el and down cursor you can

z scroll through the
parametersavailable. I n this
example A.h (AmpereHours
) has been selected, click on
OK Button.

17



2.15.2 Selecting Relay output pulsewidth.
The pulsewidth can be set between Omsec (off) and
200msec, in steps of 20msec.

Relay Mode ;&hi_] ACTION : Click On Pulse

S Width Button.
Reelay Divisor | COMMENTS: PulseWidth
DemandTime @ .|  Selection box isdisplayed.

Demand Statuz !thllmg

Relay Pulse Width [0 or 60-... ACTION : Enter value

= between 20msec and
il 200msec.

T COMMENTS: Pulsewidths
arein steps of 20msec. If
60msec enter 60 and click on
OK.

2.15.3 Selecting Relay Divisor

Thisallowsthe user to set therelay to pulseevery 1, 10,

100 or 1000 counts. i.e. If the divisor isset to 1 every time
M550 registers and stores 1 count relay the pulsesonce. | f
set to 100, therelay only pulses once after M550 has
registered and stored 100 counts. The M550 always
registersand storesthe number of countsregardless of what
therelay divisor isset to. i.e. I f the kilowatt consumption
was 500 kW per hour and relay divisor was set to 100 you
would get 5 pulsesan hour.

Relay Mode i[a.‘:h _l
Pulse Width  100ms _J
Relay Divizor =

ACTION : Click On Relay
Divisor Button.

COMMENTS: Divisor
selection box is displayed.

Demand Time 3 _!

Demand Status IHQ"mE

18



ACTION: None

- COMMENTS: Divisor set
_ for 1. Thismeansafter every
N 1 unit that M550 countsthe

relay pulsesonce.

ACTION : Select Divisor
required.

100 -

COMMENTS: Usingtheup

iees - | and down cursor you can
scroll through the divisor
valuesavailable. If a
divisor value of 100is
required select 100 and
Click on OK.

2.16 The M550 measures Wd (Average Watt Demand
Import & Export) VAd (Average VA Demand) Ad
(Average Amp Demand) Max Wd (Maximum Watt Demand
Import & Export) Max VAd (Maximum VA Demand) Max
Ad (Maximum Amp Demand). Demand times between 3
and 30 minutes can be programmed in 1 minute steps.

The M550 samplestheinstantaneousvaluesfor 1 minute
then takesthe average of these samplesand updatesthe
memory. Thissampling and updating every minute
continues until thetime period selected isreached. e.g. I
timeperiodis 15 minutesthen after 15 minutesthe average
of 15 minute demand is displayed. When the 16th minuteis
reached the M550 takesthe average of minute 2to 16 and
updatesthe memory. The Maximum Demand isthehighest
value recorded by M550 from being powered up. Thisvalue
isretained until either registersare reset or auxiliary power
is removed.
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2.16.1 Programming demand periods.
Exampleto change from 8 min to 30 min demand period :

Relay Mode :.Eh _|
Pulse'width  [100ms &
Relay Divisor [ __]
Demand Time g

E
ak. I Cancel |

g

0K I Cancel |

ACTION : Click On
Demand Button.

COMMENTS: " Enter
Value" box isdisplayed.

ACTION : None.
COMMENTS: M550is

programmed for a demand
time of 8 minutes.

ACTION : Enter Value.

COMMENTS: Enter 30(30
minutes). Click on OK
Button.

2.17 Resetting of energy registers. The ENERGY reset
programming mode allows the User to reset the Watt hour
register import and export (W.h, kW.h, MW.h) the VAr hour
register import and export (VAr.h, kVAr.h, MVAr.h) VA.h
registersand A.h registersto zero.

Rezets

Demand |
EEPram I

ACTION : Click On Energy
Button

COMMENTS: All energy
registers are reset to zero.

20



2.17 Resetting of demand period.

The Demand reset programming mode allows the User to
reset the demand period to zero. i.e Wd (Average Watt
Demand | mport and Export) VAd (Average VA Demand)
Ad (Average Amp Demand) Max Wd (Maximum Watt
Demand | mport and Export) Max VAd (Maximum VA
Demand) Max Ad (Maximum Amp Demand)

[=P—— ACTION : Click Demand
Button.

COMMENTS: All Demand
registers are reset to zero.

EEPmm I

2.18Itispossibletoreset all registers by clicking on the
EEProm button. Thissetsall Demand and Energy registers
to zero. It resets Voltage, Current, System Type and
Demand Period to Default Settings, shown below :
Voltage: 230V LN

Current : 5A

Type: 3 Phase4 Wire

Demand Period : 8 minutes

2.18.1 Resetting All Registers

| Resets ACTION : Click EEProm
Button.
_Ereny |
Demand i COMMENTS: All registers
arereset.

2.19 Modbus Registers
This operation setsthe order of the Modbusregistersin the
M550 being monitored. For more information on how to set

the order of the Modbusregistersin a M550 see section 3.
21



ACTION : Click On
Registers Box

COMMENTS: Theorder of
the displayed measurements
now matchesthat of the
Modbusregistersin the
node. See section 3

2.20 Setting of Node Addresses.

The number of node addresses availableis1to 247. Each
individual M550 that isto be connected to a common bus,
must haveitsown unique node address.

Note : All M550 instruments are set by the factory to the
default node number 1 but all respondto a query using
address 254. Thisallows any M550 to communicate on any
existing Modbus network. Oncethe unit hascommunicated
successfully the node number required can be set asfollows.

| General

Registers |

EntervVale |
!15

o]

Cancel I

ACTION : Click On Node
Number Button.

COMMENTS: Enter Value
box isdisplayed.
ACTION : None

COMMENTS: M550isset
to Node 15.
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ACTION : Enter Node
AddressRequired.

an
I COMMENTS: Exampleif
ok | Cancel | nodeaddress30isrequired
enter 30 and click OK Button

2.21 Calibration Factors.

This option allowsthe user to re-calibrate the M550
without using live voltage and current inputs

To enablethe user to complete this, all the calibration data
hasto be manually recorded and kept. It issuggest that the
user makes a note of the valuesand storesthem with thea
note of the serial number of the M550 being used.

2.21.1 Calibration Enable.

Beforethe calibration part of the program can be used the
Calibration Enable Password hasto be entered. The codeis
the same as General Password 080453 for the M550
monitor software. (See page 45 for programming codes)

[Pass Codes SC;ION : Click Cal Enable
utton.
General I
Cal Enabl COMMENTS: Enter Value
w! box is displayed.

Reszet I

ACTION: Enter value
60453 | COMMENTS:

Enter security code 080453

0K | Cancel | and click on OK Button
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2.21.2 Reading Calibration Data

Calbrafion Fatorg

1100043 L 1] ey ‘
V210405 210045

‘ ‘ Manual
V31 0405 131 0odes

ACTION : Manuallyrecord
calibration figuresfor V1,
V2,V3,11,12,13.

COMMENTS: These
values must be stored with
the serial number of the
M550 asthesenumbersare
uniguetothe M550 under
test.

Note Only complete the following operation in 2.21.3 if
the calibration data has been lost and you have recorded

original calibration data.

2.21.3Entering Calibration Data

Calbrafion Fatorg

1100043 1 001405 i ‘
V210405 21 001405

‘ ‘ Watd
V31 0405 31 0004e5
Set Calibration Factors
w1 [1.00043 [ [roorer
w2 [TooT4 iz [Toore1
w3 [1.00141 13 [1.00045

Cancel |

ACTION : Click on Manual
Button.

COMMENTS: Enter Value
box is displayed.

ACTION : Enter value.

COMMENTS: Enter
recorded valuesinto V1, V2,
V3,11,12,13click on O.K.

The Clear button clearsall calibration data from the
calibration registers and setsthem all to 1.000000.
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2.25 Additional | nformation that M550 Monitor95

provides:

Madel B&0

Werzion W
Tupe W _J
Waltage [\f] :E_EDEU__I
Current [4] |W __J

Power [KW) (3450

Relay Mode ik_Wh_['m_F']__l
Pulse width  [B0ms I

Relay Divisor - [ _l

Demand Time :3

Demand Statuz i3

Relay Mode Wmlm_p]_ _I
Pulze 'Width [gur _I
Relay Divisar I-l— __J
Demand Tirme i37

Demand Status mii”g

Model = Model No 550

Version = Software version
number

Type= System Type.

either 3ph 4W (3 phase4
wire unbalanced load) or
3ph 3W (3 phase3wire
unbalanced |oad) or 1ph 3W
(singlephase3wire) 1 ph
(single phaseload)

Power = Total power when
nominal input isapplied.

Demand Status= Thisreads
the state of the demand
count-down timer. When
integration starts, the
counter loadsin the
demand period and counts
down towards zero each
minute. Thevaluereturned
fromtheM550isthe
number of minutes
remaining beforetheunit
startsits sliding window
mode. Once dliding window
mode isreached display
changesto Rolling



Stack Free |I3

Parity Errars - [0
CRC Errors ]
EEPram 0K

it

Help

B::

I Uzer Version

Stack Free= Nodesinternal
program, stack state.

Parity Errors=number of
errors since node cold
started.

CRC errors=Number of
CRC errors since node cold
started.

EEprom = IndicatesO.K. or
error.

Quit=Endsprogram.

Help = Provides helpfiles.
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3.0PROGRAMMING MODBUSREGI STERS SEQUENCE

If changing of the modbus order isnot required please move
to section 4.0 communication.

3.1 Using the M550 Software.
M550 software can be obtained from your Multitek
distributor or from our website www.multitek-ltd.com.

3.2 Load disc and open Mbregs, (Thisisthe Modbus Regis-
ters Tool program) and the screen below will be displayed.

4.3 This software allows the user to alter the sequencein
which the Modbus addresses are read. So for exampleif the
user was only interested in Watts Hz Power Factor, then
these 3 registers could be set asthefirst 3 and the
remaining registersignored.

Maodbus Ragistars Tool
D cfoult Order Mode Mo 1
¥ 1L1-2 -
PR -
Vi N o |
v Halp
Y K I
¥3 About |
11 Defaulk »!
12 :
{IJ'SB P w Hode No.
um lra | =
VA Sum | ) ]
\l;?}i Sum Lomms
vg
OFF =
willa [l Frint
¥AHI [IMF) _bont | T
1>
Wi ETE
w3 _ Send | Parity
war1 |Nonc ;||
Vi 2 - Read |

Thefollowing parameters are set by default to the
following readings, all can be changed if required. See
section 2.3t0 2.6. Responsetime = 300mS, Node=1,
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Baud Rate = 9600, Parity = None

3.4 Opening communication port.

Mode Mo.

I []

Comms

ACTION : Click on Comms
Button.

COMMENTS:

Choose which communica-
tion port, 1 or 2. Click on
Comms 1 or Comms 2

3.5 Programming M odbus Register Sequence.

Default Oirder

et < B
M= -

13

VAR Sum
PF Avg
WHr (IMP)
VArHr [IMP)
Hz

pier:
A

ACTION : Click on Default
Order Box

COMMENTS:

Using Up and Down cursor
you can scroll through all
parametersthat areavail-
able and seethe order that
they will appear in. This
order can be changed.
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For Exampleif the order required is Total Watt (W sum),
System Frequency (HZ), Average Power Factor of System
(PF Avg) and Maximum VA Demand (Max VAd) This

sequence can be set as follows.

Cutadi Didin Hud: Hu, |
Il 3
(K
i1 __"..’__]
i, § o
kol I‘I‘illln 4
FF 4
iy a5
iliHi (1P| =
I w3 |
i
Lt
LE]
" 1
it 1 B
|
Wl 1P|
LM el
LT
| A Rl |
Il | i HNrAnRin 1
] -
[H =
1l L
[T
WA L s |
WAR Sun
1 |
WH INF) Dl 33
wAllr[INEY]
Hi Clear 2
w1
Wi
Wil
Wil = i
iz _Fin_|
Wil
I
b tand |
Heunal |
w1 o LT |
Dt | D Hud: Hu. |
I -
&
i B
wlinn
WA um 1t
Wil i _I

i alnk :2
ityHi |IHF)
(KL

Wi

Wi

wi

Wil 5

Wl 1"l J
el

Wl |IWP|

e Juirl
Mnalind |

i o Rl |

ACTION : Scroll Through
to W Sum.

COMMENTS:
W Sumishighlighted.

ACTION : Click on >>
Button.

COMMENTS:
W Sum (Thisappearsin
Node No Box)

ACTION : Scroll Through
toHz

COMMENTS:
Hzishighlighted.
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Il lirdn
T
WH [I4F]
a1 11"

FF
e

|

Mo Ha 1
Ty

ACTION : Click >> Button.

COMMENTS:
Hz (Thisappearsin Node
No Box)

Repeat the sequence of highlighting the parameter
required and clicking on >> until all parametersrequired
arein the sequencerequiredin the Node No 1 box. Then
complete the following operations to send and read these

par ameters.
Irweaul i
uHmﬁIHH
\"MIII (CIN LI
. -
Wl -
il Wl
Wt
[T ] Chu 22
o W _I
Wl
M
Mevind | ;
tos _pin |
W2
L)
FLl |
"y tiarel
B 13
i 5] [t
Irweaul i
T Jon
WH (IR
VMII! Iul' L
W 1
Wl
Wl ;
Wl [clk 3
Yot
W1 Dha 32
wil || —I
il
L
esind | !
e i |
W2
¥l
Rl =
" ..._'.LM_|
B L3
(DI R LN

Mo Ha 1
Ty

Mo Ha 1
Ty
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ACTION : Click Send
Button.

COMMENTS:
All information in the Node
No box is sent to the M550

ACTION : Click Read
Button.

COMMENTS:

All information in the Node
No box isread and stored by
theM550. Thisalso adds
any of the parameters

not selected into Node No
Box, these will appear below
the selected parameters.



Note. The parameters not selected are placed in the default
order after the parameters chosen.

3.6 Additional Optionsthe Modbus Register Tool Program
Offers.

<< =f you wish to remove a parameter from Node No
Box, highlight the parameter and click on <<

Default = Clicking on default overrides parametersin Node
No Box and replacesthem in the Default order.

Clear = Clicking on Clear removes all parameters from the
Node No Box.

Print = Allows printing of parameter order.
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4.0 R$485 COMMUNICATION

The RS 485 allowsremote reading and programming of the
M550 via a host computer. The communication

protocol used is a subset of Modicons Modbus, (see section
4.1) enabling theuse of standard host computer, PLC and
scada programs. Up to 32 Power Com M550s can be
connected in parallél to a single communication bus.

4.1 M550 Modbus Protocol
4.1.1 Physical Connections

Theinterfaceto the Modbus network isvia the RS485
connection. Thistakesthe form of a twisted pair cable
preferably screened, onto which up to 32 devices may be
connected, one of which will be the host PC or controller
node. The devices on the network are connected in parallel
+1t0 +, - to - and shield to shield ( screen to screen). The
shield should be connected to earth at one point of the
network only. Other manufacturers of devicesintended for
useon the Modbus network may have different + and -
designations: some have Hi, Lo or A ,B. In any case
reversing the + and - connections may have the desired
resultsif the device fails to communicate with the master
node.

The maximum length of the twisted pair cable specified by
the RS standard is 1.2km. Any length over 200m should be
terminated at each end with aresistor equal to the cable's
characteristicimpedancein serieswith a 0.1uF capacitor.
A typical network cableisBeldon 8761.
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4.1.2 Communication Format

Baud rate: 2400, 4800, 9600, 19200

Low level character format :

With Odd or Even parity = 1 start bit, 8 data bits, 1 parity bit,
1 stop hit

With NO parity = 1 start bit, 8 data bits, 2 stops bits.

4.1.3 Modbus Format

Dataformat :

RTU

32 hit, floating point format to | EEE-754 standard, exponent
bias 127, most significant byte transmitted first. Thereisno
word reversal.

Addressrange: 1-247

Error Check :
Cyclic Redundancy Check (CRC), Polynomial exclusive
OR value A001h Low byte sent first.

4.3.5 Modbus Protocol

Only the RTU (Remote Terminal Unit) form of the Modbus
protocol will be supported and all referencesin this sheet
refer to RTU format.

Typically, the master or controller requests data from its
dlaves by polling them one at a time and waiting for a
pre-defined amount of time for a response. |f a node
doesn't respond within thistime period the master will try
accessing it a further two times before indicating to the
Scada system that the node has gone off-line or thereisa
fault with it. If all iswell the node will respond with the
datarequested.
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A typical communication 'packet’ will bein theform:
[Node Address] [Function] [Byte count, Data etc.] [Error
check].

Because Modbusisa word (2 byte) orientated protocol,
floating point (4 byte) register numbersare countedin
multiples of two.
viz  register 1=start address0O

register 2 = start address 2

register 3 =start address4

register 4 = start address 6

Formula = (register required -1) x2
This also appliesto the number of registersrequested. If 2
registersare requested the number of WORDS in the
packet's[Number of registers] slot should equal 4. (See
examplesin thefollowing sections.

CRC Calculations

To calculate the Cyclic Redundancy Check value.

Load aword register with OXFFFF (CRCREG)

Repeat the following for each character in the Modbus
packet

{
XOR the low byte of the word register with the next (or
first) character in the buffer
Repeat the following for the whole character
{
Get the state of the Isb of CRCREG Low byte
Shift the CRCREG right by one bit shiftingin a
zeroin themsb
If the bit shifted out isalogical 1, XOR
CRCREG with 0xA001
}
}

CRCREG containsthe CRC of the buffer
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4.3.6 Timing

RTU frametiming:

The message startswith an interval of at least 3.5 character
times.

Following the last transmitted character, a similar interval
of aleast 3.5 character times marksthe end message.

The entire message frame must be transmitted asa
continuous stream.

4.3.7 Responsetime.
Modbus response time from reception of the last character

tothetransmission of the 1st character in itsreply isless
than 200 msec.

4.3.8 Codes Supported

Function 3 (03 hex) Read holding registers. (4X)
Function 4 (04 hex) Read input registers. (3X)
Function 16 (10 hex) Preset Multipleregister. (4X)
Function 17 (11 hex) ReportdavelD

Function 30 (1E hex) Modbusregister order Write

Function 31 (1F hex) Modbusregister order Read

BROADCAST isnot supported and this command does not
cause the dave to respond to the master.
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An EXCEPTION error will be generated if the node cannot
fulfil the task set by the Master or the Slave receivesinvalid
datain itsdata slot.

Exception codetable

Code Name

01 Illegal Function

02 Illegal Data Address

03 Illegal DataValue
4.3.8 Modbus Codes Reference

Function 4 (04 hex) - read input registers. (3X)
Theseregisters contain the measured and cal culated values
of theinstrument. Register addressesin theinstrument
start at 0 but in keeping with Modicon Modbus codes, are
designated addresses starting at 30001.

Packet from master format :

[Node Addr][04][reg start addr (2 bytes)][No. of reg (2
bytes)] [CRC(2 bytes)]

Response from slave format:

[Node Addr][04] (Byte count][ Data (byte count
bytes)][CRC(2 bytes)]

Thefollowing tableliststhe parameterswith the Modbus
equivalent address and its address within the M550. Any
data requested that isn't applicable to the conditions

column will return the value -ve infinity (FFFFFFFFh)

3X Registers
Theregistersarelisted with their Modbus addr esses.

Thedata held at these addresses are Read-Only.
3X registersareread using function 04h.
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A sample write packet will look like this:-

[Node][04][start address][No. of Double Registers
Requested[[CRC(2 bytes)]

e.g. To read line to neutral voltages on node 23h:-

[23h][04h][0006h][0006h(3, 4 byte regs)] [CRC(2 bytes)]
The node’s return packet will look like:-
[23h][04h][000Ch][12 bytes of data = 3 floating point
numbers] [CRC(2 bytes)]

The list below is the default order of the 3X registers in
M550. The order can be altered using the Modbus Regis-
ters Tool Program, (see section 4), or by a suitable SCADA
program.

Modbus Add. Register Add. Register Name Order No.

30001 (0x00) VLI-2 1
30003 (0x02) VL2-3 2
30005 (0x04) VL3-1 3
30007 (0x06) Vi 4
30009 (0x08) V2 5
30011 (0x04) V3 6
30013 (0x0C) I1 7
30015 (0x0E) 12 8
30017 (0x10) 13 9
30019 (0x12) W Sum 10
30021 (0x14) VA Sum 11
30023 (0x16) VAR Sum 12
30025 (0x18) PF Avg 13
30027 (0x14) WHr (IMP) 14
30029 (0x1C) VArHr (IMP) 15
30031 (0x1E) Hz 16
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Continued :-
Modbus Add. Register Add. Register Name Order No.

30033 (0x20) Wi 17
30035 (0x22) w2 18
30037 (0x24) w3 19
30039 (0x26) VAr 1 20
30041 (0x28) VAr 2 21
30043 (0x24) VAr 3 22
30045 (0x2C) Wd (IMP) 23
30047 (0x2E) VAd 24
30049 (0x30) Ad 25
30051 (0x32) Neutral 1 26
30053 (0x34) VA1 27
30055 (0x36) VA2 28
30057 (0x38) VA3 29
30059 (0x3A4) PFLI1 30
30061 (0x3C) PFL2 31
30063 (0x3E) PFL3 32
30065 (0x40) WHr (EXP) 33
30067 (0x42) VArHr (EXP) 34
30069 (0x44) VAHr 35
30071 (0x46) AHr 36
30073 (0x48) Wd (EXP) 37
30075 (0x4A4) Max Wd (IMP) 38
30077 (0x4C) Max Wd (EXP) 39
30079 (0x4E) Max VAd 40
30081 (0x50) Max Ad 41

*In 3 wire mode system V1, V2, V3 will have same value as
volts L2-L1, L3-L2, L1-L3
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Modbus Register Order: Overview (also see section 4 and
help file of M550 software)

M550 has thefacility to reorder its Modbus 3X registersto
suit an existing Modbus network.

The Modbus Registers Tool program provides an easy
method of achieving this.

Maodbus Ragistars Tool
D cfault Order Mode Ho. 1
¥ 1L1-2 -
ez -
ViLzl | o |
¥1 Hslp
vz < I
¥a About
12 Nefauk > !
13 Hodc No
W Sum Claar 33 =
VA Sum ] _I ! —l
\l;?}i Sum Lomms
vg
OFF =]
Wil [IMI'L Frnt
YAHI [IMP) __bomt_ | Eand Rota
(153
w1 9500 =]
w2 &
w3 Send | Manby
VAL [Mome =]
Vi 2 - Read |

The order of theregistersin any node connected to the
network can be read by the program by clicking on the
READ button.

Thelist can be modified (using the CLEAR, DEFAULT, <<
and >> buttons) to enable the most accessed parametersto
appear first in the Node' slist, thereby optimising the speed
of the system. The default order for the registersislistedin
the left hand area of the dialog box. Simply clear theright
hand list box and enter theregister order required.

The same results can be achieved by using Modbus func-
tion code 1Eh (30) to send a string of data to set the order
of theregisters. The order will automatically be saved in
EEPROM. 39



A samplewrite packet will look like this:-

[Node][1E][start address][No. of Double Registers][Data
length in bytes] [REGI STERS][CRC(2 bytes)]

Itisimportant to remember that each register in the
packet’ s data field contains two referencesto the registers
to be reordered.

e.g. To set the 41 Modbusregistersto their default order in
node 23h:-

[23n] [ 1En] [ 23n] [ 1EN]| [ 0000N] [ 002AN] [0102h] [ 0304h] [ 0506N] [0708r]
[090AN] [0BOCH| [0DOEN] [OF10n] [ 11120 [ 1314H] [ 1516n] [ 1718n] [ 191AN]
[1B1Ch]|[ 1D1Eh][ 1F20H] [ 2122h] [ 2324H] [ 2526h] [ 2728H] [ 29XX]
[ CRC(2bytes)]

N.B. XX =don’'tcare.
Toread the order of the registers use code 1F (31)
eg. [23h][1F][0000][0018h][ CRC(2bytes)]

Example
To obtain all 3line powersin a4 wire system on Node 23h
Packet from master :

Start at Power L1 (0020), request 3 regs (0006 words)
[23][04][0020][0006][ CRC(2bytes)]

Response from slave format :

[23][04][12 bytes of data(3 regs x 4 bytes)][ CRC(2 bytes)]

Function 3 (03 hex) - Reading registers (4X)
These registers contain the system setting and controls.

Register addressesin theinstrument start at O, butin
keeping with Modicon Modbus codes, are designated
addresses starting at 40001.
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Read

Packet from master format :

[Node addr][03][Register start addr.(2 bytes)][No of reg(2
bytes)][CRC (2 bytes)]

Response form Slave format :

[Node addr][03][Byte count] [ Data(byte count bytes)]|[ CRC

(2 bytes)]

Function 16 (10 hex) - Preset Multipleregisters (4X)
These registers contain the system settings and controls.

Register addressesin theM550 at 0, but in keeping with
Modicon Modbus codes, are designated addresses starting
40001.

Write

Packet from master :

[Node addr][10][ Register start address(2 bytes)][No of
registers(2 bytes)][Byte count][Data (byte count bytes)]
[CRC (2 bytes)]

Responsefrom saveformat :
[Node addr][10][Register start addr.(2 bytes)][No of
registers(2 bytes)][CRC (2 bytes)]

Thefollowing table liststhe parameter, its Modbus
equivalent address and its addresswithin the M550. Any
I1legal operation will return an Error code.

4X Registers

Theregistersarelisted with their Modbus addresses.

The data held at these addresses are Read-Only, Write-Only
or Read+Write asindicated below.

4X registersareread using function 03h and written using
function 10h.

A samplewrite packet will look like this:-
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[Node][10][start address[[No. of Double Registers][Data
length in bytes[[CRC(2 bytes)]

e.g. To set Node 23h System Voltage and System Current
together:-

[23h][10h][0000h][0004h(4, 2 byte regs)][08h(2, 4 byte
regs)][[CRC(2 bytes)]

Modbus Add. Register Address/Name Mode
40001 (0x00) SYSTEM VOLTAGE (R/W)
40003 (0x02) SYSTEM CURRENT (R/W)
40005 (0x04) SYSTEM TYPE (R/W)
40007 (0x06) SYSTEM POWER (RO)
40009 (0x08) DEMAND PERIOD (R/W)
40011 (0x04) DEMAND TIMER (RO)
40013 (0x0C) RELAY DIVISOR (R/W)
40015 (0x0E) RELAY PULSEWIDTH (R/W)
40017 (0x10) RESET ENERGY wo)
40019 (0x12) RESET DEMANDS Wo)
40021 (0x14) CALIBRATE INPUT (WO)
40023 (0x16) SET NODE ADDRESS (WO0)
40025 (0x18) Future use (R/'W)
40027 (Ox1A) Future use (R/'W)
40029 (Ox1C) Future use (R/'W)
40031 (Ox1E) Future use (R/'W)
40033 (0x20) Future use (R/'W)
40035 (0x22) Future use (R/'W)
40037 (0x24) Future use (R/'W)
40039 (0x26) Future use (R/'W)
40041 (0x28) Future use (R/'W)
40043 (0x2A) RELAY ASSIGNMENT (R/W)
40045 (0x2C) RESET EEPROM DATA (WO)
40047 (0x2E) /P V1 GAIN FACTOR (R/W)
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40049 (0x30) I/P V2 GAIN FACTOR (R'W)

40051 (0x32) I/P V3 GAIN FACTOR (R/W)
40053 (0x34) I/P 11 GAIN FACTOR (R/'W)
40055 (0x36) I/P I2 GAIN FACTOR (R/'W)
40057 (0x38) I/P I3 GAIN FACTOR (R/W)
40059 (0x3A) Future use (ILLEGAL)
40061 (0x3C) Future use (ILLEGAL)
40063 (0x3E) Future use (ILLEGAL)
40065 (0x40) CLEAR GAIN FACTORS  (WO)
40067 (0x42) SET PASSCODE wo)
40069 (0x44) CALIBRATION PASSCODE (WO)
40071 (0x46) D to A PASSCODE Wo)
40073 (0x48) D to A1 OVERRIDE Wo)
40075 (0x4A4) D to A2 OVERRIDE Wo)
40077 (0x4C) D to A3 OVERRIDE Wo)
40079 (Ox4E) Future use (R/'W)
40081 (0x50) Future use (R/W)
40083 (0x52) Future use (R'W)
40085 (0x54) Future use (R/'W)
40087 (0x56) Future use (R/'W)
40089 (0x58) Future use (R/'W)
40091 (0x5A4) Future use (R'W)
40093 (0x5C) Future use (R'W)
40095 (0x5E) Future use (R/'W)
40097 (0x60) LOCK ACIA SETTINGS  (WO)
40099 (0x62) Future use (R/'W)
40101 (0x64) Future use (R'W)
40103 (0x66) Future use (R/'W)

N.B.

Addresses 40001 to 40003 are common to M550, MultiDin and
MultiGen.

Addresses 40005 to 40019 are common to M550 and MultiDin.
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Example. To obtain System Volts & System Amps on Node
23h

Packet from master format :

Start at system voltage (0000), request 2 regs (0004 words)
[23][03][0000][0004][CRC(2 bytes)]

Response from slave format ;
[23][03][08][8 bytes of data(2 regsx 4 bytes)] [CRC (2 bytes)]

To set both System Volts and System Amps on Node 23h
Packet from the master format :

Start at system voltage (0000), set 2 regs (0004 wor ds)
[23][10][0000][0004][08][8 bytes of data (2 regsx 4 bytes)]
[CRC (2 bytes)]

Response from slave format :
[23][10][0000][0004][CRC(2 bytes)]

Function 17 (11hex) - Report Slave ID

Thisfunction returns 10 floating point values.

To obtain ID on Node 23h

Packet from master format :

[23][11][CRC(2 bytes)]

Response from slave format :

[23][11][28][40 bytes of data (10 regsx 4 bytes)][CRC(2

bytes)]

Modbus Report Slave | D Function (code 11h)
Thisfunction returnsthestatusof the M550.

Thereturned packet consists of 10, four byte floating point
numbers.(lEEE754)

1) I dentification code of the node.
2) The amount of internal stack that hasn’t been used.
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3) The number of parity errors detected by the node.(counts
up to 255 then flips over to zero)

4) The number of framing errorsdetected by the
node.(counts up to 255 then flips over to zero)

5) Firmware Revision Number

6) EEPROM status0= 0K, 101 = Corrupted

7 State of the Comms L ock

8) Not used but transmitted

9 Not used but transmitted

10)  Notused but transmitted

N.B. Addresses 01 to 04 are common to M550, M560
MultiDin and MultiGen.

4.3.9 Password Code Numbers.

If M550 isbeing used with Multitek M550 software all rel-
evant codes are detailed in section 2. If user isusing other
software, the codesrequired are asfollows :-

General Password 18902

Calibration Enable 17901*
Comms Lock 20904*
Eprom Reset 19903*

* Note General pass code hasto be sent first.
Examples of typical packets

Reset EEPROM
[01][10][002C][0002][04][469B 7EQQ][BAES5]
General Passcode
[01][10][0042][0002][04][4693ACO0][EE23]
Reset Energy

[01][10][0010][0002] [ 04][00000000Q][F2A3]
Reset Demand

[01][10][0012][0002] [ 04][00000000] [ 737A]
Calibration Passcode
[01][10][0044][0002][04][468BDAQ0][ C86E]
Comms Lock
[01][10][0060][0002][04][46A35000][2CED]
All valuesarein Hexadecimal.
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5.INSTALLATION

5.1 Case

The M550 isdesigned for snap on to Din rail mount 35 x
7.5mm. Complieswith DIN-EN 50022

CASE DIMENSIONS

| I

-

35 70

|

TI%I=||=|I=|IE|I=|I=|I=|I=|I
L

100

M3.5 terminals DIN-EN 50022/BS5584
Rail fixing

N
»

X

L~
/

v

12
Fixiag clip
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5.2 Auxiliary Supply

Theauxiliary supply can be connected in parallel with the
measuring input voltage, but thisrestrictsthe measuring
range of theinput voltageto + 15% of nominal. If the
auxiliary is separate the measuring range of the voltage
input is10-120%.

5.3 Protective Fuses

Itisgood practice for the user to provide fuse protection to
all input circuitsand theauxiliary supply.

5.4Current Transformers

I nternally the M550 hascurrent transformersfitted which are
either 5 Amp or 1 Amp. Thecurrent circuitisdesigned for
connection to the secondary of external current

transformers. These transformers should conform to at least
Class1 asper BS7626 (IEC 185) or equivalent. The
secondary of these external transformers must have the
samenominal currentinput asthat specified on the data
label on the side of the M550. e.g. | f the M550 hasa current
ratio specified as 500/5A, then the current transformer could
be changed to 800/5A (or any ratio with secondary 5A) and
used oncethe current ratio has been programmed into the
M550, (see section 4.2.2.) But if theratio change was 800/1A
the M550 would have to be returned to the factory to have the
internal current transformer changedto 1 amp.

Warning. The secondary of a current transformer must never
be allowed to be in an open circuit condition when the
primary is energized. I n the open circuit condition high
voltage may be present. Each current transformer secondary
should be short-circuited when not connected to the meter.
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5.5 Voltage Transformers

Connection of voltages higher than the rated voltage, that
is specified on the M550 data label, is possible using
external voltagetransformers. These

transformers must be at least Class 1 accuracy. The
secondary of these transformers must have the same
nominal voltage as that specified on the data label on the
side of the M550. e.g. I f the M550 has a voltage specified as
110 VoltsLineto Lineg, then a Transformer with Ratio of
6600/110 volt can be used, oncethisratio hasbeen pro-
grammed into the M550 (See section 4.21.) But if theratio
was 6600/400V the unit would haveto bereturnedto the
factory or distributor to haveinternal component changes
to cater for the 400 Volt input.
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6. CONNECTION DIAGRAMS

6.1 All connections must be made ensuring, all startsand
finishes of current and voltage transformers are connected
asshown.

AUX RELAY RS485/232
L + = S5

+ =

13]14] [19]20 28[29130
T

n|2|slsf1]a]4]ée]7]9

L1 i

AUX RELAY R5485/232

[ +* = ]

T

1 1 11 I 1 1

gy g | 1-_T- T T | Py pagetey ppey

13[14] [19]20] | |28]29]30
CT1-3

ni2lslali1lal4lslzl9

| il
L1 & AN
N ®
4
L2 ® ~Amm—

SINGLE PHASE 3WIRE
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AUX RELAY R5485/232
-l'.‘ E + - k]
13|14 1912 2829|130
CT4

HNABBHEHRAAHE
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12 o
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L3 + — —

3PHASE 3WIRE UNBALANCED LOAD

AUX RELAY RSA485/233
1_‘ |:| + - 5
13|14 192120 28|22130
CcT?
nj21s5|sj1]3j4js]7]?
k |
L1 —
g [
L2 > = B
k-l
L3 < K-I_—
N B

3 PHASE 4 WIRE UNBALANCED LOAD
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7.M550SPECIFICATIONS

INPUT
Rated Un

Range
Burden
Overload

Rated In
Range
Burden
Overload

Frequency

Direct connected voltages between 57.8
and 600 v. Standard voltages offered : -
63.5/110V, 69.3/ 120V, 120/ 208 V,
220/380V, 230/400V, 240/ 415V,
2771480V, for 3ph4w

110V, 120V, 380V, 400V, 415V, 440V,
480V, 3ph 3w

2-120%Un

0.5VA per phase

1.5x Un continuous

4 x Un for 1 second

lor 5amp

0-120%

0.5VA per phase

4 x In continuous

50 x In for 1 second
50/60Hznominal range

45/65Hz

SYSTEMS M550-CT1 Singlephase
M550-CT1-3 Singlephase3wire
M550-CT4 3 phase 3wire unbalanced load
M550-CT9 3 phase4 wireunbalanced load

ACCURACY
Specified@
Volt

Amps
Frequency
Power Factor
Active Power
Reactive Power
Apparent Power
Active Energy
Reactive Energy

23°C 10%-Un 10%-In
Class0.2%to |EC 688
Class0.2%to | EC 688
Class0.1Hzto IEC 688
Class1.0%to | EC 688
Class0.2%to | EC 688
Class0.2%to | EC 688
Class0.2%to | EC 688
1% of reading | EC 1036
1;/101‘ reading | EC 1036



AUXILIARY

AC voltage 115 or 230 volts (+15%)

DC voltage 12/24/48/ 110/ 125 volts
RELAY OUTPUT : (optional)

Pulsed output W.h or VAr.hor VA.h or Ah User

progammable import or export

COMMUNICATION OUTPUT :
Serial communication R$485 output Modbus protocol

Baud Rate Programmable

2400,4800,9600 and 19200
Parity Odd, Even or No parity
Auto Detection R$485

ENVIRONMENTAL
Working Temperature 0to+60deg C

Storage Temperature -30to+65deg C
Temperature Coefficient  0.01% per deg C
Relatively Humidity 0-95% non condensing
Warmuptime 1min.
Shock 20Gin 3 planes
ENCLOSURE
Fixing Snap on to Din rail
35 x 7.5mm complies with
DIN-EN 50022
Mounting Any position

Enclosure Code Case| P50/ terminals| P30
Complieswith IEC 529
BS5490 DIN 40050
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APPLIED STANDARDS
General | EC 688 BSEN60688, BS4889, | EC 359
EMC Emissions BSEN50081/1
I mmunity BSEN50082/2
Safety IEC1010, BSEN601010

INSULATION

Test Voltage 4kV RMS50Hzfor 1 min between
input, case, auxiliary, RS485
3kV R$485/1.5kV Relay

Impulse Test EMC 5kV transient complying with
IEC 801/EN 55020 HF

Surgewithstand IEC 801/ EN55020 ANSI C37.90A

Interference EHF 2.5kV 1IMHz complying with
IEC255-4

Protection Class|l Complying with | EC348

APPROVALS

UL. C-UL, CSA Pending

Multitek Ltd. Lancaster Way, Earls Colne Business Park,
EarlsColne, Colchester, Essex. CO6 2NS. England.

Tel. (01787) 223228 Fax. (01787) 223607

E-MAIL: Sales@multitek-ltd.com

WEB SI TE: www.multitek-ltd.com
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