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Graphics Recorders / Display Units
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Safety Notes

1. Before any other connection is made, the protective earth terminal @ shall be connected to a protective
conductor. The Mains (supply voltage) wiring must be terminated in such away that, should it dlipin the cable
clamp, the Earth wire would be the last wire to become disconnected.

2. Inthe case of portable equipment, the protective earth terminal must remain connected (even if the recorder isiso-
lated from the mains supply), if any of the I/O circuits are connected to hazardous voltages*.

WARNING!
Any interruption of the protective conductor inside or outside the apparatus, or disconnection of the pro-
tective earth terminal is likely to make the apparatus dangerous under some fault conditions. Intentional
interruption is prohibited.

3. Whenever itislikely that protection has been impaired, the unit shall be made inoperative and secured against
unintended operation. The nearest manufacturer's service centre should be consulted for advice.

4. Any adjustment, maintenance and repair of the opened apparatus under voltage, should be avoided as far as possi-
bleand, if inevitable, shall be carried out only by a skilled person who is aware of the hazard involved.

5. Where conductive pollution (e.g. condensation, carbon dust) is likely, adequate air conditioning/filtering/sealing
etc. must beinstalled in the recorder enclosure.

6 Signal and supply voltage wiring should be kept separate from one another. Where thisisimpractical, shielded
cables should be used for the signal wiring.

7. |If the equipment is used in amanner not specified by the manufacturer, the protection provided by the equipment
might be impaired.

8. Before switching on the apparatus, it must be ensured that it is set to the voltage of the power supply.

* A full definition of "Hazardous' voltages appears under 'Hazardous Live' in BS EN61010. briefly, under normal
operating conditions, hazardous voltages are defined as > 30V RMS (42.2V peak) or > 60V dc.

A
AN
Static electricity

All circuit boards associated with the recorder contain components which are susceptible to damage caused by static
electrical discharge of voltages aslow as 60 Volts. Should it be necessary to handle such circuit boards, appropriate pre-
cautions must first be taken to ensure that the recorder, the circuit board, the operator and the work area are al at the
same electrical potential.

Recorder labelling

One or more of the symbols below may appear in the recorder labelling.

Refer to the Manual for instructions

Protective Earth

This recorder for ac supply only

1 2|e>

[ This recorder for dc supply only.

This recorder for either ac or dc supply

Risk of electric shock

Supply voltage on /off switch.
1=on; O = off

e
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Insulation sheet installation (250mm recorders only)

These instructions describe the fitting of an insulation sheet to circuit boards being fitted by the user to slot seven of a
250mm graphics recorder for the first time. Factory fitted boards will already have been fitted with the sheet,

Slot 7 isthe leftmost slot when viewed from the front of the recorder.

Beforeinstalling an 1/0 board in slot 7, it is essentid to fit the insulation sheet to ensure agaimst short circuits between
the circuit board and the door loom retainer. To attach the sheet, separate the rivets into their two constituent parts. Fit
the three receptacle parts into the holesin the board. The insulating sheet can now be secured by passing the rivet
heads through the sheet and pressing them into their receptacles.

To fit the board, remove the writing system as described in the installation and operation manual. Remove the board
retainer, and disconnect the ribbon cable loom from all the current I/0O boards. The new board can now be inserted
into the slot. Re-connect the ribbon cable loom, re-fit the circuit board retainer, re-fit the writing system and carry out
an autoconfigure as described in the installation and operation manual.

Fit Receptacles (3 places) into
Push rivet heads holes in 1/0 board

@ through sheet and a Insulating sheet
into receptacles

I/0 board

Ribbon cable
connector

HA247733
Page 4 Issue 7 Nov 98



GRAPHICS UNITS INSTALLATION AND OPERATION MANUAL

1 INTRODUCTION

This manual describes the operation of a graphics display panel. This panel may be an integral part of a chart recorder,
or a stand-alone unit connected to one or more recorders or data acquisition units.

The operation of the graphics panel varies slightly according to whether it isasingle unit or part of anetwork. Ifitisa
part of a network, Section 2 should be ignored and Section 5 used instead.

If thisis a250mm recorder then read the following section (1.1); If thisisa 180 mm recorder, start at section 1.2; If
thisis agraphics display unit, start at section 1.3.

Note: Inthe case where no chart drive isfitted, all chart menus etc. in this and the associated I nstallation
and Operation Manual should be ignored

1.1 INTRODUTION TO THE 250MM GRAPHICS RECORDER

Thisinstrument is essentially a standard 250mm chart recorder with the addition of a sophisticated, touch-sensitive
graphics screen to replace the 80-character display and associated keyboards. The basic information needed to operate
the recorder is contained in the recorder's Installation and Operation Manual and the Memory Card Manual supplied
with the recorder.

This manual explains the differences between the Graphics recorder and the standard unit.

Note: In order to simplify the text, process variables (i.e. Measuring channels, Derived channels, Total-
iser, Counter and Timer values) are referred to as ‘ points'.

1.1.1 Mechanical Installation

The graphics recorder has a thicker door than the standard unit, and the recommended inter-recorder distance (horizon-
tal) is therefore greater (120mm) than that normally recommended (45 mm)

120 mm (4.7 in) min.

348 x 273.5 mm it i
(-0 +1.4mm) - >

13.7x10.77 in s
(-0+0.05in)

‘”%mmdAWMHﬁ

Figure 1.1.1 Panel cutout and minimum inter-recorder distances (250 mm graphics recorder)
1.1.2 Electrical installation

Electrical installation is as shown in the Installation and Operation manual supplied.

HA247733
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1.1.3 Operator interface

The major difference is the fact that the graphics recorder does not have an upper keyboard / display; the functions of
this being taken over by the graphics panel inthe door. The Secret-'til-lit keyboard functions are also mimicked by
the graphics panel using afull QWERTY keyboard. A full description of the graphics panel appears as section 2 of this
document. Continue at section 1.5 (Cleaning)

1.2 INTRODUCTION TO THE 180MM GRAPHICS RECORDER

Thisinstrument is essentially a standard 180mm chart recorder with the addition of a sophisticated, touch-sensitive
graphics screen to replace the 80-character display and associated keyboard. The basic information needed to operate
the recorder is contained in the Installation and Operation Manual and the Memory Card Manual supplied with the
recorder.

This manual explains the differences between the Graphics recorder and the standard unit.

Note: In order to simplify the text, process variables (i.e. Measuring channels, Derived channels, Total-
iser, Counter and Timer values) are referred to as ‘ points'.

1.2.1 Mechanical installation

The graphics door is thicker than that of the standard recorder,, and the recommended inter-recorder distance (horizon-
tal) istherefore greater (120mm) than standard (45 mm)

120 mm (4.7 in) min.

281 x 281 mm ; =
(-0 +1.4mm) - >

11.07 x 11.07 in
(- 0+ 0.05 in)

35 mm. (1.4 in) min. §

Figure 1.2.1 Panel cutout and minimum inter-recorder distances (180 mm. graphics recorder)

1.2.2 Electrical installation

Electrical installation is as shown in the Installation and Operation manual supplied.

1.2.3 Operator interface

The major differences are

1. The graphics recorder does not have an upper keyboard / display; the functions of this being taken over by the
graphics panel in the door.

2. A QWERTY keyboard appears when the OPERATOR key is pressed. Thissimplifies dataentry, in particular, of
text strings.

Continue at section 1.5 (Cleaning)

HA247733
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1.3 INTRODUCTION TO THE GRAPHICS DISPLAY UNIT
Thiswall or panel mounted graphics panel can be used as a control/display unit for one or more instruments, such as
I/O racks and chart recorders. When connected to a single unit, the graphics display is considered to be a part of that

unit; when connected to more than one unit, it is considered to be part of a network.

The main operating procedures are to be found in the Installation and Operation Manual (s) associated with the unit(s)
to which the graphics panel is connected. This manual explains only the use of the graphics panel.

1.3.1 Mechanical Installation

68 mm 50 mm
(2.68in) (1.971in)
<«—— 360 mm (14.2 in) —pw! ‘\‘ ;Q’L Panel mounting clamp
288 mm 271.2 mm
(11.4in) (10.17 in)

Panel thickness:L: Dl

Max = 25 mm (1 in)
Min = 5.1 mm (0.2 in)

!

| | ¢ :
| Panel mounting clamp

Front view View on right hand side

Cable entry
glands

21 mm Panel mounting clamps

(0.83 in) \ |
L‘—H oo o ‘H/ (two places)
:

s —

-~ alel

% 40.0 mm
132.0 mm| ™ {20mm

80.0 mm
(3.15in.)

346 mm
< (13.7 in)

View on underside

5 = - - 72 mm
“..120 mm (4.7 in) mirﬂ (1.65in) \ 199 mm
A = | (7:83in) |
348 x 273.5 mm '.I.':' F—’;:-';_: — - == ;1*:::; :‘:
co+iamm TR :; ;:
13.7x10.77 in S 240 mm | I
(-0+0.05in) o [ (9.451in) :; t
e i !
35 mm (1.4in) r_nin._l:'¢ o i 13 mm ! + N ;:
OS] e 2s00mm —p
a2mm _f (10.2in)
] e (1.65 in)
Panel cutout Wall mounting centres

Figure 1.3.1a Graphics Display Unit mechanical installation
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1.3.1 Graphics Display Unit Mechanical installation (Cont.)

Panel mounting

The fixing method is to insert the display unit through the
sealing gasket (if supplied) into a suitable aperture, and then
to secure it using the clamps supplied. The clamps are inter-
changeable, with two pairs of fixing holes, one pair on 199
mm centres (used for the top clamp); the other pair on 259 mm
centres, used for the bottom clamp.

Figure 1.3.1b Panel mounting

As shown in figure 1.3.1b, the clamps secure the display unit to the
panel by means of four screws which are passed from the front of the

unit through fixing holes in the unit’s back plate, and then tightened 72 mm
. . (1.65in) 199 mm
into the relevant tapped holes (M4) in the clamps. ‘\‘ (7.83n)
T— —— T — e — - -l
WALL MOUNTING N " ]I|
II
I
The unit is screwed to the wall using four screws of up to 4 mm diameter. (2;25"}“”’) I! !I
The fixing centres are as shown in figure 1.3.1c || ||
I
13mm _ 3 I €T -+ _;l
Ostm 1T T sseomm o
2mm (10.2in)

(1.65 in)

1.3.2 Electrical installation
3 ectrica staliatio Figure 1.3.1c Wall mounting centres

Supply voltage wiring

As shown in figure 1.3.2a, the supply voltage cable is terminated at aterminal block, revealed (behind atransparent
plastic cover) when the door is opened.

TO MEET ELECTRICAL SAFETY STANDARDS, THE OVERALL DIAMETER OF THE LEAD SHOULD BE
NO LESSTHAN 4 mm AND NO GREATER THAN 8 mm

WHILST PREPARING THE MAINS LEAD FOR TERMINATION, THE EARTH CORE MUST BE LEFT AT
LEAST 10 mm LONGER THAN THE LINEAND NEUTRAL CORES.

SUPPLY VOLTAGE SELECTION

Selection of supply voltage is made using the slider switch located behind the plastic cover as shown in figure 1.3.2a.
The dider switch is moved upwards for 90 to 132 Volts (110V displayed at the switch) or downwards for 180 to 264 V
ac (240 V displayed). The recorder adjusts to 50 or 60 Hz working automatically.

CAUTION
THE ABOVE INFORMATION IS CORRECT AT TIME OF WRITING, BUT THE SWITCH INDICA-
TION (110V or 240 V) SHOULD ALWAY S BE CHECKED BEFORE APPLY ING POWER.

HA247733
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1.3.2 Graphics Display Unit Electrical installation (Cont.)

WARNING /

When preparing the supply voltage
cable, the safety earth lead must be
left at least 10 mm. longer than the line
and neutral leads.

Make safety earth Perspex cover

connection here
\ Ve
/ 63 &
ﬁ S #‘\
Voltage selector switch
AR ;

P On-off switch

D

@

(Down for 115V; Up for 230V)

|
N
N (= ﬂ
__Connect Neutral

—(blue wire) here

[FEUSE

Fuse tray ] Connect Line
(3 Amp 1 x 1/4 in ceramic) (brown wire) here

Figure 1.3.2 Graphics panel supply voltage components
1.4 COMMUNICATIONS WIRING

1.4.1 Graphics Display Unit

Asshown in figure 1.4.1, the unit is fitted with two. 8-way terminal blocks. One of these blocksis used to communi-
cate with a host computer using MODBUS protocol (upper terminal block). This can be set to RS232C or RS422/485
as required, using the set-up switches accessed through a slot near the LOWER terminal block. The other (lower) ter-
minal block is aways set to RS422/485 (independently of the switch setting mentioned above), and is used to connect
to one or more recorders and/or /O racks.

Access to protocol switches for host
comms (upper connector) only
All switches left = RS232;

All switches right = RS422/485

Connection with _ ___>
Host computer clelelelelelele
Connection with g Lower connector always RS422/485

4000R 1/0O rack

Figure 1.4.1 Communications wiring (Graphics Display Unit)

HA247733
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1.4.2 180/250 mm recorders

The communications module is located at the rear of the recorder, and isfitted with two 9-way D-type connectors of
which the male connector only, is used.

Pin Function Pin Function
1 VY— 5 1 [V — W
2 RX 2 TXA
3 TX 3 TXB
4 DTR 4 Not connected
5 Signal ground 5 Signal ground
6 |DSR 6 | Not connected
7 |RTS 7 |RXB
8 |cTs 8 | RXxA
9 Not connected 9 Not connected

RS232 Pin out RS422/485 Pin out
(Switches up) (Switches down)
(Fixed plug only) (Plug or socket)

Figure 1.4.2 D-type pinouts

The pin-out of the D-type socketsisshowninfigure 1.4.2 Pin 1isconnected to recorder 5V via alkQ resistor. TX
should be connected to the host's RX terminal and vice-versa.

CAUTION
The OV (Signal ground) line must betied to earth at asingle point only, in the circuit. Before connecting
to the host, check to see if its signal ground is earthed. Multiple earthing can result in large circulating
current loops.

1.4.3 Host computer termination and biasing

When not communicating, recorder etc. outputs go to a high-impedance state to allow multi-drop connection without
crosstalk. Thiswill cause a problem if the host computer is not fitted with biasing resistors to pull these essentially
open-circuit linesto their idle states as defined in the RS422/485 standards. To overcome such problems, external re-
sistors can be fitted as shown in figure 1.4.3a below.

With long cable runsit may also be necessary to terminate the transmission line. Figure 1.4.3b shows how this may be
done using external resistors, if the host has no pull-up/down resistors fitted internally. Where the host computer has
its own pull-up/down resistors, the fitting of a 220 Q resistor across the hosts receive inputs (figure 1.4.3c) will termi-
nate the line correctly.

1.4.4 Communications mode selection

A number of small lever switches are located between the two 9-way D-type connectors. A pencil or small screwdriver
inserted through an appropriate aperture in the cover is used to switch al the levers upwards (RS232) or all downwards
(RS422/485)

1.4.5 Communications protocol

Communications with a host computer can take place using MODBUS protocol only. For further information, consult
Annex B of this manual.

HA247733
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5 Volts 5 Volts
aK? 470R
TxB TxB
Host . Host -
receiver Transrgglrldrl:; from receiver Transr(rerzgIrlcriw(_:t?rs:L from
device device
TxA TxA
4k7 470R
0 Volts 0 Volts
a. Host with external bias resistors b. Host with external bias resistors providing
termination.
5 Volt * For 'recorder’ read 'Graphics unit',
O'ts '‘Data acquisition unit' etc. as appropriate
4k7
min. TxB
Host |
receiver 220R  Transmit lines from
device recorder*
|
4k7 TXA
min.
0 Volts

c. Host with internal bias resistors and external termination.

Figure 1.4.3 Host computer biasing and termination
1.5 CLEANING

Foaming cleansers or proprietary window cleaners may be used to clean the graphics screen. Abrasive cleaning mate-
rials must be avoided.

1.6 ILLUMINATION

The graphics panel isaback-lit liquid crystal display. Should the backlighting eventually fail, thelocal service centre
should be contacted - there are no user serviceable parts associated with the door.

1.7 MEMORY CARD LOCATION

The memory card slot is located on the inside of the door as shown on the inside covers of this document. Every
graphics unit is fitted with amemory card driver, and ‘ Configuration Save and Restore’ software. Data archiving op-
tions are also available at extra cost.

HA247733
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2.0 GRAPHICS PANEL OPERATION (SINGLE UNITS ONLY)
For networked systems, see section 5 instead of section 2.
2.1 INITIAL DISPLAY

At first switch-on, adisplay page ‘PLANT SUMMARY' appears at the graphics panel (seefigure 2.1a). This contains:
a. lcons showing one group for each 1/0 board fitted.

b. Active aarm indicator, and chart off-line indicator

c. Analarm status display bar

d. A number of hard keys for controlling the display.

/ Go back one level key Chart off line indicator\
— PLANT SUMMARY - Alarm
indicator
D D D pty 4

J I J J O O b O J 0 0 g D‘\

0 m [ I R O R B | ] O [ ] O Cll
" O s O s A

Points (red in alarm) O O O O ﬁ;?#g

At first switch on there is one group display for each /O Board fitted, in slot number order. In this
example, slots 1 to 3 have 8-channel I/O boards fitted, and slot four has a 16-channel dc input
board fitted.

Each group display contains all the points for the I/0 board it represents.

Group contents can be edited in Group Configuration described in the installation and operation
manual supplied with the unit. Up to 16 groups can be displayed (8 for 180 mm. recorders) with a
free mix of 'points' (i.e. input channels, derived variables, totalisers etc.), but the more points
configured, the shorter the historical record - see section 2.2.5

Note: For demonstration purposes, this example shows groups 'Empty 1‘ and ‘Empty 3°
each with one point in alarm. This could of course not happen at first switch-on,
since no alarms would have been configured, and all channels would be 'Off".

Alarm status

= bar

(shows name of
group in _vvhich active
ALARM MULTI- OPERATOR alarm is located)

SUMMARY GROUP -w
Hard keys

1A]
i

Display mode  Keypad GOTO
Figure 2.1a Plant Summary display (250mm recorder)

2.1.1 GROUP ICONS

Note: 250 mm recorders have 17 groups. One of theseiscalled ‘ Everything’ and operatesin the same way
as for the non-graphics version BUT IT CANNOT BE DISPLAYED ON THE GRAPHICS SCREEN.
180mm recorders are similar, but have 9 groups, 8 of which can be displayed.

After group configuration (see the Installation and Operation manual) each group icon can have up to 16 points dis-
played. Although each group can have all process variables allocated to it (for logging or archiving purposes), only
thefirst 16 can be displayed.

Any process variable in alarm is displayed in red; steadily if the alarm has been acknowledged or flashing if not.

HA247733
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2.1.1 Group Icons (Cont.)

GOTO Key

Touching one of the group icons causes it to be outlined in yellow, and a new hardkey (called GO TO) to appear.
.%%. Touching this key causes the contents of the selected group to be displayed in detail, and anew hard key to appear
(called the Display Mode key).

DISPLAY MODE KEY

This key allows one of three group display modes to be selected. These display modes are called * Group Panel
ﬁ Display’, Group Bargraph Display’ and ‘ Group Trend Display’ and are described in detail in sections 2.2.2, 2.2.3
and 2.2.4 respectively, below.

To return to the plant summary page, the PLANT SUMMARY key at the bottom left can be operated, or the ‘ Go back
onelevel’ key ( [=——] ) at the top left of the page can be operated.

For further details refer to section 2.2.

2.1.2 Alarm status bar

Below the group displaysis an alarm status bar, which will be empty at first switch-on. After configuration, any ac-
tive alarm in a group causes the name of the group to appear in black on ared background.

For non-latching alarms, this background will flash until the alarm is acknowledged (when it will remain red continu-
ously), or until the cause of the alarm returns to a non-alarm state.

For latching alarms, the background will flash until acknowledged, after which it remains red continuously until the
cause of the alarm returns to a non-alarm state.

Touching an alarm icon causes the name of the group to change from black to yellow, and the GO TO key to appear.
Touching the GO TO key causes the relevant group to be displayed in whichever one of the three display modes (Sec-

tion 2.2 of this document) the group was last displayed. In group panel or bargraph modes, the item(s) in alarm can be
seen (displayed in red) and acknowledged using the ACK key at the top right of the screen.

2.1.3 Hard keys

There are eight positions for fixed-function keys, at the bottom of the page.

PLANT SUMMARY

Returns the user from any page to the PLANT SUMMARY page (figure 2.1a above). Thelegend isinvisible when the
Plant summary page itself is displayed.

HA247733
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ALARM SUMMARY HARDKEY

'Go back one level' key

ALARM SUMMATR RY 0 A

GROUP TAG DESCRIPTOR TYPE ACTIVE ACK CLEAR

All:Abs High|26/11/98 12:30:15
All:Abs High| 26/11/98 12:00:17 [12:02:13 (12:11:07
Al2:ROC Fall| 26/11/98 12:00:16 [12:02:13 (12:03:13

PRINTING FILTER

PAGE ‘ ‘ ‘ ‘ ALL

I

PLANT MULTI
SUMMARY AREA GROUP ||| OPERATOR

Keypad key GOTO key

Figure 2.1.3 Alarm summary page

Operation of this hardkey causes a display to appear (figure 2.1.3) showing the latest 16 alarmsto have been active in
all groups. For simplicity, only one group is shown in the figure. Referring to the figure, the time and date in the
active column have aflashing red background if the alarm is active but not acknowledged, or a solid red background if
active and acknowledged.

To display all the alarmsin a particular group, the group name should be highlighted by touching it in the GROUP/
TAG column, then by touching the GROUP key which appears below the ‘ Type' column.

Similarly, to display all the alarms associated with a particular point, the Group/tag column should be touched at the
appropriate point, and the POINT key touched.

If there are more than 16 active alarms, a downwards pointing arrow key appears to the right of the screen alowing
further alarmsto be displayed. On any but the first page, an upwards-pointing arrow also appears, allowing previous
pages-full of alarmsto be scrolled through.

New alarms are added to the top of the display asthey occur, the older ones moving down the list until the list is full
(512 darm events) after which the oldest alarm is discarded.

One or more alarm pages can be printed onto the chart - see section 3 of this document.

HA247733
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2.1.3 HARDKEYS (Cont.)
MULTI GROUP HARDKEY

This hard key causes a display of 4 groups to appear at the graphics panel. To select a different group for display,
touch the group that you want to change, then touch the ‘Keypad' hardkey . Thiswill fill the Group Panel Display
with the names of the displayable groups. Touch the required group name, (or, if the alarm summary page is required,
touch the ALARM SUMMARY key in the pop-up window) then touch the OK key.

Each of the displayed groups can appear in any of the three display modes described in sections 2.2.2, 2.2.3 and 2.2.4
below, soif required, asingle group can be displayed in three different windows in Group Panel, Bar graph and
Group trend display.

The alarm summary page can appear only once, and the ALARM SUMMARY key legend does not appear in the pop-
up window if the page is already on display.

OPERATOR HARD KEY

This hardkey causes the first of the Operator top level menu pages described in section 3 of the recorder manual to
appear at the top of the page. The operation pages are identical with those of the non-graphics recorder except that the
DISPLAY softkey and its sub menu do not appear. The configuration menu structure is entered from the CONFIG
softkey, followed by entry of the password (10 when despatched from the factory)

GROUP DISPLAY MODE

ﬁ This key allows the user to scroll through the three display modes available for groups. See section 2.2 for full
descriptions

KEYPAD HARDKEY

1 Thiskey has the following functions:

CCE 1 Allowsanew group to be selected for display in the multi-group display page.
2 In Group Trend mode (section 2.2.4 below), changes the real-time trend display to a‘historical’ display which
includes extra hard keys for scrolling backwards and forwards through the group history, for changing the time

scale of the historical display, and for printing the screen onto the chart.

GO TO HARDKEY

'%%. This key generally takes the operator ‘down’ one level in the display structure.

HA247733
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2.2 GROUP DISPLAYS

2.2.1 Plant summary display

For non-networked instruments, the recorder displays all configured groups, with group points represented by small
rectangles which are normally white, but are red or flashing red when in alarm. Seefigure 2.1a.

For networked instruments, see section 5.

To see aparticular group in more detail, touch the group and then the ‘GO TO’ button. Thiswill result in a display
such as that depicted in figure 2.2.2 (Group Panel Display), figure 2.2.3 (Group Bargraph display) or figure 2.2.4a
(Group Trend Display), according to which of these three modes was selected for the group last time. In order to see a
particular point in more detail, the point can be touched, followed by the GO TO key. Thiswill result in the point
display described below (section 2.2.5).

2.2.2 Group panel display

Go to

Group alarm
acknowledge.

previous page. Group name
=] Group : Demo 0 A
put temp put temp Input temp 3 I
201.35LNI1T}| |[197.22 1110 |[403.27 M/ A symbols
—\ [ (Red in alarm; flashing if
0.0 \ 700.0! 0.0 700.0f 0'.0 s 700.0 not acknowledged)
A L§ ®
LLow scale| High scale]
Digital display Bar graph
of measured presentation of
value with measured value
units below. Points
[ JeneT] [ ]
PLANT ALARM MULTI-
SUMMARY SUMMARY||| GrRoup |||OPERATOR @ E
L=
Display mode  Keyboard GOTO

Figure 2.2.2a Group panel display

The group panel display depicted above, shows all three channels as dc-type inputs. Figure 2.2.2b (below) shows the
different group panel point displays which can appear.

HA247733
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2.2.2 Group Panel Display (Cont.)

197.22 E'

-«

500.0

0.0

<I—Scale

Display for thermocouples,

resistance thermometers, dc mv/V, dc mA etc.

Litres |

213234.75<+—

DDD S A cons

IN

./“Q
N
—4 o

-@—Channel descriptor
Alarm icons

Measured value
(digital and analogue)

A
213.93

l/sec

Display for Analogue output and
Derived (Maths) channels

< Totaliser/counter descriptor

Current value of counter or totaliser
with units below

Digital display for showing Totaliser and counter values

-¢— Channel descriptor

IN

Event input (Contact
-@— closure) icon (shown

T

o OPEN
A
If open/closed text strings are entered
Event input in Channel Range configuration (see

1&0 Manual), then these text strings
appear instead of the switch icon.

(Contact closure) icon
(shown closed).

Event (digital) input displays

Figure 2.2.2b Point display types

ALARM SYMBOLS

The following table shows the icons associated with the different types of alarm available for use with the recorder.

= <> ]

Absolute high

Absolute low

Deviation in/out

m Rate of change (rising)
N Rate of change (falling)

Table 2.2.2 Alarm icons
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2.2.3 Group bargraph display

From the group panel display, touch the Display Mode key. The group is now displayed with its points in bar-graph
format as depicted in figure 2.2.3 In order to see a particular point in more detail, the point can be touched, followed
by the GO TO key. Thiswill result in the point display described below (section 2.2.5)

Group: Demo [ 0 [ A\J[AKT]

Intemp1]0.00 700.00[201.35  |Deg C{[J\J[][]

700.00(197.22  |Deg GJJ[][][]

Intemp3|0.00 700.00/403.27 Deg ]
\Tag \ \ Low scale\ \ Coloured analogue (bar-graph) displaj \ngh scale\

Digital display| [Alarm display]

[ IOEREN

[ ]

Figure 2.2.3 Group bargraph display

2.2.4 Real-time group trend display

From the group bargraph display, touch the display
mode key. The group points are now displayed as if
being traced on achart asdepicted in figure 2.2.4a.
The height of the chart page is equivalent to 338 sam-
pleintervals, wherethe sampleinterval isapart of the
group configuration. Table 2.2.4 below shows the
available sample intervals and the page height (in
time).

PLANT ALARM MULTI-
SUMMARY ||| ARFA I sumMmARY ||| GROUP ||| OPERATOR ﬁ E
Display mode GO TO key
key

Interval Time per page

1 second 338 seconds (5 min 38 secs)

2 seconds 676 seconds (11 min 16 secs)
10 seconds 3,380 seconds (56min 20 secs)
30 seconds 10,140 seconds (2 hrs 49 min)
60 seconds 20,280 seconds (5 hrs 38 min)

120 seconds

40,560 seconds (11hrs 16 min)

300 seconds

101,400 seconds (28 hrs 10 min)

600 seconds

202,800 seconds (56 hrs 20 min)

1800 seconds

608,400 seconds (7 days 1hr)

3600 seconds

1,216,800 seconds (14 days 2hrs)

Table 2.2.4 Equivalent chart speeds

Ascan be seen, infigure 2.2.4a, each of the traces has a pointer associated with it, either a'down’ (half) pointer, or for
one trace only an 'up/down’ (full) pointer which indicates a value on the scale above the pointer.

The trace with the full pointer isthe 'current’ trace, and its tag, descriptor, units and scale are displayed above the 'chart'
for approximately 15 seconds, after which the next trace in the group becomes 'current' for 15 seconds and so on.

HA247733
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2.2.4 GROUP TREND DISPLAY (Cont.)

[E— Group: Demo [0 |A] Ack Channel Tag,
Intemp3 / Input temp 3 [403.27 Deg C 0000 <¢——— Descriptor, Value,
0.00 | ! I I 700 Oq units and alarm status

AR % b o S
\ Channel scale
Pointers for channels - 25/ 11/ 98
Pointer for the channel whose
whose scales are not . )
. scale is currently displayed
currently on display
12:31:14 A arn(s) on 3
15: 30: 45
25/ 11/ 98
I nt enp3
15:28: 03
25/ 11/ 98

I- I ¥~ Alarm status bar

PLANT ALARM MULTI L
sUMMARY ||| AREA I SUMMARY ||| GRoup || |[OPERATOR ﬁ e

4

I}

'‘Display mode' key  'Keypad' key
(Use to return to (Use to call
Group Panel Display) command line)

Figure 2.2.4 Real-time Group Trend display

2.2.5 History group trend display

COMMAND MENU

Touching the KEY PAD key causes a command menu to appear, which contains History, Time, Trend and Print Select
keys (figure 2.2.5) the functions of which are described below. Although the display chart stopsrolling at the time the
keypad is touched, the recorder continues to store the tracesin its memory. This‘new’ tracing can be viewed using the

history down arrow key.

HISTORY

Operating the history up arrow key causes the display to ‘roll’ backwards so the history of the group can be seen. The

History down arrow key can be used to scroll forward to present time.

Wherever a power off has occurred, ablack line

is drawn across the 'chart' to indicate what has happened. Datafor the last 20 power-off eventsis saved; power-off

event 21 causing data prior to power-off event 1 to be lost, and so on.

The amount of history maintained within the recorder’s memory de-
pends on the total number of points configured in all the groups. Ex-
amples of approximate maximum numbers of stored pages for the two
available memory options (10MB or 20MB as specified at time of or-
der) aregivenintable 2.2.5 . The figures are approximate because dif-
ferent point types take up different amounts of memory.

No. of | Points/ [ No. of pages
groups | group [ 10MB | 20MB
2 4 550 1100
8 8 70 145
8 16 30 70
16 16 15 35
Table 2.2.5

Maximum number of pages per group
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2.2.5 HISTORY GROUP TREND DISPLAY (Cont.)

A vertical bar isdisplayed at the left side of the display. The height of the bar represents the proportion of the stored
data that the current page represents. For example if the bar is 1/4 the height of the page, then there are three pages of
history which can be rolled through, in addition to the current page. The position of the bar represents where the cur-
rent page liesin the historical record. For example, if the top of the bar is at the top of the page, then this pageisthe
latest page. The bar can be moved up and down by touching and dragging it, and can therefore be used as an alterna-
tive to the history keys.

TIME

Each touch of the time [=] key doubles the amount of chart displayed. For example, asingle operation would change
the amount of ‘chart’ on display from 5 to 10 minutes. A further operation would changeit to 20 mins. Thetime
key reverses this operation.

TREND SELECT

Operation of one of these keys causes one point’s trend to be selected, and to start flashing. To select the next point,
use the right arrow key; to select the previous point use the left arrow key. See also the ‘ CURSOR’ section below.

PRINTING

The Printing PAGE key allows the current page to be printed on the chart if the printer is on-line. See section 3 for
more details.

) ren lect k lect requir
Use Time keys to Use trend select keys to select required

Use history key(s) change the amount _trace. The selected trace flashes, and
to scroll through ~ of ‘chart displayed. its mgasured valug (at the cursor
the ‘chart'. position) appears in the status display.
STATUS DISPLAY.
— — Shows status of selected
HISTORY TIME TREND SELECT PRINTING v;: E. 53/71;/298De 09: 23: O* trend (point) at its intersection
Seiff. gc with the cursor.
‘ v H A ‘ ‘ H ‘ ‘ < H } ‘ ‘PAGE‘ Tag: | ntenp3 If no trend is selected, shows
e E— cursor date and time only.
History scroll bar / 26/ 11/ 98_
(Move up and
down by touch) ‘Use PAGE key to print current page. ‘
12:23:44 A arn(s) 371
09: 23: 34_|
I ntenmpl .
Status display shows date, Cursor (Move up or down by
<———time and measured value at *touching the screen)
the intersection of the cursor
and the selected 'trend'. 26/ 11/ 98
I nt enp2 I ntenp3 -
-@-Power off event indicator
09: 20: 52_
26/ 11/ 98_

- I:I 'Keypad' key

PLANT ALARM MULTI- LLL ﬂ —— (Use to return to
SUMMARY SUMMARY GROUP OPERATOR @ LLL real-time trending)
[ L

Figure 2.2.5 History Group Trend display

HA247733
Issue 7 Nov 98 Page 21



GRAPHICS UNITS INSTALLATION AND OPERATION MANUAL

2.2.5 HISTORY GROUP TREND DISPLAY (Cont.)
THE CURSOR

Touching the screen anywhere within the tracing area causes a horizontal cursor to move to the point where the screen
was touched. This cursor can be moved up and down by touching and dragging.

The status box at the top right-hand corner of the display shows the date and time that the cursor position represents, so
by watching the time display as you drag, you can position the cursor to the exact time you require.

If apoint is selected using the Trend Select key(s) then the tag and the measured value of that point, at the cursor time
are displayed, and will reflect any change you make to the cursor position. It isthus possible to find the value of any
point at any timein the historical record.

2.2.6 Point display

From the Group Panel or Group Bargraph Display in order to see a particular point in more detail, touch the point,
then the GOTO key. Thisresultsin adisplay such asthat depicted in figure 2.2.6 below. This display gives details of
the point’s configuration together with a ‘trace’ on the screen.

=i Point : Input temp 1 I s

. i . Intempl
Tag: |ntenpl Descriptor: Input tenmp 1
201.35d c
I nput Type: Thernocoupl e gooo deg

Scal ed: 0.00 to: 700.00 C

Format : XXX. XX
Range: 0.00 to: 700.00 C 25/ 02/ 95
Lin Func: type K
Danping: 2 s
BreakRsp: Drive Low
CJC:. External
12:18: 20
Alarm 1. Abs High Alarm 2: RCC fall 25/ 02/ 95
Enabl e: Latching Enabl e:  Non | atching
Dwell: 0 s Dwell: 0 s
Set point: 350 C Change: 1s
Hysteresis: 10.00 C Period: 1s
Aver age: 1s
Alarm 3: Dev out Alarm 4: Abs High 12:15: 42
Enabl e:  Trigger Enable: Of
Dwell: O s Dwell: O s
Ref erence: 10.00 C Setpoint: 10.00 C
Hysteresis: 0.000 C Hysteresis: 0.00 C
Devi ation: 1.000 C

[ pemo | []

PLANT ALARM MULTI
SUMMARY SUMMARY GROUP OPERATOR

Figure 2.2.6 Point Display
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3 PRINTING DISPLAY PAGES
3.1 SWITCHING THE PRINTER ON-LINE

The printer must be on-line before the print request is

made. If your printer is off-line, you can turn it on-line
asfollows:

Operator : Select a category
CHART CHANNEL PROCESS KEYS  MORE>

1. Operate the OPERATOR hard key.

CHART : Select a category
ON OFF SPEED LOG I NT MODE SCALES

2, Operatethe CHART softkey.

1

3. Operate the ON/OFF softkey /

Printer is Of |ine

ON PARK  ADVANCE

4. Operate the ON softkey IZI

Printer is On line

CFF

3.2 PRINTING TREND HISTORY

3.2.1 Page printing

The command menu of the Group Trend Display page (section 2.2.4), containsa PRINTING key labelled ‘PAGE'.
Operation of thiskey callsa‘window’ to the display asking whether scales are to be printed (figure 3.2.14).

HISTORY TIME TREND SELECT  PRINTING Time:26/11/98 09: 23: 01
Val ue:277.92 Deg ¢
via| -] | 4]P»]| |pc Tag: | nt emp3
26/ 11/ 98_
12:23: 44 Al ar nq
Print the current trend page of 09: 23: 34_
Demo
26/ 11/ 98_
WITH NO
SCALES ||| scaLes ||| CANCEL
09: 20: 52_
26/ 11/ 98_
PLANT ALARM MULTI- L
SUMMARY SUMMARY GROUP OPERATOR @ IC‘C‘C

Figure 3.2.1a Trend-print window (non-networked instruments)
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3.2 PRINTING TREND HISTORY (Cont.)

3.2.1 PAGE PRINTING (Cont.)
At the start of printing, amessageis printed on the chart as follows (where ‘Demo’ is the name of our group):
kkhkkhkkkkhkkhkhkhkkkhkkhhkhkkkkhk%x STAR'I’ Trend Prlnt Of (RQJP mn'o kkkhkkhkhkkkkhkhkhkkkhkkhhhkkkk*k
In order to make the printed trace as easily interpretable as possible, atime mark is printed at the beginning and just
before the end of trend printing, and where possible, every 55 mm in between. These time markings are accurate to the
chart history record, but they will not normally tally with the time markings on the display screen.

To stop printing, the page key is operated again and the ABORT PRINT key operated.

At the end of printing, or if printing is aborted, a message is printed on the chart followed as quickly as possible by a
time stamp.

EE R R I R O R END- Trend PI'I nt of GQQJP mrm R R I I R R I I R O

3.2.2 Continuous trace printing

With instruments with a‘network’ address set up in their ‘INSTRUMENT - CARDS' configuration, an extra option
(CONT.) is offered, which alows the tracing of the displayed group continuously, rather than just the currently dis-
played page (as described in section 3.2.1 above). Thisallows, for example, a group from an /O rack to be displayed
at the master unit and printed on the chart either of the master unit (if thisis a graphics recorder) or of that recorder
with Network address = 1, if the master is purely a display panel (i.e. without a chart). Operation of the CONT. key
calls the following page to the display:

HISTORY TIME TREND SELECT PRINTING Tinme:26/11/98 09:23: 01
Val ue:277.92 Deg ¢
wial - 4] ] |rer Tag: | nt emp3
26/ 11/ 98_
12:23:44 A arn
Print the current trend page of 09:23:34_
Unitl/Demo
26/ 11/ 98_
ABORT WITH NO
PRINT SCALES SCALES ||| CANCEL
09: 20: 52_
26/ 11/ 98_
[ ]["Bemo] ]
PLANT ALARM MULTI- I I -
SUMMARY SUMMARY GROUP OPERATOR m IIZIIZIIZ

Figure 3.2.2 Continuous trend-print window (networked instruments)
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3.2.2 CONTINUOUS TRACE PRINTING (Cont.)

If agroup is being trended, and the operator wishesto stop it, or to print another group a further operation of the
CONT. key calls anew dialogue window, which allows you to stop the current group printing, before operating the
CONT. key again to start printing the new group.

Press START to print this Group
Unit 1/Demo
or,
Press STOP to stop printing Group
Unit 1/Demo

START STOP CANCEL

Figure 3.2b Stop printing window (networked instruments only)

3.3 ALARM SUMMARY PRINTING

Thisfeature allows the printing of all or part of the alarm history of a single channel (point), asingle group, of single
instrument within a networked system (Area) or of all alarms. See section 2.1.3 (single instrument) or 5.2.1 (networked
instruments) for further details.

Note: The printer must be ON-LINE before the print request is made. To set the printer ON-LINE see
section 3.1

3.3.1 Single instruments

It is possible to print alarms of one point only, one group only or of all points. For example, if only alarms associated
with channel ‘Intemp 1’ are required, then one of the entries for ‘Intemp 1’ in the GROUP/TAG columns should be
touched, followed by the POINT hardkey.

Operation of the PAGE key then calls the ‘ Print the Alarm Summary’ dialogue box as shown in figure 3.3.1a. Ascan
be seen, thereisthe choice of ALL or CURRENT PAGE. Operation of either key resultsin theinitiation of printing. If
many alarms areinvolved, a‘Preparing datafor printing - Please wait!” message may appear in afurther dialogue box,
before printing starts.

At the start of printing, a message is printed on the chart as follows:

PRI NT: All Pages, FILTER ALL
kkkkikhkkhkkkkhkhkhkkkkikikhkkkkk*%x STAR‘I’ AI arm SUI’TTT'B.I'y prlnt kkkkkhkhkkkkhkkhkhkkkkikikhkkkkk*%

Where PRINT iseither ‘All pages’ or ‘ Current Page’ and FILTER is‘ALL’, ‘POINT’ or ‘GROUP

A similar message is printed at the end of printing, or if printing is aborted, followed as quickly as possible by atime
stamp.

To stop printing, afurther operation of the PAGE key calls afurther dialogue box, incorporating an ABORT PRINT
key, asshown infigure3.3.1b.
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3.3.1 SINGLE INSTRUMENTS (Cont.)

— A A » /\ »

TYPE ACTIVE

All:Abs High|[26/11/98 12:30:15
All:Abs High| 26/11/98 12:00:17
Al2:ROC Fall|26/11/98 12:00:16

GROUP TAG DESCRIPTOR

Intempl,Input temp 1
Intempliinput temp 1
Intempliinput temp 1

Print the Alarm Summary

CURRENT

PAGE CANCEL

PRINTING FILTER

ACK

12:02:13 |12:11:07
12:02:13 |12:03:13

PAGE

ALL

MULTI

GROUP OPERATOR

PLANT
SUMMARY AREA

Figure 3.3.1a Alarm Summary print window (non-networked instruments)

ABORT the current page print
or
Print the Alarm Summary

CURRENT
PAGE

ABORT ALL
PRINT PAGES

CANCEL

Figure 3.3.1b Abort print page

Page 26

HA247733

Issue 7 Nov 98



GRAPHICS UNITS INSTALLATION AND OPERATION MANUAL

3.3.2 Networked instruments

Alarm summary printing for networked instrumentsis similar to that for single instruments, the only difference being

that AREA (i.e. all the alarms associated with a particular network instrument) can be selected for printing, aswell as
the normal ALL, GROUP and POINT options.

Demo |[Intempl|[All:Abs High26/11/98713:48:08
Power |Watts3 [All:Devin 26/11/98 13:42:18
Demo Intempl1l|Al2:ROC Fal|26/11/98 13:36:17
Temps : 26/11/98 13:12:59

Print the Alarm Summary

CURRENT

PAGE CANCEL

13:44:13|13:45:07

13:40:43

13:18:12113:22:22

0 Al ACK

PRINTING FILTER
PAGE CONT ALL
PLANT MULTI
SUMMARY AREA GROUP ||| OPERATOR
Figure 3.3.2 Alarm summary print window (networked instruments)
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4 QWERTY KEYBOARD USAGE

The keyboard which appears when either the Operator or Configuration hardkey is pressed is similar in operation to
the secret-'til-lit keyboard of the standard 250 mm recorder, and thisiswell documented in the Installation and Opera-
tion Manual for that product. The only real differenceisthat the graphics keyboard isin the familiar QWERTY style,
whereas the secret-'til lit is alphabetic in layout.

For the 180mm recorder user, operation of the keyboard simplifies operation in general, and text entry in particular.
4.1 CHARACTER SETS

There are four aternative character sets as shown in figures 4.1a, 4.1b and 4.1c and in the list below which is accessed
by operation of the +/- key for each individual text character.

231« [\]7{|}~cadeiliAEaEo0y¢t¥aiounNaosj «»alfmot@Bowh =+><+=e
The characters shown in figure 4.1a are those which appear when the keyboard isfirst called up.

The characters in figure 4.1b appear when the up arrow key to the left of the keyboard is operated. Thiskey isalatch-
ing key i.e. oncetouched, it remains operative until it istouched again (return to lower case set) or until the adjacent
down arrow key is operated to call up the ‘international’ set.

The charactersin figure 4.1c appear when the down arrow key towards the | eft of the keyboard is operated. Thiskey is
alatching key i.e. oncetouched, it remains operative until it is touched again (return to lower case set) or until the
adjacent up arrow key is operated to call up the Capitals set

=] I n s tr ume en-t

Operator : Select a category
CHART CHANNEL PROCESS KEYS \V/@ {=b

‘ Softkey 1 ‘ Softkey 2 ‘ Softkey 3 ‘ Softkey 4 ‘ Softkey 5 ‘

EREREERRDRRRE
T [ [E [ [ [ I [ A = .
LA A T A

mwmmﬁﬁﬁwnm-/m@\mmw

\
Use to swap between positive
‘ IR and negative values or
(when editing text), to select Cursor key

Q Demo the alternative character set

PLANT AREA ALARM MULTI-
SUMMARY SUMMARY GROUP

o]

‘ A ‘ Field scroll key

Figure 4.1a Operator page showing default keyboard

The hardkeys Home, PGUP (Page scroll up), PGDN (Page scroll down) CLR (Clear) and Cancel (CNCL) are as de-
scribed in the relevant recorder's Installation and Operation manual. (CLRisthe‘C’ key and CNCL isthe X key)
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4.1 CHARACTER SETS (Cont.)

Ql Wl EfJRITH YL UL 1§ ol Pl +-

*ASDFGHJKL>

+ZXCVBNI\/I:,C|_R

Figure 4.1b ‘Capitals’ keyboard

1 2 3 4 5 6 7 8 9 0

0 U * o a B 0 vl u Py +/-
{ * el ANl YN %l &all #0 al e é || =
+ Q ii ( 0 $ ¢ é )2 , | CLR
Figure 4.1c ‘International’ keyboard
HA247733
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5.0 GRAPHICS PANEL OPERATION (NETWORKED UNITS ONLY)

For non-networked instruments (e.g. a single graphics recorder or a graphics unit with single recorder or /O rack) see
section 2 instead of this section.

5.1 INTRODUCTION

Instruments can be networked together under a‘Master’ graphics unit, either a graphics recorder (up to seven ‘slaves’),
or aremote graphics display unit with up to eight ‘slaves'.

5.1.1 Communications wiring

The interconnections amongst networked instruments using @) a graphics display unit and b) a 250 mm graphics re-
corder asthe ‘Master’ are shown below, in figure 5.1.1a./b All slave units should be ‘ daisy-chained’ together, with all
TxAs connected together, all TxBs connected together etc. The slave units’ Txs should be connected to the master
unit’s Rxs and vice-versa.

For communicating with a host computer, RxA at the computer is connected to TxA at the Master and RxB connected
to TxB and vice-versa. (For RS232, Rx at the computer should be connected to Tx at the ‘Master’ and vice-versa.)

It should be noted that the figure assumes isolated communications modules are fitted to instruments. Older instru-
ments may be fitted with non-isolated communications, in which case, thereisonly one (25-way) connector, not two

9-way connectors as shown.

Figure 5.1.1c shows pinouts for the various communications modul es.

Note. The OV (Signal ground) line must be tied to earth AT A SINGLE POINT in the circuit. If a host
computer isto be apart of thecircuit, check that the signal ground isnot also earthed. Multiple grounding
can result in large circulating current loops

5.1.2 Address and ldent

On despatch from the factory, each instrument with Networking software fitted has an address of 255. For each instru-
ment, it is necessary to change this to an address which is unique within the network (i.e. no two instrumentsin a net-
work may have the same address).

Each instrument is also supplied with a legend (IDENT) describing the type of instrument. This can be edited as re-
quired, but it should be remembered that in many cases only the first eight characters of the IDENT appear on the
screen.

SUGGESTED ADDRESSING TECHNIQUE
Once al the instruments have been wired up, apply power to the Master unit, and to ONE of the Slave units. If the

Master unit is a graphics recorder, itsaddressisset to 1, and cannot be changed. If the Master unit is a Display unit
only, it does not have an address at all.

Continued
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Figure 5.1.1a Typical network interconnections
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Figure 5.1.1b Communications wiring
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Isolated Comms
(2 x 9-way D-types)

Pin Function Pin Function
l W Vv l 1k0 SV
2 |RX 2 |TXA
3 |TX 3 |TXB
4 |DTR 4 | Not connected
5 |Signal ground 5 | Signal ground
6 |DSR 6 | Not connected
7 |RTS 7 |RXB
8 |CTS 8 |RXA
9 Not connected 9 Not connected

RS232 Pin out RS422/485 Pin out
(Switches up) (Switches down)
(Fixed plug only) (Plug or socket)

Comms pinouts for current recorders and I/O (data acquisition) racks.
(I/O racks may use only the fixed male connector (plug) for the serial link)

RS232 Terminations RS422/485 Terminations
5v* | Rx | Tx |DTR| OV |DSR|RTS|CTS 5v* | TXA| TxB| NC| OV | NC | RxB|RxA
RS232 available with upper Lower connector always RS422/485.
connector only (all switches left) Upper connector selectable RS232

(all switches left) or RS424/485
(all switches right)

Comms pinouts for Graphics Display Units

Non-Isolated Comms
(25-way D-type)

Pin Function Pin Function
1 |Protective ground 1 |Protective ground
2 |TX 2 |TXB
3 RX 3 TXA
4 |[RTS 4 |RXB
5 |CTS 5 |RXA
6 |DSR 6 |Not connected
7 |Signal ground 7 |Signal ground

19 | Vi % 19 V%

20 |PTR 20 |Not connected

RS232 Pin out RS422/485 Pin out
(Switches right) (Switches left)

Comms pinouts for previous recorder versions

Figure 5.1.1c Communications pin allocations
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5.1.2 ADDRESS AND IDENT (Cont.)

If the dlave unit still has address 255 (as despatched from the
factory), then once the Master unit has initialised, the enter
password page (see below) appears. —|

If an address of 1 to 8 has previously been entered, press the
OPERATOR button at the bottom of the screen, then operate
the MORE softkey until the legend CONFIG appears on the
bottom line.

Operate the CONFIG softkey
Enter 10 from the keyboard. Operate the ENTER softkey

Operate the INSTRM softkey

Operate the MORE> key until the legends IDENT and NET-
WORK appear at the bottom line.

Operate the IDENT softkey, then use the keyboard to enter a
descriptor of up to 20 characters.

Operate the ENTR key on the keyboard

Operate the NETWORK softkey and enter an address be-
tween 1 and 8 (1 not available if the master unit is a graphics
recorder).

Operate the ENTR key on he keyboard, then confirm the
new address, The unit will now initialise, and the Plant
Summary page will be returned to.

In the case of a Graphics display unit, the plant summary
page will, at this stage, be similar to that shown in figure

Enter Password 10
QT ENTER

I J [(press i J I J I |

Configuration : Select a category

INSTRM  CHART CHANNEL GROUP MORE>

Cees]CJC_JC_JC 1

Instrument : Select a category

CLOCK  MSG S ALM MSGS SCALES  MORE>

Instrunent : Select a category

CARDS ~ PASSWD  KEYS LANG GE  MORE>
( J [ | [[Press ||
Instrunent : Select a category

REM CJ LIN TAB CYCLE SYS ERR MORE>

J [LPress ||

Instrument : Select a category

| DENT NETWORK MORE>

Operator
menus used
only if an
address
other than
255 has
previously
been set up

Descriptor 20 characters max

[ e e o

'

G aphic network address 255

CJC JC I 1JcJ

Confirmrestart on address N
QUIT CONTI NUE

I | [[Press || Il Il |

2.1abecause with only one ‘slave’, it does not consider itself to be networked.

Enter address 1 to 8,
then ENTR key

A further instrument should now be powered up, and its address can be set up as described above. The process should
be repeated until all instruments have been set up. After each instrument hasinitialised, aPlant summary page will

appear similar to that shown in figure 5.2.1a.

Note: All network printing (trending or logging to chart) is sent to that instrument which has address 1.
This means that with a Graphicsrecorder Master, the Master unit carries out all network printing. With a
Graphics Display Unit, address 1 must be allocated to achart recorder (rather than an 1/0 rack) for network
printing to work. See section 5.3 for network printing details.
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5.2 OPERATION
5.2.1 Plant Summary page

The plant summary page containsicons of all currently active instruments connected to the network. (It can also con-
tain ‘greyed’ icons for instruments that have ceased communicating, or for addresses which have been ‘missed out’).

The bottom section of the display also contains
a. Analarm status display bar
b. A number of hard keys for controlling the display.

[—] PLANT SUMMARY
Network item IDENT as set up
-~ in the Instrument Configuration.
I
‘ U A ‘ 0 A‘ | 0 M{'\_S@us indicators
=3 e e} A e e e s (Printer off and System erron
l:l l:l l:l l:l l:l l:l l:l l:l l:l l:l l:l EL\ Group status indicators
N N I I N I I I (red if any item in alarm)
N I N N I N N I /E' C 1]
8 I

Up to eight status displays for network
units (recorders and/or I/O racks).
Touch a display, then GOTO key to
display Network unit AREA page.

Alarm indicator

Top line = 1st 8 characters of IDENT
Bottom line = 1st 8 characters of
/ Group in which alarm is active.

Alarm status
—

[ RS < —  bar
(shows locations of

ALARM MULTI- any active alarms)
SUMMARY GROUP OPERATOR

Hard keys

Display mode Keypad GOTO

Figure 5.2.1a Plant Summary display

Unit icons
Each active instrument in the network has an icon headed by the first 17 characters of the instrument IDENT.

Below the header is an areain which the instrument’s status can be displayed. Currently, only two status icons can be
displayed, oneindicating that the relevant unit’s printer is off-line, the other indicating any system errors which may
have occurred in the unit. (See section 2 of the Installation and Operating manual supplied with the unit in question).

Below this, there are either 8 or 16 group symbols (according to model) which are either background colour, or red if
any point inthe group isin alarm. If in alarm, thered symbol will flash until acknowledged, or, for ‘unlatched’” alarms
only, until the point returnsto a non-alarm state.

HA247733
Page 36 Issue 7 Nov 98



GRAPHICS UNITS INSTALLATION AND OPERATION MANUAL

5.2.1 PLANT SUMMARY PAGE (Cont.)
Alarm status bar

Below the unit displaysis an alarm status bar. Any active alarm causes the first 8 characters of the instrument IDENT
and the first 8-characters of the name of the group to appear in black on a red background.

For non-latching alarms, this background will flash until the alarm is acknowledged (when it will remain red continu-
ously), or until the cause of the alarm returns to a non-alarm state.

For latching alarms, the background will flash until acknowledged, after which it remains red continuously until the
cause of the alarm returns to a non-alarm state.

Touching an alarm icon causes the name of the group to change from black to yellow, and the GO TO key to .%%.
appear. Touching the GO TO key causes the relevant group to be displayed in whichever of the three display

modes (section 5.2.3) it wasin last time it was active. In Group panel and Bargraph modes, theitem(s) in

alarm can be seen (displayed in red) and acknowledged using the ACK key at the top right of the screen.

Hard keys
There are eight positions for fixed-function keys, at the bottom of the page.
PLANT SUMMARY

Returns the user from any page to the PLANT SUMMARY page (figure 5.2.1a above). The legend isinvisible when
the Plant summary page itself is displayed.

AREA

Returns the user from the current instrument’s screens to the Area Page described in section 5.2.2 below. The legend is
invisible unless a display page for a particular instrument is being viewed. For example the AREA legend isinvisible
whilst the Plant Summary and Alarm Summary pages are being displayed, since both these deal with all the instru-
ments in the network, not with one instrument in particular.

ALARM SUMMARY
Operation of this hardkey causes a display to appear (figure 5.2.1b) showing the latest 16 alarms to have been activein
all instruments (areas) in the network. Referring to the figure, the time and date in the active column have aflashing

red background if the alarm is active but not acknowledged, or a solid red background if active and acknowledged.

To display all the alarms associated with a particular instrument, the instrument name should be highlighted by touch-
ing it in the AREA column, then by touching the AREA key which appears below the ‘ Type' column.

Similarly, to display all the alarms associated with a particular point, the Group/tag column should be touched at the
appropriate point, and the POINT key touched.

If there are more than 16 active alarms, a downwards pointing arrow key appears to the right of the screen allowing
further alarmsto be displayed. On any but the first page, an upwards-pointing arrow also appears, allowing previous
pages-full of alarmsto be scrolled through.

New alarms are added to the top of the display asthey occur, the older ones moving down the list until the list is full
(512 darm events) after which the oldest alarm is discarded.

One or more alarm pages can be printed onto the chart - see section 3 of this document.
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5.2.1 PLANT SUMMARY PAGE (Cont.)
'‘Go back one level' key
ALARM SUMMATR RY |0 |AJ[ASK]

Intempl|All:Abs High26/11/98 13:48:08

Watts3 JAll:Devin 26/11/98 13:42:18 |13:44:13|13:45:07
Intempl|Al2:ROC Fal|26/11/98 13:36:17 (13:40:43|13:47:09
Intem31|A41:AbsLow 26/11/98 13:12:59 (13:18:12|13:22:22

PRINTING FILTER
pace Jlcont ||| | | |
PLANT MULTI
SUMMARY AREA GROUP ||| OPERATOR

Keypad key GOTO key

Figure 5.2.1b Alarm summary page for networked instruments
MULTIGROUP HARDKEY

This hard key causes a‘select area’ pop-up page to appear (figure 5.2.1c). Once the required instrument has been se-
lected and the OK key pushed, 4 groups appear at the display. Each group can be in any of the three display modes
(Group Panel, Bar graph or Group trend) as described in section 5.2.3 below.

To select adifferent group for display, touch the group that you want to change, then touch the ‘Keypad’ hardkey. A
pop-up window appears, containing all the available groups and (unlessit is already being displayed in one of the win-
dows) an ‘Alarm summary’ key. Touching any group or the Alarm Summary key, followed by ‘OK’, causes the new
selection to appear in the window.

OPERATOR HARDKEY

Operation of thiskey callsa‘ Select an Area’ page to appear (figure 5.2.1¢), showing instrument icons. Select the re-
quired instrument by touching itsicon, then pressthe OK key. This causes the first of the Operator top level menu
pages described in section 3 of the relevant manual to appear at the top of the page. The operation pages are identical
except that the DISPLAY softkey and its sub menu do not appear. The configuration menu structure is entered from the
CONFIG softkey, followed by entry of the password (10 when despatched from the factory).
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5.2.1 PLANT SUMMARY PAGE (Cont.)

mml [
|
=
<]
=
<]
=
T

ml D
(]

OK CANCEL

—mm|
m_ ]|

Demo

m

ALARM MULTI-
SUMMARY GROUP OPERATOR

=

Figure5.2.1c Select Area Page

DISPLAY MODE KEY

@ This key allows the user to scroll through the three display modes available for groups. See section 5.2.
3for full descriptions

KEYPAD HARDKEY

This key has the following functions:

—— 1 Allowsanew group to be selected for display in the multi-group display page.
tcC || 2 InGroup Trend mode (section 5.2.3 below), changes the real-time trend display to a* historical’ display
which includes extra hard keys for scrolling backwards and forwards through the group history, for changing
the time scale of the historical display, and for printing the screen onto the chart.
GOTO HARDKEY

'%%_ This key generally takes the operator ‘down’ one level in the display structure.
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5.2.2 Area Page

In order to look at a particular instrument in detail, operate the Plant summary key, touch the required instrument’s
icon, then touch the GOTO key (bottom right of the display screen). This brings what is called the Area Page to the

display. Thisissimilar to the Plant Summary page for non-networked instruments, but has the instrument Ident asits
title.

The area page (figure 5.2.2a) contains:

a. Group icons showing (as despatched from the factory) one group for each 1/0 board fitted, though thisis config-
urable in Group configuration.

b. Actveaarmindicator and chart off-line indicator.

c. Alarm status bar as described for the plant summary page (section 5.2.1)

d. Hardkeysfor controlling the display, as described for the plant summary page (section 5.2.1)

/ Go back one level key Chart off line indicator\
— A VN S [/ }+— Ao
indicator
P P P pty 4
O O O O O O O o OO O O e
O O m O ([ R m OO O O 0O o Oof
oot (req m alarm 0 O O J|Group
Points (red in alarm
( ) 0 O qame

At first switch on there is one group display for each 1/O Board fitted, in slot number order. In this
example, slots 1 to 3 have 8-channel I/O boards fitted, and slot four has a 16-channel dc input
board fitted.

Each group display contains all the points for the I/0 board it represents.

Group contents can be edited in Group Configuration described in the installation and operation
manual supplied with the unit. Up to 16 groups can be displayed (8 for 180 mm. recorders) with a
free mix of 'points’ (i.e. input channels, derived variables, totalisers etc.), but the more points
configured, the shorter the historical record - see section 5.2.3

Note: For demonstration purposes, this example shows groups 'Empty 1‘ and ‘Empty 3¢
each with one point in alarm. This could of course not happen at first switch-on,
since no alarms would have been configured, and all channels would be 'Off'.

Alarm status

bar

(shows name of
group in _which active
ALARM MULTI- OPERATOR alarm is located)

SUMMARY GROUP -
Hard keys

[A]
i

Display mode Keypad GOTO

Figure 5.2.2a Area Display page

GROUP ICONS

Note: 250 mm graphics recorders have 17 groups. One of theseis called ‘ Everything’ and operatesin the
sameway asdoesthe non-graphicsrecorder BUT IT CANNOT BE DISPLAY ED ON THE GRAPH-
ICS SCREEN. 180mm instruments are similar, but have 9 groups, 8 of which can be displayed.

After group configuration (see the Installation and Operation manual) each group icon can have up to 16 points dis-

played. Although each group can have all process variables allocated to it (for logging or archiving purposes), only the
first 16 can be displayed.

Any process variable (in any of the network instruments) inalarm isdisplayed in red; steadily if the alarm has been
acknowledged or flashing if not.
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5.2.2 AREA PAGE (Cont.)

GOTO Key

.%%. Touching one of the group icons causes it to be outlined in yellow, and a new hardkey (called GO TO) to appear.

Touching this key causes the contents of the selected group to be displayed in detail, and a new hard key to appear
(called the Display Mode key).

DISPLAY MODE KEY

E} This key allows one of three group display modesto be selected. These display modes are called ‘ Group Panel
Display’, Group Bargraph Display’ and ‘ Group Trend Display’ and are described in detail in section 5.2.3, below.

To return to the Area page, the AREA key at the bottom |eft can be operated, or the Go back one level’ key ([—)
at the top | eft of the page can be operated.

5.2.3 Group displays

To see aparticular group in more detail, touch the group and then the ‘GO TO’ button. Thiswill result in adisplay
such as that depicted in figure 5.2.3a (Group Panel Display), figure 5.2.3c (Group Bargraph display) or figure 5.2.3d
(Group Trend Display), according to which of these three modes was selected for the group last time. Use the Display
mode key to scroll through the three types of display.

In order to see a particular point in more detail, the point can be touched, followed by the GO TO key. Thiswill result
in the point display described below (section 5.2.4).

Group panel display

Goto
Orovious page. Ident and group name N

h Group alarm
= Unit 1/ Demo mﬂ acknowledge.

Input temp 3

2013511 || ||197.22.41 11| || 403.27K /1
\

0.0 \ 700.0] 0.0 700.0 0.0 A 700.0
»

X

Alarm symbols
(Red in alarm; flashing if
not acknowledged)

A
\ Lowscale] | High scate

Digital display Bar graph

of measured presentation of
value with measured value
units below. Points

[ Bemo | []

—
PLANT ALARM MULTI-
SUMMARY AREA SUMMARY||| GROup [||OPERATOR @ i
L
Display mode  Keyboard GOTO

Figure 5.2.3a Group Panel display
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5.2.3 GROUP DISPLAYS (Cont.)

The group panel display depicted above, shows all three channels as de-type inputs. Figure 5.2.3b (below) shows the

different group panel point displays which can appear.

-@—Channel descriptor
Alarm icons

Measured value

197?;692@%

0.0 500.( ’—Scale

Display for thermocouples,
resistance thermometers, dc mv/V, dc mA etc.

(digital and analogue)

< Totaliser/counter descriptor

Litres |

|y Current value of counter or totaliser
2 13234 . 7\' < with units below

Digital display for showing Totaliser and counter values

IN
./‘.

<@— Channel descriptor

— DDD E<_ Alarm icons

Event input (Contact
@— closure) icon (shown
open).

NG

— s o

Event input
(Contact closure) icon

(shown closed).

A
213.93

l/sec

Display for Analogue output and
Derived (Maths) channels

N

OPEN

If open/closed text strings are entered
in Channel Range configuration (see
1&0 Manual), then these text strings
appear instead of the switch icon.

Event (digital) input displays

ALARM SYMBOLS

Figure 5.2.3b Point display types

The following table shows the icons associated with the different types of alarm available for use with the recorder.

Absolute high

m Rate of change (rising)
N Rate of change (falling)

Table 5.2.3a Alarm icons

Absolute low

[ <> ]

Deviation in/out
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5.2.3 GROUP DISPLAYS (Cont.)
Group bargraph display

From the group panel display, touch the Display Mode key. The group is now displayed with its points in bargraph
format as depicted in figure 5.2.3c In order to see a particular point in more detail, the point can be touched, followed

by the GO TO key. Thiswill result in the point display described in section 5.2.4 below.

Unit 1\Demo [0 A

700.00[201.35  |Deg CJ\[][]
700.00[197.22  |Deg c|J[][]]]
W

700.00403.27  |Deg d|J[I/[]

Intemp3|0.00

Alarm display

\Tag \ \ Low scale\ \ Coloured analogue (bar-graph) displa;)( \ High scale\

e ]

PLANT ALARM MULTI-
SUMMARY ||| AREA SUMMARY ||| GROUP ||| OPERATOR @ E

GO TO key

Display mode
key

Figure 5.2.3c Group bargraph display
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5.2.3 GROUP DISPLAYS (Cont.)
Real-time group trend display

From the group bargraph display, touch the display mode
key. The group points are now displayed asif being traced
on achart asdepictedinfigure5.2.3d. The height of the
chart page is equivalent to 338 sample intervals, where the
sampleinterval is entered as a part of the group configura-
tion. Table5.2.3b shows the available sample intervals

Interval Time per page

1 second 338 seconds (5 min 38 secs)

2 seconds 676 seconds (11 min 16 secs)
10 seconds 3,380 seconds (56min 20 secs)
30 seconds 10,140 seconds (2 hrs 49 min)
60 seconds 20,280 seconds (5 hrs 38 min)

120 seconds

40,560 seconds (11hrs 16 min)

300 seconds

101,400 seconds (28 hrs 10 min)

600 seconds

202,800 seconds (56 hrs 20 min)

1800 seconds

608,400 seconds (7 days 1hr)

3600 seconds

1,216,800 seconds (14 days 2hrs)

and the page height (in time).
Table 5.3.2b Equivalent chart speeds

Ascan be seen, infigure5.2.3d, each of the traces has a pointer associated with it, either a'down' (half) pointer, or
for one trace only an 'up/down’ (full) pointer which indicates a value on the scale above the pointer.

The trace with the full pointer isthe 'current’ trace, and its tag, descriptor, units and scale are displayed above the 'chart'
for approximately 15 seconds, after which the next trace in the group becomes 'current’ for 15 seconds and so on.

[— Group: Demo [O]A[ Ack Channel Tag,
[Intemp3/ Input temp 3 [403.27 Deg C oooo <4¢——— Descriptor, Value,
0.00 \ \ ! \ 700.0q units and alarm status

P~ b = S
\ Y Channel scale
i 25/ 11/ 98
\Tvﬁgzrzgglre(;haargnr?cl)st Pointer for the channel whose
. scale is currently displayed
currently on display
12:31:14 A arn(s) on 37
15: 30: 45
25/ 11/ 98
15:28:03
25/ 11/ 98
u- I ¥~ Alarm status bar
PLANT ALARM MULTI LLL
suMMARY ||| AREA |l suMMARY ||| Group || |[OPERATOR @ -

} }

'Display mode' key  'Keypad' key
(Use to return to (Use to call
Group Panel Display) command line)

Figure 5.2.3d Realtime Group Trend display
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5.2.3 GROUP DISPLAYS (Cont.)

History group trend display
COMMAND MENU

Touching the KEY PAD key causes a command menu to appear, which contains History, Time, Trend and Print Select
keys (figure 5.2.3¢e) the functions of which are described below. Although the display chart stopsrolling at the time the
keypad is touched, the recorder continues to store the tracesin its memory. This‘new’ tracing can be viewed using the
history down arrow key.

HISTORY

Operating the history up arrow key causes the display to ‘roll’ backwards so the history of the group can be seen. The
History down arrow key can be used to scroll forward to present time. Wherever a power off has occurred, a black line
isdrawn across the 'chart' to indicate what has happened. Datafor the last 20 power-off eventsis saved; power-off
event 21 causing data prior to power-off event 1 to be lost, and so on.

No. of | Points/| No. of pages
The amount of history maintained within the recorder’s memory depends groups | group [ 10MB | 20MB
on the total number of points configured in @l the groups. Examples of > 2 550 1100
approximate maximum numbers of stored pages for the two available 8 8 70 145
memory options (10MB or 20MB as specified at time of order) are given 8 16 30 70
intable 5.2.3 . The figures are approximate because different point types 16 16 15 35

take up different amounts of memory.

A vertical bar isdisplayed at the left side of the display. The height of the bar represents the proportion of the stored
data that the current page represents. For example if the bar is 1/4 the height of the page, then there are three pages of
history which can be rolled through, in addition to the current page. The position of the bar represents where the cur-
rent page liesin the historical record. For example, if the top of the bar is at the top of the page, then this pageisthe
latest page.

The bar can be moved up and down by touching and dragging it, and can therefore be used as an alternative to the
history keys.

TIME

Each touch of the i meE| key doubles the amount of chart displayed. For example, asingle operation would change
the amount of ‘chart’ on display from 5 to 10 minutes. A further operation would changeit to 20 mins. The time
key reverses this operation.

TREND SELECT

Operation of one of these keys causes one point’s trend to be selected, and to start flashing. To select the next point,
use the right arrow key; to select the previous point use the left arrow key. See also the ‘ CURSOR’ section below.
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5.2.3 GROUP DISPLAYS (Cont.)

PRINTING

The PRINTING - PAGE key allows the current page to be printed on the chart of the device with network address 1,

provided its printer ison-line. Alternatively the displayed group can be continuously trended on the chart (CONT.
key). See section 3 for more details.

. tren lect k t lect requir
Use Time keys to Use trend select keys to select required

; . The selected trace flashes, and
Use history key(s) change the amount trace. T ‘
to scroll through — of ‘chart displayed. its mgasured valut_e (at the cursor
the 'chart". position) appears in the status display.
STATUS DISPLAY.
— — Shows status of selected
HISTORY TIME TREND SELECT PRINTING VT: me: 23913/298&:’ 09: 23: O* trend (point) at its intersection
alue. 277, gc with the cursor.
‘ v ‘ ‘ Y ‘ ‘ H ‘ ‘ 4 H } ‘ ‘PAGE‘ ‘CONT‘ Tag: I ntenp3 If no trend is selected, shows
cursor date and time only.
N History scroll bar / 26/11/98_
(Move up and
down by touch) Use PAGE key to print current page, or

12:23:44 A arn(s) ox)\3|use CONT key to print the currently
displayed group continuously.

09: 23: 34 |
| ntpret /7< Status display shows date, @-Cursor (Move up or down by

<———time and measured value at touching the screen)
the intersection of the cursor
and the selected ‘'trend'. 26/ 11/98_

I ntemp3

I ntemp2

<@-Power off event indicator

09: 20: 52_

26/ 11/98_

L] Bme | ]
I/I 'Keypad' key
PLANT ALARM MULTI- LL L —— (Use to return to
SUMMARY SUMMARY GROUP ||| OPERATOR m CEs #/ real-time trending)
CLL ||/

Figure 5.2.3e History Group Trend display

THE CURSOR

Touching the screen anywhere within the tracing area causes a horizontal cursor to move to the point where the screen
was touched. This cursor can be moved up and down by touching and dragging.

The status box at the top right hand corner shows the date and time that the cursor position represents, so by watching
the time display as you drag, you can position the cursor to the exact time you require.

If apoint is selected using the Trend Select key(s) then the tag and the measured value of that point, at the cursor time
are displayed, and will reflect any change you make to the cursor position. It isthus possible to find the value of any
point at any time in the historical record.
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5.2.4 Point display

From the Group Panel or Group Bargraph Display in order to see a particular point in more detail, touch the point,
then the GOTO key. Thisresultsin adisplay such asthat depicted in figure 5.2.4 below. This display gives details of
the point’s configuration together with a ‘trace;’ on the screen.

= Point : Input temp 1 0 | A|[ACKT
. - . Intempl
Tag: Intenpl Descriptor: Input tenp 1 |
| 201.35d
I nput Type: Thernocoupl e OO0 deC
Scal ed: 0.00 to: 700.00 C
Format: XXX XX
Range: 0.00 to: 700.00 C 25/ 02/ 95
Lin Func: type K
Danping: 2 s
BreakRsp: Drive Low
CJC. External
12:18:20
Alarm1: Abs High Alarm2: RCC fall 25/ 02/ 95
Enabl e: Latching Enabl e:  Non [ atching
Dwell: 0 s Dwell: 0 s
Setpoint: 350 C Change: 1s
Hysteresis: 10.00 C Period: 1s
Aver age: 1s
Alarm 3: Dev out Alarm 4: Abs High 12:15:42
Enabl e:  Tri gger Enable: O f
Dwell: 0 s Dwell: 0 s
Reference: 10.00 C Set point: 10.00 C
Hysteresis: 0.000 C Hysteresis: 0.00 C
Devi ation: 1.000 C
PLANT ALARM MULTI
SUMMARY AREA SUMMARY ||| GROuP ||| OPERATOR

5.3 NETWORK PRINTING

5.3.1 Group printing

Figure 5.2.4 Point Display

This allows a group from any networked instrument (including 1/0 racks) to be traced on a chart, by displaying the

relevant group as a History Group trend display (see figure 5.2.3e above), then operating the CONT. print key.

RULES

1. Therecorder which does the printing (called the network printer) must have network address 1. When a graphics
recorder is being used as the master, its addressis preset to 1 and cannot be changed. Thusin such acase, the
master unit is always the network printer,

2. Inthe INSTRUMENT configuration of the network printer, one of the CARDS slots must be set to ‘ network’ .
This takes up two addresses, and the 16-channels associated with these addresses are the channel s used to trace the
incoming group’s channels. The network printer’s total number of measuring channelsis thus reduced by 16. See
table 5.3 for address/channel cross reference.

3. If asecond group is selected for network printing, a message will be displayed on the screen, asking if you want
to abandon printing of the current group.

See Section 3 for full details of printing.
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5.3 NETWORK PRINTING (Cont.)

Channel numbers
Address| 250 mm recorder/ 180 mm recorder
I/0O rack

1 1to8 1to8

2 9to 16 9to 16
3 17 to 24 17 to 24
4 251to 32 251to 32
5 3310 40 3310 40
6 41 to 48 41 to 48
7 49 to 56 Relay only
8 57 to 64 Relay only
9 65to 72 Relay only
A 73 to 80 N/A

B 81 to 96 N/A

Table 5.3 Channel / Address cross reference

As can be seen from the table above, if the card address 3 is selected to ‘Network’, then the 16 points from the group
to be printed will appear as channels 17 to 32 on the net printer chart. If an input card has previously been allocated
address 3 (or 4), then the input channels associated with this card will not be traced, nor can they be configured.

(‘ Config not available this channel’ message appears.)

5.3.2 Log printing
L ogs can be printed to the network printer, by setting their destination to ‘Net printer’. A second page (accessed by

using the page up/down key) allows aline length (number of characters) to be set up. It is recommended that this be set
to 77 for 180 mm. printers or to 104 for 250 mm printers.
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5.4 MULTIPLE CONTROL PANELS
Where one or more slave units have associated control panels/ displays, then the following rules apply:

1. When the master unit isin OPERATOR or CONFIG mode, then the associated slave unit top-level Operator Menu
islimited to:

Operator : Select a category
DI SPLAY ALARM CHANNEL PROCESS CLOCK

which operate as described in Section 3 of the relevant Installation and Operation manual.

2. When aslave unit isin Operator or Configuration modes, then if the Operator/Configuration page for that slaveis
on display at the master unit, thetop line at the master unit reads:

Operator at instrument

and no Operator or Configuration actions can take place at the master unit.

3. After 4 minutes of inaction, Operator/Configuration pages ‘time-out’, and the slave display returns to the back-
ground display and the master returns to the Plant Summary or Operator page unless:

The operator isin one of the DISPLAY, ALARM, CHANNEL, PROCESS or CLOCK submenus
Instrument CARDS or NETWORK configuration changes being confirmed

Auto configuration isin progress

Configuration save or restore isin operation

A memory card is being formatted

The memory card is off-line

Configuration print isin progress

Channel copying istaking place

Input adjust, Input calibration or CJ calibration is being carried out

Diagnosticsis being run.

T S@ e a0 o

4. If diagnosticsis entered at the master unit, amessage ‘In diagnostics' appears at the slave unit, and vice-versa.
5.5 NETWORK CONFIGURATION LIMITS

With two 250mm recordersin the network, it is possible to configure up to 512 points. As further instruments are
added, thisfigureisreduced.

Should too many points be configured, a‘Configuration too complex’ message will be displayed. To resume normal
operation, the number of points must be reduced, and the master unit then powered off, then on again.

Typical guidelines are:
2 x 250 mm recorder or 4 x 180 mm recorder: 512 points.

4 x 250 mm recorder or 8 x 180 mm recorder: 460 points
8 x 250 mm recorder: 350 points.
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5.6 BANDWIDTH LIMITS

Because of the amount of processing involved, it is not possible to have every point and group in a network system
configured, and maintain a1 or 2 second group samplerate. The relationship between processing time, number of
instruments, number of groups and number of pointsis complex, but some typical examples are shown in figure 5.6
bel ow.

It should also be noted that other factors such as host communications activity, use of the memory card or network
printing will reduce the amount of processing time available. Where the group sample rate is not being maintained for

any reason, some degradation of the traces on the screen will be observable.

In some cases an improvement can be made by reducing the number of groups into which the points are distributed.

512 —
496 — N
[%2]
480 ——
464 § TYPICAL OPERATING AREAS
448 § Example:
420 —- s "1 second with two x 250 mm recorders' means that for a network of two 250 mm
416 3 instruments, a 1 second group update rate will be maintained for any combination
400 —— o of groups and points that falls within the associated polygon. Outside this polygon,
384 — a the update rate will fall to 2 or more seconds, and degredation of traces may occur.
-+ 3
ol =
L § 95‘@
o 336 8 <,
£ 320 3 %,
2 it s &z
k] r s, 54»
- 288 — N 25
3 / \h’/% 0/;7
g 22 %
S 256 / 2 %8e,
z N\, Oy,
240 — /\ t 3 0’@,8
204 — /AN 3 Uy
208 / ZuN 12 *,
192 —- / %o, 18 S
— 5.\ /¢
176 / 3 s ¥ EXN @oor
160 — / Sy O %,
144 —- / O ’@c\o,\ N
128 / Org%a%\ -
112 —+ / Ny N N
%/ | ~
80 — / | - >
64— —
48 — / | -
32—+ / —T"
/ —
16 —7 — |
‘/_/_t_ — _‘ R S | | | | | | | | | | | |
| \ \ \ \ \ \ | | \ \ \ \
8 16 24 32 40 48 56 64 72 80 88 96 104 112 120 128

Number of groups containing one or more points ——>

Figure 5.6 Typical operating areas for iteration rates of 1 and 2 seconds.
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ANNEX A GRAPHICS DISPLAY UNIT SPECIFICATIONS

INSTALLATION CATEGORY AND POLLUTION DEGREE

This product has been designed to conform to BS EN61010 installation category |1 and pollution degree 2. These are

defined as follows:

INSTALLATION CATEGORY Il
The rated impulse voltage for equipment on nominal 230V ac mainsis 2500V. |.E. The equipment is supplied from the
fixed installation (IEC664)

POLLUTION DEGREE 2
Normally, only non-conductive pollution occurs. Occasionally, however, atemporary conductivity caused by conden-

sation shall be expected.

Environmental Performance

Temperature limits Operation:
Storage:

Humidity Operation/Storage:

Protection

Shock

Vibration

Altitude (max)

Oto+40°C

-20to +70 °C

5 to 85% RH; non-condensing
IP65

BS EN61010

2g peak at 10 to 150 Hz
<2000 metres

Electromagnetic compatibility (EMC)

Emissions
Immunity
Electrical Safety

BS EN50081-2
BS EN50082-2

BS EN61010 Installation category II; Pollution category 2

Physical

Bezel size

Panel cutout size

Depth behind bezel rear face
Weight

288 mm. high x 360 mm. wide x 68 mm. deep.
273.5 mm high x 348 mm. wide. (+ 1.4 mm. - 0 mm.)

50 mm.
5 kg. max.

Power requirements:
Line voltage (45 to 65 Hertz)
Maximum power

Fuse type

Interrupt protection

90 to 132 Volts or 180 to 264 Volts (User selectable).

120 W
Ceramic 1 x '/, in. 3 Amp.
100 ms
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Annex B

GOULD MODICON MODBUS PROTOCOL

Note: For the sake of simplicity, theword ‘recorder’ isused here to mean any recorder, graphics panel or
1/0 rack which is able to support serial communications with a host computer.

B1 INTRODUCTION
When connected to a host computer the recorder acts as a slave Modbus device, the unit address (1 to 247) being set up
as a part of the recorder’s communications configuration. Only alimited number of function codes have been imple-
mented (ref. Modbus protocol manual) and these are listed in section B4
For wiring details, see section 1 of this manual.

B2 CONFIGURATION

The configuration page for Communications is accessed from the top level Configuration menu:

Configuration : Select a category Top level
MEMORY COWMS TRANSFER DI AGS MORE> configuration menu

v

Pr ot ocol Modbus Baud Rate BBBBB
Parity PPPP SSS stop bits Addr ess AAA

Protocol .......ccccoovvenencnnenne. Modbus RTU

53 (0] 0] o] £ J Scrollable 1 or 2

Hardware Handshake ........ None (fixed)

Databits........ccocvvevevvereennne 8 (fixed)

Baudrate.......coceovevrierienene Scrollable: 110, 300, 600, 1,200, 2,400, 4,800, 9,600, 19,200
Parity .....ccocooeeeeieneieneeen Scrollable: Odd, Even, None

AdAress......cocevvvivvieeceinne Gould Modicon address: 1 to 247, entered using the keyboard.

B3 USING THE PROTOCOL
B3.1 CHANNEL ADDRESSING

The channel laddress listed in table B4 is the base address at which channel 1 may be accessed.

Note: Addressing starts at zero, whilst channel numbers start at 1

Example: toread adigital input at channel 23, the required address passed with the code 01 would be 22
If an alarmis set for an input or derived channel, the associated alarm parameters can be read using code 03

Example: To read the set point of absolute alarm 1 on channel 8, the required address passed with code 03 should be
1257 (1250 = channel 1; 1251 = channel 2 etc.).
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B3.2 ALARM PARAMETER DEFINITION

The interpretation of alarm parameters (A1 to A4 and SP1 to SP4 in table B4) depends on alarm type as shown in table
B3.2 below.

Note: Any request to read a non-existant setpoint value will result in the value 0000 being returned. this
should not be taken to mean that the setpoint is at 0.000

ALARM TYPE | PARAMETER DEFINITION
Absolute Alto Ad Not used
Absolute SP1to SP4 Setpoint values
Deviation Alto Ad Deviation Values
Deviation SP1to SP4 Setpoint values
Rate Al to A4 Rate value
Rate SP1to SP4 Period value (secs)
Digital Alto A4 Not used
Digital SP1 to SP4 0000 = Open; FFFF = Closed

Table B3.2 Alarm parameter definition

B3.3 READING ANALOGUE VALUES
B3.3.1 16-bit format

The values read are in the range 0000 to FFFF. To obtain the scaled relative value, the following cal culation must be

carried out:

[CHigh range - Low range
FFFF

Scaled value = x Analogue measurement@ + low range

where the anal ogue measurement isin hex.

In the event of a hardware error or under-range value, the value isforced to scale zero. Should the analogue value be
over range, the scaled valueisforced to scale high.
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B3.3.2 32-bit format
Values read from service code 03 addresses based at:
7250 (Analogue channel scale low value)
7750 (Analogue channel scale high value)
8250 (Derived channel scale low value)
8750 (Derived channel scale high value)

and values read from service code 04 addresses based at:

1500 (Anaogue channel value)
2000 (Derived channel value)

arein 32-bit |EEE floating point format. Each value resides in two consecutive 16-hit registers transmitted most sig-
nificant byte first. Two registers per channel must be requested, and the required address increases by two per channel
number, for example:
Analogue channel 1: Code04; address 1500
Analogue channel 2: Code 04; address 1502
or generally:
Analogue channel N: code 04; address 1500 + 2(N-1)
Example 1 Read channel 05

(Ox- - means the two characters following the 'x' are in hexadecimal)

<sl ave address><code><regi ster addr hi gh><regi ster addr | ow><n® of registers high>
<n® of registers | ow><CRC hi gh><CRC | ow>

Specifically, to read analogue channel 05 from slave address 2:
<0x02><0x04><0x05><0xE4><0x00><0x02><CRC hi gh><CRC | ow>
To which the reply should be:

<sl ave address><code><byte count><npost significant byte><next byte><next byte>
<l east significant byte>

Specifically for channel 5 having avalue of 1.123 (Ox3F8FBE76 in 32-bit |EEE format)
<0x02><0x04><0x04><0x3F><0x8F><0xBE><0x76>

TOTALISER VALUES
To read atotaliser value, use the derived channel copy facility to import the totaliser value into a derived channel, and

read this derived channel using service code 04 (base address 2000). The returned value will be in 32-bit |EEE float as
described above.
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B4 FUNCTION CODES

CODE FUNCTION RECORDER ACTION CHANNEL 1
ADDRESS (DECIMAL)

01 Read coil status Digital input state (true =>0.5) ....cccccevvvvrereee e 0

02 Digital read input status ~ Digital input state (true = < 0.5) .....ccoceeiirineienie e, 0
/O @arm L SAUS ..cveeeeeeieeeeeeeeeee e e 250
/O @larm 2 SEAUS ..o 500
/O @arm 3 SAUS .....oveeeeeeeieeeee e e s 750
/O @arm 4 SLALUS .....coeeveviieieriereee s 1000
Derived alarm 1 StafUS.........cocereeerieeerieereee e 1250
Derived alarm 2 StatUS. .......cccoereeeneneereese e 1500
Derived alarm 3 StatUS........cocvereeeereneeeneese s 1750
Derived alarm 4 StafuS.........coceeeeerieeeeneereee e 2000

03 Read holding register [/O channel ValUE .....c..oovviviieieeceeecee e 0
1/0 channel AL (Table4.1) oo 250
1/0O channel A2 (Table 4.1) c.cceeeeeeeecee e 500
1/0 channel A3 (Table4.1) ..o 750
1/0 channel A4 (Tabl@ 4.1) ....cooevveeeiiieeseee e 1000
1/0 channel SP1 (Table 4.1) ...ccocvveeeeecee e 1250
1/0O channel SP2 (Table 4.1) ....c.ooeiieiieieeeeee e 1500
1/0O channel SP3 (Table 4.1) ....cocveeeeeree e 1750
1/0 channel SP4 (Table 4.1) ....ccvcvvvvieeviieeseee e 2000
Derived channel AL (Table 4.1) ...cccocveveeeerececese e 2250
Reserved (always returns 0000) ........ccovveeeereereeneseeseeseeeens 2500
Derived channel A2 (Table 4.1) .....ccccoeeeeeiiniienereeee e 2750
Reserved (always returns 0000) ........cccovveeeereereeneneeseseeeens 3000
Derived channel A3 (Table 4.1) .....ccccoeereeeiiiiieneeeee e 3250
Reserved (always returns 0000) ........ccevveeeereereeneseesieseeeens 3500
Derived channel A4 (Table 4.1) ....ccocveeeeeeerececeee e 3750
Reserved (always returns 0000) .........coeeereeieereenenie e 4000
Derived channel SP1 (Table 4.1) ...cccvevveeecevene e 4250
Reserved (always returns 0000) .........coeeereeriereenenieneeneeeens 4500
Derived channel SP2 (Table 4.1) ...cccvoeveeeevevece e 4750
Reserved (always returns 0000) .........coeeereeieeneeneneenieneeeens 5000
Derived channel SP3 (Table 4.1) ......cooveeeeiinieeeeeee 5250
Reserved (always returns 0000) ........cceveeeereereeneneeseeseeeens 5500
Derived channel SP4 (Table 4.1) .....ccoooveeeiiiineeeeee 5750
Reserved (always returns 0000) ........ccovveeeereereeneneeseeseeeens 6000
1/O channel status (read only) (flags - see code 04) .............. 6250
Derived channel status (read only) (flags - see code 04) ...... 6500
Instrument status (read only) (flags - see code 07)................. 6750
Analogue real channel scale low value (32-bit) .........cccc.c.... 7250
Analogue real channel scale high value (32-bit) ................... 7750
Derived channel scale low value (32-bit) .....ccccocevevceeiinneennn. 8250
Derived channel scale high value (32-bit) ......ccccccoevvveverennen. 8750

Table B4 Modbus implementation channel addresses (Sheet 1: codes 01 to 03)
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4.3 FUNCTION CODES (Cont.)

CODE FUNCTION RECORDERACTION CHANNEL 1
ADDRESS (DECIMAL)
04 Read input register Analogue iNPUL/OULPUL VAIUE.......cc.ceeeiiie e 0
1/O ChanNEl SEALUS .......coeeieeeeee e 250
No bitsset:  Channel OK
Bit O set: Channel off
Bit 1 set: Over range
Bit 2 set: Under range
Bit 3 set: Hardware error / bad PV
Bit 4 set: Ranging error / no data
Bit 5 set: Overflow
Bits6to 15: AlwaysO.
Derived channel VEIUE..........coccvvirieirineeeee e 500
Reserved (returns 0000) .........coeeereereeniereniereseeee e see e see e see e e 750
Derived channel StatUS ........ccccoieeerinenereee e 1000
(Bits0to 15 asfor 1/O channel status above)
Instrument status (flags - COUE 7) ....cververiiinireee e 1250
Analogue real channel value (32-bit) .......ccocoorieriiiininirceeeee 1500
Derived channel value (32-Dit) .......ccooeieriniiinereeeeeeee e 2000
05 Force single coil Sets digital input state for comms channel ..........ccccceeevvvveeverce s, 0
0= 0.000; 1=1.000
06 Preset single register Preset holding regiSter ..o Ascode 03
(Presets values for comms channels only)
(Base addresses 7250, 7750, 8250 and 8750 cannot be preset)
07 Read exception status Read instrument status
Bit O: System error
Bit 1: Writing system failure
Bit 2: Paper out (250 mm non-graphics recorders only)
Bits3to7 AlwaysO
08 L oopback test Diagnostic code 0 (Echoes message as sent)
15 Force multiple coil Sets digital input code for comms channelsin address range. ............. 0
0=0.000 1=1.000
16 Preset multiple registers Preset holding register for each channel in address range............ As code 03
(Presets values for comms channels only)
(Base addresses 7250, 7750, 8250 and 8750 cannot be preset)
65 Enter XMODEM mode Holds 1 byte of data specifying which mode to enter
0 = standby; 1= Receiver; 2= Sender
66 Report XMODEM error Returns 1 byte of data as follows:
0: Transfer OK - no errors
1 Restore failed completely
File was incompatible or comms failed
to transfer thefile,
Original configuration unchanged.
2: Restore failed on data.
Some records ignored, but transfer mostly successful.
3: Restore failed on transfer
Some config. transferred before failure.
New configuration undefined
16:  Save had no reply from comms and timed out
32: Savefailed before transfer completed
Table B4 Modbus implementation channel addresses (Sheet 2)
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4.3 FUNCTION CODES (Cont.)

CODE  FUNCTION RECORDER ACTION CHANNEL 1
ADDRESS (DECIMAL)

EXCEPTION RESPONSES

01 [1legal function Unsupported or illegal Modbus funCtion ............ccoceveierieeienenencnenns 0
02 Illegal data address Data address out of range for instrument config .........ccooeveeeeeiencnenne 0
Attempt to preset input value of nhon comms channel
Invalid configuration data
03 Illegal data Data value out of range for function
06 Illegal busy Configuration transfer in progress via another port
so unable to action function

Table 4.3 Modbus implementation channel addresses (Sheet 3)
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