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APPENDIX 1: Power input of data logger

1. Wiring of power connector
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2. Parameters of power input

Power voltage of data logger is 24V DConsumption of data logger differs depending on kind of
connected peripherals. Approximate values are in the below table. If output relay module will be
connected talata logger, this voltage must be complied. Data logger itself is able to work at power
voltage range (9..30)V DC. Always it is necessary to consider if AO inputs will be installed before
selection of power voltage. If it is to be, see, what lowest power voltage transmitters connected to
this input need. Select data logger power voltageast |13V higher than this. It is necessary to warn
negative pole of power connector is galvanically connectéatdmal GND of data logger. Thus

also with inputs (if galvanically not isolated) and wittitage of ALARM output.

Approximate maximum currebhconsumption

Power 24V

Power 9 V

Power 12V

data logger MS5 without input
modules

approximately 50 mA

approximately
100mA

approximately
80 mA

data logger MS5D without
input modules

approximately 70 mA

mA

approximately 180

approximately
110 mA

Inputmodules galvanically not
isolated, CTU, CTK, FU, FK
except AO

<1mA

<3 mA

<3 mA

Input module galvanically
isolated and ac, RP, RS

approximately 10 mA

approximately
35mA

approximately
25mA

Input module AO*

20 mA max.

20 mA max.

20 mA max.

Output rehy module, all relay
closed

approximately 200 mA

Ethernet interface

approximately25 mA

approximately
40 mA

approximately
35 mA

SMS communication modules

approximatelyé mA

approximately
20 mA

approximately
15 mA

*A0 short drcuited at the input has approximatelly 28mA current consumption
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3. System backup in case of 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 systeiifhen choose suitable baak source in accordance with the required
time of uninterrupted operation. If there is a need to inform operating staff or distant user on battery
operation, then it is necessary to install binary input module S1 to any ofcimmnels and connect it
with the backup source output signalizing battery operation.

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

Recommended baakp systems:
a) Backup source AWZ224, manufacturer Pulsar sp.j., Poland
To this source it is necessary to buytiead accumulators 12V/7Ah Irermetical maintenandeee
type of construction, e.g. type ELNIKA 12V/7.2Ah. Source is designethéamting to vertical
inflammable wall withsufficient air flow. Its protection rate is IP20. It is not designed for mogntin
to closed switchboard. More details are described in manufacturer instruction manual.
This backup source is able to supply data logger with transmittexgiafent consumption 200mA
for approximately 35 hours. Discharged accumulators are recharged wafiacity in
approximately 14 hours.
Make basic wiring in accordance with instruction manual of the manufacturer. Connect data logger
this way: connect termindlOUT of source to terminaGND of the power data logger connector,
connect terminatOUT of source to terminakUcc. In case information for data logger on battery
operation is required, install input module S1 to data logger and connect second te@uifabf
source to termindN of this input and connect source termiB& to terminalCOM of input S1. In
user PC program state AOFFA corresponds to AN
ABattery operationhf. Lbsee to batteay opetateon by suftable adjestinerd n s
of conditions and alarms.

b) Backup source MINHDC-UPS/24DC/2 with batery MINBAT/24DC/1.3AH,

manufacturer Phoenix Contact

This source is designed forounting to 35mm DIN rail in data logger case MP033 and
MPO034. It contains two moduledJPS and batteryMore details are described in manufacturer
instrudion manual.

This backup source 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 accumulatoes racharged 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 sourde@ut to terminal

GND of data logger power connector and source outQuit to data logger terminalUcc.

In case information for data logger on battery operation is required, install input module S1 to data
logger and connect terminaDUT of source to terminaCOM of this input and connect source
terminal Bat.mode to terminalIN o f i nput S1. I n user PC progra
AMains operationfi and state AONfA corresponds
switchrover to battery operation by suitable adjuent of conditions and alarms.

Example of backed up system:

There is a requirement to back up data logger MS5D @fthnput modules K1 and 6
modules AO. Three T3110 transmitters are connected to inputs AO. Data logger is connected to LAN
network viaEthernet interface and equipped with SMS module and external GSM modem Wavecom,
powered from the same source as data logger.

Total consumption of the system: 70mA (MS5D) + 10x1mA (10xK1) + 6x20mA (6xA0) +
40mA Ethernet interface+ 6mMA (SMS module) + @poximately 100mA (GSM modem) = 346
mA.
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By means of baelp source AWZ224 we are able to reach up to approximately 20 hours of
backed up operation, by means of system NDIGHUPS almost 3 hours of backed up
operation. It is supposed in described caltigia, no shortcircuit of current loops at input AO
appears. In opposite case current approximately 28mA/input AO must be calculated.
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APPENDIX 2: Input circuits of data logger

1. Connection of earthing terminalsdiata logger with galvanically not isodat inputs

MS5
+Ucc L'—'ll Input
SND I terminals
+ iH—[ <L
I com
Signal
| Conditioning N
Power
terminals
L
I com
Signal
S~ Conditioning IN
2. Input for twowire connected passive transmitteisput type AO:
MS5
A0 input module
¢ Signal |
Conditioning
100 [ ( )
{1 COM
IN
Vce Current
limiter o Y = o
-11 M
+12
-12
Txxxx
(o] o

Note: All temperature and humidity transmitters Comet are connectable this way.
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3. Input for measurement of current 0(4) to 20 mA

MS5
A1, BO input module
7 Input
<« Signal terminals
Conditioning
[ =y e

10Q

Inputs for measurement of higreurrents (1A and 5A) differs by the value of shunt resistor. Voltage
inputs have resistor divider instead of shunt resistor. Inputs for measurement of resistance have
reference voltage via suitable resistor connected to the IN terminal.

4. Concept of galanically isolated analog inputs

MS5

GO module
Galvanic isolated DC/DC

terminals

y |||— L
RMS to coM
-« DC i
converter IN

Optical isolated amplifier

* AC input modules only
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APPENDIX 3: Input module RP

What can be connected to the RP input module:

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

e device must support communicatiprotocols ModBus RTU or ADVANTECH

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

e Comet transmitters Tx4xx or other manufacturer devices are connectable this way to data
logger

e jtis not recommended to connect one RP module to devices working watediftommunication
speeds or different communication protocols

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:
- address of input device
- suitable communicatiospeed, for all device must be g@me
- communication protocol and other settings specific for this protocol
Some types of input device can require connection of internal jumper Init. Follow the rules
in manual forthese devices.

e Connect input device tine RS485 network. Connect link to input terminals of data logger module

RP and swith on.

Example of connection to transmitter Comet:

MS5
RP input module
_— Mo 00 s
24V DC GND 7
'|I‘— - J | Power
= I <+ .
II— CBM ;-( ) Transmitters
- - A(+)RS485

Input
terminals

Power
terminals
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Power 9+30V

RS485

|
2.

Shield. ==,
Shield. [——y,

(
+U
GND
Shield.
Af+)
B
(
B(-)
+U
GND
A(+)
¢
+U
GND
Jumper I : Button|

Shield.
AL+
B

Jumper ! Eaumn

Run user SW for data logger and set the data log@mfigurationi Setting of data loggeHere
at bookmarkCh..Marking and conversionset for each channel these items:

Device address (for RS48%®nter address of input device operated from that data logger

channel.

Communication speeidset speed, input device is set to before

Maximum waiting timetime datalogger 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

reported.
Communication protocol ModBus can be used (recommended) or Advantech. New

transmitters are usually getModBus protocol.

for ModBus protocol:

ie-ms2ms5app08

source datd specification of transmitter space data are supposed to be gotten. For
Comet transmitter it is possible to use reading of storing registers or input port without
distinction.

address of read registérenter address of register with required measured value for
specification of connected device. Address can be entered from 0 to 65535.
ATTENTION 7 this address corresponds to physical address of register. There are
different ways of specification of theddress. That is wiyisagreement can appeatr, if
transmitter is adjusted by program from the manufacturer with address, which is
physically present in communication. Read carefully description of connected device.
Sometimes specified address equalphysical address of register (e.g. in case of RP
module). Sometimes shift of 1 is defined (entered address 1 corresponds to physical
address 0), sometimes shift of @00 or 40001 is defined (entered addressOd
corresponds to physical address 0). E.gh@nlast case ih documentation is specified
data is at the address of @05, it is necessary to enter address of register 4.

Comet transmitters use these physical addresses of registers:

Value physical register addres
Temperature 48
Relative humidy 49
Calculated humidity value 50
Barometric pressure 51




- format of data must correspond to specification of the device, if addresses from above
table for Comet transmitter are used, use Signed format of data. Then set in Conversions:
measured valu® corresponds to displayed value 0, measured value 10 corresponds to
displayed value 1.

Note: Comet transmitters also enable to read with better resolution in format float uC,

address of registers are then 8,10,12 and 14 for corresponding value. Sopflodat uC

format with these transmitters is not specified and guaranteed in documentation for

Advantech protocol:

- Multi-input device If this input device measures more values, then tick this field. More
informationi see below protocol description.

- Number of input channelvalid for multtinput device. It is a number from O to 7

- Check sunm must correspond to setting of the transmitter

After this setting RP module works with tleomputs identically as with usual analog channels

Detailed specificaton of communication protocol

Principle of communication:

MS5 datalogger

channeld time-division multiplex

o [ T [ [ [ | [ [ [ [ T T ]
AP —
RRET
A
query for IIC busi commurication between
measured value response MS5 and RP module

from RP module

y

transfer to/from specific protocol )
layout i A RP input module

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)

Communication

Connhected device address: |4 vl M aimuim it tirme: 20 3| ms
Baudrate [common for all devices]: ISEEID Bd v|
Parity [common for all devices] bwo stop bits, no parity j

10 ie-ms2ms5app08



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
communication 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. abzolute

data format:

Ifloat uz

=

RTU ModBus message frame:

Connected Function code | Data CRC
device address

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

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

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

Data source:

RP module supports twianction codes:
0x03... Read holding registers

0x04 ... Read input registers

other functions are not supported

Reqister addreds starting addre3gs
absolute address of the first-bé reading register (address on the link layout),
range: 0...65535

Data formafi RP input module is suitables for reading of continuous quantities. Every read value
is converted to 4 byte float (single) format for MS5. Data format item specifies No. of requested

registers and their conversion method to MS5 float format.

Possible options:

unsi g

signed (3 27 6 8 .

signed (3 27 6 8 .
float IEEE754 .4 byte, float format (register O,register NNp. of registers = 2
float IEEE754 ...4 byte, float format, (register 1,registerNy, of registers = 2
float for uControllers ...4 byte, float format (register 0,registemNq, of registers = 2
float for uControllers ..4 byte, float format, (register 1,registed), of registers = 2

ned (0.

Data response format:

. 32767)

. 32767)

. ND. oftregistess =1 i nt eger O
. 65535 No.ofregistels=h yt e,
ND. oftregisteas =1 i nt eger 0O

ifwor do

Connected

device address

Function code

Byte Data

count

CRC
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| 1 byte | 1 byte | 1byte | ByteCountbyte | 2 byte |

Function code in response is the samim déise request. If the exception occurs function code is
0x83 or 0x84 and data field contains error code.

Example:

rCommimicatior
Connected device address: |1 v| I airmun waik time: 210 ~| ms
Baudrate [common for all devices): ISEDD Bd 'I
Parity [common for all devices) Itwo stop bits, o parity j

r—Transfer pratocol

IModBus RTU vI Data source: Iholding reqister 'I
Reqister address: |3|1 vi dec. absolute

Data format: | signed (-32768..+32767) =]

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

Data answer:

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

data field: 0x01Q (257)

Data format of float expressions:

float IEEE754 No. 1 is expressed 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 &00000080

C) Advantech ASCII transfer protocol

Tranzfer protocol

IAdvantech hd I

channel nurmber: IIJ vl

v check sum enabled

Data request format:

start of | Connected device channel end
reading | address number*
# 2 ascii byte 1 ascii byte | 2 ascii byte 0x0D

Data answer format:

start end
reading
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[> | nascii byte | 2 ascii byte | 0x0D |
*...optionally

Multichannel device: fothe input devices that measures several values. In this case the query contains
AChannel numberfd field (O0...7).

Check sum enabled: when is used the query contains two asdéR{and answer have to
contain the righ€RC. Check sum is the sum of all transmitted byte before the check sum,
transmission is converted to ASCII code.

Module RP supports response format corresponding with "Engineering units" protocol
ADVANTECH:
SSXXXXXXXX(CRC)(cr)

where
S ... siign o(rA +fio tohri nAg)
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,@x88,0x0D)
the response>358B(cr)
(hexadecimal expressiofx23,0x33,0x35,0x38,0x42,0x0D)
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1.. Wiring diagram of communication cable RS232

_ L bles

RTS

CTS

CANON 9 ZASUVEA

TxD
1
ﬁ%‘
RxD Py 2
RTS| 7
3
CTS| 8 A
4
&
291 @
GND ‘. g |5
CANON 9 ZASTVKA

This communication cable serves for direct connection of data ldagdlee computer.

3. Wiring diagram of communication cable between data logger and RS232/Ethernet converter

14

UDS10/100/1000

:

25
24
23
22
21
20

19
18
17
16
15

X3

MS5
RS232
CANON 9 FEMALE

® ¢ o—0

14

=INJW » O OJN 0© © =

[

uUDS1000
CANON 25 MALE
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4. Wiring of RS485 terminals at data logger
5.

shojey
Hullssson

A
Internal
RS485 circuits

D4.4The way of data loggers connection by means of RS485 interfaces

/":‘5

shoy
/Aoidsia b3
Slvlelelt

00000

(0000

00000

00000

>

]

(|
O =

MS5(1)

O

=)

OO

=

]

ooy
/Aoidsia a3
SIv[Elell

0oo0od

(0000

00000

00000

O fF=]
O =<
O =]

MS5(2)

OO
[=o0
o0

!

shoey

000 | 00000

weso 0100000
0ooo
o0

00000

00000

H Terminator
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Recommethed parameters of connection leads:
Twisted twowire, shielded, nominal impedance 1Q0loop resistance max. 240, max. 98Q/km,
maximum capacity 65 pF/m, crosstalk between fgal dB/150 kHz. For longer distances use cabling in

one | ine, i . e. no Atreefi or Astarfd (for shingrter
and end termination resistor should be (£B0In many cases termination resistor can be omitted due low
communi cation speed. Mar king of |l ink | eads from

Aii corresponds wi t hableshieldingmogachd@h@r, do God commecttd tragsmitter, if
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 possiblgraund at computer side, ground at data loggearest to
thecomputer

Wiring diagram of connection to RS232/RS485 converter:
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