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General safety considerations

Always power off the Multichannel user interface Ml before accessing the modules
behind the display. Vaisala recommends the installation of an external power switch.

Warning! |If this device is used against manufacturer’s instructions, user safety may be
compromised.

Warranty

For standard warranty terms and conditions, see www.vaisala.com/warranty.

Please observe that any such warranty may not be valid in case of damage due to nor-
mal wear and tear, exceptional operating conditions, negligent handling or installation,
or unauthorized modifications. Please see the applicable supply contract or Conditions
of Sale for details of the warranty for each product.

Technical support

Contact Vaisala technical support at helpdesk@vaisala.com. Provide at least the fol-

lowing supporting information:

e Product name, model, and serial number

e Name and location of the installation site

¢ Name and contact information of a technical person who can provide further infor-
mation of the problem

For more information, see www.vaisala.com/support.
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Disposal

When wishing to dispose of an obsolete instrument or any parts of an in-
strument, please observe local and national regulations and requirements
for the disposal of electrical and electronic equipment.

Symbols and terms used in this manual:

avoid injury while operating the refractometer system.

This indicates that something is important for the operation of the refractome-
ter system.

A This indicates a warning. It provides safety precaution information needed to

Note. Notes contain additional information and hints.

This product manual is delivered to the end user with a Vaisala K-PATENTS® product.
Information in this manual is subject to change without notice. When the manual is
changed, a revised copy is published at http://www.kpatents.com/
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1 Description

1 Description

The Multichannel user interface Ml is an industrial computer designed to add function-
ality to the PR-43 refractometers. The Ml sends and receives data and it can also be
used to control the process.

The Multichannel user interface M| connects with up to 4 Vaisala K-PATENTS® PR-43
refractometers. With module cards, it can also be used to add external inputs and
outputs (e.g. relays and mA outputs) to your refractometer system.

The Ml is operated by the touch-screen display. The stainless steel enclosure gives a
good environmental protection and allows also outdoor installations, especially with
the included rain cover. The outer door is easy to open by one hand and the handle
can be modified for padlock to prevent unauthorized access. The module cards can be
reached by opening the inner door. The Ml has IP66 rating when the outer door is open
if the inner door (display panel) is fixed. With outer door closed the rating is IP67.

Figure 1.1 Multichannel user interface Ml
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2 Mounting

The Multichannel user interface Ml can be mounted on a wall with wall mounting or
on a table with a table stand. The mounting location should be easily accessible. If
mounted outdoors, the Ml has to be protected from rain and direct sunlight.

Display on eye-level

1-4 refractometers

\
( fo)

External

mains switch
\
\

Ethernet
4-20 mA 100-240VAC

Figure 2.1 Mounting guide
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2 Mounting

[14,27]
362,5

5 o=
ALFRACTOMETCR 1
‘ 0.34.
0334
0.34.
034.
= £0.00 <

[12.80]

Figure 2.2 Enclosure dimensions
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[15,27]
387.8

Ethernet connector \
M12- 4-pin, D-coded, F

4 x System connectors
M12, 8-pin, A-coded, F

Holes for mA, relay, power
for refractometers

cable glands or conduits hubs
Rain cover

Wall mount bracket

[12.62]
320,6
[11,42]
290

[6.97]
177

Figure 2.3 Enclosure dimensions
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2 Mounting

254mm
(10 inches)

1. Bracket screwed to wall by 4 screws.
Screw hole dimensions 325x254mm

Figure 2.4 Mounting the wall bracket

1. Four mounting screws
loosely attached

2. Top screws inserted into top bracket verticalmounting slots 4. Tighten mounting screws x4
3. Lower screws slide into bottom bracket horizontal mounting slots width a 19 mm ring spanner

Figure 2.5 Mounting the Ml onto the wall bracket

Note: Be careful when mounting, the Ml weighs 13 kilos (28.5 lbs).

© Copyright Vaisala 2020. All rights reserved.
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Important: Do not drill mounting holes in the enclosure as that will affect the protec-
tion class of the enclosure and damage the electronics.

The Ml is shipped with a rain cover. Vaisala recommends that it is installed even indoors
to protect the top of the door from dust and dirt.

1. Screw out top attaching screws to allow 2. Retighten screws
clearance for rain cover to slot in place

Figure 2.6 Mounting the rain cover

The table stand is very simple to mount.

Figure 2.7 Table stand
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2 Mounting

The MI door handle can be modified to make space for a padlock to prevent unautho-
rized access.

G

Q.

Remove handle center cover Replace center cover once
and remove segment indicated indicated segment has been
by break-line on the back of cover removed, maklnﬁ sure the openin

aligns with the c

annel for the padlock shackle

Figure 2.8 Locking the Ml
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3 Connections

3.1 Connecting the power cable

Warning! Make sure there is no power in your cable. Then open the enclosure and
the inner door. You need a TX25 screwdriver to open the inner door retaining screws.

1. Push door gently
2. Lift handle 45 deg up
3. Open the door

Figure 3.2 Opening the enclosure

Remove inner door retaining screws
and open inner door

Figure 3.3 Opening the inner door

Unscrew one of the cable glands and push the power cable through. Connect the power
cable to the power terminals at lower right of the motherboard (see below). Screw on
the cable gland. Close the inner door and turn power on.

3.1.1 Power terminals for AC power

The primary AC power is connected to a separate terminal strip 1/2/3 in the lower right-
hand corner of the motherboard. The three terminals are marked 1.L, 2.N and 3&
(protective earth). The power terminal 3/@ is directly connected to the exposed metal
parts of the MI. Wiring to the terminals shall be 1.5mm? minimum. The protective fuse
in the building system shall comply with the local requirements.

© Copyright Vaisala 2020. All rights reserved.
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Figure 3.4 AC power terminals on the motherboard

3.1.2 Power terminals for DC power

The DC power is connected to a terminal stripe in the lower right-hand corner of the
motherboard. The three terminals are marked 1+, 2- and 3@ (protective earth). The
power terminal @ is directly connected to the exposed metal parts of the MI. The 24V
DC power to this terminal stripe shall be supplied from a secondary circuit which is
double or reinforced insulated from the mains supply within the limits for a limited-
energy circuit (maximum 200 VA/U) according to the IEC 61010-1.

3.1.3 External mains switch

e P N

External
mains switchf’,_°
o]

100-240VAC

Figure 3.5 Installing external main switch
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3 Connections

Important: The Ml does not have a built-in power switch. The system is always pow-
ered when connected to a power source. Vaisala recommends mounting an external
mains switch to control the MI’s power supply (Figure 3.5). The external power switch
should be easy to access. It is also recommended to use a 10A/230V circuit breaker for
power supply.
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f sLoT2 r SLOT 4
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Platform
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Figure 3.6 Multichannel user interface wiring
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3.2 Refractometer cable connections

The refractometers are connected to the Ml with a M12 male-female 8 pins A-coded
cable PR-8430, maximum length 90 m. The refractometer connectors are located un-
derneath the Ml enclosure as a group of four. Refractometer connections can be made
while the Ml is powered. A refractometer can be connected to any of the four connec-
tors.

3.3 Ethernet cable connection

The leftmost connector underneath the Ml is for ethernet output. It is for a M12 male
4-pins D-coded cable. The cable can be connected while the Ml is powered.

If you wish to connect the MI with e.g. a laptop, you can purchase Interconnecting
cable PR-8330 with a M12-4 pin connector in one end and a RJ-45 connector in the
other end.

3.4 Module cards

For the installation of the module cards, see Chapter 6 “Module cards”.
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3 Connections

3.5 Connections for external control of Recipe app
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Figure 3.7 Recipe app controlled via GPIO (SYS-605)
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Figure 3.8 Recipe app controlled via Modbus/TCP or Ethernet/IP
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4 Use

4 Use

Power up the Multichannel user interface MI. A startup display with a progress bar is
shown for approximately one minute, then the Main display appears.

The Ml is operated by tapping the touch screen. To get access to the Ml touch screen,
open the enclosure door.

Note: If you find that the touch screen is difficult to use with fingers, try tapping it
with e.g. the blunt end of a pen or use a fingernail instead of the whole fingertip. The
screen works even when you are wearing gloves.

4.1 Main display

The main view can show up to four application windows at the same time. You can
access measurement data and system settings via the Main display.

Tap to access
system settings

Tap for second /<_> Sapaar @rmes )
REFRACTOMETER 1 .

Inlet

main view screen NORMAL OPERATION e trima
49.84,,

49.84

Tap anywhere

in the application
window to access o £ 22.04 <
measurement

Figure 4.1 Accessing measurement and system settings via Main display

The Main display setup is controlled via Settings > General. Display mode and display
language are chosen in drop-down menus, tap the little triangle to see the whole menu.

If you only have one application (usually a single refractometer), One maximized will
make the most of the display. Dual vertical allows you to see two application, Quadrant
and One on top shows up to of four applications at the same time. Note: If you have
three applications and choose One maximized, you’ll only see one application, but the
other two will continue to run in the background.

© Copyright Vaisala 2020. All rights reserved.
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€ BACK MI-123-4562Z

Display
mode

DISPLAY SETUP QUADRANT v
Display
language

SCREEN BRIGHTNESS

HIGH

ADVANCED SETTINGS
DATE & TIME 31/10/2016 15:10

PROTECT WITH PASSWORD ON @OFF

BACKUP/RESTORE FACTORY RESET
UPDATE SYSTEM TAG

S/N: 451006101002 REV: 1.10 SW: 1.01.1-mA_input-v3

Ml instruction manual

GENERAL

NETWORK
APPLICATIONS
MODULES
USERS

LOG

Figure 4.2 Selecting display mode and display language

GO TO APPS 5-8 Evaporator 1

REFRACTOMETER 1
NORMAL OPERATION

£ SETTINGS

Inlet -

49.83 ,

calc 49.85

nD 141931 & 22.07 °C

S/N R99960

Figure 4.3 Setting "One maximized"
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GO TO APPS 5-8 Evaporator 1 £ SETTINGS

REFRACTOMETER1 Inlet e

NORMAL OPERATION

49.82

calc 49.79

nD 1.41916 J‘V 22-19 OC

S/N R99960

REFRACTOMETER2 Outlet -
NORMAL OPERATION

62.68

= e §2221°

S/N R15655

Figure 4.4 Setting "Dual horizontal"

GO TO APPS 5-8 Evaporator 1 £ SETTINGS

REFRACTOMETER 1 Inlet e
NORMAL OPERATION

49.77,
= o 3 22.83°

SN R99960

REFRACTOMETER 3 Packing 1 eee
NORMAL OPERATION

73.59,
= . §22.31°

SN R99951

REFRACTOMETER 2 Outlet eee
NORMAL OPERATION

71.15,
5 e 22.48°C

SIN  RI5655

REFRACTOMETER 4 Packing2 eee
NORMAL OPERATION

71.92,
i §2553¢

SN RI1502

Figure 4.5 Setting "Quadrant"

© Copyright Vaisala 2020. All rights reserved.
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GO TO APPS 5-8 Evaporator 1 £¥ SETTINGS

REFRACTOMETER 1 Inlet *** REFRACTOMETER
NORMAL OPERATION NORMAL OPERATION

49.74,

REFRACTOMETER

NORMAL OPERATION

49.74, =

REFRACTOMETER

NORMAL OPERATION

73.584

REFRACTOMETER

NORMAL OPERATION

::::c ?,94.::04 ® 22 . 8 1 °C

S/N R99960 71 .94%

Figure 4.6 Setting "One on top"

Note: If the Ml is left with a different display, e.g. Calibration, it will automatically go
back to the Main display after a timeout.

Note: You can adjust Refractometer app to show concentration only, temperature only
or both concentration and temperature. To change this setting, tap on the application
window (see Figure 4.1) and choose Calibration (You may need to enter your password
to get access to Calibration display). Then select the preferable display mode.
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€ BACK

SELECT DISPLAY MODES

PRIMARY UNIT
PRIMARY DECIMALS

SECONDARY UNIT

CHEMICAL FIELD
SENSOR SOURCES
SUMMARY

Inlet 1

19

CONC 49.71 % TEMP 22.94 °C
CONCENTRATION DIAGNOSTICS
TEMPERATURE
CALIBRATION
®BOTH
TREND
PERCENT v

12 3 4 5 L0G

CELSIUS °C v

TAG FILTERS

PRISM WASH

Figure 4.7 Calibration display

4.2 Activating and removing apps

The Main display may be empty even when one or several refractometers are con-
nected to the MI. This means that one or several applications must be activated. Go to
Settings > Applications, tap on the empty application slot and select the app type and
source for that slot. After choosing settings for the app, tap Done to exit the setup.

© Copyright Vaisala 2020. All rights reserved.
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GO TO APPS 5-8 Evaporator 1 £ SETTINGS

Figure 4.8 Empty main display in quadrant mode

€ BACK Evaporator 1
APPLICATION SLOT 1 EMPTY [ADbD ]| GENERAL
EMPTY

APPLICATION SLOT 2 ADD NETWORK
APPLICATION SLOT 3 EMPTY ADD

APPLICATIONS
APPLICATION SLOT 4 EMPTY ADD

MODULES
APPLICATION SLOT 5 EMPTY ADD

USERS
APPLICATION SLOT 6 EMPTY ADD

LoG
APPLICATION SLOT 7 EMPTY ADD
APPLICATION SLOT 8 EMPTY ADD

Figure 4.9 Selecting an empty application slot to activate the app
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€ CANCEL Interface Tag Tap to save all settings

when type and source

ADD APPLICATION is selected
TYPE REF v
NO SOURCES SELECTED

Figure 4.10 Selecting a source to activate the
app, here application type Ref is already selected

The empty application slot may contain an earlier app configuration. In that case a dia-
log will open during app activation and the earlier app configuration can be re-enabled.

€ BACK Evaporator 1
APPLICATION SLOT 1 emprywas rerracToMETER) [ GENERAL
EMPTY

APPLICATION SLOT 2 ADD NETWORK
APPLICATION SLOT 3 EMPTY ADD

APPLICATIONS
APPLICATION SLOT 4 EMPTY ADD

MODULES
APPLICATION SLOT 5 EMPTY ADD

USERS
APPLICATION SLOT 6 EMPTY ADD

LOG
APPLICATION SLOT 7 EMPTY ADD
APPLICATION SLOT 8 EMPTY ADD

Figure 4.11 Selecting an empty application slot
that contains old Refractometer app configuration
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FOUND EXISTING APP REFRACTOMETER FOR THIS SLOT. DO YOU WANT TO
KEEP THE EARLIER CONFIGURATION?

NO YES

Figure 4.12 The earlier app configuration can be re-enabled

If necessary the app can also be removed. Go to Settings > Applications and tap Remove
on the application slot. Accept the removal by tapping Ok. App’s configuration will be
saved until another kind of application is added to the same slot.

€ BACK Evaporator 1
REFRACTOMETER NORMAL OPERATION - GENERAL
APPLICATION SLOT 2 EMPTY ADD NETWORK
APPLICATION SLOT 3 EMPTY ADD

APPLICATIONS
APPLICATION SLOT 4 EMPTY ADD

MODULES
APPLICATION SLOT 5 EMPTY ADD

USERS
APPLICATION SLOT 6 EMPTY ADD

LOG
APPLICATION SLOT 7 EMPTY ADD
APPLICATION SLOT 8 EMPTY ADD

Figure 4.13 If necessary, an app can also be removed
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4.3 Managing users and passwords

Some functions and settings, e.g. calibration, require a user to log in. Most functions
in the settings, including user management, are only available to the master user. The
master user password (pin code) is printed on the delivery data sheet shipped with
the MI.

Note: Controlling and switching recipes in Recipe app (see section 5.3) is not protected
by user passwords.

Go to Settings > Users to manage users. Vaisala recommends that a user name and
a password is set separately for each user who needs to have frequent access to the
restricted functions.

€ BACK Evaporator 1

+ ADD USER GENERAL
Jane Doe NETWORK
MASTER APPLICATIONS

MODULES

LOG

Figure 4.14 The Users display

Tap + Add User to add users. Tap Set name to get access to the keyboard, then type the
username and tap OK.

© Copyright Vaisala 2020. All rights reserved.
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John Doe
1 2 3 4
q w e r
a s d f
z X c v
ABC

€ x
5 6 7 8 9 0
t y u i [ p
g h j k
b n m / \ _
=]

Figure 4.15 Writing a username

Note: If you have entered a username, you must enter a password, too, you cannot

leave the password field empty.
€ BACK
+ ADD USER

Jane Doe
John Doe

MASTER

Figure 4.16
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Evaporator 1

GENERAL
NETWORK
APPLICATIONS

MODULES

LOG

New user added to the list
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To remove a user, go to Users and tap the name of the user you want to remove, then
tap Remove user.

Note: The Ml can store up to 38 users.

4.4 System log

To access a system log, go to Settings > Log. The system log lists status changes of the
system like booting up, adding an app and changing module card settings. The system
log is also accessed via http connection. Use the IP address found in the Ml Settings >
Network menu, under Ethernet section. On the MI web page select files > system > log.

€ BACK Interface Tag

REFRESHED EVERY 10 SECONDS REFRESH
GENERAL

2017.11.21 09:27:01 Licence for app type "MULTI" installed

2017.11.21 09: Storage usage is at 0%

2017.11.21 09: Device was shutdown for 5 minutes NETWORK
2017.11.21 09: Device was last running at 2017.11.21 09:13:16
2017.11.21 09: Bootup complete ( Version: 1.05)

2017.11.21 08:! Network setting eth1Mode changed from static to auto
2017.11.21 06:: Storage usage is at 0%

2017.11.21 06:. Device was shutdown for 12 hours 42 minutes
2017.11.21 06:: Device was last running at 2017.11.20 17:55:42
2017.11.21 06:: Bootup complete ( Version: 1.05) MODULES
2017.11.20 17: App 1 added with type: REF and sources: instrument/refract...

2017.11.20 17: App 1 removed

2017.11.20 17:4 CAN module 5 output register INPUT 1 new setting key = app...

2017.11.20 17: CAN module 5 output register INPUT 1 new setting purpose ... USERS
2017.11.20 17:4 CAN module 5 output register INPUT 1 new setting applndex...

2017.11.20 17:4 CAN module 5 output register INPUT 1 new setting app = MU...

2017.11.20 17:4 CAN module 5 output register INPUT 1 new setting regVal = 0

2017.11.20 17:4 CAN module 5 output register INPUT 1 new settings defined LOG
2017.11.20 17:4 App 2 added with type: MULTI and sources: app/refractomet...

2017.11.20 15:; App 1 added with type: REF and sources: instrument/refract...

2017.11.20 15:; App 1 removed

2017.11.20 15:; App 2 removed

2017.11.20 13:27: CAN module 5 output register INPUT 1 new setting key = app...|

2017.11.20 13:27:08 CAN module 5 output register INPUT 1 new setting purpose ...

APPLICATIONS

Figure 4.17 System log

4.5 Ethernet connections

4.5.1 Ml ethernet connection

The Ml has a built-in web server with a home page. The Ml home page allows you to
browse files or upload an update or a license file. To access the MI web page use IP
address found under the title Ethernet in the Settings > Network menu.

© Copyright Vaisala 2020. All rights reserved.
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The default IP address mode setting for the Ml is Auto. In this mode the Ml gets the
IP address from an external DHCP server. If that fails the IP address will fall back to a
static IP setting. Alternatively IP address mode: Static configures the Ml to use a static
IP address only. After choosing settings for the network, tap Apply to save all settings.

After factory reset the default IP address of the Ml is 192.168.1.11.

€ BACK Interface Tag
INSTRUMENT GENERAL
CURRENT IP ADDRESS 192.168.143.11
1P ADDRESS MODE STATIC DYNAMIC ® AUTO
SET STATIC IP ADDRESS 192.168.143.11
SET SUBNET MASK 255.255.255.0 APPLICATIONS
SET FIRST SENSOR IP ADDRESS 192.168.143.20
START BOOTP SERVER YES NO @®AUTO OIS
ETHERNET
CURRENT IP ADDRESS 172.16.21.166 MMI web page IP address
1P ADDRESS MODE STATIC DYNAMIC @ AUTO
SET STATIC IP ADDRESS 193.168.1.11 LOG
SET SUBNET MASK 255.255.255.0
SET DEFAULT GATEWAY 0.0.0.0

REMOTE UNIT IP ADDRESS

Figure 4.18 To access the Ml web page use IP
address found in the Settings > Network menu
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€ BACK Interface Tag
INSTRUMENT
CURRENT IP ADDRESS 192.168.143.11
IP ADDRESS MODE STATIC DYNAMIC @ AUTQ

SET STATIC IP ADDRESS 192.168.143 41

SET SUBNET MASK 255.255,255.0
SET FIRST SENSOR IP ADDRESS 192.168.143.20
START BOOTP SERVER

ETHERNET

CURRENT IP ADDRESS

IP ADDRESS MODE

SET STATIC IP ADDRESS
SET SUBNET MASK

SET DEFAULT GATEWAY
REMOTE UNIT IP ADDRESS

172.16.21.166
DYNAMIC  AUTO

255.255.0.0
0.0.0.0

Figure 4.19

4.5.2 Refractometer connection

Refractometer’s connection to the Ml is configured under the title Instrument in the
Settings > Network menu. By default the refractometer’s IP address is configured via
BOOTP server running on the MI. To reconnect a refractometer you can just replug its
cable to the Ml —the IP address is configured automatically. Refractometer connections

can be made while the Ml is powered.

4.5.3 Modbus/TCP connection

The MI has a built-in Modbus/TCP server that provides measurement data for con-
nected clients. Clients can connect and read the Modbus registers by using function
code 3. Each active Ml app updates its registers that depend on app type. The registers

are listed on tables 4.1 and 4.2.

© Copyright Vaisala 2020. All rights reserved.
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Tap to save all settings

Steps to configure a static IP address for an Ml
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NAME |ADDRESS|TYPE FUNCTION

Status |n032 32-BYTE STRING|Refractometer status message
Conc n050 FLOAT Final concentration value

Temp n052 FLOAT Process temperature

Calc n054 FLOAT Calculated concentration value
nD n056 FLOAT Calculated refractive index value

S/N n098 32-BYTE STRING|Refractometer serial number
Ext wash|1n000 |4-BYTE INT External wash request input

Table 4.1 Modbus registers of a Refractometer
app. Register address n is the appslot number

External wash request includes a state machine to prevent continuous wash triggering
that would wear out the sensor, so there must be a resetting value (zero) between each
wash triggering values (ones).

NAME ADDRESS|TYPE FUNCTION

Status n032 32-BYTE STRING|Refractometer status message
Conc n050 FLOAT Final concentration value

Temp n052 FLOAT Process temperature

Calc n054 FLOAT Calculated concentration value

nD n056 FLOAT Calculated refractive index value
S/N n098 32-BYTE STRING|Refractometer serial number
Recipe ID|1n200  [4-BYTE INT Recipe identification number input

Table 4.2 Modbus registers of a Recipe app.
Register address n is the appslot number

Note: It is recommended to avoid overloading the Ml with very frequent Modbus re-
quests. The shortest recommended interval between Modbus requests is 100 ms.
4.5.4 Ethernet/IP connection

The MI implements an Ethernet/IP adapter that provides measurement data for con-

nected scanners. Currently active Ml app configuration determines the available
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measurement data and the Ethernet/IP connection parameters. Connection can be
set up easily with the Windows PC tool “Vaisala MI/CI EDS Generator” that gener-
ates EDS files based on the requested MI app configuration. The tool is available at
https://www.kpatents.com/support/document-downloads/software-for-connectivity-
and-communications. When using the tool, select the apps that are configured for
each appslot on M, then press “GENERATE EDS FILE” and choose name and location
for the new EDS file.

B ' VAISALA MI/CI EDS Generator 1.1 — O X
App 1 App 2

Empty = Empty =

App 3 App 4

Empty = Empty =

App 5 App 6

Empty = Empty =

App 7 App 8

Empty = Empty =

GENERATE EDS FILE

Figure 4.20 EDS File Generator

The data content of the O->T and T->0 instances is a combination of individual app data
contents. See the following tables for data content of individual apps.

© Copyright Vaisala 2020. All rights reserved.
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NAME BYTES TYPE FUNCTION

Conc 0-3 REAL Final concentration value

Temp 4-7 REAL Process temperature

Calc 8-11 REAL Calculated concentration value
nD 12-15 REAL Calculated refractive index value
S/N 16-27 STRING Refractometer serial number
Status 28-59 STRING Refractometer status message

Table 4.3 The 60-byte data of the Refractometer
app. Recipe app has an identical set of output data

NAME BYTES TYPE FUNCTION
ExtWash [0-1 INT External wash request input

Table 4.4 The 2-byte input data of the Refractometer app

NAME BYTES TYPE FUNCTION
RecipelD |0-1 INT Recipe identification number input

Table 4.5 The 2-byte input data of the Recipe app

The connection can be set up manually with the following parameters:

Port: OxAF12 (44818)

O->T:

instance number: 119

data size: sum of configured app’s input data sizes, see the tables above.
real time format: modeless

packet rate: 1000 ms

T->0:

instance number: 109

data size: sum of configured app’s output data sizes, see the tables above.
real time format: modeless

packet rate: 1000 ms

connection type: point to point
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5 Apps

Apps are small programs that give you different types of measurement data and func-
tionality. Vaisala is constantly developing new apps for the measurement, but some
are installed by default.

5.1 Shared functionality

While different applications work differently, there are some functions that are similar
to all applications.

5.1.1 Application trend

An Ml app can display graphically one or two of its variables over selectable time period.
To access an app trend, tap application window on the main view and tap Trend. Save
the trend by tapping Save. Saved trend can be accessed via http connection. Use the
IP address found in the Ml Settings > Network menu, under Ethernet section. On the
Ml web page select files > trend > yearMonthDate-time_appType_slotNumber.csv.

Note: Only apps running on the first four app slots can display the graphical trend. Ml
supports four apps on one main view screen and there are two main view screens that
can be switched, see figure 4.1.

© Copyright Vaisala 2020. All rights reserved.
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€ BACK R99990 CONC 70.48 % TEMP 25.90 °C

CONC + TEMP v B CONC MTEMP & DIAGNOSTICS
30

7

=L CALIBRATION

2

6
. TREND

s
12

% J LOG

15 J‘J‘ gl

L | o

2 30 El 2 E
UNIT MINUTES TIME 09:31:08 DATE 21/11/2017
® 5MIN 1H 6H 24H UNPAUSE SAVE

Figure 5.1 Ml app trend display

€ BACK R99990 CONC 70.47%  TEMP 26.39 °C
CONC + TEMP Vv B CONC EMTEMP & DIAGNOSTICS
s "

1 CALIBRATION
7 24

|
@ | »
TREND
- 1
3" * LOG
15 r‘ 8
|

) L a
-15 o

. 2 - “ -
UNIT MINUTES TIME 10:43:30 DATE 21/11/2017

®5MIN  1H 6H 24H oveavse [

Figure 5.2 Saving app trend
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K-Patents Process Instruments X

& C @ 172.16.21.158/log.php bd In @ =

KCPATENTS

PROCESS INSTRUMENTS

app

debug
fieldsamples
kpami_backup
spaced_alerts
system

lrend
verification

Back to mainpage

172.16.21.158/log,php?dir=logs/trend ‘Copyright {c) K-Patents Oy 2016 - All rights reserved

Figure 5.3 To access saved app trends, select files > trend on the M| web page

K-Patents Process Instruments X

< ¢ @ ® 172.1621.158/l09.php7d rend w In @ =

KCPATENTS

PROCESS INSTRUMENTS

20181112-083851 REFRACTOMETER 1.csv 2018-11-1208:38:52 527095 bytes
20181112-083801_RECIPE_2.csv 2018-11-12 08:38:02 238883 bytes

Back to mainpage

- S - Tt gnkresened
172.16.21.158/download. php?dir=logs/trend/20181112-083851_REFRACTOMETER 1.csv

Figure 5.4 Select the trend to be viewed/downloaded
5.1.2 Application log
The app log lists status changes and possible error messages of apps in an app slot. To

access an app log, tap application window on the main view and tap Log. The app log is
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addressed by the app slot number and lists status changes and possible error messages
of apps in that slot. App logs are also accessed via http connection. Use the IP address
found in the Ml Settings > Network menu, under Ethernet section. On the M| web page
select files > app > slotNumber > log.

€ BACK Inlet CONC 79.18 % TEMP 25.08 °C

REFRESHED EVERY 10 SECONDS REFRESH
DIAGNOSTICS

2020.05.11 17:11:21  App 1: CONC Limit status changed to 'LOW LEVEL EXCEEDED'

2020.05.11 1 App 1: CONC Limit status changed to '"NORMAL OPERATION"

2020.05.11 17:10:32 App 1: User " changed parameter 21_5.values.relay_2.values.... CALIBRATION
2020.05.11 1 App 1: User " changed parameter 21_5.values.relay_1.value:
2020.05.11 1 App 1: CONC Limit status changed to '"HIGH LEVEL EXCEEDED'
2020.05.11 15:13:46  App 1: Status changed to '"NORMAL OPERATION'

App 1: User " changed parameter tag.values.TAG from NONE...
App 1: CONC Limit status changed to "HIGH LEVEL EXCEEDED'
2020.05.11 09:22:23 App 1: Status changed to '"NORMAL OPERATION'

2020.05.08 1 App 1: Status changed to "NORMAL OPERATION' LOG
2020.05.08 1 App 1: User " changed parameter prism_wash.values.05_WS...

2020.05.08 15:19:52 App 1: Status changed to "PRISM WASH FAILURE'

App 1: Status changed to "NORMAL OPERATION'

App 1: Status changed to 'PRISM COATED"

2020.05.08 15:18:23 App 1: User " changed parameter prism_wash.values.05_WS...

2020.05.08 1 6 App 1: Status changed to "NORMAL OPERATION'

2020.05.08 1 App 1: User " changed parameter prism_wash.values.05_WS...

2020.05.08 15:16:17 App 1: Status changed to "PRISM WASH FAILURE'

2020.05.08 1 App 1: User " changed parameter prism_wash.values.05_WS...

2020.05.08 1 App 1: User " changed parameter prism_wash.values.10_WS5...

2020.05.08 15:13:10 App 1: Status changed to '"NORMAL OPERATION'

2020.05.08 1 App 1: Status changed to 'PRISM COATED"

2020.05.08 1 App 1: Status changed to "NORMAL OPERATION'

2020.05.08 15:11:13  App 1: Status changed to "PRISM COATED' n

TREND

Figure 5.5 App log

K-Patents Process Instruments

&« c @ @ 172.16.21.158/l0a.php -9 o o =

KPATENTS

PROCESS INSTRUMENTS

~ app

~J debug

= fieldsamples
=1 kpami_backup
I spaced_alerts
~I system

= trend

=i verification

Back to mainpage

172.16.21.158/log,phpidir=logs/app Copyright (c] K-Patents Oy 2018 - Al ights reserve

Figure 5.6 On the MI web page select files > app
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K-Patents Process Instruments X
<> C

& % » =

ICPATENTS

PROCESS INSTRUMENTS

ENERRINEEN

Back to mainpage

172.16.20.153/log.php7dir=logs/app/1 Copyright (6] K-Fatents Oy 2016 - All ighs reserved

Figure 5.7 On the Ml web page select files > app > slot number

<« c @ @ 172.1620.153/log.php: - 9w Search & % » =

KPATENTS

PROCESS INSTRUMENTS

log 2017-11-21 09:28:50 4881513 bytes
multiapp_log_2017_11_20 2017-11-20 15:05:56 37669 bytes

Back to mainpage

172.16.20.153/download. php?dir=logs/app/1/log  SOPYTIEt (&) K-Patents Oy 2016 - Al rights reserved

Figure 5.8 On the M| web page select files > app > slot number > log

5.2 Refractometer app

Refractometer app is included in your delivery. It gives you basic information about the
process, e.g. concentration and temperature.

© Copyright Vaisala 2020. All rights reserved.
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Tap the application window to access the Diagnostics display. In the top part of the
window you see the optical and slope curves. By default both optical image and slope
are shown, but you can tap on the texts OPTICAL and SLOPE to turn these on and off.

€ BACK Inlet / R10252 CONC 32.84%

PRISM WASH
VERIFICATION

FIELD SAMPLE

@® OPTICAL
@ SLOPE

IN[JOW OUTPUT IDENTIFICATION SUPPORT

status NORMAL OPERATION  conc 1711013
nd 1475739 calc 1.712783
traw 2497

Figure 5.9 Diagnostics display

TEMP 24.97 °C

DIAGNOSTICS

CALIBRATION
TREND

LOG

The tabs in the lower part of the display contain detailed information about the mea-
surement. Tap the name of the tab to see the contents. Input tab shows the values
as sent by the refractometer. Output tab shows the results of the calculations by MI.
Identification tab contains various identification information and e.g. software version
information. Support tab is a summary of the information in the other tabs and other
information needed by technical support for troubleshooting.

(I OUTPUT IDENTIFICATION SUPPORT

conc 17.54000 nd
calc 0.697100 traw
status NORMAL OPERATION

Figure 5.10 Input tab
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INPUT HelOaigUIl IDENTIFICATION SUPPORT

SIN R10252 Conc 17.542763
Temp 28.549999 CALC 0.697410
nD 1.471588 status NORMAL OPERATION

Figure 5.11 Output tab

INPUT OUTPUT EJANMIZI@ N i{e]Nl SUPPORT

ipaddr 192.168.143.20 sensorserial R10252
sprocserial 500363 sensorversion 2.06
maserial F00185 maversion 0.03
mac 00:0d:6e:01:01:6b

Figure 5.12 Identification tab

INPUT OUTPUT IDENTIFICATION g{Uidel:q)

Conc 17.540886 Temp 27.280001
nD 1.471573 status NORMAL OPERATION
sensorserial R10252 ipaddr 192.168.143.20
sprocserial 500363 sensorversion 2.06
traw 27.28 rhsens 29.0
qf 155.957031 ccd 38.527
led 14.13 Ml Temp 36.500

Figure 5.13 Support tab

5.2.2 Viewing and adjusting parameters

To view the parameters, go to the Calibration display and tap on Summary. Note that
the summary extends to a second page, a small arrow on the top right will take you to
the second (and third) page.

To adjust the parameters, go to the Calibration display, then choose appropriate para-
meter set, eg. Field. In the list, tap the parameter you want to change, type the new
numbers with the number pad and approve the change by tapping DONE. Note: The
parameter lists for Chemical and Field do not fit on the screen. Swipe down or use the
scroll bar on the right to view the bottommost parameters.

© Copyright Vaisala 2020. All rights reserved.
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€ BACK Inlet 1 CONC 49.71% TEMP 22.94 °C
SELECT DISPLAY MODES CONCENTRATION DIAGNOSTICS
TEMPERATURE
CALIBRATION
® BOTH

TREND
PRIMARY UNIT PERCENT v
PRIMARY DECIMALS 12 3 4 5 LOG
SECONDARY UNIT CELSIUS °C v
CHEMICAL FIELD TAG FILTERS
SENSOR SOURCES PRISM WASH
SUMMARY

Figure 5.14 Calibration display

The settings in the upper part of the Calibration display are different types of lists that
sets parameters for showing the measurement data, e.g. measurement unit. In the
lower part of the window, the words are links to the given settings, e.g. by tapping
on Field you get access to the field calibration parameters. If you want to see all the
parameters, tap Summary.
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€ BACK

Inlet 1

CHEMICAL AND FIELD

CHEMICAL CURVE PARAMETERS

NAME

WATERLINE-BASED

c oo
co1
co02
co3
c10
(GRIIT
c12
c13
c20
© il
c22
c23
C 30
© z3il
c32
(G

Brix
1
0
0
0

0

138.645
0.133622
-0.000618
0
-63.6827
-0.13722
0.000855

0
21.3353
0

0
0

CALIBRATION SUMMARY 1/2

FIELD CALIBRATION PARAMETERS
F 00

FoO1

F 02

F 10

F11

F12

F 20

F21

F22
TEMPBIAS
co

T0

Soooocococococooo

N

FILTERS

DAMPING TYPE EXPONENTIAL
DAMPING TIME

ALLOWED SLEW RATE 2
SKIP COUNT SECS 5

CONC 71.86 %

TEMP 25.22 °C
>

PRISM WASH
PRECONDITION SECS 0
WASH SECS 3
RECOVERY SECS 20
INTERVAL MINS 20
WASH CHECK MODE 0

WASH INHIB...EMP ENABLE 0
WASH INHIBIT TEMP VALUE 0
WASH VERIFY nD LIMIT  1.35
WASH VERIFY..TAnD LIMIT 0
WASH FAILU...RANCE MINS 0
MEASUREME...RING WASH 1
TEMPERATUR...URING WASH 0

EMPTY PIPE CHECK 1
SENSOR

SENSOR mA

DEFAULT 0
MAX 100
MIN 0

Figure 5.15 First page of calibration summary

€ BACK

€

SENSOR nD
A0
A1
A2
A3

TAG
TAG

Inlet 1

28503
-9488
-1085

110

Inlet 1

CALIBRATION SUMMARY 2/2

CONC 71.88 %

(tap the little arrow in top right to see page 2)

TEMP 25.25 °C

Figure 5.16 Second page of calibration summary
(tap the little arrow in top left to go back to page 1)

© Copyright Vaisala 2020. All rights reserved.
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5.2.3 Refractometer verification

An offline refractometer can be verified with standard refractive index liquids, available
from Vaisala. Depending on the refractometer model, a sample holder may be needed.
Go to the Diagnostics display (see Figure 5.9) and choose Verification. If you are not fa-
miliar with the verification procedure, tap the question mark on the Verification display
for additional instructions.

€ BACK PR-43-test / R99923 CONC 0.00 % TEMP 25.73 °C

VERIFICATION (2)

’ NEW VERIFICATION POINT ‘
nD 1.46959

STANDARD LIQUID: MEASUREMENT: ;:?LFLI:_ATION
REMOVE ALL .
@25°C eT T nD cco nD ERROR = STATUS
X REMOVE 1.42 1.41978 25.545 1.41976 56.5643  0.000022 PASS
X REMOVE 1.37 1.36985 25.427 1.36978 72.2711 0.000075 PASS
X REMOVE 1.33 1.32989  25.325 1.32951 84.3505 0.000379 PASS

Figure 5.17 Verification in process
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€ BACK Laboratory CONC 6119%  TEMP 27.12°C
VERIFICATION (Z) D 146956
VERIFICATION RESULT: PASS 19/05/2016 095923
‘ START NEW VERIFICATION ‘ ‘ SAVE AS PDF
STANDARD LIQUID: MEASUREMENT: e
REMOVE ALL :
@25°C eT T nD cco nD ERROR  STATUS
X REMOVE 147 146918 27104 1.46956 30.5636 0000384  PASS
X REMOVE 142 141912 27183 141951 562588 0000393  PASS
x REMOVE 137 1.36926 27.156 1.36958 71.9412 0.000316 PASS
X REMOVE 133 132031 27.048 132052 84.0095 0000207  PASS
X REMOVE 152 15192 26954 151948 21.5051 0000273  PASS

Figure 5.18 Finished verification

Once you have finished the verification process, you can save the verification results
as pdf. The pdf is stored in the Ml memory and it can be downloaded over the eth-
ernet connection. Each pdf report gets a unique name and thus you can have several
verification pdfs in the Ml at the same time.

€ BACK Laboratory CONC 6893%  TEMP 27.09°C
VERIFICATION (Z) D 146956
VERIFICATION RESULT: PASS 19/05/2016 0955923
‘ START NEW VERIFICATION ‘ ‘ SAVE AS PDF
STANDARD LIQUID: MEASUREMENT: e
REMOVE ALL :
@xs°c T T nD  CCD nDERROR STATUS
X REMOVE 1.47 1.46918 27.104 1.46956 39.5636 0.000384 PASS
X REMOVE 142 141912 27183 141951 562588 0000393  PASS
X REMOVE 137 136926 27.156 136958 71.9412 0000316  PASS
x REMOVE 1.33 1.32931 27.048 1.32952 84.0095 0.000207 PASS
X REMOVE 152 15192 26954 151948 21.5051 0000273  PASS

Figure 5.19 Pdf saved
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5.2.4 Collecting field sample points

You can use the field sample functionality to acquire data points for Vaisala K-PATENTS®
field calibration service. Go to the Diagnostics display (see Figure 5.9) and tap Field
sample. Tap Collect field point to start collecting field samples and then tap Save file to
save the collected field points. These can be accessed via http connection. Use the IP
address found in the Ml Settings > Network menu, under Ethernet section. On the Ml
web page select files > fieldsamples > FieldSamples_SlotNumber.

€ BACK Inlet 1 CONC 71.85% TEMP 25.54 °C

FIELD SAMPLE(?)

SAMPLE POINTS CAN BE COLLECTED FOR FIELD
CALIBRATION PURPOSES. 10 FIELD POINTS IS THE
MAXIMUM.

_

TIME traw t ccd nd calc conc

Figure 5.20 Start collecting field samples by tapping Collect field point
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€ BACK Inlet 1 CONC 71.83%

FIELD SAMPLE(?)

SAMPLE POINTS CAN BE COLLECTED FOR FIELD
CALIBRATION PURPOSES. 10 FIELD POINTS IS THE
MAXIMUM.

‘ COLLECT FIELD POINT ‘ SAVE FILE ‘
REMOVEALL TIME traw t ccd
ABORT _
14/12/2018
REMOVE 12:18:05 25.622 25.622 37.9096
14/12/2018
REMOVE 12:17:14 25.623 25.623 37.9296
14/12/2018
REMOVE 12:17:02 25.616 25.616 37.9447
14/12/2018
REMOVE 12:10:34 25.543 25.543 37.9636

TEMP 25.62 °C

nd

1.46893

1.46888

1.46884

1.46878

calc

71.8958

71.8741

71.8575

71.8294

Figure 5.21 Field sampling in process

€ BACK Inlet 1 CONC 71.85%

FIELD SAMPLE(?)

SAMPLE POINTS CAN BE COLLECTED FOR FIELD
CALIBRATION PURPOSES. 10 FIELD POINTS IS THE
MAXIMUM.

REMOVE ALL  TIME traw t ccd
REMOVE 1oaey'® 25648 25648  37.9946
REMOVE oiaet'® 25644 2564  37.955
REMOVE Jaaoe'® 25647 25647  37.9914
REMOVE 1o 220 2564 2564  37.0709
REMOVE Janoa'® 25638 25638  37.9315

1411212018

conc

71.8958

71.8741

71.8575

71.8294

TEMP 25.65 °C

nd

1.4687

1.46881

1.46871

1.46877

1.46888

calc

71.804

71.8465

71.807

71.8288

71.8733

conc

71.804

71.8465

71.807

71.8288

71.8733

Figure 5.22 Save collected field points by tapping Save file
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5.3 Recipe app

Recipe app provides a convenient way to control and switch different chemical curves.
Each Recipe app can provide up to 32 different recipes. Switching a recipe in Recipe app
means switching the chemical curve that is used in calculations. Each process medium
has its specific chemical curve and by switching it the same processing line can be used
to manufacture a variety of products.

5.3.1 Requirements

Using Recipe app requires a Refractometer app, which provides refractive index nD
and temperature as a source data to the connected Recipe app. A licence is required
to enable Recipe app. New Multichannel user interface Ml:s are shipped with Recipe
app licence installed. Old Ml:s require software update to version 1.07 or newer and
licence installation to enable Recipe app. Recipe app licences are granted free of charge
to older Ml:s.

5.3.2 Activating Recipe app

To activate Recipe app go to Settings > Applications, tap on a free application slot and
select Recipe. Select a correct source Refractometer app with Select sources. The avail-
able Refractometer apps are listed based on their location in Ml application slots. If
no Refractometer app is listed in Select sources, then activate a Refractometer app Ref
first.

5.3.3 Creating a new recipe

Ml is provided with a Brix chemical curve as an example recipe for Recipe apps. A
new Recipe app has the example recipe activated by default. A new recipe is instantly
created when the example recipe is renamed. To rename a recipe go to Recipe app >
Calibration > Chemical and select Name. The new recipe is a copy of the old recipe with
the new name.

5.3.4 Modifying a recipe

A recipe can be modified e.g. by adjusting a field calibration parameter to offset the
measurement result according to recipes requirements. To adjust the field parameters
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of an active recipe go to Recipe app > Calibration > Field. In the list, tap the parameter
you want to change, type the new numbers with the number pad and approve the
change by tapping DONE. Note: The parameter lists for Chemical and Field do not fully
fit on the screen. Swipe down or use the scroll bar on the right to view the bottommost
parameters.

All recipes that are present in Ml are visible and usable to all Recipe apps. If a specific
recipe is modified in some Recipe app, the modification propagates also to the other
Recipe app using the same recipe.

5.3.5 Selecting recipe switching mode

Recipes in the Recipe app can be switched manually, via General I/0 module inputs
(Switch input), via Modbus/TCP or via Ethernet/IP. To select the switching mode, tap
the application window to access Diagnostics display. Then tap Remote control and
then select the recipe switching mode.

SELECT RECIPE

©® MANUAL SELECTION
SWITCH INPUT
MODBUS

ETHERNET/IP

CANCEL OK

Figure 5.23 Selecting how to switch recipes in the Recipe app

5.3.5.1 Switching recipe manually

To switch recipe manually, tap the application window to access Diagnostics display.
Then tap Change recipe, select the recipe by tapping its name and accept by tapping
OK.
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SELECT RECIPE

Coffee Milk F13-4
® Infant Milk F12-564
Skim Milk F12-164

Whole Milk F11-5412

CANCEL OK

Figure 5.24 Switching recipe manually
5.3.5.2 Recipe identification numbers for remote control

A recipe is activated remotely, when a remote signal corresponds to a recipe identifica-
tion number. To set the identification number go to Recipe App > Calibration > Remote
control, tap a recipe name and select the identification number for that recipe. The
identification number can have a value between 0 - 31. Different Recipe apps have
independent values for their recipe identification numbers and they need to be set in
each Recipe app that uses remote control functionality.
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€ BACK Outlet 2 CONC 72.96 % TEMP 21.02 °C

REMOTE CONTROL

Coffee Milk F13-4 3
Infant Milk F12-564 1
Skim Milk F12-164 2
Whole Milk F11-5412 0

Figure 5.25 Recipe identification numbers for remote control

SELECT VALUE FOR Whole Milk F12-564

o3

CANCEL OK

Figure 5.26 Setting an identification number for a recipe

5.3.5.3 Switching recipe via General I/O module inputs

A recipe is activated via General 1/0 module inputs, when the inputs form a binary
number that corresponds to a recipe identification number. The recipe switching mode
Switch input must be selected, see figure 5.23. To configure General 1/0O module, go
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to Settings > Modules, tap the appropriate General I/O module to select it and then
View module to access module configuration. Set the wanted inputs to control the
Recipe app, which has a number according to the appslot it is running on. Set the
purpose of inputs to implement a binary number with different multipliers for different
bits. Four digital inputs associated to a single Recipe app enable 2% different binary
number combinations that can address 16 different recipes. After choosing the settings
for inputs, tap Done to save changes and exit the setup.

5.3.5.4 Switching recipe via Modbus/TCP

In Modbus mode the recipe is switched by writing the recipe identification number to
a Modbus register Recipe 1ID, see table 4.2 in section 4.5.3. The recipe switching
mode Modbus must be selected, see figure 5.23.

5.3.5.5 Switching recipe via Ethernet/IP

In Ethernet/IP mode the recipe is switched by writing the recipe identification number
to an Ethernet/IP object RecipeID, see table 4.5 in section 4.5.4. The recipe switching
mode Ethernet/IP must be selected, see figure 5.23.

5.3.6 Using Recipe app to make unit conversions

Recipe apps can perform unit conversions so that measurement results can be dis-
played in two or more units simultaneously. Unit conversions enable familiar readings
like numeric values and engineering units, and comparing the measurement values to
laboratory results gets easier.

5.3.6.1 Creating a recipe for unit conversion

A properly configured recipe is needed for each unit conversion. Create a new recipe
for each new unit to be displayed. For clarity it is recommended to name the new
recipe according to the unit. Toimplement the unit conversion, adjust a field calibration
parameter F 10 by setting its value to (M — 1) where M is the conversion multiplier. See
section 5.3.3 “Creating a new recipe” and section 5.3.4 “Modifying a recipe”.
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5.3.6.2 Displaying several unit conversions simultaneously

To display several unit conversions simultaneously, run each unit conversion recipe in
its own Recipe app. If necessary, activate new Recipe apps, see section 5.3.2 “Activating
Recipe app”. Connect the new Recipe apps to the same source Refractometer app to
perform unit conversions of a single measurement. To change the primary unit marking
on the Recipe app display, go to Recipe app > Calibration and tap the little triangle of
drop-down menu Primary unit.

€ BACK Outlet CONC 7.180 Ibs/gal  TEMP 24.55°C
SELECT DISPLAY MODES CONCENTRATION DIAGNOSTICS
TEMPERATURE
PRIMARY UNIT bs/gal v
o TREND

PRIMARY DECIMALS i

OECHSLE °Oe
SECONDARY UNIT BALLING °Ba LOG

PLATO °P
Milk 2 BAUME B°

FREEZE PT. °CTf
CHEMICAL FIELD REFRACTIVE INDEX]
Ibs/ft3
SOURCES Ibs/gal

SUMMARY

Figure 5.27 Changing the primary unit marking on the Recipe app display

5.3.7 Configuring mA output for Recipe app

If no mA output is configured for Recipe app, app status in Recipe app main view will
blink between current status and message "mA output not configured”. This will pre-
vent false or omitted configuration of mA output. To configure mA output module, go
to Settings > Modules, tap the appropriate mA output module to select it and then View
module to access module configuration. Set the wanted output(s) for Recipe app, which
has a number according to the appslot it is running on. Set the purpose of output(s),
see section 6.4.1. After choosing the settings for outputs, tap Done to save changes
and exit the setup.
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GO TO APPS 5-8% Milk Line 2 £¥ SETTINGS

RECIPE 2 Outlet -
MA OUTPUT NOT CONFIGURED

Whole Milk F11-5412

75.38

:;IC :i?im ® 24 o 0 9 °C

S/N R99951

Figure 5.28 Blinking app status message when no mA output is configured

€ BACK Interface Tag DONE v
MA OUTPUT SLOT 1 TEST =
SERIAL 49 sw 1 uA 1

TYPE 3 CC (uA) 30824 uA2

HARDWARE 0.1 CL (uA) 80000

SOFTWARE 1.2 oc 0

REGISTER APPLICATION PURPOSE

OUTPUT1  RECIPE 2 v CONC v PARAMS CLEAR

OUTPUT 2  (SELECT ONE)

Figure 5.29 Configuring mA output for Recipe app
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6 Module cards

A module card adds functions to the MI, e.g. a relay module card contains two relays
that can be used as wash relays or alarm relays. There are eight module card slots inside
an MI. Each Multichannel User Interface Ml is shipped with one relay module card with
2 independent relays and one mA output module card with two independent 4-20 mA
outputs as a standard. These are already installed in the MI. In addition to the relay
module card and the mA output module card, there is a general input/output module
card with 8 digital inputs/outputs. These module cards have the capability to be used
in any combination as well as added and removed as needed.

6.1 Installation

To install a module card, turn off MI power first. Then open the enclosure, remove the
display screws and fold the display to the side (see Figure 6.1). Unscrew and remove
the module card cover to get access to the card slots. Insert the module card in an avail-
able card slot. To make adding cards easier, start from the left. Vaisala recommends for
safety reasons that relay modules are mounted in slots 2, 4, 6 and 8 (connector down-
wards). This way the relay power wiring is as short as possible. Other module cards
may be mounted in any slot.

Important: A relay module card may have an external power source. Make sure that
also this external power source connected to a relay module is off before installing or
removing module cards.

Important: In some circumstances when switching off Ml, I/Os of General I/O module
are undefined and may go to HIGH state. See Section 6.5 for more information.
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Remove inner door screws Open the inner door
(TX25 screwdriver needed) and move it to the side

Open the four screws holding Insert the module card(s) and
the module card holder replace the module card holder
and remove the holder

Figure 6.1 Installing module cards

To make the connections, first remove the removable connector from the module card.
Bring the module connection cable to the Ml and put it through the cable gland/conduit
hub (1). Then connect wires to the screw terminals on the removable connector (2), see
the module-specific sections for further information. Finally reconnect the removable
connector to the module card (3).

Document/Revision No. IM-EN-MI/C Effective: June 5, 2020



6 Module cards

Figure 6.2 Connecting module connection cable to module card

6.2 Configuration

The MI automatically finds the installed module card(s). To configure a module card,
go to Settings > Modules, tap the appropriate module card to select it and then viEw
MODULE to access module configuration. The selected module card is marked with a
border.

Note: There are two types of EMPTY slots: grey slots do not have module card, striped
slots are turned off (see Figures 6.3 and 6.4 on next page) and there may or may not be
a module card in that slot. If there is a module card, it will be automatically recognized
when the module slot is turned on by selecting the module and then tapping the TURN
ON command.
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€ BACK Interface Tag
TOUCH MODULE TO CONFIGURE IT
GENERAL
&
&
N NETWORK
&
APPLICATIONS
£ £ £
E E E E E MODULES
= =
] ]
USERS
B ©
LOG
& &
N
&

TURN OFF

Figure 6.3 Selecting a module card and viewing module card information
€ BACK Interface Tag
TOUCH MODULE TO CONFIGURE IT
GENERAL

NETWORK

APPLICATIONS

£ 3 3 3
s s z s z s MODULES
o} o & o & o
= =
o} o}
USERS
A o
D LOG
& &
X
&

VIEW MODULE @

Figure 6.4 Selecting a turned-off module
card slot (slot 1 in this case) and turning it on
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6.3 Relay module card PR-50023

The PR-50023 relay module card adds two relays to the Multichannel user interface
MI. The relays can be configured independently to any connected refractometer. The
relays can be used e.g. for controlling prism wash.

Specifications
Relays per module 2
Voltage and current rating Max. 250V/3A
Connection Screw connection with tension sleeve
Connector Phoenix 1900824 — MC 1,5/ 7-ST1-5,08
Contact type Dry contact
Normal relay state NO
Conductor cross section 0.14-1.5 mm? (28-16 AWG)
Stripping length 7 mm (%")
Tightening torque 0.25 Nm (0.18 Ibf.ft)

7 Relay 1+
6 Relay 1-
5 Relay 2+
4 Relay 2-
3 no connection
2 no connection
1 no connection

Figure 6.5 Relay connections
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6.3.1 Configuring relays

On the relay display, first select the application the relay is used for, then select the
function. After the function is chosen, you get access to those relay parameters that
apply to this function.

€ BACK Interface Tag DONE v
CONC - HIGH LIMIT

RELAY SLOT 2 CONC - LOW LIMIT TEST
ERROR
FULL WASH

SERIAL 2 SW NORMAL

TYPE 5 CC (uA) PRECOND

HARDWARE 03 CCL(uA) |T - HIGH LIMIT

SOFTWARE 1.1 cL T-LOW LIMIT
WARNING

REGISTER APPLICATION

OUTPUT1 REFRACTOMETER1 v v PARAMS CLEAR

OUTPUT 2 (SELECT ONE) v

Figure 6.6 Configuring a relay

Note: Even though the relays can be configured independently, it is recommended
that if you e.g. set precondition and wash parameters for a certain refractometer, you
set those in the same relay module card.

Important: When you have chosen the settings for the relays, tap DONE to save changes
and exit the relay setup.

Parameters LIMIT and HYSTERESIS are used to switch the relay based on concentration
or temperature measurement values by the functions CONC - HIGH LIMIT, CONC - LOW
LIMIT, T - HIGH LIMIT and T - LOW LIMIT. The relay closes on high limit when the mea-
sured value exceeds HIGH LIMIT + HYSTERESIS. The relay opens on high limit when the
measured value goes below HIGH LIMIT - HYSTERESIS. Alternatively, the relay closes
on low limit when the measured value goes below LOW LIMIT - HYSTERESIS. The relay
opens on low limit when the measured value exceeds LOW LIMIT + HYSTERESIS.
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€ BACK Interface Tag Finish and
save settings

RELAY SLOT 2

Relay test page
SERIAL 2 SwW 1
TYPE 5 CC (uA) 3949
HARDWARE 0.3 CCL (uA) 80000
SOFTWARE “ « 0 Relay parameters
REGISTER APPLICATION PURPOSE
OUTPUT1 REFRACTOMETER1 v WASH v (earam)(CLeaR)
OUTPUT2 REFRACTOMETER2 v WASH v PARAMS CLEAR

Clear all settings

Figure 6.7 Accessing relay functions

€ BACK Evaporator 1
OUTPUT 1
DEFAULT STATE OPEN
LIMIT 0
HYSTERESIS 0
DELAY BEFORE ACTIVATION MILLISECS 0
DELAY BEFORE DEACTIVATION MILLISECS 0

Figure 6.8 Relay module parameters
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6.3.2 Notification of limit exceeding

When one of the limit functions CONC - HIGH LIMIT, CONC - LOW LIMIT, T - HIGH LIMIT
or T - LOW LIMIT is selected for the relay module and Refractometer app’s measure-
ment result exceeds the configured relay parameter LIMIT, a blinking notification is dis-
played, see figure 6.9. If both concentration and temperature limits are exceeded si-
multaneously, only the concentration related notification is displayed. If there is any
error or warning on the refractometer itself, the limit exceeding notification is not dis-
played. Limit exceeding is always recorded to Refractometer app’s application log, see
section 5.1.2.

GO TO APPS 5-8 Evaporator 1 £¥ SETTINGS

REFRACTOMETER 1 Inlet -
CONC HIGH LIMIT EXCEEDED

83.57,

= i 23.70 ¢

S/N R99951

Figure 6.9 Blinking app status message when relay limit is exceeded

6.4 mA output module PR-50021

The mA output module card adds mA outputs to Multichannel user interface MI. On
the module card there are two independent 4-20 mA current sources. Both current
outputs are configurable independently to indicate for example process concentration
or temperature or other diagnostic data of any connected refractometer. A mA output
has traceable calibration, accuracy is £0.02 mA.
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Maximum load (compliance) is 1000 Ohm. There is a place inside the Multichannel
user interface MI where the cable shield can be connected for grounding.

Cable specifications
Conductor cross section 0.14-1.5 mm? (28-16 AWG)
Tightening torque 0.25 Nm (0.18 Ibf.ft)

T

10 mA out 1+

9 mA out 1-

8 no connection
7 no connection
6 mA out 2+

5 mA out 2-

4 no connection
3 no connection
2 Frame ground
1 Frame ground

| —

Figure 6.10 mA output pinout

The mA outputs are compliant to Namur NE43. NAMUR NE 43 uses the 3.8 to 20.5 mA
signal range for measurement information, with values 221 mA or <3.6 mA to indicate
diagnostic failures (see Figure 6.11). With thatinformation, itis easier to detect a failure
condition on a refractometer, for example, it clearly tells you if you have an empty pipe.

| Measurement Data |
failure OK failure
| | —> mMA
0 3.6|4 20|21
3.8 20.5

Figure 6.11 Default mA output values

Certain malfunctions cause the mA measurements to return to mA default output
value, see Table 6.1 below. Factory setting for default output value is 3.4 mA.
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Returns to default mA

Message Conc Temp
Short-circuit X X
No optical image X

Temp measurement fault X X
No sample X

Prism coated X

No connection X X

Table 6.1 Messages causing mA output value to return to default output

6.4.1 Configuring mA outputs

First select the application for an output, then set function. There are five possible
functions, cALc, CONC, aF, TEMP and ND. After you’ve chosen a function, you can set the

parameters for that function.

e CALC is the calculated concentration value without field calibration adjustment
e cONc is the final concentration value including field calibration adjustment
e QF is the quality factor measuring the image sharpness, available for Refractometer

app

e TEMP is the process temperature
* NDis the refractive index value np from the sensor
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Finish by tapping here

€ BACK IR to save gett%%sg

MA OUTPUT SLOT 1 Tap for output

test page

SERIAL 12 SwW 1

TYPE 3 CC (uA) 30965

HARDWARE 0.1 CCL (uA) 80000

SOFTWARE 12 CL 0

R

Output parameters
EGISTER APPLICATION PURPOSE
OUTPUT1 REFRACTOMETER1 v CONC C_aear >—Clears all settings

OUTPUT2 (SELECT ONE) v for this output

Figure 6.12 mA output settings

mportant: When you have chosen the settings for the outputs, tap DONE to save

changes and exit.

6.5 General I/0 module PR-50024

The General 1/0O module card adds digital inputs and outputs to Multichannel user in-
terface MI. The module card provides 8 input/output channels.

The input and output terminals are galvanically isolated according to

UL 2500 V rms (UL1577)

CSA 800 V rms (1131V peak) maximum working voltage - basic insulation
CSA 400 V rms (566V peak) maximum working voltage - reinforced insulation
VDE Reinforced insulation 560V peak

TuV Reinforced insulation 400V rms maximum working voltage

Cable specifications

Conductor cross section 0.14-1.5 mm? (28-16 AWG)

Tightening torque, max. 0.25 Nm (0.18 Ibf.ft)
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Voltage reference:
10 voltage can be selected with a jumper in the module. 10 voltage options are internal
5V, internal 24V and external voltage.

Important: The default jumper setting on PR-50024 makes 1/0 to work with 5 VDC.

©

When external voltage is selected, a voltage of 3-30 VDC must be provided between
V_IO and GND pin.

Warning! When external power supply is connected to General I/O module terminals
and power to MI or module is disconnected, 1/0 states are undefined and may go to
HIGH state.

>

mE 24V

m |5
B EXT VOLT

When internal voltage is selected, voltage reference for switch input can be taken from
V_IO and GND pins.

mm 5V
mm EXTVOLT

24V
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Electrical characteristics:

EXTERNAL 10 VOLTAGE SUPPLY

External 10 voltage input range (VIO) 3-30VDC
Absolute minimum external |0 voltage input 0VDC
Absolute maximum external 10 voltage input 36 VDC
OUTPUTS

Maximum combined* supply current when using internal {20 mA
24V

Maximum combined* supply current when using internal {100 mA
5V

Maximum individual channel supply current when using |1 A
external 10 voltage

Maximum combined* supply current when using external |2 A

10 voltage

10 output voltage (voltage drop) when using external 10
voltage

VIN-0.15VDC @ 5VDC
VIN-0.20 VDC @ 24 VDC

INPUTS

Input type Sinking
Logical O: voltage range 0.0.-0.7 vDC
Logical 1: voltage range 1.0-30 VDC
Input impedance 10 kohm
Absolute maximum input voltage 36 VDC

* current limit shared with all 8 channels
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6.5.1 Connecting inputs/outputs

Terminal no.|Description Function

1 Digital input/output In/Out 1

2 Digital input/output In/Out 2

3 Digital input/output In/Out 3

4 Digital input/output In/Out 4

5 Digital input/output In/Out 5

6 Digital input/output In/Out 6

7 Digital input/output In/Out 7

8 Digital input/output In/Out 8

9 Ground for outputs GND

10 10 voltage input/output|V_IO
1
2
3
yA
5
6
7
8
9
10

| —

Figure 6.13 1/0 module pinout
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Digital outputs:
Digital output voltages are selected with jumper. GND (pin 9) is used for ground. See
Figure 6.14 for connections.

Digital inputs:
Digital inputs can be used as switch inputs or controlled by external signal. Switch input

configuration is shown in Figure 6.15. When an external signal is used, an external
power supply is connected between input pin and GND (pin 9) as seen in Figure 6.16.

PR-50024

GND
V_IO

Figure 6.14 Channels 1 and 2 configured as output

PR-50024

GND
V_I0

__+|7

U

Figure 6.15 Channels 3 and 4 configured as input and connected as switch input
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PR-50024

GND
V_l0

Figure 6.16 Channel 5 configured as input from external power supply

6.5.2 Configuring the general 1/0 module card

To configure the inputs and outputs, select the module card in the module view. Select
the application to which the input/output is connected and then choose the desired
function from a list.

The digital outputs can be configured for

e Concentration - high limit

e Concentration - low limit

e Error

¢ Full wash (precondition, wash, recovery)
e Normal

e Precondition

e Temperature - high limit

e Temperature - low limit

e Warning

e Wash

The digital inputs can be configured for

e External hold
e External wash
e External wash stop
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€ BACK Evaporator 1 Tap to save all settings

Tap for test page

GENERAL IO SLOT 6

SERIAL 6 SwW 1

TYPE 6 CC (uA) 15110

HARDWARE 1.1 CL (uA) 80000

SOFTWARE 2.0 ocC 0 Change I/O 1
parameters

REGISTER APPLICATION PURPOSE Clear 1/0 1

1701 REFRACTOMETER 1 v OUT: WASH v settings

1102 REFRACTOMETER 1 v OUT: PRECOND v PARAMS CLEAR

1103 REFRACTOMETER2 v OUT: WASH v PARAMS CLEAR

110 4 REFRACTOMETER2 v OUT: PRECOND v PARAMS CLEAR

1105 REFRACTOMETER 1 v IN: EXT WASH v PARAMS CLEAR

1106 REFRACTOMETER 1 v IN: EXT WASH STOP v PARAMS CLEAR

1107 (SELECT ONE) v

1108 (SELECT ONE) v

Figure 6.17 General I/0 module card configuration

Parameters LIMIT and HYSTERESIS are used to switch the digital output based on con-
centration or temperature measurement values by the functions CONC - HIGH LIMIT,
CONC - LOW LIMIT, T - HIGH LIMIT and T - LOW LIMIT. Switching on high limit activates
when the measured value exceeds HIGH LIMIT + HYSTERESIS. The output switches off
on high limit when the measured value goes below HIGH LIMIT - HYSTERESIS. Respec-
tively, switching on low limit activates when the measured value goes below LOW LIMIT
- HYSTERESIS. The output switches off on low limit when the measured value exceeds
LOW LIMIT + HYSTERESIS.

Important: When you have chosen the settings for the inputs or outputs, tap DONE to
save changes and exit the setup.

6.5.2.1 Using the general I/O module to trigger prism wash

Prism wash can be started by configuring the general input for external wash request.
To activate the wash system a relay must be configured to be a wash relay. Select the
wash function on the relay display, see figure 6.6. To configure the general input, select
the function "IN: EXT WASH" on the I/O module display.
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€ BACK

GENERAL IO SLOT 6

SERIAL
TYPE
HARDWARE
SOFTWARE

REGISTER
1/01
1/02
1/03
1/0 4
1/05
1/06
1/07
1/08

2.0

APPLICATION

REFRACTOMETER 1 v

(SELECT ONE)
(SELECT ONE)
(SELECT ONE)
(SELECT ONE)
(SELECT ONE)
(SELECT ONE)
(SELECT ONE)

v

< € < < < <

Evaporator 1

IN: EXT HOLD A

OUT: T - HIGH LIMIT

(SELECT ONE)
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v PARAMS

Figure 6.18 Selecting the function "IN: EXT
WASH" to configure external wash request
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7 Prism wash

In some applications the process flow does not keep the prism clean because flow ve-
locity is not enough to keep the prism clean, or the process medium is sticky. In these
applications the prism can be automatically cleaned by installing a wash system (see
the refractometer manual).

7.1 Configuring prism wash

The prism wash settings for different refractometers are independent of each other.
The wash system is active if a relay has been configured to be a wash relay (see Sec-
tion 6.3.1) and the wash time is not zero. An automatic wash function can be configured
so that all refractometers connected to Ml have different wash parameters. The wash
parameters can be configured at Refractometer app -> Configuration -> Wash.

7.1.1 Wash cycle

The wash logic is shown in Figure 7.2 as a flow diagram. The automatic prism wash cycle
(Figure 7.1) consists of three phases: precondition, wash and recovery. The optional
preconditioning function is used to e.g. blow out the condensate from the washing
line before washing. After the preconditioning there is a one-second pause to avoid
having both precondition and wash relays active at the same time.

The wash cycle is initiated when the wash interval has elapsed. The wash can also
be started by configuring a general input for external wash (Section 6.5.2) or manually
from the user interface at Refractometer app -> Calibration menu. The order of priority
for these wash triggers is

1. manual wash
2. external wash request
3. wash interval timer

The wash relay is closed for the wash time specified in the wash settings.

After the wash phase is completed, a recovery time is spent. During the wash cycle (pre-
condition, wash, recovery) the measurement result is in hold unless otherwise speci-
fied.
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PRECOND. [ I

WASH [ 1
RECOVERY [ L
INTERVAL L1 LI

Figure 7.1 The automatic prism wash cycle

Preventing automatic wash:

The precondition and wash relays are never activated by the automatic wash control:

— If diagnostic message is NO SAMPLE as this indicates a clean prism in an empty process
line. The diagnostic message is WASH STOP/NO SAMPLE.

— Ifawash stopis present, indicating e.g. that there is no process flow. The diagnostic
message is EXTERNAL WASH STOP.

— If the process temperature limit is activated and the temperature falls below the
limit, indicating that the process is not running. The diagnostic message is LOW TEMP
WASH STOP.
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YES

MANUAL
WASH been
pressed?

YES

Wash
interval
reached?

Temp
limit
active?

Temp
above
limit?

Message
O SAMPLE?2

Restart wash
interval timer

Wash cycle

Figure 7.2 Wash logic
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External wash is triggered at
the general input. If the
input is held logical high,
only one wash cycle is
carried out.

The wash is inhibited if
there is no sample, no
refractometer or the
refractometer cannot
measure correctly.
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Figure 7.3 Wash cycle
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7.1.2 Setting prism wash parameters

To set prism wash parameters for a given refractometer, first select the Refractometer
app, then select Calibration and then Prism wash. This menu contains the alternatives
(factory settings are given in parentheses):

1. Precondition secs 0-60 s (0)

2. Recovery secs 0-120s (20)

3. Wash secs 0-30s (3)

4. Empty pipe check (enabled)

5. Wash check mode (disabled)

6. Wash verify delta nD limit 0.0-0.5 (0.0)

7. Wash inhibit temp enable (disabled)

8. Interval mins 0-1440 min (20)

9. Wash inhibit temp value 0-200 C (0)

10. Wash verify nD limit 1.15-1.80 (1.35)

11. Wash failure tolerance mins 0-1440 (0)
12. Measurement hold during wash (enabled)
13. Temperature hold during wash (disabled)

The prism wash cycle: The timing of the wash cycle is controlled by the WASH INTERVAL,
PRECONDITION TIME, WASH TIME and RECOVERY TIME settings. If the WASH INTERVAL is set to zero,
the wash can only be initiated by using the manual wash (PRISM WASH on Diagnostics
menu) or general input module configured for external wash.

If the PRECONDITION TIME is zero (or there is no relay configured for preconditioning), the
preconditioning phase is skipped. If the WAsH TIME is zero (or there is no relay for wash),
the wash functionality is completely disabled.

The recommended wash times and wash medium pressures are given in the refrac-
tometer manual.

Wash check mode, standard: The prism wash check monitors automatically that the
prism wash really has an effect on the prism. In the wasH cCHECK mode, prism wash is
accepted if the refractive index np either falls below wash verify np limit (default 1.35)
at NORMAL OPERATION Or NO SAMPLE occurs. This is the indication of a successful wash
with water or steam.If the wash is not accepted, the diagnostic message PRISM WASH
WARNING will appear. If no wash is accepted during wash tolerance time, the message
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becomes PRISM WASH FAILURE. Both messages and the wash tolerance counter are re-
set by a successful wash.The Wash check mode, automatic wash cut differs from the
standard mode by stopping the wash 2 seconds after the np falls below the limit.

To stop the measurement for the duration of the prism wash, choose MEASUREMENT
HOLD DURING WASH and in that menu activate the hold function. The CONC reading and
mA output are held in the value they had immediately before starting the wash cycle.
You can also stop temperature measurement for the duration of the wash by setting
TEMPERATURE HOLD DURING WASH.

To set a low temperature limit, choose WASH INHIBIT TEMPERATURE ENABLE, enable it (fac-
tory setting is disabled) and then set the temperature with WASH INHIBIT TEMP VALUE. The
temperature is in the units that is chosen from the Calibration menu as the secondary
unit.

The empty pipe check prevents washing if message is NO SAMPLE, i.e. there’s no
process liquid in the pipe. To deactivate (or activate) the empty pipe check, choose
EMPTY PIPE CHECK and then the appropriate menu command.

To change the wash nD limit, select WASH VERIFY ND LIMIT to set the np to be used by the
wash check functionality.

If you have set a wash verify delta nD limit, a temporary wash verify limit is calculated
in the beginning of wash: np |imit = Np current — ANp. This temporary limit is compared to
actual wash verify nD limit parameter, and the higher of these values takes precedence.

To set wash tolerance time, select WASH FAILURE TOLERANCE to set the time during which a
wash has to be accepted. If no wash is accepted during wash tolerance time, the mes-
sage becomes PRISM WASH FAILURE. The wash tolerance counter is reset by a successful
wash.
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8 Specifications

Model: Multichannel User Interface
Product code: MI-M-UN-AC

S/N: MI100103

Tag:

100-240V AC, 50/60 Hz, 60 VA

Made by VAISALA Oyj, Vantaa, Finland

www.vaisala.com @ c E T)l::274x

Model: Multichannel User Interface
Product code: MI-M-UN-DC

S/N: MI100103

Tag:

24VDC,60W =—=—=

Made by VAISALA Oyj, Vantaa, Finland

www.vaisala.com @ c E T)l::274x

100-240 V AC

24V DC

Figure 8.1 Ml nameplates
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Display:

xga 1024 x 768 pixels, touch screen

Power:

AC input 100-240 VAC, +10%, 50/60 Hz, 60 VA, optional
24 VDC

Overvoltage category:

ovcl

Refractometer connectivity:

1-4 refractometers can be connected to the MI.
Refractometers independent of each other: own

parameter sets and usable in different applications.

Ethernet connection:

10/100 Mbit/s, data acquisition over UDP/IP Protocol

Modules:

1-8 modules for added connectivity

Apps:

1-4 apps

Protection class:

Enclosure IP66/67. Type 4X.

Installation: Indoor/outdoor, max. 50°C (122°F), min. 0°C (32°F),
must be protected from rain and direct sunlight.During
installation highest relative humidity of ambient air 80%.
Highest altitude 2000 m above sea level.

Weight: 12.9 kg (28.5 Ibs)

Regulatory compliance:

Safety: IEC 61010-1:2010/EN 61010-1:2010, CSA
certified to CSA-C.22.2 No. 61010.1-12, UL 61010-1:2012
Electromagnetic compatibility: IEC 61326-1:2012/EN
61326-1:2013.

Optional modules

Relay Module:

2 signal relays 150V/3A

mA Output Module:

2 x 4-10mA, max. load 1000 Ohm, galvanic isolation
1000VvDC

Regulatory compliance

Safety: IEC 61010-1:2010/EN 61010-1:2010, CSA
certified to CSA-C.22.2 No. 61010.1-12, UL 61010-1:2012
Electromagnetic compatibility: IEC 61326-1:2012/EN
61326-1:2013

Document/Revision No. IM-EN-MI/C
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8.1 Model code

MULTICHANNEL USER INTERFACE

Model and description Model

MI = Multichannel user interface, stainless steel enclosure with wall mount. (Ml
Connectivity for up to 4 refractometers with Ethernet output, included

1 x mA output module card (2 x 4-20 mA), 1 x Relay module card (2 relays,
250 V/3A)

Cable connection for power
-U = %inch NPT type conduit hubs -U
-M = M20x1.5 metric cable glands -M

Electrical classification

-UN = Unclassified area, General Purpose, Ordinary location -UN

Power supply
-AC = Power supply 100-240 VAC 50/60 Hz -AC
-DC = Power supply 24 V DC -DC

Module cards for MI (0-8 modules selectable in total, one or several)

-MO1 =1 x mA output module card, for 2 x mA output (included in standard [-MO1
delivery)

-MO2 =2 x mA output module card, for 4 x mA output -M02
-MO3 = 3 x mA output module card, for 6 x mA output -M03
-MO4 =4 x mA output module card, for 8 x mA output -MO4
-RM1 =1 x Relay module card, for 2 x relay output (included in standard -RM1
delivery)

-RM2 = 2 x Relay module card, for 4 x relay output -RM2
-RM3 = 3 x Relay module card, for 6 x relay output -RM3
-GO1 = 1 x General I/0 module card, 4 x digital input, 4 x digital output -GO1
-GO2 =2 x General I/0 module card, 8 x digital input, 8 x digital output -G02
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8.2 Parts
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A EU declaration of conformity

VAISALA

EU DECLARATION OF CONFORMITY

Manufacturer: Vaisala Oyj

Mail address: P.O. Box 26, FI-00421 Helsinki, Finland
Street Address:  Vanha Nurmijarventie 21, Vantaa, Finland

This declaration of conformity is issued under the sole responsibility of the manufacturer.

Object of the declaration:

K-Patents Multichannel User Interface Ml

The object of the declaration described above is in conformity with Directives:
RoHS Directive (2011/65/EU)

EMC Directive (2014/30/EU)
Low Voltage Directive (2014/35/EU)

The conformity is declared using the following standards:

EN 50581:2012 Technical documentation for the assessment of electrical and
electronic products with respect to the restriction of hazardous substances

EN 61000-3-2:2006 + A1:2009 + A2:2009 Electromagnetic compatibility (EMC)
- Part 3-2: Limits - Limits for harmonic current emissions

EN 61000-3-3:2013 Electromagnetic compatibility (EMC) - Part 3-3: Limits -
Limitation of voltage changes, voltage fluctuations and flicker in public low-voltage
supply systems

EN 61010-1:2010 Safety requirements for electrical equipment for measurement,
control and laboratory use — Part 1: General requirements

EN 61326-1:2013 Electrical equipment for measurement, control and laboratory
use — EMC requirements — intended for use in industrial locations

Signed for and on behalf of Vaisala Oyj, in Vantaa, on 1% September 2019

P s

Jukka Lyémio
Standards and Approvals Manager

Vaisala Oyj | PO Box 26, FI-00421 Helsink, Finland
Phone +358 894 01 | Fax +358 0 8949 2227

Email I

Donicile Vantaa, Finland | VAT F01244162 | Business ID 0124416-2
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B Software licence

This software includes parts of software libraries included under the following licence
notices.

Copyright ©2012, Aaron Gifford All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

e Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer.

e Redistributions in binary form must reproduce the above copyright notice, this list
of conditions and the following disclaimer in the documentation and/or other ma-
terials provided with the distribution.

e Neither the name of the <organization> nor the names of its contributors may be
used to endorse or promote products derived from this software without specific
prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS
IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL AARON GIFFORD BE LIABLE FOR ANY
DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SER-
VICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,
OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE
USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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C Command selection tree for Refractometer application

C Command selection tree for Refractometer ap-
plication

Main screen

[REFR.APP |- »DIAGNOSTICS |-»{PRISM WASH
»VERIFICATION
»FIELD SAMPLE

|
|
|
»[INPUT |
|
|
|

MOUTPUT
»IDENTIFICATION
»SUPPORT

CALIBRATION SELECT DISPLAY CONCENTRATION
MODES

PRIMARYUNIT | bgoTH |

PRIMARY DECIMALS

|
[SECONDARY UNIT CELSIUS |
CHEMICAL :_[{w
FIELD |
TAG |
SENSOR
SOURCES

|
|
PRISM WASH |
SUMMARY |

TREND

»LOG [»[CLEAR
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D Command selection tree for settings

D Command selection tree for settings

Main screen

[ SETTINGS }»{GENERAL

|_

»DISPLAY SETUP

QUADRANT

»SCREEN BRIGHTNESS |

ONE ON TOP

»LANGUAGE | DUAL VERTICAL |
,|HIGH CONTRAST ONE MAXIMIZED
MODE
g »DATE & TIME |
= ,[PROTECT WITH
I PASSWORD
o »BACKUP/RESTORE |
(5]
£3 »FACTORY RESET |
S § » UPDATE |
c
2c »SYSTEM TAG |
= O
3 3 PINETWORK _ |»CURRENT IP ADDRESS |
& % 6>||P ADDRESS MODE »{STATIC |
Sa ‘g»ISET STATIC IP ADDRESS]| p{DYNAMIC |
SP[SET SUBNET MASK | B{AUTO |
2L [SET FIRST SENSOR
SlliP ADDRESS YES
»START BOOTP SERVER H¥NO |
»CURRENT IP ADDRESS | »AUTO
TpIP ADDRESS MODE [-»[STATIC |
SP[SET STATIC IP ADDRESS] pDYNAMIC |
WH[SET SUBNET MASK | lAUTO |
»SET DEFAULT GATEWAY ]
»APPLICATIONS}»{APP SLOT X (1-8) ADD |
MODULES __|-»[MODULE SLOT X (1-8) ]
»USERS [/ADD USER SET NAME |
PILOG l—PlCLEAR | SET PASSWORD
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