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APPENDIX 1. Power input of data logger and system back-up

1. Wiring of power connector

_[ vy
8157 +1/8(g
ENEEEEEN

WIVTY
YIMOd
+
[\[S]

| System
SUPPYY  grounding

2. Parametersof power input
Powervoltageof data loggeis 24V DC. Consumptiorof data loggediffers depending on kind of
connectedbelipherals Approximate values are in theelowtable It is necessaryo warnnegative
pole of power connectoris galvanically connected tinternal GND and input terminals (GND,
COM) of data logger It is suitable to ground all system especially when ugnfge power
supplies There is a special terminal for grounding

Approximate maximum current consumption

data logger MSB/R approximately80 mA

Output relay module, all relay closed | approximately200 mA

Ethernet interface approximately25 mA

3. System backup in case of mains power failure
In case data loggdunction is necessary to back up during power mains faifirse specify the current
consumption of the entirgysem. Then choose suitable baak supplyin accordance with the required
time of uninterrupted operatiolf there is a need to inform operating staff or distant user on battery
operation then set up one input channel &#ary and connect it with the backupgupply output
signalizng batery operation

When installing powersupplies it is necessary to follow valid safety regulations and
recommendations specified in instruction manualsupiply manufacturesL.eads to batteryust be of
suitable crossection sizeln backup design it is necessary to consider allowed temperatyngly a
battery

Recommendebackup systems
a) BackupsupplyAWZ224, manufacturePulsar sp.j., Paind
To thissupplyit is necessary to buy tweadaccumulatord 2V/7Ah in hermeti@al maintenancdree
type of constructione.g. type ELNIKA 12V/7.2Ah. Supplyis designed fomountingto vertical
inflammable wall withsufficient air flow. Its protection rate 1820.It is not designed fomounting
to closed switchboatdore details are described nmanufacturemstruction manual
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This backup supplyis able to supplgata loggerwith transmittersof currentconsumptior200mA

for approximately85 hours Dischargedaccumulatos are rechargedo full capecity in
approximatelyl4 hours

Make basiawiring in accordance witlinstructionmanualof the manufacturerConnect dta logger
this way: connectterminal i OUT of supplyto terminal GND of the powerdata loggerconnector,
connecttermind +OUT of supplyto terminal+Ucc. In caseinformaion for data loggeion batery
operationis required set up one channel data loggeias binaryand connectsupplyterminal BS to
terminallN of binary channellin user PC prograrstateA ®Fi corresponds tdMainsoperaionfi ndx
state A Mfi correponds toABattery operatiori .User can be informed on switcver to battery
operation ly suitable adjustment @onditiors and alarrns.

b) Backup supplyMINI-DC-UPS/24DC/2with batery MINI-BAT/24DC/1.3AH,
manufacturePhoenix Cordct

This supply is designed fomountingto 35mm DIN rail in data logger cas&P033 It

contains twomodules- UPS and battery More details are described in manufacturer instruction
manual.

This backup supplyis able to supply data loggeystenmwith 200mA consumptiorat least3 hours,

data logger system with00 mA consumption at leasR hours, data logger system witllA
consumption at least onbour. Discharged accumulators are recharged to full capacity in
approximately3 hours.

Make basic wiring in ecordance with instruction manual of the manufactu@onnect httery

(without fus@ with proper polarity toterminal +/- Battery, connect outpubof supply i Out to
terminal GND of data logger powearonnectomnd supplyoutpu +Out to data loggeterminal+Ucc.

In case information for data loggon battery operation is requiregt up one channel of data logger

as binaryand connect termin@at.modeto terminallN of binaryinput. Attentioni connect across
terminalsIN and GND resistor 2k2 dimesiored a least for0.3W. In case of delivery ofomplee

systemthis will be alreadyrepared from manufacturdr n user PC program stat
to AMains operationfi and state AONA corresponc
switch-overto battery operation by suitable adjustment of conditions and alarms.

Example obacked upsystem

There is a requirement tzackup data loggeMMS6D with 10x Pt1000and 6 x (4 to 20) mA
inputs Three T3110 transmitters are connectedctorent inputs. Data loggeris connected to LAN
network viaEthernetinterfaceand equipped wittSMS module rad exterral GSM modem Wavecom,
powered from the sanseipplyasdata logger
Total consumptionof the system 80mA (M$D) + 6x20mA (6xcurrent inpuj + 40mA
(Ethernet interfacg+ approximatelylOOmA (GSM modem) = G4nA.

By means abackup supplyAWZ224we are able to reach up approximately20 hoursof
backed upperation by means afystenMINI-DC-UPSalmost3 hours ofbacked up
operation It is supposedh described calculatiomo shortcircuit of currentloopsat current
inputappearsIn opposite caseurrentapproximatelydOmAckurrentinput must be calculated
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APPENDIX 2: RS485 Input

What can be connected to B485input:

device which is equippedavith communicatiodink RS485(link is galvanicallyisolatedat

data loggesidg

device mussupportcommunicatiorprotocos ModBus RTU oADVANTECH. Each

measured quantityust ke accessible by separatemmandNot only status when several
measured qudities are accessible with onemmand

1to 16inputdevicecan be connected to one module

Comet transmitters Tx4xx or other manufacturer devices are connectable this way to data
logger, optionallydevices of other manufacture(single channet011,40124013,4014D,
multi-input4017etc)

it is notpossibleto connecRS485 inputo devices working with differemommunication speeds
or different communicatioprotocols

Which terminals transmitters connect to

Connecttransmitters orother input device to terminal for RS485input (next to input terminal

block). Do not confuse wittommunicationnterfaceRS485for communicatiorwith compute!

If input channelis set toRS485, measuredvalues are not read fronterminalsof this

channelbut from terminalsof RS485input

Subsidiaryterminak +24V and GND can be usedor supplying ofconnectedransmitters
of maximumconsumption up td00 mA.

How to setdata loggertogetherwith input devices:

Connect each fronmputdevices one afteanotherto thecomputerandse theseparamegrs:
- addres®f inputdevice
- suiteble communicatiorspeedfor all device must béhesame
- communicationprotacol (must bethe samdor all connectedievices) and other settings
specific for thisprotacol
Sometypesof input devicecanrequireconnectiorof internaljumperlnit. Follow therules
in manualfor thesedevices.
Connectmputdeviceto the RS485etwork Connectlink to input RS4850f data loggemoduleRP
andswitch on
other way ofsettingtransmitters
e connecitompuerto data loggeby cableRS232or USB
e connect desired transmitteritgpput RS485IN
e run programfor setting of transmitterson the PGe.g.TSensor)
epressandhold ey s AUp A andata loggef dossnit warkor external
termiral unit) while RS232 isconnectednd switch on thedata loggepower. Reading
appears oudata loggeifunnel RS232<==>RS485INVhile USB cableconnectegress
keysA Me n ndiA Deo wn fi ) .
¢ now directly configure connected transmittbysmeans ofiser program for transmitters
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Exampleof connectiorto transmitterComet
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RunuserSW for data loggeandsetthedata loggerConfigurationi Settingof data logger Here

at bookmarkCh..Marking and conversionssd for eachchannekthesetems

- Device adresqfor RS485):enteraddres®f input deviceoperated from thadata loggerchannel

- Communicationspeed set speednput device is set to before

- Maximum waiting time time data logger will be waiting foresponsefrom input device is
adjustable fron80to 210 ms.If responseloes not come within this timerror is reportedError
3).

- Communicatiorprotocol ModBuscan be use(recommendedor current manufactured Comet
transmittery or Advantech.

for ModBusprotocot

- Supply data specification of transmitter spacedata are supposed to be gotteRor Comet

transmittent is possible to useeading of storingegistes orinput port withoutdistinction
ie-ms2ms6app0l




- Addressof readregister enteraddres®f registerwith requiredmeasuredraluefor specifiation
of connecteddevice Addresscan be entered fror to 65535. ATTENTION i this address
corresponds tghysical addressof register There are different ways of specification tbis
address That is whydisagreement can appedr transmitteris adjusted byprogramfrom the
manufacturer withaddress which is physicdly present incommunication Read carefully
description of connectedevice Sometimes specifiedddressequals tghysical addressof
register (e.g. in case oRP modulgd. Sometimesshift of 1 is defined (enteed addressl
corresponds tghysical address0), sometimesshift of 40000 o 40001 is defined (entered
addressA0001 corresponds to physical addreé®s E.g. in the last casé in documentadion is
specifieddatais at theaddres®f 40005, it is necesary to enteaddres®f register4.
Comettransmittes usethesephysicaladdresesof registes:

Value Physical register address
Temperature 48
Relative humidity 49
Calculated humidityalue 50
Barometric pressure 51

- Formatof daia mug correpond tospecifcation of thedevice if addreses from above
tablefor Comettransmitterare useduse Signedformatof dat. Then set in Conversions
measuredsalue O corresponds to displayed valdemeasuredsalue 10 corresponds to
displayed valud..

Note Comet tansmittes also enabldo read with better resolution iformat float uC,

addressof registess are then8,10,12 ad 14 for correspondingvalue Support offloat uC

format with these transmittes is not specified and guaranteed documentéion for

Advantechprotocol

- Multi-input device If this input devicemeasures morealues, then tickthis field More
informationi see belowprotocoldescription

- Numberof input channel valid for multiinputdevice It is anumberfrom 0 to 7

- Check sumi mug correspond to setting of tli@nsmitter

After this settingRS485 inputvorkswith thoge inputs identically awith usualanalogchannels
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Detailed specification of communication protocol

Principle of communication:

MS6 datalogger

channeld time-division multiplex

el LT ] e
‘ S >
= T A
query for IIC busi communication betweer
measured value response MS5 andRP module

y

transferto/from specific protocol )
layout iA RS485input

v

Physical layout: RS485

query for response Link layout:

measure value e ModBus RTU
v e Advantech
input
device(s)

A) Communication possibilities (common setting)

Cormunication

Cornected device address: I1 vi Beuslisle: ISEDD Bd j'

210 %

I awirnLim wait bimne: mz  Parity: Ione stop bit, no parity j

Connected device addre&audrate and Parity options are noted in table above. Maximum wait
time (= Time out) ..is adjustable up to 210 ms approximately. After expiration of this duration
communicaion error is reported and module continues with reading of the following channel.

B) ModBus RTU transfer protocol

—Transzfer pratocol

IModBus RTU 'l

Bhlis sEe Iholding register 'I
register address: I8 vl dec. absolute

data format: Ifloat uC j
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RTU ModBus message frame:

Connected device| Function code Data CRC
address

1 byte 1 byte n byte 2 byte
Supported data request formats:

Connected device| Function code Starting address No. of registers CRC
address

1 byte 0x03 or 0x04 2 byte(0...65535) 2 byte 2 byte

Data source:

RS485 inputsupports two function codes:
0x03... Read holding registers

0x04... Read input registers
otherfunctions are not supported

Reqister addreds starting addre3s
absolute address of the first-bé reading register (address on the link layout),
range: 0...65535

Data formati RS485input is suitable for reading of continuous quantities. Eveay kalue is

converted to 4 byte float (single) format fiata loggerData format item specifies No. of

requested registers and their conversion methddttologgefloat format.
Possible options:

e signed{(3 276 8.
unsigned
signed {3 2 7 6 8 .
float IEEE754 ...4 bytes, float format (register 0,registeNg, of registers = 2
float IEEE754 ...4 bytes, float format, (register 1,registeiN®), of registers = 2
float for uControllers ...4 bytes, float format (register 0,registelND), of registers = 2
float for uControllers ..4 bytes, float format, (register 1,registeiN®).,of registers = 2

(0.

Data response format:

. 32767)

. 32767)

ND. oftregisteas =1fii nt eger 0O
. 65535 No.ofregistels=h yt e,
N?. oftregisters =1 i nt eger 0O

Afwor do

Connected Function code| Byte Data CRC
device address count
1 byte 1 byte 1 byte ByteCountbyte 2 byte

Function code in response is the same as in the retfulst.exception occurs function code is
0x83 or 0x84and data field contains error code.

ie-ms2ms6app0l
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Example:

r—Commuricatior

Connected device address: |1 vﬂ Baudrate: ISBUU Bd 'I

Masimurn wait tme: 1210 21 ms Parity: Itwo stop bits, no pariy ﬂ

—Tranzfer protocol

IModEus RTU 'I

2l amuEe Iholding reqister 'l
register address: |3U vi dec. absolute

|signed [-32768..+32767) 4

data format;

Data request:
0x01,0x03,0x00, 0x300x00, 0x010x84,0x05

Data answer:

0x01,0x03 0x02 0x01,0x01,0x78,0x14 " |

data field: 0x0101 (257)

Data format of float expressions:

float IEEE754 No. 1 is epressed as 0x3F800000

float IEEE754 invers®lo. 1 is expressed as 0x0000803F

float for uControllerdNo. 1 is expressed as 0x80000000

float for uControllers inversBo. 1 is expressed as 0x00000080

C) Advantech ASCII transfer protocol

—Transfer protocal

evice channel number: Ilj vi

Data request forat:

Start of reading | Connected device addres| channel number* endchar
# 2 ascii byte 1 ascii byte 2 ascii byte | Ox0D

Data answer format:

Start reading endchar

> n ascii byte 2 ascii byte 0x0D

*...optionally

Multichannel deice: forthe input devices that measures several values. In this case the query contains
AChannel numberda field (0. ..7).
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Check sum enabled: when is used the query contains two asd@lR§tand answer have to
contain the righ€RC. Check sum is the sol of all transmitted bytes before the check sum,
transmission is converted to ASCII code.

RS485 inpusupports response format corresponding with "Engineering units" protocol
ADVANTECH:
SSXXXXXXXX(CRC)(cr)

where
s ... sikign o(ng)+fo tohr A
X ... digits, maximum number of digits left from decimal point is 11, right from
decimal point is 6
(cr) ... Ox0OD
Examples:

a) one channel transmitter without CRC
the query message: #032(cr)
(hexadecimal expression: 0x23,0x30,0x33,0x32,0x0D)
the response: >+23.50 (cr)
(hexadecimal expression: 0x3C, 0x2B,0x32,0x33,0x2E,0x35,0x30,0x0D)
b) multi-channel device with CRC:
the query messag#032B8 (cr)
(hexadecimal expression: 0x23,0x30,0x33,0x32,0x42,0x38,0x0D)
the response>358B(cr)
(hexadecimal expssion:0x23,0x33,0x35,0x38,0x42,0x0D)

Error messages:

Error code | ModBus RTU protocol Advantech protocol

>-0000 response

>+9999 response

TimeOuti no response

invalid CRC

invalid character in response

too little of characters in sponse

unknown function code

ModBus exception occurs

too long response

OOV N|O|OIA|WIN|F

X95 unknown transfer protocol
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APPENDIX 3: Communication of data logger with computer

3.1. Connection of data logger to computer by means of USB interface

g

e By standad USB cableA-B of 5mlength connect data logger USRBerfaceto thecomputer

o After switching ondata loggepoweror after connectiorablecomputerdetects new device

e |f proper drivers are not installedéomputercan be founan instalation CD or at website
www.cometsystem.cz

e So-calledVirtual COM portis assigned to data loggey operdional system(e.g.COMS). It can be
foundin operation systerh Device Administrator, COM and LPT poitfarameters Specify.
Here modification oportnumber is enabledATTENTION i If data loggewill be disconnected
from USB often, use always the samédSB socket If using different USB socket virtu@lOM port
can be set to different number

¢ By means othe data loggekeyboardsetdata loggeto communicationnterfaceUSB

¢ Runuser program for data loggén menuselectmenu itemConfigurationi Communication
settingsand continue in selectioridew communication devieeSimple serial without addressing

e In the next window select number of COM port and enter your name of the device (selectable, from
letters and digits)if number ofVirtual COM portis not knownit can be found isystemin
DeviceAdministrator(see above
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MS Communication Settings

i~ Communication device:

A, Mame Interface type

=
X

Communication device - Properties

Communication device type:

zimple gernial COM1, Auto

Parameters -

I Simple serial

Marme 13232

—Dat  Interface type

; v Enabled

arameters ' = I

Communication port I COM1 - I

Auto baud rate |

Default baud rate I 115200 & I

=

His

MNew

Edlit

Delete

jEst

|

Ok |

Cancel |

oK

| Cancel |

¢ Confirm window and choose selection SearBinogram goes through all used communication
speeds and displays found data loggers in bottom window part (Dataloggers). Finally confirm

window Setting of communication (OK).

Solving ofproblemswith communicatiorvia USB:

If data loggercannot commnicate check on itdisplay; if really communicationinterfaceUSB

is set. Also checkif operating systenereats virtual COM port (vith connectedJSB cable system
must addCOM port and after its disconnectigmort must disappear fromeviceadministratoy. In case
it does not worlcablecan be damagethcorrect drivey damagedJSB computerport or damaged USB
port indata loggerlf all this works run userSW for data loggeiland check inCommunication settings
if number of COM port corresponds with nunap in system Verify if searching viadifferent
communicationspeeds is allowe@uto baud ratg If data loggercannot be foundiry to change the
number of communication port 8ystem(the samanustbe done irCommunication settingsand try
again Also Auto baud ratecan be disablednd manually set the sansemmunicatiorspeed as irdata
logger. Anotherpossibility is to try theeommunicatiorwith anothercomputer

ie-ms2ms6app0l
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3.2. Connection of data logger to the computer by means of interface RS232

RS232
max. 15m

—
A WN®

I

e Connect data logger RS232 interface with computer COM port by means ofaieaabdrS232
cable The maximum cable length 1&m.

e By means okeyboardseton data loggedisplaycommunicatiorinterfaceRS232

e Runuser program for data loggén menu selectmenu itemConfigurationi Communication
settingsand continue in selectior’dew communication devie&Simple serial without addressing

¢ In the next windowselectnumber ofCOM port and enter youdevicename(use letters and digits

K
i~ Communication device:
A, I Mame Interface type Parameters -
Id zimple zerial COR1, Auta

Edit
Communication device - Properties |

Communication device type: _I Delete

I Simple serial

Marme 13232 LI

—Dat.  Interface type

arameters =
¥ v Enabled
Communication port ICDM‘] vI

Auto baud rate |

Default baud rate I 115200 & I

Edlit

Delete

jEst

LI Test Al

Ok | Cancel |

L LRk [y

oK | Cancel |

e Confirmwindow and choose selection Search. Program goes through all used communication
speeds and displays found data loggers in bottom window part (Dataloggers). Finally confirm
window Setting of communication (OK).

Solving problemsvith communicatiorvia RS32:
If data loggercannot ommunicate check on itsdisplay, if communicationnterfaceRS232is
really adjusted. Check furthef operating systerin Device administratoseesconnectedCOM port.
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Run userSW for data loggetand checkin Communication séihgs, if COM port humbeicorresponds
with number fromsystem Verify, if search via different communication speedsriabled/Auto baud
rate). Also you can disablé\uto baud rateand manuallysetcommunicatiorspeed- same as orlata
logger. In casedataloggerstll cannot communicateablecan be damage®S232 portn computer or
in data loggecan be damagedénotherpossibility is to trycommunicatiorwith anothercomputer

Wiring diagram ofRS23Zommunication cablé&implified but fully functional version

RTS RTS

CTS
CTS

* @ & 9

5 | GND GND

CANON 9 FEMALE

3.3. Connection of data logger to the computer by means of Ethernet interface

Dv—] Ethernet [:] ]
rme L
o= =
o0 | T
o8 ) 9 =
omet
< /—
| —

[:].—1 Ethernet DL .

D‘ﬂ Ethernet - .
D—L

i\\"
008 =1 n
o | T ==
—_ [ —

¢ Connect data logger to computer netwbykmeans oftJ TP cablewith RJ45 connector

e Learn fromnetworkadministratoiif your network useBHCP or uselP addressgate addresand
network maslassigned from network administrator.

e By means okeyboardseton data loggedisplaycommunicatiorinterfaceEthernetDHCP (if your
network use®HCP) or Ethernet ad enterassignedP addressgate addresand network mask

e Runuser program for data logg&electmenu itemConfigurationi Communication settingsd
continue inselectiondNewcommunicatiordevice- Simpleserial without addressing

¢ In thefollowing window selectinterfacetype Ethernet/RS232nteryour devicename(useletters
and dgits).

e Enterdata loggetP addresgif not knownyou cansearch network by buttdfind - Search and
portnumber(10001)
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Communication device - Properties il

Communication device type:

I Simple senal

MHame obch

Interface type

v Enabled

IP address |192.153. 1 .220 Search |
Part I'IDDD'I

Ok | Cancel

¢ Confirm window and selectSearchtem. Program prformstestcommunicatiorand displays found
data logges at window lower part(Dataloggers)Finally confirm window Communication settings
(OK).

Setting of IP address
A Be careful with setting ofIP addressand sub-network mask. Incorrectsettingcan causeata
loggeris notacceswle or causeconflict in networkwith otherdeviaes. If conflict of IP adireses
appears disconnedata loggefrom networkand changdP addreshangelncorrectsettingof IP address
can disable othdP addresghanges frondata loggedisplay

Solving poblems with communicatiorvia Ethernet:
If data loggercannot communicateverify againsettingcorrectnessalsoif LED diodes next to
data loggeEthernetnterfacelight correctly

Left LED i connectedo network (detetion of carrier frequendy If this LED doesnot light,
problem is with cable ornetwork. Greeright indicates100 MBit network orarge
light 10 MBit network

Right LED - blinks when sendingr reception ofpackes is in progresgalsoif communication
cableis disconnected Smilarly as inprevious casgreen light indicates 100 MBit
network, orange light 10 MBit network.

Both LEDs blink greenin regularinterval (cca 1to 2 sec)i corruptedfirmware in data logger
Ethernetinterface

You canalsoverify, if commandping reactsat data logger IP addressThenyou canconnectdata
logger to computerby crossedEthernetcable set correctly network card in computerand verify
communicatiorfunctionalty. If it is ok, searchproblemin networksettingitself (Firewall, ..). Another
stronghelper is networkpacketrecorder- suitable rathefor serviceengineersvith deeper knowledge
of Ethernemnetworks

3.4. Connection of data loggers to the computer by means of interface RS485
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Power adapter
230V Socket

RS485 —

E06D
S RS232

RS485/RS232

E} o

°.._.
&

=1

RS485 terminator

¢ Interconnect data loggeby means oghielded twistedableand lead thdink to RS485
computelinterfaceor to suitable converter.

¢ Maximum length of the entire cablingi200m &ad maximun32 data loggers can be
connected.

¢ Do not connect to network of data loggers MS6 RS485 any other device, than data logger
MS6, MS5 MS2+, MS3+ or MS4+

Wiring of RS485 terminals at data logger dhe way of data loggers connection

S8prSy SADIY
=| | /Aoicsa v
"MT HEHED

i

=3 4===
EL L, -
= =ae
=9 f=jue
==
===

P

|

A
Internal
RS485 circuits

ie-ms2ms6app0l 17



Recommended parameters of connection leads:

Twisted twoewire, shielded, intended for RS485 netwdrkpractce generally twisted shieldedo-wire is
usede.g.cableSYKFY nx05. For | onger distances use cabling in
shorter distances different topology can be tolerated). At the beginning and end termination resistor should
be (120 In many cases termination resistor can be omitted due low communication speed. Marking of

inkl eads from other manufactur efis:coA+rfespmommrdess wir cs
Connect cable shielding to each other, do not connécriemitterjf those are not equipped with shielding
terminal galvanically isolated from communication and measuring circuits, including case metal parts.

In case shielding of RS485 link is not possible to ground at computer side, ground at datadaggst to

the computer
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