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1. Nanodac password security

While in Logged out mode the control loop can be viewed but no alterations can be made. The program page
can be viewed but no change in status or editing of the program can be made. Various chart pages can be
viewed along with said history for charts. Operator notes can be viewed and written to charts and message log.
Password codes: Operator level: 9

Password codes: Supervisor level: 5

Password codes: Engineer level: 95

While in Operator mode all of the above is available plus you can change the set point of the control loop.
Change the status of the program (i.e. Run, Hold or Reset). Edit, load or delete a program. Carry out a demand
archive to a device and choose what device said archive should be sent to (USB or FTP server). See main manual
for details.

While in supervisor mode the following can be changed: store a program

While in Engineer mode the following can be change: Time; Date; Communication setting.

2. Login and Quick Start Guide

2.1 Login

Before a user can operate the Nanodac temperature controller they must log in. The procedure for log in is
shown below. There are 3 levels of access and these are Operator, Supervisor and Engineer. These provide
different levels of access to parameters. Please determine who should be given access to the passwords for
these levels to ensure safe operation of the equipment.

Switch on the Instrument. Also refer to section 4.3.8.

To run a program you must ‘log in’. To log in, follow the instructions below.

Press the Home button (Left hand button) to bring up the LOG IN screen as shown below. Highlight the Log in
by using the up key and down key.

Eurotherm Eurotherm
See section
4.2.2 for o
details of e
status bar S .
icon Wakeg QUi Log in Tab
PV WSPS‘

nanodac

Home/

Return Key Scroll Key Up Key
1. After turning the furnace on you will be 2.,Pres_s th_e ‘l_Jp Key’ once, so the ‘Log
presented with this default screen. Press the !" tabis h|g,h||ghted. Then press the
‘Home/Return Key’ to access the main Scroll Key’.

menu.



CARBOLITE
nanodac™ VCEROEZR

Eurotherm ___Eurotherm

Access

(=140 L ogged Out +

Up Key

. ] 4. You should then be presented with this
3. You should then be presented with this screen. Press the ‘Scroll Key’.
screen. Press the ‘Up Key’ once.

Note there are three levels of access as default. ‘Engineer’ has the highest level of access allowing you to set
features available to the supervisor and operator, change the time, date, IP address and the name of the product.
As a default the ‘supervisor’ will be able to edit the auto tune. The ‘operator’ will only have access to the basic
functionality of the product i.e. change the temperature set point, set a program running, saving an program and
store data.

Once ‘Scroll’ has been pressed a ‘Password’ item will open, press ‘Scroll’ again. You will then be prompted to
enter the password. Scroll through the letters then press the ‘Scroll Key’ on the ‘Numeric’ button. Select ‘9’ then
press the ‘Scroll’ Key’. A star should appear on the ‘password’ box. Then press the ‘Home/Return Key’. You will be
then asked to ‘Accept?’ Highlight the ‘Yes’ item and press the ‘Scroll Key’. You will then return to the main menu.
Press the ‘Home/Return Key’ one last time to return to the home screen. You are now logged on.

Note that LOGIN has now changed to LOG OUT as shown below. This is normal and correct.

Eurotherm

Press any button to return to the home page (home page). It will now be possible to select and highlight the
boxes in the program page and select “RUN” to run a program.
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2.2 Quick Start Guide — Set a Temperature

2.2.1 Control home screen

Measured
Graphical = - Temperature
Representation
of Element .
Working Set
Output Power o _—" point (WSP)
WSP
Graphical Wege St Temperature
Representation sp1 WO Set Point (SP1)
of Measured Mode "AUto
(PV) & Working PV WsPo Man.op 0%
Set Point @lnanodac X 155
(WSP)
Temperature
Home/ Up Key
Return Key

Down Key

Scroll Key

2.2.2 Setting a Temperature

Eurotherm Eurotherm

PV PV

WSsP

Working Output
0.0%

WSP
Working Output
0.0%

PV WSP

nanodac

SP
PV WSP

nanodac

2. Arrows will then appear on the ‘SP1’ tab.
You will then be able to use the ‘Up Key’ &
‘Down Key’ to select a temperature. Press
the ‘Scroll Key’ again to enter the

temperature & the furnace will start heating.

1. On the default screen press the ‘Scroll
Key’ once. This will highlight the ‘SP1’ tab,
then press the ‘Scroll Key’ again.

Once the furnace reaches temperature will stay there until you repeat the previous steps and select a new
temperature. To turn off the heating set the set point to ‘0’.
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2.3 Programming

2.3.1 Creating a Program

Up to 100 programs can be saved on the Nanodac controller. Each program can have up to 25 segments.
There are 5 segment types that can be selected, which are ‘Ramp’, ‘Step’, ‘Wait’, ‘Dwell’ & ‘End’. The
following instructions will show you how to create & save a program.

~_ Eurotherm

Eurotherm |

+ Current Program* r

PV Program
WsP Edit item

Working Output
0.0%

—

SP1 "10.0

sp Mode item
PV WSP
@ nanodac s nanodac 1008112
1. On the default screen press the ‘Up Key’ unit 2. Once on the program screen, press the
you reach the program screen ‘Scroll Key’. This will highlight the ‘Mode’

item. Then press the ‘Up Key’ unit you
reach the ‘program edit’ item. Then press
‘Enter’.

Eurotherm |
Program Edit

s

Ramp Style |EEEERNR
Ch1 Ramp Units [FERSEconamY
Segment Number _
Segment Name _
Type (EET IR

cn1 Ts R

Eurotherm |
Program Edit

e

Ramp Sty1c REEEMIN

Segment Number §§ >

Segment Name _
Type KA
cn1 T [

3. Once on the program edit screen, scroll 4. Then scroll down to the “Type’ item and
down until you reach the ‘Segment press ‘Enter’. Select the required segment
Number’ item. To create a new program type and press enter again. If you choose
make sure you start on segment 1. To do Ramp’, you then have to choose the set point
this press ‘Enter’ on the tab then scrolling (Ch1 TSP) and Ramp Rate (Ch1 Rate).

until you reach the correct number. To These are the two item directly below.

select, press ‘Enter’ again Note: Your final segment has to be ‘End’
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Setting the segment types:

e Step: a set point, ‘Ch1 TSP’, must be set
e Dwell: a ‘Duration’ must be set in the format HH:MM:SS
e Wait: no additional action

e End: no additional action

Eurotherm
Program Edit

Eurotherm
Program Edit

Pl

Ch1 Ramp Units [FERSECORGN

Operation
SICII Failed
HehIcInl Current Program
Ramp Style
Ch1l Ramp Units

Segment Number _

Segment Number
Segment Name
Type

End Type

Eventl .

5. To add another segment scroll up to the 6. Once the program is finished, you can ‘Store’ it by
‘Segment Number’ tabs & select the next highlighting the ‘Operation’ tab & pressing ‘enter’ and
number. selecting ‘Store’

Note: each segment can be named by Npte: You can ‘Load’ or ‘Delete’ any program through
selecting ‘Segment Name’ and entering in this tab too.

a new name.

Eurotherm Eurotherm

N ‘Numeric’ "« Del

dustrial Engineering\Matthew Wilkinson\1. Sales &

7. Scroll down and Highlight ‘New File’. Selectby 8. Then enter a program name. To save, press the
pressing ‘Enter’. Home/Return Key’. Then select ‘Yes on the ‘Accept

changes?’ screen
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Eurotherm |

+ Current Program*

Mnanodac 10/08/15

1. To select a program to run, select the
‘Edit Program’ tab

: Eurotherm |

) dustrial Engineering\Matthew Wilkinson\1. Sales &

3. Scroll down and select the Program
you wish to run and press ‘Enter’.

= Eurotherm |
Program Edit

Operation
Status

Ramp Style
Ch1l Ramp Units

2. Highlight and select the Operation tab
press ‘Enter’. Then select ‘Load’, press
‘Enter’ aaain.

Eurotherm |
+ Current Program i

13:50:41

10/06/15

4. Go back to the program screen and
press ‘Enter’. This will highlight the
‘Mode’ tab. Scroll up to ‘Run’ and press
‘Enter’. The program will now run fully.

Note: you can cancel the program running

at any time by selecting the mode tab and
selecting ‘Reset’

10
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2.4 Data Logging

The Nanodac is set up to continuously record logged data whenever it is turned on. Note, the Nanodac
will not record data when logged in as ‘Engineer’.

It is set up to record data every 10 seconds and the internal storage of 50MB is capable of storing 85 days
of data at this rate. When the Nanodac is recording the green . for record icon is displayed in the
bottom left of the screen.

Nanodac records the controlled temperature and the % element power control and any other physical or
virtual channels that have been setup.

The following instructions will show you how to archive this data onto a USB stick, to transfer onto a
computer.

The first step is to insert your USB device (pen drive/hard drive) into the USB port located on the control
panel of your furnace.

Eurotherm | Eurotherm |

Demand Archiving
Status
Last Archive

1. On the main menu select ‘Demand 2. Make sure the ‘Archive To’ item is
Archiving’. on ‘USB’.

11
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Eurotherm |

Demand Archiving

Archive To [SERREG—
Archive [YTIRE

Suspend Schedule _
Cancel Al ST

Status

Last Archive The ‘Status’ item will say ‘Transferring’

while the action is being performed &
then ‘Complete’ once it is safe to
remove the USB device.

3. Then select the ‘Archive’ item. This will give
you 7 options: ‘Bring To Date’, ‘All’, ‘Last
Month’, ‘Last Week’, ‘Last Day’, ‘Last Hour’ &
‘None’. Select the option you'd like and press
‘Enter’. The Data transfer will then begin.

2.5 Setting up nanodac™ for the use in iTools (via Ethernet TCP/IP)
Using the Ethernet port on the back of the nanodac™ is simple to us but you will need to add a TCP/IP port
within iTools in order for it to recognize the nanodac. Simply go to you windows operating system ‘Control
Panel’, then click on the iTools icon.

Registry Settings - iTools Configuration (== New TCP/AP Port @
TCRAF K
| Product Key I Senal Ports | rization I OPC Server Startup Name: example Enabled
Configure TCP/IP ports for MODBUS over Bthemet st 1
Settings may be overidden by an Address Space Fle. See OPC Server Startup tab. Connection Type: R
Enabled Connection Type Host Name Remote Port TihizatE 1500 S
Host List:
Haost Mame/IP Address TCF Port Block Size Ping
143121.4.80 502 125 Yes
@ 0N e ] e
Click on the TCP/IP tab, then click Add... (1) Enter a name for your nanodac, (2) click on

Add... to assign the IP address of the nanodac, and
(3) click OK After completing, you can exit out of
the configuration, now load iTools, and then click
on “Scan”
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v iTools
Eurotherm File Devi
=Y Bridge
. GUlcon 2.0 Reference
£ GUIcon 2.0 User Manual
N GUlcon20
% iTeols Engineering Studio
#H iTools Programmer Edi
& iTools Wizards
# opcC Scope
B8] Review QuickChart
@ Review ]
iTools Advanced A Brow
Manuals

MNew File

More Tools
TUS

nanodac™
ce View Options Window Help
% ap Q ‘
Open File Sca Add Views
| # OPC Scope I §
m b
58 Q Find

Be sure to choose the first option; “Scan all device addresses (255 first, then 1 to 255)”

Enable Background Scan

@ Scan all device addresses (265 first, then 1 to 254]

Scan from device address 1 to

LConnect via Series 2000 Interface Adapter [not CPI)

Connect via CPI clip or IR cable

+| Scan for Euratherm devices only

[permitted range: 1 to 254)

X5

254

After about 5-10 seconds, you will see the device pop up in the left hand side. The icon next to the name

indicates its synchronizing.

w iTools
File Device View Options Window Help
&) B il = &
Mew File  Open File Load Save Print

[Z] Graphical Wiring [EH Parameter Explorer [} Terminal Wiring b

w iTools
File Device View Options Window Help
) B ® @ ' & %
MNew File  Open File Load Save Print Scan

£} example.149-121-4-80-502-IC

\

4 1 2

£ Browse @ Find

-1 Instrument
+D Network
-0 Group

{0 Channel

+D VirtualChannel
+D Loop

420 AdvancedLoop

4 1

4 Browse @ Find

+D Instrument
+D Metwaork
+D Group
+[:| Channel

[T Graphical Wiring 5 Parameter Explorer [J] Terminal Wiring £

Once you see the “book” icon, this means it’s fully synchronized and you cannot fully edit the configuration.
Be advised that the first time you connect the nanodac™ via iTools, it could take upwards of a minute to

synchronize.
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2.6 Batch Control (Optional)
Batch control allows the user to give a unique identifier (Batch ID) to each run of the furnace/oven.
Any downloaded data logging files will include this Batch ID, allowing for the easy identification and organisation of
data. The Batch ID can also be used to track any resulting product.

2.6.1Batch Summary Page
e From the Home Display, press the arrow keys to scroll through the screens and access the Batch Summary
page.

No
test
& 21/11/18

e BRI
21/11/18

If the batch is active, the screen shows a summary of the current batch. If the batch is not active, the screen shows
the details of the previous batch.

e Press the scroll key to highlight the “Page” icon in the top right hand corner of the screen. The “Page” icon is
visible for all users logged into the nanodac™.

No

R——
1 21/11/18

#1537

B BEE L
21/11/18

e When the “Page” icon is highlighted, press the scroll key again to access the “Batch Control” page.
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2.6.2Batch Control Page

The Batch Control page allows the user to enter a new batch ID and operator details.

B 15:56:01
21/11/18

Press the “down” arrow key to highlight the “New” parameter.
Press the scroll key to select the “New” parameter.

Press the arrow key to change the value to “Yes”.

Press the scroll key to accept the change.

T 1575640
21/11/18

Setting the “New” parameter to “Yes” clears the “Batch ID” and “Operator” fields,
To enter new values into the Batch ID and Operator fields, highlight them using the arrow keys, then press the scroll key to
enter a new text string of your choice, as shown in the example below:

15
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1. Use the arrow keys to scroll through and highlight the “Batch ID” field.

A. :ﬁ;' "#:- i bt i

) 15:56:46
21/11/18

3. Follow the same process to set the “Operator” value.
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T e 1575640
21/11/18

Once you have set the “Batch ID” and “Operator” values, you can then start the batch.

Use the arrow keys to highlight the “Start” parameter.
Use the scroll key to select the parameter.

Use the arrow keys to change the value to “Yes”.
Press the scroll key to accept the value.

The “Start” field will change to say “Stop”.

Batch Control
| ~ Active Yes
Batch D e
Operator tom
Stop

FYHTMAG.5/730

To stop a batch:
e Press the arrow key to highlight the “Stop” parameter.
e Press the scroll key to select the parameter.
e Use the arrow keys to change the value to “Yes”.
e Press the scroll key to accept the new value.

Once the batch has stopped, the field will change to say “Start”.

e Press the page key to return to the “Batch Summary” page.
17
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000010
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When the logged data is downloaded to a USB memory stick, then loaded into the Quickchart Lite software, it is possible to
view all of the batches downloaded.

Data can be selected and viewed by individual Batch ID.

2.6.3Batch Control Fields

Carbolite Gero has set two control fields: “Batch ID” and “Operator”. It is possible to have a total of 6 batch control fields.
To change the fields, you must log in as “Engineer”, highlight the “Batch” option, and enter.

You will see the following list of parameters:

Mode Use start/stop

Field (#.) Set the number of required fields here, the maximum is 6

Field 1 Batch ID (this text can be modified as required)

Batch Field 1 Use Text. An alternative value of ‘PV Start’ is available. In this case the batch would start based on a
temperature value

Field 2 Operator (this text can be modified as required)

Field (#) There can be a maximum of 6 fields, depending of the value of the ‘Field’ parameter

On Start log (#.) Set the number of required fields to log

On Stop log (#.) Set the number of required fields to log

On new clear (#.) Set the number of required fields to clear when a new batch is selected

Print versions Yes

File by name Yes

Start No

Stop No

e Change the number of fields (up to a maximum of 6) in the “Field” parameter. Additional fields will appear
in the list.
o Name the fields as required.
e In the “On Start log”, “On Stop log” and “On new clear” parameters, set the number of fields you want to
activate
o The nanodac™ will activate the fields in sequence, so if you set the number of fields as “3”, it will
only activate the first 3 fields in the list.
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3. CASCADE

3.1 Principle of Cascade Control

When cascade control is fitted, the ‘load’ control loop in the nanodac senses the temperature of the workload,
and the ‘element’ control loop in the nanodac senses the element temperature. Depending on the oven or
furnace model, the load thermocouple may be in a fixed position, or may be movable. The element
thermocouple is fixed in a predetermined position near the heating elements.

If movable, the load thermocouple should be placed as near as possible to the work to be heated.

The load control loop communicates with the element control loop, calling for heat according to the load
temperature and the current program or setpoint. The element control loop regulates the heat according to
element temperature and the requests from the load control loop.

The element temperature could, in principle, vary between the furnace or oven maximum and minimum,
regardless of the working temperature of the load. In practice, the cascade control system is configured to limit
the element temperature to a band around the load temperature, typically of +20° C of the setpoint
temperature.

In a three-zone furnace for which the “three zone cascade” option has been ordered there are three Element
Controllers, all receiving the same control instructions from the Load Controller

3.2 Operation

The operator may ignore all the complications of the system, and program the Load Loop according to the
standard programming instructions. The home display shows the load control loop at the top of the screen and
the element control loop below. The Element Loop should never be adjusted. Note that the elements usually
run at a higher temperature than the load. NOTE the load mode should be set to cascade and the instrument
switch should be in the on position to heat the product. To do this you must be logged in as the ‘Supervisor’.

Eurotherm _Eurotherm
Load Cascade Trim
Mode Cascade
sp1 65070 CascadeTrimHigh 20 «C Note:
Cascade TimLow  -20 «C enter a
negative

Element value for

sp B Cascade
Man.OP ' Trim Low

0.0%

nanodac @ § ks

Because the details of the customer’s cascade application (in particular the nature of the load) are generally not
known, the feed forward parameter known as ‘Cascade Trim’ is made easily accessible on the cascade trim page. It
is default setting is £20 °C. If overshoot of the load temperature occurs — often a problem at low temperatures —
then Cascade Trim can be reduced in order to limit the amount of overshoot. If Cascade Trim is reduced too much,
however, the load may not reach the desired temperature. If the load does not reach the desired temperature or is
slow in the final stages, Cascade Trim can be increased: a maximum of £75 °C is suggested.

When attempting to control at very low temperatures it can become a problem to achieve stable control because of
excessive power being supplied during heating. The available power can be limited by adjusting the power limit
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parameter OP.Hi to a lower value; make a note of the original settings before adjusting. The manual for the furnace
or oven may also list standard settings for this parameter.

Nanodac Cascade — how to use without the Cascade thermocouple in the load

To use the nanodac cascade temperature controller without the cascade thermocouple the ‘Mode’ has to be set to
‘Slave’. Please note that it is not possible to use the programmer functions when the mode is set to slave.

When the ‘Mode’ is set to ‘Cascade’ the Load setpoint ‘SP1’ is used.
When the ‘Mode’ is set to ‘Slave’ the Element setpoint ‘SP’ is used.

If a program is required but the load thermocouple is not to be positioned in the load then set the Mode to
‘Cascade’ and adjust the cascade trim values to zero (refer to the next page).

Use this button to set the

‘Mode’ to either Cascade or

Das Slave. Do not use the
‘Manual’ option.

If the Cascade mode is used
set the setpoint SP1 here.

If the Slave mode is used set
the setpoint SP here.

There are two methods of using the Nanodac Cascade without the Cascade thermocouple located in the furnace
load. Note: the cascade thermocouple must be connected otherwise a thermocouple error will be shown.

1. Setthe ‘Mode’ to = Cascade.
Go to the ‘Trim’ page and set both values to Zero. Make a note of the previous values so they can be reset

later when the Cascade thermocouple is to be used.

Eurotherm
Cascade Trim
e —, |

Cascade rimHigh 20 © Note: The

Cascade TrimLow |~ -20 C Cascade
Trim Low
value is
normally a
negative
value
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Use the ‘Load’ setpoint SP1 or a program to heat the furnace. Please note that the ‘holdback’ feature of the

program cannot be used unless the load thermocouple is in place.

Set the ‘Mode’ to = Slave.
Use the ‘Element’ setpoint ‘SP’ to heat the furnace. Please note: A program cannot be used in the ‘Slave’ mode. A
program only controls the ‘Load’ setpoint not the Element setpoint.

3.3 Caution
If the Load Thermocouple is removable, leave it in the furnace or oven chamber
whenever possible.

Operating with the Cascade Control active and with the Load Thermocouple in an
unheated position (such as lying on the work bench) may cause the furnace or oven to

heat up to its maximum temperature, wasting power and possibly shortening element
life.

3.4 Over-temperature Control

Where over-temperature control is fitted, it normally protects against failure of the control system or of a
component such as a power control relay. The over-temperature controller must be set at a level higher than the
greatest element temperature, typically 15°C above maximum.

If the working temperature is less than the maximum temperature, then it may be possible to set the over-
temperature limit as follows:

Working Temperature + Cascade trim high (eg 50) +15°C
Example: for working at 800°C in a 1200°C furnace, the over-temperature limit could be set to 800+50+15=865°C.
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4. OPERATION

On power up a default or custom splash screen appears and remains visible whilst the unit is I_’D
initialising. If during this process a network broadcast storm is detected, the unit stops, displa DA
network failure icon until the broadcast storm has cleared, after which the initialisation proce:
resumes.

4.1 INTRODUCTION
The operator interface consists of a display screen and four push buttons.
4.1.1 Display Screen

The display screen is used both to display channel information (in one of a number of display modes), and to display the
various configuration screens which allow the user to setup the recorder to display the required channels, to set up alarms
and so on. Display modes are described in Section 4.4 below; configuration is described in Section 5

In display mode, the screen is split horizontally into three areas (figure 1.1.1)

1. afaceplate giving channel details.

2. the main display screen showing channel traces etc.

3. thestatus area, displaying instrument name, the current time and date and any system icons.

Faceplate —

LA BNV

Main display
screen

Status area —» K]

Figure 1.1.1 Display mode screen (vertical trend)

In configuration mode, the entire display screen is devoted to the selected configuration menu.

4.1.2 Navigation Pushbuttons

Figure 1.1.2 Top level menu (Engineer level access)

There are four navigation buttons, called ‘Page’, ‘Scroll’, ‘Lower’ and ‘Raise’ located below the screen. The general
properties of these buttons are described in the remainder of this section, but some have additional, context

sensitive functions, which, for the sake of clarity are not described here but in the relevant sections (e.g. ‘Message
summary’) of the manual.

Navigation Pushbuttons (Cont.)
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PAGE BUTTON

From any non-configuration page, pressing this push button causes the top level menu (figure 1.1.2) to appear. The
figure shows the menu for a user logged in with ‘Engineer’ level access. Other access levels may have fewer menu items.

Within configuration pages, the Scroll button can be used as an enter key to select lower menu levels. In such cases the
page button is used to reverse this action, moving the user up one menu level per operation.

SCROLL BUTTON

From trending pages, operation of the scroll push-button scrolls through the channels enabled in the group. The
Faceplate cycling ‘Off’ selection can be used to keep a particular channel permanently displayed, and the scroll
pushbuttons can then be used to select channels manually.

In configuration pages, the scroll key operates as an ‘enter’ key to enter the next menu level associated with the
highlighted item. Once the lowest menu level is reached, operation of the scroll key allows the value of the selected item
to be edited by the relevant means (for example, the raise/lower keys, or a keyboard entry).

The ‘Page’ key is used to move the user back up the menu structure, until the top level menu is reached, when the scroll
key can be used again to return to the Home page.

The scroll button is also used to initiate user wiring as described in Section 7

RAISE/LOWER BUTTONS

Within trending displays, the Raise and Lower keys can be used to scroll through the enabled display modes in the
sequence: vertical trend, horizontal trend, vertical bargraph, horizontal bargraph, numeric, vertical trend... and so on.

Within configuration pages, these pushbuttons act as cursor keys, allowing, for example, the user to highlight menu
items for selection using the scroll button, and in many cases allowing the user to select one from a number of alternative
values within menu items. These keys are also used to navigate through the virtual keyboards and number pads used to
enter text or numeric strings.

4.1.3 On Screen Help

The top level configuration menu includes contextual help text on the right-hand half of the screen. Mostly this text fits
within on screen height. Where this is not the case, the text can be moved up or down the screen by holding the Page
button operated whilst using the up and down arrows to move the text.

The down arrow moves the text upwards on the screen; the up arrow moves it downwards.

Select confiuguration menu

The timer function block
offers a universal timer which
may be

re-configured between single
pulse outputs and re-
triggering

outputs. Timer types are:

<4—— On-screen help.

(Use the Page button with the
down arrow to access hidden text
at the bottom of the screen)

On pulse on-timer.

® O

Figure 1.1.3 On-screen help (typical)
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4.2 PROCESS VARIABLE DISPLAY

As discussed above, the operator interface consists of a display screen and associated push buttons. The display screen
shows process variables in one of a number of formats, or operational details (notes or alarm history for example), or
configuration details for use in setting up the recorder to produce the required displays and history formats. The
remainder of section four discusses the process variable displays, alarm displays and so on; configuration details are to
be found in Section 5.

Note: Some of the items below can be selected for use only by users with a suitable permission level as set up in
the ‘Instrument’ ‘Security’.

Figure 1.2 below, depicts a typical trend display and gives details of the various areas of the display page.

< Currentpoint value and units

Current point

GO0 : )
name e i ‘
Current point
‘pen’ —

<«— Current point scale

Instrument name

Recording status —» <« Current time/date
Figure 1.2 Typical display screen (Vertical trend)

Figure 1.2 shows a vertical trend page. Operating the Raise/Lower push-buttons allows the user to scroll through the
other display modes: Horizontal trend, Vertical bargraph, horizontal bargraph, numeric, vertical trend... and so on. All
these display modes are described in Section 4.4, below.

A display mode can also be selected from the Top level menu ‘Go To View' item which appears when the ‘Page’ key
is operated.

The scroll button can be used to scroll through the points in the group, overriding the ‘Faceplate Cycling’ on or off
selection

4.2.1 AlarmIcons

Note:
Trigger alarms do not display threshold marks or bars, or faceplate symbols

The alarm icons shown below appear in some display modes. The icons on a channel faceplate show the status of that
channel’s alarm(s), as follows:

Icon is flashing alarm is active but unacknowledged or it is an Auto alarm which is no longer active but
which has not been acknowledged

Icon steadily illuminated the alarm is active and has been acknowledged.

Alarm thresholds and deviation alarm bars appear for horizontal and vertical trend modes. For deviation bars, the bar
stretches from (Reference - Deviation) to (Reference + Deviation). Vertical and Horizontal bargraph modes display only
absolute alarm symbols.
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Alarm Icons (Cont.)

Absolute High

Absolute Low

Deviation High

Deviation Low

Deviation Band

Rising Rate of change

Falling Rate of change

Digital High

<> nOodi >

Digital Low

Table1.2.1 Alarmicons
4.2.2 Status Bar Icons
The following items can appear in a dedicated window immediately to the left of the time and date, at the bottom right-

hand corner of the display. The width of this window expands as the number of icons increases, and the instrument name
is truncated, as necessary, to make room.

SYSTEM ALARMS !
This indicator appears, flashing, if any one or more of the alarms listed below is active. The System Alarms summary
page (accessed from ‘Go to View in the top level menu) allows the user to view such system alarms as are active. Itis not
possible to ‘acknowledge’ system alarms

Archive Disabled An unattended archiving strategy has temporarily been disabled.

Archiving Failed An unattended archiving strategy has failed to complete.

Archiving Timeout A configured archiving strategy has timed out.

Battery failure Indicates that the battery is approaching the end of its useful life, or that it is

missing or is completely exhausted. Immediate battery replacement is
recommended (Appendix C; section C1).

Broadcast Storm detected Networking is limited until the storm has passed.
Clock failure The internal clock was found to be corrupt at power up, or that the time has
never been set. Time is forced to 00:00 1/1/1900. Can be caused by battery

failure, in which case a battery failure message appears. The error is cleared by
setting the time and date.

Channel error Indicates a hardware failure in the channel circuit or in the internal cold
junction temperature measurement.

Database failure Corrupted EEPROM or flash memory.

DHCP Server failure For units with ‘IP Type’ set to ‘DHCP’ (Network.Interface configuration) this
alarm occurs if the instrument is unable to obtain an IP address from the
server.

FTP Archiving file lost A file has been deleted that had not yet been archived. Possible causes:

Communications with the server could not be established,; archive is disabled;
archive rate too slow.

FTP Archiving to slow The archive rate is too slow to prevent the internal memory from overflowing.
The recorder effectively switches to ‘Automatic’ (Section 5.1.2) to ensure that
data is not lost.

Status Bar Icons (Cont.)
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FTP Primary Server Failure

FTP Secondary Server Failure

Maths channel failure

Media archiving file lost

Media archiving to slow

Media full

Media missing
Non-volatile memory failure

Non-volatile Write Frequency warning

Recording failure (message)

USB overcurrent

Wiring failure

CHANNEL ALARM \J'

This indicator appears if any channel (including channels not in the display group) is in an alarm state. The symbol is
illuminated continuously if all alarms are acknowledged or flashes if any one or more alarms is unacknowledged. Alarms
are acknowledged from the Root menu ‘Alarm summary’ item,Error! Reference source not found. or in the Channel
configuration area if the user’s access permission is appropriate.

usB

This error occurs if the recorder fails to establish connection with the primary
server, after two attempts. After the second attempt fails, the recorder
attempts to establish connection with the secondary server instead. Primary
and secondary server details are entered in the Network. Archiving area of
configuration (Section 5.1.2).

This error occurs if the recorder fails to establish connection with the
secondary server, after two attempts. Primary and secondary server details
are entered in the Network.Archiving area of configuration (Section 5.1.2).

Appears if, for example, the divisor of a divide function is zero.

Afile has been deleted that had not yet been archived. Possible causes:
Memory stick missing, full or write protected; archiving has been disabled;
archiving rate too slow.

The archive rate is too slow to prevent the internal memory from overflowing.
The recorder effectively switches to ‘Automatic’ (Section 5.1.2) to ensure that
datais not lost.

Archive storage device is full. The alarm becomes active only when an archive
is in progress.

No archive storage device present when archive attempted.

RAM copy of non-volatile parameters is corrupted.

One or more parameters are being written frequently to non-volatile memory.
If this continues, it may lead to ‘memory depletion’ (i.e. the memory will no
longer be able to store values correctly). A common cause of this problem is
frequent writes over Modbus comms.

Message explains reason for failure.

USB power fault - too much current (i.e. >100mA) is being drawn by a USB
device.

The user wiring has failed to verify, i.e. one or more wires has been detected
that does not have both a source and a destination defined. This may be the
result, for example, of power loss during a download from iTools.

This icon appears whenever a memory stick (max. capacity 8GB) or other supported USB device (section 8) is plugged
into the USB port at the rear of the recorder.

When data transfer is in progress between the instrument and the memory stick, the icon changes to a ‘busy’ version.

CAUTION Memory stick

The Memory stick must not be removed while archiving (demand or automatic) is in progress, fitted
as to do so may irreparably damage the file system of the memory stick, rendering it unusable. .
. - . Transfer in
It is recommended that all archiving be suspended before the memory stick is removed. 1
progress

FTP ICON @

The FTP icon appears whenever transfer activity is taking place.
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Status Bar Icons (Cont.)

RECORD ICON
One of four icons appears at the bottom left corner of the display to indicate recording status.

]

Record K

This indicates that the recorder is recording the items selected in the Group Recording area of configuration (Section
5.2.2).

Stopped E

This means that ‘Enable’ has been set to ‘no’ in the Group Recording area of configuration (Section 5.2.2). Trending is not
affected.

Paused (Suspended) i

This means that recording has been paused by a wire to the Suspend parameter (Group Recording area of configuration
going true (high). Trending is not affected.

In Configuration

The recorder has been placed in configuration mode either at the user interface, or via iTools. Recording is stopped until
the recorder is no longer in configuration mode. For each non-recording state (Stopped, Paused or In Configuration). A
new history file is created when the unit comes out of configuration mode.

Note: For recording to be enabled, configuration status must be ‘logged out’ both at the instrument and at iTools.

MESSAGE ICON

This ‘envelope’ icon appears when a message is generated and it remains on display until the Message Summary is
accessed, when it is removed from the display until the next new message is generated.

AT,

AUTOTUNE ICON
For instruments fitted with the Loop option, this symbol appears during the Autotune process.
4.2.3 Breaks in recording

Breaks in recording can be caused by the unit being powered down, by the user entering configuration mode or when the
recorder time is changed manually. In vertical and horizontal trend modes, a line is drawn across the width/height of the
chart to indicate that recording has been interrupted.

On power up, a red line is drawn across the chart. In ‘History’, if messages are enabled the message:
Date Time System power up

is printed on the chart, together with the configuration and security revisions.

On exiting configuration mode, a blue line is drawn on the chart and in ‘History’, if messages are enabled, the messages:
Date Time Logged out.

Date Time Config Revision: N was N-1 (assuming a configuration change was made)

Date Time Logged in as: Engineer

appear on the chart.

When the instrument time is changed (manually - not through daylight saving action) a green line is drawn on the chart
and in ‘History’, if messages are enabled, the message:

Date Time Time/Date changed appearson the chart.
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4.3 TOP LEVEL MENU

This menu appears when the page key is operated from any non-configuration page. The menu items displayed depend
on the access permission of the user. One of the menu items is highlighted, and if the scroll key is operated, then it is the
highlighted item that is ‘entered'.

Figure 1.3 shows the top level menu for Engineer level access.

Section 4.3.1
Section 4.3.2

Section 4.3.3

Section 4.3.4 Page key @

Section 4.3.5
. Scroll k @

Section 4.3.6 i

Section 4.3.7

Section 4.3.8

Figure 1.3 Top level menu
4.3.1 Home

Operating the scroll key whilst ‘Home' is highlighted causes a return to the ‘Home' page.

4.3.2 Configuration

Operating the down arrow key highlights the ‘Configuration’ item. Operating the Scroll key enters the configuration
submenu described in Section 5 of this manual.

Note: ‘Configuration’ appears only if the user has an appropriate access level.
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4.3.3 Go to View

Operating the scroll key whilst the ‘Go to view’ item is highlighted, calls the Go to view submenu (figure 1.3.3a). This
allows the user to view channel alarms, system alarms, messages or to select a different display mode.

Alarm Summary
System Alarms
Message Summary
Vertical Trend
Horizontal Trend
Vertical Bargraph
Horizontal Bargraph

Numeric

Alarm Panel
Control

Dual Loop
Cascade
Programmer
Steriliser
Promote List
Modbus Master
EtherNet/IP

Figure 1.3.3a Go to view submenu

Notes:
1. Ifan option (e.q. ‘Steriliser’) is not fitted, its display mode does not appear in the list.
2. Some display modes must be enabled in Instrument. View configuration before they become available.
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Go To View (Cont.)

ALARM SUMMARY

For each active alarm, this page displays the channel identifier with alarm number (e.g. C1(2) = channel 1; alarm 2), the
channel descriptor, the alarm threshold the current process value and an alarm type symbol.

To return to the top level menu, operate the Page key.

Notes:
1. The background colour to the channel ID is the same as that chosen for the channel.

2. Aprefix‘C"in the channel ID means that this is a measuring channel; A prefix 'V’ means that this is a virtual
channel (i.e. a totaliser, counter or maths channel)

Channel descriptor Alarm threshold
Channel current process value

Channel ID (Alarm  —p A | < Alarm type indicator
number) A
A Page key ‘i'
\d
_ Scroll key m
——
Figure 1.3.3b Alarm summary page with acknowledge confirmation display
ALARM ACKNOWLEDGEMENT

To acknowledge an alarm from this view: _ﬂ.ﬂlﬂﬂmﬁ

1. Usethe up and down arrows to highlight the | i required
alarm A
A
I v
2. Operate the scroll button. The ‘Acknowledge @ alarm’
window appears. Acknowledge alarm?
3. Usethe up arrow to highlight the relevant field (C2(a) in this
example), or ‘All" if all alarms are to be Acknowledge alarm?
cknowledged. I T
4. Operate the scroll key to confirm. If the alarm fails to

respond, this may be due to the fact that it has been configured as a ‘Manual’ alarm, and the trigger has not yet
returned to a ‘safe’ (non-alarm) state, or it could be that the instrument is in a logged out state.

SYSTEM ALARMS
Operating the scroll button whilst the ‘System Alarms' field is highlighted displays a list of all currently active system

alarms. Status Bar Icons contains a list of system alarms and their interpretations. To return to the top level menu,
operate the Page key.

A further operation of the scroll button displays a ‘Help Information’ page, giving the reason for the highlighted alarm.

Operate the scroll button again to return to the system alarm display.
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Go To View (Cont.)

MESSAGE SUMMARY
Operating the scroll key whilst the ‘Message summary’ field is highlighted displays the1o most recent messages.

Operating the scroll key whilst a message is highlighted shows the selected message in more detail (and using the
up/down keys allows the other messages to be scrolled through). Whilst in this mode, operating the scroll key again,
allows the user to choose to jump to the message’s location in trend history mode (Section 4.5) or to return to the
summary page.

By default, the interface is set up such that:
1. all message types are included

2. the up and down arrow keys cause the highlighted selection to move up or down by one message at a time.

To Trend History
display (Section 4.5)

Use scroll button to scroll through ‘All Messages’,
‘System’, ‘Alarm’ and ‘Power Up’. Use page
button to confirm selection

Use scroll button to return to refreshed Message
Summary page.

Use the scroll or page button to return to the top
level menu.

Figure 1.3.3c Message summary features

MESSAGE FILTERS
All Messages Causes all messages to be displayed on the screen.
System Shows only system alarms
Alarm Shows only channel alarms
Power up Shows only power up messages
Login/out Limits the display to Log in and Log out events.
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Go To View (Cont.) e w
DISPLAY MODE SELECTION
Use the up/down arrow buttons to highlight the required display mode. Once
the required display mode is highlighted, operation of the scroll button causes
the recorder to leave the ‘Go to View’ menu and to display channel values in the
selected mode. See Section 4.4 for a description of the various display
modes.

Alternatively the up and down arrow buttons can be used from any of the
display modes to cycle through the available modes in the order listed in the
figure.

Notes:

1. Ifanoption (e.g. ‘Steriliser’) is not fitted, its display mode is not
available for selection.

2. Some display modes must be enabled in Instrument. Display
configuration before they become available.

4.3.4 History

This top level menu item allows the user to switch from real-time trending to
review mode, where channel values, messages, alarm triggers etc. can be

viewed back as far as the last significant configuration change. History mode

is discussed in Section 4.5
4.3.5 Faceplate Cycling on/off

For the purposes of this document the channel whose faceplate is currently displayed and whose ‘pen’ symbol is visible is
called the ‘Active’ channel.

By default, the recorder scrolls through all the channels in the display group, with each channel becoming the active
channelin turn. This top level menu ‘Faceplate Cycling’ item allows the user to inhibit this scrolling action such that the
currently active channel remains active permanently, or until a manual scroll is performed using the scroll button (or until
Faceplate Cycling is re-enabled).

‘Faceplate Cycling’ is highlighted by using the up/down arrow buttons. Once highlighted, the status can be changed from
'On’ to ‘Off’ or vice-versa using the scroll button. Operation of the ‘Page’ button returns the user to the trend display.

4.3.6 Operator Notes

This area allows up to 10 notes to be created when logged in as Engineer, using either the text entry techniques described
in Section 4.6, or ‘iTools’ described in Section 6. Once logged out, operating the scroll button whilst a note is highlighted
calls a selection box allowing the user either to send that note to the chart, or to write a Custom Note.

CUSTOM NOTE

The Custom Note is written using the text entry techniques described in Section 4.6. Once the note is complete,
operation of the page button calls a confirmation display. The down arrow is used to highlight ‘Yes’, and when the scroll
key is then operated, the message is sent to the chart. This custom message is not retained for further use, so if it is
required on a regular basis, it is suggested that one of the Operator Notes 1 to 10 be configured (Engineer access level
required) so that it may be used instead.

Note: Each note can contain up to 100 characters.

4.3.7 Demand Archiving

This allows a user, with a high enough access level, to archive a selected portion of the recorder history, either to a
‘memory stick’ plugged into the USB port at the rear of the recorder (Local Archiving), or to a pc, by means of the FTP
protocol (Remote Archiving). The archived data remains in the flash memory of the instrument. When the flash memory
is full, new data causes the oldest file(s) to be discarded.

The up and down arrow keys are used to navigate to the required field.
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Demand Archiving (Cont.)

ARCHIVE MENU

Archive To Archive To

Archive Archive

Suspend Schedule

Suspend Schedule

Complete

Complete

Connecting i

02/11/2011 11: 02/11/2011 11:37:09

Figure 1.3.7 Demand Archiving menu (Local Archiving on left; Remote Archiving on right)

Archive To With this item highlighted, the scroll button and the up/down arrows can be used to select ‘USB’ or
‘FTP Server'.
For 'USB’, the archive will be made to the rear USB memory stick. For ‘FTP Server’ the archive will
be made to the Primary or Secondary server (configured in the Network.Archive area of
configuration described in Section 5.1.2. For more details about remote archiving, see ‘Remote
archiving’, below.

Archive In a similar way, select the archive period:
None: No archiving to take place. (Not editable when logged out)
Last Hour: Archives all files created within the last 60 minutes.

Last Day: Archive all files created in the last 24 hours.

Last Week: Archives all files created in the past seven days.

Last Month: Archives all files created in the past 31 days.

Archive All: Archives all the files in the recorder’s history.

Bring To Date: Archives all files created or updated since the ‘Last Archive’ date and time.

Suspend Schedule When set to ‘Yes’, automatic (scheduled) archiving is stopped, once the transfer of the current file
is complete. Suspend Schedule must be set to ‘No’ again, to restart the suspended archive.
Suspend can be used to allow the memory stick to be removed and re-fitted safely.

Cancel All When set to ‘Yes’, this cancels USB archiving activity immediately, or cancels FTP archiving once
transfer of the current file (if any) is complete.

Last Archive Shows the date and time at which the last archive (demand or automatic) was attempted. If a
demand archive is requested, or is in operation when an automatic archive is triggered, the
automatic archive takes precedence.

Status For Archive to USB only
‘Complete’ means that no archiving is currently taking place.

‘Transferring’ indicates that an archiving is in progress. Accompanied by an animated circular
display.
‘Suspended’ means that archiving has been suspended as requested.

PriStatus For Archive to FTP Server only, this shows the transfer status between the instrument and the

primary host computer.

SecStatus For Archive to FTP Server only, this shows the transfer status between the instrument and the
secondary host computer.
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Demand Archiving (Cont.)

FTP SERVER ARCHIVING
This allows the archiving of recorder files to a remote computer via the RJ45 type connector at the rear of the recorder,
either directly or via a network.
In order to carry out a successful transfer:
1. Details of the remote host must be entered in the Network.Archive area of configuration (Section 5.1.2).

2. Theremote computer must be set up as an FTP server. Help from the user’s IT department may be necessary in
order to achieve this. Appendix C, Section C2 to this manual suggests one way, using Filezilla.

3. Theremote computer must also be set up to respond to ‘pings’. This is because the instrument pings the host whilst
establishing connection, and if it does not receive a response the archive attempt fails.

When accessing files using Microsoft® Internet Explorer, the address (URL) field can be in one of two formats:

1. ftp://<instrument IP address>. This allows a user to log in as the anonymous user (if the recorder has any account
with the user name set to ‘anonymous’ with a blank password.

2. ftp://<user name>:<password>@<instrument IP address> to log in as a specific user.

For IE5 users, Microsoft® Internet Explorer displays, by default, history files only. To quit the history folder, either
uncheck the Tools/Internet Options/Advanced/Browsing/'Enable folder view for FTP sites’ option, or check the
Tools/Internet Options/Advanced/Browsing/'Use Web based FTP’ option.

REVIEW SOFTWARE
‘Review’ is a proprietary software package which allows the user to extract ‘archive’ data from one or more suitable
instruments* and to present this data on a host computer, as if on a chart, or as a spreadsheet. The host computer must
be set up as an ftp server (see Appendix C section C2 for a description of one way of doing this).
As described in the Review help system, ‘Review’ allows the user to set up a regular transfer of data (using ftp) from
connected instruments into a database on the pc, and then from this database to the chart or spreadsheet. The
chart/spreadsheet can be configured to include one or more ‘points’ from one or all connected instruments (where a
‘point’ is an umbrella term for channel, totaliser, counter etc.).
It is also possible to archive instrument history files to a memory stick, Compact Flash card etc. (depending on instrument
type) and to use this to transfer the data to the pc.

Each type of instrument has its own remote user name and password configuration - for this instrument, the user name
and password are both ‘history.

*Suitable instruments are connected instruments, the archive files of which have the suffix ‘.uhh’.

4.3.8 Login

Login allows the user to enter a password in order to gain access to areas of the unit's configuration which are not
available when the user is logged out.
LOGGED OUT ACCESS LEVEL

Logged out mode allows the user to select viewing mode, to view history, to view alarms, to toggle faceplate cycling on
and off, to send notes, to suspend/resume USB archiving and to access the login process.

OPERATOR ACCESS LEVEL
In addition to the logged out features, Operator access level allows the user to acknowledge alarms, to edit notes and to
perform demand archive operations.

By default, no password is required in order to enter Operator level, but a password can be set either at Supervisor level
or at Engineer level. (See section 1)
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Login (Cont.)

SUPERVISOR ACCESS LEVEL

In addition to the logged out level function, this access level allows the user to view the recorder’s configuration, and to
edit some values (such as alarm thresholds). By default, there is no password required to enter Supervisor level, but a

password can be set in the Instrument area of configuration, either at Supervisor level or at Engineer level. (See section 1)
ENGINEER ACCESS LEVEL

This allows full access to all areas of the recorder configuration. The default password is 100, but this can be edited in the
Instrument area of configuration (See section 1).

Note: recording is stopped for as long as the user is logged in at Engineer level,

R Record vcon even if the
recorder is not being configured. This is indicated by the Record icon at the o bottom left
corner of the process value display screen being replaced by the Configuration %Sﬁf'g”ra“"" (wrench) icon.

LOGIN PROCEDURE

From the top level menu, use the up or down arrow keys as often as necessary in order to highlight ‘Login’, and then
operate the Scroll key to produce the ‘Access Logged out’ display.

Note: this procedure describes how to login to an access level with a password associated with it. For non-
password protected logins, the user needs only to select the required access level, and press the scroll key.

Loggedout =
LA

Supervisor =

Access

Password

Tologin as Engineer (See section 1):
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Operate the up arrow key three times, to display ‘Engineer’.

Press the scroll key to call the ‘alpha’ keyboard, with the letter ‘g’ highlighted.

Use the down arrow key three times to highlight ‘Numeric’.

Operate the scroll key to display the numeric keyboard (numeral ‘1’ highlighted.)

Use the up and down arrow keys to select the numbers and use the scroll key to enter them.
Use the Page key to call the confirmation display.

N owv s w NP

If the password entry is as required, use the up arrow twice (or the down arrow once) to highlight the word ‘Yes’ and
operate the scroll key to confirm. The top level configuration menu appears. Otherwise, ‘Cancel’ can be used to
clear the entry in order to start again, or ‘No’ can be used to quit login.

4.4 DISPLAY MODES

The following subsections describe the various display modes available to the user. By default, the ‘Home' display mode is
‘Vertical Trend’, but this can be edited as a part of ‘Instrument.Display’ configuration. This configuration area also allows
the user to disable one or more display modes should they not be required.

The current display mode can be chosen either by using the top level menu ‘Go to View’ item or, from any display mode,
by scrolling through the enabled modes using the up or down arrow button.

Details of the various display modes are to be found in the following subsections:

Vertical trend Section 4.4.1 Cascade Section 4.4.8

Horizontal trend Section 4.4.2 Programmer (inc. future trend) Section 4.4.9

Vertical bargraph Section 4.4.3

Horizontal bargraph Section 4.4.4 Promote list Section 4.4.10
Numeric Section 4.4.5 Modbus Master Section 4.4.11
Alarm panel Section 4.4.6 EtherNet/IP Section 4.4.12
Control loop 1/2 Section 4.4.7

4.4.1 Vertical Trend

In this mode, channel values are traced as though on a chart rolling downwards (i.e with the latest data at the top). The
chart speed, and the number of major divisions are configured in the ‘Group.Trend’ area of configuration (5.2.1).

Faceplate —\

Current point name > -#— Current point value
Current point scale -

Current trace ‘pen’

-#— Time/date stamp

Recording symbol - l «— Current time/date

Instrument name —/ _/
Statusicons

Figure 1.4 Vertical trend mode display elements
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One of the channels is said to be the ‘current’ or ‘scale’ channel. This channel is identified by its pen icon being displayed,
and by the channel descriptor, dynamic value and its scale being displayed on a ‘faceplate’ across the width of the display,
above the chart.

Each channel in the Group becomes the ‘current’ channel in turn, for approximately five seconds -i.e. the channels are
cycled through, starting with the lowest numbered channel. Once the final channel in the Group has been displayed for
five seconds, the first channel is returned-to and the process repeats. This scrolling behaviour can be enabled/disabled
from the top level menu ‘Faceplate Cycling (Off)’ item described in Section 4.3.5

The scroll button can be used to cycle through the channels manually in both Faceplate cycle on and off modes.

Use of the up arrow button causes the next enabled display mode to be entered (default = horizontal trend).

The page key calls the top level menu.

4.4.2 Horizontal Trend mode

This view is similar to the vertical trend mode described in section 3.4.1 above, except that the traces are produced
horizontally rather than vertically. Initially, as each channel appears, its scale appears at the left edge of the display (as
shown below), but in order to show the maximum amount of trend data, the scale is overwritten after a few seconds.

By default, after a few seconds, the
‘chart’ expands leftwards to hide the
scale.

Figure 1.4.2 Horizontal trend display mode

Note: Timestamps appear to the right of the gridline to which they relate

Use of the up arrow button causes the next enabled display mode to be entered (default = vertical bargraph). Use of the
page key calls the top level menu.

4.4.3 Vertical Bargraph mode

This display mode shows the channel values as a histogram. Absolute alarm threshold values appear as lines across the
bars, grey if the alarm is not triggered; red if the alarm is triggered. Alarm symbols appear for active alarms.

Bargraph widths for four to six channels divide the width of the display screen equally between them. For one and two
channels, the width is fixed, and the bars are centred on the screen. Figure1.4.3 shows some examples (not to the same

scale).
[N | .
Full scale value tm ol 50.0000 20.0000 30.0000 150.000 80 [
Active alarm symbol — [2 channels [i
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Figure 1.4.3 Vertical bargraph display mode
Use of the up arrow button causes the next enabled display mode to be entered (default = horizontal bargraph). Use of

the page key calls the top level menu.

4.4.4 Horizontal Bargraph mode

Similar to the Vertical bargraph mode described in Vertical Bargraph mode above, but includes channel descriptors.

The scroll button 50.0000
toggles the text

between point -20.000 Channel 2 20.0000
descriptor (as shown) * _

and point value. Lt Channel 30.0000

50.0 5 | 150.0000

Channel's
0 ’ 80
#'“Tamham ‘
0 120

e o ey bzl
E! 12/10/09 Fy— AT

Figure 1.4.4 Horizontal bargraph mode

Use of the up arrow button causes the next enabled display mode to be entered (default = numeric).

Use of the page key calls the top level menu.

4.4.5 Numeric mode

Shows the enabled channels’ values along with their descriptors and with indications of the type(s) of alarm configured

for each channel.
Y A
v vTﬁ
Alarm type indication
A

(table 1.2.1)

Figure 1.4.5a Numeric display mode (six enabled channels)

The figure above shows an example where the Trend group contains six channels. Figure 1.4.5b shows how the display
appears for trend groups with fewer than six channels configured.
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| |

6 channels 5 channels —|4channe|s l—

[3 channels J—{2channels Hl [1channel |

Figure 1.4.5b Display layout for different numbers of channels

The up arrow button returns to the vertical trend display mode; the page key calls the top level menu.
4.4.6 Alarm panel

This display appears only if enabled in the Instrument Display configuration. Alarm panel mode shows current value and
alarm status for each channel enabled in the Trend Group. The status is shown in two ways, by the colour of the relevant
bar, and by the alarm status indicators.

/ Alarm type indication (table 3.2.1)

A
Red bar A
Alarm 2 is active, or alarm 1 and —
alarm 2 are both active. ® . L J degC 5.7 U0 deg
Amber bar 4

Alarm 1 is active for this >

Cl

Green bar
Neither alarm 1 nor alarm two L
active for this channel. WS\ W\ deg . r
e L e i
K| 260111

Figure 1.4.6a Alarm panel display (six channels)

The figure above shows an example where the Trend group contains six channels. Figure 1.4.6b shows how the display
appears for trend groups with fewer than six channels configured.

A

4|
| [6channels

3 channels | 48[ > channels In

R

Figure 1.4.6b Alarm panel display layouts for trend groups with fewer than six channels

4.4.7 Control Loopia/Loop2

These displays appear only if the controller option is enabled.
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The loop display modes are interactive, in that the setpoint, the Auto/Manual mode and the Manual Output value can be
edited from the user interface. Full configuration is carried out in the Loop setup menus and a fuller description of control
loops is to be found as Appendix B to this manual.

Figure 1.4.7 depicts a single loop display and the dual loop display. The up and down arrow keys are used as normal to
scroll through Loopz, Loop2 and Dual loop pages.

- 289.2

Working Output

4sp 0.0%
T
PV  wSP cua

Ma

LAY nst name

Figure 1.4.7 Loop displays

Note: The colours associated with the loops are those of the channels to which they are wired.

EDITING TECHNIQUES

1. With the loop page on display, operate the Scroll key. This highlights the first editable
item (SP1). The scroll order includes both loop1 and loop 2 parameters in the dual loop
display.

2. Use the up and down arrow keys to select the required field for editing. When the
required field is highlighted, operate the scroll key again, to enter edit mode.

3. Usethe up/down arrows to edit the current setting.

4. Operate the scroll key to confirm the edit.

5. Select a further parameter for editing, or operate the page key to return to normal
operation.

Note: Edit permissions for Setpoint, Auto/Manual and Manual Output Access are set in the Loop Setup
configuration menu.
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4.4.8 Cascade Display Mode

This display mode appears only if ‘Cascade’ has been enabled in the Instrument.Display area of configuration. See also
Advanced Loop configuration.

Figure 1.4.8a Cascade display mode

Operating the scroll button highlights the Master ‘Mode’ field. Operating the scroll button again, enters edit mode
allowing the user to use the up/down arrow buttons to scroll through the available modes. Once the required mode
appears, a further operation of the scroll button confirms the entry and quits edit mode.

Once out of edit mode, the down arrow key can be used to select Master ‘SP1’, Slave ‘'SP’ and Slave ‘Man OP’. The Mode
selected determines how many of these items are editable by the operator.

Mode

SP1

SP

Man.OP

Cascade: The master loop is in auto mode and provides the slave setpoint. Changing modes
causes the slave to switch to the local slave setpoint.

Slave: A simple single loop controlling with a local setpoint.

Manual: Provides a single manual % power output.

Setpoint 1 is the primary setpoint of the controller. If the controller is in automatic control mode,
then the difference between the setpoint and the process variable (PV) is continuously monitored
by the control algorithm. The difference between the two is used to produce an output calculated
to bring the PV to the setpoint as quickly as possible without causing overshoot.

The slave setpoint, either local (Manual or Slave mode) in which case it can be edited, or supplied
by the master loop (Cascade mode), in which case it is not editable.

The percentage output power to be applied when in Manual mode (100% = full on; 0% = off).

Note: The default loop names (‘Master’ and ‘Slave’) can be replaced by user-entered strings of up to 10
characters in Advanced Loop Setup configuration.
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4.4.9 Programmer Display Mode

X Program status Program edit -

Status Running Events @®OO@OOIO0)

Mode NI Status Running Mode UMMM Seg Time Left =
Chapsp FETWN - cy,pop
"o .

CHa TSP CHa Rate CHa TSP CH2 TSP
1 oo03:12 |
nr_.m
Program Segment Program time Double channel
progress progress remaining

Ch1 PSP T Seg Time Left
e

Single channel
Figure 3.4.9a Programmer displays (typical)
This display mode (if enabled) allows the user to monitor the progress of a single or dual-channel setpoint program, and if
logged-in as ‘Operator*’, to reset or run the program. The program itself is created in the Program edit page (described
below) and in Programmer configuration or ‘iTools’.

*Note: Operator is the default access level.
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The displays contain the following features:

Program name This is the name of the loaded program. If the program has been modified since being saved, an asterisk (*)
appears after the name. Default background colour shown. This colour changes to that assigned to the input
channel when this is configured.

Segment name This is the name of the current segment. If not named in Segment configuration, then the segment number
appears instead.

Program status At the top right hand corner of the display, this can be any one of the following:
E The program is running (or ran last time) without any PV ‘Alarm’ events or user intervention.

B The user has intervened in the running of the program, by placing it in ‘hold’ or ‘reset’, or by advancing a
segment, or by adjusting a duration, target setpoint, ramp rate or time-to-target value.

. A PV ‘Alarm’ Event has activated. A PV ‘Alarm’ Event is an absolute high/low or a deviation alarm on the PV
input.

B thereis no program loaded, or if a program is loaded, it has not yet run.

Program edit
=l This icon appears for users with appropriate access permissions, to indicate that setpoint programs can be
configured (as described in Program edit, below).

Segment type For single channel displays, this indicates the type of segment currently being run:
I Dwell. The segment value remains constant for the duration of the dwell period.

¥ End (dwell). Displayed on completion of the program. The segment value remains at the final value until
rese

W End (reset). Displayed on completion of the program. The program resets.

] Ramp. The segment value ramps at a fixed rate or over a fixed period to the Target setpoint. Ramp up icon
shown; ramp down is similar but inverted.

=1 Step. The segment value switches immediately to the new Target setpoint. Step down shown; step up
similar but inverted.

™ wait. The segment value remains constant until the wait criteria are satisfied
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Programmer Display Mode (cont.)

PV The current process value of the signal wired to Ch1(2) PV Input.

Cha(2)PSP This is the output setpoint from the programmer for the channel. In reset this value tracks the
configured servo parameter.

Ch1(2)TSP The channel target setpoint. The target set-point may be edited while the programis in hold (in
such cases, for ramp rate segments the time remaining is recalculated.

Events Up to eight events can be configured in the Program Edit page. Any one or more of these events
may be deemed to be active for the duration of each individual segment.

Mode Shows the current run mode of the program. If the user has the correct access level, the mode can
be set to *hold’, reset’ etc. by using the scroll key twice (first to highlight the run mode, then again
to enter edit mode) and then using the up/down arrow keys to select the required mode. Run,
reset, hold etc. can also be selected by inputs from other parameters, switch inputs etc.

Status Shows the status of the current segment.

Cha Rate The channel 1 rate-of-change of segment value for ‘Rate’ ramp segments.

Ch1Time Shows the channel 1 duration configured for the segment to ramp, dwell etc. for ‘Time’ ramp
segments. For two-channel programs, see the note below.

Seg Time Left Shows the time that the segment has to run before completion.

Program progress The numerals show program elapsed time, and the bar gives an indication of progress so far. For

two-channel programs, see the note below.

Segment progress For each segment as it runs, this gives a visual indication of the proportion of total segment time
which has elapsed so far. For two-channel programs, see the note below.

Program time remaining

Shows the time remaining until the program completes. For two-channel programs, see the note
below.

Note: Fortwo-channel programs, in ‘Hold’ mode, the ‘program progress’, ‘segment progress’ and ‘program time
remaining’ areas of the display are replaced by ‘Cha Time’ and ‘Ch2 Time’, as shown below.

Mode _ Seg Time Left

CH1 TSP
ChiTime

12/11/11

Figure 3.4.9b two channel program in Hold mode
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Programmer Display Mode (cont.)

PROGRAM RUN/RESET/HOLD

Programs can be controlled by users with the correct access level (defined in Programmer configuration. The display
page is placed in edit mode by operation of the scroll key (‘Mode’ highlights). A second operation of the scroll key
followed by operation of the up/down arrows allows the user to select ‘Run’, ‘Hold’ or ‘Reset’. A further operation of the
scroll key initiates the selected action.

<>

3 >

<

<>

‘Hold" appears only if
the program status is

‘running’.
Mode - Status +
chaipse Mpgm

<

<>

c

20/09/11

Figure 1.4.9¢ Setting the Mode

Notes:

1. These functions can also be carried out by wiring relevant inputs to the ‘Run’, ‘Hold’ or ‘Reset’ parameters in
Programmer configuration.

2. The user must have either ‘Logged off’, *Operator’ or ‘Supervisor’ level access as defined in ‘Prog Mode
Access’ in the Programmer. The program cannot run if the unit is logged into at ‘Engineer’ level.
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Programmer Display Mode (cont.)

PROGRAM EDITING
The program edit page is accessed by operating the scroll button once to highlight the Mode, then using the up arrow key
to highlight the page symbol at the top right hand corner of the display and then the scroll button again to enter the
program editor.

5.78

34. 93 By default, Program Edit is available
Events QOO0 only to users with Supervisor or

Mode [IRESE Engineer level access.

Status
chapsp TN

Success

6 . 3 9 Program name
3.65

e 0000000

Mode
Reset —

Ch1 PSP F Ramp Style

Ch1 Ramp Units

Ch2 Ramp Units

Segment number

Segment name

Figure 1.4.9d Access to the program editor

As can be seen from the figure above, the initial Program Edit page is divided into two areas - the top part contains
program details; the lower part (figure 1.4.9f) contains individual segment details. The editable items that appear in the
program details area depend on the features enabled in the Programmer Features configuration menu.

Note: Access to some program operations is restricted to users with the correct access level, as defined in the
‘Prog Mode Access’, the ‘Prog Edit Access’ and the ‘Prog Store Access’ parameters in the Programmer. Access to
some items also depends on whether or not the program is running.
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Programmer Display Mode (cont.)

PROGRAM DETAILS
Operation

This allows the user to select one of the following (see also ‘Program Store):

Load. Opens the program store and allows the user to select a program to be loaded. The
program must have the same number of channels as defined in Programmer.Set Up

Store. Allows the current program to be saved to the internal program drive. This is useful if you
wish to snapshot the current program and store this under a different program name.

Delete. Allows the selected program to be deleted.

Delete All. Deletes all programs.

Copy. Copies the selected program for ‘pasting’ either from the internal drive to the USB device,
or vice-versa. This is useful if you wish to transfer a program to other nanodac instruments.
Copy All. As above, for ‘Copy’, but copies all the programs in the selected directory.

Note: If a'Store’, ‘Copy’ or ‘Copy All’ operation would result in there being a total of more than 100 program files
in the internal drive, the operation fails and an error message is displayed.

Status

Program
Holdback Style

Cha Holdback

Ch1 Holdback value
Ch2 Holdback

Ch2 Holdback value

Ramp Style

Ch1 Ramp Units

Ch2 Ramp Units

Success. Previous operation was successful.
Failed. Previous operation failed.

Loading. The program is loading.

Copying. The program copy process is underway.
Deleting. The relevant program is being deleted.

The name of the program currently loaded.

Appears only if ‘Holdback’ is enabled in the Programmer Features configuration. See also
‘Holdback’, below.

Program: Holdback applies to all appropriate segments.

Per Segment: Holdback enabled on a segment by segment basis as described in ‘Segment
configuration below.

Appears only if ‘Holdback Style’ (above) is set to ‘Program’.
Off: Holdback is disabled

Low: Holdback is entered when PV < (PSP - Holdback Value)

High: Holdback is entered when PV > (PSP + Holdback Value)

Band: Holdback is entered when PV < (PSP - Holdback Value) or PV > (PSP + Holdback
Value)

The value to be used in triggering holdback.

As for Ch1 Holdback, above but for channel 2. Appears only if *Channels’ is set to ‘2" in
Programmer Set Up configuration.

As for ‘Ch1 Holdback value’, above, but for channel 2. Appears only if ‘Channels’ is set to '2’ in
Programmer Set Up configuration.

Ramp style applies to all ramp segments in the program. Ramp Style can be edited only when the
program is in Reset mode. Setpoints, rates, times etc. are set in the individual segment
configurations

Rate. A Ramp Rate segment is specified by a target set-point and the rate at which to
ascend/descend to that set-point.

Time. A Ramp Time segment is specified by a target set-point and a time in which to achieve that
set-point.

Select ‘Per Second’, ‘Per Minute’ or ‘Per Hour’ for ramp timing units. Ramp Units can be edited
only when the program is in Reset mode.

As for 'Ch1 Ramp Units’ above. Appears only for two channel programs and allows different ramp
units to be selected for the two channels, if required. Ramp Units can be edited only when the
program is in Reset mode.
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Programmer Display Mode (cont.)

PROGRAM DETAILS (Cont.)
HOLDBACK

Holdback pauses the program (freezes the Programmer setpoint (PSP) and the time remaining parameters) if the
difference between the Process value (PV) and the PSP exceeds a user-specified amount (Holdback value). The program
remains paused until the PV returns to within the specified deviation.

In ramp or step segments, holdback indicates that the PV is lagging the SP by more than the specified amount and that
the program is waiting for the process to catch up. In a dwell segment, holdback is used to guarantee that a work piece
stays at set-point within a specified tolerance for the specified dwell duration.

Holdback applied

Holdback Holdback

applied released

Holdback value — v/

Holdback released

Figure 1.4.9e Holdback

SEGMENT CONFIGURATION

egmen Number

Segment Name

Type
ChaTSP

Cha Time

Cha Holdback

Cha Holdback Val

Cha PVEvent

(@ ENVISVIIAVE]

Ch1 User Val

Ch2TSP

Ch2 Time

Ch2 User Val

Event1

Event 2

Figure 1.4.9f Segment configuration
Segment Number Select the relevant segment for configuration.
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Segment Name Enter a segment name of up to 20 characters. This name will be truncated on the display page if
it, together with the program name are too long to fit the width of the display area.

Programmer Display Mode (cont.)
SEGMENT CONFIGURATION (Cont.)
Type Select a segment type. Defaultis ‘End’.

Ramp. For any program, Ramp segments can be either ‘Ramp Rate’ segments or ‘Ramp Time’
segments according to the ‘Ramp Style’ setting described above. See also ‘Ch1(2) Time' or ‘Cha(2)
Rate’, below.

Dwell. The setpoint is maintained at its current value for the period defined in ‘Duration’ (see
below).

Step. A step segment allows a step change to be entered for the target set-points Ch1 TSP and
Ch2 TSP.

Wait. A wait segment causes the program to wait for a certain event to occur before continuing.
See ‘Wait For’, below.

Go Back. A Go Back segment allows a specifiable number of iterations to be performed of a group
of segments. This could be used, for example, to cycle an entire program by having a Go Back
segment immediately before the end segment and specifying segment 1 as the ‘Go Back To’ point.
Setting 'Cycles’ to ‘Continuous’ causes the program to loop indefinitely, until interrupted by the
user. ‘Nested’ loops are not permitted i.e. ‘Go Back’ is not available as a segment type for
segments inside an existing GoBack loop.

End. The final segment of a program allows the user to select ‘Dwell’ or ‘Reset’ as the action to be
taken at the end of the program (see ‘End Type’, below)

Cha(2) TSP Target setpoint. The value that Ramp or Step segments seek to attain, for channel 1(2).

Chi(2) Rate For Ramp Rate segments, this specifies the speed at which the process value ramps towards the

target, for Channel 1(2). The ramp units (per second, per minute, per hour) are set in Ch1(2) ramp
units described above.

Cha(2) Time For Ramp Time segments, this allows the user to specify the time to be taken by the segment for
the process value to reach the target.

Duration For Dwell segments, this allows the entry of the time for which the segment dwells.

Go Back To For 'Go Back’ segments, this defines the number of the segment to which the program is to return.

Cycles The number of times the ‘Go Back’ instruction is to be carried out. If set to ‘Continuous’, the

program continues until the user intervenes to stop it.
End Type Allows the user to select the action to be taken at the end of the program:
Dwell: the set-point is maintained indefinitely and event outputs remain at their configured state.

Reset: the set-point reverts to the value used by the control loop before the program was started
and the event outputs return to their default states.

Wait For Digital High: Wait segments can be configured to wait for ‘Wait Digital’ to go ‘high’ before
allowing the program to continue.
Analog 1(2): The segment waits for ‘Wait Analog1(2) to meet an Absolute High or Low, or
Deviation High or Low condition before allowing the program to continue.

Analog Both: As Analog 1(2) above, but waits for both Channels’ conditions to be true before
continuing.

Note: ‘Wait Digital’, Wait Analog 1’ and ‘Wait Analog 2’ parameters are configured in the Programmer.Set Up

menu.

Cha1 Wait Select ‘Abs High’, ‘Abs Low’, ‘Dev High’ or ‘Dev Low’ as the wait criterion for channel 1. Appears
only if ‘Wait For’ (above) is set to ‘Analog 1’ or ‘Analog Both'.

Ch2 Wait Select ‘Abs High’, ‘Abs Low’, ‘Dev High' or ‘Dev Low’ as the wait criterion for channel 2. Appears
only if ‘Wait For’ (above) is set to ‘Analog 2’ or ‘Analog Both'.

Chi(2) Wait Val Enter the trigger value for ‘Ch1(2) Wait’
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Cha(2) Holdback
Cha(2) Holdback Val

Cha(2) PV Event

Cha PVEvent Val
Ch2 PVEvent Val

Ch1 (2) Event Use

Cha (2) User Val

Event1to 8

CARBOLITE
VCEROEZR

Select ‘Off’, ‘Low’, High’, or ‘Band’ (see description in Program details above).

The value to be used in triggering holdback.

Appear only if ‘PV Events’ have been enabled in the Programmer Features menu. A PV Event (an
analogue alarm on the channel PV) is available for each channel in every segment (excluding Wait
and Go Back segment types). The following PV Events are supported:

Off: The PV Event is disabled

Abs High: The event is triggered when the channel PV exceeds PVEvent Val for the relevant
channel.

Abs Low: Triggered when the channel PV becomes less than PVEvent Val for the relevant channel.
Dev High: This event is triggered when the channel PV exceeds (PSP + PVEvent Val) for the
relevant channel

Dev Low: Triggered when the channel PV becomes less than (PSP - PVEvent Val) for the relevant
channel.

Dev Band - This event is triggered when the channel PV differs from the PSP by more than the
configured deviation value (either above or below)

In the following example, in segment 1 Cha PV Event has been configured as Dev Band and in
segment 2 it has been configured as an Abs low:

Segment 1 Segment 2
/7 o PSP
/. W ~
A/ F----= SO o e S pv
VA | |
4 | | PVEvent Val
7, 7/
, /I
A L7 ‘ ] =PV Ebent Val Segment 1
4
e X, ‘f | x2 =PV EL/ent Val Segment 2
4
\
A ‘ ‘ Il
L
|

\
[ [
| on |
Off
Figure 1.4.99 PV Events
Appears only if ‘Ch1 PVEvent' is not ‘Off’. Sets the level at which Ch1 PV Event becomes active.

-<— PVEvent

Appears only if ‘Ch2 PVEvent' is not ‘Off’ and if *Channels’ is set to ‘2’ in Programmer Set Up
configuration. Sets the level at which Ch2 PV Event becomes active.

When PV events become active, they can be used either to Trigger a secondary process or as a
simple analogue alarm on the PV input. Appears only if the relevant PV Event parameter is not set
to ‘Off".

Specifies the User Value for this segment, for channel 1(2). Appears only if ‘User Value’ has been
enabled in the Programmer Features menu.

The example below (from iTools) shows this parameter wired to the trigger 1 input of the Custom
Messages block, so that, if a User value >0 is entered, then every time the segment runs, Custom
message 1 is generated.

The number of Events available (Max Events) is defined in Programmer Set Up configuration.
Enabling an event causes the relevant indicator on the display page to be illuminated for the
duration of the segment. As with ‘User Val’, above, Events can be wired to the inputs of other
parameters if required.
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Programmer Display Mode (cont.)
SEGMENT CONFIGURATION (Cont.)

Programmer
2 [¥]
SetlUp.Ch1PYInput SetlUp.Run

Setlp.Ch15PInput Run.Ch1F3F
— Setlp.Ch2PYInput Run.Ch2PSF
Setlp.Ch25PInput Run.ChllUserfal

SetlUp.Run Run.ChZlsersal

Setlp.Hold Run.Ch1PYEvent CustomMessage
SetlUp.Reset Run.ChZPvwEvent Triggert

Setlp. RunReset Run.Event1 3 ﬂ
Setlp. RunHold Run.Event2

SetlUpWaitDigital
SetlUpWaitanalog
SetlUpaitanalog2
Setlp Advance

i (]

Figure 1.4.9h iTools example showing Ch1 UserVal being used to trigger custom message 1.

FUTURE TREND DISPLAY MODE

If enabled in Instrument.Display configuration, this allows the user to view the actual value of the PSP alongside the
expected value, so the two can be compared to see how the process is performing.

Future trend is an enhancement of the horizontal trend mode, with the display being divided into two parts, with the
instantaneous current value located at the divide, with past trends to the left and the next few program segments to
come, to the right.

Notes:
1. Forthe future trend mode to appear, the programmer must be wired to the loop or advanced loop feature.
2. Both historic and future trends move from right to left with the present anchored at the screen centre.

3. The amount of history and of future trending displayed on the screen depends on the trend interval set in
Group.Trend configuration (Section 5.2.1)

Figure 1.4.9i shows a typical future trend display

Present

Figure 1.4.9i Future trend display
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Programmer Display Mode (cont.)

PROGRAM STORE

Note: The access levels required for the operations described below are configured in the Programmer Set Up
menu ‘Prog Edit Access’ and ‘Prog Store Access’ parameters.
The program store allows access to the instrument’s local program storage area and to programs stored on a USB
memory stick (if any) and to those stored in a pc (if any), via FTP. Programs may be saved to (Stored) or retrieved from
(Loaded) from the program store, or they can be copied or deleted.
Selecting any of the program operations (except ‘Delete All'), from the Program Edit page (Engineer access level
required) opens the file explorer page. Figure 1.4.9j depicts this page, with just a couple of example entries after a ‘Load’
operation has been requested.
On entry, use the up/down arrow button to select ‘User’, ‘USB’ or ‘FTP’ (selection highlights yellow), then use the scroll
button to confirm. Use the up/down arrow buttons to select the required file, and then use the scroll button again to
confirm. Other operations are similar.

The file explorer supports 100 entries, which may be directories or files.

\ Selected file

ighlighted

Symbol appears only if
a suitable USB
device is inserted

Figure 1.4.9j Program store display

Note: A ‘busy’icon (rotating green flash) appears whilst directory listings are being accessed.
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PROGRAM LOAD - QUICK ACCESS
From firmware version V5.00 and above a quick selection of an internally stored program may be made directly from the
Program Summary page. The programmer must be in Reset. Press and hold the scroll key for 2 seconds. The page will
go immediately to the file explorer page with the ‘User’ drive selected and the ‘Operation’ parameter set to ‘Load’. The
first program file will be selected (assuming different programs have been configured). Use the Up/Down keys to select
the required program followed by the scroll key to load it.
If the selected file cannot be loaded (for example, the programmer file is for a different number of channels) then an error
message is shown on the file explorer.

The Quick Access to load mode adheres to the access security settings set in configuration mode - Programmer set up.

Note: Quick load is disabled when in Edit mode. This is indicated by the highlighted parameter showing the raise/lower
symbol to the right of its value.

Press and hold
Mode _ Status Reset :gfzsscz!:jz

Ch1 PSP Seg Time Left _
chatse TR0, ChiRate STTN 3

Figure 1.4.9k Program load display
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PROGRAM LOAD VIA APROGRAM NUMBER
This feature has been added to firmware versions V.00 and above.

To allow a program (stored as a file) to be loaded, either via a BCD switch, wired to a set of digital inputs, or via a single
comms transaction, it is necessary to prefix the progam name with a program number in the range o1 to 99. For
example, o1kiln1.uipz, o1furnace.uipz, o2kiln2.uipz, o3kiln3.vipz etc. The program name can consist of up to 18
characters. Note that program numbers 1to g must be entered as o1 to og otherwise they will not be recognised by the
switch or via commes.

On value change of the program number, the first program file with the prefixed number in the instrument’s internal User
drive (listed lexographically) will be loaded. In the above example if program o1 is selected, o1furnace.uipz will be loaded,
ozkiln1.uipz will not be loaded using the BCD switch or through comms. It can, of course, be loaded manually.

If no program number is prefixed it is not possible to load the program via the BCD switch or via comms. It is, however,
still possible to load the program by selecting the file as described in the previous section.

Note: When a BCD switch is turned from its current value to another value, intermediate switch positions may be seen on
the inputs of the BCD function block and could potentially be used by subsequent blocks wired from the BCD input. A
Settle Time parameter has been introduced which will in effect filter out these intermediate values by applying a time in
which the inputs can settle before their converted decimal value is seen on the output parameters of the block. The
Settle Time can be set from 0-10seconds with a default of os i.e. no filtering as in previous firmware versions.

EXAMPLE BCD SWITCH WIRING
Figure 1.4.91 below shows an example of using digital input channels soft wired to the BCD function block using iTools.

Channel 1 Channel 2 Channel 3 Channel 4 BCDInput 1 Programmer
Digital () [ Digital () & Digital (5) &) Digital (6) &) In1 DecByte 1 =
DigitialOff (1 0| DigitialOff (10} Digitial Off (1 0| DigiialOf (1mE|  —>{In2  BCOVall—  [gatup chiFvinput  SetUp Run
Digitial Off {1 0)[F] Digitial Off (103 Diigitial Off (1 0)(F] DigitialOf (i mE|  —3{In3 Units SetUp.Ch1SPInput Run.ChiPSP
Wain Py Wain Py Main Py Main Py}—1—=]n¢  Tens SetUp.Run Run.Eventl
Main.Status Main.Status Main.Status Main. Status In3 Setlp Hold Fun.Event2
| i ] bl O |8 EN{ ] i In6 SetlUp.Reset
In7 SetUp. RunReset
In3 SetUp.RunHold
g O SetUpWaitDigital
SetlUp WaitAnalog1
SetlUp Advance
—= SetlUp Proghum
il

Figure 1.4.9m below shows the corresponding hard wiring of a BCD switch.
BCD Switch

HEEGEE QEEEER

Figure 1.4.9m BCD Switch Physical Wiring
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4.4.10 Promote List

This display page allows the user to display up to 10 of the parameters that appear anywhere in the operator interface.
The parameters can be selected only by using iTools, as described below.

Notes:

1. ‘Promote List’ must be enabled (in ‘Instrument.Display’ configuration), before it appears in the ‘Go to View’
list.

2. There are more parameters visible in iTools than appear at the operator interface. If non-operator interface
parameters are selected for inclusion in the promote list, they do not appear.

3. If parameters which appear only in certain circumstances are selected, then they appear in the promote list
only when they appear in the Operator interface. For example, a channel PV is not visible unless that channel
is enabled (i.e. it is not ‘Off’).

PARAMETER SELECTION

1.  OpeniTools and scan for the instrument, (see Section 6.2).

2. Once the instrument has been found, stop the scan. When the instrument has synchronised, click on the ‘Access’
button near the top of the display to set the unit into configuration mode (a password may be required).

3. Click onthe '+ sign to the left of the Instrument folder in the tree list (left-most pane) to expand the folder. Double-
click on ‘Promote List’, to display the Promote list in the main pane. The list contains 20 entries, 1 to 10 being for
parameters, 11 to 20 being available to the user to add descriptors for parameters 1 to 10 respectively.

4. Expand further folders, as necessary, to access the required parameters, and click-drag these parameters into the
promote list. Enter a descriptor for the parameter if the default is not as required. As each parameter is dragged
into the list, it appears in the Promote list.

5. If the parameters are modified at the operator interface, the changes are reflected in iTools, and vice-versa.

6. Once all the parameters have been added, it is recommended that the Access button be used to quit configuration
mode, as otherwise it will not subsequently be possible to quit from the operator interface.

Figure 1.4.11 shows typical displays.

S

[:l PromokeList

#-(Z1 Metwork
0[] Group
= [:I Channel
=31
-] Main
0 [ Trend
=23 Alarm1 & o
470 Type
< Status | Name | Description Yalue| Wwired From
470 Threshald & PromoteParaml| Promote parameter [1) 4320 3942646018 Channel.1.Main. P
.40 Reference A7 PromoteParam2) Promate parameter (2] 431 3942646016 Channel 1.Main.Descriptar
420 Deviation &P PromoteParam3 Promate parameter (3] 3942646021 Channel.1.Main. Units
.43 Amount A PromoteParam4| Promote parameter [4)

A PromaoteParamb| Promaote parameter (5]
A PromaoteParamE| Promote parameter (6]
A PromateParam?| Promote parameter (7]
& PromoteParam8 Promote parameter [8)

-4 ChangeTime
-4 AverageTime
4] Hysteresis

-4 Lakch & PromoteParam3) Promote parameter [9) l
-4 Block & PromoteParam1| Promote pararneter (10) T/C 157A W
40 Dwell & PromoteParam1| Descriptor for pramo n 0 _l
4] Acknowledge A PromoteParam?| Descriptor for py Channel.1.Main.Units

S | Active & PromoteParam3 Descriptar |

Group.Recording.Enable

-4 Inactive

A PromoteParamd| Descr |
4 Nothcknowledged Channel.1.Alarmz.Active
-4 Acknowledgerment
b2 Alarmz . | m? Descriptor for promate param
01z 'aramB Descriptar for promote parany
500 3 moteParam3| Descriptor for promote param
5004 PromoteParam1 Descriptor for promote paranm

Instrument_P List - 20

£ virtualChannel
777 Loop /

Promote List (iTools)

Promote List (Operator
interface)

Figure 1.4.11 Promote list displays.

55



CARBOLITE
nanodac™ VG EROEER

4.4.11 Modbus Master display mode

This display mode consists of two pages, as shown below.

Page one opens by default and shows the first eight parameters being read from (left pointing arrow) or written to (right
pointing arrow) the relevant slave. These items are configured in the Modbus Master configuration described in Section
5.1.4. Hidden parameters may be viewed by operating the scroll key, then using the arrow keys to scroll through the list.
A green arrow means that the item may be edited by the user when logged in.

A pair of animated indicators in the top left-hand corner of the screen show the connection status of the two possible
slaves. A green moving ‘streak’ indicates that successful communications are being carried out. A red flashing circle

indicates that there is a break in the transmission line or that the slave is switched off. A grey, non-animated display

indicates that that slave has not yet been configured as a part of the communications link (i.e it is ‘off line’).

A ‘traffic light' indicator appears to the right of each parameter. Green indicates that the parameter is being read from or
written to successfully. Orange indicates that a write of the value is pending. Red indicates that there is an error and that
no value is currently being read or written; the value displayed is the last good value read or written depending on
whether the data item is a read or write. If the indicator is black, the parameter is ‘off".

Operation of the scroll key highlights the page symbol in the top right-hand corner of the screen, and a further operation
of the scroll key calls page two to the screen.

Page two contains the IP address of the Modbus master and of any slaves connected to it, together with some diagnostic
information, as described in ‘PING DETAILS' below.

Page symbol
Read/Write
Connection status Parameter status \ \
132
Chan1Tmp
Chan 2 Tmp
Parameters VChannel 1 PV

and values VChanne 2 PV
VChannel 3 Input
Any Channel alarm i Promote List

Diglna —_—

Chan1Tmp
Chan2Tmp
VChannel 1 PV
VChanne 2 PV
VChannel 3 Input
Modbus Master Any Channel alarm

Digln1

123.123.123.120

=

ata,

T4
e

409/
L ke The list of parameters can be scrolled through using the
m up/down arrows. Values being read by the master are
* read only, but the user may enter values for parameters
being written by the master, by highlighting the
relevant item and using the scroll key to enter edit

n!——m mode.
[ U & i The use of the Page key causes a return to be made to

the initial Modbus Master display.
Figure 1.4.12a Modbus Master display pages
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Modbus Master Display Mode (Cont.)

PING DETAILS

Slave 1 Slave 2

Slave Name

Slave address O
Total no of successful read }; O

and write transactions o

Total no of failed read } T

and write transactions

(O
Green: Ping successful 0 o

Red: Ping failed

Ping initiation field

<>

Figure 1.4.12b Slave 2 ping initiation (Slave 1 similar)

The ‘Ping..." field of the first slave is highlighted by default. As shown above, the down (or up) arrow can be used to
highlight the 'Ping...’ field of the other slave instead.

Once the relevant 'Ping..." field is highlighted, the scroll key can be used to enter edit mode and the up/down arrow key
used to select ‘Start’. A further operation of the scroll key initiates the ‘Ping’ and if this is successful, a green indicator
appears alongside the field (and the text returns to 'Ping..."). If the Ping is unsuccessful, then the indicator is coloured red.

The up or down arrow can now be used to return to slave 1, or the page key can be used to return to the previous
parameter display page.

As shown in the figure above, some diagnostic information is given. This includes the total number of successful
attempts that the master has made to communicate with the relevant slave, and the total number of failed attempts.
Fuller diagnostic details are to be found in the Modbus Master Communications configuration description (Section 5.1.4.)
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4.4.12 EtherNet/ IP display mode

This display mode appears only if enabled in Instrument.Display configuration and is used to display the input and output
parameters assigned to the Client and Server input and output tables. Parameters which have been configured with
descriptors are identified by these descriptors instead of their ‘opc’ names (shown below).

EtherNet/IP Client

]
111

Inputs Virtual Channel.1.Main.Input1
e
Virtual Channel.2.Main.Inputa "-19.1

Loop.1.Setpoint.SP1 " 123.0
Outputs Loop.1.Setpoint.5P2  _132.0 EtherNet/IP Client

Loop.2.Setpoint.SP1 26.2

Loop.1.Setpoint.SP2 "'111.11

Virtual Channel.1.Main.Inputa
Virtual Channel.2.Main.Input1

Loop.1.Setpoint.SP1
Loop.1.Setpoint.SP2

::;Vr::.lp Loop.2.Setpoint.SP1
Connection EtherNet/IP Client Loop.1.Setpoint.SP2
type,

RPI 123.123.123.223 : Point2Point : 1000ms

E— TETTSS)|
m 29/11/11

IP address The list of parameters can be scrolled through
and nlf’de:’f using the up/down arrows.
:}fi:rjn:fn or Items with green arrows can be edited if the user is
L2 logged in with the correct access level.
See ‘Explici W ?
data below e T ——
N onnectlon No Connection

| 0 S e IO Server Identity

Vendor Number
IO Server Configuration Device Type
——— Product Code
Mode | Client (I0) Revision
Status Word
Serial number "8Do1g04C
Product Name ""Nano

1

Input Instance
Size (Bytes)

Output Instance
Size (Bytes)

| § & it

Data depends on the slave

Server Address "123.123.123.
Priotity 22
RPI(ms) "Scheduled
Connection Type "1000

Reset [¢)

. m 08/09/11

Figure 1.4.13a Typical EtherNet/IP display
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Ethernet/IP Display Mode (Cont.)

If the EtherNet/IP option has been ordered and enabled, the nanodac can be configured as either a client (master) or a
server (slave). The client and server displays are identical except that the configuration area of the client display is more
extensive than that of the server display.

Figure 1.4.13a, above shows a typical set of display pages for an EtherNet/IP client.

CONFIGURATION OF IMPLICIT INPUT/OUTPUT TABLES
Configuration of the input and output tables is carried out via iTools drag and drop only by:
a. Entering the parameters to be read by the client into the server output table.
b Entering the destination parameter into the equivalent location in the client input table.
c.  Entering the parameters to be written by the client into the client output table.
d  Entering the destination parameter into the equivalent location in the server input table.

The example in figure 1.4.13b attempts to show this (using the nanodac as the client) in graphical form, using just a few
parameters (there can be up to 5o in each table)

Client (nanodac) input table Server output table

Input Data

Virtual Channel.1.Main.Inputa /P l——| O/P2 Out Parameter 1 Output Data
Destination Source
Virtual Channel.2.Main.Input1 /P | O/P2 Out Parameter 2
i ici irtual Channel.3.Main.Input1 | O/P ut Parameter 3
The implicit data v Ich 1.3.Main.Inp /P 3 Out P The value
value coming in comingin
from the Virtual Channel.4.Main.Inputa I/P! l———— O/P4 Out Parameter 4 from this wire
EtherNet/IP will be sent to
device will be S 3 B the
qu'zd to thlst Wired parameters Values Wired parameters Ethnget/IP
wired parameter avira
P € - - - - - ﬁ ‘4 ———————— ﬁ <« -------
Client (nanodac) output table Server) input table
Output Data User Values.1.Value | O/P1 }F—3{I/P1 In Parameter 1
Source Channel.1.Alarm1 | O/P2  |——3=}I/P2 In Parameter 2
The value coming etc) L letc.

in from this wire
will be sent to the
EtherNet/IP
device.

Figure 1.4.13b Input/Output table entries

Notes:

1. Channel values from the Server can be ‘wired’ into nanodac Virtual channel inputs (as shown above) so that
they can be traced and/or recorded. In such cases the virtual channel ‘Operation’ must be set to ‘Copy’.

2. Inputs and outputs would normally be given suitable descriptors (e.g. ‘Reset timer’ instead of
‘Channel.1.Alarma1).

CONNECTION STATUS INDICATOR

A circular status indicator appears in a number of the EtherNet/IP display pages. This indicator can indicate the

following states: @/
)

Red flashing circle: there is a break in the physical connection between the client and the server, or the remote unit is
switched off or is initialising.

Green rotating ‘flash’: the instrument is on line and at least one CIP connection is established.

Green flashing circle: the instrument is on line but no CIP connections have been established.
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Ethernet/IP Display Mode (Cont.)
Adding parameters to the input and output tables can be achieved only through the proprietary software package
'iTools’, running on a pc. It cannot be configured through the user interface. The following description assumes that the
user is familiar with ‘iTools’. Section 6 of this manual shows how to set up an iTools link to the unit and the iTools on-line
help system and its pdf version (HA028838) should be referred-to as necessary.

Note: the client/server and the pc must all be on the same network.

Once iTools has started up and the ‘Scan’ process has ‘found’ the relevant instrument, thé _
. . Synchronised
scan process should be stopped and the instrument (s) allowed to synchronise. (The scan maK/

nancdl,
be left to run its course, but the speed at which iTools operates is reduced for the duration dfiot Synchronised (Y nanaz
the scan process.)

EXAMPLE
To add Loop 2 Setpoint 2 to Output 4 of the Client Output table.

A Browse @ Find
[ AdvancedLoop
[Z3 MadbusMaster

] , , , [C) EthernetIp
With the client selected, expand the EtherNet/IP folder in the Browse list, then £ Main

double-click on the ‘ImplicitOutputs’ folder.

In the example shown below, the instruments have both synchronised, and the
‘Access’ tool button clicked-on for both instruments to set them into
configuration mode.

+

+

+-{_7] ImplicitInputs
Locate and expand the Loop 2 SP folder in the Browse window, and click-drag SP2 + %Implicit@utputs
to ‘Output 4’ and release. (] Ciikalio

+

A | 12erl in

File Device Explorer View Options Window Help
g B ch ) & h oy bl & Q . i
Mew File  Open File Load Save Print Scan Add Remove Views Info
[T Graphical wiing BB Parameter Explorer &a’ Watch/Recipe ﬂ OPC Scope =@ iTools Secure
= A
(#) WPnanol . 123-123-123-222-502-10001 - anol.123-123-123-222-502-ID001 -nanodac - Parameter Explorer (EthernetlP.Impli... i;
&P ranoz. 123-123-123-223-502-10002-
£
hd L4 [ Name | Description | Address| Walue| 'wired From
" A7 Outputl Olutput data 32558 R0332931 Loop.1.5P.5F1
3 Browse @ A Outpufvalue]  Walue of the Qutput 1 parame 32560 1)
=-{_] Loop A A7 Output2 See output 1 for details 32562 B0332932 Loop.1.5P.5F2
w01 Outputyalue? | See output 1 walue for detail; 32564 1)
=N A7 Output3 See output 1 for details 32566 B0398467 Loop.2.5P.5F1
+-(Z2 Main Outputvalued | See output 1 value for details
=7 setup A7 Outputd See output 1 for details
- Tune Outputv'alued | See output 1 value for details
w0 PID A7 Outputs See output 1 for details 32574 4294967295 [not wire
A Outputvalues | See output 1 value for detail: 32576 1)
ar L A7 Outpute See output 1 for details 32578 4294967295 [not wired)
angs 0\:\'11 Outputvaluel | See output 1 value for detail: 32580 0
‘& Rangetig & Dutput? Se= output 1 for details 32582 4294567295 [not wired)
4@ sPSelect Outputv'alue? | See output 1 value for detail: 32584 0
ase & Outputs See autput 1 for details 32586 4234967255 [not wired)
a g Outputvalued | See output 1 value for detail: 325238 0
420 SPLowaLimit A7 Outputd See output 1 for details 32590 4294967295 [not wired]
4] SPHighLimit Outputvalued | See output 1 walue for detail: 32592 0
4] AkSPSelect A& Output1i See output 1 for details 32594 4294967295 [not wired)
40 AlkSP Outputvaluell | See output 1 walue for detail: 32596 0
47 Rate A Qutput See output 1 for details 32598 4294967295 [not wired)
C' L Moabma Wi falimdd | Cmm b b 1 imbiim Fmr Ak =il helei=nlyl n v
RateDone ¢ S
£
Level 2 (Engineer) nanodac v, F3.01 Loop.2,5P.5P2 - Setpoint 2

Figure 1.14.3c Dragging a parameter to the Output table
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Ethernet/IP Display Mode (Cont.)

An alternative to the click-drag technique is to right click on the required output (five in the example below), and select
‘Edit Wire..." from the context menu that appears. A browse window pops up, allowing the user to navigate to the
required parameter. This technique can be used both on previously empty inputs or outputs and on those previously
filled.

=T rent ~

3 mebwork

[ croup

[ channel

3 virtualChannel
[ Loop

[ AdvancedLoop
[ Modbustasker
[ EthernetIp
[ Digitallo

[ DCoukput

D IJ=erLin

D CuskomMessage b
[] Delete ‘wire

Copy Parameter Chrl+C

Parameter Properties...
é] Parameter Help...  Shift+F1

W—»

Columns »

H--E-EB-B-B-E-E-E-E-E-E-E-E

Cancel

Figure 1.4.13d Context menu details

EXPLICIT DATA
As shown in table 3.4.13, when configured as a server, there is only one explicit application object, and that has the class
ID= A2 (162 decimal). The instance ID is the Modbus address of the parameter and the Attribute is always = 1. Explicit
service codes hex1o (decimal 16) and oE (14) are both supported, for writing and reading single attributes respectively.

Service code Class ID Instance ID Attribute
Hex Dec Hex Dec Decimal
0010 16 A2 162 1-65535 1
o0ooE 14 A2 162 1-65535 1

Table 1.4.13 Explicit data specification

When configured as a client, two separate connections are available allowing the user to produce two independent
explicit read or write messages to different server devices.

Figure 1.4.13e below, shows an example of how to configure an explicit message request. The instance ID and the data
type are taken from the server manufacturer’s data. In this example a read request is configured to determine the Group
recording status of a nanodac server, and it can be seen from table 5.3 that the decimal modbus address for this
parameter is 4150 and the data type is inta6. It is this address which is used as the instance ID.

Once all the information has been entered, the read is requested by setting '‘Send’ to ‘Yes’. The Data field changes to '3’
for this example and from table 5.3 it can be seen that the recording status is ‘Recording enabled'.

Note: The nanodac supports only 16 bit data types for reading and writing of explicit messages.
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Ethernet/IP Display Mode (Cont.)

] When wired to parameters which have descriptors,
EtherNet/IP Client the descriptor names appear instead of the ‘opc’
names (e.g. Loop.1.Setpoint.SP1) shown here.

Virtual Channel.1.Main.Input1
Virtual Channel.2.Main.Input1

Loop.1.Setpoint.SP1
Loop.1.Setpoint.SP2
Loop.2.Setpoint.SP1
Loop.1.Setpoint.SP2

Tags page appears if ‘Mode’ is set to ‘Client (Tags)’
in EtherNet/IP configuration.

m 29111711 Explicit messaging is not possible in tag 10 mode
as tag mode needs to consume both connections
for communications with the PLC

EtherNet/IP Client

Client (10) Client (Tags)

xp ICIt1 xp Icit2 ntput Tags Utput ags
Ko Connection No Connection P Connection Faied Connection Failed

m 29/11/11 N m 29/11411

Explicit Messaging

Destination Address [123.1232.123.
Service Code "Get Attribut
Classld 162
Instance Id 1c0
Attribute Id
Data Type
Data
Send

[ - AT
|0 |

Figure 1.4.13e explicit messaging example
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Ethernet/ IP Display Mode (Cont.)

USING TAGS
When acting as servers, many PLCs present their data in a tag format instead of implicit data format. For this reason,
when the client is configured as ‘Client (Tags)’, 30 input and 30 output tags become available to the user via iTools (figure
1.4.13f).
This allows tag names to be typed in, input tags 1 to 30 being associated with implicit inputs 1to 30 respectively and
output tags 1 to 30 being associated with implicit outputs 1to 30 respectively.

File Device Explorer Wiew Options ‘Window Help
&) @ e ] =i S qr X # Q . i
Mew File:  Open File Load Save Prirt Scan Add Remove Views Infa
[T raphical Wiring BB Parameter Explorer &a‘ WatchfRecipe ﬂ OPC Scope =@ iTools Secure
A
(&) WPnanot . 152-165-111-222-502-10001- nano1.192-168-111-222-502-1D001 -nanodac - Parameter Explorer (EthernetlR
%nan02.192-168-111-223-502-10002- H
f
< b4 | Marne | Description | Address| Walue| wired From
" | Inputl Input data 30776 Channel 1
S Browse | & Fing 2 Inpui2 See input 1 for details 30777 Channel 2
[a= ~ A Input3 Seeinput 1 for details 30778 Loop1SP1
3 advancedLoop A Inputd See input 1 for details 20779
[:] ModbusMaster f Inputs See input 1 for details SD?BD:
=-{Z EthernetIp A Inputg See input 1 for details 3073
3 Main & Input? See input 1 for details 30782
[ mplicikInputs & Inputd Seeinput 1 for details 30733
(3 ImplickOutputs & Inputd See input 1 for details 30784
23 [TpliTags A lnput10 See input 1 for details 30785
() OutputTags A Input1 See input 1 for details 30786
(3 Digtalo A Input12 See input 1 far details 30787
) & Input13 Seeinput 1 for details 30738
(3 usertin & Input1d Ses input 1 for detailz 20789
(3 customMessage & Input1s See input 1 for details 30790
(O zrcaria & Inputls See input 1 for datails 20791
(0 Steviiser & Input1? See input 1 for details 20792
{23 Humidicy & Input1d See input 1 for details 30793 w
-7 RCDIRAGE 2 & & 5
Level Z (Engineer) nanodac v, F3.01

ﬁgure 1.4.13f iTools display showing input tags.

In the example above, the value of the parameter with the tag ‘Channel 1’ will be written to implicit input 1.

Notes:

1. Most PLCs have a data buffer limit of 5oo Bytes. The total number of bytes being used is given by the
equation: Total number of data bytes = (tag length + 10) x the number of requested tags.

2. Input data direction is always to the nanodac:

in server mode input data is written to the nanodac from the client

in client mode, input data is read by the nanodac from the server device.
3. Output data direction is always from the nanodac:

in server mode output data is written to the client from the nanodac

in client mode, output data is read by the server from the nanodac.

4.5 TREND HISTORY

Entered from the top level menu (Section 4.1), this allows vertical and horizontal traces to be reviewed for Trend group
channels. The amount of data displayed in one screen depends on the ‘Zoom In/Out’ setting in the History menu and on
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the recording interval selected in Group Recording configuration (Section 5.2.2). It is also possible to enter a time and
date to which the history then jumps.

The history display is identical in appearance with the trend display except:
1. History displays can include messages if so configured in the History menu.
2. Forhorizontal trends, the scale is displayed permanently at the left edge of the display.

—@—> Enter trend history mode

Figure 1.5a Top level menu

4.5.1 Navigation
SEARCH FOR
In the history display, holding the up or down arrow key operated for

approximately two seconds produces a ‘Search for’ display which allows m - the
user to enter a time and date. Once a time and date have been entered, ORE ) R O0) ‘Yes'
then causes the history display to jump to that time and date (if such history

exists).

To enter a time and date:
1. Use the up/down arrows to highlight the item to be edited.
2. When highlighted (orange background), operate the scroll button. The highlighted text turns black.

3. Usethe up and down arrow keys to scroll to the required value for the field, then operate the scroll button again.
The text goes white.

4. Repeat the above editing process for all the remaining items which are to be edited.

5. Usethe up/down keys to select ‘Yes’. The ‘Search for’ window closes, and the history display jumps to the selected
time and date.

Notes:
1. If no history exists for the selected time and/or date ‘No History Available’ is displayed.

2. The time and date format and Daylight Savings Time (DST) effects are as set in the ‘Locale’ area of
Instrument configuration.

4.5.2 History Options Menu
Operating the page key from within a history display, causes the History Options menu to appear.
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Figure 1.5.2 History Options menu

PARAMETERS

Zoom Infout Allows the user to select the amount of history displayed on the screen.

Trend Select either ‘All Points’ or ‘Each Point'.
‘All points’ displays all channels in the trend group, with the first channel emphasized on the
screen and its faceplate displayed. The Scroll button is used to select the next channel in the
group.
‘Each Point’ initially displays only the first point in the trace group. The scroll key is used to cycle
through individual group channels in turn.

Show Messages ‘Off’ disable the inclusion of messages in history display. ‘On’ causes messages to appear,
superimposed upon the point traces (vertical trend mode only).

Exit History Selecting ‘Yes' for this item causes a return to the top level menu or to the message summary

page.

Note: Operating the page key from the History menu causes a return to the history display.

4.6 TEXT ENTRY

The user is often required to enter text characters or numbers (when editing operator notes, for example). This is done
using the pop-up keyboards which are displayed when required. When only numerals are required a special keyboard is
presented which contains only numerals.

Figure 1.6 shows the three standard keyboards, along with a ‘scan’ direction for operations of both up arrow and down
arrow keys. To change keyboards, use the arrow pushbuttons to highlight the keyboard name (*Numeric’, ‘Symbols’ or
‘Alpha’), and then operate the scroll button.

Generally, to enter text, the required character is highlighted using the up and down arrows and the scroll button is used
as an ‘Enter’ key. Once text entry is complete, the Page button is used to confirm the edit (use the down arrow to select
‘Yes' then operate the scroll button).

Pressing and holding the scroll button and then immediately operating the up or down arrow, causes the character
insertion point to move to the left (down arrow) or to the right (up arrow).

The user can press and hold the scroll key to display variations on certain characters (the letter ‘e’ in the figure). Once
displayed, the up and down arrows can again be used to scroll through auxiliary list, allowing capital letters, and
characters with diacriticals (e.g. accents, umlauts, tildes, cedillas) to be selected and entered using the scroll button.

The backarrow key is used as a back space key - i.e. it deletes the character to the left of the cursor position. The ‘Del’ key
deletes the character to the right of the cursor.

Note: Leading and trailing space characters are automatically removed from text strings.
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Press and hold scroll Q
button for alternative
character set.

E»

4.6.1 Numeric keyboard

As mentioned previously, for functions which can take only numerals, a special numeric keyboard appears, as depicted in
figure 1.6.1.

Figure 1.6.1 Numeric keyboard
4.6.2 USB keyboard

Text and numeric entry can also be carried out using a USB keyboard
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5. CONFIGURATION

Entered from the top level menu (Section 4.3) this allows the recorder configuration to be accessed and edited (‘Engineer’

access level required for full editing).

CAUTION

Recording is stopped for as long as the recorder login is at Engineer level. This means that Input/output circuits

are switched off during configuration.

As shown below, the recorder configuration is arranged in a number of ‘areas’, each of which is allocated its own sub-

section.

5.1 NETWORK MENU

Network
[

I I I I
Interface Archiving FTP Server Modbus
(Section 5.1.1) (Sections.1.2) (Sections.1.3) (Sections.1.4)
MAC address Media size User name Prefmaster IP

Client Identifier Mgdia fre§ Password Address
IP type Media duration Input timeout
IP address R.ate. Unit ID Enable
Subnet mask D.estlnat|on Serial Mode
Gat File format Time F +
ateway On media full ime Forma
Pref Master Conn

Remote path
Primary server
Primary user
Primary password
Secondary server
Secondary user
Secondary password
Trigger
Period

Response time
Master Conn 2
Response time
Master Conn 3
Response time
Master Conn 4
Response time
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5.1.1 Interface

This area of configuration allows the user to set up an IP address for the instrument, either by typing one in (Fixed), or
automatically (DHCP), assuming a DHCP server is running.

/\

00:0A:8D:01:90:00

123.123.123.123
255.255.248.0
234.234.234.234

Subnet Mask

Gateway

Figure 2.2.1 Network Interface menu
MAC Read only. Media Access Control. A unique address for each instrument, entered at the factory.

Client Identifier The client identifier is a unique id used by DHCP servers that implement option 61. Each nano
product will have a unique ID built up from its MAC address. If the DHCP server is configured to
use option 61, then it will use this id instead of the MAC address to assign a dynamic IP address.

IP Type If ‘Fixed’, the user needs to enter an IP address and Subnet Mask in the following fields, and a
Gateway address if required.
If 'DHCP’ the subsequent fields become read only, with the entries automatically generated by the
DHCP server. When set to DHCP, it takes several seconds before the IP address is obtained from
the DHCP server.

IP Address Read only if 'IP Type’ = ‘DHCP".
If 'IP Type’ = ‘Fixed’, the user may enter an IP address (IPV4 dot notation). This would normally be
supplied by the user’s IT department, or from the Network supervisor.

Subnet Mask Read only if 'IP Type’ = ‘DHCP".
If 'IP Type' = ‘Fixed’, this sets a range of IP addresses that can be accessed. Normally supplied by
the user’s IT department, or from the Network supervisor.

Subnet Mask Read only if 'IP Type’ = ‘DHCP".
If 'IP Type'’ = ‘Fixed’, this sets a range of IP addresses that can be accessed. Normally supplied by
the user’s IT department, or from the Network supervisor.

INTERFACE (CONT.)

Gateway Read only if 'IP Type’ = ‘DHCP".
If 'IP Type’ = ‘Fixed' this allows the user to enter a gateway address for use when the unit is to
communicate outside the local network. Normally supplied by the user’s IT department, or from
the Network supervisor.
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5.1.2 Archiving

This area of configuration is used to set up the parameters for use during unattended archiving. Some of the fields
appear only if other fields are set to a particular value. For example, the CSV fields appear only if ‘File Format' is set to

‘CSV' or to '‘Both’.

The archived data is not removed from the flash memory of the instrument. When the flash memory is full, new data
causes the oldest file(s) to be discarded.

Note: Forremote archiving, the host computer must be set up to respond to ‘pings’. This is because the nano
pings the host whilst establishing connection, and if it does not receive a response the archive attempt fails.

chiving

Media Size
Media Free
Media Duration
Rate
Destination
File Format

On Media Full

Remote Path
Primary Server

Primary User

Primary Password

Sec. Server
Sec. User

Sec. Password
Trigger

Period

Remote with Binary file format

Media Size

Media Free

Media Duration

1907.46 mB Rate

1902.90 MB Destination
763.77 Days File Format
CSV Values
CSV Messages
CSV Headers

CSV Headings

CSV Date Format
CSV Tab Del

On Media Full
Remote Path
Primary Server

Primary User

Primary Password

No Sec. Server
Sec. User

Sec. Password
Trigger

Period

Local with CSV files included

Figure 2.2.2a Unattended Archive configuration (typical settings)

Appears only for File Format = 'Binary (UHH)". A read only value showing the capacity of the
memory stick inserted in the USB port at the rear of the unit. Shows zero if no memory stick is
present.

Appears only for File Format = '‘Binary (UHH)'. A read only value showing the space remaining in
the memory stick inserted in the USB port at the rear of the unit. Shows zero if no memory stick is
present.

Appears only for File Format = ‘Binary (UHH)'. A read only value showing the time it will take to fill
the Memory stick if the recorder configuration remains unchanged.
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Archiving (Cont.)

Rate Allows the user to specify the frequency at which the contents of the Flash memory are archived to
the USB port or, via FTP, to a pc. Scrollable settings are:

None Automatic archiving is disabled. Any archiving must be initiated by the user using
Demand Archiving, as described in Section 4.3.7

Hourly Archive occurs on the hour, every hour.

Daily Archive initiated at 0oo:00* each day

Weekly Archive is initiated at midnight* every Sunday
Monthly  Archive is initiated at 0o:00* on the 1st of every month.

Automatic The recorder selects the least frequent of the above archive periods which is
guaranteed not to lose data as a result of the internal flash memory’s running out of
space.

*Note: Archive times are not adjusted for daylight saving time (DST). Thus, if the archive is set to ‘Daily’,
‘Weekly’ or ‘Monthly’, then during summer time, the archive will be triggered an hour late (i.e at 01:00 hours
instead of midnight).

Destination Select ‘FTP Server’ for archive to a remote pc, or ‘USB’ to archive to the USB port device.
File format Select ‘Binary (UHH)' ‘CSV’ or ‘Both’.
Binary (UHH)
A proprietary format used by the instrument that needs other software (e.g.

Review’, to interpret the data before it can be presented in spreadsheets etc. Binary
files have the extension ‘.uhh’.

csv This format is a standard open-file format for numeric data. A simple ASCll-based
format, it is readable by a wide range of pc applications as well as being suitable for
direct import into many commercial databases. CSV files have the extension ‘.csv'.

Both Archiving includes both .uhh and .csv files.

Note: CSV is ASClI based and cannot interpret Unicode characters. For this reason, some characters available to
the user will not be displayed correctly in .csv files.

CSV Values Appears only if ‘File Format' is set to ‘CSV’ or ‘Both’. If ‘Yes'is selected, then process values are
included in the file (see figure 2.2.2b for details).

CSV Messages Appears only if ‘File Format’ is set to ‘CSV’ or ‘Both’. If ‘Yes'is selected, then messages are
included in the file (see figure 2.2.2b for details).

CSV Headers Appears only if ‘File Format' is set to ‘CSV’ or ‘Both’. If ‘Yes'is selected, then Header details are
included in the file (see figure 2.2.2b for details).

CSV Headings Appears only if ‘File Format' is set to ‘CSV' or ‘Both’. If ‘Yes' is selected, then column headers are
included in the file (see figure 2.2.2b for details).

CSV Date Format Appears only if ‘File Format’ is set to ‘CSV’ or ‘Both’. Allows ‘Text’ or ‘Spreadsheet’ to be selected.
Text causes a time/date to appear in the spreadsheet. ‘Spreadsheet Nu’ displays the number of
days since December 30th 1899. The decimal part of the number represents the latest six hours.

For example: DDD--- -- DD.25 represents 06:00 hours and DDD--- -- DD.5 represents 12:00 hours.
Spreadsheet Numeric format is more easily interpreted than ‘Text’ by some spreadsheet
applications.

CSV Tab Del Appears only if ‘File Format’ is set to ‘CSV’ or ‘Both’.

CSV (Comma Separated Variables) does not always use commas as separators. For example, in
some countries the decimal point is represented by a full stop (period), whilst in others a comma is
used. In order to avoid confusion between a comma as a decimal point and a comma as a separator,
a different separator can be used. This field allows the ‘tab’ character (*t) to be used instead of a
comma.
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ARCHIVING (CONT.)

On Media Full For ‘Destination’ = 'USB’ only, this allows the user to select ‘Overwrite’ or ‘Stop’ as the action to be
taken when the memory stick is full. ‘*Overwrite’ causes the oldest data to be discarded from the
memory stick to make room for newer data. ‘Stop’ inhibits archiving activity.

Remote Path Left blank if the archive destination is the home folder. If the destination is to a subfolder within
the home folder, then the name of the subfolder is entered here, preceded by a '/’ character (e.g.
‘[history’).

Primary Server Allows the user to enter the IP address for the pc to be used as the primary FTP server.

Primary User/Password
These are the Login name and password of the remote host account, assigned either by the
Network administrator, or set up in the ‘Guest’ account of the remote host’s ‘FTP server’ or ‘User
Manager’ configuration.

Sec. Server/user/password
As Primary server details above, but for the secondary FTP server used when the primary is not
available for any reason.

Trigger This parameter can be ‘wired’ to, say, an alarm going active, or a digital input, to allow an archive
to be triggered remotely. Can also be set to ‘yes’ manually.

Period Appears only if ‘Trigger’ is wired. Allows a period of history to be selected for archiving when
‘Trigger’ goes ‘true. Selections are: None, Last Hour, Last Day, Last Week, Last Month, All, Bring
to Date. (‘Last Month’ archives the last 31 days of history.)

Click/drag separator to edit field width

\ A1 I~] élnstrument

A B & C D E F G H | J K L M N (o] -
nstrumentiName=_ Distil temp Serial Num 9921 Software V(4.0 Timezone=GMT
2 Mac Addre00:AB:8D:80:26:C0 Language=en Country= |GB
3 Group NanTank Temg
4 Tank1 Tem Low= 0 High= 40 |-C
5 Tank1 Tem Low= 0 High= 40 -C Include header
6 Tank1 Tem Low= 0 High= 40 Deg C details
7 Tank2 Tem Low= 0 High= 40 Deg C
8 Tank2 Tem Low= 0 High= 40 Deg C
9 Tank2 Tem Low= 0 High= 40 Deg C
10 Difference Low= -20 High= +20 Deg C
11 Date/Time|[Tank1 TemTank1 TemTank1 TemTank2 TemTank2 TemTank2 Tem Difference
12 e NS DegC DegC DegC DegC  DegC }‘\ Include column
13| 09.39.0] 2349 2374  24.01 312334 29.7693 30.0983 6.61 headings
14 09.44.0 23.53 23.70 23.88 30.6458 29.0673| 29.9083 6.13
15| 09.49.00 2357  23.68  23.91 30.0945 28.8936 29.9083 5.91 _
16 09.54.0 23.50 23.69 23.99 31.1437 29.4387| 30.0235 6.47 W
17 09. 08/04/05 14:09:54 Alarm off
18 End of shive
;g Right click, then:
21 Format cells...
22 select ‘time’ as number category
gi Select time/date ‘type’ as required.
25
26
27
28
29
30
31
32
33 F
34 &
14/ 4| »| ¥ \Yank Temps~8026C026000002A9 / (I« Dl
Ready L | 1 rir

Figure 2.2.2b CSV data example
5.1.3 FTP Server

This area of configuration allows the user to enter the Username and Password used to access the instrument from a
remote FTP client.
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5.1.4 Modbus TCP

This allows the user to configure the recorder so as to allow it to communicate using Modbus Transmission Control

Protocol.

123.123.123.123
123.123.123.123

Master Conn 2

Response Time

Master Conn 3

Response Time

Master Conn 4

Response Time

Figure 2.2.4 Modbus TCP configuration menu

PrefMaster IP The IP address of the relevant Modbus master. The Preferred master is guaranteed to be able to
connect, even if all slave connections (max. = 4 for TCP) are in use.

Address The Modbus address for this slave. This address must be unique for the network to which it is
attached. The recorder will respond to this address and to Address 255.

Input Timeout Allows a value of between o and 3600 seconds to be entered to set the timeout period for modbus
input channels. If a modbus input is not written to within this period the value of the channel is set
to -9999.0 with a 'No Data' status. A value of o disables the comms inactivity timeout feature.

Unit ID Enable Enables/Disables the checking of the Modbus TCP unit identity field.

Strict The Modbus TCP Unit Identity Field (UIF) does not have to match the instrument
address. The instrument responds only to Hex value FF in the UIF. iTools finds this
instrument only at location 255, and then stops scanning.

Loose The Modbus TCP Unit Identity Field (UIF) does not have to match the instrument
address. The instrument responds to any value in the UIF

Instrument The Modbus TCP Unit Identity Field (UIF) must match the instrument address or no
response will be made to messages.

Serial Mode Slave communications via the side mounted configuration port interface (CPI) clip (for iTools use.)
Parameters: Baud rate 19,200; Parity = none; Number of data bits = 8; Number of stop bits = 1; no
flow control. Can be set to ‘Modbus Slave’ or *Off’. The unit must be restarted before any change
takes effect.

Time Format Allows the user to choose milliseconds, seconds, minutes or hours as the time format. Sets the
resolution for the reading and writing of time format parameters.

PrefMaster Conn Read only. Shows the IP address of the preferred master, when connected.
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Response Time Read only. Shows the response time for a single communications request to the relevant master.

Master Conn1to4  Read only. Shows the IP addresses of any other masters connected to this recorder.
5.2 GROUP CONFIGURATION

Group configuration is separated into two areas, one which defines trending characteristics (for display channels) the
other defining the recording characteristics for saving data to the Flash memory ready for archiving.

5.2.1 Group Trend configuration

This allows the user to define which points are to be traced on the display and at what interval, and also allows the
number of chart divisions to be set up. Figure 2.3.1 shows a typical configuration page.

Note: The background chart colour is set up as a part of Instrument Display configuration.

Figure 2.3.1 Group Trend Configuration

Descriptor Allows the user to enter a descriptor (20 characters max.) for the group.

Interval The trending interval which defines how much data appears on one screen height or width. A
number of discrete intervals can be chosen between 0.125 seconds to 1 hour. The selection should
be made according to how much detail is required, and how much data is to be visible on the
screen.

Major Divisions Allows the user to select the number of divisions into which the scale is divided and how many
gridlines are displayed. Setting the value to 1 results in just the zero and full scale values
appearing. Setting the value to 10 (the maximum) results in a scale with zero, full scale and nine
intermediate values appearing, with associated grid lines.

Pointa to Point6 Allows the user to select which channels and virtual channels are to be traced. The maximum
number of traces is six.

5.2.2 Group Recording configuration

Similar to Trend configuration, above, but for saving the data to Flash memory history files. Each point can individually
be enabled or disabled for recording, or recording can be disabled for the whole group.

rovp Recording

50.00 MB

Figure 2.3.2 shows a typical page.

17.06 Days



CARBOLITE
nanodac™ VCEROEZR

Figure 2.3.2 Group trend recording configuration

Flash Size Read only. Shows the size of the Flash memory fitted in MB.

Flash Duration Read only. Shows the time it will take to fill the Flash memory if the recorder configuration
remains unchanged.

Enable ‘Yes’ enables group recording so that all points set to ‘Yes’ are stored in the recorder’s flash
memory. ‘No’ disables group recording.

Interval Defines the rate at which data is saved to the recorder’s Flash memory. The value affects how
much trace history appears on the screen in trend history mode.

UHH Compression  Select ‘Normal’ or *High’. ‘Normal’ compresses the data, but still provides an exact copy. ‘High’
compresses more, but values are saved only to 1 part in 108 resolution. See also note 1, below.
Channel 1 to VirtualChan 30 (see note 2, below)
Read only (greyed ‘yes’) for points being trended, (these are automatically recorded). For non-
trending points the user may enable or disable each point individually.

Suspend Ignored unless the user has wired to this field. If wired then when set to 'No' recording is active,
when set to 'Yes' recording is paused.

Notes:

1. Where very high values are involved, such as in some totaliser values, ‘High’ compression may cause the value
displayed at the recorder, and held in the history file, to be incorrect. The problem may be resolved by
changing to ‘Normal’ compression, or, in the case of a totaliser, by re-scaling it (for example from MegaWatt
hours to TeraWatt hours).

2. Virtual channels 1to 15 are included in the standard build. Channels 16 to 30 are included only if the Modbus
Master and / or EtherNet/IP option is fitted.
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5.3 INPUT CHANNEL CONFIGURATION

N | Select channel number

Main Trend Alarm 1/2
Descriptor Colour S:);?js
vpe Spanlow Threshold
SF;f\a/tus Spanhigh Hysteresis
IP adjust state Latch
Resolution Block
Units Dwell
Test signal Acknov_vledge
Input low/high Actl\_/e
Shunt value Inactive

Not acknowledged

Linearisationtype
Acknowledgement

Range low/high
Scale low/high
Offset
Cltype
Filter
Sensor break type
Fault Response
Sensor break value
Measured value
Internal CJ Temp

Figure 2.3.3 Channel configuration menu
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5.3.1 ChannelMain

This section describes all possible menu items, but it should be noted that some items are context dependent (e.g.

Cold Junction settings appear only for Type = ‘Thermocouple’).

Channels one to fourin the configuration relate to An In 1 (terminals 11, 1+ and 1-) to An In 4 (terminals 41, 4+ and 4-)

respectively.

Descriptor Channel 1
Type

g
<

i

Status

IP Adjust State
Resolution
Units

Test Signal Triangle 5-Hr

Input Low

Input High

Shunt

Lin Type

Range Low

Range High

Range Units

Scale Low

Scale High

Offset

CJ Type

Ext CJ Temp

Filter

Sensor Break Type

Fault Response

Sensor Break Val
Measured Value

CJ Temp

—
ﬁ
D2 ]

Figure 2.3.4 Channel main menu (expanded)

Note: Forthe sake of completeness, the figure above shows all possible fields, even though many are
mutually exclusive. Forexample, ‘Testsignal’ appearsonly when ‘Test’ is selected as Type. It would never
appear when Type =thermocouple (as shown). Similarly, ‘Shunt’ would appear only for Type = mA.
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5.3.2 ChannelMain(Cont.)

Descriptor

PV
Status

PV2

Status2
IPAdjustState

IP Adjust State2
Resolution
Units

Type

Allows a (20 character max.) descriptor to be entered for the channel. Some thought should be given to
ensure that the descriptor is meaningful because in some display screensitistruncated. Forexample,
‘Furnace lareal’ and ‘Furnace 1 area 2’ might both appearas ‘Furnace 1a’ and thus be indistinguishable
from one another, exceptin background colour.

Read only. Displays the current value of the channel.

Readonly. Showsthechannelstatusasoneof: ‘Good’, ‘Channel Off’, ‘Overrange’, ‘Un- derrange’, ‘'HW error’,
‘Ranging’, ‘HW (capability) exceeded’.

Read only. For dual inputs only, displays the current value of the secondary input.

Read only. For dual inputs only, shows the secondary input status (as ‘Status’ above).

Appears only for channels which have been included in the ‘Adjust Input’ procedure describedin
Section4.1.9.

As ‘IP Adjust State’, above but for secondary channels.
Allows the number of decimal places to be defined for the channel. Valid entries are zero to nine.
Allows a units string of up to five characters to be entered.
Allows the user to select an input type for the channel. Available selections are: ‘Off’, ‘Thermocouple’, ‘mV’,
V', ‘mA’, ‘RTD’, ‘Digital’, ‘Test’ or ‘Ohms’. Ifthe Dual Input option is fitted, Dual mV, Dual mA, Dual T/C (if
enabled) are also available.

Note: If Dual T/Cis selected thenitis essential that the secondary T/Cinput s field calibrated using the Input Adjust
procedure (Section 4.1.9)

Test signal
Input Low*

Input High*
Shunt value

Lin type

Range Low*
Range High*

Range Units
Scale Low/High

Scale Low2/High2
Offset

Appearsonlyif ‘Test’ is selected as ‘Type’. Allows either a sinusoidal or a triangular waveform to be selected
at one of a number of cycle times between 40 seconds and five hours.

For Type=mV, Dual mV, V, mA, Dual mA or Ohms, the lowest value of the applied signal in electrical units.
As ‘Input Low’, but the highest value of the applied signal in electrical units.

For mA and Dual mA input types only, this allows the value of the shunt resistor (in Ohms) to be entered.
The recorder does not validate this value - it is up to the user to ensurethat the value entered here matches
that of the shuntresistor(s) fitted. For Dual mAinputtype, both primaryandsecondaryinputs musthave
independentshuntseach ofthesamevalue.

Linear, Square root, x3/2, x5/2, User Lin.

Thermocouple types (alphabetical order): B, C, D, E, G2, J,K, L, N, R, S, T, U, NiMo/ NiCo, Platinel, Ni/MiMo,
Pt20%Rh/Pt40%Rh.

User 1to User4

Resistance thermometer types: Cul0, Pt100, Pt100A, JPT100, Ni100, Ni120, Cu53. See Appendix A for input
ranges, accuracies etc. associated with the above thermocouple and RTD types. See Section 4.14 for details
of user linearisations.

Forthermocouples,RTDs,Userlinearisationsandretransmittedsignalsonly,thelowest value of the required
linearisation range.

For thermocouples, RTDs, User linearisations and retransmitted signals only, the highest value of the required
linearisation range.

ForthermocouplesonlyandRTDs, Select°C, °ForK.

Mapsthe processvalueto(Scale High-Scale Low). Forexample, aninputof4to 20mA may be scaled as0to
100% by setting Scale low to 0 and Scale High to 100.

As ‘Scale Low/High but for the secondaryinput (PV2).

Allows a fixed value to be added to or subtracted from the process variable.

77



CARBOLITE
nanodac™ 'CEROER

*Note: See Section 4.14 for details of the configuration of Range High/Low and Input High/Low when ‘Type’ = User 1
to User4.

5.3.3 ChannelMain(Cont.)

Offset2 The nature of the secondaryinputresultsin an offset beingintroduced into the process variable
value.
For mA inputs this offset is removed automatically, without user intervention.
For mV inputs the offset depends on the value of the voltage source impedance and is equal to
199.9uV/Q. This offset can be compensated for either by using this Offset2 parameter, or by
carrying out the ‘Input Adjust’ procedure (Section 4.1.9).
For Dual T/Cinputs, it is recommended that the ‘Input Adjust’ procedure be used in- stead of
Offset2 as the use of Offset2 results in an offset which is non-linear over the thermocouple range.

Input filter Damping can be used to filter out noise from slowly changing Input
signals so that the underlying trend can be seen more clearly. " _
Valid input values are be- tween 0 and 60 seconds. X
kE Instrument
Response
3x
Input filter

Note: Applying a filter to an input channel can affect the operation of any Rate-of-change alarms configured to act on
that channel.

CICType Forthermocouple input types only; this allows the userto select ‘None’, ‘Internal’, ‘External’ or
‘Remote 1’ to ‘Remote 4’. For Dual T/Cinputs, both primary and secondary inputs use the same
cold junction.

None: No Cold junction compensation applied.

‘Internal’ uses the recorder’s internal cold junction temperature measurement. ‘External’ means
that the cold junction is to be maintained by the user, at a fixed, known temperature. This
temperature is entered in the ‘External CJ Temp’ field which appears when ‘External’ is selected.
Remote 1 (2) (3) (4) means that the cold junction temperature is being measured by in- put channel
1 (2) (3) (4) respectively. (This must be a different channel from that currently being configured).

Ext.CJTemp Appears only if CJCtype is set to ‘External’, and allows the user to enter the temperature at which
the external cold junction is being maintained.

SensorBreak Type Defines whetherthe sensor break becomes active for circuitimpedances
greater than expected.

‘Off’ disablesSensorBreak detection.

Break Low: Sensorbreakactiveif measuredimpedanceisgreaterthanthe ‘Break Low impedance’
value givenintable 4.4.1.

Break High: Sensorbreakactive if measured impedanceis greater than the ‘Break High
Impedance’ value givenin table 4.4.1.

FormAinputs, limitsareapplied, such thatifthe processvaluelies outside these limits, asensor
breakisassumedtohave occurred. Theselimitsare (Inputlo-4%Span)and (Input high + 6% Span).
For example, for a4 to 20mA signal, an input below 3.36mA or above 20.96mA will trigger a
sensor break event
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Range Break Low | BreakHigh

impedance | Impedance
40mV ~5kQ ~20kQ
80mV ~5kQ ~20kQ
2V ~12.5kQ ~70kQ
10V ~12.5kQ ~120kQ

Table 2.3.5 Minimum impedances for sensor break detection

Note: Break High impedance values would be used typically for sensors which have a high nominal impedance when
working normally

5.3.4 ChannelMain(Cont.)

Sensor Break type (Cont.)
Input sensor break detection is not supported for secondary inputs. The internal circuit acts as a
‘pull up’ on the secondary input which therefore saturates high in the event of a sensor break.
Specifies the behavior of the recorder if a sensor break is detected or if the input is over driven
(saturated high or low).
‘None’ means that the input drifts, with the wiring acting as an aerial.
‘Drive High’ means thatthe trace movesto (Scale High +10%). ‘Drive Low’ meansthat thetrace
movesto (Scale Low-10%), wherethe 10%valuesrepresent 10% of (Scale High-Scale Low).
A diagnostic representation of how close the sensor break detection circuitry is to trip- ping.
Measured ValueThe (read only) input channel measured value before any scaling or linearisation is
applied.
As ‘Measured Value’, above but for the secondary input.
The (read only) temperature of the internal cold junction associated with this channel.

Fault Response

Sensor Break Val

Measured Value2
Internal CJ temp
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6. iITOOLS

iTools software running on a pc allows quick and easy access to the configuration of the unit. The parameters used
are generally the same as those described in section 5 above, with the addition of various diagnostic parameters.

iTools also gives the user the ability to create software wiring between function blocks, such wiring being carried out
using the Graphical wiring Editor feature.

A further feature - the display mode ‘Promote List’, is populated using iTools - see section 4.4.9 for details.

In addition to the guidance given here, there are two on-line Help systems available within iTools: Parameter help
and iTools help. Parameter help is accessed by clicking on ‘Help’ in the toolbar (opens the complete parameter help
system), by right-clicking on a parameter and selecting ‘Parameter Help’ from the resulting context menu, or by
clicking on the Help menu and selecting ‘Device Help'. iTools help is accessed by clicking on the Help menu, and
selecting ‘Contents’. iTools help is also available in manual format under part number HA028838, either as a physical
manual or as a pdf file.

@ Zonkents

Release Mokes
iTonols on the \Web

&] &] Device Help

Help ~
t Dewice Infarmation. ..
Systerm Information
iTools Installation Diagnostics
About,.,

Figure 3 Help access
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6.1 iTools CONNECTION

The following descriptions assume that iTools software has been correctly installed on the pc.

6.1.1 Ethernet (Modbus TCP) communications

Note: the following description is based on windows XP. Windows ‘Vista’ is similar.

It is first necessary to determine the IP address of the unit, as described under ‘Network.Interface’ in section 5.1.1.
Once the Ethernet link has been correctly installed, carry out the following actions at the pc:

Click on ‘Start’

Click on ‘Control Panel’. (If Control Panel opens in ‘Category View' select ‘Classic View' instead.)

Double-click on ‘iTools’.

Click on the TCP/IP tab in the Registry settings configuration.

Click on*Add..." The ‘New TCP/IP Port’ dialogue box opens.

Type-in a name for the port, then click ‘Add..." again

Type the IP address of the unit in the ‘Edit Host’ box which appears. Click OK.

Check the details in the ‘New TCP/IP Port’ box, then click on ‘OK’.

Click on ‘OK’ in the 'Registry settings’ box to confirm the new port.
(Continued)

L ©N v pH W R

Registry Settings - iTools Configuration

Product Key | Serial Parts | TCPAR | Autharization | OPC Server Startup

Configure TCP/IP portz for MODBUS over Ethernet
Settings may be overidden by an Address Space File. Ses OPC Server Startup tab.

Enabled Connection Type Host Mame: Remote Port
nanol MODEUS TCP 192,1658,111.,222 502

New TCP/IP Port

Marne: | v Enabled
Connection Type: ~ |MODBUS TCP |
Timeout: 1500 me
Add.. || Remove || HostLit
Host MameIP Address | TP Port | Black Size | Ping |
Edit Host 3

Host Name/&ddiess: ||

Add.. |
Port: a02
Block Read: 125 Registers [default = 125)

[applies ta MODEUS TCP only)

| Ping Host Before Connecting

| Cancel

Figure 3.1.1a Adding a new Ethernet port
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Ethernet (TCP/IP) Communications (Cont.)

To check that the pc can now communicate with the instrument, Click ‘Start’. ‘All Programs’, *Accessories’,
‘Command Prompt’

when the Command Prompt box appears, type in: Ping<Space>IP1.IP2.IP3.IP4<Enter> (where IP1 to IP4 are the IP
address of the instrument).

If the Ethernet link to the instrument is operating correctly, the ‘successful’ reply arrives. Otherwise, the ‘failed’ reply
arrives, in which case, the Ethernet link, IP address, and pc port details should be verified.

Command Prompt

Microsoft Windows XP [Uersion 5.1.26881
<C> Copyright 1985-2801 Microsoft Corp.

IC:“Documents and Settingsrichardne>Ping 123.123.123.2
Pinging 123.123.123_2 with 32 bhytes of data:

Reply from 123.123.123_2:
Reply from 123.123.123 _2:
Reply from 123.123.123_2:
Reply from 123.123.123_2:

for 123.123.123.2:
Sent = 4, Received = 4, Lost = B (Bx loss),
d trip times in milli-seconds:
Minimum = Bms,. Maximum = 1ms, Average = Bms

IC:\Documents and Settings“richardnel

Command Prom

Microsoft Windows KP [Uersion 5.1.26088]
{C> Copyright 1985-28@1 Microsoft Corp.

IC:*Documents and Settings“richardne>Ping 123.123.123.2
P::Lng request could not find host 123.123.123.2_ Please check the name and try ag]
lain.

IC:\Documents and Settings“richardne>_

Figure 3.1.1b Command prompt ‘Ping’ screens (typical)

Once the Ethernet link to the instrument has been verified, iTools can be started (or shut down and
restarted), and the Scan toolbar icon used, to ‘find’ the instrument. The scan can be stopped at any
time by clicking on the Scan icon a second time.

Scan

See section 6.2 for more details of the scan procedure.
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6.1.2 Direct Connection I:'
This section describes how to connect a pc directly to the instrument. o
WIRING PC Ethernet
Connection is made from the Ethernet connector at the rear of the Instrument to an connector
Ethernet RJ45 connector, usually located at the rear of the pc. The cable can be either a ‘cross-

over' or ‘straight through’ type.

Once wired correctly, and powered up, it is necessary to enter a suitable IP address and subnet mask into the Comms
configuration of the Driver Module. This information can be found as follows:

1. Atthe pc, click ‘Start’. ‘All Programs’, ‘Accessories’, ‘Command Prompt’
2. When the Command Prompt box appears, type IPConfig<Enter>

The response is a display, such as that shown below, giving the IP address and Subnet mask of the pc.
Choose an address in the range covered by these two values.

A subnet mask element of 255 means that the equivalent element of the IP address must be used unchanged. A
subnet mask element of o means that the equivalent element of the IP address may take any value between 1
and 255 (o is not allowed). In the example below, the range of IP addresses which may be chosen for the Driver
Module is 123.123.123.2 t0 123.123.123.255. (123.123.123.0 is not allowed and 123.123.123.1 is the same as the
pc's address, and may therefore not be used.)

=+ Command Prompt

Microsoft Windows EP [U ion 5.1.26801]
{C> Copyright 1985-2801 rosoft Corp.

IC:“\Documents and Settings\richardne>IPConfig

Windows IP Configuration

[Ethernet adapter Local Area Connection:

Connection—specific DNS Suffix . :

Addre = 123.123.123 .4
Subnet Mask = 255.255.255.0
Default Gateway H

IC:~Documents and Settingsrichardne’>

Figure 3.1.2b IP Config command

3. In Network.Interface configuration (section 5.1.1) enter the selected IP address and the subnet mask (as it
appears in the command prompt window) in the relevant parts of the menu.

4. Check communications by ‘pinging’ as described in section 6.1.1, above.

Once the link to the instrument has been verified, iTools can be started (or shut down and re-started), and the Scan
toolbar icon used, to find’ the instrument. The scan can be stopped at any time by clicking on the Scan icon a second
time.

See section 6.2 for more details of the scan procedure.

WA T PRRE PR P E]
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—
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SCANNING FOR INSTRUMENTS

Clicking on the ‘Scan’ toolbar icon causes a dialogue box (shown below) to appear. This allows the user to define a
search range of addresses.

Notes:
1. Therelevantinstrument address is that entered in the Network.Modbus configuration item (section
5.1.4, and it can take any value between 1 and 254 inclusive, as long as it is unique to the comms link.

2. The default selection (Scan all device addresses...) will detect any instrument on the serial link, which has
a valid address.

As the search progresses, any instruments detected by the scan appear as thumbnails (faceplates) in the ‘Panel
Views' area, normally located at the bottom of the iTools screen. (options/Panel Views position allows this area to be
moved to the top of the window, or the Close icon can be used to close it. Once closed it can be re-opened by
clicking on ‘Panel Views' in the ‘View’ menu.)

Enable Background Scan fXI

(2 5can all device addiesses [256 first, then 1 to 254

() Scan from devics address (] w [=]

[permitted range: 1 to 254
() Connect via Series 2000 Interface Adapter [nat CPI|
) Connect via CPI clip or IR cable

Scan for Eurotherm devices only

Figure 3.2a Scanrange enable

File Dsvice WView Options “Window Help

B i i =

Mew File  Open File Load Save Print.

T‘ﬁ}x®%

Add  Remove  Access  Views Help

[ Graphical wiring [ Parameter Explorer  §h WatchjRecipe 8 OPC Scope = iTools Secure

P nanot.149-121-132-120-502 10001 -nano

& | =
3 Browse |3 Find

(23 Instrument ~
(23 Metwork

3 croup

(23 Channel W
(13 wirtualchannel

2 Loop

R hd

i
121-132-120-502400¢

Level 2 (Enginser) nanodac v, E2.18 Scanning 3

Figure 3.2b iTools initial window with one instrument detected

Once the instrument has been detected stop the scan. When the instrument has synchronised, click on the ‘Access’

button to enter configuration mode (a password might be required). Once the editing session is complete, click on
the Access button again to quit configuration mode.
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6.2 PARAMETER EXPLORER

This view can be displayed:

1. by clicking on the ‘Parameter Explorer’ toolbar icon,

2. by double clicking on the relevant block in the tree pane or in the graphical wiring editor

3. by selecting ‘Function Block View’ from the Function block context menu in the Graphical wiring Editor.
4. by selecting ‘parameter Explorer from the ‘View’ menu

5. by using the short cut <Alt>+<Enter>

In each case the function block parameters appear in the iTools window in tabular form, such as the example in
figure 3.4a, below.

Fle Device Explorer ¥iew Options Window Help

& @® W & o= X @ | a . 2 .

Mew File  Open File Load Save Print Scan Add Remove Views Help

[Z] Graphical wiring [ Parameter Explorer &b watch/Recipe B9 OPC Scope =@ iTools Secure

[Z) IETRTCR IR R w el == nanol.149-121-132120-502-1D001-nanodac - Parameter Expl.... (2[5 =
A
P 5 || Man | Trend | M | Alam2
Hame [ Deseription [ Address]| Value)
A Browse | & Find Desciptor Text string to describe the ¢ 10665) Channel T
1 tnetrument | Tipe Specifies the type of channe. 6144 TCIT) -
3 Network Py The proess werisble [output 256 ;5
22 erow Stalus The P [outpu] status 57 Giood [0] =
503 chamel # Fesoldtion | Spesilizs the resalutionénuml 5148 E
&t & Urits Urits dbagprptor 18703 T
& # LinType Linearsation type £150 LinTypek. 5] =
a - & Rangelow  Rangs low value 6151 0o
Trem # FangeHigh | FRangs high valus g152 10000
€3 Alarm1 # FangeUnits | Fiange units 5153 RangellnitsC (0] -
3 pisrm2 & Scdlelow | Scale low value 5154
@ & ScaleHigh Scale high value £155 100.00
s & Difset Irpuit sifset 5167 o
4 & LType Cold junction typs 5156 CTypelntenal 1] + v
(23 virualchannel - (l Fiter Filter time ronstant R1RA 1A -
[

Level 2 (Enginser) nanodac v, E2.18 Resolution - Spscifies the resolutionjnumber of decimal places

Figure 3.4a Parameter table example

The figure above shows the default table layout. Columns can be added/deleted from the view using the ‘Columns’
item of the Explorer or context menus (figure 3.4b).
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6.4 Parameter Explorer (Cont.)

Mv\ew Optians  indow ~  Copy Parameter Chri+C

Copy Parameter Chr+C
Py é Parameter Propetties. ..

€ @ Parameter Help...  Shift+F1

Parameter Properties. .. ririt

cal @ParamaterHalp... Shift+F1  |watchiR

ano

v Description
v Address

Description
Address

P
p=J
£
I
K
2
i
=]
7

EA
5

=
< <

Limits
v wired From

Limits

Wired From Camment

Comment

Explorer menu Context menu

Figure 3.4b Column enable/disable

6.2.1 Parameter explorer detail

Figure 3.4.1a shows a typical parameter table. This particular parameter has a number of subfolders associated with
it, and each of these is represented by a ‘tab’ across the top of the table.

=2 nano.192-168-111-222-502 D255 -nanodac - Parameter Explorer (Channel.1)

Main | Trend | Alarm || Alarmz
ame [Description [ Address| Walue| Wired From ~
& Descriptar Teuxt stiing to describe the channel RECEE] Channel 1 i
# Tupe Specifies the Lpe of channel E144 TCU) -
P The process variable [output] of the channel 256, 37.38
Status The P4/ (output] status 257 Giood (0] -
IPAdjustState Input Adjust state sither Unadiusted or A djusted 6166 Unadijusted (0] ~
w2 The secondan input process variable (output] of the channel 272 0.00
StatusZ The secondany input PV [output] status 273 Good (0]
IPAdiustState2  Secondary Input Adjust state either Unadjusted or Adjusted B172 Unadiusted (0) ~
Opens ting Open Sting 18758 Open
CloseString Close Sking 18832 Closed
& Resclution Specities the resolution/number of decimal places E145 1
# Units Units descriptar 18703 “C
TestSignal Test signal E145 Triangle5Hr (0] ~
InputLove Input rangs low valus 5147 0.00
InputHigh Input range high value 6148 1.00
Shunt Shunt walue E149 2.49
# LinTupe Linearization bpe B150 LinTypek [B] *
# Rangslow Range lovs valus B151 0.00
# FRangeHigh Fiangs high value 6152 50,00
# Rangelnits Range units B153 Rang=UnitsC (0] =
& Scalelow Secale low value E154 0.00
# ScaleHigh Scale high walus E155 50.00 R
Scalelow2 Scale low value for the secondary input B170 0.00
ScaleHigh2 Seale high value for the secondary input ikl 50,00
& Offset Input offset E1E67 0.00
Offzet2 Secondan input offset E1E8 0.00
# CiType Cold junction type 5156 CJTupelntemal (1) ~
ExtCITemp External G temperature B157 0.00
& Filer Filter time constant 5153 1.60 ~
< >
Channel. 1. Main - 38 parameters

Figure 3.4.1a Typical parameter table

Notes:

1. Parameters in blue are non-editable (Read only). In the example above all the parameters are read only.
Read/write parameters are in black and have a ‘pencil’ symbol in the ‘read/Write access column at the left
edge of the table. A number of such items are shown in figure 3.4.1a, above.

2. Columns. The default explorer window (figure 3.4a) contains the columns ‘Name’, ‘Description’,
‘Address’, ‘Value’, and ‘Wired From’. As can be seen from figure 3.4b, the columns to be displayed can be
selected, to a certain extent, using either the ‘Explorer’ menu or the context menu.

3. Hidden Parameters. By default, iTools hides parameters which are considered irrelevant in the current
context. Such hidden parameters can be shown in the table using the ‘Parameter availability’ settings
item of the options menu (figure 3.4.1b). Such items are displayed with a shaded background.

4. The full pathname for the displayed parameter list is shown at the bottom left hand corner of the
window.
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Parameter Explorer Detail (Cont.)

" H& windaw  Help Parameter Availability Settings

I Scaling. ..

e

Loac Show Device Mamnes Hide Parameters and Lists when Mot B elevant

5 v Show Labels on Toolbars Mote: it may be necessary to manually refresh iToolz to

3 nanel Yiews Position » teflect cument settings. This can be done by pressing

Shift+F5.
el Cloring. ..

Update Rates... . . o
Decinal Places v [] Parameter Yalue Selections Resticted by Curent Limits
Parameter Availabilit tings. .. 4
Pararneter List Cursor Opkions, ..
“hou Davamabare in Brasealind

Figure 3.4.1b Show/Hide parameters

6.2.2 Explorer tools

A number of tool icons appear above the parameter list:

b - Back to: and Forward to:. The parameter explorer contains a history buffer of up to 10 lists that have been browsed in the
current instance of the window. The 'Back to: (list name)’ and ‘Forward to: (list name)’ icons allow easy retracing or
® repeating of the parameter list view sequence.

If the mouse cursor is hovered over the tool icon, the name of the parameter list which will appear if the icon is clicked-on
appears. Clicking on the arrow head displays a pick list of up to 10 previously visited lists which the user can select. Short
cut = <Ctrl>+<B> for ‘Back to’ or <Ctrl>+<F> for ‘Forward to’.

Go Up a Level, Go Down a Level. For nested parameters, these buttons allow the user to navigate ‘vertically’ between
levels. Short cut = <Ctrl>+<U> for ‘Go Up a Level’ or <Ctrl>+<D> for ‘Go Down a Level".

Push pin to give the window global scope. Clicking on this icon causes the current parameter list to be permanently
displayed, even if another instrument becomes the ‘current device'.

L ol

6.2.3 Context Menu

Copy Parameter Chrl4+C

Patameter Propetties. ..
@ Parameter Help...  Shift+F1

Edit Wire...
Paste Wire

Delete Wire
Fallow Wire

Columns 4

Copy Parameter Copies the clicked-on parameter to the clipboard

Parameter properties
Displays parameter properties for the clicked-on parameter

Parameter Help... Displays help information for the clicked-on parameter

Edit/Paste/Delete/Follow Wire
Not used in this application

Columns Allows the user to enable/disable a number of parameter table columns (figure 3.1.4b).
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6.3 WATCH/RECIPE EDITOR & tatchjRecipe

The watch/recipe editor is opened by clicking on the Watch/Recipe tool icon, by selecting ‘Watch/Recipe’ in the
‘Views’ menu or by using the short cut <Ctrl>+<A>. The window is in two parts: the left part containing the watch list;
the right-hand part containing one or more data sets, initially empty and unnamed.

The Watch/Recipe window is used:

1. Tomonitor a list of parameters. This list can contain parameters from many different, and otherwise unrelated
parameter lists within the same device. It cannot contain parameters from different devices.

2. Tocreate ‘data sets’ of parameter values which can be selected and downloaded to the device in the sequence
defined in the recipe. The same parameter may be used more than once in a recipe.

™ nanol.149-121-132-120-502-ID001 -nanodac - Watch/Recipe Editor

DEEW L X MHdwe & S

List [ Parameter [ Description [ Walue| Set1

Channel. 1.Main Descriptar Text string to descrit FurnaceT1 My other channel Rename Data Set...  Chrl+R

Charinel1.Main | Type Specifies the type of InputTypeTC(1) = InputTypeny' (2] = Dﬁ ew Diata Set Chrl+-wd

Channel.2.Ma!n Dezcriptor Teut _st_rlng to descrit Furnace T2 Em Delete Data Set Ctrl4Del

Channel 2. Main| Type Specifies the type of InputTypeTC (1] = InputTypeTC (1] = @ h | .

Digitall0.RELET Tupe Speciliss the typs offmePropOutpat (2] =] | TimePropDutput (21 = B Snapshot Yalues Crl+a
&7 Clear Diata Set Shift+Del
v Daownload Yalues Chel+D
Capy Data Set Chrl+C
BB Paste Data Set Chrhi

< > |

Figure 3.5 Watch/Recipe Editor window (with context menu)

6.3.1 Creating a Watch List

After opening the window, parameters can be added to it as described below. The values of the parameters update
in real-time, allowing the user to monitor a number of values simultaneously.

ADDING PARAMETERS TO THE WATCH LIST
1. Parameters can be click-dragged into the watch list from another area of the iTools window (for example, the
parameter explorer window, the graphical wiring editor, the browse tree). The parameter is placed either in an
empty row at the bottom of the list, or if it is dragged on top of an already existing parameter, it is inserted
above this parameter, with the remaining parameters being moved down one place.

2. Parameters can be dragged from one position in the list to another. In such a case, a copy of the parameter is
produced, the source parameter remaining in its original position.

3. Parameters can be copied <Ctrl>+<C> and pasted <Ctrl>+<V> either within the list, or from a source external to
it, for example the parameter browse window or the graphical wiring editor.

4. The'lnsert item. L /tool button the ‘Insert Parameter’ item in the Recipe or context menu or the short cut
<Insert> can be used to open a browse window from which a parameter is selected for insertion above the
currently selected parameter.

DATA SET CREATION

Once all the required parameters have been added to the list, select the empty data set by clicking on the column
header. Fill the data set with current values using one of the following methods:

1. Clicking on the ‘Capture current values into a data set’ tool icon & (also known as the ‘Snapshot Values’ tool).
2. Selecting ‘Snapshot Values’ from the Recipe or Context (right-click) menu.
3. Using the short cut <Ctrl>+<A>.
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6.5.1 Creating A Watch List (Cont.)
Data Set Creation (Cont.)
Individual data values can now be edited by typing directly into the grid cells. Data values can be left blank or

cleared, in which case, no values will be written for those parameters at download. Data values are cleared by
deleting all the characters in the cell then either moving to a different cell or typing <Enter>.

The set is called ‘Set 1’ by default, but it can be renamed by either by using the ‘Rename data set..." itemin the
Recipe or context menus, or by using the short cut <Ctrl>+<R>.

New, empty data sets can be added using one of the following:

1. Clicking on the ‘Create a new empty data set’ toolbar icon.

2. Selecting ‘New Data Set’ in the Recipe or context menus

3. Using the short cut <Ctrl>+<W>

Once created, the data sets are edited as described above.

Finally, once all the required data sets have been created, edited and saved, they can be downloaded the instrument,
one at a time, using the Download tool, the ‘Download Values’ item in the Recipe or context menus, or the short cut
<Ctrl>+<D>.

6.3.2 Watch Recipe toolbar icons

Create a new watch/recipe list. Creates a new list by clearing out all parameters and data sets from an open window. If
the current list has not been saved, confirmation is requested. Short cut <ctrl>+<N>

O

Open an existing watch/recipe file. If the current list or data set has not been saved, confirmation is requested. A file
dialogue box then opens allowing the user to select a file to be opened. Short cut <ctrl>+<0>

Save the current watch/recipe list. Allows the current set to be saved to a user specified location. Short cut <ctrl>+<S>.

Download the selected data set to the device. Short cut <ctrl>+<D>

Insert item ahead of selected item. Short cut <Insert>.

X |« |€ |0 K

Remove recipe parameter. Short cut <ctrl>+<Delete>.

4

Move selected item. Up arrow moves selected parameter up the list; down arrow move the selected parameter down the
list.

Create a new empty data set. Short cut <ctrl>+<w>.

Delete an empty data set. Short cut <ctrl>+<Delete>

Capture current values into a data set. Fills the selected data set with values. Short cut <ctrl>+<A>.

R =)=t

Clear the selected data set. Removes values from the selected data set. Short cut <Shift>+<Delete>.

Open OPC Scope. Opens a separate utility that allows trending, data logging and Dynamic Data Exchange (DDE). OPC
Scope is an OPC explorer program that can connect to any OPC server that is in the windows registry.
(OPCis an acronym for ‘OLE for Process Control, where OLE stands for ‘Object Linking and Embedding'.)

=

6.3.3 Watch/Recipe Context Menu

The Watch/Recipe Context menu items have the same functions as described above for toolbar items.

89



CARBOLITE
nanodac™ YOEROEEIN

DN 24| Programmer

Clicking on the Programmer tool bar icon opens the programmer configuration window, displaying the program

currently loaded in the instrument, in Segment Parameter view. If no program is loaded, the programmer display
opens with just one segment, defined as an ‘End’ Segment.

Figure 3.6 shows a simple program for example purposes. Parameters are defined in section 4.4.7?

nano2.192-168-111-223-502-1D255-nanodac - Programmer Editor, (Heat 1*)
e H e

Progiam P 1 Segment P,

Heat 1

: Ch1T5P

] 2 cycles
-y
1 [ 2 [ 3 [ 4 [ 5 [ 3 | 7 [
SegmentM anme Baoil Mash Coal Add cald Re-heat Chal again Repeat Fir
Type Famp 1] - Dwell (2] ~ Ramp (1) - Wit [4] - Rarp (1] - Famp (1] - GoBack (5] - Er
EndType D
GoBackTo 1
Cpcles 2 -
Diuration Im
' aitFor DigitalHigh [C =
Ch1TSP 100,00 32.00 80.00 30.00
Time: 10m o 5m o 7s - Bm
PYEwent AbsHigh (11 = OFF (0] ~ 0O (0] M Off (0] ~ Off (0] -
FYE venty/al 0og
PWEvertllse Trigger [0] -
<

Figure 3.6 Programmer display
As can be seen from the example, the segments appear below a graphical representation of the program.

6.4.1 Segment parameter editing

SEGMENT NAME
To edit the segment name, click in the segment name field (as shown), and type in the —
required text, of up to 20 characters. Alternatively, double click on the existing name and ‘ﬁ» edit it
as desired. i e
SEGMENT TYPE

Clicking on the down arrow symbol to the right of the existing segment type field, produces a

list from which a segment type can be selected. The type of segment selected defines which
configuration fields appear for that segment.

pick

7
Fepeat Fi

END TYPE
Allows the selection of ‘Dwell’ or ‘Reset’ as the action to be taken by the End segment.
Finizh&
*|End[0) 2
Ll [0

- |Reset (1] Dwwell (0}
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Segment Editing (Cont.)

GO BACKTO
For GoBack segments only, this allows the user to enter a segment number for the program to return to.

CYCLES
For GoBack segments only, this allows the number of times the program returns to the ‘Go Back To’ segment, before
continuing.

1m ;
DURATION fE 0 t\}s

Sets the amount of time for which Dwell segments are to operate.
are entered using a hours/minutes/seconds/milliseconds display which

Times

appears when the ellipsis button to the right of the duration field is Eurent¥abe — 10m
clicked on. Mew Yalue 0 h (I |m [0 |s o ms
WAIT FOR

Select an analogue or digital input as the wait criterion. For single channel

programs only one analogue input is available; for two-channel

programmers one digital and two analoge inputs are available, as shown. analog? (2 DigitalHigh (U]'|
nalog

CHa (2) TSP Analog Bath [3)
The channel 1 (2) target setpoint, editable by the user in a similar way as that used
for segment name editing, described above. Ch2 TSP appears only for two channel programmers.

Analogl [1]

TIME

For programs where ‘Ramp Style’ = ‘Time’, this allows the user to enter time periods for ramp segments, in a similar
way, as described for ‘Duration’, above. For two channel programmers, two times can be entered, and if the two
times are different, the channel with the shorter time waits at its setpoint value until the other channel’s time has
elapsed.

RATE

For programs where ‘Ramp Style’ = ‘Rate’, this allows the user to eneter a rate value for Ramp segments. This value
is entered in the same way as that used for segment name editing, described above. For two channel programmers,
two rates can be entered.

OTHER PARAMETERS

Holdback, PV Event etc. parameters may or may not appear depending on the programmer features enabled, and
they are all edited in the ways described above.
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6.4.2 Digital Event display

Clicking on the 'Digital Events Output’ tool bar icon produces a segment display, allowing the user to select the
events on or off as required, for each segment. Figure 3.6.2 shows a programmer where the number of events is
four.

The number of events which appear (maximum eight) is configured in the Programmer Setup menu.

nano2.192-168-111-223-502-1D255-nanodac - Programmer Editor (Heat 1%) [(=1E3
a & g e MW N[ —+a
Frogram Parameters | Segment Parameters
E E E E Heat 1
LT e PO A iiioioooo.- e —
: : : Digital Outputs
2 e = W
' ' ' ' g —
31 -----------------
H —
4 ; ; ; T ; ;
—
1 2 3 4 [} E 7
SegmentM ame Bail tash Cool Add cold Re-heat Cool again Repeat Fir
Type Famp (1] Dl [2] Famp (1] it [4] Famp (1] Famp (1] GoBack [5] Er —
Ewentl On (1] - Off (0] = On(l) - On (1] - | Off () - af
Ewvent2 Qff (0] = On[ll = On(l - Off () = On(l) - af
Ewent3 aff (0] - Off [0 - | Off [ - On[1] = On(l) - af
Eventd CIff [0 'fo (01 = 0 (0] = O (0] = 0 (0] = Or
Off [0]
< >

Figure 3.6.2 Event on/off configuration
6.4.3 Program parameters
The number of parameters which appear in this display depends on which program features are enabled. Figure

3.6.3 shows a basic set of parameters which allows the user to select Rate or Time as the Ramp style, and to select a
value for Rate units.

nano2.192-168-111-223-502-ID255-nanodac - Programmer Editor (Heat 1) =13
== el e
Pragram Parameters | Segment Parameters
| Name | Description [ alue| Comment |
Frogram Frogram Heat 1
A RampStyle Ramp stule Tire [0] =
A Ch1RampUrits | Channel 1 ramp units PerSecond [0] =

nglam - 3 Parameters [6 hidden]

Figure 3.6.3 Program parameter display
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6.4.4 Adding and deleting segments.
INSERT SEGMENT

As shown in figure 3.6.4, to insert a segment, click in the segment number field of the segment to the right of where
the new segment is to be located. This causes the whole segment to highlight. Click on the blue down arrow tool
icon to insert the new segment. The new segment name is the segment number, and the segment configuration is
that of the segment to the right, unless that segment is a Goback or End segment, in which case the new segment is
a ramp segment.

To insert more than one segment, operate the shift key whilst clicking on the range of contiguous segments to be
copied.

1
Segmentt ame Segment 1

2 3 [ 4 |
Segment 2 k Segment 3 Segment 4

Type Ramp 1] = IEERIIRVIRE GoFack 5] - End(0) -
EndType Dwel (0] =
GoBackTo 2

Cycles 1 =

ChI1TSP 10.00 30.00

Time Tm & 1

Holdback OFf (0

PYE went OFF () LSl

Uszerfal 0.00

Inserting new segments

Inserting 1 segments in front of segment 2

(

J

1
SegmentMame Segment 1 2
Type Famp 1] hll Fiarnp (1]

3 [ 4 | 5

Auto cly
Segment 2 Segment 3 Segment 4

hl Farnp (1] = GoBack (5] - End([O) -

EndTppe Dl [0) -
GoBackTo 3
Cycles 1 -
Ch1TSP 10,00 30.00 20,00

Time Tm - Wl - [l

Holdback Off (D) - ] Al CIFF (0] <

PYE vent Off (D) Al C1ff (0] Al CIFF () -

Userfal 0.00 0.00 0.00

Figure 3.6.4 Insert a segment

Alternatively the mouse can be right-clicked anywhere in a segment, and the ‘Insert segment’ item selected, or one
or more segment can be highlighted and the ‘Insert’ key on the pc keyboard used to initiate the process. See section
6.5.7 for more details of the right-click (context) menu.

CUTTING, COPYING AND PASTING SEGMENTS B B
The process of highlighting one or more segments causes the cut and copy toolbar icons to become active.

The cut tool removes the highlighted segments from the program and stores them on the pasteboard ready for re-
use.

The copy tool copies the selected segment(s) to the paste board, leaving the original segment(s) in place.

Once one or more segments have been cut or copied, the ‘Paste insert’ and ‘Paste over’ icons become active allowing
the user to paste the contents of the pasteboard in front of a selected segment (Paste insert), or to overwrite the
existing highlighted segment(s) (Paste over). When using the Paste over tool, the number of segments being pasted
over must match the number of segments on the paste board.

DELETING SEGMENTS

Once one or more segments have been highlighted, the highlighted segments can be removed using the Delete
toolbar icon, by using the Delete Segment item in the right-click (context) menu, or by operating the pc keyboard
‘Ctrl’ and Delete’ keys simultaneously.
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The four program operation keys at the top left of the programmer window allow the user to load a program from or
save a program to either the currently connected instrument or to a pc.

6.4.5 Loading and Saving programs

The fourth icon allows the user to select a program to be deleted from the connected instrument.

See section 6.5.6 for more details.

6.4.6Toolbaricons|'ﬁ‘ H e ed dBERE L X W

The toolbar icons appearing at the top of the programmer window have the following properties:

ra Load Program. Opens a browser window allowing the user to select a program on the pc, or a program stored in the

connected instrument to load. Short cut: <Ctrl> + <L>.

Save current program to file. Opens a browser window allowing the user to select a location on the pc in which to save the
current program. This file is saved with a *.upiz’ extension and can be saved to a USB memory stick for downloading to an
instrument, or it can be transferred to the instrument via an ftp server. Short cut: <Ctrl> + <S>.

Store current program on device. Allows the user to save the program to the program store on the instrument. Short cut:
<Shift key> + <Ctrl> + <S>.

Delete Programs from Device. Allows the user to delete programs from the program store on the connected instrument.
Short cut: <Ctrl> + <F>.

Cut. Removes the highlighted segment(s) from the program and places them on the pasteboard. Short cut: <Ctrl> + <X>.

Copy. Copies the selected segment(s) to the pasteboard, leaving the original segments in place. Short cut: <Ctrl> + <C>.

Paste insert. Inserts the segments on the pasteboard into a location to the left of the highlighted segment. Short cut:
<Ctrl> + <V>.

Paste over. Overwrites the highlighted segment(s) with the segment(s) on the pasteboard. The number of segments on
the pasteboard must match the number of segments being overwritten. Short cut:
<Shift key> + <Ctrl> + <V>.

Insert. Inserts a new segment to the left of the highlighted segment. If more than one segment is highlighted, then the
same number of segments are inserted as are highlighted. Copies the segment type of the segment to the right of the
insertion point except if that segment is an ‘End’ or ‘GoBack’ segment, when newly inserted segments are of type ‘Ramp’.
Short cut: <Insert>.

& B PR B B O

Delete. Deletes the highlighted segment(s). Short cut: <Ctrl> + <Delete>.

Go to first. Moves the user to the first segment. Useful in very long programs. Short cut: <Ctrl> +
<Left arrow>.

Go to last. Moves the user to the end segment. Useful in very long programs. Short cut: <Ctrl> +
<Right arrow>.

Analog. Selects the analogue trace chart for display and segment configuration. Short cut: <Ctrl> +
<G>.

i = F EX

Digital Event Outputs. Selects the Event output chart for display and configuration.Short cut: <Ctrl> +<D>.

Logarithmic. Switches the vertical scale to logarithmic. Short cut: <Ctrl> + <M> (figure 3.6.6)

94



CARBOLITE
YOEROEEIN nanodac™

6.4.7Toolbar Icons (Cont.)

B
1E2
B
I EO] | TR —

AEA oo i

1E-2 -—i'

Figure 3.6.6 Logarithmic scale example

6.4.8 Context menus

SEGMENT CONTEXT MENU
Right-clicking when the mouse cursor is hovering over a segment in the analogue P TEE——
segment parameters view produces the segment context menu shown. The various
items copy the relevant tool bar icons described above, with the following Cut Crb
Copy ChrHC

additions:
@ Paste Insert Chrl4y
B2 Paste Over  Shift+Ctrl+yv

4} Insert Segrment Ins

Select All Selects all parameters
X Delete Seqment  Chrl+Del .
clicked

Parameter properties  Displays the properties window for the parameter right-
on, including a ‘Help’ tag for that parameter.

Parameker Properties...

PROGRAM CONTEXT MENU
Right-clicking when the mouse cursor is hovering in the program
parameters view produces the program context menu shown. Parameter Properties...
Columns Drescripkion
Address
Parameter properties  Displays the properties window for the Limits
parameter right-clicked on, including a m ‘Help’
tag for that parameter.
Columns Allows the user to enable/disable columns in the program parameters display.
CHART CONTEXT MENU
Right-clicking when the mouse cursor is hovering over the analogue chart or the - —_ digital
event chart produces the segment context menu shown. This allows the user to 1 Copy Chart © copy

the chart to the pasteboard, from where it can be pasted into (for example) a
standard word procesing document.
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Clicking on the ‘Programmer’ menu item near the top of the iTools window causes the Programmer menu (figure
3.6.8) to appear. The items contained within this menu are described in the ‘Toolbar icons’ and ‘Context menu’
sections (sections 6.5.6 and 6.5.7 respectively) above.

Miew Cipkions  Window
8 Load... Chrl+L

n Save Current Program..,  Chr4S
B Store On Device...  Shift+Ctrl4+5

ﬁﬁ Delete From device Chrl+F
3 ocut Chrl+s
Copy Chrl+C
ﬁ Paste Insert Chrly
B, Paste Over ShiFtHCkrY
I Insert Segment Ins
¥ Delete Seqment Crrl+Del

Select Al Chrl+a
M4 Go To First Ctrl+Left
M o ToLast Chrl+Right
A, analog Mode Chrl+G
= Digikal Mode Chrl+D

Logarithmic Chrl+ra
Figure 3.6.8 Programmer menu
6.4.10 Two channel programs

The display and editing of segment and program parameters for two-channel programmers is carried out in the
same way as described above, for single channel programs. The major difference in apearance is that there are two
sets of parameters for each segment, instead of one. The background colour for channel 1 parameters is pink; that
for channel 2 parameters is green.

The number of channels and the program features enabled are set up at the instrument as desribed in section 4.4.??

nano2.192-168-111-223-502-1D255-nanodac - Programmer Editor (Two channels) g@@
= = s

Program Parameters | Segment Parameters

Two channels
Select a TSP Trace
B Ch1TSP

T [ ¢ [ & [ & ]
Segmentt ame 1 2 3 4
Type Famp (1] +  Dwell [2] + Ramp 1] = End (0] -
EndTupe Dowell (0] -
Cruration 10m
Ch1TSP 50.00 32.00
Tirne 10 2
Holdback Off (0] ~ Off (D) ~ Off (0] -
PYEwent Off (0] ~ Off (0] ~ Off (0] -
Uszeryal 0.00 0.00 0.00
Ch2TSP 70.00 90.00
Time 18m 4m
Holdback Off (0] - O (0 - Off (0] <
PYEwent Off [0) ~ O (0] ~ Off (0] -
Uszeryal 0.0 0.00 0.00

Figure 3.6.9 Two channel program display
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6.4.11 To Set Up OEM Security

This will be illustrated by the following two examples:

EXAMPLE 1:

Make the parameter Network.Modbus.TimeFormat read/write when OEM security is enabled and the instrument is

in Engineer access level and leave the remaining parameters in this list as read only.

Select Engineer (Configuration)
access level

With OEM status unlocked set
‘OEMParamsLists’ to On.

Open ‘Network.Modbus list

Open ‘Instrument.OEMConfigList’

Drag and drop the parameter(s) which
are required to be read/write in
Engineer level when OEM security is
enabled.

In this example the parameter
‘TimeFormat'.

ano.192-168-111-222-502-1D255-nanodac - Parameter, Explorer (Instrument.Security)

nanodac™

i=)ed
a1

PassPhrase
Engineerficcess
&7 DEMPass
&7 OEMParamLists
&7 DEMEnty
CEMStatus
DefaultConfig

1 5 it

[Name | Description [ Addiess
& EngineerPassword Engineer pass phrase 3892314888
A SupervisoiPassword Supervizor pazs phraze 3892314889
A OperatorPassword Operator pass phrase 3892314890 = i
7 FeaturePass Features pass code 4291
A Feature2Pacs Features2 pass code 4292 13689
& Feature3Pass Features3 pass code 4293 5677
& CommsPass Comms pass enable 4289 Enabled [1] ~

The parameter ta be written ta if comms security is enabled

Indication of the requirement Far the enginesr pass phrase
OEM pass phrase

OEM Parameter Lists

OEM pass phrase entiy

OEM status

Default all configuration parameters

- 14

Figure 3.6.10a

nano.192-168-111-222-502-1D255-nanodac - Parameter Explorer (Network.Modbus)

4295 onfi] =
S | e————
4234 Unlacked ] =
4290 No (0] ~

EIBX

[Name [ Deseription [ Address] Walue|‘wired From

& PreibastelP Preferred master IP 18076 192.168.111.111

A tddress todbuz address 4416 1

A InputTimeout Madbus Input inactiviy timeout (in seconds) 4417 1}

A UnilldE nable Unit ident enable 4418 Stict (0] -

& TimeFormat Time parameter comms resolution 4420 geconds [1] «

< *
Network_Modbus - 5 parameters

Figure 3.6.10b

L - o]
-

[Name [ Description [ Address| alue[Wwired From A

&7 Paameterl Parameter that iz to be slterable 4E56 3925869553 Metwark. Modbus. TimeFormat

A Paameter? Parameter that is bo be alterable 4EG7 4294967295 [not wired)

& Patameterd Parameter that iz ta be alterable 4658 4294367295 [hot wired]

A7 Patameterd Parameter that iz to be slterable 4659 4294967295 [not wired)]

A Paameters Parameter that is to be alterable 4E60 4234967295 [not wired)

& Paameters Farameler that iz to be alterable 1681 4294967295 [not wired]

A Patameter? Parameter that is to be alterable 4EE2 4294967295 [not wired)]

A7 Patameterd Parameter that iz to be slterable 4663 4294967295 [not wired)

A Paameterd Parameter that is bo be alterable 4EE4 4284367295 [not wired)

& Patameter10 Parameter that is to be alterable SEEECTTTT T ESESETEAR (ot wited)

A7 Paameterll Parameter that iz to be slterable 4666 4294967295 [not wired)]

A7 Paameterl2 Parameter that is bo be alterable 4EEF 4294967295 [not wired)

& Patameter13 Parameter that is to be alterable 4EE8 4284967295 [not wired)

A7 Paameterl 4 Parameter that iz to be slterable 4669 4294967295 [not wired)] 2

B Deroensn AR Dimrrmmbm tenh i b b lhmenkle a7 AAAOETAOE. b vvsem )

< >

Instrument DEM ConfigList - 100 parameters

Figure 3.6.10c
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EXAMPLE 2:

CARBOLITE
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Make the parameter ‘Loop1.PID.ProportionalBand’ read only when OEM security is enabled and the instrument is in
Supervisor access level and leave the remaining parameters in this list as read/write.

Open ‘Loop1.PID list.

nano.192-168-111-222-502-ID255-nanodac - Parameter Explorer {Loop.1.PID})

-
[ Name | Description Address| Walue| ‘wired From ~
A7 SchedulerType Scheduler Type BESS Qff (0] =
Nurn5 ets Murnber of PID Sets 5686 1
SchedulerFiematelnput | Scheduler Femote [nput BEAT 0.00
ActiveSet Scheduler Active Set BREE Setl (1] =
Boundary1-2 Scheduler Boundary 1-2 BES9 0.00
Boundary2-3 Scheduler Boundary 2-3 BES0 0.00
& ProportionalBand Proportional Band 5691
& InteqralTime Integral Time BR92 3E0.00 -
A DerivativeTime Derivative Time BE93 BO.00 -
RelCh2Gain Relative Cool/Ch Gain 5634 1.00
A7 CutbackHigh Cutback High BES5 Auta (0] =
A CutbackLow Cutback Low BRIE Auto (0] -
A ManuaFeset tanual Reset BR97 0.00
&7 LoopBreakTime Loop Break Time BES38 100.00 -
AP Nk b A = aim Sebhadilad Nokak | s | ek F71E SN0 nn v
£ *
Figure 3.6.10d
Open = AEE|
-\
[Mame | Description Address| “alue| Wired From ~
A7 Parameter] Parameter that is to be read only 4756 5033267 Loop. 1.PID. ProportionalBand
A7 Paameter2 Parameter that iz ta be read only 4757 4 57295 [not wired)
A Paameter3 Parameter that is ta be read only 4758 4294967295 (not wired)
AP Paameterd Parameter that is to be read only 4759 4294367295 [not wired)
AP Paameters Parameter that is to be read only 4760 42943967295 [not wired)
AP Paameterf Pararneter that is to be read only 4761 4294967295 (hot wired]
A7 Paameter? Parametes that is to be read only 4762 4234967295 [not wired)
A7 Paameterd Parameter that iz ta be read only 4763 4294967295 [not wired)]
A Parameterd Parameter that is to be read only 4764 4294967295 [not wired]
A Paameter10 Parameter that is to be read only 47ES 4294967295 [not wired)
AP Paameter1l Parameter that is to be read only 47EE 4294367295 [not wired)
{ Patarnoten 2 Pararaetar that is b he read anl a7R7 APLGRF IR Tnat wired] s e
Instrument DEMSupervisorList - 100 paramelters

Figure 3.6.10e
Instrument.OEMSupervisorList
Drag and drop the parameter(s) which are required to be read only in Supervisor level when OEM security is enabled.

In this example the parameter Loopa Proportional band.
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TO ENABLE OEM SECURITY

In *OEMEntry’ enter the security code. This is the same code as entered in Engineer level in ‘OEMPass’.

The ‘OEMStatus’ parameter will change to ‘Locked’.

iTools.

Fle Devie Explorer Wew Options Window Help
5] B8 ch ] Q. 2
NewFik OpenFie load  Save  Print San  Add Remove Views el
[E araphical wiring B Farameter Explorer [ Terminal wiring  £gb watchiRecipe 3 Brogrammer | # OPC Stope =3 iTools Secure
©Wram.iz16s-11-zz25021 | g8 A= 22.502-10255-nanodac - Parameter Explorer (Loop.1)
& - + +
B 2| N [Wame [Deseription [ Addess| Vale & || Main | Setup | Tune | PO [5P | OP | Disg
Q Browse | B Find Engine=Password Engineer pass phiase 3892314388 - TName [Descrption T Address] Value] Wired From =
SupervisoiPassword  Supervisar pass phiase 3892314889 P ScheddeType Scheduler Typs 555 W
& ([ Instrument a8 OperatorPassword | Dperator pass phiase. 3692314890 = NumSets Number of PID Gats 5696 1
@ 0 cock FealucPass Features pass code 4291 3100 SchedusrRsmatslnput | Schedler Remots Input 5687 00
# (] Locale Featuie2Pass Features? pass code. 4292 13689 ActiveSet Scheduler Active Set 5688 Set1 (1) -
@ 3 Securty FealureFPass Festues3 pass code 425 5677 Bl Schecuer Eoundary 12 5689 i)
) (1 Dispay CommsFass Comms pass encble : 4288 Enabled [1) ~ Bounda2-3 Scheduler Boundany 23 5630 000
(O Irfo PassPhiase The parameter to be witen to f 17430 Prapottoralfand Prapottional Band Sea1
0 (3 Notes Engnesihccess Indication of the requieraent o1 the engineer pass phizse 428 1 2 IntegilTine ntegral Time o 00 -
(] Enables OEMPass OEM pass phrase # DerivativeTime. Derivalive Time 5693 §0.00 -
@ () visbiity [Pl OEM Parameter Lisls FielCh2Gain Relative CoolfCh2 Gain 569, 100
@ (] Calibration OEMEnty BEM pass phiase enlry # CutbackHigh Cutback High 5695 Auto (0]~
& (1 PromoteList OEMStatus DEM status Locked (1]} ¥/ B} | # CutbackLow Cutback Low 5836 Auto (0] =
% 0 IoFite < > ; ManualReset Manua Resel 5637 000
& (3 OEMCorfiglist Instrument Security - 14 parameters LospBreakTime Loop Break Time 5698 0000 ~
@ 8 e # Dupulo fiain Schedued Cutput Lo Limit 5716 40000
£ Outpuibi Gain Schedued Outgut Hi Lt 5715 10000
8 g Network B [- [B]x] PropottionaBand2  Propottional Band 2 5699 000
i a g’hﬂ“D , T IntegralTims2 Integral Time 2 5700 360.00 -
& annel DerivaliveTime2 Deivalive Time 2 5701 B0.00 ~
& (3 tuaichannel
i o e Hare [Desciplion [ Addess Value[WiedFion Relthoiang Relabve CoolCh G £ B .
FrefhasteiF Frefered master IF 18076, TETRETIT11T bk il skl S 0]
i (1 Advancedioo acress Modbus sdiress e i CutbackLowz Cutback Low 2 574 Auto (0] ~
@ (1 Programer InputT imeout Modbus Input inactivity tmeout i seconds) | 4417 [0 ManualReset2 Manual Fieset 2 5705 0o
(] ModbusMaster UrilldEnable Unit ident enable 448 St (0] v LoopBreakTime2 Loop Eresk Time 2 5706 100.00 ~
® (1 Ethernetrp £ TineFomet Tine paameler comms essluion 40 seconds (1]~ e e o 1000
& (1 Digitallo OutpuHiz ain Scheduied OutpLt Hi Lint 5717 100,00 v
@ (] pcoutput < 5| < >
@0 userlin ||| | Network Modbus - 5 parameters Loop.1.PID - 36 parameters
< 3
< 3
Level2(Engineer) | nanodac v. F4.22

Figure 3.6.10f

As in Figure 3.6.10f above, the parameter ‘TimeFormat’ is alterable in Engineer level and the parameter ‘Loop1
Proportional Band’ is locked when OEM security is enabled.
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7. USER WIRING

User wiring, created from the instrument front panel, allows parameters to be wired together so that, for example, a
counter can be configured to be incremented when an alarm goes active. This can be used as an alternative to iTools.

This section is presented as two examples that show the general techniques used to create and delete wires from the
instrument user interface.

Notes:
1. These examples refer to Channel Configuration and to Virtual Channel configuration.

2. The destination parameter field has a small green triangle at the top left corner to indicate that it has a
wire routed to it.

7.1 COUNTER EXAMPLE

This example shows how to set up a counter to be incremented each time Channel 1 Alarm 1 becomes active, and
reset each time channel 2, alarm 1 is acknowledged. For this example, Virtual Channel 3 will be configured as the
counter, with a preset value of o.

1. At Channel.1.Main, set:

Type = test

Test Signal = Sine 4 min.
Scale Low =0

Scale High =100

2. At Channel.1.Alarmz, set:
Type = Abs Hi
Threshold = 50
Latch = None

3. At Channel.2.Main, set:
Type = Test
Test Signal = Sine 40 min.
Scale Low =0
Scale High =100

4. At Channel.2.Alarm 1, set:
Type = Abs Hi
Threshold = 90
Latch = Manual

5. At Virtual Channel.3.Main, set:
Type = Counter

Operation =0n
Input =1

All the other parameters can be left at their defaults.

6. Still at Virtual Channel 3 (Main), use the up/down arrow buttons to highlight ‘Trigger’. Press and hold the scroll
key. The top level User Wiring page appears, this time with a ‘From Source’ tab as well as the ‘To Destination’
tab of example 1. This is because this parameter is read/write, whereas Alarm Active is read only (i.e. its value
may be read but not changed).

7. Usethe up (or down) arrow button to select the ‘From Source’ tab.
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Virtual Channel.3.Main User Wiring

Status

Virtual Channel.3.Main Trigger

Resolution To destination |_From source

Units Add new wire
Input

Preset
Preset Value

Trigger

User Wiring

To destination  From source

Add new wire

Figure 4.2a Wiring a counter: part 1
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Counter Example (Cont.)

Operate the Scroll key to highlight *Add new wire’, then again to display the top level parameter list.
Use the down arrow button to highlight ‘Channel’ and operate the scroll button.
10. Operate the scroll button to select ‘1'.
11. Highlight ‘Alarm 1’ and operate the scroll button.
12. Use the down arrow button to highlight ‘Active’. Operate the Scroll button again, and create the new wire.
13. Use the Page button twice to return to the Virtual Channel 3 menu.

®

User Wiring

Virtual Channel.3.Main.Trigger

To destination ‘

User Wiring

Virtual Channel.3.Main.Trigger

Instrument

Network

Group
Virtual Channel
Loop
Digital I/O

— )

———0

User Wiring

Virtual Channel.3.Main.Trigger

Instrument
Network
Group
Channel

2

3l

User Wiring

Virtual Channel.3.Main.Trigger

4

& Channel
=
Main
Trend

Alarm2

User Wiring
Virtual Channel.3.Main.Trigger
8 Alarma

Type
Status

Dwell

Acknowledge

User Wiring

Virtual Channel.3.Main.Trigger

To destination ‘

Channel.1.Alarm1.Active

Figure 4.2b Wiring a counter: part 2
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Counter Example (Cont.)

14. At Virtual Channel.3.Main, use the down arrow to select ‘Preset’. Press and hold the scroll key. The top level

User Wiring page appears.

15. Use the up (or down) arrow button to select the ‘From Source’ tab, if not already selected.

16. Operate the Scroll key to highlight ‘Add new wire’, then again to display the top level parameter list.

17. Use the down arrow button to highlight ‘Channel’ and operate the scroll button.

18. Use the down arrow button to highlight ‘2" and operate the scroll button.

19. Highlight‘Alarm 1’ and operate the scroll button.

20. Use the down arrow button to highlight ‘Acknowledgement’ (not ‘Acknowledge’). Operate the Scroll button

again, and create the new wire.

User Wiring

Virtual Channel.3.Main.Trigger

To destination ’

User Wiring

Virtual Channel.3.Main.Trigger

Instrument
Network
Group

Virtual Channel
Loop
Digital I/O

User Wiring

Virtual Channel.3.Main.Trigger

Instrument
Network
Group

Channel

Figure 4.2c Wiring a counter: part 3

User Wiring

Virtual Channel.3.Main.Trigger

4

8 Channel
1
a 2
\VET]
Trend

Alarm2

User Wiring

Virtual Channel.3.Main.Trigger

= El
Type
Status
Inactive

N.acknowledged
Acknowledgement

Create New Wire

User Wiring

Virtual Channel.3.Main.Trigger

| Todestination | Fromsource |

Channel.1.Alarm1.Active



CARBOLITE
YOEROEEIN nanodac™

8. USB DEVICES

The devices listed below can be plugged into the USB connector at the back of the instrument, providing that the
maximum current required is less than 100 mA.

1. Memory Stick
2  Barcodereader
3. Keyboard

Notes:

1. See'USB device precautions’ in the Safety Notes preamble section of the manual.
2. See Section A2 for the USB port specification

3. Theuse of USB hubs is not supported by this instrument.

8.1 MEMORY STICK

The use of the memory stick as an archiving device, or to facilitate software upgrades is well documented in the
relevant sections of this manual.

8.2 BAR CODE READER

If 'USB Auto Scan is set to 'Yes' in Display Configuration then, with the bar code reader plugged into the USB port,
the scanned data input stream is packaged into a general message displayed on the trend page and included in the
.Uhh history file. The format of the message is: DD/MM/YY HH:MM:SS 123--13 (where 123--13 represents the ASCII
data read from the bar code.

If "USB auto Scan' is set to ‘No, the ASCIl data read from the bar code is displayed as a message ready for editing
prior to being sent to the display etc. Figure 5.2 shows an example.

Note: the bar code reader must be configured to use a carriage return (decimal 13) terminating character.

Edit the message, if required, then use the
page, arrow and scroll pushbuttons to

‘ 1234567890113 ‘ confirm the message.

Accept changes?

@

Figure 5.2 Bar Code reader display

8.3 USB KEYBOARD

A QWERTY keyboard may be plugged into the rear USB port to act in parallel with the virtual keyboard. The editing
keys listed below are supported in addition to the standard alpha-numeric characters.

Leftarrow  Moves the cursor left-wards through the text string (stops at the start of the string).
Right arrow  Moves the cursor right-wards through the text string (stops at the end of the string).
Backspace  Deletes the character immediately to the left of the cursor.

Delete Removes the character immediately to the right of the cursor.
End Moves the cursor to the end of the string

Home Moves the cursor to the start of the string

Insert Highlights the entire string, for overwriting

Esc Exit without saving changes.
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9. Appendix A:
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TECHNICAL SPECIFICATION

9.1 RECORDER SPECIFICATION

I/O types
Analogue i/p
Digital i/p
Digital (logic) o/p
Relay o/p
DC output
Features

Four (eight if dual input option fitted)
Two o1 |
See table Az for options
See table A2 for options
See table Az for options
CSV archive format

_U
3
o
=
wr
=]
=
=
Y
n

+— Default

Lar i B = B ol B ol B ol
Lol Ll ol = ]
2|2 | 2| =
M ||| @] =
m|(m| | @] =

EtherNet/IP (Option) -+ Options
File transfer protocol (FTP)

Messages

Modbus Master (Option)

Modbus TCP slave L = Logic output; R = Relay; D = DC output

Set point programmer (option)
uhh (history file) archiving

USB port at rear of instrument
User linearisation tables (four)
Two control loops (optional)
Advanced Loop (optional)
Zirconia probe support (optional)
15 Virtual channels (each configurable as maths, totaliser or counter).

30 Virtual channels if Modbus Master or EtherNet/IPoptions fitted (no alarms on virtual channels 16 to 30)

OP4 and OP5 share Common terminals

Table A2 Output options

Environmental performance

Ambient temperature range

Operating:
Storage:

Operating:
storage:

Humidity range

Protection Front panel (Standard):
Front panel (Wash down):
Behind panel:
Shock/Vibration
Altitude
Atmosphere

Electrical safety
Electromagnetic compatibility
Emissions (standard units):
Emissions (Low voltage option):
Immunity

oto55°C

-20to +70°C

5% to 85% RH non condensing

5% to 85% RH non condensing

IP65

IP66, NEMA12

IP10 (International)

To BS EN61131-2 (5to 150 Hz. at 1g; 1 octave per min.)
<2000 metres

Not suitable for use in explosive or corrosive atmospheres.
BS EN61010-1 (Installation category II; Pollution degree 2)

BS EN61326 Class B - Light industrial.
BS EN61326 Class A - Heavy industrial
BS EN61326 Industrial

Other approvals and compliance details

General:  CE and cUL, EN61010
PVinput  AMS2750D compliant
RoHS  EU; China

Packaging BS EN61131-2 section 2.1.3.3.
Physical
Panel mounting 1/4 DIN
Weight 0.44kg (15.52 0z.)
Panel cutout dimension 92 mm x 92 mm (both -0.0 +0.8) or 3.62 in x 3.62 in (both -0.00 +0.03 in)
Depth behind panel 90 mm (3.54 in) (excluding wiring.
Operator interface
Display 3.5" TFT colour display (320 pixels wide x 240 pixels high)
Controls Four navigation pushbuttons below the display screen (Page, Scroll, Lower and Raise)
Power requirements
Supply voltage Standard: 100 to 230Vac + 15% at 48 to 62Hz.

Low voltage option:
Power dissipation
Fuse type
Interrupt protection Standard:

Low voltage option:

24Vac (+10% - 15%), at 48 to 62 Hz, or 24Vdc (+20% -15%)
9W

None

Holdup >10ms at 85V RMS supply voltage.

Holdup >10ms at 20.4V RMS supply voltage.

Battery backup

Stored data
Support time (for real-time clock)
Replacement period

Time, date.
Minimum of 1 year with unit unpowered.
Three years typical

Type poly-carbonmonofluoride / lithium (BR2330) (PA260195)

Ethernet communications

Type: 10/100baseT Ethernet (IEEE802.3)

Protocols: Modbus TCP/IP slave, FTP, DHCP

Cable type Category 5

Maximum length 100metres (110 yards)

Termination RJ45. Green LED illuminated = link connected; Amber LED flashing shows link activity.
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RECORDER SPECIFICATION (Cont.)

USB port

Number of ports
Standard
Transmission speeds
Maximum current

Peripherals supported

One at rear of instrument
USB1.12

1.5Mbits/sec (low speed device)
<100mA

Memory stick (8GB max), Bar code reader, QWERTY keyboard

Update/Archive rates
Sample rate (input/output)
Trend update

Archive sample value
Display value

8Hz (4Hz for digital inputs) (4Hz for dual input channels)
8 Hz max

Latest value at archive time

Latest value at display update time.

9.2 ANALOGUE INPUT SPECIFICATION

General

Number of anaologue inputs

Input types Standard:
Optional:

Input type mix
Sample rate
Conversion method
Input ranges
Mains rejection (48 to 62Hz)
Series mode:
Common mode:
Common mode voltage
Series mode voltage
Input impedance

Overvoltage protection Continuous:
Transient (<1ms):
Sensor break detection Type

Recognition time:
Minimum break resistance:

Shunt (mA inputs only) Values
additional error due to shunt:

Channel to channel:

Channel to common electronics:
Channel to ground:
Test:

Channel to channel:
Channel to ground:

Isolation

Dielectric strength

Four

dc Volts, dc mV, dc mA (external shunt required), thermocouple, RTD (2-wire and 3-wire), digital (contact closure).
dual mA, dual mV, dual thermocouple.

Freely configurable

8Hz (125ms)

16 bit delta sigma.

See below.

>95dB

>179dB

250Vac max.

28omV at lowest range; 5V peak-to-peak, at highest range.

See relevant Range specification, below.

+30VRMS

+200V pk-pk between terminals.

ac sensor break on each input giving quick response with no associated dc errors.
<3 secs.

4omV, 8omV ranges: 5kQ; other ranges: 12.5kQ

10 to 1kQ, mounted externally.
0.1% input

300V RMS or dc (double insulation)
300V RMS or dc (double insulation)
300V RMS or dc (double insulation)
BS EN61010, 1 minute type test
2500 Vac

1500 Vac

DCinputranges

Ranges
4omV Range Range:
Resolution
Measurement noise:
Linearity error:
Calibration error:
Temperature coefficient:
Input leakage current:
Input resistance:
8omV Range Range:
Resolution
Measurement noise:
Linearity error:
Calibration error:
Temperature coefficient:
Input leakage current:
Input resistance:
2V Range Range:
Resolution
Measurement noise:
Linearity error:
Calibration error:
Temperature coefficient:
Input leakage current:
Input resistance:

4omy, 8omV, 2V; 10V (-4.0 to +10V)

-4omV to + gomV

1.9V (unfiltered)

1.0pV peak-to-peak with 1.6s input filter

0.003% (best fit straight line)

+4.64V +0.053% of measurement at 25°C ambient
+0.2uV/°C £ 13ppm/°C of measurement from 25°C ambient
+14nA

100MQ

-8omV to + 8omV

3.2V (unfiltered)

3.3uV peak-to-peak with 1.6s input filter

0.003% (best fit straight line)

+7.5UV 0.052% of measurement at 25°C ambient
+0.2uV/°C £ 13ppm/°C of measurement from 25°C ambient
+14NnA

100MQ

2V

82V

9oV peak-to-peak with 1.6s input filter

0.003% (best fit straight line)

+420UV +0.044% of measurement at 25°C ambient
+125uV/°C + 13ppm/°C of measurement from 25°C ambient
+14nA

100MQ
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ANALOGUE INPUT SPECIFICATION (Cont.)

DC Input ranges (Cont.)

Range:

Resolution
Measurement noise:
Linearity error:
Calibration error:
Temperature coefficient:
Input resistance:

10V Range

-3V to +10V
s00uV
550UV peak-to-peak with 1.6s input filter

0.007% (best fit straight line) for zero source resistance. Add 0.003% for each 10Q source and lead resistance

+1.5mV 0.063% measurement at 25°C ambient
+66pV/°C + 45ppm/°C of measurement from 25°C ambient
62.5kQ) for input voltages > 5.6V. 667kQ for input ranges < 5.6V.

Note: 10V range not available for dual input channels

Resistance input ranges

Temperature scale
RTD Types, ranges and accuracies
Maximum source current

Resistance input figures
Range:
Resolution:
Measurement noise:
Linearity error:
Calibration error:
Temperature coefficient:
Lead resistance
Bulb current:

ITSg0
See table
200pA

0 to 400Q (-200 to +850°C)

0.05°C

0.05°C peak-peak with 1.6s input filter

0.0033% (best fit straight line)

+0.31°C +0.023% of measurement in °C at 25°C ambient
£0.01°C/°C +25ppm/°C measurement in °C from 25°C ambient
o to 22Q matched lead resistances

200pA nominal

RTD type Overall range°C Sandard Max. linearisation error
Culo -20 to + 400 General electric Co. 0.02°C
Cu53 -70 to + 200 RC21-4-1966 <0.01°C
JPT100 -220 to + 630 JIS C1604:1989 0.01°C
Ni100 -60 to + 250 DIN43760:1987 0.01°C
Ni120 -50to + 170 DIN43760:1987 0.01°C
Pt100 -200 to + 850 IEC751 0.01°C
Pt100A -200 to + 600 Eurothermm Recorders SA 0.09°C
Table A3a RTD type details
Thermocouple data
Temperature scale ITSg0
cJc Types:  Off, internal, external, remote.

Remote CJC source
Internal CJC error
Internal CJC rejection ratio:

Any input channel
<1 °C max, with instrument at 25 °C
4011 from 25°C

Upscale/downscale drive High, low or none independently configurable for each channel’s sensor break detection.

Types, ranges and accuracies See table A3b
T/Ctype Overall range (°C) Sandard Max. linearisation error
B 0to + 1820 IEC584.1 0t0400°C = 1.7°C

400to 1820°C = 0.03°C
C 0to + 2300 Hoskins 0.12°C
D 0to + 2495 Hoskins 0.08°C
E -270 to + 1000 IEC584.1 0.03°C
G2 O0to+ 2315 Hoskins 0.07°C
J -210 to + 1200 IEC584.1 0.02°C
K -270 to + 1372 IEC584.1 0.04°C
L -200 to + 900 DIN4 3710:1985 (to IPTSG8) 0.02°C
N -270 to + 1300 IEC584.1 0.04°C
R -50to + 1768 IEC584.1 0.04°C
S -50to + 1768 IEC584.1 0.04°C
T -270 to + 400 IEC584.1 0.02°C
U -200 to + 600 DIN43710:1985 0.08°C
NiMo/NiCo -50 to + 1410 ASTM EL751-95 0.06°C
Platinel 0to+ 1370 Engelhard 0.02°C
Mi/NiMo 0to + 1406 Ipsen 0.14°C
Pt20%Rh /Pt 40% R Oto + 1888 ASTM EL751-95 0.07°C

Table A3b Thermocouple types, ranges and accuracies
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10. Appendix B TUNING CONSIDERATIONS

If a process includes adjacent interactive zones, each zone should be tuned independently with the adjacent zones at
operating temperature.

It is recommended that a tuning process be initiated when the PV and setpoint are far apart. This allows start up
conditions to be measured and cutback values to be calculated more accurately. Cutback is not set for ‘Tune at
setpoint’.

In a programmer/controller tuning should only be attempted during dwell periods and not during ramp stages. If a
programmer/controller is tuned automatically the controller should be placed in *Hold’ during each dwell period
whilst autotune is active.

Note: Tuning, carried out in dwell periods which are at different extremes of temperature may give different
results owing to non linearity of heating (or cooling). This may provide a convenient way to establish values
for Gain Scheduling.

If an auto tune is initiated there are two further parameters (High Output’ and ‘Low Output’) which need to be set.
These are found in the ‘Tune’ menu.

High Output Sets a high output limit to be imposed during autotune. Must be < Output High, set in the
Output menu.

Low Output Sets a low output limit to be imposed during autotune. Must be > Output Low, set in the
Output menu.

The above values must be set correctly, otherwise sufficient power to achieve SP might not be available during
tuning, and the tune will eventually fail.

10.1Autotune

Autotune automatically sets the following PID menu parameters:

PB Proportional band.

Ti Integral time. If previously set to ‘Off’ Ti will remain off after an autotune.

Td Derivative time. If previously set to ‘Off' Td will remain off after an autotune.

CBH, CBL Cutback high and low values. If either is set to ‘Auto’, it will remain so after auto tuning. In

order that Autotune set the cutback values for the user, a value other than ‘Auto’ must be
selected before Autotune is initiated. Autotune never returns cutback values less than 1.6 x
PB

R2G Calculated only if the unit is configured as Heat/Cool. Following an Autotune, R2G lies
between 0.1 and 10. If the calculated value lies outside this range, a ‘Tune Fail’ alarm is set.

LBT Loop break time. Following an autotune, LBT is set to 2 x Ti (if Ti was not previously set
*Off"), or to 12 x Td (if Ti was previously set to ‘Off").
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AUTOTUNE (Cont.)

Autotune can be performed at any time, but normally it is performed only once, during the initial commissioning of
the process. However, if the process under control subsequently becomes unsatisfactory (because its characteristics
have changed), it may be necessary to tune again for the new conditions.

The auto tune algorithm reacts in different ways depending on the initial conditions of the plant. The explanations
given later in this section are for the following example conditions:-

1. Initial PV is below the setpoint and, therefore, approaches the setpoint from below for a heat/cool control loop
2. Asabove, but for a heat only control loop

3. Initial PV is at the same value as the setpoint (tune at setpoint). That is, within 0.3% of the range of the
controller if ‘PB Units’ (Setup menu) is set to ‘Percent’, or 1 engineering unit (1 in 1000) if the ‘PB Units’ is set to
‘Eng’. Range is defined as ‘Range High’ — 'Range Low’ for process inputs or the thermocouple or RTD range
defined in section A3 for temperature inputs. If the PV is just outside the range stated above the autotune will
attempt a tune from above or below SP.

AUTOTUNE AND SENSOR BREAK

When the controller is autotuning and sensor break occurs, the autotune aborts and the controller outputs the
sensor break output power 'Sbrk OP’ set up in the Output menu. Autotune must be re-started when the sensor
break condition is no longer present.

AUTOTUNE AND INHIBIT OR MANUAL

If the Loop Inhibit is asserted or the controller is put into Manual Mode, any tune in progress will be aborted and will
need to be restart once the condition has been removed. Note that it is not possible to start an autotune sequence if
the loop is inhibited or in Manual control.

AUTOTUNE AND GAIN SCHEDULING

When gain scheduling is enabled and an autotune is performed, the calculated PID values are written into the PID set
that is active, on completion of the tune. Therefore, the user may tune within the boundaries of a set and the values
will be written into the appropriate PID set. However, if the boundaries are close (because the range of the loop is
not large), then, at the completion of the tune, it cannot be guaranteed that the PID values will be written to the
correct set particularly if the schedule type is PV or OP. In this situation the scheduler (*Sched Type’) should be
switched to ‘Set’ and the ‘active set’ chosen manually.

INITIAL CONDITIONS
Configure the parameters described in sections B2.4.3 and B2.4.4, above.

Notes:

1. The ‘tighter’ power limit applies. For example, if ‘High Output’ is set to 80% and ‘Output High' is set to
70% then the output power will be limited to 70%

2. The PV must oscillate to some degree to allow the tuner to calculate the relevant values. The limits must
be set so as to allow oscillation about the setpoint.

INITIATING THE AUTOTUNE
In the Loop Tune menu for the relevant loop, set ‘TuneEn’ to ‘On’.
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AUTOTUNE (Cont.)

EXAMPLE 1: AUTOTUNE FROM BELOW SP (HEAT/COOL)

The point at which Automatic tuning is performed (Tune Control Point) lies just below the setpoint at which the
process is normally expected to operate (Target Setpoint). This ensures that the process is not significantly
overheated or overcooled. The Tune Control Point is calculated as follows:-

Tune Control Point = Initial PV + 0.75(Target Setpoint — Initial PV).
The Initial PV is the PV measured after a 1 minute settling period (point ‘B’ in the figure below).
Examples:
If Target Setpoint = 500°C and Initial PV = 20°C, then the Tune Control Point is 380°C.
If Target Setpoint = 500°C and Initial PV = 400°C, then the Tune Control Point is 475°C.
This is because the overshoot is likely to be less as the process temperature approaches the target setpoint.

Figure 6.4.5a shows the auto tune sequence.

It is not guaranteed that
)
Target SP First Peak to PV will not exceed SP
overshoot Peak /
PV
True control point - —T — Hysteresis
High output ~ - T T T T
|
Zerooutput ~ L\/ \
OoP
Low output ~ e
G H
Figure 6.4.5a Autotune heat/cool process
KEY
A Start of Autotune
AtoB Heating and Cooling off for one minute allows steady state conditions to be established.
BtoD First heat/cool cycle to establish first overshoot. Cutback low (CBL) value calculated from the
overshoot magnitude (unless CBL set to ‘Auto’).
BtoF Two cycles of oscillation allow peak-to-peak value and oscillation period to be determined.
PID terms are calculated.

F Heating is switched on.
G Heating (and cooling) are switched off allowing the plant to respond naturally.

Measurements over the period F to G are used to calculate the Relative Cool Gain (R2G).
Cutback High is calculated from the equation (CBH = CBL x R2G).

H Autotune is turned off and the process is allowed to control at the target setpoint using the
new control terms.

Note: Autotuning from above SP is identical except that heating and cooling are reversed.
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EXAMPLE 2: AUTOTUNE FROM BELOW SP (HEAT ONLY)
The sequence of operation for a heat only loop is the same as that described above for a heat/cool loop, except that
the sequence ends at ‘F’ since there is no need to calculate '‘R2G’ (R2G is set to 1.0 for heat only processes). At'F’
autotune is turned off and the process is allowed to control using the new control terms.

For a tune from below setpoint ‘CBL’ is calculated on the basis of the size of the overshoot (assuming it was not set
to Auto in the initial conditions). CBH is then set to the same value as CBL.

Note: Autotune can also occur when the initial PV is above SP. The sequence is the same as tuning from
below setpoint except that the sequence starts with natural cooling applied at ‘B’ after the first one minute
settling time. In this case CBH is calculated and CBL is then set to the same value as CBH.

First Peak to
overshoot Peak

Target SP

True control point

!

High output - *‘* ‘* ***************************
| |
[
| I \
[
Low output Fo- e - - - - - - i op
[ \ \ \ \
A B C D E F
B —-A=1minute
Figure 6.4.5b Autotune heat only process (from below SP)
A Start of Autotune
AtoB Heating off for one minute to allow steady state conditions to be established.
BtoD First heat cycle to establish first overshoot. Cutback low (CBL) value calculated from the
overshoot magnitude (unless CBL set to ‘Auto’).
DtoF Calculate PID terms.
F Autotune is turned off and the process is allowed to control at the target setpoint using the

new control terms.
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EXAMPLE 3: AUTOTUNE AT SP (HEAT /COOL)
It is sometimes necessary to tune at the actual setpoint being used as shown below.

For a tune at setpoint, autotune does not calculate cutback since there was no initial start up response to the
application of heating or cooling. Cutback values of less than 1.6 x PB will not be returned.

Peak to
! ' Peak

|
\ | Hysteresis
|
|

TargetSP b -+ 4™z - - -|--A--AN--"-"-S--"+r--% 4 ------Jf—— - - - - - -

High output

Zero output

Low output

B— A =1minute

Figure 6.4.5¢ Autotune at setpoint

A Start of Autotune. A testis done at the start of autotune to establish conditions for a tune at
setpoint. Conditions are that SP must remain within 0.3% of the range of the controller if ‘PB
Units’ (Setup menu) is set to ‘Percent’, or +1 engineering unit (1 in 1000) if the ‘PB Units’ is set
to ‘Eng’. Range is defined as ‘Range High’ —‘Range Low’ for process inputs or the
thermocouple or RTD range defined in section A3 for temperature inputs.

AtoB The output is frozen at he current value for one minute, and the conditions are continuously
monitored during this period. If the conditions specified above are met, then an autotune at
setpoint is initiated at 'B’. If PV drifts outside the condition limits at any time during this
period, tuning at SP is abandoned, and tuning resumes as a ‘tune from above’ or ‘tune from
below’, depending on the direction of drift. Since the loop is already at setpoint, a Tune
Control setpoint is not calculated; the loop is forced to oscillate about the Target SP.

CtoG The process is forced to oscillate by switching the output between the output limits. The
oscillation period and the peak-to-peak response are determined, and the PID terms
calculated.

GtoH An extra heating stage is initiated, then all heating and cooling are switched off at H, allowing
the plant to respond naturally. The relative cool gain (R2G) is calculated.

Autotune is switched off and the process is allowed to control at the target setpoint using the
newly calculated terms.
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AT.R2G

Some load types and process conditions can cause autotune to set an incorrect value for R2G resulting in an
instability in the system after an autotune has completed, In such circumstances, the value of R2G should be
checked, and if it is low (approaching 0.1) a manual entry should be made as follows:

1. Inthe Tune menu, set the AT.R2G parameter to ‘No’'.

2. Inthe PID menu, enter the new R2G value (calculated as described below)

3. Inthe Tune menu, enter a value for Low Output, calculated from: Low Output = -High Output x R2G
4. Inthe Tune menu, set ‘TuneEn’ On.

R2G CALCULATION

1. Inthe Main menu, set the controller to Manual mode

2. Turn heating on (limited by the value of *Output High’ in the Output menu) and measure the heating rate (‘"H’
°C/minute).

3. Allow the process to heat to, say, 10% above the setpoint value then turn the heating off and allow the
temperature to settle.

4. Turn cooling power on (limited by the value of ‘Output Low’ in the Output menu) and measure the cooling rate
(*C’ °C/minute) whilst allowing the temperature to fall below the setpoint value.

5. Calculate the value of R2G from the equation R2G = (H/C) x (Output Low/output High)

Example:

For a measured heating rate (H) of 10°C per min and a measured cooling rate (C) of 25° per minute and with, Output
High = 80% and Output Low = 40%, then R2G = (10/25) X (40/80) = 0.4 X 0.5 = 0.2.

ACTemp = Cooling rate
Output Hi ACTime

Heating on

[
|| AHTemp

AHTime
Output Lo

OP Power
Temperature

ACTime
ACTemp = Heating rate

ACTime PV

Time

Figure 6.4.5d R2G calculation

Note: This is not a very accurate method as it does not take natural cooling into account. Its main advantage
is that it is simple to achieve.
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FAILURE MODES

The conditions for performing an autotune are monitored by the Tune menu parameter ‘State’. If autotune is not
successful error conditions are read by this parameter as follows:

Timeout Set if any one stage is not completed within an hour. Possible causes are the loop being open
circuit, or not responding to the controller demands. Some heavily lagged systems may
produce a timeout if the cooling rate is very slow.

TI Limit This is set if Autotune calculates a value for the integral term which is greater than the
maximum allowable (99999 seconds). This indicates that the loop is not responding or that
the tune is taking too long.

R2G Limit Error occurs if the calculate value of R2G is outside the range 0.1 to 10.0. R2G limit can occur
if the gain difference between heating and cooling is too large, or if the controller is
configured for heat/cool, but the heating and/or cooling device is turned off or not working
correctly.

10.1.1 Relative Cool Gain in Well Lagged Processes

In the majority of processes Relative Cool Gain R2G is calculated by the autotune algorithm as described in the
previous sections.

There are occasions, however, where an alternative algorithm may be preferred. These are processes which are
heavily lagged, where the heat loss to ambient is very small so that natural cooling is extremely slow, and certain
high order plants, those that need derivative, Td. This algorithm is known as R2GPD and has been added to
controllers from firmware version V4.10.

The type of algorithm is selected using the parameter 'Tune R2G' found in the Auto-Tune list. The choices are:-

Standard This is the default as described in example 2 in section B2.4.5. and is suitable for use on most
processes. The benefit of this algorithm is that it is relatively quick. However, in the type of
process described in the previous paragraph, it can produce values which are not ideal. These
values are generally identified by R2G equal to or very close to o.1.

R2GPD If the process is known to be heavily lagged or produces values such as those above then
R2GPD should be selected. This algorithm extends the autotune period by putting the
controller into proportional plus derivative mode (PD) and uses the output power demand
value during this period to determine the Relative Cool Gain.

Off The automatic calculation of Relative Cool Gain can be turned off and the value entered
manually as described in section B2.4.6.
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EXAMPLE 4: WHEN TUNE R2G = R2GPD, AUTOTUNE FROM BELOW
SETPOINT

|
Tang=t 5P

Ture Contmol|

Fvirt

High Cootpo

L=y Ctp Lt

Liwwr 20t et

¥

Figure 6.4.6 Autotune from below setpoint

Periods A-F are largely unchanged from the 'Standard' algorithm, example 2 in A, with the following exception:
- Changing the Target Setpoint during period A-B will not change the tuning setpoint.

Period F-H is replaced as follows:

FtoG Heat is applied for a period (F-G) of half the first heat cycle (D-E) to compensate for the last
cool cycle.
GtoH This is a period in which the controller is put into PD control.

The values of proportional term and derivative time for this period of PD control are
determined by the algorithm.

H OPss is the output demand value at the end of this period and is used in the determination of
R2G.

B2.4.7 Manual tuning
If, for any reason, automatic tuning gives unsatisfactory results the controller can be tuned manually. There are a
number of standard methods for manual tuning, the Zeigler-Nichols method being described here:
1. Adjust the setpoint to its normal running conditions (assumed to be above the PV so that ‘heat only’ is applied.
2. Settheintegral and derivative times (Ti and Td) to ‘Off'
3. SetHigh and Low cutback (CBH and CBL) to ‘Auto’.
4

If the PV is stable (not necessarily at the setpoint), reduce the proportional band (PB) such that the PV just
starts to oscillate, leaving time between adjustments to allow the loop to stabilise. Make a note of the PB at this

point (PB'), and also note the oscillation period (‘T’).
If the PV is already oscillating measure the oscillation period (‘T') and then gradually increase PB to the point at

which oscillation just ceases. Make a note of the PB (PB') at this point.
5. Ifthe controller is fitted with a cooling channel, enable this now.
6. Observe the oscillation waveform and adjust ‘R2G’ until a symmetrical wave form is observed (Figure 6.4.7).
7. SetPB, Tiand Td according to table B2.4.7
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Control type PB Ti Td

Proportional only| 2 xPB Off Off

P+ 1 2.2 xPB' 08 xT Off
P+I1+D 1.7 x PB' 05xT 012 xT

Table 6.4.7 Calculate parameter values

Setpoint

R2G correct

’A\__/ R2G too large
'/—\\_;

Temperature

R2G too small

» Time

Figure 6.4.6a Relative Cool Gain

CUTBACK VALUES
The PID terms calculated from Table 6.4.7, above, should be entered before the cutback values are set.

The above procedure sets up the parameters for optimum steady state control. If unacceptable levels of overshoot
or undershoot occur during start-up, or for large step changes in PV, then the cutback parameters should be set
manually, as follows:

1. Initially set the cutback values to one proportional bandwidth converted into display units. This can be
calculated by taking the value in percent that has been installed into the parameter ‘PB’ and entering it into the
following formula:

PB/100 X Span of controller = Cutback High and Cutback Low
For example, if PB = 10% and the span of the controller is 0 to 1200°C, then

Cutback High = Cutback Low = 10/100 X 1200 = 120
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11. Appendix C: REFERENCE

Ca BATTERY

This instrument is fitted with a battery which has a minimum life of 1 year unpowered and when stored in an
ambient temperature of around 25°C. The battery life may be reduced if it is consistently operated in an elevated
ambient temperature environment. The battery is designed to retain configuration and other settings in the event
of a failure of the instrument power supply.

The battery is not user serviceable and any instrument displaying the symptoms of a battery fail should be returned
to your supplier for battery replacement at the earliest opportunity.

WARNING

It is strongly recommended that, with the instrument working normally, a clone file* is made and stored in a
known safe location so that the settings can be uploaded to a spare instrument or restored to the instrument
following replacement of the battery. Alternatively maintain a record of the instrument configuration and
other important settings.

* A clone file is made using iTools, a proprietary package which may be downloaded from www.eurotherm.co.uk.
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C2 SETTING UP AN FTP SERVER USING FILEZILLA

C2.1 DOWNLOADING

‘Filezilla’ is a free download from the internet (search for ‘FileZilla server download’).

1. Download the latest version, following the instructions on the 8 Doy st view oy thewobpoge conentha s v

2. Answer ‘No’ to the question ‘Do you want to view only the

content that was delivered securely’.
3. If necessary enable file download.

4. Inthe'Do you want to run or save this file’
Warning windowclick on ‘Run’

5. Inthe'The Publisher could not be
Security Warning window, click on ‘Run’

File Download - Security Warning,

Do you want to run or save this file?

e R SR 5es Internet Explorer - Security Warning,

Type: Application, 1.55MB
Fiom: d10xg4506p6dbl.cloudfront.net

Fun Save Cancel

software?

Name: FileZila_Server-0_9_34.exe

Publisher: Unknown Publisher

il fls o the Intemmet san be sl this fis e can
) potentially harm your computer. [ you do not tus! the source, do
o1 saves s software. wht's the sk @

softwars ko run?

Security Warning

screen.

AT securely?

This webpage cortains content that wil not be deivered using a secure HTTPS
cannection, which could compromise the secury of the entie webpage.

e

webpage

( FileZilla Download - Microsoft Internet Explorer provided by Euratherm UK Internet Explorer,

Go-m

File Edt View Favorites Tooks Help

ohioh. net; |
@convert + Wselect

oy Favortss | 55 (@ Suggested Sites - €] Free Hotmall €| Get More Add-ons = £ Best of the Web £ Channel Guide 2] Customizs Liks £

[ Filezila Donrload

Security

Information Bar Hefp

Your FileZilla_Server-0_9_34.exe download has begun,

verified

This il doss not have  vald digital signaturs that verfiss ts publisher. You | |
shold only run software from publishers vou trust. How can I decide what

ere to downioad manually.

Iy

The publisher could not be verified. Are you sure you want to run this

License Agreement

Please review the license terms before instaling FileZilla Server beta 0,9.34,

un Don't Run

Press Page Down to see the rest of the agreement,

GNU GENERAL PUELIC LICENSE ~
Version 2, June 1991

Copyright {C) 1989, 1991 Free Software Foundation, Inc.
5

6. Agree or cancel the License agreement. If *Agree’, choose

‘Standard’ as the type of install.

9 Temple Place, Suite 330, Bastan, Mi 02111-1307 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not sllowed.
Preamble

| The licenses For most software are designed to take away your ~

IF you accept the terms of the agreement, dick T Agree bo continue. You must aceep the
agreement to install FilsZilla Server beta 0,9.34,

Z

Choose Compenents
Choose which features of Filezila Server beta 0,9,34 you nank to nstal,

la Server beta 0.9.34 Setup.

Check the components you want to install and uncheck the components you dorft want to
install, Cliek Next to continue.

Select the type of install;

EETETI

lezila Server (Service)
dminitration interface
[ source code

tark Menu Shortcuts
Desktop Icon

o, select the optional Description
components you wih to
instal

Space required: 3.6ME
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C2.12 DOWNLOADING (Cont.)

Z Fi

lla Server, beta 0.

4 sotup EE
7. Choose the destination for the file

Chaose the folder in which to install Flezila Server beta 0.9.34,

Sebup wil install FieZila Server beta 0.9,34 in the Follaing Folder. Ta instal in a dfferert
folder, cick Browss and select another Folder. Click hext to continue.

Destination Folder

Brawse.

Space required; 3818
Space availble: 95,968

FZ FileZilla Server beta 0.5.34 Setup

Startup setfings
8_ Select startup settmgs Select startup behavious for Fisila Server

Please choase how FleZla Server shouid be started:

Pleass choass the port, the admin irkerface of | IESRILVAI BRI IET R AR R T
14157

Startup settings

Select startup behaviour for FieZila Server

Please choose how the server interface should be started:

[ Start Server after sebup completes

r beta

9.34 Setup

[]start nterface aiter setup complt: | Instaliation Completo

[ [ [TTTTTTTTTIITIT [

sirkchardne|Start MewProgramsiFieziias... A
irichardnel Start MenuPrograms|FieZ)

ngsrichardneiStart MenuiPrograms|FieTi
eZila Servet Inker

c

Execute: *Ci\Program Fies!Fizila Server|Flezile Server e
Execute: "C-\Program Fies!Fiezila ServerFlezila Server It
Tnstallng Service. ..

Execute: *C:\Program Files!FieZila ServerlFileZila Server exe finstal aute
Put Fieila Server Interface inko regisry. .

Completed

iminport 14147
ace.ene’ fadmipert |

9. Click on Close when Installation is complete.

Cannect ta Server

Server Address Pt

L= I

Administration passaond:
10. Click'OK’in the ‘Connect to Server’ window.
[ thwezys connect oo this server

ij Cancel
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C2.2 SERVER SETUP

1.

Create a new folder (directory) called, for this example,
‘Archive’ in a suitable location such as the C drive, or the
desktop.

In the Filezilla server window, click on ‘File’ and select
‘Connect to Server'.

The ‘Logged on’ message appears

In the Edit menu, select ‘Users’ and in the ‘General’ page,
click on‘Add’ and enter a name for the user, then click
‘OK’. For this example, ‘GeneralUser’ has been used, but
it may be more advantageous to use ‘Anonymous’

because this is the default name in the recorder/controller.

Click on*OK".

In the Edit menu, select ‘Users’ and in the ‘Shared
Folders’ page, click on ‘Add’

A browse window opens allowing the user to select the
new folder (*Archive’) created in step 1, above.

When OK has been clicked to confirm the selection, the
new folder appears in the centre window (with an *h’ next
to it to indicate that this is the home folder for this ftp
user setup.

Click on the relevant folder to enable the tick boxes. Click
on all the ‘File’ and ‘Directory’ enable tick boxes, then click
OK

Users

Page:

General
Shared folders
Speed Limits
1P Fiter

General

SpeedLf
1P Fiter

[Z FileZilla Server,
File Server Edit 7

w

Quit

ta
osse [tim kosse@fieaila-pioject org)

FZ FileZilla Server, (127.0.0.1)

File Server Edit ?

s8|Base
Flezila Server version 0.9.34 beta
Copyright 2001-200 by Tim Kosse (im kosse@filezila-project.org)
Cornecting to server.
Connected, waiting for authentication
Logged on

Jer ey -

5

Account settings Users

v Enable account
Group membership: [<nones )

I~ Password:

I Bypass userlimi of server
Maximum connection count: | @

—

Connection limit per IP:

™ Force S5t for user login

Description

Yol £an enter some camments aboLt the user

Shared foders Users
Fies
Direclores Alisses r
5
5
5
Directaries
5
5
< 3| Add Remave
Add | Rename | ooy |

A ditectory akss will also appear at the specisd location. Aliases must contain the fulllocal
path Separate mulipl aliases for ore diectory with the pipe character [|)

If using sliases, please aveid cyele diectory structures, it wil ol confuse FTP cients

Users

Page:

General
Shared Folders
Speed Limits
IPFiker

X)

Shared folders Users
Fies
Direclores Aliases 1% Resd
H Crchive ¥ wile
¥ Delste
¥ Append
Disctores
F Create
¥ Delete
W Lit
< | |1 e add Remave
Add Rewove | Rename | Set as home air| [ ‘ Gy ‘

 diectory alas il also appear at the specified location. Aliases must contain the full loeal
path. Separate muliple aliases for one drectory with the pipe character [|

1f using alase:

. please avoid cyciic diectory structures, it wil orly confuse FTP clients:
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i;’askhar and Start Me,
1. Operate the ‘Start’ button, and select ‘Control Panel’ from the window that el
H v H H ’ @ windowes Firewsall
appears. Double click on ‘Windows Firewall e e e
2. Click on the ‘Exceptions’ tab in the window that appears, and check that
both ‘FTPControl’ and ‘FTPData’ are enabled (ticked). If not, the user’s oo oot | adveed
IT department should be contacted for advice. e e g e i B s
to work better but might increass your security risk.
Progiams and Services:
Name Group Policy A
B4 EucPRP No
McAfes Flkwmk Service No
Microsoft Office Communicator 2005 No
& Micnent it ffics Niallate Mo A7
((addProgam.. | [ addPor. | [ Ed ] [ Delete
What are the risks of allawing erceptions?
3. Clickon'Add Program...” and browse to the Filezilla destination - —
. . . . . Lalel 9 gH _} | M server
defined in step 7 of the download section (C2.1). Select ‘FileZilla ‘
. N IZ)Logs
Server-exel and C||Ck on \Openl { f3 EFi\eZi\la Server Interface.exe
My Recent EFl\eZl\la SErver, exe
Documents EUn\nstaII.e:&
‘FileZilla server.exe’ appears in the Exceptions list.
General| Exceptions | Advanced
“Windows Firewallis blocking incoming network connections. except for the
programs and services selected below, Adding exceptions allows some programs
C | ic k on . O K’ o work better but might increase your secuity fisk.
Progriams and Services:
Ngame Group Policy A
=)
oFRF Mo
IeCilla server. exe No
Mchiee Framework Service No v
((addPiogram.. | [ addPer. | [ Ed ][ Dele |
‘what are the risks of alowing exceptions?
C2.4 RECORDER/CONTROLLER SET UP Ser= EE=R
In Network Archiving (section 5.1.2):
1. Enterthe IP address of the pc in which the FTP server has been enabled in the ‘Primary Server’ field.
2. Enterthe Primary User name, as entered in step three of the Server setup procedure (section C2.2) above
(GeneralUser in this example).
3. Enterthe IP address of another suitable pc which has been configured as an ftp server in the ‘Sec. Server’ field,
and enter the relevant ‘Sec. User’ name.
4. Configure the other unattended archive parameters as required (section 5.1.2).

Note: For the example above, ‘Password’ was not enabled in the User Accounts setup page (section C2.2), so
for this example any Primary (Sec.) password entry is ignored. If a password had been entered in the User
Accounts setup, then the Primary (Sec.) Password field would have to contain this password.
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C2.5 ARCHIVE ACTIVITY

Once a demand or unattended archive is initiated, the FileZilla Server page shows the activity status as the archive
progresses. Figure C2.5shows a typical page. The top of the page shows the transaction details between the server
and any clients to which it is connected. The bottom portion shows details of the files currently being transferred.
These files are archived to the ‘Archive’ folder.

[Z FileZilla Server, {127.0.0.1)

File Server Edic 7
78 g8 7|0 HE-

[o00o4) 204042070 10:01:12 - [not logged in) [149.721.132 60> 220-written by Tim Kozse [Tim Koszed@gmes de) ~
[o00014) 20/04/2010 1 - [not logged in] [149.121.132 60> 220 Pleaze visit hitp: //zourceforge. net/projectsfilezillal

[000074) 20/04/20101 - [hot logaed in) [143.121.132.60)> USER Generallser

(00001 4) 2040420001 - [maot logged in) (143.121.132.60: 331 Password required for generaluser

[000014) 20/04/2010 1 12 - [not logged in) [143.121.132.60)> PASS ™

(00001 4) 2040420100 10:01:12 - generaluzer (143.121.132.60)> 230 Logged on

[0000714) 20/04/2010 10:01:12 - generaluser [143.121.132.60)> CwD

(00007 4) 20/04/2010 10:01:12 - generaluzer [143.121.132.60)> 250 Braken client detected, miszsing argument to Cw DL "M iz current dirsctony.

[000014) 20/04/2010 1 12 - generaluser [143.121.132.60) TYPE |

(00001 4] 2040420001 12 - generaluser [149.121.132.60)> 200 Type set ta |

[000014) 20/04/2010 1 12 - generaluser [149.121.132.600> PORT 149,121,132,60,192,104

(00001 4) 20404420001 12 - generaluzer [149.121.132.60)> 200 Port command successhul

[0000714) 204042010 10:01:12 - generaluser [149.121.132.600> STOR Group-1~20700419_0190293000000062. ubh

00001 4) 2040442010 10:01:12 - generaluzer [143.121.132 B0]> 150 Opening data channel for file transfer

(00001 4) 204042010 10:01:12 - generaluzer (149121132600 226 Transfer OF.

[0000714) 20/04/20010 10:01:12 - generaluzer [143.121.132.600: GUIT

[0000714) 20/04/20101 12 - generaluzer (143121132600 221 Goodbye

[oo0o14) 20/04,/20101 12 - generaluzer [143.121.132 60> disconnected.

[000015) 20/04,/2010 1 13 - [not logged in) [149.121.132.60)> Connected, zending welcome meszage. .

[000015) 20/04/20101 13 - [not logged in) [143.121.732. 60> 220-FileZilla Server version 0.9.34 beta

[000015] 20/04/2010 1 13 - [not logged in) (143.121.132.60): 220-written by Tim Kosse [Tim.Kosse@gm: de)

[000015] 20/04/2010 1 13 - [not logged in) [143.121.132.60): 220 Please visit http: / Asourceforge. net/projectsfilezilla?

[000015) 204042010 10:01:13 - [not logaed in) [143.121.132.60) USER Generallser

[000015) 2040420100 10:01:13 - [not logged in) [149.121.132.60): 331 Pazeword required for generaluzer

[000015) 20/04/2010 10:01:13 - [not logged in) [143.121.132.60) PASS =

[000015) 204042010 10:01:13 - generaluzer [143.121.132.60)> 230 Logged on

[000015) 20/04/2010 10:01:13 - generaluser [149.121.132.600> TYPE |

[000015) 2040420001 13 - generaluser [149.121.132.60)> 200 Type set ta |

[000015) 20404420101 13 - generaluser [149.121.132.60)> PASY

[000015) 20/04,/2010 1 13 - generaluser [149.121.132.60) 227 Entering Passive Mode [149,121,134,223,5,194)

[000015) 204042010 10:01:13 - generaluser [149.121.132.60)> STOR Group-1~519-04-10-11-31-04~E e, C3Y

[000015) 2040442010 10:01:13 - generaluzer (143121 132 B0)> 150 Connection accepted &
IAOAMRT 200422010 101117 - Aeneraleer 1149 121 132 R0 29R Trancfer 0K

o/ | Account | P | Transfer | Frogress | Speed
~&=000015 generaluser 149.121,132.60 @ JGroup-1~20100413_0190293000000058. ... 239,860 bytes 12,4 KB/s
Ready 393,439 bytes received 11,89 KB/s 5,593 bytes sent |0 Bfs @ @

Figure C2.5 FileZilla Server archive activity page
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12.  Appendix E: WEB SERVER

The Web Browser has been added from firmware release Vs.00.

12.1 Browsers
The following browsers are supported in the above firmware release:
e Google Chrome V22.0 or greater
e Google Mobile Chrome (Android Mobile technology running ‘lce cream sandwich’ or greater
e Internet Explorer Vg.0 or greater
e  Mobile Safari (Apple Mobile technology running I10S 5.0 or greater)
All files are uploaded from the nanodac device to the browser, where all JS and JQuery files are executed locally.
Browsers should be configured to allow cookies, and support for file caching should also be enabled.
If cookies are not enabled this will have the following detrimental effects:

e Any web page configuration changes ‘saved’ by the user in the client browser will not be retained when navigating
between web pages

e  Forthe most efficient browsing make sure that caching is enabled in the browser being used.

e  Web server supports standard ASCII character set. Any non displayable characters will, therefore, be replaced by
an asterisk '*".

12.2 Connecting to the Internet

Open the desired web browser.

Enter the ethernet address or other configured name of the instrument.

Note: the webserver requires up to 15 seconds before it becomes fully operational after it has been enabled.

12.3 Denied Page

This page will be displayed when there are no more available Invensys Eurotherm - Web Server Login Failed
connections to the server. It does not use the same CSS theme as all
other pages, so that this page does not rely on any other files being
transferred up to the client browser, since to do this would require
access to the server, which has just been denied.

Try Again..

12.4 Error Message

An error message can be displayed at any time if the following © The page at 192.168.111.222 say=: .
three conditions occur: -

Failed to connect, server in config mode or navigator is too

e A page fails to connect to the server. A retry will usually be slow, cancelling retries!
sufficient to correct this condition

e Theserverisin configuration mode. To correct this put the
instrument into run mode.

e Apage stops trying to connect. A refresh is usually sufficient to correct this condition.
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12.5 Home Page

The Home Page is the first page the user is directed Eurotherm
to on completion of a successful log in.

If Security has been set to Yes in the instrument
(page 146) it will be necessary to enter a User name ‘ bl R L LB e L R e
and a Password.

The defaults are:
Username: admin

Password: admin

These may be customised by the user up to 50
alpha/numeric characters.

e
12.6 About Page
This page contains the following target information: e
e Instrument descriptor
e MACaddress
e  Application software version
e Bootrom software version
e Legal disclaimer
12.7 Contact Page
This page contains links to the following Eurotherm
sites: i
e  Accredited Service
e  Customer First & Technical Support
e Installation & Commisioning SEneTmotens RTRNE St et oot
e Repair & Support Services = : At

Note: Links are only active if the browser has
internet access.
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12.8 Bar Graph Page

The channels that have been configured to be Eurotherm
trended on the nanodac instrument will

automatically be displayed on this page. The et
current configuration data for those channels will be G
used to render the values on the graph.

The graph will always use the largest scale high and
the lowest scale low of all the channels being
rendered.

Click on a channel on the graph to display the |
current channel status. To remove this, click out of

the graph again. The channel status will either be

'Ok’ or 'Error' for all other error conditions.

All channels will be represented in their configured RGB colours. Colour matching will very much depend on the
display the browser is running on.

Options
The Options button allows the user some control over how the Bar Graph page is
displayed.
All data is stored as cookies.
Graph Type Gradient (as shown in the above display)
Flat
3D
Legend Show or Hide the Channel numbering legend in the top right hand corner
Background Type Transparent or White
Gridlines Show or Hide
Decimal Places otoy4
Value Alignement Horizontal or Vertical
Plot Point All (shows all available channels)

Channel 1 only
Channel 2 only
Channel 3 only
Channel 4 only
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12.9 Line Graph Page

The channels that have been configured to be trended

on the nanodac will automatically be displayed on this ~ Eurotherm

page. The current configuration data for those

channels will be used to render the values on the : ek
graph. -

Channel 4

The graph will always use the largest scale high and
the lowest scale low of all the channels being T
rendered. :

This graph is currently fixed at 100 samples. The first - .

bled 12:10:45 19/10/2012 12:19:05 19/10/2012

time that this page is opened it may take a little more P =
time as the page will need to interrogate the web
server for UHH history and render 100 samples of backfill.

As each new sample arrives the oldest historical sample is removed.

All channels will be represented in their configured RGB colours. Colour matching will very much depend on the
display the browser is running on.

Options
The Options button allows the user some control over how Line Graph page is displayed.

All data is stored as cookies.

Plot Thickness Narrow, Normal, Wide.

Legend Show, Hide.

Background Type Transparent, White.

Gridlines Show, Hide.

Sample Period 1second - 1 hour.

Plot Point All, (shows all available channels)

Channel 1 only
Channel 2 only
Channel 3 only
Channel 4 only
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12.10 Numeric Page

This page displays the process value and channel Eurotherm
descriptor.

The process value (PV) will not be displayed if the
channel is not in a good status. Instead the text for
the channel status is displayed as one of the following e rgh

OFF Channel is turned off
>RANGE Overrange

<RANGE Under range
HW_ERROR Hardware error

Options

Security Enabled

RANGING Automatic range configuration (may ®
appear briefly)
OVERFLOW Value out of limits e.g. a maths channel may have returned a bad value
ERROR Error, e.g. a maths channel divided by zero
NO_DATA No data, e.g. nothing has been written to a Modbus input channel.

All channels will be represented in their configured RGB colours. Colour matching will very much depend on the
display the browser is running on.

Options
The Options button allows the user some control over how Numerics page is displayed.

All data is stored as cookies. -

Channel Font Size Small, Normal, Large
PV Font Size Small, Normal, Large
12.11 Alarm Summary Page Eurctharr

This page indicates if any process alarms are
currently active

2299

N
4
v
v

Status:

Red = unacknowledged alarm.

Green = Acknowledged alarm
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12.12 Message Summary Page

Euro he)r:
This page provides the last 30 messages in :
chronological order

Message Summary

This page does not auto-refresh.

To refresh this page press or go to another page
and re-open the Message Summary page.

12.13 Promote Page Eurotherm

This page will show up to the 10 data items that have
been configured by the user in the Promote page in

Parameter Name

the instrument display - see “"Promote list” on kil
page 45.
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12.14 Historical Line Page

Eurotherm

The channels that have been configured to be trended in
the nanodac instrument will automatically be displayed = s
on this page. The current configuration data for those Gazn
channels will be used to render the values on the graph.

The graph will always use the largest scale high and the
lowest scale low of all the channels being rendered

All channels will be represented in their configured RGB
colours. Colour matching will very much depend on the
display the browser is running on.

08:56:10 19/10/2012 09:02:30 23/10/2012

= E =

This graph is currently fixed at 100 samples, and the first
time this page is accessed it may take a short time to load as the page will need to interrogate the web server for
UHH history and render 100 samples of backfill.

Use the ‘Previous Data’ button to navigate back in time for up to a maximum of five time periods of history. If there
is an end to the history event or a configuration change event, then the request to navigate back may result in only
part of the trend being populated up to that event time.

Use the ‘Next Data’ button to navigate back to the point in time when the web page was entered.
Options
The Options button allows the user some control over how the Historical Line page is displayed.

All data is stored as cookies.

Plot Thickness Mormal ~

Plot Thickness Narrow, Normal, Wide. e show v
Legend Show, Hide. ifd”” w” :
Background Type Transparent, White. Sample period 1 in =
Gridlines Show, Hide. e =
Sample Period 1second - 1 hour.

Plot Point All (shows all available channels)

Channel 1 only
Channel 2 only
Channel 3 only
Channel 4 only
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12.15 Status Icons

The Status icons are shown in the lower left of those pages that are automatically updated i (A
(i.e. not the Message Summary page). S

They indicate the following: S
Security Enabled or Disabled in the nanodac instrument.

Recording Status
Green shows recording enabled e.g. when the instrument is not in configuration mode.
Red shows recording disabled e.g. when the instrument is in configuration mode.

Any Channel Alarm Status. This flashes when any alarm is present, whether acknowledged or not.

Any new messages. Go to the Message Summary page to view any new messages. This icon is then removed from
the other pages.

Any system alarm

Note: the update rate for the status icons is inherited from the current page.

12.16 DHCP Support

DHCP is managed in the web server in as much as the web server will not be allowed to come online until the
nanodac has received a valid IP address. The server will continually monitor the IP address and, if at any point an
invalid address is found, the server will shut down and re-start.

12.17 Network Protocols

The web server is in no way mutually exclusive with all other network protocols on the nanodac, however, to achieve
the best results from the web server it is recommended that no other communication protocols are active at the
same time.

12.18 Languages

The web server will only support English for all static text. Any channel descriptors or units that have been
configured at the target in another language will be displayed in that language on all web pages where they are
visible.
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13. Appendix F: Labview Driver

The purpose of this section is to describe how to download, install and configure examples of LabVIEW driver for
nanodac instruments.

The driver is designed to integrate with Labview, a graphical programming Environment developed by National
Instruments. Labview allows users to create applications by wiring VI's from pre-existing libraries. VI's stands for
Virtual Instruments and these are similar to function blocks found in Invensys Eurotherm products such as iTools or
Lintools.

The user can also create their own VI's, save them and reuse them on future projects.

For more information on Labview go to http://www.ni.com/labview/whatis/.

Four working examples are available as free downloads by going to http://www.eurotherm.co.uk/labview/. They are
intended to show users how to use the nanodac driver to build applications.

Each example is a collection of Virtual Instruments (VI's) that perform specific tasks and use Ethernet TCP for
communications.

It is not intended to describe how to configure a LabVIEW application as it is assumed that the reader is generally
familiar with this process.

To find the examples select the Help menu and 'Find Examples' to open the 'Example Finder' page. In the search
field, enter any of the following keywords nanodac, InvensysEurotherm, Eurotherm, Steriliser, Environmental,
Chambers, Controller, Instrument or Driver and the corresponding examples will appear in the search results. Just
select and Double click to open an example.

13.1 Application Example 1 - Heat/Cool Control

The "HeatCoolControl.vi" is an application example for Environmental chambers. The user can change the target
setpoint, monitor temperature and instrument alarms.

P! NanoDAC. Ivlib:HeatCoolControl. vi

File Edit “iew Project Operate Tools Window Help
‘ o> {@{ @ | 13pk Application Fonk - ||=mv ||:u:v ”ﬂv | =
IFun Conkinuously ] - . A
Control Application Monitor Application
Temperaturs
Target Setpoint 200-
Auto/ManiManual}
=0 ?F }DU Man W l 175- Process¥ariahle
25} o 150- g
of— -150 [
=257 = ActiveOutput
257 s {obd P
-50 200 o]
75—
S0- WorkingSetpoint
25- 0
Stop Example -
3 LoopError
»
a
-50-
CHIL Hz
AL1 ALZ ALL ALZ
Efror out
Channel (1} Acknowledge {0: Ma)
Channell vl ( -h
Alarm Number {1}
o1
v

Figure F1 Heat/Cool Control Opening View
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From the opening view, Figure F1;

press Run | E:}

Enter the IP address of the nanodac instrument.

Enter the Modbus address of the nanodac
instrument. This depends on the setting of the Unit
ident enable in the instrument;

If this is ‘Strict’ enter 255.

If this is ‘Instrument’ enter the modbus address as
set in the instrument from 1to 99.

If this is ‘Loose’ then the ModbusTCP Unit Identity
field does not have to match the instrument
address. The instrument will respond to ANY value
in the Unit Identity field.

Press ‘Accept’.

Note: further information is available from the Help
menu.

Figure Fia Enter

It is then necessary to select the firmware version
which is supported for the instrument in use.
Certain functions will not be available if the
firmware version of the instrument is not in this list.

Press ‘Current Folder'.

If a password has been entered in the instrument it
will be necessary to enter this.

nanodac™

» [@m

File Edit W¥iew Project Operate Tools Window Help

i

Ini

Enter Instrument IP and Modbus Addresses and Click Accept |

Please Enter IP Address
IP Address

‘Modbus Address
gl

Accept Yalues

WISA resource name ouk

s

Maodbus Address Qut

e

Error in {no error)

status  code

error out

status  code

| o 2| o
SOUFCE SOUFCE
Instrument Address
Select Nanodac Software Version folder, from the Data Files folder E]E]
Savein: | ) Data Files ~ 3 ¥ s -
Y =
f a g nanodac W4_02
My Recent [ nanodac W4_z20
Documents [ nanodac ¥s.00
/_.7.51
Deskiop
ty Documents
9
tdy Computer
‘:} File name: o~
-
My Network | Save as type: Custom Pattern [7.7] v

Figure Fab Data Files Folder
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The application view then becomes live

Control Application Monitor Application

Temperature

Target Setpoint -
AutoManiManual) 20

Man W 175= Process¥ariable
150- 0
125-

50 73 100
\_ ! I

0¥ —-150

ActiveOutput
- ~ 00—

-50 200 676736

75—

S0- WorkingSetpoint
25- 25
0-
LoopError
- -25-
-25
-50- 3

Stop Example

CH1L CHz
ALl ALz ALL ALz

Channel (1} Acknowledge {0: Mo)
Channell v! ( I;

Alarm Number (1)

¢ —

Error out

code

CiN

Source
|D Retries

e
|My Computer | £

Figure Fic Heat Cool Live Application

The following parameters may be monitored/adjusted:
Target setpoint
Select Auto/Manual and adjust the output power manually if in Manual.
Monitor the current Process Variable, Active Output demand, Working Setpoint and Error.
Monitor alarms. The alarm beacon turns red when an alarm occurs.

Acknowledge alarms. Pressing the Acknowledge button acknowledges the selected alarm in the nanodac

instrument. If the alarm is still active the alarm beacon remains red. If the alarm is no longer active the beacon
reverts to its dark colour.
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13.2 Application Example 2 - Program Load by Program Number

The "Program_LoadControl.vi" is an Application example which allows the user to load a program stored in the
instrument using numbers, and to Run/Hold or Reset a preloaded Program.

This feature has been added in the nanodac instrument from firmware versions 5.00 and above.
To open and load this file, repeat the steps listed in Example 1.

) ManoDAC. lvlib:Program_LoadControl. vi

File Edit Yiew Project Operate Tools ‘Window Help
@[n]
~
Program Control Program Parameters
ProgramNumber ProgramLoadStatus IAROIERA Loop Temperature
i I— Program Mame
\'JIUS OK(1) Process¥ariable 200~
|03New Program
Ig 175-
. ProgramCh1PSP 150-
Run Program {0:Mo) ActiveOutput
= ID 125—
C -a |65
100-
ProgramCh2PSP
Hold Program (0:No)  Reset Program [0:Ma) ID LoopError 5=
-~ - -50.0013 S0-
@ @ Program5Status 25—
IRESET(I) 0-
ProgramTimeLeft{h:m:s) -25-
Stop Example IDh:Dm:Ds -50-.J
errar ouk
X
~
ProgramMumber
Internally stored program files which hawe a
twa digit (01.,,99) number as the 1st two
characters of the program name can be
loaded by setting the Program Mumber
parameter. This program number load
operation will be processed when the w
I My Computer | € programmer is in Reset, 5
Mote: & program number of O will not initiate &
lnad operation.
v
EEEE >

Figure F2 Program Load by Program Number (showing Context Help)

The following parameters may be monitored/adjusted:

e Select the Program Number. If the number entered is not available in the instrument it will not be recognised and
an error message shown in the Program Load Status box

e Run/Hold/Reset the program

e  Monitor the running program
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13.3 Full driver capabilities list

As a general summary, with the nanodac Ethernet Labview Driver the user can:
Configure SensorBreakType and Fault Response

Configure Instrument Alarm Types

Configure Alarm Parameters e.g. (Threshold, Hysteresis, Latching Mode, Blocking)
Configure Channel Filter Time

Configure Humidity parameters

Configure Cool Type

Configure FeedForward Parameters

Configure Control Action

Configure Control Loop Type

Configure ServoToPV and Tracking

Configure Range Low and High Limits

Change Instrument Modes e.g. Operator, Configuration, Auto, Manual
Configure Setpoints (Setpointi, Setpoint2, Remote Setpoint, Target Setpoint)
Configure Dead Band

Configure hysteresis

Configure Safe Output, Manual Output and ManStartUp
Configure Control Output Limits.

Configure Valve Operation

Configure Proportional Band Integral Time and Derivate Time
Configure Cutback Low and High Limits

Configure Setpoint Low and High Limits

Configure Setpoint Ramp Rate Value

Configure Tuning parameters

Configure PID Loop Break Time

Configure Virtual Channel Timer Parameters

Configure Virtual Channel Totaliser Parameters

Configure Virtual Channel Counter Parameters

Configure Steriliser parameters

Read Working Setpoint and Working Output

Read Alarm Output status

Read Manual Output Value

Read Process Variable and Measured Values

Read Timer Status

Read PID parameters

Enable/Disable the Alternative Setpoint

Start an Autotune

Global Acknowledge Alarms

Set Active Setpoint (Setpoint1, Setpoint2)

Set Controller Mode (Auto, Manual, OFF)

Start Program (Reset, Run, Hold)

Read Steriliser Parameters

Read Program parameters
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For preventive maintenance, repair and calibration of all Furnace and Oven
products, please contact:

Carbolite Gero Service

Telephone: +44 (0)1433 624242
Fax: +44 (0)1433 624243
Email: ServiceUK@carbolite-gero.com

© Carbolite Gero, Parsons Lane, Hope,
Hope Valley, S33 6RB, England.
Telephone: +44 (0)1433 620011

Fax: +44 %331433 621198

’GERD E-mail: info@carbolite-gero.com

Copyright © 2018 Carbolite Gero Limited



