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1 BATCH RECORDING OPTION

1.1

Note: This option is not available with all models.

INTRODUCTION

Batch records form a part of recording history and are included in the normal archiving process to ‘disk’ or to a re-
mote PC (section 4.1 of the User Guide supplied with the unit). Batches can be initiated directly by the operator (if
access permission is granted), automatically whenever a specified counter changes value, by job or remotely via
MODBUS/TCP.

Batches can be defined as start/stop, or continuous and can incorporate all channels, or just those associated with a
Group. For start/stop batches, the batch record starts when the batch is started, and continues until it is stopped. For
continuous batches, the batch record starts when the batch is started and continues until the next batch is started, or
until batch recording is disabled.

When using 'PC review' software the 'Go to Batch' feature can be used to select a particular batch record.
If * Name files by Batch' is enabled (section 1.2.8), a separate history file is created for each batch.
For each batch start, a start message is printed:

DY MM YY HH: MM SS Batch start (User Full Nane)
Where DD/MM/YY is the date, HH:MM:SS is the time, and User Full name is either the current user name or security
level (e.g. Engineer). A similar message is printed at Batch Stop. (There are no stop messages associated with con-
tinuous batch selection).
In addition to the above start/stop messages, up to six lines of text can, if required, be printed on the ‘chart’ at the start
of a batch and, if required, at the end of a batch. The messages are in two parts, which for the sake of this document,

are called ‘Headings’ and ‘Values’ The Headings are entered in Fields 1 to 6 in Batch Configuration (section 1.2).
The Values associated with these headings are entered by the operator at initiation (section 1.3).

1.1.1 Auditor Pack messages

If the Auditor Pack option is fitted a Config/Security Revision message appears immediately after the Batch Start
message:

DY MM YY HH: MM SS Config Revi si on: NNNNNN Security Revi sion: SSSSSS
DD MM YY HH. MM SS Batch start (User Full Nane)

HA028121 Options
Issue 5 Nov 04 Page 7
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1.2 CONFIGURATION

Archive | Save/Restore | Config | Security | Network | System

v
Select
Instrument Scope Group ¥ |—» Instrument
or Group
Groups Group 1) Group 1V
Channels Enable
i Select
Views Batch mode Start/Stop ¥|—» SteaSt?Stpp
Archive or Continuous
Batch Fields 4|
Events

Field 1 ’Batch Number: ‘

Select

Batch number: Use Counter ¥ |— Counter or Text

Select Counter

Counter Counter 1 ¥ |—® (Appears only if 'Use
Counter' selected)

Event Buttons
Messages

User Linearisations

Field 2 ]Customer Name: \

Batch —

Maths Field 3 ’Operator Name: ‘
Totalisers Field 4 ’Supervisor: ‘
oz On start log ﬂ

Timers

On stop log ﬂ
On new clear ﬂ

Name files by batch

Apply H Discard

Serial Comms

Master Comms

Output Char

Figure 1.2 Batch configuration menu
As depicted in figure 1.2, the following configuration entries can be made:

SCOPE
Allows the user to define all configured channels (instrument) or just those in a particular group, for batch control. If
'Group' is selected, a further picklist appears allowing a specific group to be selected. If multiple groups are not
available, this list contains only group 1.

ENABLE
Allows the batch function to be switched on or off.

BATCH MODE
Allows batch mode to be selected as Continuous or Start/Stop.

BATCH FIELDS
Allows the maximum number of messages to be printed at batch start/stop to be selected between one and six.

FIELD 1
This field is the first of up to six which can be used as headings for batch information. Headings can be up to 20 char-
acters long (including spaces). In the example shown in Figure 1.2, Heading 1 has been entered as ‘Batch Number:’.
When initiating the batch, the operator has to enter a value to be associated with this heading (see section 1.3 Opera-
tion, below), unless 'Use Counter' is selected in the following '‘Batch Number" field.

Options HA028121
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1.2 BATCH CONFIGURATION (Cont.)

BATCH NUMBER
This allows the Value entered for Field 1's heading to be selected as 'Use Text' or 'Use Counter'.
USE TEXT. When Text is selected, the value for field 1 is entered by the operator on initiation of the batch.
USE COUNTER. When Counter is selected, a further field appears (‘counter’) allowing a specific counter to be se-
lected from a picklist. The selected counter initiates a new batch whenever it changes value, and the counter value is
appended to the text associated with Field 1.

FIELDS 2 TO 6
Fields 2 to 6 are also used as headings for batch information. Values for these headings must be entered by the opera
tor prior to Batch initiation. See also ‘On new clear’, below. Headings can be up to 20 characters long (including
spaces).

ON START LOG
This defines how many of the selected Fields are to be printed at batch start. An entry of ‘1’ means that only Field 1
will be printed. An entry of ‘2’ means that Fields 1 and 2 will be used, and so on. An entry of 0 means that only the
‘Batch Start’ message (section 1.1 above) will be printed. It is not possible to print only, say, Field 3. If Field 3 is
required, it must be preceded by Fields 1 and 2.

ON STOP LOG
As for On start log, above, but for batch stop. This item appears only if Start/Stop is selected as batch mode.

ON NEW CLEAR
For 'Use Text' Batches only, this allows the user to clear none or more of the batch entries at each batch start. In the
example above, if the user enters a batch number of say 001130.001, with Customer Name: FishesRus, Operator
name: Marvin, Supervisor: Fred, then setting ‘On New Clear’ to ‘1’, causes the batch number to be cleared, and to
have to be re-entered, each time a new batch is started.

In a similar way, setting ‘On New Clear’to ‘2" means that the batch number value and the Customer Name: value to
be cleared. A new batch cannot be started without new values first being entered.

NAME FILES BY BATCH
As an aid to identification, if ‘Name Files by Batch’ is selected, the Batch Name, as entered by the operator (section
1.3.1), is inserted into the history file name.

For example, if a batch name of 001130.001 is amongst the items archived to disk, then this file will appear in the
form:
Group Name~001130.001~HHHHHHHHHHHHHHHH,
Where HH----HH is a 16 digit hex code* used by the recorder and by review software to identify the file. If name
files by batch is not selected, the Batch name is not included, and the file will appear as:
Group Name~HHHHHHHHHHHHHHHH,

*The HHH--HHH code contains the following information:

Lowest 3 bytes of the}j t{ Sequential number (May skip one if there
instrument MAC address is a configuration change)

History file format| | Group number
version identifier| |Group 1 = 00, Group 2 = 01 etc.

HA028121 Options
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1.3 OPERATION
1.3.1 Operator initiation

This section describes how the operator initiates a new batch. Batches can be initiated from any of the trend, bar-
graph or numeric display modes, but the start/stop and other messages appear only on the Trend Graph screen, and its
associated trend history display. Batch information and status are retained whilst power is off.

To initiate a batch, either Option Menu

a) Operate the Option key, then press ‘Batch’ in the Option

menu* which appears, or Batch
b) Touch the (dark green) message area at the top of the screen. Note
*Note: The option menu is context sensitive, so its appearance may
differ from the example shown Faceplates On/Off

Channel Cycling Off

The batch Status page appears - in this example - with no batch
running.

Enter History

Press new.

'Group' data appears only if
Scope = Group (Section 1.2)

A new display page appears (figure 1.3.1a), showing all the h add oup Wp‘i/
ings entered in Field 1 to Field 6 during configuration. If the | tatus [No batch in progress
Batch Fields entry (Section 1.2.3) is less than 6, then only the
selected number appear (in our example, 4).

NewllCl ose

‘Values’ can now be entered for these headings by entering strings of up to 60 characters (including spaces). This is
done, as usual, by touching the empty field and using the resulting pop-up keyboard to type-in the entry. Once the
entries are complete, operation of the Start button initiates batch recording. Operation of the Store button saves the
configuration for later initiation by counter or via MODBUS/TCP, if either option is fitted.

The Values entry page is replaced by the batch status page (figure 1.3.1b), this time showing details of the batch in
progress. This page allows the batch to be stopped or a new one triggered.

Bat ch

Bat ch Nunber: |001130. 001

Qust oner Nane: | Fi ShesRus

Cperator nane: Marvin

Super vi sor: Fred
Store||Start]|Cl ose
Figure 1.3.1a Baitch values entry page
Options HA028121
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1.3.1 BATCH INITIATION (Cont.)

Bat ch

Status [Batch in progress

Bat ch Nunber: 001130. 001
Qust oner Nane: Fi shesRus
Qperator Nane: Marvin
Supervi sor: Fred

New/| | Stop| [Close

Figure 1.3.1b Status page (Batch running)
BATCH MESSAGE DISPLAY

The messages are displayed on the Graph Trend display as shown in figure 1.3.1c, below. This figure uses the exam-
ple given in the previous sections, and uses only four messages. Further messages would appear above message 4.
The figure also shows that time and date are added to the messages, and that the currently running batch number is
given in the Group name area. Touching this area calls the Batch status page.

Engineer Batch Nug'ﬁoeurpo%nmo.om = . . 30112100
Touching this area calls the 70087
}#00.00 480.00 560.00 batch status page 500.00
\ T I
14:24:3@
X 30/11/00|
Note: for Modbus initiated | sonyee 1es2e Simemenr e _
messages, the Operator Nall3oiiiioo i: 252 saich numver 001130.001 } Operator entries
OI’ |Og|n IeVel (uEngIneeru |n 30/11/00 14:25:28 Batch start (Engineer) \‘ | H P
this example) is replaced by \7‘ \ Bat‘Ch start message
'Modbus'. : \ I
| IDate and time auto- ~ \ 14:21:51)
matically printed \ 30/11/00
> 14:19:11]
[ ? 30/11/00
J u
| | 7\\‘| |
Figure 1.3.1c Typical Batch start messages
HA028121 Options
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1.3.2 Non-operator initiation
Batch start/stop can be initiated by job, by counter or via MODBUS/TCP

JOB INITIATION
As described in section 4.7.9 of the User Guide supplied with the unit, a job can be set up to initiate a batch whenever
the job source becomes active. If 'Scope'is set to 'Group' a specific group can be selected (default = Group 1) and the
job will act only on the batch associated with this group.

COUNTER INITIATION
If Batch Number is selected as 'Use Countexectfon 1.2then a new batch will automatically be started whenever
the selected counter changes value (increment, decrement or preset). The new value of the counter is used as the

value associated with Field 1.

For the other fields to have values printed on the chart, these must have been entered as described above for Operator
initiation, then the 'Store' button touched.

The 'On new clear' settingdction 1.2is ignored, the stored values being used each new batch.
Batch recording cannot be stopped by Counter action.

MODBUS INITIATION
In order to initiate batch recording via MODBUS/TCP, a Batch Start flag has to be set (value = 0001). For Scope =
Group 6ection 1.2, the flag for the specified group must be set. For Scope = Instrument any group's Batch Start flag
may be used.
The address of the flag for group 1 is decimal 42364; the address for group N is {42364 + 629(N-1)}

For further details of the Modbus option see section 2 of the Communications Manual.

If Batch mode = Start/Stogéction 1.2, batches can also be stopped via MODBUS. The address for group 1 is
42365; the address for group N is {42364 + 629(N-1)}. Again the value must be set to 0001.

Modbus start messages are of the form:
DD/ MM YY HH MMt SS Batch start (Mdbus)
Stop messages are similar.
1.3.3 Event sources
As described in section 4.3.6 of the User Guide (Event Configuration), ‘Batch Start’, ‘Batch Running’ and ‘Batch

Stop’ can be selected as event sources. If 'Scope' = 'Grdagrcim configuratior{(described above), then the user
can select which group's batch is to be used as the event source.

Options HA028121
Page 12 Issue 5 Nov 04
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2 SCREEN BUILDER

Note: This option is not available with all models.

2.1 INTRODUCTION

This option allows the user to create screen layouts using recorder data, simple drawing tools, text and/or imported
image files. The option comes in two variants, known as ‘Lite’ and ‘Full’.

2.1.1 Versions

FULL
The Full version offers 24 user screens editable from the operator interface plus up to 100 extra screens which can
be created only at the remote viewer. Once created, such screens (25 to 124) can be copied or moved to one or
more of screens 1 to 24, thus becoming accessible at the instrument’s operator interface. (For the data acquisition
and logging unit, which has no operator interface other than Remote Viewer, there is no distinction between screens
1 to 24 and screens 25 to 124.)

When creating any of the screens at the remote viewer, a number of extra features are available to speed up the
screen creation process. These ‘Quick-build’ features include the ability to edit the position and size of a screen
component using familiar ‘click and drag’ mouse techniques, and the ability to ‘clone’ componerdsctioee

2.5.1for details.

LITE
The lite version is identical with the full version with the following exceptions:
1. There are only 6 user screens, all accessible from the user interface (if fitted).
2. The remote viewer does not include the ‘Quick-build’ features.

HA028121 Options
Issue 5 Nov 04 Page 13
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2.1.2 Display Access

As shown in figure 2.1, the user screens can be included in the display mode selection menus, described in section 3.4
of the User Guide supplied with the unit, and a User screen can be selected as the 'Home page'.

Note: Circular Trend option displays are not supported in User screens with this release of software.

Archive | Save/Restore | Config | Security | Network | System
I |
Instrument Home Time-out[o  Minutes
Home Group 1) Group 1 V|
Groups Dark Trend Background|
Channels Dark History Background f
Views Scope Group V|
Group 1) Group 1 V|
Archive Display Enable [}
Events Home Page User Screen 1 v‘

Vertical Trend [)

Event Buttons Horizontal Trend [

Messages

User Linearisations

Vertical Bargraph [X
Horizontal Bargraph [)X

User Screens 1 to 6 appear only if the
User Screens 'Lite' option is fitted.
Remaining user screen fields appear

Batch Numeric Page X only if the User Screens 'Full’ option is
User Screen 1 >< fitted. See section 2 of the options

Maths User Screen 2 [ |[manual for User Screen details.
Totalisers User Screen 3|
c t er Screen 4|

ounters User Sc _
Timers User Screen 24

Remote View User Screens [100

Serial Comr

Apply || Discard

Figure 2.1 .2 Views configuration menu
2.1.3 Importing/Exporting screens

The Save/Restore screen (figure 2.1.3) includes the categories 'Import screen' and ‘Export screen’.

Archive | Save/Restore | Config | Security | Network | System
Save
. Restore
See section 4.2 of the User
New

Guide for descriptions of
other Save/Restore func-
tions.

Text

—  User Screen UserScreenl V¥

File Name [ screen [

Import Screen

Export Screen
Import User Linearisation

Export User Linearisation

Import Printer Driver

Figure 2.1.3 Save/Restore menu (Import screen)

HA028121
Issue 5 Nov 04
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IMPORTING/EXPORTING SCREENS (Cont.)

IMPORTING SCREENS
Touching the filename area, allows a previously created user screen to be selected either from the Flash memaory or

from disk to be imported. The User Screen picklist allows the user to define which User screen is to be ‘replaced’ by
the imported file.

EXPORTING SCREENS

Allows user screens to be exported to Flash memory, or disk, The operator can assign a suitable filename before
exporting.

2.2 DISPLAY CREATION

The following description is an attempt to show how to create a simple screen layout. The technique used is to define
an object, then to specify its size, and where its top left corner is to be located on the screen.

The option offers two levels of sophistication - basic and advanced. The basic system defines size, position, fill col-
our etc. for components (section 2.3.1). Advanced parameters allow a more sophisticated fine-tuning of the appear-
ance of the components

Note: X is horizontal, increasing rightwards. Y is vertical, increasing downwards.

As implied in figure 2.2.3a, screen component position and dimensions can be specified as percentage, absolute pixels
or relative pixels. Percentage is ‘percentage of screen size'. Absolute pixels allow position and/or dimensions to be
defined as an absolute number of pixels. Relative pixels are the same as absolute pixels, except that if the display is
rescaled on, say, a pc screen, the absolute pixel object will remain unchanged, whereas the relative pixel object will
scale appropriately. Similarly, for transfer from a VGA screen recorder to a 1/4VGA recorder or vice-versa.

2.2.1 Before starting

Before starting to lay the screen out:

1. The user must have ‘full configuration’ access permission.

2. One or more user screens must be enabled in Views Configuration (section 2.1)

3. Alayout plan is produced, with all the required screen’s components listed with their top left corner co-ordinates,
their widths and heights, and where appropriate background and foreground colours.

HA028121 Options
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2.2.2 Screen components

Table 2.2.2 shows the selectable screen components, their default top-left corner positions, widths/heights and draw
order. All these components are described in section 2.4 below.

Component X Y Width Height 8:33
Arc 0 0 10 10 10
Channel data 0 0 10 10 20
Channel horizontal bargraph| 0 0 50 30 20
Channel numeric 0 0 50 20 20
Channel vertical bargraph 0 0 10 40 20
Dialogue action 0 0 10 10 10
Event Button 0 0 10 10 10
Group horizontal bargraph 0 0 50 50 30
Group horizontal trend 0 0 50 50 30
Group numeric 0 0 50 50 30
Group vertical bargraph 0 0 50 50 30
Group vertical trend 0 0 50 50 30
Image 0 0 10 10 10
Line 0 0 10 10 10
Main 0 0 100 100 1
Navigation action 0 0 10 10 10
Operator Button 0 0 10 10 10
Oval 0 0 10 10 10
Polygon 0 0 N/A N/A 10
Polyline 0 0 N/A N/A 10
Rectangle 0 0 10 10 10
Round rectangle 0 0 10 10 10
Text 0 0 0 0 20
Table 2.2.2 User screen selectable item default values
Options HA028121
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2.2.3 Example

To produce a new display screen with channels one to four inclusive each displayed as an independent bar graph
across the width of the screen, with Group 1 vertical trend display below. To achieve the above, the following items
will be required:

1. Barl: Horizontal bargraph with X = 0, Y = 0, Width = 100, Height = 10, channel = Channel 1
2. Bar2: Horizontal bargraph with X =0, Y = 12, Width = 100, Height = 10, channel = Channel 2
3. Bar3: Horizontal bargraph with X =0, Y = 24, Width = 100, Height = 10, channel = Channel 3
4. Bar4: Horizontal bargraph with X =0, Y = 36, Width = 100, Height = 10, channel = Channel 4
5. Group 1: Vertical trend group with X = 25, Y = 48, Width = 50, Height = 50. Group name to appear above display.
ACCESS TO THE PROPERTIES PAGE
Batch
1. Ensure that one or more user screens is enabled in Note
views Configuration (section 2.1). If necessary, call R

Component Property Editor - Screen 1

D i " Component picklist field

Identifier [ain_1.2

the required User screen to the display using the Root
menu 'Goto View' menu.

Last Error

‘Add/DeIete component keys | Page Title [
2. Press the Option key to call the Option Menu. H Xpositon @5 V]
Component properties | yr Y Position [0 u
(Fields vary according to Width [T00 % A/
i H I ¢ component type) Height [100 %
3. Press ‘Edit Screen’ to call the ‘Component Property / Background Coteur [T— —
. , . . . . e Gk B imension pic ist. X
Editor’ page to the display. This display contains the compannt e b Select 6 absolute pices,
basic prgpertles of the Main’ (background) screen . H
onto which the required components are to be overlaid.
Note: This may take some seconds, according to the Usr Screen Options
complexity of the configuration T
Quick entry to edit [
4. A further press of the Option key calls the user screen
Options display page.
For this example, only the basic attributes will be re-
quired, so the basic/advanced pick list can be ignored.
Component descriptions are not required for display,
so the Component info on screen check box can be ieft
un-selected.

Figure 2.2.3a Component properties and

The final check box (Quick entry to edit) can be se- User screen options pages

lected. When selected, the option key calls the compo-
nent properties page directly from the user screen,
without the option menu appearing.

5 Use the option key again to return to the Component
Properties display

HA028121 Options
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2.2.3 SCREEN CREATION PROCESS (Cont.)

KEY DESCRIPTIONS
Add  Calls the Component selection list
Del Deletes (after confirmation) the component in the Identifier field (except the Main pane which cannot be de-
leted).

Save Causes all changes made since the last ‘Save’ to be applied to the screen.

Discard Causes all changes made since the last ‘Save’ to be discarded, after confirmation.

New Removes (after confirmation) all components from the current list and generates a new, empty background
(main) page to be worked on. This change is permanent and cannot be 'Discarded'.

Close Closes the component properties page and displays the screen currently being edited. If this key is operated
whilst there are still unapplied changes, a confirmation pop-up appears (Save Discard, Cancel).

Note: When working on the full version from remote viewer, further keys appear (e.g. Goto Canvas). These
are fully explained irsection 2.5.1

OPTIONS PAGE ITEMS

Edit level
Allows Basic or Advanced edit level to be selected for further use.

Component info on screen
Enabling this box causes a component description to appear at the top left corner of each component. This de-
scription is in the form: Identifier(X,Y)€X,0Y], where X and Y defines the top left corner position in pixels,
andoX andoY are the width and height of the component in pixels. The identifier is the component name as
appears in the Identifier field of the Component Property Editor page.

Quick entry to edit
If selected, this function allows direct entry from the user screen being edited to the Component Property editor
page, without the options menu first appearing offering the choice of ‘Batch’ or ‘Edit Screen’.

If Quick entry is selected, the option menu does not appear when the option key is touched. The Batch status

page can be called by touching the ‘Page Name’ (Dark Green) area at the top of the screen, as an alternative to the

option menu.

Quick entry has no effect on screens other than user screens.

Note: When working on the full version from remote viewer, further items appear (e.g. Use Last Properties).
These are fully explained section 2.5.2

Options HA028121
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2.2.3 SCREEN CREATION PROCEDURE (Cont.)

PROCEDURE

List of component types

Operate the ‘Add’ key to call the Component
selection list.

Group Vertical Trend (gr_vtrend)

Group Horizontal Trend (gr_htrend)
Group Vertical Bargraph (gr_ver_bar)
Group Horizontal Bargraph (gr_hor_bar)
Group Numeric (gr_num)

Channel Vertical Bargraph (ch_ver_bar)
Channel Horizontal Bargraph (ch_hor_bar)
Channel Numeric (ch_num)

Channel Data (ch_data)

Dialog Action

Navigation Action

Operator Button

2. Touch Channel Horizontal Bargraph to highlig
it, then press ‘Add’.

3. Repeat step 2 three times then

4. Touch ‘Group Vertical Trend’, then ‘Add’, then
‘Close’

5. The Component property editor page reappes
with the default values for the most recently
added component displayed.

6. Touch the Identifier field, then enter the name
‘Group 1’ 'Ok’ using the pop-up keyboard whic
appears.

7. In Group Number, select: 1) Group 1

8. Title bar is selected on (yes), as required

9 Enter the X (25%) and Y (48%) co-ordinates,

using the same technique as was used for the
Identifier field in step 6. The default dimensio
(50 x 50%) are as required.

10 The Draw order is as required.

11. Press ‘Save’

Component Property Editor

gr_vtrend_6.1Y

Identifier [gr_vtrend 6.1

Last Error
Group Number 0) Current display group'l

Show Title Barﬂl
X Position 10 %_I

«

Y Position [0 % v

Width [50 % A\

Height [50 % v
Background Colour (1
Draw Order [30

Component Type Group Vertical Trend (gr_vtrend)

==

‘ Save H Discard

Component Property Editor

gr_vtrend_6.1Y

Identifier [Group 1

Last Error
Group Number 1) Group 1

Show Title Bar ﬂl
X Position 10 %—I
Y Position [0 %
Width [50 %
Height 500 %

Background Colour |-1
Draw order (30

Component Type Group Vertical Trend (gr_vtrend)

\

< |« |« [«

‘ Save H Discard

Close ‘

HA028121
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2.2.3 SCREEN CREATION PROCEDURE (Cont.)

12

13.

14.

15.

16.

17.

18.

19.

20.

21

Touch the component picklist field, and high-

Component Property Editor

light the topmost ch_hor_bar... field.

In the Identifier field, enter the name ‘Bar 1’
using the pop-up keyboard. (To enter number
touch the 'Numeric' tab under the keyboard,
then touch the required number.)

The channel number is as required

Touch the width field and enter a value of 10C
Touch the height field and enter ‘10’

Press 'Save'

Touch the component picklist field and select
another bargraph.

In a similar way to that described for Bar 1
a) enter the identifier ‘Bar 2’

b) select Channel 2 from the picklist

c) enter a value of 12

d) enter width = 100%; height = 10%.

Similarly configure Bar 3 and Bar 4, using the
appropriate Y values (24 and 36) and Channe
selection (3 and 4).

ch_hor _bar 2.2V

Identifier [Bar 1
Last Error

Channel 1) Channell Y
X Position [0 %

Y Position [0 %
Width [100 %

10 %

Background Colour |-1
Foreground Colour |-1
Draw Order |20

<4 <4 |«

]

I
w@
Q

=r
<

Component Type Channel Horizontal Bargraph (ch_hor_bar)

‘ Save H Discard CIose‘

Component Property Editor

ch_hor _bar 4.2V

Identifier [Bar 2
Last Error

Channel 2) Channel2 VY
X Position [0 %

Y Position |12 %

< |«

Width [100 % v

Height [10 % A\
Background Colour |-1
Forground Colour |-1

Draw Order |-1

Component Type Channel Horizontal Bargraph (ch_hor_bar)

Finally, press 'Save', then ‘Close’, to reveal th ‘SaveH Discard Close‘
display page.
Eg ey Baten NUmber 001130.010 ':.E i5ioi08
Channel 1 0.4187c A
fo.oooo T 1.0000
Channel 2 0.3316-
jo.oooo T 1.0000
Channel 3 0.1427
I —
Channel 4 0.6293
0.0000 1.0000
04187°c |}
0.0000 0.2000 . 0.4000 0.6000 0.8000 1 1.0000
1biosioa
D | ™ | [ m = | =

Figure 2.2.3b Complete user screen

Options
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2.2.3 SCREEN CREATION PROCEDURE (Cont.)

In order to provide a degree of contrast, the background colour of the ‘Main’ page can be changed to a darker colour
as shown for colour 22 in figure 2.2.3c, below. Figure 2.2.3d on the next page, shows the relevant component property

pages.
Engineer Batxztz:oh'.lﬁulnﬁg;ﬁ’ogirlg?ollo -:‘:- 113/:33/:82
Channel 1 0.4187- A
|
fo.oooo T ¥y I I 1.0000'
Channel 2 0.3316
|
'0.0000 U 1.0000
Channel 3 0.1427-
I
'0.0000 1.0000
Channel 4 0.6293c
——
'0.0000
o4187c |
0.0000 0.2000 ¥ 0.4000 0.6000 0.8000 ;1 1.0000
10:20:28
18/02/04
Figure 2.2.3 ¢ User screen example with coloured background
HA028121 Options
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2.2.3 SCREEN CREATION PROCEDURE (Cont.)

[Component Property Editor |
min_1.2 v

Identifier [main_1.2
Last Error
Page Title
X Position [0 % v
Y Position [0 % A/
Width [100 % v
Height100 % V|

Background Colour [-1 ¥—_ Touch background
Draw Order [1 colour field
Component Type Main

‘ SaveI ‘ DiscardI ‘ CIoseI

Show additional colours
22 == [ > |

Figure 2.2.3d background colour selection pages

Note: The Add(itional) colours tab calls a supplementary palette to the display. This includes default colour
(-1), flashing colours, and Windows® colours for use with user screens and Remote Viewer (Communications
manual, section 1), to match recorder colours with Windows® colours.

Options
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2.3 PARAMETER DEFINITIONS
The following parameters are associated with the components ligtaalér?.2.2above. The list is divided into
basic and advanced.

2.3.1 Basic parameters

Notes:

1 Not all components have all the following parameters associated with them. The component
descriptions in section 2.4 define each component’s parameters.

2 The generic term ‘solid objects’ as used in this description includes rectangles, lines, arcs, rounded
rectangles, ovals, polygons and polylines. Lines and arcs do not have a background colour as they
cannot be filled.

3. Default parameter units are in ‘percentage of screen width/height’. The picklist next to each
dimension field allows pixels to be used instead.

Start

the

Parameter Description

Arc Angle For Arcs only, the number of degrees of arc drawn anti-clockwise (counter-clockwise) from the
Angle. Negative angles draw clockwise.See figure2.4.20a for definitions.

Arc Height For Rounded Rectangles only, this is double the vertical distance from the corner of the (unrounded)
rectangle at which the curve is to start. To draw ‘circular’ corners, this value must be 3/2 times
Arc Width. The Arc height value must be less than half the Rectangle height. Percent units are
relative to the rectangle height, not the screen height.

Arc Width For Rounded Rectangles only, this is double the horizontal distance from the corner of the

Background colour
Button Text
Channel

Draw edge

Draw Order

Edit Parameter
Event Button
Feature

Fill Area

Foreground Colour

(unrounded) rectangle at which the curve is to start. To draw ‘circular’ corners, this value must be 2/3
the Arc Height. The Arc width value must be less than half the Rectangle width. Percent units are

relative to the rectangle width, not the screen width.

The fill colour of solid objects; the background colour for the main page, trend charts, text messages

etc. For Bargraphs, the colour ‘behind’ the bar.

For operator buttons, Dialogue Action and Navigation Action. Allows button text to be entered.
Event button text is defined in Event Button Configuration, described in section 4.3.7 of the User

Guide.
Allows a channel to be selected for bargraph, numeric, value etc. display.

If set to ‘Yes’, this causes the outline shape of a solid object to be drawn in the foreground colour. If

set to ‘No’, the object’s outline is not drawn.

Allows a layer scheme to be introduced. Item with higher draw order values are overlaid onjcompo-

nents with lower draw order values. The Draw Order feature is included specifically to allow a

dynamic element (such as a bargraph) to be placed ‘on top of’ a background, static image. A dy-
namic element is always drawn on top all other elements at update time. . When one or more dy-

namic elements are placed on top of one another, the results are unpredictable.

For operator buttons, allows the user to select the parameter type (e.g Channel N Alarm 1) [to be

edited when the button is operated. The parameter number (N) is entered in the ‘N value’ field.

For Event buttons, this allows the user to assign an Event button to the User Screen Button|to be

displayed.

For ‘Channel data’ only, allows the type of data to be displayed (e.g. Current value), to be selected

from a pick-list.

If set to ‘Yes’, this causes a solid object to be filled with the background colour. If set to ‘No’, the

inside of the object is transparent. If ‘draw edge’ is also set to ‘No’, the object is invisible.
The line colour of solid objects. The bar colour of bargraphs (default = normal point colour).
colour of Text and of numeric values. Where applicable, this overrides channel colour.

Table 2.3.1 Basic level parameters (sheet 1 of 2)
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2.3.1 BASIC PARAMETERS (Cont.)

Parameter

Description

Group number

Height
Identifier
Image File

Last error

N Value
Page Title

Screen Number

Show Title Bar

Allows a group to be selected for group trend, bargraph and numeric displays, and for Dialogue
action buttons. Select specific group, or '0' to follow current display group. If multiple groups are

not fitted, this allows only group 1 to be selected.

Height of a component, measured downwards from the component’s ‘Y position’. Negative values

measure upwards.
Component name. Initially as in the Add Component list, but editable by the user.
Allows a file name to be entered when importing GIF or JPG images.

A text message describing the last error to occur for this component. The component must be re-

edited in order to clear the problem.
See ‘Edit parameter’ above.

Allows a name for the current user screen to be entered in ‘Main’. This name appears at the|top of

the screen, and in the Screen number picklist for navigation action buttons.
For navigation action buttons, allows a screen to be selected. When the button is operated,
instrument will switch to the selected display screen.

When set to ‘Yes’, group displays (e.g. Group Vertical Trend) display a title bar across the top

the

of the

component, giving the selected group’s descriptor. Selecting ‘Show Title Bar’ to ‘No’, removes the

title bar from the display

r

Start Angle For Arcs only, defines a start point for ‘Arc Angle’ above. See figure2.4.20a for definitions.

Text Allows a text string to be entered for display at the screen

Width The width of a component measured rightwards from the component’s “X osition’. Negative values
measure leftwards.

X points Defines the X co-ordinates for polylines and polygons. Must match the number of Y-points fo
correct interpretation

X position Distance between the left edge of the screen and the left edge of the component.

Y points Defines the Y co-ordinates for polylines and polygons. Must match the number of X-points for
correct interpretation

Y position Distance between the top edge of the screen and the top edge of the component.

Table 2.3.1 Basic level parameters (sheet 2 of 2)
Options HA028121
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2.3.2 Advanced parameters

The selection of the Advanced properties set, is carried out from the Properties Options page as described in section
2.3.1, above. Advanced properties are in addition to the basic properties described above, not a replacement for them.

Parameter Pick list content Description

3D effect Enable/Disable For Channel numeric display only, adds an embossed boxed surround to
the display. Applies only if ‘Custom’ selected as Faceplate style.

Alarm marks colour None Allows a colour to be selected for alarm marks on trend scales. Dgfault is
colour 0 (red).

Bargraph style Single Line... For horizontal bargraphs only. 'Plain’ produces a bargraph with descriptor
to the left of the bar, digital value to the right of the bar, and alarm
indication to the right of the decimal value. 'With units' adds units afﬂjer
the digital value. '3D' adds an embossed boxed surround. 'Scale' adds a
scale below the bar, with end-point values and tick points. Scale style
(described below) may be used to modify the appearance of the scdle.

Faceplate below bar Produces coloured bar above channel descriptor, digital value and alarm
indication. No scale is printed

Just bar Produces a colour bar with no textual information, or just the low and
high scale values, according to component.

Bar and scale Produces a colour bar with a scale, but no digital value or alarm indica-
tion

Default Produces a colour bar with scale, with descriptor, digital value and alarm

indication above.
Default Vertical Bargraph Produces a colour bar with a scale
System Vertical Bargraph Produces a colour bar with a scale
Horizontal Bargraph Produces a colour bar with scale, with descriptor, digital value and|alarm
indication above.

Best Fit Font Enabled/Disabled For Channel numeric only. Applies only if ‘Custom’ selected as
Faceplate style. If enabled, the display fonts for descriptor, value and
units are selected by the instrument to suit the screen scale. The fonts
will thus vary in size according to the size of the Channel Numeric
display. Overridden by any settings for Value Font, Descriptor Font ¢
Units Font other than ‘Default’.

=

Channel cycle time 10 For group trend displays, allows a time period, in seconds, to be entered
for channel scroll rate. 0 = no scroll.

Colour Alarms None Used only when Colour style = ‘Channel alarms’. A semicolon-separated
list of (Colour channel) alarms, used to change the colour of the compo-
nent being configured according to alarm status. Colours are defined in
‘Colour Backgrounds’ and ‘Colour Foregrounds’, described below.

Colour Backgrounds  None Used only if Colour style = ‘Channel Alarms’ or ‘Channel thresholds’. A
semicolon-separated list of background colours for the component heing
configured. The number of colours entered must match the number of
alarms or threshold values as appropriate. Overrides any entry in ‘Back-
ground Colour’. Colours are entered by touching each required selection
in turn. The semicolon separators are entered automatically, in front| of
each selection (apart from the first).

Colour channel All channels Allows a channel to be defined to be used in percentile or quartile|filling
or as a source of channel thresholds or channel alarms, as selected in
‘Colour style’, below.

Table 2.3.2 Advanced edit level parameters (sheet 1 of 6)
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2.3.2 ADVANCED PARAMETERS (Cont.)

Parameter Pick list content Description

Colour foregrounds None Used only if Colour style = ‘Channel Alarms’ or ‘Channel threshold
semicolon-separated list of foreground colours for the component be
configured. The number of colours entered must match the number
alarms or threshold values as appropriate. Overrides any entry in ‘F
ground Colour’. Colours are entered by touching each required sele
in turn. The semicolon separators are entered automatically, in front
each selection (apart from the first).

s'. A
ing
of
Dre-
ction
of

Colour style Channel thresholds Allows a number of semicolon-separated values to be entered, to
colour change triggers for the component being configured. The val
are those of the source channel selected in ‘Colour Channel’ descril

act as
ues
ed

above. The number of threshold values entered must match the number of

colour values entered in Colour Foregrounds and Colour Backgroun

Channel Alarms Allows a number of semicolon-separated values (1 to 4) to be ente
act as colour change triggers for the component being configured. 1
values represent alarms 1 to 4 of the source channel selected in ‘Co
Channel described above. The number of alarms entered must mat
number of colour values entered in Colour Foregrounds and Colour
Backgrounds. Point is displayed in the colour of the latest active ala
For example: Alarms configured 1,2. Foreground colours configured
(amber and red). When alarm 1 goes active, the component goes arn
When alarm 2 goes active the component goes red. When alarm tw
clears, component reverts to Amber and so on.

Background quartile Background colour represents the value of the colour channel. Col
appears for values below 25%, colour 1 for values between 25 and 1
colour 3 for values between 50 and 75% and colour 4 for values abg
%. Foreground colour is default (-1).

Foreground quartile As background quartile but for the foreground colour. Background
colour is default (-1).

Background decimal Background colour represents the value of the colour channel. Col
appears for values below 10%, colour 1 for values between 10 and ?
colour 2 for values between 20 and 30% and so on up to colour 9. K
ground colour is default (-1).

Foreground decimal As background decimal but for the foreground colour. Background
colour is default (-1).

ds.
red, to
'hese
lour
ch the

m.

3;0
nber.
0

our O
50 %,
ve 75

our O
P0 %,
rore-

Colour Thresholds None Used only when Colour style = ‘Channel thresholds’. A semicolont

separated list of (Colour channel) values, used to change the colour,
component being configured according to the process value of the p
selected in ‘Colour Channel’ described above. The number of thresh
values entered must match the number of colours defined in ‘Colour|
Backgrounds’ and ‘Colour Foregrounds’, described above.

of the
oint
old

Decimal places Default Number of decimal places in Channel data display.

Descriptor Font Default For Channel Numeric displays only, if Faceplate Style is set to ‘Cu
then Descriptor Font allows the Channel Descriptor font to be select
from a picklist.

stom’,
ed

Display Alarms Enable/Disable For Channel Numeric displays only, if Faceplate Style is set to ‘CU
this selection determines whether or not alarm symbols are displaye
the top right hand corner of the display.

stom’,
din

Table 2.3.2 Advanced edit level parameters (sheet 2)
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2.3.2 ADVANCED PARAMETERS (Cont.)

forizon-

pars at

a trend

stom’,
at the

I's on

Parameter Pick list content Description.

Display Bargraph None If selected, a vertical bargraph is drawn at the right hand edge of H
tal Trend displays.

Display Descriptor Enable/Disable For Channel Numeric displays only, if Faceplate Style is set to ‘Custom’,
this selection determines whether or not the channel descriptor appée
the top of the display.

Display messages Enable/Disable If selected, displays a message bar for Horizontal Trend displays.

Display Pens Enable/Disable If selected, pen representations appear at the top or right edge of]
chart.

Display Units Enable/Disable For Channel Numeric displays only, if Faceplate Style is set to ‘Cu
this selection determines whether or not the channel’s units appear
right edge of the display.

Faceplate Style Default Produces a channel display with the descriptor and alarm indicato
the top line and with the digital value, and units on the bottom line.

Just value Shows only the channel value
No alarms As default, but without alarm display

Value and Units

Single line Faceplate

Custom

Produces a larger digital display of the channel value, with units.
As default, but all on a single line.
The ‘Display Descriptor’, ‘Display units’ and ‘Display Alarms’ checkh
settings, and the font selections for Value, Units and Descriptor becq
active only if ‘Custom’ is selected as Faceplate style.

0oX
me

Faceplates Location

Dynamic, N, S, E, W

Allows the position of the faceplates to be ‘dynamic’ (appears at
position for the number of channels), or to be located above (North),

below (South), to the right (East) or to the left (West) of the bargraphs.

Also allows faceplates to be turned off altogether. For group trend
displays, these faceplates are in addition to the current-channel face
which always appears above the 'chart' across the full width of the
display, unless turned off using Horizontal Faceplate disable.

hest

"

plate,

o be

Font style List of fonts Picklist holds a number of sizes, plain, bold and underlined bold.

Grid Line colour Default Allows a colour to be selected for trend chart gridlines

Horizontal Alignment Left/centred/right Allows text to be justified relative to its width setting

Horizontal Faceplate  Enable/Disable For vertical trend displays, allows the current-channel faceplate t
selected on or off.

Horizontal Grid total = Default Number of vertical divisions of a trend chart. If left at default uses

value entered in Group Configuration (section 4.3.2 of the User Guig
Any other setting overrides Group Configuration entry.

he
e).

Horizontal Minor Divs Default

Allows the user to enter a number of minor grid divisions. If left at
default uses the value entered in Group Configuration (section 4.3.2
the User Guide). Any other setting overrides Group Configuration en

of
try

Line thickness

Allows a pixel value to be entered for the line thickness of some co
nents. It should be noted that the nature of the screen and of the dr
method means that curved lines of multi-pixel thickness can suffer fi

mpo-
awing

Moiré fringe, or interference effects.

Table 2.3.2 Advanced edit level parameters (sheet 3)
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2.3.2 ADVANCED PARAMETERS (Cont.)

Parameter Pick list content Description.

Message Colour Default Allows a colour to be selected for messages on a trend chart

Minimum Height Default For individual channels within a group horizontal bargraph display

Minimum Width Default For individual channels within a group vertical bargraph display

Minor grid line colour Default Allows a colour to be selected for trend chart minor gridlines

Nominal height None 653 (503) = height of large frame (small frame) display area in pixels

Nominal width None 1024 (934) = width of large frame (small frame) display area in pixgls

Notes None Allows a note to be entered for the users convenience.

Number of Columns  None Lays out group displays (other than trend) in the specified number| of
columns.

Number of Rows None Lays out group displays in the specified number of rows.

Numeric width None Number of characters in channel data display including decimal pojnt.

On visibility change  Paint Background Repaint the area of the component, including any text, in its background

colour. If no background colour has been defined, the default (silver
grey) colour is used.

Paint All Repaints the component area in the screen background colour thus
rendering the component invisible.

PV Error Colour Background
Default Allows a colour to be selected for background use when the relevant PV
is in an error state. Overrides other selections.

PV Error Colour Foreground
Default Allows a colour to be selected for foreground use when the relevant/PV is
in an error state. Overrides other selections

Reversed colour None Allows text to be displayed in the background colour against a bagk-
ground of foreground colour.

Scale Digits None For Horizontal trend displays. Allows the chart area to be maximised, by
reducing the width of the vertical bar to the right of the chart. Scales|will
be presented in scientific format, or in ‘N.?’, ‘N?’ format etc. depending
on the number of digits specified. The number of digits is in addition|to
the decimal point.

Scale Divisions - Major None For channel bargraphs, allows the number of major scale divisions to be
specified for the channel. Overwrites the Scale Divisions-Major setting
in the Channel’'s configuration.

Scale Divisions - Minor None For channel bargraphs, allows the number of minor scale divisions to be
specified for the channel. Overwrites the Scale Divisions-Minor setting
in the Channel’'s configuration.

Table 2.3.2 Advanced edit level parameters (sheet 4)
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2.3.2 ADVANCED PARAMETERS (Cont.)

Parameter Pick list content Description.
Scale style Scale on bar.--- See the figure below for clarification. For vertical bargraphs only.
No Text Produces scale tick marks, but without values

Decimal scale

Default
Horizontal Bargraph

For bargraphs, produces scale with 9 divisions (0, 10, 20, 30, 40,
70, 80, 90, 100% of scale width). Zero and full scale values printed.
Horizontal bargraphs, each scale division has 4 minor divisions (0, 2
40, 60, 80, 100 % of major division).

Uses scale information from each point's scale configuration

As default for horizontal bargraphs

50, 60,
For

Horizontal Faceplate Produces faceplate display with scale end points, descriptor, digital value
and alarm indicator
Vertical bargraph As default for vertical bargraphs.
The examples below are alternatives - only one style can be chosen for each group bargraph display.
800.00 800.00| (100 100 100 800.00 800.00
760.00 767.00§ |90 90 90
720.00 133.00) 1gg 80 80
700.00
680.00 667.00 70 70 70
640.00 633.00/ [60 60 60
600.00 600.00f |50 50 50
560.00 567.001 |40 40 40
520.00 533.00) |59 30 30
480.00 20089 120 20 20
. 467.00
440.00 433.00|| |10 10 10
400.00 400.00]] |0 0 0 400.00 400.00
Scale on bar Scale on bar Left Centre Right Decimal scale Vertical
Value 10 Value 12 Scale on bar Percent Bargraph
Show Alarm Marks Yes/No Allows channel scale alarm marks to be displayed (yes) or not (no),
Alarm Marks Colour, described above, allows the user to select a colour
for the alarm marks.
Time Marker colour  Default Allows a colour to be selected for time/date printing on a trend chart
Time Marker interval Default Number of horizontal grid lines between successive time markers.
Trend Padding Default For group trend only. Normal trends are 1 pixel wide. Setting a padding

value of N, adds N pixels on each side of the central pixel. For exarlple,

a padding value of 2 would produce traces 5 pixels wide. Applies to
channels in the group.

tom’,

anges

tom’,

Units Font List of fonts For Channel Numeric displays only, if Faceplate Style is set to ‘Cus
then Units Font allows the Channel Units font to be selected from a
picklist.

Update when Value changes Action is taken when the value associated with the component ch

Always The component is redrawn, continuously, at the display update rate.

Vertical alignment Centred/bottom/top Allows text to be positioned relative to its height setting

Value Font List of fonts For Channel Numeric displays only, if Faceplate Style is set to ‘Cus
then Value Font allows the Channel Value font to be selected from a
picklist.

Table 2.3.2 Advanced edit level parameters (sheet 5)
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2.3.2 ADVANCED PARAMETERS (Cont.)

Parameter

Pick list content

Description.

Vertical Grid Total Default

Number of vertical divisions for trend chart. If left at default uses th
value entered in Group Configuration (section 4.3.2 of the User Guid
Any other setting overrides Group Configuration entry

1

e).

Vertical Minor Divs Default

Allows the user to enter a number of minor grid divisions. If left at

default uses the value entered in Group Configuration ( section 4.3.2

the User guide). Any other setting overrides Group Configuration en

of

Visible Alarm

Default

For ‘When Visible’ (below) is selected as ‘In alarm or error’ or ‘not in
alarm or error’. ‘Visible Alarm’ allows an alarm number to be enterec
for use in determining whether a component be visibile or invisible.

il

Visible Channel

All points

For use ‘When Visible’ (below) is selected as ‘Channel Value’, ‘In a
or error’ or ‘not in alarm or error’. ‘Visible Channel’ allows a point
number to be selected from a pick list. See also Visible Operator, ar
Visible Value, below.

arm

Visible Operator

List of operators

For ‘When Visible’ (below) is selected as ‘Channel Value’. ‘Visible

Operator’ allows a comparison operator to be selected from a picklist.

The picklist contains the following items:
Greater than, Less than, Greater than or equal to, Less than or equa
Equal to, Not equal to. The comparison is made between the instan

t

| to,
tane-

ous value of the point selected in ‘Visible Channel’ and the value entered

in ‘Visible Value’ (below). For example, when using the ‘Greater thar

operator, the component is visible whenever the Visible Channel's value

is greater than the Visible Value.

=

n the
See

ve, or
S.

Ve,

Visible Value Default For ‘When Visible’ (below) is selected as ‘Channel Value’. ‘Visible
Value’ allows a value to be entered to be used in the ‘Visible Operatg
comparison described above.

When visible Always Component is always visible

Never Component is never visible
Channel value Component is visible or not, depending on the relationship betwee
current value of a selected channel and a specified constant value.
‘Visible channel’, above, for details.
In alarm or error Component is visible if a specified alarm on a specified point is act
if the point is in an ‘Error’ state. See ‘Visible Alarm’, above, for detai
Not in alarm or error Component is visible if a specified alarm on a specified point is not|
active, or the point is not in an ‘Error’ state. See ‘Visible Alarm’, abo
for details.
Table 2.3.2 Advanced edit level parameters (sheet 6)
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2.4 COMPONENT DEFINITIONS

This section defines all the available components listéahile 2.2.2n terms of their parameters. The components
occur in the order in which they appear in the list.

2.4.1 Group Vertical/Horizontal Trend

This produces a display which mimics a recorder chart, for a selected group. All the functions (e.g. trend history) de-
scribed in, sections 3.4.1 and 3.4.2 of the User Guide, are available. The following unique parameters (fully described
in table 2.3.2 are available for configuration:

Background colour Allows the ‘chart’ to be drawn in the selected colour.

Message Colour The colour of messages printed on the ‘Chart’.

Time Marker Colour  The colour of time/date printed on the ‘Chart’.

Grid Line Colour The colour of the ‘Chart’ grid lines.

Faceplates location Allows 'group'’ faceplates to be enabled/disabled, and when enabled allows the position of the

faceplates to be defined. These 'group’ faceplates are additional to the current-channel
faceplate which always appears above the chart, unless it has been disabled under 'Horizontal
faceplate' (below).

Time Marker Interval  Selects the number of horizontal chart lines between successive time markers

Vertical Grid Total Total number of vertical chart divisions.

Horizontal Grid Total ~ Total number of horizontal chart divisions.

Trend Padding Sets thickness of traces.

Channel cycle time Allows a number to be entered for the scrolling period between channels. 0 = Channel hold.
Display Messages Allows message printing to be enabled/disabled.

Display Bargraph For Horizontal trending only, allows the vertical bargraph display to be switched on and off.
Display Pens Allows the pen icons at the edge of the chart to be switched on and off.

Horizontal Faceplate  Allows the current-channel faceplate to be switched on and off.
2.4.2 Group vertical bargraph

Produces a vertical bargraph for a selected group in a format defined by ‘Bargraph Style’ and ‘Scale style’ described
in table 2.3.2 The number of rows of bars can also be defined by the user, according to the overall size of the display,

number of channels etc. The default value of zero means that the recorder will display what it ‘believes’ to be the most
ergonomic number of rows.

The recorder attempts to fit as many channel bars as possible into the width of the display. The default minimum
width of a column is 6 mm. If there are more channels than can be fitted into the display, a scroll bar device appears
at the bottom edge to allow ‘hidden’ bars to be accessed.

The recorder attempts to fit as many faceplates as possible into the height of the display. If there are more faceplates
than can be fitted into the display, a scroll bar device appears to allow ‘hidden’ faceplates to be accessed.

2.4.3 Group horizontal bargraph

Produces a group horizontal bargraph, for a selected group, in a format defined by ‘Bargraph Style’ and ‘Scale style’
described irtable 2.3.2 The number of columns can also be defined by the user, according to the overall size of the
display, minimum width, number of channels etc.

The recorder attempts to fit as many channels as possible into the height of the display, according to the specified
minimum height (default = 12mm). If there are more channels than can be fitted into the display, a scroll bar appears
at the right edge to allow ‘hidden’ channels to be accessed.

HA028121 Options
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2.4.4 Group numeric display

This produces a display of a selected group's numeric values, in one of a number of formats, as described in
‘Faceplate Style’ inable 2.3.2above. The number of columns can also be defined by the user, according to the overall
size of the display, number of channels etc. The default value of zero means that the recorder will display what it ‘be-
lieves’ to be the most ergonomic number of columns.

The recorder attempts to fit as many channels as possible into the height of the display, according to the specified
minimum height (default = 12mm.). If there are more channels than can be fitted into the display, a scroll bar appears
at the right edge to allow ‘hidden’ channels to be accessed.

2.4.5 Channel vertical/horizontal bargraph

For a specified channel, this produces a dynamic horizontal or vertical bargraph display of channel value, in a format
defined by ‘Bargraph Style’ and ‘Scale style’ describethbie 2.3.2

2.4.6 Channel Numeric

For a specified channel, allows the channel faceplate to be displayed in one of a number of formats, as described in
‘Faceplate Style’ inable 2.3.2above.

2.4.7 Channel data

For a specified channel, allows one of : Current value, Descriptor, Units, Span low or Span high to be selected for
display.

2.4.8 Dialogue Action

This displays a pushbutton which can have one of three actions assigned to it:
1. Call the Login page.

2. Call the Batch Status page

3. Call the Operator Note dialogue box.

For Batch and Operator Note use, a Group humber can be selected.

2.4.9 Navigation Action

This displays a pushbutton, the purpose of which is to call a different display screen. A Group and a screen can both
be specified, so this button provides a shortcut version of the ‘Goto group’ and ‘Goto View’ keys of the root menu.

Options HA028121
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2.4.10 Operator button

This displays a user pushbutton. The legend on the pushbutton, and the task it is to carry out, are defined in the button
configuration. If the text is too long for the width of the button, the text is truncated (e.g. Reset Ave...). Possible tasks
are as follows (assuming that the relevant options are fitted):

Edit the threshold (setpoint) setting for alarms 1 to 4 for point N
Reset Maths channel N

Edit Maths constant N

Preset Totaliser N

Preset Counter N

Start/Stop Timer N

Initiate Demand Write N

Set output channel N to default values.

Figure 2.4.10
Typical Operator Button

O~NO O, WNPEP

In all the above, N represents any number between 1 and the maximum number available for the relevant type of
point. (Point is an umbrella term for input channel, a maths channel, a totaliser, etc.)

When the button is operated a ‘confirmation’ page appears allowing, for example, the value of a constant to be edited
before operating the ‘Apply’ button.

Notes:

1 If the point being accessed is not suitably configured, the ‘confirmation’ page is blank. For example, if
the Operator button is configured to change, say, the threshold (SP) of Alarm 2 on Channel 6, and either
Channel 6 is Configured ‘Off’, or alarm 2 is ‘Off’, then the Confirmation page will not have a
configurable area allowing the user to enter the required new value.

2. Any signing or authorizing that normally applies to the item being edited, also applies when changes are
being made by means of the Operator button.

2.4.11 Event Button

This displays a pushbutton, to be used as a source for an event. The button name, its action (latching or unlatching),
and whether or not the operation of the button needs signing or authorizing are set up in Event Button configuration,
described in section 4.3.7 of the User Guide. The actions taken when the button is operated are set up in Event con-
figuration, described in section 4.3.6 of the User Guide. Signing and Authorizing are as described in section 4.4.2
(Management) of the User Guide.

Ack Alarms

Figure 2.4.11 Typical Event Button
2.4.12 Image

This allows a GIF or JPG image file to be loaded from (e.g.) the floppy disk drive. Once this has been done, the im-
age size and shape can be edited to fill the screen area, and bargraphs, text messages etc. can be superimposed on tt

image.
Notes:
1 Only Gifs in Gif87a format are supported by the unit.
2. Because of memory constraints, only six of user screens 1 to 24 may have images embedded in them
HA028121 Options
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2.4.13 Text

If width and height are left with the default values of zero, the text will start at the specified start point and fit in the
space between there and the right edge of the screen, in a single line (left justified (ranged) as a default). If the text
string is too long, it is truncated. The text appears in the specified foreground colour, superimposed on a 'box’ of
background colour which is the same width of the text string.

If width and height are defined, then the text will fill the defined width and any remaining text is truncated. The text
appears in the foreground colour (default black), over a field of background colour (default grey).

Advanced properties allow the text to be set to range left, range right or be centred, at the top, bottom or centre of the
field, and for the foreground and background colours to be swapped.

2.4.14 Round rectangle
Similar to a rectangle described in section 2.4.15, but offers the user the opportunity to draw rectangles with curved

corners. The horizontal and vertical curve angles are specified separately, and the aspect ratio of the screen should be
taken into account when working in percentage units.

Note: The rounded rectangle will draw incorrectly if either of the arc height /width settings are greater than
half the rectangle height/width settings.

X Position 1/2 Arc Width+‘

Y Position
1/2 Arc
[ \* height

Height

\_ J
- >

Width

Figure 2.4.14 Round rectangle definitions
2.4.15 Rectangle

This draws a rectangle on the display page. If the height and width of the rectangle are defined in the default ‘per-
centage units’, then entering equal values for height and width will result in a rectangle with the same aspect ratio as
that of the screen, not a square as might be expected. Because the screen height is approximately 2/3 the width, the
rectangle height should be 3/2 the rectangle width to produce a square. (The actual height/width ratio is 535/800 =
0.669 for large frame units or 214/320 = 0.669 for small frame units).

Using pixels as the measuring units obviates this problem as pixels are square.

Options HA028121
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2.4.16 Polyline - series of points

Similar to closed polygons, described in section 2.4.17 below, but the first and last points are not automatically
joined, and the drawn item cannot be filled and the line width cannot be specified - it is always one pixel.

Note: When working in percentage units, it should be remembered that vertical percentage units are only 2/3
the size of horizontal percentage units - this affecting the appearance of the drawn item.

Example: To draw an (old fashioned) electronic resistor icon (Units = Absolute pixels)

X position = 400, Y position = 236,

Foreground colour =0

X points = 0,10,15,25,35,45,55,65,75,85,90,100
Y points = 0,0,-10,10,-10,10,-10,10,-10,10,0,0

Press 'Apply', then 'Close' to produce a red ‘sawtooth’ outline, as depicted in figure 2.4.16 below.

i Group 1 -User Screen 1 N4 09:12:19
ENoIEE] Batch Number:001130.010 ,‘\ Az

Pointl J\/\/W Point 12
X=0; y=0 X=100; y=0

n | m | »n = = | w

Figure 2.4.16 Polyline example
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2.4.17 Polygon - closed area

This allows a number of pairs of points to be entered, which, if valid, will then be joined by straight lines. The first
and last points are automatically joined, by the recorder. The shape, drawn in the specified foreground colour, with
the specified line width, can be filled with the specified background colour.

Note: When working in percentage units, it should be remembered that vertical percentage units are only 2/3
the size of horizontal percentage units - this affecting the appearance of the drawn item

Example: To draw a left pointing solid arrow, positioned with its point at the centre of the screen.

Access the component page as describegdtion 2.2.3 select ‘polygon - closed area’ and press Ok. In the proper-
ties page, carry out the following configuration (units = %):

X position = 50, Y position = 50,

Background colour = 22, Foreground colour = 30
Draw edge = Yes, Fill area = Yes

X points = 0,10,10,30,30,10,10

Y points = 0, -15, -5, -5, 5, 5, 15

Press Apply, then Close to produce a dark green arrow, with pale green outline, as depicted in figure 2.4.17 below.

a7 1o
Engineer Group 1 +User Screen 1 ~h- 09:12:19
g Batch Number:001130.010 ,‘\ 13/12/00

Point 2
X=10; y=-15

Point 3
X=10; y=-5 Point 4
X=30; y=-5

. Point 5
Point 6 X=30;y=5
X=10;y=5
Point 7
X=10; y= 15
N = i
Figure 2.4.17 Polygon example
Options HA028121
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2.4.18 Oval

Similar to anarcwith an arc angle of 360 degrees, but arcs cannot be filled,

If the height and width of the oval are defined in the default ‘percentage units’, then entering equal values for height
and width will result in an oval with the same aspect ratio as that of the screen, not a circle as might be expected. Be-
cause the screen height is approximately 2/3 the width, the oval height should be 3/2 its width to produce a circle.
(The actual height/width ratio = 0.669).

2.4.19 Line

This causes a straight line of user-definable thickness to be drawn between the points (X position; Y position) and (X
position + width; Y position + height)

Notes:
1 Y increases downwards; X increases rightwards
2 Height = 2/3 width if measuring in percent

Example
To draw an approximation to a St.Andrew’s cross (saltire):

Access the component page as describegdtion 2.2.3 select ‘Line’ and press Add, then Ok.

In the properties page, carry out the following configuration:
Main - set background colour to 6 X position:
Line 1 - Set Height to 100, Width to 100. Set Foreground colour to Bépsition \
and Line thickness to 35

Line 2 - Set X to 100, Height to 100, Width to —100. Set Foreground
colour to 55 and Line thickness to 35

Width \
Press 'Apply', then 'Close’'. X position + width:
Y position + height
Note: because of the thickness of the lines takes the corners beyond the display area, an error message may
appear in the ‘Last error’ field for the lines : position maybe out of bounds. This should not prevent the

screen being drawn correctly.
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2.4.20 Arc

This causes a curved line of user-definable thickness to be drawn anti-clockwise between start angle and (start angle +
arc angle). The origin (‘centre’) of the arc is (X position + 1/2 Width) ; (Y position + 1/2 Height). Arcs cannot be

filled.
Notes:
1 Angle increases anticlockwise
2 Height = 2/3 width if measuring in percent
3 Arcs cannot be filled - the shading in the figure is included for clarity only
XY Position\
+ Arc end point
Arc Start point
‘ a= Start angle
1/2 width| P= Arc angle
Figure 2.4.20a Arc dimension definitions
Example

An arc definition of:
X position = 50%, Y position = 50%, Width = 50%, Height = 50%, Start angle = 0; Arc angle 270 would produce the

curve depicted in figure 2.4.20b, below.

i Group 1 -User Screen 1 N4 09:12:19
e Batch Number:001130.010 ,.'\ 13/12/00

X position; | Width

Height

Start of arc

End of arc

n | m | »n = = | w

Figure 2.4.20b Sample arc
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2.5 USER SCREENS WITH REMOTE VIEWER

Notes:

1 This description applies only to the Full version of Screen Builder. For the 'Lite’ version, there is no
difference between screen creation at a Remote Viewer, and screen creation at the Instrument’s user inter-
face.

2. See the Communications manual HA028122 for details of Remote viewer.

The major differences between creating User screens via Remote Viewer software, and creating User Screens at the

instrument’s user interface are as follows: (Clearly, these differences are not relevant to instruments whose only op-
erator interface is the Remote Viewer.)

1. The number of User screens is increased by 100.
Screens 25 to 124 are viewable only via the remote viewer.
Figure 2.5 shows that the number of these extra screens available to the user must be set either globally, or on a
group-by-group basis, in the ‘Remote Viewer User Screens’ part of ‘Views’ Configuration (section 4.3.4 of the
User Guide). Once this number has been set, all the new screens appear in the Root menu ‘GoTo view’ display. It
is recommended that the minimum convenient number of Remote Viewer User Screens be entered, in order to
minimise the number of Goto View ‘More..." screens.

2. The Component Property Editor page has ‘Quick build’ mode keys associated with it, allowing user screens to be
created and edited more rapidly than otherwise. See section 2.5.1, for details.

3. The User Screens options page also has additional checkboxes. See section 2.5.2 for details

Home Time-out{o  Minutes
Home Group 1) Group1 ¥

Dark Trend Background|

Dark History Background f

Scope Group
These fields appearI { Group 1) Group 1 ¥y

only if Scope = 'Group' Display EnableR
Home Page User Screen 1 v/

Vertical Trend [
Horizontal Trend )X
Circular Trend )X
Vertical Bargraph [
Horizontal Bargraph )X
Numeric Page [
User Screen 1[<
User Screen 2
User Screen 3
Screen 4
User Screen

User Screen 24

Remote View User Screens W<—

Apply i1 Discard

X = Enabled

7
Only User Screens 1 to 6 appear if the
User Screens 'Lite' option is fitted.
Remaining user screen fields appear
only if the User Screens 'Full' option is
fitted.

||

Enter required number of
Remote User Screens here

Figure 2.5 Views configuration page
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2.5.1 Quick Build Features

When using Remote viewer and Screen Builder Full version, the Component Property Editor is as shown in figure
2.5.1.

Component Property Editor - Screen 1

Add main_1.1 v

Identifier’main_l.l

Last Error

Page Title
X Position|0 %

<

Y Position|0 % V|
Width|100 % v

<

Height{100 %
Background Colour|-1
Draw Order|l

Component Type Main

Goto Canvas ||| Save || Deploy || Revert || Discard ||| Close ||| More... \

New || Dispose||| Copy Screen || Move screen||| Importl|| Export| More..

Figure 2.5.1 Component Property Editor Screen
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2.5.1 QUICK BUILD (Cont.)
The key functions are as follows:

TOP OF SCREEN

Add Used to call the list of component types

Del Used to delete the current component. ‘Greyed’ for ‘Main’ as this cannot be deleted.

Copy Used to copy the current component to the pasteboard. ‘Greyed’ for ‘Main’ as this cannot be Copied.
Paste Used to ‘paste’ the copied component to the screen. The copied item is placed 1% to the right of, and

1% below, the source component. ‘Greyed’ until a component Copy action has taken place.

BOTTOM OF SCREEN - PRIMARY SET
Goto Canvas The Component Property Editor page disappears, and the screen is shown with the current component
highlighted. Click and Drag techniques on the highlight ‘handles’ allow the component to be resized
and its aspect ratio to be edited. Clicking and dragging within the highlighted area
allows the component to be moved to any position on the screen. See section 2.5,0ption Menu
details of helpful editing tools.
Double clicking on any component re-opens the Component Property Editor with tt
component as the current component. Paste
Clicking on the Options key, calls the option menu. In this instance, this menu con
Copy, Paste and Revert keys, and a Goto Editor key. Copy, Paste and Revert are | ReVe't
described elsewhere in this section. GoTo Editor returns the user to the Compone

Copy

Goto Editor

Property Editor page.
Save Causes the current screen to be saved to the PC database.
Deploy Causes the screen to be saved to the PC database, and sent to the recorder or data acquisition unit.
Revert Causes all changes made since the last ‘Goto canvas’ operation to be ‘undone’.
Discard Causes all changes made since the last ‘Save’ to be ‘undone’
Close Causes the screen to quit edit mode. If there are unsaved changes the user is asked for confirmation.
More... Calls secondary keyset.

BOTTOM OF SCREEN - SECONDARY SET

New Allows the creation of a new (blank) screen. Current screen components are deleted (after confirmation)
leaving a blank screen. Items can be retrieved using the Revert key (above) prior to the next ‘Save’,
‘Deploy’ or ‘Goto canvas'.

Dispose Deletes the local version of the screen, so that the display reverts to the deployed version.

Copy Screen Copies the contents of the current screen to another specified screen, leaving the current screen un-
changed. If the destination screen is already in use, confirmation is required before the screen is
overwritten, the user being given the opportunity to export the existing screen.

Move Screen Moves the contents of the current screen to another specified screen, leaving the current screen empty.
If the destination screen is already in use, confirmation is required before the screen is overwritten.

Import Calls a browser screen, allowing the user to select a User Screen for import.

Export Calls a browser screen, allowing the user to select a destination to which to Export the current screen.

More... Returns to the Primary set of keys.
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2.5.2 User Screens options page

Operation of the Options key whilst the Component Property Editor is on display, calls the User Screen options page.

Usr Screen Options

Edit level Basic V
Component info on screen ’7
Quick entry to edit ’7
Use Last properties
Positioning Grid ’7
Positioning Tip ’7

\\_//_\~

Figure 2.5.2 User Screen Options page

OPTIONS PAGE ITEMS

Edit level
Allows Basic or Advanced edit level to be selected for further use.

Component info on screen
Enabling this box causes a component description to appear at the top left corner of each component. This de-
scription is in the form: Identifier(X,Y)€X,dY], where X and Y defines the top left corner position in pixels,
andoX andoY are the width and height of the component in pixels. The identifier is the component name as
appears in the Identifier field of the Component Property Editor page.

Quick entry to edit
If selected, this function allows direct entry from the user screen being edited to the Component Property editor
page, without the options menu first appearing offering the choice of ‘Batch’ or ‘Edit Screen’.
If Quick entry is selected, the option menu does not appear when the option key is touched. The Batch status
page can be called by touching the ‘Page Name’ (Dark Green) area at the top of the screen, as an alternative to the
option menu.
Quick entry has no effect on screens other than user screens.

Use Last properties
If selected, then all the common attributes (e.g. position, size, colours etc.) of the most recently edited object are
applied to the next component to be added.

Positioning Grid
Causes a grid to appear on the ‘Goto canvas’ screen to help in component layout

Positioning tip
If enabled, then hovering over the highlighted item in a ‘goto Canvas’ screen causes the coordinates of the top left
corner of the component to appeatr, in whatever units (%, pixels etc.) are selected for the component. The first
number gives the ‘X’(left-right) co-ordinate; the second gives the Y’ (up-down) position.
Clicking the left mouse key within a component causes the coordinates of the top left corner of the component to
appear, in whatever units (%, pixels etc.) are selected for the component.
Clicking the left mouse key outside a component, shows the co-ordinates of the mouse cursor tip. To see these co-
ordinates within a component, the mouse must be click-dragged from outside the component.
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2.6 MEASURING UNIT COMPARISONS

Note: All the following figures are approximate

2.6.1 VGA screen

The physical display screen size is approximately 245 mm across and 164 mm high. For the purposes of the user
screens option, this area can be divided into a 100 x 100 array for percentage measurement or into a pixel array, 800
across by 535 vertically.

Thus, horizontally, 10 mm = 4% = 32 pixels
or 1% =2.45 mm = 8 pixels
or 10 pixels =3 mm

and Vertically, 10 mm = 6% = 32 pixels
or 1% =1.64 mm = 5.35 pixels

or 10 pixels =3 mm

Centre of screen is given by X = 50%; Y = 50% or by X = 400 pixels; Y = 267 pixels

2.6.2 1/4VGA screen

2.7

The physical display screen size is approximately 100 mm across and 76 mm high. For the purposes of the user
screens option, this area can be divided into a 100 x 100 array for percentage measurement or into a pixel array, 320
across by 214 vertically.

Thus, horizontally, 10 mm = 10% = 32 pixels
or 1% =1 mm = 3 pixels
or 10 pixels = 3.2 mm

and Vertically, 10 mm = 13% = 28 pixels
or 1% =.76 mm = 2 pixels
or 10 pixels = 3.6 mm

Centre of screen is given by X = 50%; Y = 50% or by X = 160 pixels; Y = 107 pixels
ERROR CODES

Error codes 1 to F may appear at the top left corner of the screen. The following codes are currently implemented,
and if more than one occurs at the same time, the code numbers are added. For example, Error code 6 would mean
that codes 4 and 2 had both occurred.

Component error e.g. image does not exist.
Error loading the Property.uhr file

Error loading the Style.uhr file

Error loading the usrscrn.uhu file

o ~NBPF
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3 MATHS

3.1 CONFIGURATION

This feature allows a range of mathematical functions to be performed. Group average, Group maximum and Group
minimum, require Multiple Groups to be fitted for correct operation. Figure 3.1 shows a typical configuration page -
the selected maths function determines which configuration fields actually appear.

Select maths
>
Maths Number 1)Fol ¥ channel number
Value |32.65 Mins —® Current value

Reset button appears only
Reset now | < 1oy resettable functions
Function fValue ¥|—® Select Required maths function
Fvalue of Channel 1 ¥|—® Select Constant,
. Input Channel,
Sterilizing Temp |121.1 Maths channel,
. Totaliser or Counter
emperature interval |10
Low cut off |75
Units [Mins
Descriptor [Fo 1
A/B Switching |
Scale Low [0 Mins
Scale high |60 Mins
Zone low |0 %
Zone high|100 %

Select None, Linear or Log (if log

Scale Type None Y | —— scales option fitted)

PV Format Numeric VY|~ Select Numeric, Elapsed Time,
. i ientific, Ti D
Max Decimal Digits |2 selentific, Timeler Bate

Colour[26

Alarm Number ﬂ—»Select Alarm number Select: Off,
— » Unlatched,
Enable Off v Latched,
Job Number m—PSelect Job number Trigger
Category No Action ¥| — Select job category

Figure 3.1 Maths configuration menu (typical - varies from function to function)

3.1.1 Maths number

Allows the user to select the required maths channel for configuration.

3.1.2 Value

This field shows the current value of the selected maths channel. If the channel has not yet been configured, the
value reads 'Off'.

3.1.3 Reset Now

This button appears only after a resettable function has been selected. Operation of the button sets the maths value to

Zero.
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3.1 MATHS CONFIGURATION (Cont.)

3.1.4 Function

This picklist allows the relevant maths function to be selected. In the following description, the word 'channel’ is used
as an umbrella term for input channels, maths channels, totalisers etc.

Off
Constant
Add
Subtract

Multiply
Divide

Group average*

Group minimum?*

Group maximum?*

Allows the function to be disabled. Once 'Apply' has been actioned, all configuration for this
Maths number is lost.

Allows a maths channel to be set to a constant value.
Allows any channel or a constant value to be added to any other.

Allows any channel or a constant value to be subtracted from any other.
Allows any channel or a constant value to be multiplied by any other.
Allows any channel or a constant value to be divided by any other. Should the value of the
divisor pass through zero, 'Maths Channel N error' and 'Maths Channel Failure' messages
appear.

The instantaneous value of all the channels in the source group added together and divided by
the number of channels in the group. For example, in a group of four channels whose instanta-
neous values are 4, 8, 2 and 6, the group maximum s (4 + 8 + 2 + 6) / 4 = 5. The relevant
source group is selected by picklist. Should a channel return a non-valid value, it is excluded
from the calculation, and the result of the function is the average of the remaining channels.

The lowest value of any of the channels in the source group. For example, in a group of four
channels whose instantaneous values are 4, 8, 2 and 6, the group minimum is 2. The required
source group is selected by picklist. Should a channel return a non-valid value, it is excluded
from the calculation, and the result of the function is the minimum of the remaining channels.
Seesection 3.2.15for more details.

The highest value of any of the channels in the source group. For example, in a group of four
channels whose instantaneous values are 4, 8, 2 and 6, the group maximum is 8. The required
source group is selected by picklist. Should a channel return a non-valid value, it is excluded
from the calculation, and the result of the function is the maximum of the remaining channels.

*Note: If a maths channel with a Group function is contained within its own source group, then it will
act on itself as well as on the other group contents, thus changing the calculation.

For example, if Group 1 were to contain channel 1, channel 2 and maths channel 1, where maths
channel 1 had the function 'Group Maximum' for Group 1, then the Group Maximum would become a
latching function, showing the highest value ever reached by channel 1, channel 2 or maths channel 1
since the group was configured. In order to trace the instantaneous highest value, channel 1 and
channel 2 would have to be contained in e.g. Group 1, and the group maximum channel contained in,
say, Group 2, but with a source of 'Group 1.

Comms
Stopwatch

Allows a process value for the maths channel to be communicated over the Modbus link
This causes the value of the maths channel to increment in milliseconds. The value can be
displayed in milliseconds (PV format = numeric), or in HH:MM:SS (PV format = elapsed
time).
The value can be held, using a ‘Disable’ job or set to zero either using a ‘reset’ job or by the
operation of the ‘Reset now’ button in the maths configuration page. See section 4.7 of the
User Guide for a description of jobs.
The function value is retained during power off.

Note: The scale low and high values are displayed in numeric format for both numeric and elapsed
time display formats

HA028121
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3.1.4 FUNCTION (Cont.)

Copy Copies the value of a selected point to the maths channel being configured. Allows extra
alarms to be set up for the copied point.
Polynomial Provides a polynomial curve fit for the specified point, using up to 8 orderse@iea 3.2.1

below, for further details.

Fvalue This function calculates ‘equivalent time at sterilizing temperature’ for temperatures above and
below the sterilising temperatureo fry) and kH (steam) sterilizing calculations can be
carried out, by entering the correct constant -sestion 3.2.Delow, for further details. The
value can be held, using a ‘Disable’ job or set to zero (prior to the next run) using a ‘reset’ job.
See section 4.7 of the User Guide for a description of jobs. The function value is retained
during power off.

Switch Allows two channels (‘A' and ‘B’) to be selected as alternative sources for the selected maths
channel to copy. The maths channel copies source ‘A, unless a ‘Switch to B’ job is active on
the maths channel. See section 4.7 of the User Guide for Job descriptions.

Linear Mass Flow This function calculates mass flow from linear-type transducer outputsectee 3.2.3
below, for further details.
Root Mass Flow This function calculates mass flow from square root-type transducer outpigsctitaes.2.4
below, for further details.
Rolling Average This takes the average value of a single channel over a specified number of readings taken at a

specified interval. Sesection 3.2.%elow, for further details. The function value is retained
during power off.

MKT Mean Kinetic Temperature. A single calculation to simulate non-isothermal effects of varia-
tions in storage temperature. Seetion 3.2.6below for further details.
10 to the power Output = 10 raised to the power of the selected input value.

Group Latched Minimum  Outputs the minimum value reached by any of the points in a selected source group since last
reset. The function ignores points that are not producing valid PV. A disable job stops the
function reading its input. A reset job sets the function to the current minimum value within
the group. Note that for proper operation, the maths function must be in a group which is not
the source group. If this is not the case, it will always see itself as the lowest valued point in
the group, and Reset operations will have no useful effect.

Group Latched Maximum  As for Group Latched Minimum, above, but outputs the maximum value of the source group.

Sample and Hold This function is initiated by a trigger job. At trigger time, the selected point value is sampled,
and its value at trigger time is output continuously by this function. On reset, the PV becomes
'‘No data'.

Square Root Outputs the square root of the value of the selected point.

High Select Allows two points to be selected as inputs. The output of the function is the value of that input
point which currently has the higher value.

Low Select Allows two points to be selected as inputs. The output of the function is the value of that input

point which currently has the lower value.

Saturated Steam Mass Flow Calculates mass flow in kg/s for saturated steam, using either the steam temperature (Celsius)
or pressure (MPa) as appropriate to the processse®tien 3.2.7or details.

Saturated Steam Heat Flow Calculates the energy flow in kJ/s for saturated steam, using either the steam temperature
(Celsius) or pressure (MPa) as appropriate to the processe&em 3.2.8or details.

Saturated Steam Heat Consumed
Calculates the heat consumed in kJ/s for saturated steam, using the inlet steam temperature
(Celsius) or pressure (MPa) (as appropriate to the process), and the return (condensate)
temperature. Sesection 3.2.90r details.

Group MKT Calculates Mean Kinetic Temperature of a specified group of channedsecSiea 3.2.10or
details.
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3.1.4 FUNCTION (Cont.)

Log Base 10
Log Base e

e to the power
Modulus

Channel Maximum
Channel Minimum

Channel Average

Rate of change
02 Correction
Relative Humidity
Zirconia probe

Timestamp

Config Revision Number*

Takes lgg of selected input. (For example: Input = 2 gives maths function value = 0.3010)
Takes lgopf selected input. (For example: Input = 2 gives maths function value = 0.6931)
Takes natural antilog of input. (For example: Input = 0.6931 gives maths function value = 2)

This function copies the magnitude of the input value, without the sign. For example, the
modulus of value +100 = +100; the modulus of -100 = +100.

Maths function value is the maximum value the input point has reached since last reset. When
reset, the value is reset to the current input value.

Maths function value is the maximum value the input point has reached since last reset. When
reset, the value is reset to the current input value.

Takes the average value of the selected channel over a specified time period. The time period
must be a multiple of 125 msecs. For example, a period of 0.2 seconds would be rejected, but
a period of 0.25 seconds would be accepted.

Produces a value for the speed at which a signal changes over a specified pegotionSee
3.2.11for further details.

This function carries oup©orrection of gas measurements for use in Continuous Emissions
Monitoring applications. Sesection 3.2.1%or details.

This uses wet and dry bulb temeratures and atmospheric pressure inputs to produce a percent-
age Relative Humidity reading. Ssection 3.2.13or details.

Allows oxygen concentration and oxygen potential to be determined by solving the Nernst
oxygen equation. Sexection 3.2.14or details.

When triggered by an event or alarm job, this causes the current number of milliseconds since
00:00 hrs on 1st January 1970 to appear as the function value (1.01@zxtli01e of writing
- 7th Mar 2003). If the selected PV format is date or time, the result is displayed as date or
time, respectively.

Allows the Configuration Revision number to be used as the input to a maths channel. When
this maths channel is included in a group, the user can determine the Configuration Revision
number obtaining at any time in the history record.

Security Revision Number* Allows the Security Revision number to be used as the input to a maths channel. When this

maths channel is included in a group, the user can determine the Security Revision number
obtaining at any time in the history record.

*Note: See section 4.6.5 of the User Guide for a description of the Configuration and Security
Revision numbers.
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3.1.5 Scale Low / Scale High

The 'zero' and full scale values for the maths function, as displayed.

If A/B switching is enabled, a second set of scale low and scale high values can be entered. 'A'values are used dur-
ing normal operation. 'B'values are switched to by job action, as described in section 4.7 of the User Guide.

3.1.6 PV Format

Numeric Provides a decimal value for the maths channel.

Elapsed time Shows the maths channel value in HH:MM:SS (hours minutes, seconds) format. Normally used only
for time functions. For other functions, elapsed time counts in milliseconds e.g. a PV of 10000 would
be displayed as 00:00:10; a PV of 60000 would be displayed as 00:01:00

Scientific Values are displayed and entered as a decimal number between 1.0 and 10t (the mantissa), followed by
a multiplier (the exponent). E.G. to enter a value of 1244.5678, the value entered would be
1.2445678E3, where 3 represents the number of places that the decimal point must he shétiedt
in order to convert the value to a number between 1 and 10t. To enter a value of 0.0004196, the entry
would be 4.196E-4.

Time/date For timestamp functions, displays the timestamp as time or date as selected, instead of a number of
milliseconds, as would be displayed in numeric format.

T Notes
1. Strictly this is a number less than 10, as 10 would be 1.0E1.
2.  There must be at least one number after the decimal point.

3.1.7 Remaining configuration items

The remaining configuration items are identical with the relevant items in Input Channel configuration (section 4.3.3
of the User Guide).

3.2 FUNCTION DETAILS
3.2.1 Polynomial fit.

A polynomial curve fit of up to eight orders:

A0 + AL(X) + A2(X?) + A3(X3) + A4(X*) + A5(X5) + AB(X5) + A7(X") + AB(X® where X is the value of the source
channel and AO to A8 are constants. Figure 3.2.1 shows the configuration items for a third order fit with channel 2
used as the source (X),and A0 =1,A1 =2, A2=3and A3 =4.

Maths Number 1) Math 1¥

Value [OFF Units

Function Polynomial ¥
Orders 3v|
Polynomial of Channel 2y
N
Al|2
A2[s
A3[s

linite

Figure 3.2.1 Polynomial configuration fields (3rd order)
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3.2 FUNCTION DETAILS (Cont.)

3.2.2 Fvalue

To calculate the equivalent time at Sterilizing Temperature (for temperatures below, at and above Sterilizing Tempera-
ture) both in dry (F) and steam (&) sterilizing environments, using the following equation:
mag —Target tem,
Fval = Fval, + Tx10 2
Where Fval= F value at time t (minutes)
Fval , = F value last iteration
T = Internal recorder iteration interval (minutes)
mg = Value of temperature measuring channel
Target temp = 121.1°C ford= 170°C for
Z = Temperature interval representing a factor-of-10 reduction in killing efficiency
= 10°C for Fo; =20°C for

User configuration consists of entering the channel which is measuring temperature, the relevant sterilizing tempera-
ture and temperature interval (Z-value) and a low cut-off value, if required.

Figure 3.2.2 shows the configuration fields for measuring Fo, using channel 1 as the temperature input channel, Fo
values for target temperature (121.1°C) and z-value (10°C), and 75°C as the low cut-off value, below which killing
credits are not to be counted.

Maths Number 2) Math 2 ¥
Value |OFF

Function fValue v

F value of Channel 1¥
Sterilizing Temp [121.1
Temperature interval[10
Low cut off[75

Figure 3.2.2 Fo setup example

Application Note

To ensure that sterilizer loads which contain materials with differing thermal inertias are thoroughly sterilized, a typi-
cal sterilizer has up to 12 different measuring points within the load. To ensure accuracy, the temperature sensors
should be calibrated, and the channel adjustment facility used to compensate for any inaccuracies found.

If each of the inputs is used to compute an F value, each of these values can then be used as an input to a Group
Minimum function, with a high absolute alarm set at the correct F value. The alarm output can be used to sound a
warning, or an associated relay can be linked into the autoclave control system to signify the end of a sterilization
cycle.
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3.2.3 Linear Mass flow

Note: The overall accuracy of a flow measurement installation depends on a number of factors outside the
control of the recorder manufacturer. For this reason, the recorder manufacturer takes no responsibility for
the accuracy of the results obtained using the mass flow equations implemented in the maths pack.

The equations solved is:

_ K Flow, x AbsR
QM, = RgxZ X Temp

where, QM= Mass flow (in kg/sec), at time ‘t’
K = Scaling factor (see below)
Rg = Specific gas constant in J/kg-K (see below)
Z = Compressibility factor (see below)
Flow, = Measured value from the flow meter at time ‘t
AbsP, = Absolute pressure of the fluid at time ‘t’ in kPa(A)
Temp = Temperature of the fluid in Kelvins

SCALING FACTOR
This is determind from an assumed value of Qm at a known Flow, AbsP and Temp. The value is chosen to give an
output within the range low scale to high scale.

SPECIFIC GAS CONSTANT

The specific gas constant for any gas is available from published tables. For convenience, the value for a number of
common gases is given in table 3.2.3, below.

RG
Gas (J/kg-K)
Air 287.1
Ammonia 488.2
Carbon dioxide 188.9
Carbon monoxide 296.8
Ethylene 296.4
Hydrogen 4116.0
Methane 518.4
Nitrogen 296.8
Oxygen 259.8
Propane 188.5
Steam 461.4

Table 3.2.3 Common gas constants
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3.2.3 LINEAR MASS FLOW (Cont.)

COMPRESSIBILITY FACTOR (Z-FACTOR)
Compressibility factor is a density-related measure of how far a particular gas deviates from a ‘perfect’ gas under any
set of temperature and pressure conditions, and is give by the equation:

P 1
= — X—
T p
where: Z = Compressibility factor

P = Absolute pressure of the gas in kPa(A)
T = Absolute temperature of the gas (Kelvins)
p = gas density at pressure P and temperature T (from published tables)

CONFIGURABLE PARAMETERS
Figure 3.2.3 shows the relevant part of the configuration menu for a maths channel with ‘Linear Mass Flow’ function

selected.
Maths Number 1) Math1 ¥
Value |123.4567 Units
Function Linear Mass Flow v |
Flow Channel1l ¥
Temperature Channel2 Y
Absolute Pressure Channel3 VY
Scale o/p [0
Ma [0
Gas Constant [0 J/kg-K
Zlo
Units [Units—
ApplyH Discard
Figure 3.2.3 Linear mass flow menu
Flow Allows the input channel measuring the flowmeter output to be entered
Temperature Allows the input channel measuring the fluid temperature (Kelvins) to be entered
Absolute Pressure Allows the input channel measuring the absolute gas pressure (kPa(A)) to be entered
Scale o/p Full scale output from the flowmeter in flowmeter units (S)
Ma Full scale input range set for ‘Flow’ channel in flowmeter units (a
Gas Constant the relevant gas constant in J/kg-K
z The compressibility factor described above.
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3.2.4 Root Mass flow

Note: The overall accuracy of a flow measurement installation depends on a number of factors outside
the control of the recorder manufacturer. For this reason, the recorder manufacturer takes no responsi-
bility for the accuracy of the results obtained using the mass flow equations implemented in the maths
pack.

The equations solved is:

oM, = iz xS
where, QM= Mass flow (in kg/sec), at time ‘t’
K = Scaling factor (see below)
Rg = Specific gas constant in J/kg-K (see below)
Z = Compressibility factor (see below)
DeltaP = Measured value across the orifice plate at time ‘t’
AbsP = Absolute pressure of the fluid at the up-stream tapping at time ‘t’ in kPa(A)
Temp = Temperature of the fluid at the up-stream tapping in Kelvins

SCALING FACTOR
This is determind from an assumed value of Qm at a known DeltaP, AbsP and Temp. The value is chosen to give an
output within the range low scale to high scale.

SPECIFIC GAS CONSTANT
The specific gas constant for any gas is available from published tables. For convenience, the value for a number of

common gases is given in table 3.2.3, above.

COMPRESSIBILITY FACTOR (Z-FACTOR)
Compressibility factor is a density-related measure of how far a particular gas deviates from a ‘perfect’ gas under any

set of temperature and pressure conditions, and is give by the equation:

Z = E xi
T p
where: Z = Compressibility factor

P = Absolute pressure of the gas in kPa(A)
T = Absolute temperature of the gas (Kelvins)
p = gas density at pressure P and temperature T (from published tables)
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3.2.4 ROOT MASS FLOW (Cont.)

CONFIGURABLE PARAMETERS
Figure 3.2.4 shows the relevant part of the configuration menu for a maths channel with ‘Root Mass Flow’ function

selected.

Maths Number 1) Math1 ¥
Value [123.4567 Units

Function Root Mass Flow V|

Delta Pressure Channell Y
Temperature Channel2 Y
Absolute Pressure Channel3 ¥

Scale o/p [0
Ma |0

Gas Constant [0 JIkg-K
Z|o

Units |Units

Figure 3.2.4 Root mass flow menu

Delta Pressure Allows the input channel measuring the differential pressure output from the orifice plate to be entered

Temperature Allows the input channel measuring the fluid temperature (Kelvins) at the upstream tapping to be en-
tered

Absolute Pressure Allows the input channel measuring the absolute gas pressure (kPa(A)) to be entered

Scale o/p Full scale output from the flowmeter in flowmeter units (S)

Ma Full scale input range set for ‘Flow’ channel in flowmeter units (ha

Gas Constant The relevant gas constant in J/kg-K

z The compressibility factor described above.
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3.2.5 Rolling Average

This calculates the average value of the last R samples of a channel, taken at N second intervals, where R and N can
be defined by the user. At initiation, up to the time of the first sample reading, the displayed value is the average of
the channel sampled every iteration (i.e at 8 Hz.).

The number of readings over which the average can be taken is limited by the amount of free RAM instantaneously
available, and is thus dependent on the overall configuration of the recorder. An instrument alarm is generated if there
is insufficient free RAM available - see section 3.1.3 for details.

Maths Number 4) Math 4 ¥
Value |OFF

Reset now

Function Rolling Average ¥

Average of Channel 1V
Number of samples |10
Sample Interval |60 S

Figure 3.2.5 Rolling average menu

3.2.6 Mean Kinetic Temperature (MKT)

MKT is defined as 'the isothermal temperature that corresponds to the kinetic effects of time-temperature distribution'.
The recorder calculates MKT, using the equation below:

-AH
Ty = "
k 0 —:oH AH -AH -AH
RTimax + ¢RTimin +  + KRTNmax 4 ¢RTNmin
2N

In

where: T.= The required mean kinetic temperature in Kelvins
AH = The heat of activation
R = The universal gas constant

T,...= The highest temperature reached during the first measurement period (in Kelvins)

T,.. = The lowest temperature reached during the first measurement period (in Kelvins)

Tunex = The highest temperature reached during the Nth measurement period (in Kelvins)

T.unin = The lowest temperature reached during the Nth measurement period (in Kelvins)
N = The total number of measurement periods

As described in 'Configurable items, below, this is simplified for the recorder user , to four@ntridhe number
of the channel measuring temperature, the number of samples to be used, the time between the samples and the rel-
evant 'Heat of Activation'.

Note: The input temperature must be in Kelvins. This can be achieved either by setting the relevant chan-
nel's units to Kelvins, or by using a further maths channel to convert the measuring units to Kelvins.
(K =°C +273.15 or K = 0.555(°F -32) + 273.15).
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3.2.6 MEAN KINETIC TEMPERATURE (Cont.)
CONFIGURABLE ITEMS

Figure 3.2.6 shows the configurable items for the MKT function.

Maths Number 1) Math1 V¥
Value [0.0000 Units

Function MKT A

Mean Kinetic Temperature of Math 2 A

Number of samples |52

Sample interval [604800 s
Heat of Activation [83.144 kJ/mole
Unit

Figure 3.2.6 MKT function parameters

Mean Kinetic Temperature of
Select the source from which MKT is to be derived. This may be an input channel, scaled in
Kelvins, or it can be a maths channel used to convert a different temperature scale into Kelvins
(see 'Note' on previous page).

Number of Samples Enter the number of samples over which the MKT is to be measured.

Sample interval Enter the time period, in seconds, between samples. At each sample interval, the maximum
and minimum temperatures reached by the input source, since the last sample, are entered into
the equation.

Heat of Activation The default value is an average value based on many common organic reactions. Allows the
user to enter an alternative value, if known.

EXAMPLE 1: To Produce a 4-weekly value of MKT, taking samples every day.
Number of samples = 28
Sample interval = No. of seconds in a day = 24 x 60 x 60 = 86,400

EXAMPLE 2: To produce an annual value of MKT, taking samples every week.
Number of sample = 52
Sample interval = No. of seconds in a week = 7 x 24 x 60 x 60 = 604,800

Notes

1 This function produces a 'rolling' result. I.E. when the final (Nth) sample has been taken, the next sample
(N + 1)th replaces Sample 1, the (N + 2th) sample replaces Sample 2, and so on.

2 During the first sample, the current minimum and maximum values of temperature are entered into the
equation at the recorder iteration rate (i.e. 8Hz).

3. The number of readings over which the value can be taken is limited by the amount of free RAM instan-
taneously available, and is thus dependent on the overall configuration of the recorder. An instrument
alarm is generated if there is insufficient free RAM available - see section 3.1.3 for details.
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3.2.7 Saturated Steam Mass Flow

Note: The overall accuracy of a flow measurement installation depends on a number of factors outside
the control of the recorder manufacturer. For this reason, the recorder manufacturer takes no responsi-
bility for the accuracy of the results obtained using the mass flow equations implemented in the maths

pack.
The equations solved is: |
Flow,
QM, = L
Vir + AV (ﬁ)

where, QM= Mass flow (in kg/sec), at time ‘t’ (Note 1)

Flow, = Measured flow in fisec. at time 't' (Note 1)

V _ = Volume of liquid per kg of steam @fkg) at temperature T °C

LT

AV_ =V, -V, Where \(, is the volume of vapour per kg of steam at temperature T °C

d = Dryness factor between 0 (no vapour) and 100 (no liquid)

V., andAV_ are available from published tables (note 2), but the recorder user need only enter 'values' for measured
flow and either the temperature or the pressure of the steam. These 'values' can be constants, input channels or maths
channels. Figure 3.2.7a and accompanying parameter descriptions give full details.

Maths Number 1) Math 1V
Value |123.4567 Units
Function Saturated Steam Mass Flow V|
Flow Channel 1v
Use Temperaturey
Temperature Channel 2V¥

Dryness [0 %

Units [Units

Figure 3.2.7a Typical Saturated Steam Mass Flow configuration page

PARAMETERS

Flow Select 'Constant' or the number of the channel supplying the measured flow rate. If '‘Constant' selected, a
further 'box’ allows the value for the constant to be entered.

Use Allows the user to select Temperature ("C) or Pressure (MPa) for the calculation.

Temperature Appears only if Use = Temperature. Select 'Constant' or the number of the channel supplying the steam
temperature. If 'Constant' is selected, a further 'box' allows a value for the constant to be entered.

Pressure Appears only if Use = Pressure. Select 'Constant' or the number of the channel supplying the steam pres-
sure. If ‘Constant' is selected, a further 'box’ allows a value for the constant to be entered.
Table 3.2.7 gives multipliers for converting some common pressure units to MPa. More details may be
found at websitehttp://www.ex.ac.uk/cimt/dictunit/ccpress.hind http://www.onlineconversion.com/
pressure.htmamongst others.

Dryness Enter a value between 0 and 100 to represent the dryness of the steam. 0 = no vapour; 100 = no liquid.

Notes:

1 The units of kg/sec and®feec are used above for simplicity. In fact any time unit can be used. For ex-
ample if the measured flow is in*finour, then the Mass flow will be in kg/hour.

2. ASME Steam tables 1999, from IAPWF [F97.
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3.2.7 SATURATED STEAM MASS FLOW (Cont.)
PRESSURE UNITS CONVERSION

There is a wide range of pressure measuring units in use throughout the world. The following table gives a multipli-
cation factor for converting some common units to MPa (MegaPascals), to four significant figures. Further conver-
sion factors can be found at the websites given on the previous page. (Where the conversion is to Pascals, not to
MegaPascals, the factors given have to be divided by 1,000,000.)

. Multiplier for . Multiplier for
Pressure units MPa Pressure units MPa
Atmospheres 0.1013 Newtons/cm?2 0.01
Bar 0.1 Newtons/m2 0.000 001
kg/cm? , 0.09 807 Pascals 0.000 001
kNewton/m 0.001 Tonnes/m2 0.009 807
kPa 0.001 5
mBar 0.0001 Tons(UK)/ft2 0.1 073
T f . 7
000004785 | [T [0.00 60
Lb/in2 (PSI) 0.006 895 : =
Mercury (inches of)|0.003 386 Water (inches of) | 0.0 002 491
Mercury (mm of) 0.0 001 333 Water (mm of) 0.000 009 807

Table 3.2.7 Pressure unit conversion

The table above shows multiplying factors to convert common pressure units to MPa. This conversion is carried out
as follows:

Example: A pressure transducer, connected to input channel 3 gives an output in the rangel0 to 100 PSI. The input to
a steam equation in maths channel 1 requires the pressure units to be MPa. To convert, set up a further maths channel
(e.g. No. 2) as shown below, then use maths channel 2 as the source channel for the pressure input to the steam equa
tion.

The suggested scale low/high values are based on the resulting pressure range in MPa - i.e 0.06895 to 0.6895.

Maths Number 2) Steam Pressure V|

value [0.0348 Units
Function Multiply V|
Multiply Channel 3 V|
by Constant V|

Constant Value |0.006895
Units [MPa

Descriptor [Steam Pressure

Scale low |0 MPa
Scale high|1 MPa

Figure 3.2.7b PSI to MPa conversion example
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3.2.8 Saturated Steam Heat Flow

Note: The overall accuracy of a flow measurement installation depends on a number of factors outside
the control of the recorder manufacturer. For this reason, the recorder manufacturer takes no responsi-
bility for the accuracy of the results obtained using the mass flow equations implemented in the maths
pack.

The equations solved is:

_ 0 Flow,
e o

where, QE= Heat energy flow (in kJ/sec), at time ‘t" (Note 1)
Flow, = Measured flow in fisec (Note 1)
V., = Volume of liquid per kg of steam {fkg) at temperature T °C
AV_ =V, -V, where \(, is the volume of vapour per kg of steam at temperature T °C
d = Dryness factor between 0 (no vapour) and 100 (no liquid)
h Enthalpy of the liquid in kJ/kg at temperature T °C
Ah_ = h,. - h,, where ly_is the enthalpy of vapour in kJ/kg vapour at temperature T °C

LT

V., andAV_; h, andAh, are available from published tables (note 2), but the recorder user needs only to enter 'val-
ues' for measured flow and either the temperature or the pressure of the steam. These 'values' can be constants, input
channels or maths channels. Figure 3.2.8 and accompanying parameter descriptions give full details.

Maths Number 2) Math 2V
Value [987.6543 Units
Function Saturated Steam Heat Flow \
Flow Channel 1v¥
Use Pressure \/
Pressure Channel 2V

Dryness |10 %

Units |Units

Figure 3.2.8 Typical Saturated Steam Heat Flow configuration page

PARAMETERS

Flow Select 'Constant' or the number of the channel supplying the measured flow rate. If ‘Constant' selected, a
further 'box" allows the value for the constant to be entered.

Use Allows the user to select Temperature ("C) or Pressure (MPa) for the calculation.

Temperature Appears only if Use = Temperature. Select ‘Constant' or the number of the channel supplying the steam

temperature. If 'Constant' is selected, a further 'box' allows a value for the constant to be entered.

Pressure (note 3) Appears only if Use = Pressure. Select '‘Constant' or the number of the channel supplying the steam pres-
sure. If 'Constant’ is selected, a further 'box' allows a value for the constant to be entered.

Dryness Enter a value between 0 and 100 to represent the dryness of the steam. 0 = no vapour; 100 = no liquid.

Notes:

1 The units of kg/sec and®feec are used above for simplicity. In fact any time unit can be used. For ex-
ample if the measured flow is in*finour, then the Mass flow will be in kg/hour.

2. ASME Steam tables 1999, from IAPWF [F97.

3. Seesection 3.2.7above, for details of pressure unit conversion
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3.2.9 Saturated Steam Heat Consumed

Note: The following assumtions are made with regard to this implementation:
1. The condensate return is 100% wet saturated water. No flash steam component is included.
2. The same mass leaves the system as enters it.

Note: The overall accuracy of a flow measurement installation depends on a number of factors outside the
control of the recorder manufacturer. For this reason, the recorder manufacturer takes no responsibility for
the accuracy of the results obtained using the mass flow equations implemented in the maths pack.

The equations solved is:

O Flow
QE; = : hiry +Ahy(ig) - hr
t EVLTl + AV (ﬁ) Tl (100) )
where, QE= Heat energy consumed (in kJ/sec), at time ‘t’ (Note 1)

Flow, = Measured flow in fisec (Note 1)
V\;, = Volume of liquid per kg of steam ¢flrg) at temperature T1 °C
AV_ = V., -V, where \_ is the volume of vapour per kg of steam at temperature T1 °C
= Dryness factor between 0 (no vapour) and 100 (no liquid)
h., = Enthalpy of the liquid in kJ/kg at temperature T1 °C
Ah. = h,, - h,,, where [y is the enthalpy of vapour in kJ/kg vapour at temperature T1 °C
h., = Enthalpy of the condensate liquid in kJ/kg at temperature T2 °C

V., andAV_; h_,Ah_andAh  are available from published tables (note 2), but the recorder user needs only to

enter 'values' for measured flow, either the temperature or the pressure of the steam and the temperature of the con-
densate. These 'values' can be constants, input channels or maths channels. Figure 3.2.9b and accompanying param
eter descriptions give full details.

Figure 3.2.9a is a simplified sketch of a typical installation, showing where flow rate, pressure and temperature read-
ings are taken.

) ? <@—— Steam supply

Inlet Inlet
pressure flow
or temperature

Heat Heat
exchanger exchanger
Process 1 Process 2

Condensate A
temperature
Steam Steam
Trap Trap

T (

by — Condensate

Figure 3.2.9a Measurement transducer - typical locations

Notes:

1 The units of kg/sec and®feec are used above for simplicity. In fact any time unit can be used. For ex-
ample if the measured flow is inffinour, then the Mass flow will be in kg/hour.

2. ASME Steam tables 1999, from IAPWF IF97.
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3.2.9 SATURATED STEAM HEAT CONSUMED (Cont.)

Maths Number 2) Math 2V
Value [987.6543 Units

Function Saturated Steam Heat Consumed |
Inlet Flow Channel 1V
Use Pressure \/
Inlet Pressure Channel 2V

Inlet Dryness [23.8 %
Return Temperature Channel 3V
Units |Units

Figure 3.2.9b Typical Saturated Steam Heat Flow configuration page

PARAMETERS

Inlet Flow Select 'Constant’ or the number of the channel supplying the measured flow rate. If '‘Constant' se-
lected, a further 'box' allows the value for the constant to be entered.

Use Allows the user to select Temperature (°C) or Pressure (MPa) for the calculation.

Inlet Temperature Appears only if Use = Temperature. Select 'Constant' or the number of the channel supplying the
steam temperature. If '‘Constant' is selected, a further 'box' allows a value for the constant to be
entered.

Inlet Pressure Appears only if Use = Pressure. Select 'Constant’ or the number of the channel supplying the steam
pressure. If '‘Constant' is selected, a further 'box’ allows a value for the constant to be entered.

Inlet Dryness Enter a value between 0 and 100 to represent the dryness of the steam. 0 = no vapour; 100 = no

liquid.
Return Temperature Select 'Constant’ or the number of the channel supplying the condensate temperature If ‘Constant'
is selected, a further ‘box’ allows a value for the constant to be entered.

*Note: Seesection 3.2.7above, for details of pressure unit conversion

3.2.10 Group MKT

Similar in operation to MKT, described &®ction 3.2.6above, except that the MKT is derived from a specified group
of points rather than a single point.

For each sample period, the maximum and minimum values reached by any point(s) within the specified group are
saved, and used as inputs to the Equation.

Maths Number 1) Math1 ¥
Value |0.0000 Units

Function Group MKT V|

Source 1) Groupl1l VY

Number of samples |3

Sample interval [0.125 s
Heat of Activation [83.144 kJ/mole
Unit

Figure 3.2.10 Group MKT configuration page
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3.2.11 Rate-of-change

The equation solved is:

dPVv In, —Int_p < R

dt
Where:
dPV/dt = Rate of change of PV with time
In, = Input value ‘this time’
In,_,= Input value ‘last time’ (i.e. ‘this time’ - P)
P = Sample period (i.e. ‘this time’ - ‘last time’) in seconds. Only periods that are a multiple of
0.125 seconds are accepted.*
R = Scaling factor. Generally, R is the number of seconds in the required ‘per unit time’ value.

For example: if R = 1, the rate is ‘per second’; if R = 60, the rate is ‘per minute’; if R = 3600,

the rate is ‘per hour’.
*Note: For channels being read over Modbus, the ‘priority intervals’ set in the Modbus Master configuration
menu (section 3 of the Communications Manual) may cause the readings to be inaccurate or to be continu-
ously zero. For this reason, a minimum sample period of 1 second is recommended.

Maths Number 1) Math1 V¥
Value [0.0000 Units
Function Rate of change \a
Rate of change of 1) Channel 1 V\
Sample period[0.125 s
Rate Scalar[0.125
Units [Units
Discard
Figure 3.2.11 Rate of change configuration menu
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3.2.12 Oxygen (O2) correction

This function carries out (orrection of gas measurements for use in Continuous Emissions Monitoring applications.
The equation calculated is:

20.9% - Specified @
20.% - Measured Q

Correction = x Measured Gas

where,
Specified Q= specified oxygen entered as a constant 5-digit value (prescribed for the particular process).
Measured Q= measured oxygemntered as a channel number (gas analyser input) (See application note,
below).
Measured Gas = the measured gas, entered as a channel number (gas analyser input).

APPLICATION NOTE

Some Authorities allow Oxygen correction to be made ONLY if the Measured Oxygen value is above a limit specified
by such Authorities.

For the oxygen correction function to conform with this requirement it is necessary to 'Filter' the Measured Oxygen
value using a High Select function, with ‘Measured Oxygen' and the Specified Limit constant as its inputs. The output
from this function (derived channel number) is then used as the 'Measured oxygen' value.

Maths Number 1) Math1 V|
Value [0.0000 Units
Function O2 Correction  / |

Measured O2 Channel1 V|
Measured Gas Channel2 V|
Specified 020 %
Units [Units
Applyn Discard

Figure 3.2.12 Oxygen correction configuration menu
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3.2.13 Relative Humidity
This determines the percentage relative humidity from wet and dry temperature and atmospheric pressure inputs.

Standard temperature and pressure at sea level are defined as 1.01325 Bar, and 15°C. Pressure varies with height as
indicated in table 3.2.13. The standard psychrometric constant is 0.000666 (696 x 10

The equation solved is:

RH=To t WA+ WA+ WA+ WA+ WA-{ p ADEPd )W
) Ao+ dh+ A+ dAardprda

Where:

RH = Percentage relative humidity Geometric height|  Pressure
A,= 6.17204663 x 1 (metres) (Bar)
A, = 4.28096024 x 10 -250 1.04365
A, = 1.53342964 x 1d 220 0190813352756
A, = 2.40833685 x 10 500 0.954612
A4 = 3.04249240 x 10 750 0.926346
A, = 2.65867713 x 16 1000 0.898762

p = Psychrometric constant (0.000666) 1500 0.845596
_ . 2000 0.795014
AbsP = Pressure in Bar (absolute not gauge)
d = Dry bulb temperature i.n degrees Celsi.us Table 3.2.13
w = Wet bulb temperature in degrees Celsius Height versus atmospheric pressure
Maths Number 1) Math1 ¥
Value |0.0000 Units
Function Relative Humidity v |
Wet bulb temperature Channel 1 V|
Dry bulb temperature Channel2 V|
Pressure Channel3 V|
Psychrometric Constant |6.66E-4
Units [Units
Figure 3.2.13 Relative humidity configuration menu
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3.2.14 Zirconia probe

A zirconia (oxygen) probe consists of two platinum electrodes bonded to a pellet or cylinder of zirconia. At elevated
temperatures, such a probe develops an emf across it which is proportional to probe temperature and to the log of the
difference in oxygen partial pressure between its two ends.

OXYGEN CONCENTRATION
In order to measure oxygen concentrations, one end of the probe is inserted into the atmosphere to be measured,
whilst the other is subjected to a reference atmosphere. For most applications, air provides a suitable reference (refer-
ence input = 20.95 for air).

The temperature of the probe is normally measured using a type K or type R thermocouple. The temperature efect on
the thermocouple is such, that for successful operation the probe temperature must be greater than 973K (700°C).

The equation solved by the maths function is:

P1
E
100.0496x T

P2 =

where:
P2 = Partial pressure of oxygen in the sampled gas (%)
P1 = partial pressure of oxygen in the reference atmosphere (%) (20.95% for air)
E = Electromotive force (emf) across the probe in mV
T = Probe temperature in Kelvins

Figure 3.2.14a shows the configuration menu. Figure 3.2.14b shows oxygen concentration versus probe emf for vari-
ous temperatures.

Maths Number 1) Math1 ¥
Value [0.0000 Units

Function Zirconia Probe v |
Probe temperature Channel1 V|
Probe emf Channel2 V|
Reference Partial Pressure |20_95

Units |Units

Apply||| Discard

Figure 3.2.14a Zirconia probe function configuration menu
Too obtain a useful result, it is necessary to scale correctly.

The channel which is measuring the probe output would nornally need to be set to: Input Type = mV; Input low = 0;
imput high = 100..

A typical temperature-measuring channel might be set up as:

Input Type = Thermocouple; Lin type = Type K; Range low = 273; Range high = 1800, Range units = K.
The maths channel scaling would typically be configured as:

Units = %; Scale Low = 0; Scale High =5 (for boiler flues) or 10 (for kilns).
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3.2.14 ZIRCONIA PROBE (Cont.)
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Figure 3.2.14b Probe emf versus temperature
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3.2.14 ZIRCONIA PROBE (Cont.)
OXYGEN POTENTIAL

The oxygen potential of an atmosphere is a measurement of its ability to oxidise or reduce. for any alament, a value
of oxygen potential (free energy of formation) is known. Above this value, the material will oxidise, below it, no
oxidisation will occur. Figure 3.2.14c, below, is a free energy diagram for a number of oxidising processes.

Oxygen potential is given by the equation
Op = 0.00457x T xlog Op
Where: Op = Required oxygen potential (in kilocalories)
T = Probe temperature (in Kelvins)
Op’ = Partial pressure of oxygen in the reference atmosphere (in atmospheres)

It can be shown that, because the oxygen potential of air is essentially constant over the range 870 to 1450 kelvins, the
zirconia probe output is proportional to the oxygen potential of an atmospher, according to:
E = (10.84x T) + 40 mV (in the range 870 to 1450 K)

Thus, it is possible to measure oxygen potential directly from a zirconia probe, usin a standard input channel of the
instrument, scaled in units of oxygen potential. A typical configuration might be:

Input Type = mV, Input low = 40; Input high = 1124; Scale low = -100; Scale high = 0; Units kCal. Such a configu-
ration would be suitable over the temperature range 873 to 1473 K (600 to 1200 °C).
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3.2.14 ZIRCONIA PROBE (Cont.)
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Colours serve no purpose. in the figure above, other than to simplify interpretation.

Change of state | Element | Oxide
Melting point M m
Boiling point B b
Sublimation point S S
Transition point T t

Figure 3.2.14c Free energy diagram
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3.2.15 Group Minimum

The following description assumes a group name of ‘Furnace 1’, which contains four channels with descriptors ‘Temp
1’, ‘'Temp 2’, “Temp 3’ and ‘Temp 4’

The output of the Group Minimum function is the current lowest value of any of the points in the source group. The
required source group is selected by picklist. Should a point return a non-valid value, it is excluded from the calcula-
tion, and the result of the function is the minimum of the remaining points.

DESCRIPTORS
As a part of the Group Minimum function configuration, it is possible to select one of two types of descriptor: ‘User
Defined’ and ‘Minimum Channel’. Figure 3.2.15, below shows the relevant area of the configuration page.

Maths Number 1) Furnace 1 min tempV‘ Maths Number 1) Group 1 minimum V‘

Value |Value Value |234.67
Function Group Minimum Function Group Minimum V‘
Source 1) Furnace 1 V‘ Source 1) Furnace 1 V‘
Units ’7 Units ’7
Descriptor type User defined descriptor V‘ Descriptor type Minimum Channel DescriptorV‘
Descriptor [Furnace 1 min temp ~ ®—— User entered_ Descriptor [Temp 1 ~— Descriptor of channel

with lowest current value

descriptor
Figure 3.2.15 Group minimum configuration page

User Defined Descriptor.
This allows a descriptor to be entered in the normal way. For example ‘Furnace 1 min temp’. This descriptor is cop-
ied to the Maths Number field at the top of the display page.

Minimum Channel Descriptor
This selection causes the descriptor of the point with the instantaneous current lowest value in the group, to become
the (non-editable) maths channel descriptor. For example if the four channels in the group (Temp 1 to Temp 4) have
the instantaneous values 800, 950, 790 and 873 respectively, then the Descriptor will be ‘Temp 3'. Should Temp 3
rise above 800, whilst all the others remain static, then the Descriptor would become ‘Temp 1'.

The ‘Maths Number’ field which normally copies the maths channel descriptor, contains instead the text: ‘N) Group N
minimum’, where ‘Group N’ is the default name of the source group.

A typical application of the ‘Minimum channel descriptor’ would be to include the descriptor in a message sent to the
chart on a regular basis by a Timer function. Section 4.3.8 of the User Guide describes the entry of the messages, and
section 6 of this Options manual describes the setting up of timers.

A typical message entry would be:
Message: Lowest temperature is {1} at chan {2}
Replace {1} with: Specified Value
{1} source: Group 1 minimum
Replace {2} with: Specified Descriptor
{2} source: Group 1 Minimum
resulting in a message such as:
24/ 06/ 03 14:22: 06 Lowest tenperature is 790.00Units at chan Tenmp 3.
where ‘Units’ is the text entered in the Group Minimum maths channel configuration, not that for the input channel,
although typically, they would be the same.

Note: The Group configuration checkboxes for maths channels with”Minimum Channel Descriptor’ se-
lected, are ‘greyed’. thus preventing such channels from being used as inputs to thir own source group. See
section 4.3.2 of the User Guide for Group configuration details.
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3.3 MODBUS ADDRESSING

For units fitted with the Modbus TCP comms option, the following table gives hex addresses for maths channel 1
Generally: Maths channel N parameter address = maths channel 1 parameter address + 162 (N-1) (decimal).
For full details of the Modbus implementation, see section 2 of the User Guide.

B . Note: A/B switching not supported for this
3.3.1 Maths channel configuration data e —
Span, Zone, Colour etc. are all setting A
CHANNEL 1
Parameter Description Type Access Start Addr. Regjster
Name Hex (Dec)| Length
Ch1 Span high Upper span value (display full scale) Scaled Read|only 2FF1 (12273) 1
Ch1 Span low Lower span value (display ‘zero’) Scaled Read only 2FF2 (12274) 1
Ch1 Zone high Zone high value (two decimal places) Scaled Read|only 2FF3 (12275) 1
Ch1 Zone low Zone low value (two decimal places) Scaled Read pnly 2FF4 (12276) 1
Chl PV type Input type Enum Read only 2FF5 (12277) 1
1 = Analogue input 3 =Totaliser
2 = Maths 4 = Counter
Ch1 Decimal places Number of decimal places (0 to 9) uint16 Read only 2FF6 (L2278) 1
(used by all scaled parameters except where stated)
Ch1 Colour Channel colour (0 to 55) (See Annex B for RGB definitions) Enum Read|only 2FF7 (12279) 1
Ch1 Units Units string (up to five characters) String_% Read gnly 2FF8 (12280) 3
Spare 2FFB (12283) 2
Ch1 Open string Open Digital Input string (up to eight characters) String_8 Read only 2FFD |(12285) 4
Spare 3001 (12289 4
Ch1 Close string Closed Digital Input string (up to eight characters) String_8 Read only 3005 (12293) 4
Spare 3009 (12297 4
Ch1 Descriptor Channel descriptor (up to 20 characters) String 20 Read only 300D (12301) 10
Spare 3017 (12311 10
Ch1 No of alarms Number of alarms on this channel uint16| Read pnly 3021 (12321) 1
Ch1 PV format Enum Read only| 3022 (12322) 1
0 = Numeric
1 = Digital strings
Spare 3023 (12323 60
Ch1 Alarm 1 enable Alarm 1 enable Enum Read oply 305F (12383) |
0 = Off 2 = Latched
1 = Unlatched 3 =Trigger
Ch1 Alarm 1 type Alarm 1 type Enum Read only 3060 (12384) 1
0 = Absolute low 1 = Absolute high
2 = Deviation in 3 = Deviation out
4 = Rate of change rise 5 = Rate of change fall
Ch1 Alarm 1 setpoint Trigger setpoint Scaled Read/Write 3061 (12385) i
Spare 3062 (12386 10
Ch1 Alarm 2 enable Alarm 2 enable (As alarm 1 enable above) Enuni Read only 306C|(12396) 1
Ch1 Alarm 2 type Alarm 2 type (As alarm 1 type above) Enum Read pnly 306D (12397) 1
Ch1 Alarm 2 setpoint Trigger setpoint Scaled Read/Write 306E (12398) 1
Spare 306F (12399 10
Ch1 Alarm 3 enable Alarm 3 enable (As alarm 1 enable above) Enuni Read only 3079(12409) 1
Ch1 Alarm 3 type Alarm 3 type (As alarm 1 type above) Enum Read only 307A (12410) 1
Ch1 Alarm 3 setpoint Trigger setpoint Scaled Read/Write 307B (12411) N
Spare 307C (12412) 10
Ch1 Alarm 4 enable Alarm 4 enable (As alarm 1 enable above) Enuni Read only 3086 (12422) 1
Ch1 Alarm 4 type Alarm 4 type (As alarm 1 type above) Enum Read pnly 3087 (12423) 1
Ch1 Alarm 4 setpoint Trigger setpoint Scaled Read/Write 3088 (12424) i
Spare 3089 (12425 10

Note: Alarms 3 and 4 are available only for instruments fitted with 32MB SRAM.
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3.3.2 Maths Channel Run-Time data

This table show addresses for maths channel 1 run-time data.
Generally: channel N address = channel 1 address + 3(N-1) (decimal)

CHANNEL 1
Parameter Description Type Access Start Addr. Reg|ster
Name Hex (Dec) | Length
Ch1 value Current process value (PV) Scaled Read/\Write A2BA (41658) il
Ch1 status Channel status Enum Read only A2BB (41659)
0 = Good PV 5 = Ranging error
1 = Channel off 6 = Overflow
2 = Over range 7 = Bad PV
3 = Under range 8 = No data
4 = Hardware error
Ch1 Alarms Alarm information Uint16 - A2BC (41660) 1
Bit 0: 0 = Alarm 1 inactive; 1 = Alarm 1 active Read only
Bit 1: 0 = No alarm 1 Ack. required; 1 = Ack. required Read oply
Bit 2: 1 = Acknowledge alarm 1 Read/Write
Bit 3: Spare
Bit 4: 0 = Alarm 2 inactive; 1 = Alarm 2 active Read only
Bit 5: 0 = No Alarm 2 Ack. required; 1 = Ack. required Read only
Bit 6: 1 = Acknowledge alarm 2 Read/Write
Bit 7: Spare
Bit 8: 0 = Alarm 3 inactive; 1 = Alarm 3 active Read only
Bit 9: 0 = No alarm 3 Ack. required; 1 = Ack. required Read only
Bit 10: 1 = Acknowledge alarm 3 Read/Write
Bit 11:  Spare
Bit12: 0 = Alarm 4 inactive; 1 = Alarm 4 active Read only
Bit 13: 0 = No Alarm 4 Ack. required; 1 = Ack. required Read oply
Bit 14: 1 = Acknowledge alarm 4 Read/Write
Bit 15:  Spare

3.3.3 IEEE 32-bit channel configuration data

The following table shows addresses for the specified 32-bit floating-point values, for Maths channel 1. Generally,
Parameter address for channel N = Parameter address for channel 1 + 36(N-1) (decimal).

CHANNEL 1

Parameter Description Type Access Start Addr. Regjster
Name Hex (Dec) | Length
Ch1 span high Upper span value (Display full scale) Float Read only DF73 (57203) 2
Ch1 span low Lower span value (display ‘zero’) Float Read gnly DF75 (57205)
Ch1 Zone high Zone upper value (% of ‘chart’ width) Float Read anly DF77 (57207) D
Ch1 Zone low Zone lower value (% of ‘chart’ width) Float Read oply DF79 (57209) y
Ch1 Alarm 1 setpoint Trigger setpoint for alarm 1 Float Read/Write DF7B (57211) p
Ch1 Alarm 2 setpoint Trigger setpoint for alarm 2 Float Read/Write DF7D (57213) p
Ch 1Alarm 3 setpoint Trigger setpoint for alarm 3 Float Read/Write DF7F (57215) D
Ch 1Alarm 4 setpoint Trigger setpoint for alarm 4 Float Read/Write DF81 (57217) D
Spare DF83 (57219 20
Note: Alarms 3 and 4 are available only for instruments fitted with 32MB SRAM.
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3.3.4 IEEE Area Maths Channel run-time data

The following table gives addresses for the specified 32-bit floating-point values, for maths channel 1. Generally,
Parameter address for channel N = Parameter address for channel 1 + 4(N-1) (decimal).

CHANNEL 1
Parameter Description Type Access Start Addr. Regjster
Name Hex (Dec) | Length
Channel 1 value Current process value (PV) Float Read/Write F9EF (6B983) 2
Channel 1 status Channel status Enum Read only F9F1 (68985) 1
0 = Good PV 5 = Ranging error
1 = Channel off 6 = Overflow
2 = Over range 7 = Bad PV
3 = Under range 8 = No data
4 = Hardware error
Channel 1 Alarms Alarm information Uint16 - FIF2 (63986) 1
Bit 0: 0 = Alarm 1 inactive; 1 = Alarm 1 active Read only
Bit 1: 0 = No alarm 1 Ack. required; 1 = Ack. required Read oply
Bit 2: 1 = Acknowledge alarm 1 Read/Write
Bit 3: Spare
Bit 4: 0 = Alarm 2 inactive; 1 = Alarm 2 active Read only
Bit 5: 0 = No Alarm 2 Ack. required; 1 = Ack. required Read only
Bit 6: 1 = Acknowledge alarm 2 Read/Write
Bit 7: Spare
Bit 8: 0 = Alarm 3 inactive; 1 = Alarm 3 active Read only
Bit 9: 0 = No alarm 3 Ack. required; 1 = Ack. required Read ohly
Bit 10: 1 = Acknowledge alarm 3 Read/Write
Bit 11:  Spare
Bit 12: 0 = Alarm 4 inactive; 1 = Alarm 4 active Read only
Bit 13: 0 = No Alarm 4 Ack. required; 1 = Ack. required Read only
Bit 14: 1 = Acknowledge alarm 4 Read/Write
Bit 15:  Spare
Note: Alarms 3 and 4 are available only for instruments fitted with 32MB SRAM.
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4 TOTALISER OPTION

4.1 INTRODUCTION

Each totaliser allows the user to maintain a running total of any input channel, or of any maths channel. Using the
maths functions, it is possible to totalise combinations of input channels, so the value of two channels added together,
or the difference between two channels could be totalised if required. The totaliser equation is :

m
tot, = tot; +—at
PSFx USF
where tot=totaliser value this sample*

tot , = totaliser value last sample*

mg = value of totalised channel this sample*

PSF = Period Scaling Factor (See Period scaler description below)
USF = Units Scaling Factor (See Unit scaler description below)

1
* . T Q) =
Note: Time between samples (Second°éample rate of recorder (Hz)

See ‘Update information’ in Annex A for details.

4.2 CONFIGURATION

Figure 4.2, below, shows a typical (enabled) totaliser configuration page

Totaliser Number Allows any of the available totalisers to be selected from the picklist, for configuration.
Enable Allows the user to enable/disable the totaliser.

Value Shows the (dynamic) current value of the selected totaliser.

Total of Allows an input channel or a maths channel to be selected as the source to be totalised.
Low Cutoff The value of the source channel (in engineering units) below which it is not to be totalised.
High Cutoff The value of the source channel (in engineering units) above which it is not to be totalised.
Units The totalised units (e.g.?m

Preset Allows the entry of a 10-character positive, or nine-character negative value from which the

totaliser is to start counting.
Direction of counting is defined by the sign of the Unit scaler viz: + = increment; - = decre-
ment.

Preset now Operation of this key initiates the totaliser preset.
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4.2 TOTALISER CONFIGURATION (Cont.)

Totaliser Number 1) Totaliser 1 v—»ﬁﬂﬁg&otaliser
Enable &
Value |123456 Units (totaliser)
Total of chl V| — Select channel etc. to be totalised
Low cut off |0 ch units | ynits of channel
High cut off [999999 ch units | Peing totalised
Units W
Preset IO—Units (totaliser)

Preset now

Period scaler |1
Unit scaler |1

Descriptor [Totaliser 1
A/B Switching|

Scale Low |0 Units (totaliser)
Scale High |1 Units (totaliser)
N > Select None, Linear or Log (if log
Scale Type M scales option fitted)
Zone Low |1 %

Zone High|100 %

PV format Numeric ¥|—® Select Numeric or Scientific
Max Decimal Digits |4

Colour [l

Alarm Number ﬂ — - Select Alarm number

Select: Off,
Unlatched,
Enable Off ¥ ——> ey
Job Number m—»smectJOb number Trigger

Category No Action ¥| — Select Job category
Apply || Discard

Figure 4.2 Totaliser configuration menu

Period Scaler The totaliser equation works in seconds. If the totalised channel units are other than ‘per
second’ a period scaler other than the default (1) must be entered. For example, if the input
channel is in litres per hour, then the period scaler would have to be the number of seconds in
an hour (3600).

Unit Scaler If, for example, the input channel is in litres per hour, the totalised value will be in litres,
unless the unit scaler is set to a value other than 1. If it is more convenient, the totalised value
can be in thousands of litres by setting the unit scaler to 1000. Setting the unit scaler negative
causes the totaliser to decrement rather than increment.

Scale Low/High The 'zero' and full scale values for the totaliser, as traced on the screen.

If A/B switching is enabled, a second set of scale low and scale high values can be entered.
'A' values are used during normal operation. 'B' values are switched to by job action, as
described in section 4.7 of the User Guide.

The remaining configuration items are identical with the relevant items in Input Channel configuration (section 4.3.3
of the User Guide). For job information, see section 4.7 of the User Guide.
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4.3 TOTALISER MODBUS ADDRESSING

For units fitted with the Modbus TCP comms option, the following table gives addresses for totaliser 1 configuration

data

Generally: Totaliser N parameter address = totaliser 1 parameter address + 162 (N-1) (decimal).
For full details of the Modbus implementation, see section 2 of the Communications Manual.

Note: A/B switching not supported for this
4.3.1 Totaliser configuration data software version.
Span, Zone, Colour etc. are all setting A
TOTALISER 1
Parameter Description Type Access Start Addr. Reglster
Name Hex (Dec) | Length
Span high Upper span value (display full scale) Scaled Read only 6F39 (R8473) 1
Span low Lower span value (display ‘zero’) Scaled Read only 6F3A (2B474) |
Zone high Zone high value (two decimal places) Scaled Read gnly 6F3B (28475) 1
Zone low Zone low value (two decimal places) Scaled Read only 6F3C (28476) 1
PV type Input type Enum Read only 6F3D (28477) 1
1 = Analogue input 3 =Totaliser
2 = Maths 4 = Counter
Decimal places Number of decimal places (0 to 9) Uint16 Read gnly  6F3E (28478) 1
(used by all scaled parameters except where stated)
Colour Channel colour (0 to 55) (See Annex B for RGB definitions Enum Read only  6F3F (28479) 1
Units Units string (up to five characters) String_5 Read orlly  6F40 (28480) B
Spare 6F43 (28483) 2
Open string Open Digital Input string (up to eight characters) String_[8 Read pnly  6F45 (28485) 4
Spare 6F49 (28489) 4
Close string Closed Digital Input string (up to eight characters) String |8 Read pnly  6F4D (28493) 4
Spare 6F51 (28497) 4
Descriptor Channel descriptor (up to 20 characters) String |20 Read pnly  6F55 (28501) 10
Spare 6F5F (28511) 10
No of alarms Number of alarms on this channel uint16 Read oply 6F69 (48521) 1
PV format Enum Read only | 6F6A (28522) 1
0 = Numeric
1 = Digital strings
Spare 6F6B (28523) 60
Alarm 1 enable Alarm 1 enable Enum Read only 6FA7 (28583) 1
0 = Off 2 = Latched
1 = Unlatched 3 = Trigger
Alarm 1 type Alarm 1 type Enum Read only 6FA8 (28584) 1
0 = Absolute low 1 = Absolute high
2 = Deviation in 3 = Deviation out
4 = Rate of change rise 5 = Rate of change fall
Alarm 1 setpoint Trigger setpoint Scaled Read/Write 6FA9 (28585) 1
Spare 6FAA (28586 10
Alarm 2 enable Alarm 2 enable (As alarm 1 enable above) Enum Read pnly 6FB4 (28596) 1
Alarm 2 type Alarm 2 type (As alarm 1 type above) Enum Read oply 6FB5 (28597) 1
Alarm 2 setpoint Trigger setpoint Scaled Read/Wrjte 6FB6 (28598) 1
Spare 6FB7 (28599) 10
Alarm 3 enable Alarm 3 enable (As alarm 1 enable above) Enum Read pnly 6FC1 (28609) 1
Alarm 3 type Alarm 3 type (As alarm 1 type above) Enum Read oply 6FC2 (28610) 1
Alarm 3 setpoint Trigger setpoint Scaled Read/Wrjte 6FC3 (28611) 1
Spare 6FC4 (28612) 10
Alarm 4 enable Alarm 4 enable (As alarm 1 enable above) Enum Read pnly 6FCE|(28622) 1
Alarm 4 type Alarm 4 type (As alarm 1 type above) Enum Read only 6FCF (28623) 1
Alarm 4 setpoint Trigger setpoint Scaled Read/Write 6FDO (28624) 1
Spare 6FD1 (28625) 10

Note: Alarms 3 and 4 are available only for instruments fitted with 32MB SRAM.
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4.3.2 Run-Time data

This table shows addresses for totaliser 1.

Generally: totaliser N address = totaliser 1 address + 3(N-1) (decimal)

TOTALISER 1
Parameter Description Type Access Start Addr. Regjster
Name Hex (Dec) | Length
Value Current process value (PV) Scaled Read/Write A3E6 (41958) 1
Status Channel status Enum Read only A3E7 (41959) ]
0 = Good PV 5 = Ranging error
1 = Channel off 6 = Overflow
2 = Over range 7 = Bad PV
3 = Under range 8 = No data
4 = Hardware error
Alarms Alarm information Uint16 - A3ES8 (4196D) 1
Bit 0: 0 = Alarm 1 inactive; 1 = Alarm 1 active Read only
Bit 1: 0 = No alarm 1 Ack. required; 1 = Ack. required Read only
Bit 2: 1 = Acknowledge alarm 1 Read/Write
Bit 3: Spare
Bit 4: 0 = Alarm 2 inactive; 1 = Alarm 2 active Read only
Bit 5: 0 = No Alarm 2 Ack. required; 1 = Ack. required Read only
Bit 6: 1 = Acknowledge alarm 2 Read/Write
Bit 7: Spare
Bit 8: 0 = Alarm 3 inactive; 1 = Alarm 3 active Read only
Bit 9: 0 = No alarm 3 Ack. required; 1 = Ack. required Read only
Bit 10: 1 = Acknowledge alarm 3 Read/Write
Bit 11:  Spare
Bit 12: 0 = Alarm 4 inactive; 1 = Alarm 4 active Read only
Bit 13: 0 = No Alarm 4 Ack. required; 1 = Ack. required Read only
Bit 14: 1 = Acknowledge alarm 4 Read/Write

Bit 15:  Spare

4.3.3 IEEE 32-bit configuration data

The following table gives addresses for the specified 32-bit floating-point values, for Totaliser 1. Generally, Param-
eter address for totaliser N = Parameter address for totaliser 1 + 36(N-1) (decimal).

TOTALISER 1

Parameter Description Type Access Start Addr. Reg|ster
Name Hex (Dec) | Length
Span high Upper span value (Display full scale) Float Read pnly ED83 (60803) 2
Span low Lower span value (display ‘zero’) Float Read only EDS85 (60805) p
Zone high Zone upper value (% of ‘chart’ width) Float Read only ED87 (60807) 4
Zone low Zone lower value (% of ‘chart’ width) Float Read only ED89 (60809) 4
Alarm 1 setpoint Trigger setpoint for alarm 1 Float Read/Write ED8B (60811)
Alarm 2 setpoint Trigger setpoint for alarm 2 Float Read/Write ED8D (60813) p
Alarm 3 setpoint Trigger setpoint for alarm 3 Float Read/Write EDS8F (60815) 4
Alarm 4 setpoint Trigger setpoint for alarm 4 Float Read/Write ED91 (60817) p
Spare ED93 (60819 20
Note: Alarms 3 and 4 are available only for instruments fitted with 32MB SRAM.
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4.3.4

IEEE Area Totaliser run-time data

The following table gives addresses for the specified 32-bit floating-point values, for totaliser 1. Generally, Parameter

address for totaliser N = Parameter address for totaliser 1 + 4(N-1) (decimal).

TOTALISER 1
Parameter Description Type Access Start Addr. Regjster
Name Hex (Dec) | Length

Totaliser 1 value Current process value (PV) Float Read/\Write FB7F (64383) 2

Totaliser 1 status Channel status Enum Read only FB81 (64385) 1
0 = Good PV 5 = Ranging error
1 = Channel off 6 = Overflow
2 = Over range 7 = Bad PV
3 = Under range 8 = No data
4 = Hardware error

Totaliser 1 Alarms Alarm information uint16 - FB82 (6434 1
Bit 0: 0 = Alarm 1 inactive; 1 = Alarm 1 active Read only
Bit 1: 0 = No alarm 1 Ack. required; 1 = Ack. required Read only
Bit 2: 1 = Acknowledge alarm 1 Read/Write
Bit 3: Spare
Bit 4: 0 = Alarm 2 inactive; 1 = Alarm 2 active Read only
Bit 5: 0 = No Alarm 2 Ack. required; 1 = Ack. required Read only
Bit 6: 1 = Acknowledge alarm 2 Read/Write
Bit 7: Spare
Bit 8: 0 = Alarm 3 inactive; 1 = Alarm 3 active Read orly
Bit 9: 0 = No alarm 3 Ack. required; 1 = Ack. required Read only
Bit 10: 1 = Acknowledge alarm 3 Read/Write
Bit 11:  Spare
Bit12: 0 = Alarm 4 inactive; 1 = Alarm 4 active Read only
Bit 13: 0 = No Alarm 4 Ack. required; 1 = Ack. required Read oply
Bit 14: 1 = Acknowledge alarm 4 Read/Write
Bit 15:  Spare

Note: Alarms 3 and 4 are available only for instruments fitted with 32MB SRAM.
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5 COUNTER OPTION

5.1 INTRODUCTION
This option introduces a number (depends on recorder model) of counters, which can be preset, disabled, incremented
or decremented by Job action (see section 4.7 of the User Guide for Job details). If access is permitted, the user can

preset the counter to a selected value, as and when required, from the configuration page.

If the Batch option is fitted (section 1), then batches can be started when a specified counter changes value, and if this
is done, the batch number is the value of the specified counter.

5.2 CONFIGURATION

Figure 5.2 shows a typical (enabled) counter configuration page. The page is accessed from the Root menu/Operator/
Config menu.

Counter number 1) Counter 1Y —»ﬁglﬁgtefoumﬂ
Enable |Y
Value |OFF Units
Units |Units
Preset [0 Units

Preset now

Descriptor [Counter 1
A/B Switching [

Scale Low loiumts
Scale High |1 Units
Scale Type None ¥|— Select None or Linear

Zone Low |0 %

Zone High |100 %

Colour [l

Alarm Number 1 ¥, —®Select Alarm number Select: Off,
> Unlatched,
Enable Off v Latched,
Job Number 1¥|—p» Select Job number Trigger

Category No Action ¥| —» Select Job category

Apply H Discard

Figure 5.2 Typical Counter configuration menu

5.2.1 Configurable parameters

Counter number Allows any of the available counters to be selected for configuration

Enable Allows the user to start/stop counting by enabling/disabling the counter.

Value Shows the current dynamic value of the counter

Units Allows a text string of up to 5 characters to be entered as a units description

Preset Allows a counter value to be entered for manual or job action preset.

Scale low/high The values to appear at the scale endpoints. If A/B switching is enabled, a second set of scale

low and scale high values can be entered. 'A' values are used during normal operation. 'B'
values are switched to by job action, as described in section 4.7 of the User Guide.
The remaining configuration items are as described for input channels in section 4.3.3 of the User Guide.

Note: An absolute high alarm (for example) with a threshold of 10, will not be triggered until the
value exceeds 10 (i.e. counter value = 11). In order to trip the alarm at 10, a threshold lower than 10
must be entered (e.g. threshold = 9.5). A similar situation exists for absolute low and deviation alarms.
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5.3 COUNTER MODBUS ADDRESSING

For units fitted with the Modbus TCP comms option, the following table gives ddresses for counter 1 configuration
data.

Generally: Counter N parameter address = counter 1 parameter address + 162 (N-1) (decimal).

For full details of the Modbus implementation, see section 2 of the Communications Manual.

. . Note: A/B switching not supported for this
5.3.1 Counter configuration data ey
Span, Zone, Colour etc. are all setting A
COUNTER 1
Parameter Description Type Access Start Addr. Reglster
Name Hex (Dec) | Length
Span high Upper span value (display full scale) Scaled Read pnly 8EDD (6573) 1
Span low Lower span value (display ‘zero’) Scaled Read only 8EDE (36574) 1
Zone high Zone high value (two decimal places) Scaled Read pnly 8EDF (B6575) 1
Zone low Zone low value (two decimal places) Scaled Read anly 8EEO (36576) 1
PV type Input type Enum Read onl 8EEL1 (36577) 1
1 = Analogue input 3 =Totaliser
2 = Maths 4 = Counter
Decimal places Number of decimal places (0 to 9) Uint16 Read only 8EE2 (36578) 1
(used by all scaled parameters except where stated)
Colour Channel colour (0 to 55) (See Annex B for RGB definitions) Enum Read pnly 8EE3 (36579) 1
Units Units string (up to five characters) String_5 Read only 8EE4 (36580) 3
Spare 8EE7 (36583) 2
Open string Open Digital Input string (up to eight characters) String| 8 Read|only 8EE9 (36585) 4
Spare 8EED (36589) 4
Close string Closed Digital Input string (up to eight characters) String| 8 Read|only 8EF1(36593) 4
Spare 8EF5 (36597 4
Descriptor Channel descriptor (up to 20 characters) String| 20  Readfonly 8EF9 (36601) 10
Spare 8F03 (36611 10
No of alarms Number of alarms on this channel uint16 Read gnly 8FO0D (36621) 1
PV format Enum Read only| 8FOE (36622) 1
0 = Numeric
1 = Digital strings
Spare 8FOF (36623 60
Alarm 1 enable Alarm 1 enable Enum Read orlly 8F4B (36683)
0 = Off 2 = Latched
1 = Unlatched 3 = Trigger
Alarm 1 type Alarm 1 type Enum Read onl 8F4C (36684) 1
0 = Absolute low 1 = Absolute high
2 = Deviation in 3 = Deviation out
4 = Rate of change rise 5 = Rate of change fall
Alarm 1 setpoint Trigger setpoint Scaled Read/Wiite 8F4D (36685)
Spare 8F4E (36686 10
Alarm 2 enable Alarm 2 enable (As alarm 1 enable above) Enum Read|only  8F58 (36696) 1
Alarm 2 type Alarm 2 type (As alarm 1 type above) Enum Read gnly  8F59 (36697) 1
Alarm 2 setpoint Trigger setpoint Scaled Read/Wiite 8F5A (36698)
Spare 8F5B (36699 10
Alarm 3 enable Alarm 3 enable (As alarm 1 enable above) Enum Read|only  8F65 (36709) 1
Alarm 3 type Alarm 3 type (As alarm 1 type above) Enum Read gnly 8F66 (36710) 1
Alarm 3 setpoint Trigger setpoint Scaled Read/Write  8F67 (36711) |
Spare 8F68 (36712 10
Alarm 4 enable Alarm 4 enable (As alarm 1 enable above) Enum Read|only 8F72 (36722) 1
Alarm 4 type Alarm 4 type (As alarm 1 type above) Enum Read gnly 8F73 (36723) 1
Alarm 4 setpoint Trigger setpoint Scaled Read/Wiite  8F74 (36724) i
Spare 8F75 (36725 10
Note: Alarms 3 and 4 are available only for instruments fitted with 32MB SRAM.
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5.3.2 Run-Time data

This table shows addresses for counter 1.
Generally: Counter N address = counter 1 address + 3(N-1) (decimal)

COUNTER 1
Parameter Description Type Access Start Addr. Reg|ster
Name Hex (Dec) | Length
Value Current process value (PV) Scaled Read/Write A47C (42108) i
Status Channel status Enum Read oply A47D (42109) 1
0 = Good PV 5 = Ranging error
1 = Channel off 6 = Overflow
2 = Over range 7 = Bad PV
3 = Under range 8 = No data
4 = Hardware error
Alarms Alarm information Uint16 - AATE (42110) 1
Bit 0: 0 = Alarm 1 inactive; 1 = Alarm 1 active Read only
Bit 1: 0 = No alarm 1 Ack. required; 1 = Ack. required Read only
Bit 2: 1 = Acknowledge alarm 1 Read/Write
Bit 3: Spare
Bit 4: 0 = Alarm 2 inactive; 1 = Alarm 2 active Read only
Bit 5: 0 = No Alarm 2 Ack. required; 1 = Ack. required Read only
Bit 6: 1 = Acknowledge alarm 2 Read/Write
Bit 7: Spare
Bit 8: 0 = Alarm 3 inactive; 1 = Alarm 3 active Read orly
Bit 9: 0 = No alarm 3 Ack. required; 1 = Ack. required Read only
Bit 10: 1 = Acknowledge alarm 3 Read/Write
Bit 11:  Spare
Bit 12: 0 = Alarm 4 inactive; 1 = Alarm 4 active Read only
Bit 13: 0 = No Alarm 4 Ack. required; 1 = Ack. required Read oply
Bit 14: 1 = Acknowledge alarm 4 Read/Write

Bit 15:  Spare

5.3.3 IEEE 32-bit configuration data

The following table gives addresses for the specified 32-bit floating-point values, for Counter 1. Generally, Parameter
address for counter N = Parameter address for counter 1 + 36(N-1) (decimal).

COUNTER 1

Parameter Description Type Access Start Addr. Reg|ster
Name Hex (Dec) | Length
Span high Upper span value (Display full scale) Float Read pnly F48B (6R603) 2
Span low Lower span value (display ‘zero’) Float Read only F48D (62605) p
Zone high Zone upper value (% of ‘chart’ width) Float Read only F48F (62607) 4
Zone low Zone lower value (% of ‘chart’ width) Float Read only F491 (62609) 2
Alarm 1 setpoint Trigger setpoint for alarm 1 Float Read/Write F493 (62611) 4
Alarm 2 setpoint Trigger setpoint for alarm 2 Float Read/Write F495 (62613) 4
Alarm 3 setpoint Trigger setpoint for alarm 3 Float Read/Write F497 (62615) 4
Alarm 4 setpoint Trigger setpoint for alarm 4 Float Read/Write F499 (62617) 4
Spare F49B (62619 20
Note: Alarms 3 and 4 are available only for instruments fitted with 32MB SRAM.
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5.3.4 IEEE Area Counter run-time data

The following table gives addresses for the specified 32-bit floating-point values, for counter 1. Generally, Parameter
address for counter N = Parameter address for counter 1 + 4(N-1) (decimal).

COUNTER 1
Parameter Description Type Access Start Addr. Regjster
Name Hex (Dec) | Length
Counter 1 value Current process value (PV) Float Read/\Write FC47 (64583) 2
Counter 1 status Channel status Enum Read only FC49 (64585) 1
0 = Good PV 5 = Ranging error
1 = Channel off 6 = Overflow
2 = Over range 7 = Bad PV
3 = Under range 8 = No data
4 = Hardware error
Counter 1 Alarms Alarm information uint16 - FCA4A (64586) 1
Bit 0: 0 = Alarm 1 inactive; 1 = Alarm 1 active Read only
Bit 1: 0 = No alarm 1 Ack. required; 1 = Ack. required Read only
Bit 2: 1 = Acknowledge alarm 1 Read/Write
Bit 3: Spare
Bit 4: 0 = Alarm 2 inactive; 1 = Alarm 2 active Read only
Bit 5: 0 = No Alarm 2 Ack. required; 1 = Ack. required Read only
Bit 6: 1 = Acknowledge alarm 2 Read/Write
Bit 7: Spare
Bit 8: 0 = Alarm 3 inactive; 1 = Alarm 3 active Read orly
Bit 9: 0 = No alarm 3 Ack. required; 1 = Ack. required Read only
Bit 10: 1 = Acknowledge alarm 3 Read/Write
Bit 11:  Spare
Bit12: 0 = Alarm 4 inactive; 1 = Alarm 4 active Read only
Bit 13: 0 = No Alarm 4 Ack. required; 1 = Ack. required Read oply
Bit 14: 1 = Acknowledge alarm 4 Read/Write
Bit 15: Spare

Note: Alarms 3 and 4 are available only for instruments fitted with 32MB SRAM.
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6 TIMERS OPTION

6.1 INTRODUCTION

This option offers a number of count-down timers which can be used for general timing purposes. The timers can be
either one-shot or repeating, and can be initiated in the following ways:

directly by the operator from the configuration page (if access permission is granted),
by job action (see section 4.7 of the User Guide),

at a predefined time/date,
every ‘time period’, where the ‘time period’ can be configured to be anything from 1 second to 1 year. For exam-

ple, setting seconds to ‘30" and leaving all other fields ‘Any’, the timer will start every minute on the half minute.
Setting seconds to ‘30’ and minutes to ‘0’ will cause the timer to start at 30 seconds past each hour.

PwbdpE

Note: Times are not adjusted for Daylight Saving changes. Thus if the timer is set to trigger on a daily,
weekly, etc, basis, then, during 'Summer Time', the trigger will occur an hour late (i.e. at 01:00 hrs. instead of

at midnight).

The full range of jobs is available as described in section 4.7 of the User Guide. 'Timer Active' is defined as an inter-
nal event trigger (see section 4.3.6 of the User Guide).

6.2 CONFIGURATION

Figure 6.2 shows a typical timer configuration display. The page is accessed from the Root menu/Operator/Config

menu.
Timer number 1) Timer 1¥ | —» Select timer
Enable |Y
Remaining |00:00:00
Repeat in [00:00:00
Reset now
Start now
Descriptor |Timer 1
Self start &
Date AnyY
Month Anyv These fields appear
Hour M only if 'Self start' is
. bled.
Minute AnyY =
Second AnyY
Duration |60 Seconds
Repeat after |0 Seconds
Job Number m—bsdect Job number
Category No Action V| ——p oo 0P
Apply | Discard
Figure 6.2 Typical timer configuration page
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6.2.1 Configurable parameters

Timer number

Enable

Remaining

Repeat in

Reset now

Start now

Descriptor

Self Start

Duration

Repeat after

Allows a specific timer to be selected for configuration

Allows the user to enable/disable the selected timer

This is a dynamic display showing the time remaining in hours:minutes:seconds format.

For repeat timers, shows the time remaining before the repeat is initiated. Display is 00:00:00
whilst timer is counting down.

Allows a running timer to be reset to 00:00:00.

Allows the operator to initiate the timer.

Allows a descriptor to be entered for the timer.

If enabled, this causes date and time selection fields to appear as shown in figure 6.2 above.

Date: allows a day number to be selected from a picklist of 1 to N and ‘Any’, where N is
the maximum number of days in the selected month.

Month: allows a month number to be entered from a picklist of 1 to 12 and ‘Any’.

Hour:  allows an hour number to be selected from a picklist of 1 to 23, ‘Midnight’ and

‘Any’.
Minute: allows a minutes humber to be entered from a picklist of 0 to 59 and ‘Any’.
Seconds: allows a seconds value to be entered from a picklist of 0 to 59 and ‘Any’.
Allows the user to enter a count-down time period in seconds.
Allows the user to enter a repeat rate. It should be noted that the repeat value includes the
duration time. For example, to time down from 50 seconds, every minute, a ‘Duration’ value
of 50 seconds should be entered, with a ‘Repeat after’ value of 60 seconds (not 10 seconds).

Note: If Month =*Any’, and Day = 31, then the timer will not be triggered in February, April, June,
September or November. Similarly, if Day = 30, the timer will not be triggered in February, and so on.

Job configuration is as described in section 4.7 of the User Guide.

SELF-START EXAMPLE

To preset Totaliser number 1 to zero, daily, at midnight:

In totaliser configuration, enter O as the Preset value for Totaliser 1.

In timer configuration, select:

1. Timer number Timer 1

2. Enable enabled

3 Self start enabled

4 Date Any

5. Month Any

6. Hour Midnight

7. Minute 0

8. Second 0

9. Duration 0.125

10. Repeat after 0

11. Job number 1

12. Job category Totaliser

13. Action Preset

14. Totaliser Totaliser 1

15. On Active
Options HA028121
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7 EVENT INPUTS

Note: This option is not supported by all models. The maximum number of event inputs is model dependent.

7.1 INTRODUCTION

Each Event input option board offers six isolated event input circuits. Inputs can either be switch closures or voltage
levels.

Section 4.3.6 'Event Configuration' in the User Guide, describes the use of events, and how they can be ANDed and
ORed together to perform logic functions if required. Job lists can be triggered by any event, either 'internal’ or as a
result of external events wired to the event input board. If this option is fitted, ‘Event Input Board’ appears as an
event source.

If ‘Event Input Board’ is selected as a source, the ‘Board’ number and the event ‘Input’ number on that board must be
specified.

Event Number 1) Event1 ¥

Source 1 Event Input Board V‘
Board ﬂ — Select Event Input board
Input ﬂ —p Select Input on associated board

Source 1 Sense Source 1 V|

O

" PR 1

Apply [ Discard

Figure 7.1 Event input selection

7.2 SIGNAL WIRING TERMINATION

Note: The 'C' terminal is isolated from recorder 0 Volts

] 2211211 ]15] ] ol s erepofeofzfe I
1l23flaflssfc| || ||| || [1]2]3]a]s]s]ic]| | |

Figure 7.2 Event input option termination
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7.3 INPUT WIRING

Figure 7.3 shows wiring details for the six discrete event inputs.

Note: The 'C' Terminal is isolated from recorder OV

Event input Number Event input Number
Lelafsfafsfefe] [ | Lelzfsfafslefec] [ |
L
LA

"\w ]
ﬁ\w 21030V — ::gs:selstl:)o;v?dentical
ﬁ\w 0.8t0-30V

EE—
DS User OV
ﬁ\w

Contact closure inputs Voltage inputs

7.4 SPECIFICATION

Number of inputs (maximum)

180mm recorders:
100 mm recorders:

Data logging and acquisition units:

Safety isolation

Figure 7.3 Event input wiring (discrete inputs)

24 inputs (four boards with six inputs per board)
12 inputs (two boards with six inputs per board)
12 inputs (two boards with six inputs per board)

Safety Isolation (dc to 65 Hz: BS EN61010) Installation category II; Pollution degree 2 (see page 1 for definitions)

Event input to event input: OV

Event input to ground: 100V RMS or dc (double insulation)

Operating levels
Voltage levels

Maximum input voltage
Maximum input frequency
Current sink requirements (Voltage i/p)

Contact closures
Contact resistances

Minimum durations
Recognition time

An event is considered to be ‘Active’ if the voltage at its input terminal is between +0.8 and - 30 V with respect to the
‘C’ terminal. It is considered ‘Inactive’ if the voltage is between +2V and +30V. Status is not guaranteed for voltages
between the above values

+ 30V with respect to ‘C’

4 Hz

10mA

An event is considered to be ‘Active’ if the resistance between its input termninal and the ‘C’ terminal is less than
35kQ. It is considered ‘Inactive’ if the resistance is greater 200kQ. Status is not guaranteed for resistances between
the above values

The minimum time for which the contact closure must be maintained is 62.5 msec. This protects against switch
‘bounce’, and against most transients. Transients lasting more than 62.5 msec will cause a trigger to occur, lasting one
iteration period (125 msec)
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8 ISOLATED TRANSMITTER POWER SUPPLY (TRS) OPTION
Note: This option is not available for all Models

8.1 INTRODUCTION

WARNING!
Transmitter power supplies must not be used with dc supply voltages.

Notes:
1. Transmitter power supplies are not suitable for use with low-voltage ac supplies.

2  The transmitter power supply is available only with 100 mm. recorders.

This option consists of a circuit board, terminal block and suitable wiring inside a long terminal cover at the rear of a
100mm recorder. The board supplies three mutually isolated dc supplies (nominal 25 Volts) each of which is intended
to power a single 0 to 20 mA or 4 to 20 mA current loop.

8.2 FUSING

8.2.1 Fuse Rating

The circuit board is protected by a 20 mm anti-surge (type T) fuse, the value of which depends on the supply voltage
as shown in table 8.2.1, below.

Access to the output wiring and to the fuse is achieved by isolating the recorder from mains power and opening the
terminal cover (after removing its securing screw). The process is fully described below.

Supply voltage | Fuse rating | Part Number
115V ac 100 mA CH050012
230V ac 63mA CH050630

Table 8.2.1 Transmitter power supply fuse details
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8.2.2 Access to the user connections/fuse

1 Isolate the recorder from the supply voltage.

2 At the rear of the recorder remove the terminal cover securing screw (figure 8.2.2a), taking care to retain it for
use in re-assembly.

3 Open the cover to reveal the circuit board, user connections etc. (figure 8.2.2b)

Power cord
to recorder

Cable clamp

A

Cover securing

Screw

Figure 8.2.2a retaining screw location Figure 8.2.2b Inside the terminal cover

4 The fuse is located as shown in figure 8.2.2b. User wiring to the terminal block (figures 8.2.3a/b) can be carried
out now, or the terminal cover can be removed for convenience, as described in steps 5 onwards below.

5. Unplug the IEC connector from the rear of the recorder connector panel

Remove the cable clamp, retaining the fixings for later re-assembly.

7. Close the terminal cover, and lift it off, as indicated in figure 8.2.2c.

o

Recorder Terminal
Body cover
View on right hand
side of recorder
Lift off

'

Figure 8.2.2c Lift terminal cover off its hinge.
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8.2.3 User wiring

Figure 8.2.3a shows the terminal block pinout, and figure 8.2.3b shows typical applications wiring.

Power cord
to recorder

USER CONNECTIONS

O/P1 O/P2 OIP3
-+ =+ =

Figure 8.2.3a Terminal block wiring

Long terminal cover

Recorder rear

|
|
terminal panel : :

| .

FTT oo ST Transmitter Power Supply ;
| Channel input (I ‘
1000 [ 2500 ] | ’—’—[L‘V_'_ v-l 1! PCB ‘
omA| ov | ov |! D ‘
4mA |04V 10V |, [PV s ® N }
20mA| 2.0V | 5.0V | ! L K 3 3 k3 |
| h o o4 14 o 13 |
Voltages generated by ! : : ‘ ‘ ‘ )
various currents for ! @ Q Q Q @ |

- - oo b __ 1
R =100Q and R =250Q | QUser terminal block |f !
: © d/ ' ' = S |
|
| -1 + —H +| - + ‘
______ IR R DR - |

- + I Other transmitters
Only one channel
Transmitter shown, for clarity.

R (minimum spec) = 1.4W, + 1%. 100Q or 250Q as required (see table)

Figure 8.2.3b Applications wiring
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9 NON-ISOLATED TRANSMITTER POWER SUPPLY (TRS) OPTION
Note: This option is not supported by all recorder models
9.1 INTRODUCTION
The transmitter power supply shares the same board as the Relay/ethernet option, and is therefore available only if the
Relay/Ethernet option is also fitted. The option is capable of supplying, continuously, a total of 120 mA at a nominal
24 \olts. This allows up to six 0 to 20 mA or 4 to 20 mA transmitters to be powered.

9. 2 PINOUT

Pinout is from a two-pin plug at the rear of the recorder, as shown in figure 9.3.1, below

WARNING!
The transmitter power supply is not isolated — the 0 \Volt terminals are connected to Chassis ground.

=

\V+
Non-isolated
TRS connector

Figure 9.2 Connector location and pinout
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9.3 WIRING

Typical wiring, for two transmitters, is shown in figure 9.3

Recorder rear terminal panel
Channel 1 Transmitter Channel 3 \
A 10(3/9 25?/9 | input power supply input ‘
ZmA 004v 100v 2 3 4 —— 8 9 10 |
m . ) ‘
20mA[ 2.0V [ 5.0V | VHV-| | +]0 VHV-| | \
Voltages generated by ‘ R \ng/ \
various currents for ‘
R=100QandR=250Q - ——} ——F/4F(}+———— _——
[
- + - +
Transmitter Transmitter
1 2

Notes: Only two channels shown, for clarity.
Pin/channel numbers chosen for illustrative purposes only

R (min. spec.) = 1.4W, + 0.1%. 100Q or 250Q as required (see table)

Figure 9.3 Typical transmitter wiring
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10 PORTABLE CASE OPTIONS

Note: Portable case options are not available for some Models

The various options described below come provided in a rugged carrying case as depicted in figure 10, below,

It is possible that input/output circuits can carry high voltages, and this might prove dangerous if the safety earth con-

nection to the recorder is not in place (e.g. the plug is pulled out) at any time whilst such hazardous voltages are
present. Therefore, the following warning must be complied with:

* WARNING
For portable case instruments only:
All I/O connections must be SELV (33V ac RMS, 46,7V ac peak, 70Vdc) unless the integrity of the instru-
ment safety earth is maintained for as long as the 1/O is connected to the recorder.

}< 430 mm >
<190 mm—+ « 384.8 mm .
\ \ A
- / \ ~ - ' 40.5 mm
\
194 |
Y E'\ 190 153
simbish mm mm
s o 4
I
\_ Y R
T 15 mm
] o A
Top view
\ o |
all I 174
- - | mm
L mm
B \
lh-lll/

Figure 10 Portable case dimensions

C € Note: To maintain CE compliance, the clip-on Ferrite supplied, must be attached to the mains lead (line cord)
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10.1 BASIC OPTION
10.1.1 Introduction

The basic portable case option provides up to 12 input channels and up to four option boards.

10.1.2 Wiring

Figure 10.1.2a, below, gives back panel connector layouts for the recorder.

4 )

L_| B
Ethernet connector
(RI45) Supply
I‘IOption board 1] Option board 2 ]
AL LTI,
I'IOption board 3| Option board 4 ]
LTI ITTTITIT TR,
I | Input channels 7 to 12 | ]
v e T e L
Ch7[[Chg[[Ch9[__]Ch10]Ch11]Ch12
I | Input channels 1t0 6 | ]
1\ VD YYD YV ] \¥\Y\'\¥\Y\'\¥\‘-’\'_\22
\ _ChiJ[ch2liCh3E==]Ch4]|Ch5[[Ch6 )

Figure 10.1.2a Back panel connector details.

SUPPLY VOLTAGE

Caution

Before powering the recorder, check that the supply voltage, to be applied, lies within the range specified
on the serial number label at the rear of the recorder.

As shown in Figure 10.1.2a, above, the line supply is terminated using an IEC connector at the rear of the case. A

socket is required to mate with the plug fitted at the recorder. Minimum recommended conductor size is 16/0.2
(0.5mn?) (20AWG).

SIGNAL WIRING

Input and typical options pinouts are as shown in figure 10.1.2a, above. For full I/O wiring details, refer to Section
1.2 of the User Guide supplied with the instrument.

INTERNAL WIRING

Figure 10.1.2b, below, shows details of the wiring between the portable case rear panel and the recorder rear panel.
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10.1.2 WIRING (Cont.)

Portable case

Brown Power supply unit
Line supply N Blue N
(100 to 240V)
(50/60 Hz) E|_ _ Greenivelow _|E|
Chassis ground
Earth | (Safety earth)
Ethernet
connector
1 > Option board 1
2 3
3 4
4 5
: 6
7 7
s 8
9
190 10
m
Top connector ! 12
13 " Option board 2
: s
16 16
17 17
18 18
19 19
20 20
21 21
22 22
: > Option board 3
i 3
: P
5 5
6 6
: 7
8 8
190 190
11 11
12 12 N
13 L Option board 4
s 15
16 16
17 17
18 18
19 19
20 20
21 21
22 22
'
i T Input board 2
3 V- 3 V-
4 1 4 I
5 V+ 5 V+
6 V- 6 V-
7 | 7 1
8 V+ 8 V+
- 9 -
JQD V‘ 10 vl
cl 1
sensor — 12
13 V4 13 V+
” V- 14 V-
15 ! 15 |
16 V+ 16 V+
S vl v
18 I 18 1
10 V+ 19 v+
20 V- 20 V-
21 ] 21 1
22 22
1
e PH Input board 1
3 V- 3 V-
2 1 4 I
e s | ve
6 V. 6 V-
7 I 7 1
e P
V- 9 V-
Jgn i 10 1
cl 2
sensor %:]“ 12
13 V+ 13 V+
14 V- 14 V-
15 1 15 I
V+ 16 V+
:i V. 17 V-
Bottom connector /[ ]
b 19| ve
20 V- 20 V-
21 I 21 1
22 =

Recorder back panel

Figure 10.1.2b Basic option internal wiring
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10.2 TRANSMITTER POWER SUPPLY (TRS) OPTION

This option is identical with the basic option described in section 10.1, above except that one of the four option slots
is used for TRS output. The TRS pinout is given in figure 10.2, below.

Note: Only one transmitter power supply can be fitted in the portable case, and may be terminated only at
option slot 2 OR option slot 4.

] 221121l #]15] o] ol s s e I
LDUOOOUOOOUU s ol Tt |

Pinout for TRS
(must use option slot 2 OR 4)

Figure 10.2 TRS pinout
10.2.1 Internal wiring

Figure 10.2.1 shows wiring details between the recorder and the back panel connectors.
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10.2 TRS OPTION (Cont.)

Portable case

_ _Recorder back panel

L Brown| | Power supply unit
Line supply N Blue | N
(100 to 240V)
(50/60 Hz) E Green/Yellow i _|E |
Chassis ground
Earth (Safety earth)
Ethernet
connector
1 - > Option board 1
; i 2
: - 4
5 _ 5
. - o
7 - 7
8 — 8
9 _ 9
10 — 10
Top connector - "
12 - .
1 - " Option board 2
- z m
16 — 16
17 — 17
18 — 18
19 — 19
20 — 20
21 — 21
22 - 22
1 - - Option board 3
: - :
2 _ 4
5 _ 5
c - c
7 _ 7
s _ 8
9 _ 9
10 _ 10
1 _ 11
12 I
13 13
14 |—2av i @wy |
15 |—o0Vv. LN
16 o
17 |24v |
18 ov. 18
19 1 H——
20 24V 20
21 |-V 21
22 TRS 22
Terminal
block
1
i T o Input board 2
3 V- 3 V-
4 1 4 1
M s v
6 V- 6 V-
7 ] 7 1
8 V+ 8 V+
9 V- 9 V-
10 I 10 1
c 2
sensor%:]12 ve 12 Vi
13
i v | v
15 1 15 1
I 16 ve
o v Fil I
18 I 18 1
e 10| v
20 V- 20 V.
21 I 21 1
22 22
Hw B Input board 1
3 V- 3 V-
4 | 4 |
V+ 5 +
i [N
7 | 7 |
8 V+ 8 V+
V- 9 -
190 ! 10 \1
c %:] =
12
Sensor: i o IS
14 V- 14 V-
[ =
Bottom connector [ FEl
i P
18 + 19 '+
] 20y
21 I 21 1
22 22

Figure 10.2.1 Typical internal wiring
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10.3 HTM2010 QUARTERLY TEST KIT
10.3.1 Introduction

This option is supplied as a six-channel, 100 mm recorder in a rugged portable case, configured for five type-T ther-
mocouples and one pressure transducer. The option comes complete with pressure transducer, insertion tubes and
miniature plugs for type T thermocouples. As supplied, the recorder is for use with small, unwrapped utensil sterilis-
ers. The default configuration for the thermocouples is: Function = Type T, Input range = 0 to 150°C, and for the
transducer: Input range = -1 to + 3 bar.

10.3.2 Wiring

SUPPLY VOLTAGE

Caution
Before powering the recorder, check that the supply voltage, to be applied, lies within the range specified
on the serial number label at the rear of the recorder.

As shown in Figure 10.3.2a, below, the line supply is terminated using an IEC connector at the rear of the case. A
socket is required to mate with the plug fitted at the recorder. Minimum recommended conductor size is 16/0.2
(0.5mnf) (20AWG).

SIGNAL WIRING
Signal wiring consists of wiring the thermocouples to the relevant plugs and plugging them and the (pre-wired) pres-
sure transducer in. Figure 10.3.2a shows the arrangement of the sockets at the rear of a six-channel recorder, and
figure 10.3.2b shows the wiring of the thermocouple plugs.

4 N\
supply | ST
Ethernet connector VOltage LI IN
(R345)
[€)

X & & X X
ol

X
X
Conl Con2 Con3 Con4 Con5 Con6

Figure 10.3.2 a Connector locations

+ wire

T/C type T colours
BS4937:1993

BS1843:1952 ;
~~—~2 IEC584-3:1989
+ White Brown
— Blue White
N — wire Sheath Blue Brown

Figure 10.3.2b Thermocouple plug wiring (cover removed for clarity)

HA028121 Options
Issue 5 Nov 04 Page 95



GRAPHICS RECORDER/DATA ACQUISITION AND LOGGING UNIT: OPTIONS MANUAL

10.3.2 WIRING (Cont.)

INTERNAL WIRING

Figure 10.3.2c shows the internal wiring between the portable case connectors and the recorder rear panel.

Recorder back panel

— I
Line supply L Brown| L !
I
(100 to 240V) N Blue [N PSU !
(50/60 Hz) E | | | E] l
— Cha?sis grouhnd Green/Yellow |
Earth ?(sa ety earth) ‘ |
I
Transmitter PSU : |
L Brown | |
N Blue ! :

N |
+ Red Terminal !

© O !
opP3 Black oo Block : :
+ Red ) | :
o/P2 Black o : |
+ Red o6 | :
oP1 Black d |

© g}—

| 1L Input !
+ ; 2| V+ Board :
Conl ] 3] V- ‘
- . ‘
N } 5] V+ :
Con 2 6| V- I
- C ] - 7 I
—_ I
+[] _ 8| V+ I
Con3 _ B 9| V- :
T 10— :
cI {: 11 |
sensor 12 I
+[— _ 13| V+ I
Con4 _ 14| V- :
| I— 15 |
+[] _ 16| V+ :
Con5 _ 17| V- |
— 18 :
| V+ |
+ - 19 ‘
Con 6 _ Shumg V- 20 ‘
— Wiring from thermocouple — 57 I
connectors to input terminals 2 :
is in thermocouple wire |
— I
Ethernet :
connector |
b e e e e e e e e - - I

Figure 10.3.2c Internal wiring details

10.3.3 Specification

Information additional to the general specification in Annex A of the User Guide

Pressure transducer
Input range

Output range

Supply voltage range

Non linearity/hysteresis
Long term stability

Safety isolation

Channel to channel:

Channel to ground

-1to 3Bar G

4to 20 mA

12 to 32V dc
<0.25% span
0.1% in 12 months

DC to 65 Hz: BS EN61010 (Installation category II; Pollution degree 2 (see page 3 for definitions)
S.E.L.V. (i.e. 30V dc or RMS) to earth
S.E.L.V. (i.e. 30V dc or RMS) to earth

Options
Page 96

HA028121
Issue 5 Nov 04



GRAPHICS RECORDER/DATA ACQUISITION AND LOGGING UNIT: OPTIONS MANUAL

10.4 THERMOCOUPLE OPTION

10.4.1 Introduction

This option allows the connection of up to 12 type J, K or T thermocouples together with up to two option boards.
Transmitter power supply is not available with this option.

The type of thermocouple (the same for all channels) must be specified at time of order. Each thermocouple input

channel will be configured at the factory for the specified type of thermocouple and will be set to a range of 0 to 100
degrees Celsius.

Thermocouple-style connectors with copper terminals can also be fitted, for use with non-thermocouple inputs. For
such channels the recorder is pre-configured as: Function = Linear, Input range = 0 to 1 Volt.

10.4.2 Wiring

SUPPLY VOLTAGE

Caution

Before powering the recorder, check that the supply voltage, to be applied, lies within the range specified
on the serial number label at the rear of the recorder.

As shown in Figure 10.4.2a, below, the line supply is terminated using an IEC connector at the rear of the case. A
socket is required to mate with the plug fitted at the recorder. Minimum recommended conductor size is 16/0.2

(0.5mnf) (20AWG).
SIGNAL WIRING

Signal wiring consists of connecting the transducer wires into the correct type of plug, and inserting the plugs into the
relevant socket at the rear of the recorder.

Figure 10.4.2a shows the arrangement of the connectors at the rear panel. Figure 10.4.2b shows Thermocouple wiring
details, and Figure 10.4.2c shows the wiring between the portable case rear panel and the recorder.

4 2\
L i supply
Ethernet connector Voltage IN
(RJ45)
I _ Option board 1 L Option board 2 ]
AL LTIk,
Con7 Con8 Con9 Conl0 Conll Conl2
1
!nl !nz g Ql !) Qne
\ J
Figure 10.4.2a Rear panel connector locations
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10.4.2 WIRING (Cont.)

THERMOCOUPLE WIRING

—
I

— wire

T/C type J colours

T/C type K colours

T/C type T colours

BS1843:1952

BS4937:1993
IEC584-3:1989

BS1843:1952

BS4937:1993
IEC584-3:1989

BS1843:1952

BS4937:1993
IEC584-3:1989

+ Yellow Black Brown Green White Brown
— Blue White Blue White Blue White
Sheath Black Black Red Green Blue Brown

Figure 10.4.2b Thermocouple wiring details.
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10.4.2 WIRING (Cont.)

Portable case

Recorder back panel
L Brown L Power supply unit 1
Line supply N Blue N ‘
(100 to 240V) ‘
(50/60 Hz) E Green/Yellow _|E| 1
L] 3 Chassis ground |
Earth _|_(Safety earth) |
= ‘ ‘
1 I
Ethernet |
connector ‘
| |
1 > Option board 1 ;
| |
: : |
Options s : |
connector 5 10 ‘
2 1 |
" L Option board 2 !
: e ‘
I 16 I
N . |
19 20 ‘
20
5 a !
22 !
|
) Input board 2 ‘
CON7 [ £ IS P !
| — 4 ] I
CONS8 [ N s \
7 I I
cono [ s |
| — 10 ]
11 ]
cJ
'_ sensor {]ﬁ Ve ‘
CON 10 [ I ‘
= o e ‘
CON11 [ T ‘
con12 [ T |
] i |
I
|
= Input board 1
CON1|[— F 2 P |
| E— a4 I ‘
conz2 [ P S |
= B [
CON 3| N S ‘
| S— 10 I ‘
- se%;or {]1; W ;
CON4 [ Ty ‘
— 16 | ve |
CONS5 [ i ‘
CON6 [ Y s ‘
| m— 21 | !
P |
I
L - - - - - __

Figure 10.4.2c Internal wiring

10.4.3 Specification

Information additional to the general specification in Annex A of the User Guide

Safety isolation
DC to 65 Hz: BS EN61010 (Installation category IlI; Pollution degree 2 (see page 3 for definitions)
Channel to channel: ~ S.E.L.V. (i.e. 30V dc or RMS) to earth
Channel to ground  S.E.L.V. (i.e. 30V dc or RMS) to earth
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10.5 LOW SUPPLY VOLTAGE OPTION

Some of the portable case options described in this manual can be ordered for use with 24V (nom.) supply voltages.
In such cases, the supply voltage part of the wiring diagrams is replaced with that shown in figure 10.5a unless other-
wise stated. The low voltage supply is terminated by a three pin plug, as shown in figure 10.5b.

3 Brown [ ]
20 Zt?) t54\A{2c</c or Recorder power
0 ac 2 Blue
(45 to 400 Hz RMS) supply
Earth 1 | OV (Violet) —
Earth Chassis
Ground

Figure 10.5a Internal wiring for low voltage options

24v. Earth oy
i Supply connector: \¢i§

20 to 52vdc or (3P (@
Ethernet connector 20 to 42V(RMS) V

(RI45)
LTI TR,
Option board 3|7 Option board 4

- -
- -

22
| Input channels 7 to 12 | ]

LVYVYVD ] [YIVDYVI VYT
Ch7[[Cchg[[Ch9[__]Ch10]Ch11]Ch12
Input channels 1 to 6 | ]
LMD YIYLOYIV ] YIYYIV] Y]V

= Chij Ch2llCh3miCh 4 Ch5[Chelm.22 )

AN

@

T Option board 1| Option board 2

[ b |

(= bl BN bl | —1

Figure 10.5b Low supply voltage connector details
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11 EMAIL

This option allows e-mails to be sent by the instrument to one or more recipients. The user can enter 10 recipient e-
mail addresses in each of five mailing lists, giving a maximum of 50 addresses, 10 of which can be sent to at any one
time. A Recipient can appear in as many lists as required.

A number of e-mails can be set up, but which of these e-mails is sent, is defined during job or Event Button configura-
tion. Any function capable of triggering a job, can cause any of the available e-mails to be sent. The number of e-

mails available depends on the instrument model.

As well as a ‘Subject’, and the body text, each e-mail can include one of the messages set up in ‘Message Configura-

tion’, and can thus include embedded values, alarm status, batch status etc., as described in section 4.3 of the User
Guide.

11.1 E-MAIL CONFIGURATION

The figure below shows the e-mail configuration page (using fictitious names for email server/address information).

Mail Server |mail server name
Port Number |25
Sender [LocalHost@Domain

Errors To [e-mail address to which e-mail failure messages to be sent
Retry Time [60 Seconds
Recipient List 1) Listl V|-—— Select List Number
Descriptor  |List1

Rcptl |e-mai| address of 1st Recipient on this list

Rcpt2 |e-mai| address of 2nd Recipient on this list

Rept3  Jetc.

Reptd |

Repts |

Rept6 |

Rept7 |
|
!
|

Rcpt8
Rcpt9
Rcpt10
Email Number 1) Emaill V¥

_ Select SMTP,
Descriptor  [Emaill SMS (Subject Only) or

Protocol SMTP (Email) AJ‘I/ LS (Bl
Subject [Cold store alarm

Cold store temp. sensor 1 too hot. Instrument name,
Instrument number, chan 1Alarm1

Text

Include Message [}
3) {1}.{2}.{3}.{4}

Message v| <4— Select Message Number

Apply |l{ Discard

Figure 11.1 E-mail configuration (SMTP Protocol)
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11.1.1 Configurable parameters

This subsection contains details of the parameters that appear in the E-mail configuration page (figure 11.1 above).
Figure 11.2 (below) may also be referred-to for further explanation.

Mail Server
Port Number

Sender

Errors To

Retry time

Recipient List
Descriptor
Rcptl to Reptl0
Email Number

Descriptor

Protocol

Subject
Text

Include message

Enter the name of the mail server or IP address here. This is the destination to which e-mails
are sent, for subsequent delivery.

This is the port number used for SMTP by the servers. Most servers use port 25 for this
function, and this value should be changed from the default only by experienced personnel.

For DNS operation, this is a combination of the Local Host and Domain entries set up in the
‘Network/Name’ area of configuration described in section 4.5 of the user guide.

If Fixed I.P. Address is selected, the I.P. Address appears instead.

The unit accesses the ‘Sender’ information automatically, and it cannot be edited here. The
‘Sender’ is placed in the ‘From:’ part of the e-mail header.

An e-mail address to which any error messages can be sent for display etc. The instrument
itself cannot receive e-mails and so is unable to display (for example ‘undeliverable’) mes-
sages itself. An entry in this field must be made. The same address may be used for any
number of instruments.

The product tries repeatedly (until successful) to dispatch the e-mail until the ‘Retry time’ has
expired. If the e-mail has not been sent within this period, it is deleted, and a ‘General’
message is generated.

Allows a list to be chosen for entry of recipient e-mail addresses

Allows a name to be entered for the selected list.

These fields allow 10 recipients’ e-mail addresses to be entered for the selected list. The first
valid address appears in the ‘To:’ part of the e-mail header; subsequent valid addresses appear
in the ‘Cc:’ part of the e-mail header.

Allows an e-mail to be selected for configuration. The number of e-mails available depends
on the instrument model.

Allows a descriptor to be entered for the e-mail. This appears in the list of e-mails when
setting up a job, and also in the message log.
Choose one of ‘'SMPT (Email)’, ‘'SMS (Subject Only)’ and ‘SMS (Body Only)’. Section 11.3,
below gives some details of the application of the SMS protocol in this instrument.
SMPT (Email).
Selecting this protocol allows both a Subject and Body text to be entered.
SMS (Subject Only).
Selecting this protocol allows a subject to be entered, but the entry field for the body text is
not presented for use. Any text previously entered here, whilst another protocol was
selected, is lost.
SMS (Body Only)
Selecting this protocol allows Body text to be entered, but the Subject field is not dis-
played. Any text previously entered as a Subject, whilst another protocol was selected, is
lost.
Allows the entry of up to 100 characters to appear in the ‘Subject:’ part of the e-mail header.
The field does not appear if ‘'SMS Body Only’ is selected as the Protocol.
Allows the entry of up to 240 characters to appear as the body of the e-mail. The field does
not appear if ‘'SMS Subject Only’ is selected as the Protocol. Also referred to as ‘Body Text'.
If this checkbox in enabled, one of the messages in the ‘Message Configuration’ area can be
selected to appear below the body text in the e-mail.
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11.2 E-MAIL DETAILS

Figure 11.2 depicts an e-mail using fictitious entries.

% Cold store alarm - Message [Plain Text) =] E3

P e o
¢ Reply @REF"V to All | 4 Forward ﬁlnstrument‘s Local Host address[ @ i T h
File Edit View Insert Format Tools Acti

M S »

(or IP address, if fixed)

From: .ﬂndy136'4@Mai|SEWBI’.EDﬂQ/4 First valid recipient address Sent: Mon 24/11/03 15:57
Tow Anne.other@Mailaddress Header

i0Es
Subjeck:  Cold store alarm — %

Yet, another@Mailaddress 4__’-| Further valid recipients I

n

Subject' entry
Cold store temp. Sensor 1 too i—lru.‘ment name, Instrument number, cha ;ﬂ

24/11/03 15:57:11 Cold storeNgecorder,6528, Unlatched: dhsolute High:5.000: 4

ctive,5.010°C =
‘Text' entry
\ (body text) Body

1hlarml

Message
(if 'Include message' checked)

2

Figure 11.2 E-mail appearance

The figure above shows that the e-mail is in two distinct parts, the header (grey area) and the body (white area).

11.2.1 The header area

The header contains details of the sender, the recipient(s), the subject and the time and date.

Note: The time and date may be local to the generating instrument, or local to the recipient, depending on the
recipient’s mail host configuration

The header is important in the prevention of ‘spamming’. The instrument adheres to the RFC2822 standard with re-
spect to e-mail headers. Some servers are stricter than others, and it is not guaranteed that an e-mail generated by th
instrument will not be interpreted as a spam message by the receiving server.

From:

This contains either the ‘Local Host’ name (as defined in Network/Name Setup) and mailserver address, or the IP
address if a fixed IP address is selected in Network/Address settings. See section 4.5 of the User Guide for details of
the Network key.

To:
The first valid recipient address in the selected list.

CC:
The remaining valid addresses in the recipient list

Subject:
Contains the subject text entred during configuration. Empty if ‘SMS Body’ selected as Protocol
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11.2.2 The body area

This contains the body text, along with any appended messages. In the example above the message has the embedded
values of Instrument name, Instrument number, channel 1 alarm 1 status, as implied by the body text.

11.3 OPERATION

1. E-mails are generated either by job or (if the relevant options are fitted) by operation of an Event Button from a
User screen (see note below).

2. Every time the sending of an e-mail is requested, a ‘General’ note is generated and appears in the message log for

all groups. The format is: Date, Time Sent <e-mail descriptor> to List N, where <e-mail descriptor> represents

the descriptor entered in the configuration page for the e-mail, and ‘List N’ is the recipient list to whom the e-

mail was sent.

Access to e-mails is restricted to users with ‘Full Configuration’ permission.

4. Signing/Authorizing restrictions can be applied only to e-mails generated by Event button operation, as part of
the Event button’s configuration (section 4.3 of the user guide).

5. The instrument implements the Simple Message Transfer Protocol (SMTP), incorporating Multipurpose Internet
Mail extensions.

6. The instrument does not implement the Short Message Service (SMS) protocol, though it is able to send SMS
messages to a mobile phone via an appropriate server or gateway. As some servers/gateways use the ‘subject’ as
the SMS message, and others use the body text, these alternatives are provided for in the Protocol pick list in the
Configuration pagesge section 11)1

7. Anew event source ‘Email fail' can be used to trigger a job list should an e-mail send failure occur.

w

Note: User screens and Event button options are not supported by all models.
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12 DOOR LOCK OPTION

Both 100mm and 180mm recorders can be supplied with locking devices on their disk/PC card access flaps. The two
versions are shown below.

Note: The IP rating for recorders fitted with locks is reduced to IP20.

Door lock | {©,

Figure 12a Door lock detail - 100 mm recorder

Disk/PC card
access flap

)
Door lock //@

Figure 12b Door lock detail - 180 mm recorder
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INDEX
Symbols C (Cont.)
10 to the power maths function 46 Colour
3D EHECE....veeeeeeceeee e AlRIMS s
Backgrounds
A Channel......cccccccoeeveveveenann.
Style
A . Comma separated variable (CSV) format. See User Guide
Key : Comms
Maths function Maths fUNCHON ........c.ovveieeeeeeeeeeeeeeeeeee e, 45
Advanced Component
EditIeVel ..o 18, 42 DEFINIIONS ...ttt ettt
Parameters ......cooviiiiiii 25 Info on screen ......cooooni..
Alarm marks COlOUN ..........ccviviiiie e 25 Compressibility factor
Always CONFIG VEISION ...ttt n e
APPIY KBY oot 18 Configuration
Arc BatCh ..o
ANGIE oo 23 Maths channels
TOLAIISEI oo
Continuous batch selection .............cccoeoeee 8
Copy
Auditor pack. See User guide Maths fUNCHION ....uveeiiiiiiiieeee e 46
SCIEEN ..ot 41
B (0 18 ] ] (] P 77
Configuration data
Background COlOUT ..........ccovviiiiiiniieiee e 23 32-gbit data (MODBUS) .....ooooeeeeeeeoeooeeore, 79 to 81
Bargraph Configuration data (Modbus) ..........cccccceeeiviiinnnnns 78 to 81
Channel.......ccuviiiii e 32 Run-time data
Group P (Vo[01= 10 U OOOOOS 80
Hon;ontal .................................................................. 31 Run-time data (MODBUS) 79 to 81
Vertical Creating @ USEr SCrEEMN ...........ccouuiruieiiineeiiieieieeeeeeas 15
SYIE (i CSV file format. See User Guide
Basic edit [eVel ... 18, 42 CULOFf (HIGI/LOW) ..o 72
Basic/Advanced selection ...........cccocceeeiiiiieeiniiieeenns 18, 42
Batch D
As event source .
Configuration .........cccccceevvvnennn. Decimal
Counter initiation g?;:s
Job initiation ...........ccceevneen. Del
Message display Delélt.emlé.)'/ ...........
Modbus initiation Deploy
Operatloq S Descriptor
OPEratOr INMALON .ocovvevvsssenrsverseesssssnssssmisnssssssssssisesss 10 E-Malil ceeeeiiiee e
BeSt FIit FONT ..o 25 Font ...
BUEEON TEXL ..t 23 Group minimum
C Recipient list ...................
Dialogue action ...................
Channel Discard .........ccceeeeeeeeieieeiniiinnnn.
Bargraph .......covceveviieciecieeete et 32 KBY e
DALA e, 32  Display
Max/Min/Average __________________________________________________________ 47 ALQIMS e 26
NUIMIETIC ..ot 32 Bargraph ..o 27
Run-time data DESCIIPLON ... 27
32-bit (MODBUS).....oocrvveeerirneeescenssssseeeneee MESSAGES...coooonnrrvmrmmnssmnssssmm 27
User screen parameter Pe_ns ..................................... 27
Channel cycle iMe ..........ccovoveeeeeeeeeeeeeeeeee e, UNIES 27
Circular charts. See User Guide Divide s 45
ClOSE oo 41 B?;’vrv'o"k OPHOM v 105
o [0 [ PR UTRT 23
OF UL e 23
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E

e to the power maths function ............cocccooiniiiinns 47
E-mail
ACCESS ..o 104
APPEAIANCE ......uuuiuiiiiiiiiiiniitieietetenesenesesesesesseseseneeeeeeees 103
Generation
MESSAQE ..o
NUMDET e
Option. See Section 11
Edit
LEVEL s 18, 42
Parameter ... 23
Elapsed time format...........oocoeieiiiiiiiii e 48
Enable

Error messages (USer SCreENS) ......coeveeeeviiiieiiiieieaaaeanaaens 43
Errors To (E-maiil) ....ccevvieiieiiiie e 102
Event
BULLON ..o 23
Size, shape ete. ....cceeviiiiieiieiiie.
INPULS oo,
Source, Batch

Exporting
USEI SCIEENS ....uineiiie et aaans 14

F

Faceplate
LOCALION ..ot 27
Style

Feature

Field 1 t0 6 (BatCh) .......cooiiiiiiiiiiiiie e

Fill ATEA ...t

Font Style ..o

Foreground Colour

Function (Maths) ..........ccccoiiiiiiie e

Fuse (Transmitter power supply)

Fvalue .......cccccoveennee.

Equation

G

Gas constant
Goto Canvas
GOtO EditOr ...ccoeiieeieeieee
Grid

Line colour

Group
AVEIAQE ... .viiiiie e ettt a et
Horizontal Bargraph
Latched maximum ...............
Latched minimum ................
Maximum .........ccceeeeieieieeeeeen,

TEENG ... e e e e e e

Horizontal
AlIGNMENT L. 27
Bargraph ....o.ooooeii e 29
Faceplate ........ccuveeiiiii e 29
Facplate
Grid total
MINOT DIVISIONS ... 27
Trend mode

HTM2010 Quarterly Test Kit ..........cccveeeeieeriiiiiiiiieeeeer e 95

IMPOrt ...ooviiiiiiieeiiieen
An image
K BY et
Importing
User screens.........
Include message

J

Jobs
Disable totaliSer ..........coooveviiiie e 73
Preset totaliSer ..., 73

L

Lock option
Log maths functions ...........cccceiiieiiiiiiic e 47
Log Scales. See User guide

LOW SEIECE ...t 46

M

MAUT SEIVET ...iieiiiii et 102
Management. See User guide
Mass flow
LIN@AN .eiiieiie e
Saturated Steam
Square root ......oeeeeeeeeieeiiiiinns
Maths channel
Channel data (Modbus) .........ccccceviiiiiiiiiiee e, 691to 73
Configuration
32-bit data (MODBUS) ......ccccccveeeeeiiiiiiiiieeeene. 70t0 73
FUuNCtion SEIeCtioN ..........eeeiiiiiiiiiiceee e 45
Modbus channel addressing .........ccccccceeeeviiiiiiieieeneenn. 69
Run-time data (MODBUS) .
Mean Kinetic temperature ...........occovvvveveeeeieiiiiiiiiee e
MEASUINNG UNILS ..iiiiiiiiiiiieieeiiiiiiee e e e eesirre e e eeirre e e e e
Messages
Auditor pack, Batch
Batch, Initiation ............cc.cco.ee.
COlOUN i
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M (Cont.)

Minimum

GIOUP .eeveiiiiiiieiiiereieeeeeeee e e e e e e e e e e e e
Modulus maths function
Move Screen......cceeeeeviiieieiiieeeee,

Multiply maths function ............cccooiiiieiii e

N

N VAIUE ..o
Name Files by Batch
Navigation action

P (Cont.)

Preset
Counter
Totaliser

Pressure unit CONVEISION ........c.cevvveeieeeeeeeiee e

Properties page (USer SCreENS) ......ccceeeeeiiiciuiiieeienaaeanannens

ProtoCol ........oovueeeeiei e

PV Format

Q

Quick Build User Screen Features ........ccccevveeeeeivicvrnnnnnnn. 40
Quick entry to user screen edit

R

Rate-of-change
NEW oo Maths fUNCHON .......oevevveeeeeeeeceeeeeeeee e 47, 61
USEr SCrEeN KeY .....ovvvvreerirniisiiiiins RCPLL 10 RCPELO oo 102
NO TOXE et e e e e e e Recipient List
RECLANGIE ...
Relative HUMIItY ........ovvevieeiiiiiiice e
Number Remote viewer with User Screens
Of Batch Messages RETY THME .o
Of columns REVEISEA COIOUT ...
(O] 1 (0 YT Revert
Numeric ROIING AVEFAGE ......eveeeeeeeeeeee et
WIALN oo 28 RouNd ReCtaNgIe ..........ccoeevieiiiieiiieece e
@) S
02 COITeCtioN ......oovviiiiiiiiicic 47, 62 Sample and hold .........cccvoeeveeieeeeeeeee e 46
On Saturated Steam
NEW ClIEAN ...viii ettt e 9 Heat CoNSUMEd .........coccuuiiiieieiiciieeee e 59
Start/StOP LOQ ..eveiviieeiiiiie i 9 HEAL FIOW ...vveiieiciiiee et 58
Visibility change ........ccceeeiiiiiic e 28 MASS FIOW ...vvviieeciiee e 56
Operator Button SAVE .o 41
OV ettt Scale
OXYQEN COMECHON ... 47, 62 SYIE o, 29
OXYFEN POLENLAL ........cvrivieeierieiieee e 64, 66  Scale Divisions
M@JOI/MINOT ..ot 28
P STl ] o1 T PO T TSP POPPPOPPPPPPPIN 8
Page Title ..cooeeeeeiieee e 24 Sclr\leuemnber
Paint SIZ€ oo
A” .................................................................................. Screen bu”der Optlon
Background Security ReViSion ..........ccccveeeen..
Pagte .............................. Sender
Period scaler Show Title Bar..............
Pinout SMPT (Email) ...............
Transmitter POWer SUPPIY ...ooovvvreeriiieeeiiiiee e 88 SMS oo
Pixels (Absolute/relative) (Body Only) ...............
POIYGON ... (Subject Only) ...........
POIVINE .o SMTP e
Polynomial ..........cccooiiiiiiii Specific gas constant............cccveevveecieeiiieece e
POI oo Specification
Portable case EVENTINPULS ...oiiiiiiieecie et
BaSIC OPLION ...vvvviiieee et Pressure transducer ................
Basic option with TRS Square root (maths function)
DIMENSIONS .....coovvveviiiiieirieeeeiien, Start
HTM2010 Test kit ........ ANGIE e
Low supply voltage Start/Stop batch selection
Thermocouple OPLON .........cccceeveveieeee e SOPWALCK ...
Positioning SUDJECE e
G oo 42  Subtract
THD oottt 42 SWITCN coo
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T
TEXE 1ot 24, 102
USEI SCIEENS ....uuuiiiiiiiiiiiniteeeeeeseeeeeeeeeeeeeeeeeeeeeaeaeaeaaaaaaeens 34
Thermocouple (Types J, Kand T colours) .............cc....ee 98
Time
Marker

Interval
Timer Option
Timestamp maths function
Totaliser

Configuration

32-bit data (MODBUS) .......cccoceviuiiiieeeiieeiee e
Configuration data (Modbus)
EQUALION ... 72
Run-time data

32-bit (MODBUS)......coiiiiiiiieiiteiie e
Run-time data (MODBUS)

Transmitter Power Supply

ISOIALEA ...

Non-isolated
PiNOUL ...

Trend

Padding .....coveeieeeeee e 29

THICKNESS ...t e 29
U

FONt . 29

Y71 [T N 73
Update WheN ... 29
Use

Counter batch nuMber .........ccccooviiiiiiiiei e, 9

Last properties ...........ccuueee..

Text batch number ...............
User defined descriptor
AUAITOr PACK ..ot

CSV file format. See User Guide

Circular trend option. See User Guide

LOQ SCAIES ..ot

Management

User guide ...........

User screens
Advanced parameters .........ccc.eeeveeeiiiiiiiieiee e
Basic parameters .........cccccceeeiiiiiiieeneenn.
Basic/Advanced selection .....................
Component info on screens
CompPoNENt liSt.......eeiiiiiiiiieiee e
Creation ......ooovieie e
Full versus lite
IMPOrtiNG/EXPOrtiNg .....cooeeiiiiiiiiiieee e
Key desCriptions ........ccvviiiiieiiiiiiieee e
Properties page
QUICK ENEMY ..o

Vv

Value

Vertical
AlIGNMENT ..o
Bargraph .....oooooiiiiiiic
Grand total
MiINOr DIVISIONS ....ccooeiiiiiiiiieeeeee e 30
Trend MOAE ..uvvvieieiiieeieeeeeeeeeeee e 31
Visible

Value

Wiring
EVENLINPULES ...ooviiiiic et
Transmitter power supply
1SOlALEA ...

X

X points ........cccvveeen.
X position

Y

Y POiNts .....coovvvvennnnnn
Y position

V4

A T (o | S PSPPSRI
Zirconia Probe
Zirconia probe
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Inter-Company sales and service locations

Australia
Eurotherm Pty. Limited.
Unit 10.
40 Brookhollow Avenue,
Baulkham Hills,
NSW 2153
Telephone: 61 2 9634 8444
Fax: 61 2 9634 8555
e-mail: eurotherm@eurotherm.com.au
http://www.eurotherm.com.au

Austria
Eurotherm GmbH
GeiereckstralRe 18/1,
A1110 Wien,
Telephone: 431 798 76 01
Fax: 43 1 798 76 05
e-mail:eurotherm@eurotherm.at
http://www.eurotherm.at

Belgium and Luxemburg
Eurotherm S.A./N.V.
Rue du Val-Notre-Dame 384,
4520 Moha (Huy)
Belgium
Telephone: 32 (0) 85 274080
Fax: 32 (0) 85 274081
e-mail: sales@eurotherm-belgium.be
http://www.eurotherm.nl

Denmark
Eurotherm Danmark A/S
Finsensvej 86,
DK 2000 Fredriksberg,
Telephone: +45 (38) 871622
Fax: +45 (38) 872124
e-mail: salesdk@eurotherm.se

Finland
Eurotherm Finland,
Aurakatu 12A,
FIN-20100 Turku
Telephone: 358 2 25 06 030
Fax: 358 2 2503 201

France
Eurotherm Automation Division Chessell
Parc d'Affaires,
6, Chemin des Joncs,
BP55
F - 69574 Dardilly, CEDEX
Telephone: 33 04 78 66 55 20
Fax: 3304 78 66 55 35
e-mail: chessell@automation.eurotherm.co.uk
http://www.eurotherm.tm.fr

Germany
Eurotherm Deutschland GmbH
OttostralBe 1,
65549 Limburg
Tel: +49 (0) 64 31/298 - 0
Fax: +49 (0) 64 31/298 -1 19
e-mail:info@regler.eurotherm.co.uk
http://www.eurotherm-deutschland.de

Great Britain
Eurotherm Limited,
Faraday Close,
Worthing,
West Sussex BN13 3PL
Telephone: +44 (0)1903 695888
Fax: +44 (0)1903 695666
e-mail:Sales@recorders.eurotherm.co.uk
or: Support@recorders.eurotherm.co.uk
http://www.eurotherm.co.uk

Hong Kong
Eurotherm Limited,
Unit D, 18/F Gee Chang Hong Centre,
65, Wong Chuk Hang Road,
Aberdeen.
Telephone: 852 2873 3826
Fax: 852 2870 0148
e-mail:eurotherm@eurotherm.com.hk

India
Eurotherm DEL India Limited,
152, Developed Plots Estate,
Perungudi,
Chennai 600 096,
Telephone: 91 44 4961129
Fax: 91 44 4961831
e-mail: info@eurothermdel.com
http://www.eurothermdel.com

Italy

Eurotherm SpA,
Via XXIV Maggio,
1-22070 Guanzate,

Como.
Telephone: 39 031 975111
Fax: 39 031 977512
e-mail:info@eurotherm.it
http://www.eurotherm.it
Korea
Eurotherm Korea Limited,
J- Building
402-3
Poongnab-Dong,
Songpa-Ku

Seoul, 138-040
Telephone: 82 2 478 8507
Fax: 82 2 488 8508

Netherlands
Eurotherm BV,
Genielaan 4,
2404CH Alphen aan den Rijn,
The Netherlands
Telephone: 31 172 411 752
Fax: 31 172 417 260
e-mail: Sales@eurotherm.nl
http://www.eurotherm.nl
Norway
Eurotherm A/S,
Vollsveien 13D
1366 Lysaker,
Postboks 227
NO-1326 Lysaker

Norway,
Telephone: 47 67 592170
Fax: 47 67 118301
http://www.eurotherm.no
Spain

Eurotherm Espafia SA,
Pol. Ind. De Alcobendas,
Calle de la Granja 74,
28108 Alcobendas,
Madrid.
Telephone: 34 91 661 60 01
Fax: 34 91 661 90 93
http://www.eurotherm.es

Sweden
Eurotherm AB,
Lundavagen 143,
S-21224 Malmé.
Telephone: 46 40 38 45 00
Fax: 46 40 38 45 45
e-mail:info@eurotherm.se
http://www.eurotherm.se

Switzerland
Eurotherm Produkte (Schweiz) AG,
Schwerzistral3e, 20,
CH-8807 Freienbach.
Telephone: 41 55 415 44 00
Fax: 41 55 415 44 15
e-mail:epsag@eurotherm.ch
http://www.eurotherm.ch

United States of America
Eurotherm Recorders Inc.
741-F Miller Drive
Leesburg
VA 20175-8993
Telephone: 1 703 669 1342
Fax: 1 703 669 1307
e-mail (Sales): sales@chessell.com
e-mail (Technical): support@chessell.com
http://www.chessell.com

Invensys

EUROTHERM

EUROTHERM LIMITED
Faraday Close, Durrington, Worthing, West Sussex, BN13 3PL
Telephone: 01903 695888 Facsimile: 01903 695666
e-mail: info@eurotherm.co.uk
Website: http://www.eurotherm.co.uk
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