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

1. Wiring of power connector
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MS6Rack has additional circular power connectors on rear pannel.

2. Parameters of power input .
Power voltage of data logger is 2WN3 YAC. Consumption of data logger differs depending on
kind of connected peripherals. Approxtavalues are in the below table. It is necessary to warn
negative pole of power connector is galvanically connectédtdmal GND and input terminals
(GND, COM) of data logger. It is suitable to ground all system especially when using pulse power
supplies There is a special terminal for grounding.

Approximate maximum current consumption

data logger MS6D/R approximately80 mA

Output relay module, all relay closed | approximately200 mA

Ethernet interface approximately 25nA

3. System backup in caseof mains power failure
In case data logger function is necessary to back up during power mains failure, first specify the current
consumption of the entire system. Then choose suitableupaskpply in accordance with the required
time of uninterrupted agration. If there is a need to inform operating staff or distant user on battery
operation, then set up one input channel as binarycandect it with the backup supply output
signalizing battery operation.

When installing power supplies it is necessary follow valid safety regulations and
recommendations specified in instruction manuals of supply manufactures. Leads to battery must be of
suitable crossection size. In baekp design it is necessary to consider allowed temperature supply a
battery.

Recommended baelp systems:
a) Backup supply AWZ224, manufacturer Pulsar sp.j., Poland
To this supply it is necessary to buy two lead accumulators 12V/7Aérimetical maintenandece
type of construction, e.g. type ELNIKA 12V/7.2Ah. Supply is designednfaunting to vertical
inflammable wall withsufficient air flow. Its protection rate is IP20. It is not designed for mounting
to closed switchboard. More details are described in manufacturer instruction manual.
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This backup supply is able to supply ddtagger with transmitters afurrent consumption 200mA

for approximately 35 hours. Discharged accumulators are recharged to full capacity in

approximately 14 hours.

Make basic wiring in accordance with instruction manual of the manufacturer. Connectgd&ta lo

this way: connect termindlOUT of supply to terminalGND of the power data logger connector,
connect termina+OUT of supply to terminakUcc. In case information for data logger on battery
operation is required, set up one channel of data loggenasy and connect supply termir$ to

termi nal I N of binary channel . I n user PC prog
state A@MmdsornroesABattery oper at i o rmerto hateeyr cart
operation by suitabladjustment of conditions and alarms.

b) Backup supply MINIDC-UPS/24DC/2 with battery MINBAT/24DC/1.3AH, manufacturer

Phoenix Contact

This supply is designed fonounting to 35mm DIN rail in data logger case MP033. It contains two
modules- UPS and battg. More details are described in manufacturer instruction manual.

This backup supply is able to supply data logger system with 200 mA consumption at least 3 hours,
data logger system with 500 mA consumption at least 2 hours, data logger system with 1A
consumption at least one hour. Discharged accumulators are recharged to full capacity in
approximately 3 hours.

Make basic wiring in accordance with instruction manual of the manufacturer. Connect battery
(without fuse) with proper polarity to terminal/- Battery, connect output of supplyOut to
terminal GND of data logger power connector and supply outjdiit to data logger terminailUcc.

In case information for data loggon battery operation is required, set up one channel of data logger
as binary and¢onnect terminaBat.modeto terminallN of binary input. Attentiori connect across
terminals IN and GND resistor 2k2 dimensioned at least for 0.3W. In case of delivery of complete
system this will be already prepared from manufacturer. In user PC pregtamt e A OFFA cor
to AMains operationfi and state AONA corresponc
switchover to battery operation by suitable adjustment of conditions and alarms.

Example of backed up system:

There is a requiremero back up data logger MS6D witl® x Pt1000 and 6 x (4 to 20) mA
inputs. Three T3110 transmitters are connected to current inputs. Data logger is connected to LAN
network via Ethernet interface and equipped with SMS module and external GSM modem Wavecom
powered from the same supply as data logger.

Total consumption of the system: 80mA (MS6D) + 6x20mA (6x current input) + 40mA
(Ethernet interface+ approximately 100mA (GSM modem) = 340 mA.

By means of baeiup supply AWZ224 we are able to reach upgproximately 20 hours of
backed up operation, by means of system NfHUPS almost 3 hours of backed up
operation. It is supposed in described calculation, no sbiocuit of current loops at current
input appears. In opposite case current approximatiypA/current input must be calculated.
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APPENDIX 2: RS485IN Input

What can be connected to RS488 input:

e device, which is equipped with communication link RS485 (link is galvanically isolated at
data logger side)

e device must support communication foreols ModBus RTU or ADVANTECH. Each
measured quantity must be accessible by separate command. Not only status when several
measured quantities are accessible with one command.

e 1to 16 input device can be connected to one module

e Comet transmitters Tx4xxHx4xx or other manufacturer devices are connectable this way
to data logger, optionally devices of other manufacturers (single chaodelsADAM
4011,4012,4013,4014D, mudtiannel moded017 etc.)

e jtis not possible to connect RS4R5nput to devices wiking with differentbaudrateor different
communication protocols

Which terminals transmitters connect to
e Connect transmitters or other input device to terminal for RIB48%put (next to input terminal
block). Do not confuse withommunication interfacRS485 for communication with computer!
e |If input channel is set to RS4B% measured values are not read from terminals of this
channel, but from terminals of RS4Bbinput.
e Subsidiary terminals +24V and GND can be used for supplying of connected trarsmitt
of maximum consumption up to 400 mA.

How to set data logger together with input devices:
e Connect each from input devices one after another to the computer and set these parameters:
- deviceaddress
- suitablebaudratefor all device must be theame
- transferprotocol (must be the same for all connected devices) and other settings specific
for this protocol
Some types of input device can require connection of internal jumper Init. Follow the rules
in manual fothese devices.
e Connect input device to the3&85 network. Connect link to inpterminalsRS483N of data
logger and switch on.
e other way of setting transmitters:
e connect computer to data logger by cable RS232 or USB
e connect desired transmitter to input RS485IN
e run program for setting of transnats on the PC (e.g. TSensor)
epress and hold keys AUpfA and ADownfi on da
terminal unit) while RS232 is connected and switch on the data logger power. Reading
appears on data logger Tunnel RS232<==>RS485IN. While ¢2BE connected press
keys AMenufi and ADownif) .
¢ now directly configure connected transmitters by means of user program for transmitters.
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Example of connection to transmitter Comet:
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Run user SW for data logger and set the data lo@gefiguration T Setting of data loggekHere

at bookmarkCh..Marking and conversionset for each channel these items:

- Connected evice addresenter address of input device operated from that data logger channel.
Baudrate set speed, input device is set to before

Parity: must correspond to devisetting
Maximum wait time:time data logger will be waiting for response from input device is

adjustable from 30 to 210 ms. If response does not come within this time, error is répoded

3).
- Transferprotocol: ModBus can be used or Advantech.
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for ModBus protocol:

- Data sourcespecification of Modbus register area

- Registeraddress enter address of register with required measured value for specification of
connected device. Address can be entered from O to56FSBTENTION i this address
corresponds to physical address of register. There are different ways of specification of this
address. That is whiisagreement can appear, if transmitter is adjusted by program from the
manufacturer with address, which is pilegdly present in communication. Read carefully
description of connected device. Sometimes specified address eqpalgsittal address of
register (e.g. in case of R85IN inpu}. Sometimes shift of 1 is defined (entered address 1
corresponds to physicaddress 0), sometimes shift of @00 or 40001 is defined (entered
address 4001 corresponds to physical address 0). E.g. in the last case if in documentation is
specified data is at the address o008, it is necessary to enter address of register 4.

- Dataformat must correspond to specification of the device

for Advantech protocol:
- Multichanneldevice If this input device measures more values, then tick this field.
More informationi see below protocol description.
- Channel valid for multrinput device. It is a number from 0 1&
- Check surenabled must correspond to setting of the transmitter

After this setting RS488! input works with thos inputs identically as with usual analog channels

How to set data logger with Comet Tx4xx, Hx4xx déces
If RS485IN inputvorks with Comet trasmitters onlfpllowing settingsare recanmended:

- Connected device addressiter device address

- Baudrate:must correspond to device settifidefault value: 9600Bd)
- Parity: set two stop bits without parifyecomended)

- Maximum wait time:210 ms

- Transfer protocol:ModBus

- Data sourcetnput register or Holding register

- Regqister address:

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

- Data format: Signed(-32768..32767)
- Recalculation measured value 0 corresponds to displayed value 0, measured value 10
corresponds to displayed value 1 (transmitters uses integer*10 data format) .

Note: Comet transmitters also enable to read Wwitkter resolution in format float uC, address of
registers are then 8 (temperature),10 (relative humidity), 12 (calculated humidity value) and
14 (barometric pressure). Dat a fbpreqmestt set t c
Support of float uC fonat with these transmitters is not specified and guaranteed in
documentation for Comet transmitters.
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Detailed specification of communication protocol

Read this paragraph carefully for checkiqg if your device lsamconnected tBS485IN input.

Principle of communicatiomf RS485IN input with connected devices:

MS6 datalogger

channeld time-division multiplex

eef [P PP [ [ [ [ohs
‘ S >
= T A
query for IIC busi communication betweer
measured value response MS6 and RS485IN input

y

transfer to/fom specific protocol )
layout A RS483N input

Physical layout: RS485

query for response Link layout:

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

A) Communication possibilities (common setting)

Commuricatior

Connected device address: I'| vl M azimum wait time: 210 »| ms
Baudrate [common for all devices): IQEDD Bd 'I
Parity [common for all devices) Itwc' stop bits, 1o parity j

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

Trangfer protocal

IMndBus RTU "l

Data source;
Renister addrezs:

Data format:

Ihnlding register 'I

48 | dec. abzolute

[ sianed (32768, +32767]

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 input syports two function codes:
0x03... Read holding registers

0x04 ... Read input registers

other functions are not supported

Reqister addredqs starting addre3gs

absolute address of the first-béi reading register (address on the link layout),
range:0...65535

Data formafi RS485 input is suitable for reading of continuous quantities. Every read value is
converted to 4 byte float (single) format for data logger. Data format item specifies No. of
requested registers and their conversion method tdatgiar float format.

Possible options:

signed32768. .32767) N2. ofregistess =1 i nt eger 0 f or mat
unsigned (0. . 65535 No.ofregistets=byte, Awordo for mat
signed32768. .32767) ... NRofegistes1l i nt eger 06 for mat

float IEEE754 ...4 bytes, float format (register 0,registeNg, of registers = 2

float IEEE754reverse order.4 bytes, float format, (register 1,register Bp. of registers = 2

float for uControllers ...4 bytes, float format (register 0,regit), No. of registers = 2

float for uControllerseverse order bytes, float format, (register 1,register B)g. of registers = 2

Data response format:

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 request. If the exception occurs function code is
0x83 or 0x84 and data field contains error code.
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Example:

r—Communication

Connected device addrese: I1 vl b airriLim it time: 2100 3| ms
B audrate [common for all devices): IEIEEID Bd 'I
Parity [common for all devices) Itwn stop bits, no parity j

—Transfer protocol

IModEus ETU vI Data source: Ihu:ulding reqister j

Regizter address; a0 w| dec. abzolute

Diata format; fsigned 32768, +32767) 7|

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 expressed as 0x3F800000

float IEEE754reverse ordeNo. 1 is expressed as 0x0000803F

float for uControllerdNo. 1 is expressed as 0x8000000

float for uControllerseverse ordeNo. 1 is expressed as 0x00000080

C) Advantech ASCII transfer protocol

Transfer protacol

IAdvantech < I

channel number: IU vl

¥ check sum enabled

Data request format:

Start of reading| Connected device addres| channel number* | CRC* end char

# 2 ascii byte 1 ascii byte 2 ascii byte | Ox0D

Data answer format:

Start reading | Measured value CRC* end char

> n ascii byte 2 ascii byte 0x0D

*...optionally

Multichannel device: fothe input devices that measures several values. In this case the query contains
AChannel numbern field (0. ..
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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 sum of all transmitted bytes before the check sum,
transmission is converted to ASCII code.

RS485 input supports responsenfiat corresponding with "Engineering units" protocol
ADVANTECH:
SSXXXXXXXX(CRC)(cr)

where
s ... sikign o(rA+nfio tohri nAg)
X ... digits, maximum number of digits left from decimal point is 11, right from
decimal point is 6
(cr) ... Ox0OD
Exanples:

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 messaget032B8 (cr)
(hexadecimal expression: 0x23,0x30,0x33,0x32,0x42,0x38,0x0D)
the response>358B(cr)
(hexadecimal expressiofix23,0x33,0x35,0x38,0x42,0x0D)
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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 standard USB cable-B of 5m length connect data logger USB interface to the computer.

e After switching on data logger power or after connection cable computer detects new device

e If proper drivers are nonstalled incomputer, can be found on installation CD or at website
www.cometsystem.cz

e So-calledVirtual COM portis assigned to data logdey operational system (e.g. COMS). It can be
foundin operation systerh Device Administrator, COM and LPT poitfarameters Specify.
Here modification of port number is enabled. ATTENTION data logger will be disconnected
from USB often, use always the same USB socket. If using different USB socket virtual COM port
can be set to different number.

¢ By means of the data logger keyboard set data logger to communication interface USB

¢ Run user program for data loggerntenu select menu ite@onfigurationi Communication
settingsand continue by optioNewin the sectiorCommunication interfaceChoosdJSB, RS232
option in wizard window and pres&extbutton.

e Select number of COM port, baudrate, set options Autobaudrate and click Next Buttember
of Virtual COM portis not known, it can be found system inDevice Adninistrator.

¢ In the final window of the wizard confirm or change name of the interface (combination of letters
and digits only)

e Confirm window and press butt@earch Program goes through all used communication speeds
and displays found data loggers wtiom window part (Dataloggers).idlow of Communication
settings finally confirm (butto@K).
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http://www.cometsystem.cz/

MS Communication Settings l j l‘J

Interface type Parameters

Type of communication interface
Which kind do you wish to use?

(" Converter R5232/R5485. converter USB/RS5485

Elen:leataderB W | Communication interface wizard ) x| _'_l

" Ethernet |

W] Communication interface wizard i _&] ICommuncaton interface: «

Communication interface type: Serial

{" Converter Ethernet/RS485 kilsitace I Farameters |—‘-l New I
external converter is used @] Communication interface wizard 3 ﬂ

" Modem [R5232)
Modem connected on RS232 port of the device

Communication interface type: Serial

Communication port COM1 i
Select one of the communication interface and press Next bu

set up selected communication interface /? Baud rate 115200 Il
G ext m

Interface name ]CDM‘I

Auto baud rate

| —

P

<< Back

<< Back Cancel

Solving of problems with communication via USB:

If data logger cannot communicate, check on its display, if really communication interface USB
is set. Al® check, ifoperating systenereates virtual COM port (with connected USB cable system
must add COM port and after its disconnection port must disappeadé&gceadministrator). In case
it does not work cable can be damaged, incorrect driver, dam&Raamputer port or damaged USB
port indata loggerlf all this works, run user SW faata logger and check @ommunication settings
if number of COM port corresponds with number in system. Verify if searching via different
communication speeds is alled Auto baud ratg If data logger cannot be found, try to change the
number of communication port 8ystem (the same must be don€ammunication settingsand try
again. AlsocAuto baud ratean be disabled and manually set the same communicatioth apée data
logger. Another possibility is to try the communication with another computer.
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3.2.

Connection of data logger to the computer by means of interface RS232

RS232
max. 15m

I

=

= e 0®

&«

Connect data logger RS232 interface with computer COM port by meassaifcrossed RS232
cable The maximum cable length is 15m.

By means of keyboard set on data logger display communication interface RS232.

Run user program for data loggernienu select menu ite@onfigurationi Communication
settingsand continue by djpn Newin the section Communication interface. Choose USB, RS232
option in wizard window and pres&extbutton.

Select number of COM port, baudrate, set options Autobaudrate and click Next button.

In the final window of the wizard confirm or change nashinterface (combination of letters and
digits only)

Confirm window and press butt@earch Program goes through all used communication speeds
and displays found data loggers in bottom window part (Dataloggers). Window of Communication
settings finallyconfirm (buttonOK).

MS Communication Settings ] LI
| Communication interface wizard 3 il Communication interface
g A Name Interface type Parameters - a'
Type of communication interface
Which kind do you wish to use?
Edit

" Converter R5232/R5485. converter USB/R5485

Sl B | Communication interface wizard 3 x| =
¢ Ethernet }

Communication interface type: Serial

" Converter Ethernet/R5485 P |intertace | Parameters I;I Mew I

external converter is used | Communication interface wizard - 5[
¢~ Modem [R$232) 5 Al i <

Modem connected on RS232 port of the device Communication interface type: Serial

Select one of the communication interface and press Next bu

set up selected communication interface /? Baud rate 115200 |

Communication port COM1 i
Interface name COM1

Auto baud rate

)

14

P

<< Back Cancel l
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Note 230400 Bd baudrate is unsupported for standard PC COM port

Solving problems with communication via RS232:
If data logger cannot communicate, check on its display, if communication interface RS232 is

really adjusted. Checlurther, if operating systenmn Device administratosees connected COM port.

Run user SW for data logger and checlkCammunication settingsf COM port number corresponds

with number from system. Verify, if search via different communication speedmised Auto baud

rate). Also you can disabl@duto baud rateand manually set communication speeshme as on data
logger. In case data logger still cannot communicate, cable can be damaged, RS232pwtiar or

in data logger can be damaged. Anothessibility is to try communication with another computer.

Wiring diagram of RS232 communication cable (simplified, but fully functional version)

RTS RTS

CTS
CTS

* ® & 9 @

5 | GND GND

CANON 9 FEMALE
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3.3.

16

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

DT Ethernet [:] ]
=1

B

D*ﬂ Ethernet
[
- DT_
=B 9

Connectdata logger to computer network by means of UTP cable wi#bR:bnnector.

Learn from network administrator if your network uses DHCP or use IP address, gate address and
network mask assigned from network administrator.

By means of keyboard set on datgder display communication interfaééhernetDHCP (if your
network uses DHCP) or Ethernet and enter assigned IP address, gate address and network mask.
Run user program for data logger. Select menu @emfigurationi Communication settingand
continueby optionNewin the section Communication interface. ChoBf®ernetoption in wizard
window and presBlextbutton.

Enter IP address of data logger (if you do not know you can search the network by button Search),
number of port (10001) and click Nexttbon.

In the final window of the wizard confirm or change name of the interface (combination of letters
and digits only)

Confirm window and press buttoBearch Program performs test communication and displays
found data loggers at window lower part (Datgers). Window of Communication settings finally
confirm (buttonOK).
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Setting of IP address
A Be careful with setting of IP address and sumetwork mask. Incorrect setting can cause data
logger is not accessible or cause conflict in network witlerotlevices. If conflict of IP addresses
appears disconnect data | ogger f r onmkaymardincarrédct a n d
setting of IP address can disable other IP address changeddt@mogger display!

Solving problems with eomunication via Ethernet:

If data logger cannot communicate, verify again setting correctness, also if LED diodes next to

data logger Ethernet interface light correctly:

Left LED i connected to network (detection of carrier frequency). If this LED doesighot
problem is with cable or network. Green light indicates 100 MBit network, orange
light 10 MBit network.

Right LED - blinks when sending or reception of packets is in progress (also if communication
cable is disconnected). Similarly as in previoasecgreen light indicates 100 MBit
network, orange light 10 MBit network.

Both LEDs blink green in regular interval (cca 1 to 2 decprrupted firmware imata logger
Ethernet interface.

You can also verify, if commanuing reacts at data logger IP adds. Then you can connect data
logger to computer by crossed Ethernet cable, set correctly network ceocthpuiter and verify
communication functionality. If it is ok, search problem in network setting itsekwall, ..). Another
strong helper is netwvk packet recordersuitable rather for service engineers with deeper knowledge
of Ethernet networks.
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